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PERFORMANCE SPECI FI CATI ON
DYNAM C REFERENCE UNI T HYBRI D ( DRUH)

This specification is approved for use by the U S. Arny Armanment
Research, Devel opnent and Engi neering Center, and is avail abl e
for use by all Departnents and Agencies of the Departnent of

Def ense.

1. SCOPE

1.1 Scope. This specification covers the Dynam c Reference
Unit Hybrid (DRUH). The DRUH is the major line replaceable unit
(LRU) of the Mdular Azimuth Position System (MAPS) Hybrid
i ntegrated survey system

2. APPLI CABLE DOCUMENTS

2.1 General. The docunents listed in this section are
specified in sections 3 and 4 of this specification. This
section does not include docunents cited in other sections of
this specification or reconmended for additional information or
as exanples. Wile every effort has been nmade to ensure the
conpl eteness of this list, docunment users are cautioned that they
must neet all requirenments docunents cited in sections 3 and 4 of
this specification, whether or not they are |isted.

Beneficial coments (recommendations, additions, deletions) and
any pertinent data which nmay be of use in inproving this
docunent, should be addressed to: Conmander, U.S. Arny ARDEC,
ATTN. AMSTA- AR- QAW E, Picatinny Arsenal, New Jersey 07806-5000
by using the Standardi zati on Docunent | nprovenent Proposal (DD
Form 1426) appearing at the end of this docunent or by letter.

AVBC N A FSC 1220

DI STRI BUTI ON STATEMENT A.  Approved for public rel ease;
distribution is unlimted.
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2.2 Governnent documents.

2.2.1 Specifications, standards, and handbooks. The
foll ow ng specifications, standards, and handbooks form a part of
this docunent to the extent specified herein. Unless otherw se
specified, the issues of these docunents are those listed in the
i ssue of the Departnent of Defense |Index of Specifications and
St andards (DCDI SS) and suppl enent thereto, cited in the
solicitation (see 6.2).

SPECI FI CATI ONS
DEPARTMENT OF DEFENSE

M527468 Connector, Receptacle, Electrical Jam Nut
Mounting, Crinp Type, Bayonet Coupling Series I

STANDARDS
DEPARTMENT OF DEFENSE

M L- STD- 461 El ectromagnetic Em ssion and Susceptibility
Requirenents for the Control of Electromagnetic
I nterference

M L- STD- 462 El ectromagnetic Interference Characteristics,
Measur enent s of

M L- STD- 810 Envi ronnental Test Met hods and Engi neering
Gui del i nes

M L- STD- 1275 Characteristics of 28 Volt DC El ectrical Systens
in Mlitary Vehicles

M L- STD- 1553 Digital Time D vision Conmand/ Response
Mul ti pl ex Data Bus

HANDBOOK
DEPARTMENT OF DEFENSE

M L- HDBK- 781 Reliability Test Methods, Plans and
Envi ronnments for Engi neering Devel opnent,
Qualification, and Production

(Unl ess otherw se indicated, copies of the above specifications,
st andards, and handbooks are avail able fromthe Standardi zation
Docunent Order Desk, Bldg. 4D, 700 Robbi ns Avenue, Phil adel phi a,
PA 19111-5094.)
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2.2.2 O her Governnent docunents, draw ngs, and
publications. The follow ng other Governnent docunents,
drawi ngs, and publications forma part of this specification to
the extent specified herein. Unless otherw se specified, the
i ssues are those cited herein.

PUBLI CATI ONS

| CD- GPS- 153 GPS User Equi pnent Interface Control Docunent for
the RS-232/ RS-422 Interface of DoD Standard GPS
UE Radi o Recei vers

SS- M V-500 Specification for NAVSTAR d obal Positioning
System (GPS) Precision Lightweight GPS Recei ver
(PLER)

(1 CD- GPS- 153 and SS-M V-500 may be obtained from @ obal
Positioning System (GPS) Joint Program Ofice (JPO, SMJ CZ, 2435
Vel a Wy, Suite 1613, Los Angeles Air Force Base, El Segundo, CA
90245- 5500.)

Nucl ear Survivability Criteria for the Mddular Azimuth Position
System (MAPS), equi pnent survivability category: man in truck
or signal shelter, equipnment exposed, 20 DEC 1984

(U S. Arny Nucl ear and Chem cal Agency, ATTN. MONA-ZB, 7150
Hel l er Loop, Suite 101, Springfield, VA 22150-3198.)

FM 3-5 NBC Decont am nati on

(Commandant, U.S. Arny Chem cal School, ATTN. ATZN- CM FNB, Fort
McCl el l an, AL 36205-5020.)

2.3 Non- Governnent publications. The follow ng docunents
forma part of this specification to the extent specified herein.
Unl ess ot herw se specified, the issues of the docunents which are
DoD adopted are those listed in the issues of the DODISS cited in
the solicitation. Unless otherw se specified, the issues of
docunents not listed in the DODI SS are the issued of docunents
cited in the solicitation (see 6.2).

ELECTRONI CS | NDUSTRI ES ALLI ANCE (El A)

El A RS-422-B El ectrical Characteristics of Bal anced Vol tage
Digital Interface Crcuits

(Application for copies should be addressed to El ectronic
| ndustries Alliance, 2500 WI son Boul evard, Arlington, VA 22201-
3834.)
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2.4 Order of precedence. |In the event of a conflict between
the text of this specification and the references cited herein,
the text of this specification would take precedence. Nothing in
this specification, however, supersedes applicable |laws and
regul ati ons unl ess a specific exenption has been obtai ned.

3. REQUI REMENTS

3.1 Design verification. Wen specified in the contract
(see 6.2), a sanple of the DRUH shall be subjected to design
verification in accordance with 4.5,

3.2 First article. Wen specified in the contract or
purchase order (see 6.2), a sanple shall be subjected to first
article inspection in accordance wth 4.6.

3.3 Interface and interoperability requirenments. The DRUH
shall be a self-contained surveying systemfor use in U S. Arny
survey, weapon and target acquisition systens, and shall be
capabl e of electronically exchanging data wwth a host, vehicle
notion sensor, and external GPS Receiver.

3.3.1 Configuration tailoring. The DRUH shall tailor its
operation and relate input and output paranmeters to specific host
configurations using fixed and changeabl e configuration data in
accordance with Appendi x C

3.3.2 Alternate functionality. The DRUH shall permt
sel ection between DRU Hybrid functionality, as specified herein,
and functionality of an alternate software package (see
3.3.13.6.3 and 6.2.) Both software packages shall reside within
t he DRUH.

3.3.3 Reprogramm ng capability. The DRUH and alternate
survey software prograns, fixed configuration data and datum data
shal | be separately reprogranmabl e wit hout renoval of the DRUH
covers. An external progranm ng device may be used. If the DRUH
software is partitioned, that software partition which
conpensates raw sensor data is not required to be reprogranmmbl e.

3.3.4 Host/DRUH data exchange. The DRUH shall receive
commands and data fromthe host and send data to the host over
Host RS-422 and M L-STD 1553 data buses as specified in
Appendi ces A and D. Command and nessage formats and specific
data el enents shall be as specified in the detailed command and
nmessage descriptions given in Appendices A and D. In this
docunent, Host RS-422 bus conmands and nessages generally are
specified. Unless otherw se specified, the functional
requi renents al so apply to the equival ent M L-STD 1553 bus
commands and nessages.
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3.3.4.1 DRUH status reporting. The DRUH shall indicate its
operational status as specified in Appendix B. Unless otherw se
specified, the requirenents to set and reset status indications
are the sane regardl ess of the data bus or output nessage.

3.3.4.2 DRUH al ert reporting. The DRUH shall indicate alert
conditions, including illegal operations and invalid input data,
as specified in Appendix B. Unless otherw se specified, the
requirenents to set and reset alert indications are the sane
regardl ess of the data bus or output nessage. |In this docunent,
a requirenent to set or reset an alert indication also infers the
requi renment to appropriately set and reset STATUS DATA S2/1 ( DRUH
Alert) and S5/ 3 (Change in ALERT DATA).

3.3.4.3 Failure reporting. The DRUH shall indicate failure
conditions to the host as specified in Appendix B. The
requirenents to set and reset failure indications are the sane
regardl ess of the data bus or output nessage. |In this docunent,
a requirenent to set or reset a failure indication also infers
the requirenment to appropriately set and reset STATUS DATA S2/5
(BI'T Mal function Detected) and S5/2 (Change in Bl T DATA).

3.3.4.4 Command checki ng. Except for the conmmand assi gned
to suppliers, the DRUH shall not accept any commands, data, or
sof tware changes except those specified herein. ALERT DATA D5/0
(Undefi ned Command Recei ved) shall be set in response to any
command cont ai ni ng an undefi ned conmand code, incorrect nunber of
bytes, or transm ssion error. |If the defective command was
received on a Host RS-422 data bus, a STATUS DATA nessage shal
be returned.

3.3.4.5 Data entry checking. Conmmands contai ning any data
outside the allowable range(s), specified in the command
description, shall be rejected. ALERT DATA D5/2 (lnvalid Data
Recei ved) shall be set in response to any conmand cont ai ni ng out
of range data. Additional alert indications shall be set for out
of range position paraneters as listed in Table |

Table I - Qut of range alert indications.
PARAVETER ALERT DATA Byte/Bit
Easting or Northing D4/ 3 (Horizontal Position Update Rejected)
Al titude D4/ 4 (Altitude Update Rejected)
Latitude or Longitude |D4/3 (Horizontal Position Update Rejected)
Dat um I D D1/5 (Datum Update Rej ected)

Specific out of range data values that indicate paraneters are
not to be updated (no change values) (3.3.7.5.3) shall not result
in comrand rejection or alert indications.
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3.3.5 Positioning. At any tinme after conmunication with the
host has been established, the DRUH shall provide current
estimates of position, velocity, and estinmted position accuracy,
when requested. The DRUH shall continuously determ ne position
as it is noved. STATUS DATA S1/4 (OK To Move) shall be set after
position has been initialized and position accuracy requirenments
for Interrupted Static Align (3.6.2) are net.

3.3.5.1 Motion detection. The DRUH shall set STATUS DATA
S3/2 (DRUH In Motion) when the host is noving. Wthin 5 seconds
after the host has stopped, the DRUH shall reset STATUS DATA
S3/2. Externally observabl e responses, which are dependent on
noti on detection, shall be consistent with the current state of
STATUS DATA S3/ 2.

When the host is nomnally stationary, notion from
rotating/aimng the pointing device, crew and cargo novenent,

wi nd buffeting, engine operation, and weapon recoil shall not
cause STATUS DATA S3/2 to set. Wiile the host is nomnally
stationary nore than 60 seconds, position values output by the
DRUH shall not change except to reflect position initialization
or host position updates.

3.3.5.2 Position reference. Positions shall be referenced
to the datum stored at the last shutdown or | ast accepted in an
ACCEPT PQCSI TI ON or ACCEPT GEODETI C DATA conmand i n accordance
wi th Appendi x G

Positions shall be referenced to the vehicle offset point
(Orientation 1) or pointing device offset point (Oientation 2)
specified in configuration data.

Gid positions shall be for the grid (UM or BNG designated in
the data stored at the |ast shutdown or in the | ast accepted
ACCEPT PQCSI TI ON or ACCEPT GECDETI C DATA command.

UTM positions shall be for the normal or extended UTM zone as
designated in the data stored at the |ast shutdown or in the | ast
accept ed ACCEPT PCSI TI ON comand.

The DRUH shall have the capability to: reference positions to GPS
(absolute) or to local survey control (relative); and switch
bet ween output of absolute or relative positions at any tine.

When acceptable GPS data are avail able, the DRUH shall determ ne
the relative offsets between GPS and host entered positions when
specified in the | ast accepted ACCEPT POSI TI ON or ACCEPT GEODETIC
DATA command. STATUS DATA S2/0 (Relative Ofsets Determ ned)
shal |l be set when relative offsets have been determ ned. The
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current relative offsets and state of STATUS DATA S2/0 shall be
stored at shutdown. At power-on, relative offsets shall be
initialized in accordance with 3.3.8.1 . Relative offsets shal
be zeroed and STATUS DATA S2/0 reset if the datumis changed and
new rel ative offsets are not determ ned.

After power-on, the DRUH shall: output absolute or relative
positions according to the state of the Initialize Relative
Qutput flag (CFlI G D28/2); and set the Relative Ofsets Applied
flag in output nessages to the correspondi ng state.

3.3.6 Oientation. Orientation reference franes, paraneters
and angul ar rates shall be as defined in 6.3.1, 6.3.2 and 6. 3. 3,
respectively.

At any tinme after communication with the host has been
establ i shed, the DRUH shall provide current estimates of vehicle
and pointing device azinuth, pitch, roll or cant, pointing device
angul ar rates, and estimated azi nuth accuracy, when requested.

The DRUH shal |l output geodetic or grid azimuth and roll or cant
as specified in configuration data.

Gid azimuths shall be for the grid (UTMor BNG designated in
the data stored at the |ast shutdown or in the | ast accepted
ACCEPT PQCSI TI ON or ACCEPT GECDETI C DATA command.

UTM grid azinmuths shall be for the normal or extended UTM zone as
designated in the data stored at the |ast shutdown or in the | ast
accept ed ACCEPT PCSI TI ON comand.

Orientation attitudes and angular rates shall be related to the
host pointing device and vehicle coordinate franmes, as defined by
configuration data, boresight angles, orientation (1 or 2), and
travel |ock state.

After STATUS DATA S3/1 (Orientation Attitude Data Valid) is set,
the DRUH shall provide orientation and angular rate data to the
speci fied accuracy requirenents, when request ed.

3.3.6.1 Oientation references. The DRUH shall reference
position, orientation and angular rate data to host specific
primary (Orientation 1) and secondary (Orientation 2)
orientations.

a. Oientation 1 shall be defined by: a DRUH Coordi nate Franme
code, vehicle boresight angles, pointing device boresight
angl es, and position offset distances.

7
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b. Oientation 2 shall be defined by: a DRUH Coordi nate Frane
code, pointing device boresight angles, and position offset
di st ances.

Transition between Orientation 1 and Orientation 2 shall be
triggered by one of the follow ng conditions as specified by
configuration data fl ags:

a. Current orientation attitudes crossing predeterm ned vehicle
specific limts;

b. Transition of the travel |ock discrete signal; or
c. Receipt of an IN TRAVEL LOCK or OUT OF TRAVEL LOCK comrand.

STATUS DATA S3/7 (Orientation Transition In Process) shall be set
whil e switching between Orientations 1 and 2. STATUS DATA S3/7
shall be reset when orientation transition is conplete and
position, velocity, orientation and angular rate data are
referenced to the new orientation. The time to switch
orientations and provide data referenced to the new orientation
shal | not exceed 3 seconds. STATUS DATA S4/7 (DRUH In Orientation
2) shall be set while in Oientation 2 and reset while in
Orientation 1.

Not e: STATUS DATA S4/7, position data, velocity data, attitude
data and attitude rate data nay not be referenced to
either orientation when STATUS DATA S3/7 is set.

3.3.7 Aiding. The DRUH shall not use externally referenced
ai di ng data except fromthe follow ng:

a. An external GPS receiver, neeting the requirenents of
SS-M V-500, when the GPS Installed flag (CFIG D27/7) is set.

b. An external Vehicle Mtion Sensor (VM5) (see 3.3.13.4.6)
when the Cdoneter Installed flag (CFlI G D29/0) is set.

c. Zero-velocity updates (ZUPTs) whil e stopped.
d. Host position updates while stopped.

3.3.7.1 Aiding selection. The DRUH shall allow the host to
enabl e and inhibit each aiding source. The DRUH shall use an
ai ding source only if: the external aiding source is specified in
configuration data; and the external aiding source and
communi cations |link are operational; and the aiding source is
enabl ed; and aiding data fromthe source neets the source data
acceptance criteria. Unless otherw se specified:

8

Source: https://assist.dla.mil -- Downloaded: 2026-06-02T21:01Z
Check the source to verify that this is the current version before use.



M L- PRF- 71185

a. The DRUH shall not require VMS data or stops when useabl e
GPS data are avail abl e.

b. Wen useable VMS data are avail able and ZUPTs are enabl ed,
the DRUH shall not require a stop before the tinme since the
| ast ZUPT or useable GPS data set, whichever occurred | ast,
exceeds the Cdoneter Mbde ZUPT Interval, specified in
configuration data.

c. Wien ZUPTs are enabled, the DRUH shall not require a stop
before the tinme since the |ast ZUPT or usable GPS data set,
whi chever occurred | ast, exceeds the Exclusive ZUPT Mde
Interval, specified in configuration data.

d. Host position updates nay be required only when: an
acceptable initial position isn't avail able from anot her
source; or travel time since the |last conpleted ZUPT or
usabl e GPS data set, whichever occurred | ast, has exceeded
150 percent of the applicable ZUPT interval; or after
conpletion of Air or Marine Transport and useable GPS data
are not avail abl e.

3.3.7.2 GPS aiding. The DRUH may use GPS ai di ng when: the
GPS Installed flag (CFIG D27/7) is set; and the GPS receiver,
antenna and conmuni cation link pass BIT, and GPS aiding is
enabl ed; and current GPS data neet the acceptance criteria. The
DRUH shall not use GPS aiding when: the GPS Installed flag (CFIG
D27/ 7) is reset; or the GPS receiver or antenna or comrunications
link fail BIT, or GPS aiding is inhibited; or current GPS data do
not neet the acceptance criteria.

3.3.7.2.1 GPS data acceptance criteria. The DRUH may use
current valid GPS data sets having an Estimated Position Error
(EPE) £ the GPS Good Val ue specified in configuration data. The
DRUH shall not use invalid GPS data sets, old (stale) GPS data
sets or current GPS data sets having an EPE > the GPS Poor Val ue
specified in configuration data.

| f a USE DEGRADED GPS DATA conmand i s accepted, the DRUH shal
set STATUS DATA S6/6 (Degraded GPS Enabl ed) and may use valid GPS

data sets having an EPE £ the GPS Poor Value. Wen STATUS DATA

S6/6 is set and a valid GPS data set wwth EPE £ the GPS EPE Good
Val ue becones avail able, the acceptance criteria shall becone the
GPS Good Val ue and STATUS DATA S6/6 shall be reset.

The DRUH shall not use GPS position or velocity data for
initialization or aiding when a GPS Antenna Fault is indicated
(3.3.9.4.3.3).
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GPS position and velocity data are valid if data in the current
GPS Message 3 (Tine Mark Data) neet all criteria listed in Table
.

Table Il - GPS position and velocity validity criteria.
TI ME MARK DATA POSI TI ON | VELOCI TY
WORD Bl T(s) VALI D VALI D
55 (Figure of Merit) 15/ 14 (State 5/ State 3 0/1 or 1/0
Qper ati on) 1/0

55 (Figure of Merit) 13 (< 4 meas. incorp.)

55 (Figure of Merit) 10 (Nav data not
val i d)

55 (Figure of Merit) 09 (RPU Failure)

45 (Chan. 1 Status A) |12 (Code Type)

47 (Chan. 2 Status A) |12 (Code Type)

49 (Chan. 3 Status A) |12 (Code Type)

[elelle/ o] o] (e]e]
[elelle/ o] o] olOo

51 (Chan. 4 Status A) |12 (Code Type)

3.3.7.3 VM5 aiding. The DRUH may use VMS ai di ng when: the
Cdoneter Installed flag (CFIG D29/0) is set; and the VMS passes
BIT, and VM5 aiding is enabled. The DRUH shall not use VM5
ai di ng when: the COdoneter Installed flag (CFI G D29/0) is reset;
or the VM5 failed BIT; or VM5 aiding is inhibited. The set state
of STATUS DATA S2/4 (Pointing Device In Travel Lock) indicates
the host has established a nomnally fixed relationship between
the DRUH and the host direction of travel.

3.3.7.3.1 Faulty VM5 aiding data. Wen a VM5 nal function or
a significant anmount of erroneous VMS data is detected, the DRUH
shal | :

a. Inhibit VM aiding.
b. Set BIT DATA D2/1 (VMS Fail) and D2/0 (VMS Drive Fail).

c. Perform VM hardware BIT. The DRUH may wait until the host
stops to perform VMS hardware BIT.

(1) |If the VM5 passes hardware BIT, BI T DATA D2/1 (VMs
Fail) and D2/0 (VMS Drive Fail) shall remain set.

(2) If the VM5 fails hardware BIT, BIT DATA D2/1 (VM Fail)
shall remain set and BIT D2/0 (VM5 Drive Fail) shall be
reset.

3.3.7.4 ZUPT aiding. The DRUH may utilize zero-velocity
updat es (ZUPTs) when STATUS DATA S3/2 (DRUH In Mdtion) and S3/4
(ZUPTs Inhibited) are reset. ZUPTs shall be initiated

10

Source: https://assist.dla.mil -- Downloaded: 2026-06-02T21:01Z
Check the source to verify that this is the current version before use.




M L- PRF- 71185

automatically. The DRUH shall not require stopping for nore than
30 seconds to conplete a ZUPT during Survey, interrupted Static
Align, or Dynamc Align. A ZUPT shall be term nated or

i nterrupted when STATUS DATA S3/2 (DRUH In Mdtion) is set or when
nmotion would result in excessive position or attitude error.

Term nation or interruption of a ZUPT shall not degrade DRUH

per f or mance.

3.3.7.4.1 Valid unschedul ed ZUPT requests. Wen useable GPS
data are not avail able, the DRUH may request ZUPTs, no nore
frequently than the Exclusive ZUPT Mbde Interval, when severe
road/terrain conditions, such as soft sand, nud, snow, or ice,
result in excessive erroneous VMS data. The DRUH may request a
ZUPT when gyro paraneters nust be adjusted because of severe
thermal rates. Neither of these conditions shall be considered
relief from3.5.2.3 and 3.5.09.

3.3.7.5 Host position updates. The DRUH shall accept
position updates via ACCEPT POSI TI ON and ACCEPT GECDETI C DATA
commands contai ning data neeting acceptance criteria. Position
updates shall be relative to the WGS-84 datum WGS-72 datum
preprogramed | ocal datums or user defined datunms. Gid
coordi nates shall be relative to the UTMgrid or British Nationa
Gid (BNG.

Position updates include horizontal position or altitude updates
(3.3.7.5.7), use of the relative offset flags (3.3.7.5.7.4),
dat um updates (3.3.7.5.8) and grid updates (3.3.7.5.9).

3.3.7.5.1 Gid coordinate update. If acceptance criteria
have been net, the DRUH shall accept updates of any conbination
of the follow ng paraneters in an ACCEPT PCSI TI ON command: Datum
Gid; Extended Zone; Horizontal Position (Northing, Easting,
Hem sphere & Zone); and Altitude. Partial updates of horizontal
position shall not be accepted.

3.3.7.5.2 Geodetic coordinate update. |f acceptance criteria
have been net, the DRUH shall accept updates of any conbination
of the follow ng paraneters in an ACCEPT GEODETI C DATA command:
Datum Horizontal Position (Latitude and Longitude); and
Altitude. Partial updates of horizontal position shall not be
accept ed.

When an ACCEPT GEODETI C DATA command is used to initialize/update
the DRUH, UTM grid positions and grid azinuths shall be output in
the normal zone until such tine that an ACCEPT POSI TI ON command
speci fyi ng extended zone out put has been accept ed.
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3.3.7.5.3 Paraneter no-change values. The DRUH shall accept
the paraneter values listed in Table Il which indicate a
paraneter grouping is not to be updated.

Table I'll - No update paraneter val ues.
PARAMVETER GROUP VALUE
Hori zontal Position
Hem spher e/ Zone, and 0
Easting, and 1, 048,575
Nor t hi ng 16, 777, 215
or
Latitude, and 91° O’
Longi t ude 181° O’
Al titude 16, 383
Dat um 6 ASCI| spaces (20 hex)
Gid 15
Ext ended Zone 0

3.3.7.5.4 Position update characteristics. The DRUH shal
not accept an update if any paraneter is rejected. The DRUH shal
not accept partial no-change val ue updates of hori zontal
position. The DRUH shall set ALERT DATA D5/7 (lnvalid Update
Request) if an invalid grouping is received. The DRUH may reject
an update request and set ALERT DATA D5/7 (Invalid Update
Request) if it is received while STATUS DATA S2/6 (Datum or
Position Update In Progress) is set.

The DRUH shall accept UTM coordi nate updates in ternms of the
normal zone or extended zone regardl ess of the designation of the
zone/ ext ended zone for output nessages.

3.3.7.5.5 Position update reference. Positions input to the
DRUH will be for the applicable vehicle (Oientation 1) or
pointing device (Orientation 2) offset point. The DRUH shal
relate the offset point position to the DRUH | ocati on.

3.3.7.5.6 Position update duration. Wen STATUS DATA S3/1
(Orientation Attitude Data Valid) is set, position updates shal
be conpleted within 5 seconds after receipt of the update
command. \WWen STATUS DATA S3/1 is reset, position updates shal
be conpleted within 60 seconds after receipt of the update
command.

3.3.7.5.7 Horizontal position and altitude updates. The
DRUH shal | accept host updates of the horizontal and altitude
coordi nates, while the host is stationary, upon receipt of an
ACCEPT PQCSI TI ON or ACCEPT GECDETI C DATA command. | f STATUS DATA
S3/2 (DRUH In Motion) is in the set state when the update comrand
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is received, the position update shall be rejected and ALERT DATA
D3/5 (Motion During Update request) shall be set.

NOTE: Change in position output by the DRUH during a position
update, may reflect the update process, not host notion.

3.3.7.5.7.1 Acceptance criteria, GPS data not available. If
valid GPS data are not avail able, the DRUH shall accept and use
position parameters, input during Static Align via an ACCEPT
POSI TI ON or ACCEPT GEODETI C DATA command, neeting the all owabl e
range limts.

VWhile in Accelerated Align or Survey and valid GPS data are not
avai l abl e, the DRUH shall conpare position coordinates, input via
an ACCEPT POCsSI TI ON or ACCEPT GEODETI C DATA command, to the
present internal estimate of DRUH position. The DRUH shal

accept or reject the update based on the absol ute val ues of
position differences as specified in Table IV. |f any paraneter
is rejected, the entire update shall be rejected and the |isted
ALERT DATA bit(s) shall be set.

Table IV. Position acceptance criteria - no GPS.

ABSOLUTE VALUE POSI TI ON ACCEPT SET ALERT DATA
Dl FFERENCE (neters) REJECT
Hori zontal Position
DPos £ (3*DRUH _EHE + 10) accept
(3*DRUH_EHE + 10) < DPos £ | reject |D4/0 (Horizontal Position
(12* DRUH_EHE + 150) Updat e Excessive)

DPos > (12*DRUH _EHE + 150) reject |D4/3 (Horizontal Position
o Updat e Rej ect ed)

Al titude
DAt £ (3*DRUH EVE + 5) accept
(3*DRUH EVE + 5) < DAI't £ reject |D4/1 (Altitude Update
(12*DRUH_EVE + 50) Excessi ve)
DAI't > (12*DRUH_EVE + 50) reject |D4/4 (A titude Update
Rej ect ed)

3.3.7.5.7.2 Acceptance criteria, valid GPS data avail abl e.
Wien the DRUH is in Align or Survey and valid GPS data are
avai l abl e, the DRUH shall conpare position coordinates in an
ACCEPT POSI TI ON or ACCEPT GEODETI C DATA command to the current
GPS position, offset to a common reference point. The DRUH shal
accept or reject the update based on the absol ute val ues of
position differences as specified in Table V. [|f any paraneter
is rejected, the entire update shall be rejected and the |isted
ALERT DATA bit(s) shall be set.
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Table V. Position acceptance criteria - GPS.

ABSCLUTE VALUE POCSI Tl ON ACCEPT SET ALERT DATA
Dl FFERENCE (neters) REJECT

Hori zontal Position

DPos £ 3*(GPS EHE? + 900) Y2 | accept

3*(GPS_EHE? + 900) Y2 < DPos reject |D4/0 (Horizontal Position

* 2 12 Updat e Excessive) &
£ 127 (GPS_EHE" + 900) D4/ 2 (GPS Position and

Updat e Di sagree)

DPos > 12*(GPS EHE? + 900) Y2 | reject |D4/3 (Horizontal Position
- Update Rejected) &

D4/ 2 (GPS Position and
Updat e Di sagree)

Al titude

DAt £ 3*(GPS EVE? + 100)Y? | accept

3*(GPS_EVE? + 100)Y2 < DAl't reject [D4/1 (Altitude Update
*( 2 12 Excessive) & D4/ 2 (GPS
£ 127(GPS_BVE" + 100) Position & Update Di sagree)

DAt > 12*(GPS_EVE? + 100)Y? reject |D4/4 (Altitude Update
- Rejected) & D4/2 (GPS

Position & Update Di sagree)

3.3.7.5.7.3 Update after rejection. Wien an update has been
rejected, the data shall be retained for conparison if the data
are reentered. |If: the reentered data are the sane; and the host
has remai ned stationary; and ALERT DATA D4/3 (Horizontal Position
Update Rejected) or D4/4 (Al titude Update Rejected) was not
previously set, the reentered update shall be accepted.
O herwi se, the data shall be tested in accordance with
3.3.7.5.7.1 0or 3.3.7.5.7.2 as if the update was received for the
first tine.

3.3.7.5.7.4 Determne relative offsets. The DRUH shal
performas follows when valid horizontal position or altitude
updates are received:

a. If the Determne Relative Ofsets flag = 1 and valid GPS
data are not avail able, the position update shall be
rej ected and ALERT DATA D1/3 (Update Rejected GPS Invalid)
shall be set. 1In this case, rejection based on error
criteria shall not be reported.

b. If the Determne Relative Ofsets flag = 1, valid GPS data
are avail able, and the update position neets the acceptance
criteria (3.3.7.5.7.2): position shall be updated, new
relative offsets shall be determ ned, STATUS DATA S2/0
(Rel ative O fsets Determ ned) shall be set, and the new
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relative offsets applied according to the state of the Apply
Rel ative O fsets flag.

c. If the Determne Relative Ofsets flag = 0, the update
position neets the acceptance criteria (3.3.7.5.7.1 or
3.3.7.5.7.2), and the position update input datumis the
sanme as the current datum position shall be updated and the
current relative offsets and state of STATUS DATA S2/0
(Rel ative O fsets Determ ned) shall be retained.

d. If the Determne Relative Ofsets flag = 0, the update
position neets the acceptance criteria (3.3.7.5.7.1 or
3.3.7.5.7.2), and the position update input datumdiffers
fromthe current datum position shall be updated, the
relative offsets shall be zeroed, and STATUS DATA S2/0
(Rel ative O fsets Determ ned) shall be reset.

| f the position update is rejected, the current relative offsets
and the current state of STATUS DATA S2/0 (Relative Ofsets

Det erm ned) shall be retained regardless of the state of the
Determ ne Relative Ofsets fl ag.

Determ nation of Relative Ofsets shall be independent of whether
GPS aiding is enabled or inhibited.

3.3.7.5.8 Datum updates. The DRUH shall accept and then
out put coordi nates referenced to the datum specified in a valid
ACCEPT PQCSI TI ON DATA or ACCEPT GEODETI C DATA command. |f the
datum and horizontal position are updated in the same conmand,
the coordinates in the command shall be considered to be on the
datum specified in the conmand. The DRUH shall accept an ACCEPT
POSI TI ON DATA or ACCEPT GECDETI C DATA comrand containing valid
data, in which all itens except Datum | D Code are no-change
val ues, whether stationary or noving.

3.3.7.5.9 Gid updates. The DRUH shall accept and out put
coordinates with respect to the grid (BNG or UTM as defined in a
val id ACCEPT PQCSI TI ON or ACCEPT GECDETI C DATA comrand.

The DRUH shal |l accept an ACCEPT POSI TI ON DATA or ACCEPT GECDETI C
DATA command containing valid data, in which all itens except
Host G'id are no-change codes, whether stationary or noving.

3.3.8 Functional states. The DRUH shall support the
follow ng functional states: Initialization, Accelerated Align,
Static Align, Interrupted Static Align, Dynamc Align, Survey,
Air Transport, Marine Transport, Restart Required and Shut down
Conplete. As a minimum the DRUH shall transition between the
states indicated in Table VI in accordance with the conditions
listed in Table VII.
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NOTE: Functional states are used to describe required DRUH
functionality. 1In general, state transition conditions are
described in terns of responses that can be observed on the
host interfaces. These descriptions are not intended to
specify how functions are internally inplenented.

Table VI - DRUH functional state transition matri X.
New State b FS1 | FS2 | FS3 | FS4 | FS5 | FS6 | FS7 | FS8 | FS9 FSa
B Current State B3

FS1 - Initialization T12 | T13 Tla
FS2 - Accelerated Align | T21 T23 T25 | T26 T29 T2a
FS3 - Static Align T31 | T32 T34 | T35 | T36 T39 | T3a
FS4 - Interrupted T41 T43 T49 T4a

Static Align
FS5 - Dynam c Align T51 T53 T56 T59 | T5a
FS6 - Survey T61 T67 | T78 | T89 | T6a
FS7 - Air Transport T71 T76 T79 T7a
FS8 - Marine Transport T81 T86 T89 T8a
FS9 - Restart Required T91 T9a
FSa - Shutdown Conplete

3.3.8.1 Initialization. Except where noted, within 20
seconds after application of power or after acceptance of a
RESTART comrand the DRUH shall:

a. Initialize STATUS DATA, ALERT DATA, and BIT DATA in
accordance with Appendi x B.

b. Set ALERT DATA D5/3 (Configuration Data Not Present) if
configuration data are not present. Set ALERT DATA D5/ 4
(Pointing Device Boresight Angles Not Present) if pointing
devi ce boresight angles are not present. Set ALERT DATA
D2/ 7 (Vehicle Boresight Angles Not Present) if vehicle
boresi ght angles are not present. While ALERT DATA D5/ 3,
D5/4, or D2/7 is set, the STATUS DATA bits listed in Table
VIIl shall remain in the states indicated.

c. Determne BIT status of itself, and if there is any DRUH
failure, set BIT DATA D1/7 (DRUH Fail). BIT DATA D1/6 (DRUH
Inertial Fail) shall be set to indicate that DRUH det erm ned
position, attitude and rate data may be invalid. BIT DATA
D1/5 (DRUH Non-lnertial Fail) shall be set to indicate that
all transmtted data may be invalid.

d. Set ALERT DATA D1/0 (Previous Shutdown Abnormal) and STATUS
DATA S1/1 (Position Update Request) if the |ast shutdown was
abnor mal .
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These bits shall not be set again for RESTART if

previously reset.

Table VII - DRUH state transition conditions.

Transition(s)

Functional State Transition Conditions

T12

S1/6 (DRUH Startup Conplete) transitions to 1 AND

DRUH was shutdown wi th STORED HEADI NG SHUTDOMWN Cnd. AND
ALERT D1/0 (Previous Shutdown Abnormal) = 0 AND

no RESTART conmand has been accept ed

T13

S1/6 (DRUH Startup Conplete) transitions to 1 AND
[ DRUH was shutdown with a SHUTDOMN Cnd. OR

ALERT D1/0 (Previous Shutdown Abnormal) =1 OR

a RESTART conmand was previ ously accept ed]

Tla, T2a, T3a, T4a,
T5a, T6a, T7a, T8a,
T9a

S4/ 4 (DRUH Shutdown Conplete) =1

T21, T31, T41, T51,
T61, T71, T81, T91

RESTART conmand accept ed

T23 Unabl e to successfully conplete Accelerated Align

T25, T35 S3/2 (DRUH in Mtion) = 1 AND
S5/6 (GPS Enabled) =1

T26 Accel erated Align successfully conpl eted

T29 [S3/2 (DRUH in Mtion) =1 AND
S5/ 6 (GPS Enabled) = 0] OR
ALERT D3/1 (Excessive Rates) =1

T32 STORED HEADI NG ALI GN command accept ed

T34 [S3/2 (DRUH in Mtion) =1 AND
S5/ 6 (GPS Enabled) = 0] AND S1/4 (Ck to Move) =1

T36 Static Align successfully conpl eted

T39, T49 [ ALERT D1/0 (Previous Shutdown Abnornmal) = 1 AND 3.5
m nutes of Static Align has been conpleted] OR
ALERT D2/3 (Align Interrupt) =1 OR
ALERT D2/ 4 (Unable to Conplete Align) =1 OR
ALERT D3/1 (Excessive Rates) =1

T43 S3/2 (DRUH in Mbtion) = 0 AND a ZUPT has been conpl et ed

T53 [S3/2 (DRUH in Motion) = O AND a ZUPT has been
conpleted] OR {[S1/4 (Ck to Move) =1 OR S3/2 (DRUH in
Motion) = 0] AND [an ENABLE | NERTI AL MODE conmand i s
received OR a GPS failure is detected]}

T56 Dynam c Align successfully conpleted with estimated
azimuth error £ 1.0 m!| PE

T59 ALERT D2/ 4 (Unable to Conplete Align) =1 OR
ALERT D3/1 (Excessive Rates) = 1 OR
estimated azimuth error > 3.0 mls PE at end of nom nal
Dynamic Align Interval OR estimated azinmuth error > 1.0
mls PE at end of extended Dynamic Align Interval

T67 Al R TRANSPORT conmand accept ed

T68 MARI NE TRANSPORT command accept ed

T69, T79, T89 ALERT D3/1 (Excessive Rates) =1

T76, T86 TRANSPORT COMPLETE conmmand accept ed
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Table VIIl - Initial STATUS settings.
STATUS DATA bi t STATE
S1/7 (DRUH I n Startup) set
S1/5 (DRUH I n Align) reset
S1/4 (K To Move) reset
S5/4 (DRUH I n Dynam c Align) reset
S2/2 (DRUH I n Stored Heading Align) reset

After configuration data are present, check the GPS
Installed flag (CFIG D27/7). If the flag is reset, the DRUH
shal |l not: enable GPS aiding; or report GPS receiver, GPS
Commruni cation or GPS Antenna fail ures.

If the flag is set, the DRUH shall determne BIT status of
the GPS receiver, GPS Communi cations and GPS Antenna and set
BIT DATA D2/2 (GPS Fail), D2/3 (GPS Comruni cation Fail), or
D2/4 (GPS Antenna Fault), as applicable. |[If BIT DATA D2/ 4
is reset, GPS aiding shall be enabled. If BIT DATA D2/4 is
set, GPS aiding shall be inhibited.

After configuration data are present, check the COdoneter
Installed flag (CFIG D29/0). |If the flag is reset, the DRUH
shal | set STATUS DATA S1/3 (VMS Inhibited) and shall not
report VMS and VMS Drive failures.

If the flag is set, the DRUH shall initiate VMS hardware
BIT. VMs BIT shall not be initiated prior to 3 seconds
after application of power. |If thereis a BIT failure, the
DRUH shal|l set BIT DATA D2/1 (VM5 Fail) and STATUS DATA S1/3
(VMS I nhibited).

Exception: VM5 BIT is not required after acceptance of a
RESTART command if VMS BIT al ready was passed.

After configuration data are present, set STATUS DATA S2/4
(Pointing Device In Travel Lock) unless: the Travel Lock
Discrete flag (CFIG D29/3) is set and the Travel Lock

Di screte indicates that the pointing device is out of travel
| ock; or the Travel Lock Commands flag (CFI G D29/4) is set
and an OUT OF TRAVEL LOCK command has been received.

Determ nation of the Travel Lock Discrete state shall not be
made prior to 3 seconds after application of power.

Respond to conmands, received on the Host RS-422 and 1553
data interfaces, within 10 seconds after power-on.

If initial position paraneters have not been received, set
ALERT DATA D2/6 (Align Initial Position Paraneters Not
Recei ved).
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J. After configuration data are present, if the previous
shut down was normal and the Reset Relative Ofsets flag
(CFIG D28/ 3) is reset, set the relative offsets to their
stored val ues and STATUS DATA S2/0 (Relative Ofsets
Determned) to its stored state. Oherw se, set the
relative offsets to zero and reset STATUS DATA S2/ 0.

Exception: Previously determned relative offsets and state
of STATUS DATA S2/0 shall be retained foll ow ng acceptance
of a RESTART comand.

k. Reset STATUS DATA S1/7 (DRUH In Startup) and set STATUS DATA
S1/6 (DRUH Startup Conpl ete) when: steps a. through j.,
above, have been conpl eted; ALERT DATA D5/3, D5/4, and D2/7
all are reset; and the DRUH is ready to align.

. Transition to Align.

3.3.8.2 Position initialization. Before conpleting
Accel erated Align, Static Align, or Dynamc Align and proceeding
to Survey, the DRUH shall initialize position. Sources of
initial positions, in priority order, shall be:

a. Position stored at shutdown, if in Accelerated Align.

b. Host position update via ACCEPT POSI TI ON or ACCEPT CECDETIC
DATA commands.

c. GPS data when STATUS DATA S6/1 (EPE £ GPS Good Level) is
set.

d. GPS data when STATUS DATA S6/6 (Degraded GPS Enabl ed) and
S6/0 (EPE £ GPS Poor Level) are set.

e. Position stored at shutdown, if ALERT DATA D1/0 (Previous
Shut down Abnormal) is reset.

f. GPS data when ALERT DATA D1/0 (Previous Shutdown Abnormal)
and STATUS DATA S6/0 (EPE £ GPS Poor Level) are set.

3.3.8.2.1 Host update after normal shutdown. |f ALERT DATA
D1/ 0 (Previous Shutdown Abnormal) is reset, the DRUH shall accept
initial paranmeters input, using the ACCEPT POSI TI ON or ACCEPT
GECDETI C DATA conmands, at anytine during Static Align if
acceptance criteria are net (3.3.7.5.7.1 and 3.3.7.5.7.2). |If
one of these commands i s accepted, ALERT DATA D2/6 (Align Initial
Position Paranmeters Not Received) shall be reset. Until one of
t hese conmands is accepted, the DRUH shall use the current stored
or GPS position and the stored datum
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ALERT DATA D2/6 (Align Initial Position Paraneters Not Received)
shall be reset at successful conpletion of Static Align.

3.3.8.2.2 Host update after abnormal shutdown. |f ALERT
DATA D1/ 0 (Previous Shutdown Abnormal) is set, the DRUH shal
accept initial paraneters input, using the ACCEPT PCSI Tl ON or
ACCEPT CGEODETI C DATA commands, during the first 3.5 mnutes of
Static Align, if acceptance criteria are net (3.3.7.5.7.1 and
3.3.7.5.7.2).

On acceptance of the initial parameters: align nmay automatically
be restarted; and STATUS DATA S1/1 (Position Update Request),

ALERT DATA D2/6 (Align Initial Position Paraneters Not Received),
and ALERT DATA D1/0 (Previous Shutdown Abnormal) shall be reset.

3.3.8.2.3 Host update during accelerated align. |If the DRUH
receives a valid ACCEPT POSI TI ON or ACCEPT GEODETI C DATA command
while in Accelerated Align, the DRUH shall accept the command but
may del ay paraneter update until transition to Survey or Static
Align while stationary. STATUS DATA S2/6 (Datum or Position
Update In Progress) shall be set while the update i s pending.

| f STATUS DATA S3/2 (DRUH In Mdtion) becones set, the DRUH shall:
reject a pending position update; and set ALERT DATA D2/ 2
(Position Update Interrupt); and reset STATUS DATA S2/6 (Datum or
Position Update In Progress).

3.3.8.2.4 Initialization with GPS data. During Static
Align, if a position update has not been accepted via an ACCEPT
POSI TI ON or ACCEPT GEODETI C DATA command and i f STATUS DATA S5/ 6
(GPS Enabled) is set and:

a. |If STATUS DATA S6/1 (EPE £ GPS Good Level) is set or [S6/0
(EPE £ GPS Poor Level) is set and S6/6 (Degraded GPS
Enabl ed) is set], the DRUH shall: initialize position
paraneters using GPS data, reset ALERT DATA D2/6 (Align
Initial Position Paraneters Not Received), reset ALERT DATA
D1/0 (Previous Shutdown Abnormal ), and reset STATUS DATA
S1/1 (Position Update Request).

b. If ALERT DATA D1/0 (Previous Shutdown Abnormal) is set, and
STATUS DATA S6/1 (EPE £ GPS Good Level) is reset and S6/0
(EPE £ GPS Poor Level) is set, the DRUH shall perform an
initial position paraneters update using GPS data, reset
ALERT DATA D2/6 (Align Initial Position Paraneters Not
Recei ved), and reset ALERT DATA D1/0 (Previous Shutdown
Abnor mal ).
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The DRUH shall initialize position, as specified above, at 120
seconds after entering Static Align or when GPS data neeting the
acceptance criteria are avail able, whichever is later. |If

orientation paraneters are not sufficiently determned to
accurately offset the GPS antenna | ocation to the DRUH, when
initialization is performed, the DRUH position shall be
reinitialized when adequate orientation data are available. The
DRUH may restart Static Align when position is initialized using
GPS dat a.

3.3.8.3 Accelerated align. Accelerated Align shall be
conpleted within 60 seconds after entry. For successful
Accel erated Align conpletion, the DRUH may require that: the | ast
shut down was normal; and the DRUH remai ned stationary since the
| ast shutdown. Before indicating successful Accelerated Align
conpletion, the DRUH shall automatically transition to another
align sub-node if there is a high probability the DRUH coordi nate
frame is not accurately aligned to the earth referenced
coordi nate frane.

3.3.8.3.1 VM5 aiding after accelerated align. Upon
successful conpletion of Accelerated Align, the DRUH may i nhi bit
use of VMS aiding and set STATUS DATA S1/2 (ZUPT Stop Request),
after each 3.75 mnutes of travel since the |ast stop or GPS

position update, until stopped tinme or valid GPS data with EPE £
the configuration data GPS EPE Good Val ue have been accunul at ed
for 5 m nutes.

3.3.8.4 Static align. The DRUH shall conplete Static Align,
within the tinme specified in configuration data, w thout
requiring stored or entered orientation data. The DRUH shall be
capable of Static Align in any orientation and after being
el evated/rotated fromits normal travel position.

STATUS DATA S1/4 (OK To Move) shall be set when the Interrupted
Static Align Performance Criteria (3.6.2) can be net after
novenent, no later than 3.5 mnutes after Static Align entry.

A reasonabl eness test shall be perforned prior to conpleting
Static Align. If the initial position or instrunent biases are
unreasonabl e; or if STATUS DATA 3/1 (Orientation Attitude Data
Valid) is reset when Align Time To Go reaches zero, the DRUH
shall transition to the Restart Required state.

3.3.8.5 Interrupted static align. |In Static Align, if GPS
aiding is inhibited and STATUS DATA S3/2 (DRUH In Mtion) and
S1/4 (K To Move) are set, the DRUH shall transition to
Interrupted Static Align
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In interrupted Static Align, STATUS DATA S1/2 (ZUPT Stop Request)
may be set after each period of 3.75 mnutes (mninmum of travel
Align Time To Go is not required to decrenment: while STATUS DATA
S3/2 (DRUH In Motion) is set; or for 30 seconds after stopping;
or whil e excessive notion disturbances are present.

3.3.8.6 Dynamic align. |In Accelerated or Static Align, if
GPS aiding is enabled and STATUS DATA S3/2 (DRUH In Mtion) is
set, the DRUH shall transition to Dynam c Align. The DRUH shal
not require stops or host position updates during Dynamc Align.

3.3.8.7 Survey. The DRUH shall successfully conplete Aign
prior to entering Survey. During survey, the DRUH shall provide
position, orientation and angular rate paraneters to the accuracy
requi renents specified in 3.6.2. The DRUH may use any avail abl e
and enabl ed ai di ng source during Survey.

3.3.8.8 Air transport. Ar Transport shall allow the DRUH
to operate while being transported by aircraft, for periods up to
2 hours in duration, without requiring realignnment to restore
normal survey accuracy upon transport conpletion. In Ar
Transport: VMS aiding shall be inhibited; ZUPTs and ZUPT requests
shal | be enabl ed before takeoff and inhibited during flight; and
altitude shall not be fixed prior to takeoff or if usable GPS
data are avail abl e.

3.3.8.9 Marine transport. Marine Transport shall allow the
DRUH to operate while being transported by watercraft, for
periods up to 2 hours in duration, wthout requiring realignnent
to restore normal survey accuracy upon transport conpletion. In
Marine Transport: VM aiding, ZUPTs and ZUPT requests shall be
inhibited; and altitude shall not be fixed if usable GPS data are
avai |l abl e.

3.3.8.10 Restart required. The DRUH shall be in the Restart
Required state when it was unsuccessful in conpleting align or a
condition was encountered which could result in seriously
degraded accuracy.

3.3.8.11 Shutdown conplete. The DRUH shall be in the
Shut down Conpl ete state when a SHUTDOMN or STORED HEADI NG
SHUTDOWN command was accepted, data has been saved for shut down,
and power can be renoved w t hout causing an abnornmal shut down
condition. The DRUH shall enter Shutdown Conplete within 4.5
seconds after receipt of the first bit of the initiating command.
When in Shutdown Conpl ete, the DRUH shall respond to data request
commands but is not required to change operating nodes.

3.3.9 BIT. The DRUH shall detect and report at |east
ni nety-five percent of all malfunctions occurring in the DRUH A
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BIT indication of a mal function when there i s no act ual
mal function is considered a mal functi on.

The DRUH shall: utilize VM5 and GPS receiver BIT; npnitor VM5 and
GPS perfornmance; and report VM5, VMS Drive, GPS receiver, GPS
Communi cati ons and GPS Antenna fail ures.

3.3.9.1 BIT indications. Two BIT indicators (DS) shall be
provi ded as shown in Appendix F. DS-1 shall indicate by a green
di splay that the DRUH is receiving proper primary power. DS-2
shall indicate by a green display that the DRUH i s operating
correctly. The BIT indicators shall indicate a failed condition
by a black or non-illum nated display.

Failure of the DRUH, GPS receiver, GPS Communi cations, GPS
Ant enna, VM5, or VMS Drive shall be reported over the serial data
buses in accordance with Appendices A, B and D

3.3.9.2 Turn-on BIT. At turn-on, if primary power voltage
is outside the specified limts: the DRUH shall remain off, and
DS-1 shall indicate a failed condition. |If power is acceptable,
the DRUH shal |l energi ze.

3.3.9.3 Initialization BIT. After being energized at
turn-on or when commanded to RESTART, the DRUH shall performBIT
of itself. |If the Odoneter Installed flag (CFlI G D29/0) is set,
the DRUH shall performVMs BIT; if reset, the DRUH shall not
report VMS failures. If the GPS Installed flag (CFlIG D27/7) is
set, the DRUH shall performinonitor GPS related BIT;, if reset,
the DRUH shall not report GPS failures.

3.3.9.4 Operational BIT. In addition to 3.3.9, the DRUH
shall performBIT as specified in the follow ng subparagraphs
during operation.

3.3.9.4.1 DRUH BIT. If primary power is outside acceptable
l[imts, the DRUH shall de-energize, and DS-1 shall indicate a
failed condition.

ALERT DATA D1/2 (DRUH Over Tenperature) shall be set if the DRUH
tenperature is high enough to cause degraded accuracy. The DRUH
shall automatically de-energize if the tenperature is high enough
to cause danage.

ALERT DATA D3/ 1 (Excessive Rates) shall be set if dynamc
condi tions have exceeded the DRUH capability to maintain
speci fi ed accuracy requirenents.

3.3.9.4.2 VWS BIT. If a VM5 is used, the DRUH shal
continuously evaluate the validity of VM5 data. Should VMS data
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be persistently in error or if there is a significant |oss of VM5
data, the DRUH shall:

a. Set BIT DATA D2/1 (VM5 Fail) and D2/0 (VMs Drive Fail).

b. Automatically perform VMS hardware BI T, which may be del ayed
until the host is stopped:

(1) If the VM5 passes hardware BIT, BI T DATA D2/1 (VMs
Fail) and D2/0 (VMS Drive Fail) shall remain set.

(2) If the VM5 fails hardware BIT, BIT DATA D2/1 (VM Fail)
shall remain set and D2/0 (VM5 Drive Fail) shall be
reset.

3.3.9.4.3 GPS BIT. Wen a GPS receiver is configured, the
DRUH shall report GPS Fail BIT, GPS Communication BIT, and GPS
Antenna Fault. The DRUH shall command test of the GPS receiver
after recovery froma GPS conmmuni cation | oss of nore than 120
seconds.

3.3.9.4.3.1 GPS fail BIT. If a RPUfailure is indicated in
GPS nessage #3 (Tinme mark data), the DRUH shall inhibit GPS
ai di ng, reset STATUS DATA S5/6 (GPS Enabl ed), and set BIT DATA
D2/2 (GPS Fail). BIT DATA D2/2 shall not be reset until (a
RESTART command has been accepted or an ENABLE | NTEGRATED MODE
command has been received) and GPS data indicates no RPU failure.

3.3.9.4.3.2 GPS communi cation BIT. The DRUH shall nonitor
the GPS RS-422 data bus and the GPS 1PPS Discrete for proper
communi cations. BIT DATA D2/3 (GPS Conmuni cation Fail) shall be
set if communications are inproper. BIT DATA D2/3 shall be reset
when proper communications with the GPS recei ver are established.

3.3.9.4.3.3 &S antenna fault. BIT DATA D2/4 (GPS Ant enna
Fault) shall be set if the GPS Antenna Source, in GPS Message
#5040 (Current Status), differs fromthat specified by the
I ntegral /External Antenna flag (CFI G D27/3). BIT DATA D2/ 4 shal
be reset when matchi ng antenna sources are indicated. GPS aiding
shal | be inhibited when BI T DATA D2/4 is set.

3.3.10 GPS receiver control. Wen the GPS Installed flag
(CFIG D27/7) is set, the DRUH shall: attenpt to exchange nessages
with and control the GPS receiver, and report GPS status and
war ni ngs. Wien the GPS Installed flag is reset, the DRUH shal
not: exchange nessages with or control the GPS receiver; and
report GPS related BIT failures.
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initialization. Unless nodified by

recei pt of a command (3. 3.10.2),

the DRUH shall initialize the

GPS receiver as specified in Table I X

Tabl e | X

GPS receiver initial settings.

PARAMVETER

SETTI NG

Mbde

Cont i nuous node

Keyboar d/ di spl ay

Di sabl e keyboard/ di spl ay

SV Type

SV type stored at previous shutdown; or
P- or Y-code if ALERT DATA D1/0 (Previous
Shut down Abnornmal) is set.

Coor di nat e
Ref er ence

Lat/Lon in deg/mn if the Geodetic/Gid GPS
Data flag (CFlI G D27/2) is set; or

UTMUPS if CFIG D27/2 is reset and ALERT DATA
D1/0 is reset and the Host Gid = UM or
UTMUPS if CFIG D27/2 is reset and ALERT DATA
D1/0 is set; or BNGif CFIG D27/2 is reset and
ALERT DATA D1/0 is reset and the Host Gid =
BNG

D stance Units metric

El evation Units meters

El evati on MSL

Ref er ence

Angul ar Units mils

North Reference |True North if CFIG D28/0 (Geodetic/Gid
Azimuth) is set, or

Gid North if D28/ 0 is reset.

WAR Type cal cul ated by system
Navi gation Type |2D Fast

El evati on Hol d manual

Type

Ti me Reference UTC tinme (ZULU)

Error Units di st ance

Sel ected Datum 0

Auto Tinmer Of 5 mnutes

HaveQui ck ON

1PPS time mark

Dat um I denti fi er

Datumidentifier stored at previous shutdown;
or WeD (WSS 84) if ALERT DATA D1/0 (Previous
Shut down Abnornmal) is set.

3.3.10.2 Updating GPS receiver settings.

The DRUH shal

update GPS receiver settings of the paraneters listed in Table X

upon acceptance of any of the |isted commands.

If the DRUH and

GPS receiver are not comruni cati ng when a command listed in Table

X is received,

t he DRUH shal

initialize or update the GPS
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when conmmuni cati ons are

Table X. GPS receiver settings update.
PARAVETER COMVAND( S)
SV Type SELECT Y- CODE ONLY SATELLITES, SELECT P OR
Y- CODE SATELLI TES, or PASS GPS SETUP DATA
Coor di nat e For ACCEPT CONFI GURATI ON DATA, ACCEPT POsI TI ON
Ref er ence or ACCEPT GEODETI C DATA set to:

Lat/Lon in deg/mn if the Geodetic/Gid GPS
Data flag (CFI G D27/2) is set; or UTMUPS if
CFIG D27/2 is reset and ALERT DATA D1/0 is
reset and the Host Gid = UTM or UM UPS if
CFIG D27/2 is reset and ALERT DATA D1/0 is
set; or BNGif CFIG D27/2 is reset and ALERT
DATA D1/0 is reset and the Host Gid = BNG
or PASS GPS SETUP DATA

Di stance Units

PASS GPS SETUP DATA

El evation Units

PASS GPS SETUP DATA

El evati on PASS GPS SETUP DATA
Ref er ence
Angul ar Units PASS GPS SETUP DATA

Nort h Ref erence

ACCEPT CONFI GURATI ON DATA set to:
True North if CFIG D28/0 (Ceodetic/Gid
Azimuth) is set, or Gid North if D28/0 is
reset.

or PASS GPS SETUP DATA

MWAR Type

PASS GPS SETUP DATA

Ent ered MVAR

PASS GPS SETUP DATA

Navi gati on Type

PASS GPS SETUP DATA

El evati on Hol d PASS GPS SETUP DATA

Type

Ti me Reference PASS GPS SETUP DATA

Error Units PASS GPS SETUP DATA

Dat um ACCEPT POCSI TI ON, or ACCEPT GECDETI C DATA
| dentifier

3.3.10.3 GPS at shut down.

The DRUH shall command t he GPS

recei ver at shutdown as specified in Appendi x C

3.3.10.4 GPS status reporting.

The DRUH shall report the

oper at i onal
B

3.3.10.5 GPS warni ng nessages.

status of the GPS receiver as specified in Appendi X

The DRUH shall receive and

queue, for

Present) shal

| ater transm ssion,
Messages fromthe GPS receiver

a m ni mum of ei ght GPS Warni ng
STATUS DATA S6/5 (GPS Warni ng

be set when a GPS Warning Message i s received.
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STATUS DATA S6/5 shall be reset when the | ast stored nessage has
been del eted fromthe queue by the RETURN NEXT GPS WARNI NG or CUE
NEXT GPS WARNI NG command. I n the case of queue overflow, the

ol dest warning in the queue shall be replaced with the nost
recent.

3.3.11 Determ nation of travel lock. The DRUH shall sel ect
the method used to determ ne the travel |ock state in accordance
with the Travel Lock Discrete (CFlI G D29/3) and Travel Lock
Commands (CFI G D29/ 4) flags (see Appendi x C.)

If the DRUH is “out of travel lock” at turn-on, vehicle attitudes
and travel |ock pointing device azinmuth and pitch references
shall be set to any allowable value if the orientation of the

poi nting device to the host is unknown.

3.3.11.1 Qut of travel lock transition. Wen the travel
|l ock state transitions to “out of travel |lock”, the DRUH shall:
freeze vehicle attitudes; freeze and store travel |ock pointing
device references (azimuth and pitch) in terns of the appropriate
Oientation (1 or 2); reset STATUS DATA S2/4 (Pointing Device in
Travel Lock); inhibit VM5 aiding; and if notion is detected, set
ALERT DATA D3/0 (Motion with Pointing Device out of Travel Lock).

3.3.11.2 In travel lock transition. Wen the travel |ock
state transitions to “in travel |ock”, the DRUH shall: provide
present vehicle attitudes; provide present pointing device
azinmuth and pitch for travel |ock reference; set STATUS DATA S2/ 4
(Pointing Device in Travel Lock); enable VM5 aiding and reset
STATUS DATA S1/3 (VMS Inhibited), if the Odonmeter Installed flag
(CFIG D29/0) is set; and reset ALERT DATA D3/0 (Mdtion Wth
Poi nting Device Qut of Travel Lock).

3.3.12 Shot detect. When STATUS DATA S1/4 (OK to Move) is
set and S2/4 (Pointing Device In Travel Lock) is reset, the DRUH
shall report gunfire shocks 0.25 g or greater, at the sensor
assenbly, if the Shot Detect flag (CFlI G D29/5) is set. Upon
detection of gunfire, STATUS DATA S2/3 (Shot Detect) shall be
set. At the conpletion of the Shot Detect Interval specified in
configuration data, STATUS DATA S2/3 shall be reset.

3.3.13 Electrical interface. The electrical interface of
the DRUH shall be as defined in the follow ng subparagraphs. The
el ectrical signals at the DRUH connectors consist of power, host
RS- 422 serial data signals, GPS serial data signals, VM signals,
travel |ock discrete, GPS 1PPS signal, configuration selection
di scretes, software downl oad sel ection discretes, ML-STD 1553
data bus signals, ML-STD 1553 Renote Termnal (R/ T) address
di scretes, and test signals.
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3.3.13.1 Connectors. The DRUH shall have three external
el ectrical connectors for interface with the host. The main
signal connector (J1) shall conformto MS27468T19F35S. The power
connector (J2) shall conformto MS27468T15F15P. The secondary
signal connector (J3) shall conformto MS27468T19F35SB. J1, J2
and J3 shall be located, oriented and identified in accordance
w th Appendi x F.

3.3.13. 1.1 Connector pin functions. J1 pin functions shall

be as specified in Table XI. Signal circuits shall be term nated
in accordance with Figure 1. J2 pin functions shall be as
specified in Table XIlI. J3 pin functions shall be as specified
in Table XI11.

Table XI. J1 pin functions

J1 PIN PI' N FUNCTI ON TERM NATI ON

Auxiliary Cock (RS-422) - Hi A

Spar e

Software Load Discrete

Auxiliary Data Bus (RS-422) - Hi

> W

Auxiliary Cock (RS-422) - Lo

Spar e

Spar e

Main C ock (RS-422) - H

Main Cock (RS-422) - Lo

@ > >

Auxi liary Data Bus (RS-422) - Lo

Signal Gound (for Configuration D screte)

On Power Control

On Power Control

Signal Gound (for Configuration D screte)

Spar e

Mai n Data Bus (RS-422) - Hi

Travel Lock D screte (RS-422) - Hi

0O|0O|w

Travel Lock Discrete (RS-422) - Lo

Vehi cl e Configuration Discrete 3

Chassi s G ound

24 VDC Return

24 VDC Return

24 VDC Return

Mai n Data Bus (RS-422) - Lo B

GPS Data Bus, Transmt (RS-422) - Hi

Signal Gound (for Configuration D screte)

+15 VDC

Vehicl e Configuration Discrete 4

+15 VDC

+5 VDC

+5 VDC

0] W | Nof N[ N N M| N[ Rl M| N[ N 2| | 1| | R | R | |
N[ R O] ©| 00| ~I| | 01| K| | N| ~| O o] oo| | & U1| B[ w| No| k| ©] ©| P N @] O1 B W N} =

Signal Gound (for Configuration D screte)
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Table XI. J1 pin functions

J1 PIN PI' N FUNCTI ON TERM NATI ON

33 Vehicl e Configuration Discrete 1

34 GPS Data Bus, Transmt (RS-422) - Lo

35 Spar e

36 +5 VDC
37 -15 VDC
38 -15 VDC

39 DC Return

40 DC Return

41 Signal Gound (for Configuration D screte)

42 Vehicl e Configuration Discrete 2

43 GPS Data Bus, Receive (RS-422) - H

44 Signal Gound (for Configuration D screte)

45 DC Return

46 Spar e
a7 GPS 1PPS Discrete
48 No connection (Reserved for host use)

49 | VMS BIT Conmand 2 (RS- 422) - Hi

50 VMS BIT Conmand 2 (RS-422) - Lo

51 GPS Data Bus, Receive (RS-422) - Lo

52 +24 VDC

53 VM5 Reverse Data (RS-422) - Hi C
54 VM5 Reverse Data (RS-422) - Lo C
55 No Connection (Reserved for host use)

56 Hybrid Configuration D screte

57 VNMS BIT Conmand 1 (RS-422) - Hi

58 +24 VDC

59 +24 VDC

60 Spar e

61 No Connection (Reserved for host use)

62 Wred Spare 2 (Supplier Reserved)

63 VMS BIT Conmand 1 (RS-422) - Lo

64 VMS Forward Data (RS-422) - Hi C
65 VM5 Forward Data (RS-422) - Lo C

66 Wred Spare 1 (Supplier Reserved)

3.3.13.2 Bondi ng and shield grounding. Wen secured to a
conductive netal nount, the resistance between the DRUH chassi s
and nmount, through the electrical bonding surfaces identified in
Appendi x F, shall be less than 0.1 Ohm  Shiel ds of external
cables mating with J1, J2 and J3 will be termnated to the
connect or backshells. The inpedance between J1, J2 and J3
connector shells and the DRUH chassis shall be less than 2.5
mlliohnms fromDCto 10 MHz.
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Hi
120 Ohms
Dretail A
Lo

Hi

240 OOhms
Pectail B

Lo

+ 5 V 13 C

470 Ohms
Hi
Detail C 200 Ohms
Lo
470 Ohms

Figure 1. Termnation details.

Table XII. J2 pin functions.

J2 PIN(S) PI N FUNCTI ON

+24 VDC Power In

+24 VDC Power In

Power Control Designation

Power Control Designation

r
Py,

No Connecti on

DC Power Return

DC Power Return

T Z|Z| < OO >

Chassi s G ound
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Table XIIl1. J3 pin functions.
J3 PIN(S) PI N FUNCTI ON

1 Contractor ldentification Resistor (see note bel ow)
2 -4 Suppl i er Reserved

5 Contractor ldentification Resistor (see note bel ow)
6 — 33 Supplier Reserved

34 1553 Bus Address Bit 4

35 1553 Bus Address Conmmon

36 1553 Bus Address Bit 3

37 1553 Bus Address Conmmon

38 1553 Bus Address Bit 2

39 1153 Bus Address Conmon

40 1553 Bus Shield

41 1553 A Bus Transformer Hi

42 1553 A Bus Transfornmer Lo

43 1553 B Bus Transformer Hi

44 1553 B Bus Transforner Lo
45 — 53 Suppl i er Reserved

54 Signal Gound (for discretes)

55 1553 Bus Address Bit 1

56 1553 Bus Address Conmmon

57 1553 Bus Address Bit O

58 1553 Bus Addr ess Conmon

59 1553 Bus Address Parity

60 1553 Bus Address Conmon

61 RS- 422/ 1553 Load Discrete

62 Software Load Di screte
63 — 66 Spar e

NOTE: Contract or
= Not Assi gned

| D Resi st or

(x5 percent);

3.3.13. 3 Power.

froma nom na
DRUH and ext er nal
not exceed 150 watts.

shal |

The DRUH shal
24 VDC vehicl e power source.
devi ces drawi ng regul ated power fromthe DRUH
The DRUH shal |l :

Honeywel | 10K, O her

operate from power
| nput power for the

provi ded

a. Activate and operate when the steady state primary power
voltage is within the range 18.5 to 36.0 VDC and the host
has requested turn-on (3.3.13.3.1).

b. Remain activated and operational when the steady state
primary power voltage is within the range 16.3 to 36.0 VDC.

c. Be off when the steady state primry power voltage is 15.0
VDC or | ess.
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Qperate with primary power ripple in the range of 2 Volts,
fromthe steady state voltage, within the range of 50 Hz to
200 kHz.

Operate with primary power surges and spikes in accordance
wth ML-STD 1275. Power spikes nay be limted to a range

of £100 Volts.
Not be danaged by prinmary power voltage polarity reversal

Not be danaged by surges, spikes, ripple, starting

di sturbances or steady state voltages within the range +100
Vol ts, peak, for nornmal operation, single fault conditions
and nmultiple fault conditions of the prinmary power source,

in accordance with ML-STD 1275.

Not be danaged by | oss of power. Loss of power shall not
af fect DRUH conputer progran(s) or calibration data.

Not require special alignnment procedures after an unexpected
power | oss.

3.3.13.3.1 Power control. If an open circuit is present

between pins C and D of J2, the DRUH shall:

a.

Automatically activate when the primary power is wthin the
accept abl e range (3.3.13.3).

Deactivate when the primary power is outside the acceptable
range (3.3.13.3). Acceptance of a SHUTDOM or STORED
HEADI NG SHUTDOWN comrmand shall only initiate storage of

dat a.

After deactivation has started, reset to the begi nning of
initialization when acceptable prinmary power is next
appl i ed.

short circuit is present between pins C and D of J2, the
shal | :

Activate when primary power is within the acceptable range
and a nmonentary contact closure between pins 12 and 13 of J1
has occurr ed.

Deactivate after conpletion of data storage foll ow ng
acceptance of a SHUTDOWN or STORED HEADI NG SHUTDOWN comrand
or when the primary power is outside the acceptable range.
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The voltage on J1 pins 12 and 13 shall not exceed the primary
power voltage. The current flow ng through J1 pins 12 and 13
shal | not exceed 5.0 m |l i anperes.

The DRUH shall be able to reactivate within 5 seconds after power
has been renoved.

3.3.13.3.2 Overload protection. Current overload protection
shall be provided. Current-interruption devices shall be used to
open a circuit whenever a fault occurs. No over-current
protective device shall be connected in series with any conductor
that is grounded at the power source unless the device
si mul taneously opens all | oad conductors in the circuit and no
pol e operates independently.

Current overload protection devices shall not require manual
reset. However, the host may be required to turn off primary
power to reset overload protection.

The use of overload or other protective devices shall not alter
t he normal performance characteristics of the source or | oad.

3.3.13. 3.3 Regul ated power output. Wen activated, the DRUH
shal | supply the DC voltage and current requirenents listed in
Table XIV for external use.

Table XIV - External regul ated power.

VOLTAGE CURRENT MAXI MUM RI PPLE
+15 VDC 350 ma 150 nv pk-pk
-15 VvDC 350 ma 150 nv pk-pk
+5 VDC 700 ma 100 nv pk-pk

Qut put voltages shall be within x5 percent of the specified

val ues including the effects of source and | oad regul ati on and
ripple. Power supply outputs shall be protected from overl oads
and over voltages. The DRUH shall not deactivate or indicate a
failure when nonmentary current surges are required to charge
capacitors, up to 5 mcrofarads in value, in external devices
powered by the DRUH.

3.3.13.3.4 Unregul ated power output. The DRUH shall supply
unregul ated, 24 VDC, primary power for external use. This power
out put shall be active only when the DRUH has been activated. The
| oad power will not exceed 32 watts and the surge current wll
not exceed 2.0 anperes. The DC returns, J1 pins 21 through 23,
shall not connect to the DRUH chassis at any point.

3.3.13.4 RS-422 interfaces. The DRUH shall interface with
the signals listed in Table XV, which shall be bal anced
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3.3.13.4.1 RS-422 drivers and receivers.

dri vers shal

All

voltage circuits in accordance with EIA Standard

RS-422 |ine
conply with the generator electrica

characteristics specified in RS-422. RS- 422 receivers shal

conply with the requirenents of RS-422 with the foll ow ng

changes:

a. The common node vol tage range shal

b. Over the entire common node vol tage range,
require a differential

shal |l not

be +15 volts.

t he receiver

i nput voltage of nore than

500 mllivolts to correctly assune the intended binary

state.

The DRUH shal

not be damaged or

mal functi on when RS-422 signal

circuits are connected or disconnected with power on or off.

Tabl e XV. RS-422 Signals.
RS- 422 | NTERFACE SI GNAL( S) DRUH | NPUT/ QUTPUT
Host Data Host Auxiliary O ock | nput
(Appendi x A) Host Auxiliary Data Bus | nput / Qut put
Host Main O ock I nput
Host Main Data Bus | nput / Qut put
GPS Data (3.3.13.4.4) GPS Transmt Bus CQut put
& Reprogramm ng GPS Recei ve Bus | nput
Travel Lock Travel Lock D screte D screte I nput
(3.3.13.4.5)

VNS (3. 3. 13. 4. 6)

VMB Bit Command 1

Di screte Qutput

VMB Bit Command 2

Di screte Qutput

VM5 Forward Dat a

Pul se | nput

VMS Reverse Data

Pul se I nput

3.3.13.4.2 RS-422 logic |evels.

condi ti on shal

condi ti on shal

3.3.13.4.3 Host RS-422 data interface.

line. Alogic "

line.

A binary logic "1" or
be represented by a positive voltage on the "H "
line with respect to the "Lo"

"set"

or "reset"”

be represented by a positive voltage on the "Lo"
line with respect to the "H "

a host RS-422 data interface in accordance with Appendi x A

3.3.13.4.4 GPS RS-422 data interface.

an asynchronous,

bi -di recti onal

ful | -dupl ex,

The DRUH shal |l have
The DRUH shal |l have
serial RS-422 data

bus for exchange of data nessages between the DRUH and GPS

receiver.

The DRUH shal
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configuration data and datumdata via this interface. The input
i npedance of the GPS Receive bus shall be 3 200 Chns.

3.3.13.4.4.1 GPS nessage characteristics. Protocols,
formats, data elenents, baud rates, and ti mng of nessages
exchanged by the DRUH and GPS receiver shall be as specified in
| CD- GPS- 153. The DRUH shal |l observe the ACK/ NAK and handshaki ng
requi renents of | CD GPS-153.

3.3.13.4.5 Travel lock discrete. If the Travel Lock
Discrete flag (CFIG D29/3) is set, the DRUH shall use the RS-422
travel |l ock discrete to determ ne whether the pointing device is
in or out of travel lock. Wen the travel |ock discrete signal
is logic "0", the pointing device shall be considered in travel
| ock. When the travel lock discrete signal is logic "1", the
poi nting device shall be considered to be out of travel | ock.

3.3.13.4.6 VMS interface. The DRUH shall accept forward and

reverse odoneter pulse signals, 800 £80 m cro-seconds in width at
rates in the range of 0 to 711 pul ses/second, froma VMs. The
nom nal scaling is 0.165 feet per pulse. The DRUH shall provide
control signals (BIT Commands) to a VMS as specified in Table
XVI .

Table XVI. VMS control and response signals.
BI T COVVAND VM5 RESPONSE (pul ses/ second)
#1 #2 FORWARD PULSES REVERSE PULSES
1 0 355 53 0
0 1 0 355 53
1 1 0 0
0 0 Nor mal Operating Condition

3.3.13.5 GPS 1PPS interface. The DRUH shall accept GPS 1PPS
time mark out put pul ses conformng to | CD GPS-153.

3.3.13.6 Discrete interface. The DRUH shall provide four
Vehicle Configuration Discretes, a Hybrid Configuration D screte,
and a Software Load Discrete on connector J1. An RS-422/1553
Load Discrete and Software Load Discrete shall be provided on
connector J3. (The Software Load Di screte appears on both J1 and
J3 to mnimze cabling requirenents for an external software |oad
device.)

An open circuit shall indicate logic "0". A connection to signal
ground shall indicate logic "1". The discrete input circuits
shall require external drivers to source or sink no nore than 2.0
m |l ianperes.
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3.3.13.6.1 Vehicle configuration discretes. Host Configur-
ation Discretes 1 through 4 shall be used to identify the
configuration definition data to be used by the DRUH
Configuration codes and data are tabulated in Appendix C for
speci fic hosts.

3.3.13.6.2 Hybrid configuration discrete. The DRUH shal
use the Hybrid Configuration Discrete to determ ne which survey

software functionality shall be used. |If the discrete is a logic
"1", the DRUH shall function as a DRU Hybrid, as specified
herein. If alogic "0", the DRUH shall function in accordance

with the requirenents for the alternate software package.

3.3.13.6.3 Reprogramm ng di scretes. At power-on, the DRUH
shall determne the state of the Software Load Discrete. |If the
Software Load Discrete is logic "0", the DRUH shall operate using
the currently stored software. If logic "1", the DRUH shal
accept and store new software from an external reprogranm ng
device. |If the RS-422/1553 Load Discrete is logic "0", the DRUH
shal | accept reprogramm ng data over the GPS RS-422 interface.
If logic "1", over the ML-STD 1553 interface.

3.3.13.7 1553 data interface. The DRUH shall have a M L-
STD- 1553 interface in accordance with Appendix D. The DRUH shal
al l ow | oadi ng of new software, configuration data and datum dat a
via this interface.

3.3.14 Mechanical interface. Mechanical characteristics,
mounti ng provi sions, nmechanical reference datuns, and wei ght
shall be in accordance with Appendi x F.

3.3.15 Year 2000 (Y2K) conpliance. The DRUH shall be Year
2000 compliant. The DRUH shall pass through two-digit years
obtained fromthe GPS receiver in the nessages specified in
Appendi ces A and D without century processing.

3.4 Environnental requirenents. Except as otherw se noted,
the DRUH shall not be damaged whil e powered or non-powered, neet
the interface requirenents of 3.3 - 3.3.14 and neet the
performance requirenents of 3.6 - 3.6.6.2 operate under any
conbi nation of the environnental conditions specified bel ow

3.4.1 Tenperature.

3.4.1.1 Operational. The DRUH shall operate in anbient air
and on a mount with tenperatures within the range of +140°F
(+60°C) to -50°F (-46°C).
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3.4.1.2 Storage and transportation. The DRUH shal
wi t hstand storage and transportation tenperatures from +160°F

(+71°C) to -60°F (-51°C) without any deterioration or adverse
effects that may cause failure when the DRUH is placed in
oper ati on.

3.4.2 Tenperature shock. The DRUH shall not be damaged nor
rendered i noperabl e when subjected to abrupt tenperature changes

from-60°F (-51°C) to +160°F (+71°C).

3.4.3 Altitude. The DRUH shall operate at altitudes from
-1000 neters to +10,000 neters. The DRUH shall not be damaged by
exposure to altitudes from-1000 to +21, 336 neters.

3.4.4 Humdity. The DRUH shall not be damaged by operation,
transportation, or storage with anbient relative humdity within
the range of 1 to 100 percent.

3.4.5 Snow. The DRUH shall not be danaged and shall operate
during and after exposure to:

a. Falling snowwth a rate of 3 inches per hour (76 mi hr) and
crystal size of 2.0 x 10°® inch (0.05 nm) to 0.8 inch (20
mm in dianeter.

b. Blowing snowwth crystal size 8.0 x 10%inch (0.2 mm to
1.6 x 10?2 inch (0.4 m) dianeter and winds of at |east 16
ft/sec (5 msec).

c. Snow oad of 20 I|bs/ft? (97.7 Kg/nf).

3.4.6 Ice. The DRUH shall not be damaged and shall operate
during and after exposure to:

a. Frost 3 inches (76 mm thick with specific gravity of 0. 2.

b. Rine ice 6 inches (152 mm) thick with specific gravity of
0. 2.

c. Cear glaze ice 3 inches (76 mm thick with specific gravity
of 0.9.

3.4.7 Solar radiation. The DRUH shall operate during and
after exposure to solar radiation of 360 BTU/ ft? hr (1135
watts/nf) for 4 hours at an ambient tenperature of +125°F
(+51.6°C) at winds of 8.5 ft/sec (2.6 msec) or |ess. Maximum
solar radiation will be higher by 4 BTUft? hr per 1,000 feet (43
w nf per 1,000 m) and anbient air tenperatures will be | ower by
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5°F per 1,000 feet for ground el evati ons above 3,000 feet, up to
15, 000 feet.

3.4.8 Washdown. The DRUH shall suffer no damage or | eakage
when exposed to high pressure water washdown.

3.4.9 Salt fog. The DRUH shall not be damaged and shal
operate w thout degradation to specified performance |evels while
being subjected to salt fallout of 5.7x10* I bs/ft? year (2.8x10°
Kg/ met er ?/ year) .

3.4.10 Fungus. The DRUH shall not be danaged and shal
operate after exposure for 90 days to a vi abl e spore suspensi on
containing at |least the follow ng fungi: Aspergillus N ger,
Aspergillus Fl avus, Aspergillus Versicolor, Penicillium
Funi cul osum and Chaet om um G obosum

3.4.11 Shock.

3.4.11.1 Qperational (gunfire). Wen nounted in an MLO9A6
Sel f-Propell ed How tzer, the DRUH shall not be damaged and shal
operate during and after repeated firing of all allowable
conbi nati ons of rounds and charges. A non-operating DRUH shal
not be damaged by gun firing shock.

3.4.11. 2 Transportation. The DRUH shall not be damaged and
shal | operate during and after exposure to nultiple sawtooth
shock pul ses wth 40g peak anplitude and 6-9 mlliseconds
duration, in any direction.

3.4.11. 3 Bench handling. Wth covers renoved as for
mai nt enance, the DRUH shall not be danaged and shall operate
after a face has been dropped onto a horizontal wooden bench top
after one edge has been raised 4 inches above the bench top with
the opposite edge resting on the bench top. The DRUH shal
withstand nmultiple drops onto all practical faces about al
practical edges.

3.4.12 Vibration. The DRUH shall operate and not be damaged
whi | e being subjected to the vibration environnent of the MLO9A6
How t zer, ML13 Arnored Personnel Carrier, H gh Mbility
Mul ti - pur pose Wheel ed Vehicle (HMWW) and Conmercial Utility
Cargo Vehicle (CUCV) traveling over all types of roads and
cross-country terrain at speeds ranging fromzero to the maxi mum
attainable. A non-operating DRUH shall not be damaged by the
vi bration environnent.

3.4.13 El ectromagnetic conpatibility/interference (EM/EM)
The DRUH shall neet the follow ng ML-STD 461 em ssi on and
susceptibility requirenments: CE101 (Arny aircraft, curve 2),
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CE102, CS101 (curve 2), CS114 (curve 5), CS115, RE102 (Arny
aircraft), RSOL (Arny only), and RS103. Field strengths for
RS103 shal | be:

Frequency Range Average Field Strength
10 kHz to 2 VHz 25 V/'m
2 VMHz to 1 Gz 50 V/m
1 GHz to 18 Gz 200 VI m

3.4.14 Electrostatic discharge. The DRUH shall not be
damaged and shall operate as specified in 3.4 after being charged
to potential differences of up to 300,000 volts with respect to
ground potential, across a capacitance of 1,000 picofarads, and
subsequent |y being discharged to ground potential through a
series resistance of 500 ohns. Circuit nodules and repair parts
shal | not be damaged by el ectrostatic di scharge generated by
nor mal handl i ng during mai ntenance.

3.4.15 Lightning. The DRUH shall not be danmaged and shal
operate as specified in 3.4 after being subjected to close
lightning strikes at distances of 10 neters or greater. The
i deal i zed current waveform generated by severe |ightning strike
is showmn in Figure 2. Field strengths at 10 neters are:

Peak Magnetic Field 3,200 A/ m
Peak Electric Field 3 MV/ m

Electric Field Spectral Density:

Frequency Field Density (V/ m Hz)
10 Hz 160
100 Hz 3
1 kHz 0.5
10 kHz 500
40 kHz 5, 000

The DRUH is permtted to turn off, w thout damage or |oss of data
needed to reinitialize, when exposed to close lightning strikes.

3.4.16 Expl osive atnosphere. The DRUH shall preclude
ignition or explosion when operated in hazardous atnospheres.
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Figure 2.

operate in and

The DRUH shal

wi t hstand an NBC cont am nated environnment as stated bel ow.

3.4.17 NBC survivability.
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3.4.17.1 Contam nati on/decontam nation. NBC contam nati on
and decontam nation shall not damage the DRUH  After
contam nati on and decontam nati on, the NBC contam nation
remai ni ng on, or desorbed or reaerolized from the DRUH shal
result in no nore than a negligible risk (see Table XVII1) to
unprotected personnel working on or around the DRUH. Information
on decontam nati on agents and procedures may be found in FM 3-5.

No NBC contam nants or decontam nants shall be entrapped by the
DRUH. Disassenbly shall not be required to renove NBC
contam nants or decontam nants.

Table XVI1. Negligible risk values for NBC Contam nants.
CONTAM NANT AMOUNT
CHEM CAL VAPOR/ AERCSCOL LI QUI D (skin dose)
VX 0.25 nmg mn/ m 1.4 ng/ 70- kg nan
[€D) 2.5 ng mn/m 30 ngy/ 70- kg nan
HD 50 ng mn/ 0. 01 ny/cnt
Bl OLOG CAL 500 spores/ nt
RADI OLOQ CAL maxi mum 12 hour exposure
Cont am nant s 25 cGy (rad)
| nduced Activity 25 cGy (rad)

3.4.17.2 Hardness. The DRUH shall be hardened to ensure
t hat degradation over a 30-day period of no nore than 20 percent
inreliability, availability, and maintainability caused by 5
exposures to NBC contam nants, decontam nants, and
decont am nati ng procedures.

3.4.17.3 I nduced activity. When exposed to neutron
fluence froma nuclear detonation that results in a total dose of
3,000 cGy (rad), the neutron induced activity in the DRUH shal
result in no nore than a negligible risk (as defined in Table
XVI1) to unprotected personnel arriving 2 hours after detonation
and remaining at a distance of 1 nmeter for 12 hours.

3.4.17.4 Conpatibility. Personnel wearing the full NBC
protective ensenble nmust be able to nmaintain the DRUH

3.4.18 Nucl ear survivability. The DRUH shall not be damaged
after exposure to the nuclear environnment as specified in
"Nucl ear Survivability Criteria for the Mddul ar Azinmuth Position
System (MAPS) equi pnent survivability category: man in truck or
signal shelter, equipnment exposed”. The DRUH is permtted to
turn of f, w thout damage, when exposed to nuclear events. After
such a shutdown, the DRUH shall not turn on until power has been
di sconnected and reapplied and when reinitialized shall perform
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as specified. Design margins shall be as specified in Table
XVIILI.

Table XVI11. Nucl ear design nargins.
ENVI RONVENT Desi gn Margi n Category
I |1
Initial Radiation
Neut ron Fl uence 2 to 10 > 10
Tot al Dose 2 to 10 > 10
Gamma Dose Rate
Upset 2 to 10 > 10
Bur nout 2 to 10 > 10
Lat chup 2tob5 > 5
EMP
Vol tage and Current ratios 2 to 10 > 10
(Correspondi ng Design Margin for 6 to 20 dB > 20 dB
Power Di ssi pation)
Thermal Fl uence 1.3to 1.5 > 1.5
Air-Bl ast Peak Overpressure 1.3 to 1.5 > 1.5

|tens are unacceptable when the design margin falls bel ow the

| ower bound of Category I. |If possible, the contractor shal
avoid using itens having design margins in the Category | range
because there could possibly be significant hardness

assur ance/ hardness mai ntenance inpacts later in the life cycle.
The contractor shall strive to incorporate Category Il parts.
Category Il itenms shall be identified as Category IIA or IIB
The former refers to itens that are special design/fabrications
to achi eve the nucl ear hardness levels; the latter refers to
itenms for which no special processes were incorporated to achieve
the itens' nucl ear hardness.

3.5 Support or ownership requirenents.

3.5.1 Reliability. The DRUH shall have a Mean-Ti ne-
Bet ween- Fai l ure (MIBF) of 4000 hours or greater.

Failure of the GPS receiver or VMS shall not inhibit the ability
of the DRUH to operate.

3.5.2 Maintainability. The DRUH shall be designed for ease
and econony of mai ntenance, as defined in the subparagraphs
bel ow.

3.5.2.1 Corrective nmai ntenance. The DRUH shall, upon
occurrence of a single malfunction, be restored to operation, by
repl acenent, within a nmeantinme-to-repair (MITR) of 30 m nutes at
the organi zational level. Tinmes include fault isolation,
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renmoval , and repl acenent, but do not include supply and
admnistration tine.

3.5.2.2 Preventive nmai ntenance. The DRUH shall not require
any preventative maintenance other than cleaning of exterior
surfaces to renove dust, dirt, and other foreign material.

3.5.2.3 Adjustnents/calibration. The DRUH shall not require
any adjustnents or calibrations in the field that require
operator interaction, nor shall the DRUH require stops nore
frequently than stated herein.

3.5.3 Materials, processes, and parts. Materials, processes
and parts shall be selected to neet all operational,
environnmental , and useful life requirenents specified herein.

3.5.4 Elapsed tine indicator. The DRUH shall display its
cunul ative operating tine. The elapsed tinme indicator shall: be
| ocated and identified in accordance with Appendi x F;, be visible
fromoutside the DRUH case w t hout degradi ng case environnent al
seal i ng; be readabl e whether the DRUH is powered or not; have a
m ni mum range of 0 - 9,999 hours; and have a resol ution no
coarser than 1 hour

3.5.5 Illumnation. No light shall be visible fromthe DRUH
in normal operation. The elapsed tinme and BIT indicators may be
covered, during normal operation, if ready access for maintenance
personnel is provided (see Appendix F).

3.5.6 Treatnent and finish. Al surfaces of the DRUH shal
be treated and finished for protection against corrosion.
Dissimlar nmetal conbinations shall be selected or protected to
preclude corrosion. The exterior color shall be lusterless Arny
green. The exterior finish shall wthstand exposure to the
operational and storage environnents, and NBC contam nati on and
decontam nation. The exterior finish shall permt damaged areas
to be “touched up” in the field.

3.5.7 Marking and identification. The identification plate
shall be in accordance with Figure 3. Al equipnment, parts and
assenblies shall be legibly and permanently marked.

3.5.8 G ounding. Gound connection to the chassis and to
ot her mechani cal parts shall not be nade to conplete electrica
circuits, but only to elimnate high-potential AC points. The
DRUH shal | be designed so that a DC power return circuit cannot
be conpl eted through the DRUH chassis to a grounded vehicle
chassi s.
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Figure 3. Identification plate.

3.5.9 Interchangeability. The DRUH shall be interchangeable
fromany host systemto any other host system w thout requiring
har dwar e changes, calibration procedures, vehicle driving
constraints, or unschedul ed ZUPTs.

Design tol erance shall permt parts, subassenblies and assenblies
to be used in their parent assenblies wthout regard to the
source of supply or manufacturer. Parts, subassenblies and
assenblies having the full range of dinensions and
characteristics permtted by the specification governing the
part, subassenbly or assenbly shall be usable as repl acenent
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itenms without selection and without deviation fromthe specified
performance requi renents of the parent item

3.5.10 Safety. The DRUH shall provide fail-safe features
for safety of personnel during the installation, operation,
mai nt enance, and repair or interchanging of a DRUH or conponents
t her eof .

3.5.10.1 Environnental safety. The DRUH shall not produce
nor emt toxic by-products capable of danagi ng the health of
operators or their environnent.

3.5.11 Human performance/ human engi neeri ng. Human
per formance and human engi neering design principles shall be
applied to the DRUH to achieve sinple and error free operation
and mai nt enance. Equi pnent markings shall be legible. The DRUH
shall be liftable, installable and renpvabl e, using the handl es,
by no nore than two people wearing arctic or NBC protective
cl ot hi ng.

3.5.12 Useful life. The DRUH shall have a useful life of at
| east 15 years under any conbi nation of operation and storage.

3.5.13 Workmanshi p. El ectronics equi pnent shall be properly
cl eaned, positioned and protected fromany foreign material that
m ght detract fromthe intended operation, function, or
appear ance of the equi pnent.

3.6 Qperating requirenents.

3.6.1 Ceneral. Unless otherw se specified, operating
requi renents apply to performance under any and all conbinations
of conditions and environnents specified herein.

3.6.2 Accuracy. Accuracy requirenents, when GPS ai ded,
assune the DRUH is receiving GPS positions accurate to 16 neters
SEP, or better, at a mninumrate of one per mnute.

The horizontal position and altitude accuracy requirenments apply
when the DRUH has conpl eted Accelerated Align, Static Align,

Interrupted Static Align wwth one travel period £ 4 m nutes, or
Dynam c Align; or when the follow ng conditions are applicable:

a. A position update is perforned after interrupted Static
Align (3.3.8.5) was conpleted with nore than one vehicle
travel period, or

b. A position update is perfornmed after interrupted Static
Align was conpl eted when travel tinme between vehicle stops
exceeded four m nutes.
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After conpletion of Static Align or Dynam c Align, positioning
and azi muth accuracy may vary as a function of the maxi mum Static
Align Time specified in configuration data. Position and azinmuth
accuracy requirenents, specified herein, shall be net when the
specified maximum Static Align Tine is 15 mnutes or greater.

Hori zontal position and altitude accuracy requirenments are
relative to the previous host position update and do not i nclude
errors in host input position update coordinates. |If positionis
initialized fromGPS, wth no host update, accuracy requirenments
are relative to “absolute” WGS 84 positions as shifted to the

sel ected datum

Hori zontal position and altitude accuracy requirenments apply when
the DRUH has been nomnally stationary for 30 seconds and | onger.

Accuracy requirenments shall be net, w thout requiring host
realign actions, during and after host operations such as:
travel, deploynment, antenna erection, stow ng and pointing; radar
activation; and weapon |oading, aimng, firing and stow ng.

3.6.2.1 Horizontal position accuracy. Horizontal position
errors shall not exceed the values given in Table XI X for the
specified aiding conditions, latitude ranges, and distances
traveled fromthe | ast position update. No nore than 1.0 percent
of the radial errors shall exceed the value in the 99 percent
col um.

Table XIX. Horizontal position accuracy.

HORI ZONTAL ERRCR (neters)

Al DI NG AVAI LABLE LATI TUDE 65°S - 65°N 65°S - 80°S
65°N - 84°N
CEP 99 percent CEP

VNS ai ded, no GPS, 60 min ZUPTs

DI ST £ 4,000 m 10.0 26.0 10.0

DIST > 4,000 m 0.0025 x DI ST 0. 0065 x DI ST 0.0025 x DI ST
VNS ai ded, no GPS, 10 min ZUPTs

DIST £ 27,000 m 18.0 47.0 n/ a

DI ST £ 63,900 x Cos(Lat) m n/a n/a 18.0
No VM5, no GPS, 4 mn ZUPTs

DI ST £ 27, 000 18.0 47.0 n/ a

DI ST £ 63,900 x Cos(Lat) m n/a n/a 18.0
GPS ai ded, any distance 10.0 47.0 10.0

3.6.2.2 Altitude accuracy. Altitude errors shall not exceed
the values given in Table XX for the specified aiding conditions,
| atitude range, and distances traveled fromthe last altitude

46

Source: https://assist.dla.mil -- Downloaded: 2026-06-02T21:01Z
Check the source to verify that this is the current version before use.



M L- PRF- 71185

update. No nore than 1.0 percent of altitude errors shall be
outside the range in the 99 percent colum.

Tabl e XX. Altitude accuracy.

ALTI TUDE ERRCR (neters)

Al DI NG AVAI LABLE LATI TUDE 80°S - 84°N
PE 99 percent

VNS ai ded, no GPS, 60 min ZUPTs

DI ST £ 10,000 m 6.7 +26.0

DI ST > 10,000 m 0. 00067 x DI ST + 0026 x DI ST
VNS ai ded, no GPS, 10 min ZUPTs

DI ST £ 35,000 m 10.0 +39.0
No VM5, no GPS, 4 mn ZUPTs

DI ST £ 35,000 m 10.0 +39.0
GPS ai ded, any di stance 10.0 +39. 0

3.6.2.3 Attitude accuracy. Attitude errors shall not exceed
the values given in Table XXI for the specified conditions and
| atitude ranges. No nore than 1.0 percent of attitude errors
shall be outside the ranges in the 99 percent col um.

Tabl e XXI. Pointing device attitude accuracy.

ATTI TUDE ERROR (ni | s)

PARANVETER LATI TUDE 65°S- 65°N 65°S- 80°S & 65°N- 84°N
& ALI GN TYPE PE 99 PE
per cent
Initial Azinmuth After:
Accel erated Align 0.1 (see 0.1 (see note bel ow)
not e
Static Align bel ow) +2. 6 0. 283 x Secant(Lat)
Dynam c Align 0. 67 2.6 0. 67
0. 67
Survey Azi mut h: 0. 67 +2. 6 0. 283 x Secant(Lat)
Pi t ch: 0.34 +1.3 0.34
Rol | / Cant : 0.34 +1.3 0.34

NOTE: RMS error relative to the Stored Headi ng val ue

Initial azimuth requirements apply at conpletion of the specified
align type. Survey azinuth, pitch, and roll/cant requirenents
apply at any tinme during mssions of up to 24 hours in duration,
commenci ng at align conpletion.
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Attitude accuracy requirenents stated herein shall be net at any
DRUH case orientation.

Attitude accuracy requirenents apply to Pointing Device attitudes
and assune that the DRUH has been accurately aligned to the

Poi nting Device. Pointing Device Geodetic or Gid Azinuth may be
in error when the pointing device's pointing axis is within 5
degrees of vertical

Vehicle Attitudes shall be within 18 mls PE
3.6.2.4 Transport accuracy. Wile in Air Transport, prior

to takeoff, horizontal position and altitude accuracy shall be as
specified in 3.6.2.1 and 3.6.2.2, respectively.

VWaile in Air Transport, after takeoff, or Marine Transport and
usable GPS aiding is not avail able, horizontal position error
shall not exceed 1 nm/hr CEP per hour of transport tinme and
altitude error is not specified.

VWiile in Marine or Air Transport and usable GPS aiding is
avai |l abl e, horizontal position and altitude accuracy shall be as
specified in 3.6.2.1 and 3.6.2.2, respectively.

Upon conpl etion of Marine or Air Transport and acceptance of a
host or GPS position update, horizontal position, altitude, and
attitude accuracy shall be as specified in 3.6.2.1 - 3.6.2. 3,
respectively.

3.6.2.5 Angul ar rate accuracy. In Survey, Pointing Device
Gid or Geodetic Azinmuth rate, Pitch rate, and Roll rate errors
shal | not exceed:

a. 0.5 ml| per second RVS for angular rates in the range of

-356 to +356 m|ls per second. Non-linearity shall not
exceed 1 percent.

b. 2.5 percent of the instantaneous rate RVS for angular rates
in the ranges of -3276.8 to -356 and +356 to +3276.8 m s
per second.

3.6.2.6 Data delay. Data delay shall be the sum of data
| atency and data stal eness.

3.6.2.6.1 Data latency. Data latency is the delay between
the tine a sensor is strobed and the availability of data in the
out put buffers. Data |latency shall not exceed: 10 nsec for
poi nting device attitude data; 20 nsec for pointing device
attitude rate data; and 60 nsec for position data.
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3.6.2.6.2 Data staleness. Data staleness is the del ay
between the tinme the processed DRUH data are available in the
out put buffers and the tinme transm ssion of the nessage,
containing that data, is conpleted. Data stal eness shall not
exceed the maxi numresponse tine specified for each nessage in
Appendi x A

3.6.3 Reaction tine.

3.6.3.1 Static align tine. After application of power or
acceptance of a RESTART command, Static Align shall be conpleted
within the tinme specified in configuration data when the vehicle
is nomnally stationary for the entire period.

If Static Align is interrupted, reaction time may increase in
accordance with 3. 3. 8.5.

3.6.3.2 Accelerated align tine. Accelerated Align shall be
conpleted within 60 seconds after receipt of the STORED HEADI NG
command or after application of power if the DRUH previously was
shut down with a STORED HEADI NG SHUTDOMWN comrand.

Time to achieve VM5 aiding follow ng Accel erated Align shall be
in accordance with 3.3.8.3.1

3.6.3.3 Dynamic align tinme. After application of power,
Dynam c Align shall be conpleted within the Static Align Tine
specified in configuration data. The nom nal conditions for
dynam c align are: vehicle speed greater than or equal to 20
KmHr; turns are performed along the vehicle trajectory; and
usable GPS data, wth EPE | ess than or equal to 16 neters, is
avai lable for the entire dynamc align period. |If, at the end of
the nom nal dynamc align tine, the estimated azinmuth error is
| ess than or equal to 3.0 mls PE, but greater than 1.0 m| PE
the dynamc align tine nay be extended up to 12 additi onal
mnutes. Dynamc align tinme may be extended if GPS data are
invalid or are interrupted for periods greater than 60 seconds.

3.6.4 Mssion length and duration. DRUH survey m ssions may
range fromO to 100 Kmin Iength and 15 mnutes to 24 hours in
duration. Position updates at distances traveled no shorter than
those specified in Table XI X and Table XX are permtted to
mai ntai n accuracy requi renents when usable GPS aiding is not
avai |l abl e.

3.6.5 Alignnment conditions.

3.6.5.1 Of level. The DRUH shall perform as specified
herei n when nmounted in any orientation.
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3.6.5.2 Base notion while stationary. The DRUH shal
perform as specified herein when the host vehicle, while
nomnally stationary, is subject to wind buffeting, normal crew
nmovenent, engine vibration, vibration from engi ne/ generator sets,
and ot her sources of notion usually found on the battlefield.

3.6.5.3 Base notion while in notion. The DRUH shall perform
interrupted Static Align and Dynam c Align as specified herein
when the host is subject to vehicle dynam cs for Survey
condi ti ons.

3.6.6 Survey conditions.

3.6.6.1 Vehicle dynam cs. The DRUH shall perform as
speci fied herein when operated wthin the follow ng dynam c
condi ti ons:

a. In ground vehicles, horizontal velocity within the range of
O to 80 mles per hour. Wile being transported by
hel i copter, ground speed within the range of 0 to 200 knots.

b. In ground vehicles, vertical velocity wthin the range of 0O
to 15 mles per hour up or down. Wile being transported by
hel i copter, vertical speed within the range of 0 to 2400
ft/mn.

c. Acceleration (excluding shock and vibration) wthin the
range of 0 to 1.5g (not including gravitational
acceleration) in any direction due to vehicle starting,
st oppi ng and turning.

d. Vehicle pitch wwthin the range of -40 to +40 degrees.
Vehicle cant/roll within the range of -40 to +40 degrees.

e. Angul ar velocities within the range of 0 to 200 degrees per
second around any axi s.

f. Angul ar accelerations within the range of 0 to 6000 degrees
per second? around any axis.

g. Shock and vibration generated by the transporting vehicle,
whi ch may be a tracked vehicle, tracked trailer, wheeled
vehicle, wheeled trailer, helicopter, or helicopter lift of
a palletized system

h. Drop shock sustained when a helicopter lifted pallet is set
down on the ground.
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Variations in odoneter scale factor and direction of travel
alignment resulting fromchanges in vehicle tire pressure,

| oadi ng, wheel/track slippage, turns, crabbing, terrain
condi tions, and any other conditions normally encountered by
a host vehicle. No external calibrations of odoneter scale
factor and direction of travel alignnent shall be required.

3.6.6.2 Deploynent. In addition to operating when subjected

to the above vehicle dynam cs, the DRUH shall perform as
speci fied herein when operated under the follow ng conditions:

a.

b.

Shock and vi bration generated by weapon firing.

Rotation and el evation of a pointing device. Wen nounted
to a pointing device, the DRUH shall be capabl e of being
el evated through an angle of 105 degrees or rotated 360
degrees in azinuth when the pointing device is erected.
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4. VERI FI CATI ON

Table XXl I. Requi renment/verification cross-reference matri x
METHOD OF VERI FI CATI ON CLASSES OF VERI FI CATI ON
N A - NOT APPLI CABLE A - DESI GN VERI FI CATI ON
1 - ANALYSI S B - FIRST ARTICLE
2 - DENMONSTRATI ON C - ACCEPTANCE
3 - EXAM NATI ON
4 - TEST
SECTI ON 3 VERI FI CATI ON METHOD VERI FI CATI ON CLASS SECTI ON 4
REQUI REMENT N A 1 2 3 4 A B C VERI FI CATI ON
3.1 X X X X X 4.5
3.2 X X X X 4.6
3.3 X
3.3.1 X X 4.8.9
3.3.2 X X 4.8.9
3.3.3 X X 4.8.9
3.3. 4 X X 4.8.9
3.3.4.1 X X 4.8.9
3.3.4.2 X X 4.8.9
3.3.4.3 X X 4.8.9
3.3.4. 4 X X 4.8.9
3.3.4.5 X X 4.8.9
3.3.5 X X 4.8.09,
4.8.6.4
3.3.5. 1 X X 4.8.09,
4.8.6.4
X X X 4.8.5
X X X 4.8.2
3.3.5.2 X X X 4.8.9
3.3.6 X X 4.8.09,
4.8.6.4
X X X 4.8.5
X X X 4.8.2
3.3.6. 1 X X X 4.8.9
3.3.7 X X 4.8.09,
4.8.6.4
X X X 4.8.5
X X X 4.8.2
3.3.7. 1 X X 4.8.9
3.3.7.2 X X 4.8.9
3.3.7.2. 1 X X 4.8.9
3.3.7.3 X X 4.8.9
3.3.7.3. 1 X X 4.8.9
3.3.7.4 X X 4.8.9
3.3.7. 4.1 X X 4.8.09,
4.8.6.4
X X X 4.8.5
X X X 4.8.2
3.3.7.5 X X 4.8.9
3.3.7.5. 1 X X 4.8.9
3.3.7.5.2 X X 4.8.9
3.3.7.5.3 X X 4.8.9
3.3.7.5. 4 X X 4.8.9
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Requi renment/verification cross-reference matri x

Tabl e XXII.

CLASSES OF VERI FI CATI ON

DESI GN VERI FI CATI ON

FI RST ARTI CLE

ACCEPTANCE

A
B
C

SECTION 4
VERI FI CATI ON

4.

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

8.
8.
8.
8.
8.
8.
8.
8.

4,
4,
4,
4,
4,
4,
4,

4.8.
4.8.

2
9
9
2
9
9
9
9
9
9
9
9
9

4.8.
4.8.
4.8.
4.8.
4.8.
4.8.
4.8.
4.8.

. 8.
4.8.
4.8.
4.8.

. 8.
4.8.
4.8.
4.8.
4.8.
4.8.

4.8.

9
9
9
9
9
9
9

8.
8.
8.
8.
8.
8.
8.
8.
8.
8.
8.

4,
4,
4,
4,
4,
4,
4,
4,
4,
4,
4,

VERI FI CATI ON CLASS

C

METHOD OF VERI FI CATI ON

NOT APPLI CABLE

VERI FI CATI ON METHCD

N A

SECTION 3

REQUI REVENT

3.3.7.5.5
3.3.7.5.6
3.3.7.5.7
3.3.7.5.7. 1
3.3.7.5.7.2
3.3.7.5.7.3
3.3.7.5.7. 4
3.3.7.5.8
3.3.7.5.9
8

3.
3.3.8.1

3.3.8.2
3.3.8.2.1
3.3.8.2.2
3.3.8.2.3
3.3.8.2.4
3.3.8.3
3.3.8.3.1
3.3.8.4
3.3.8.5
3.3.8.6
3.3.8.7
3.3.8.8
3.3.8.9
3.3.8.10
3.3.8.11

3.9

3.3.9.4.3. 1
3.3.9.4.3.2
3.3.9.4.3.3

3.3.9.4.3
3.3.10

3.3.9.1
3.3.9.2
3.3.9.3
3.3.9.4
3.3.9.4.1
3.3.9.4.2
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Requi renment/verification cross-reference matri x

METHOD OF VERI FI CATI ON

CLASSES OF VERI FI CATI ON

N A - NOT APPLI CABLE A - DESI GN VERI FI CATI ON
1 - ANALYSI S B - FIRST ARTICLE
2 - DEMONSTRATI ON C - ACCEPTANCE
3 - EXAM NATI ON
4 - TEST
SECTION 3 VERI FI CATI ON METHCD VERI FI CATI ON CLASS SECTION 4
REQUI REMENT N A 1 2 3 4 A B C VERI FI CATI ON
3.3.10.1 X X 4.8.9
3.3.10.2 X X 4.8.9
3.3.10.3 X X 4.8.9
3.3.10. 4 X X 4.8.9
3.3.10.5 X X X 4.8.9
3.3.11 X X 4.8.9
3.3.11. 1 X X 4.8.9
3.3.11. 2 X X 4.8.9
3.3.12 X X 4.8.9
3.3.13 X
3.3.13. 1 X X X X 4.8.1
3.3.13. 1.1 X X X 4.8.9
3.3.13.2 X X 4.8.9
3.3.13.3 X X 4.8.9
X X X 4.8.2
3.3.13.3.1 X X 4.8.9
X X X 4.8.2
3.3.13.3.2 X X X 4.8.9
3.3.13.3.3 X X 4.8.9
X X X 4.8.2
3.3.13.3. 4 X X 4.8.9
X 4.8.2
3.3.13. 4 X
3.3.13.4.1 X X 4.8.9
3.3.13.4.2 X X 4.8.9
3.3.13.4.3 X X X 4.8.9
X X X 4.8.2
3.3.13.4. 4 X X X 4.8.9
X X X 4.8.2
3.3.13.4. 4.1 X X X 4.8.9
X X X 4.8.2
3.3.13.4.5 X X 4.8.9
X X X 4.8.2
3.3.13.4.6 X X X 4.8.9
X X X 4.8.2
3.3.13.5 X X X 4.8.9
X X X 4.8.2
3.3.13.6 X X X 4.8.9
X X X 4.8.2
3.3.13.6.1 X X 4.8.9
X X X 4.8.2
3.3.13.6.2 X X 4.8.9
X X X 4.8.2
3.3.13.6.3 X X X 4.8.9
X X X 4.8.2
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8.

8.
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4,
4,
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VERI FI CATI ON METHCD

Requi renment/verification cross-reference matri x

N A

METHOD OF VERI FI CATI ON
NOT APPLI CABLE

Tabl e XXII.

1

REQUI REVENT

3.3.13. 7

SECTION 3

3.3.14
3.3.15
3.4
3. 4.

3.4.1.1

6
i
=
=
9
1
1
9
9

8.
8.
8.
8.
8.
8.
8.
8.

4.8.4.14.2
8.

4.8.4.6
4.8.4.3
4.8.4.8
4.8.4.9
4.8.4.10
4.8.4.7
4.8.4.11
4.8.4.12
4.8.4.13
4.8.6.3
4.8.4.14.1
4.8.4.15
4.8.4.16
4.8.4.17
4.8.4.18
4.8.4.20
4.8.4.19
4.8.4.19
4.8.4.19
4.8.4.19
4.8.10

4,
4,
4,
4,
4,
4,
4,
4,
4,
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. 5.3
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. 5.5
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Requi renment/verification cross-reference matri x

METHOD OF VERI FI CATI ON

CLASSES OF VERI FI CATI ON

N A - NOT APPLI CABLE A - DESI GN VERI FI CATI ON
1 - ANALYSI S B - FIRST ARTICLE
2 - DEMONSTRATI ON C - ACCEPTANCE
3 - EXAM NATI ON
4 - TEST
SECTION 3 VERI FI CATI ON METHCD VERI FI CATI ON CLASS SECTION 4
REQUI REMENT N A 1 2 3 4 A B C VERI FI CATI ON
X X X X 4.8.1
3.5.7 X X X X 4.8.1
3.5.8 X X X 4.8.9
3.5.9 X X X 4.8.9
3.5.10 X X X 4.8.9
X X X X 4.8.1
3.5.10.1 X X 4.8.9
3.5.11 X X X 4.8.3
3.5.12 X X 4.8.9
3.5.13 X X X X 4.8.1
3.6 X
3.6.1 X
3.6.2 X
3.6.2.1 X X X 4.8.9,
4.8.6. 4
X X X 4.8.5
X X X 4.8.2
3.6.2.2 X X X 4.8.9,
4.8.6.4
X X X 4.8.5
X X X 4.8.2
3.6.2.3 X X X 4.8.9,
4.8.6. 4
X X X 4.8.5
X X X 4.8.2
3.6.2.4 X X X 4.8.9
3.6.2.5 X X X 4.8.9
3.6.2.6 X
3.6.2.6.1 X X X 4.8.9
3.6.2.6.2 X X X 4.8.9
3.6.3 X
3.6.3.1 X X X 4.8.9
3.6.3.2 X X X 4.8.9
3.6.3.3 X X X 4.8.9
3.6.4 X X X 4.8.9
3.6.5 X
3.6.5.1 X X X 4.8.9
3.6.5.2 X X X 4.8.9
X X X 4.8.5
3.6.5.3 X X X 4.8.9
X X X 4.8.5
3.6.6 X
3.6.6.1 X X 4.8.9
X X X 4.8.5
3.6.6.2 X X 4.8.
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Table XXI'l. Requirenent/verification cross-reference matrix
VETHOD OF VERI FI CATI ON CLASSES OF VERI FI CATION
N'A - NOT APPLI CABLE A - DESIGN VERI FI CATI ON
1 - ANALYSIS B - FIRST ARTICLE
2 - DEMONSTRATI ON C - ACCEPTANCE
3 - EXAM NATI ON
4 - TEST
SECTION 3 VERI FI CATI ON METHOD VERI FI CATI ON CLASS SECTI ON 4
REQUI REVENT N A 1 2 3 4 A B C VERI FI CATI ON
X X X 4.8.5

4.1 Verification nethods. Methods utilized to acconplish

verification include:

a.

Anal ysis. An elenent of verification that utilizes
established technical or mathematical nodels or sinulations,
al gorithns, charts, graphs, circuit diagrams, or other
scientific principles and procedures to provide evidence
that stated requirenents were net.

Denonstration. An elenent of verification which generally
denotes the actual operation, adjustnent, or re-
configuration of itens to provide evidence that the designed
functions were acconplished under specific scenarios. The
itens may be instrunmented and quantitative limts of

per f or mance nonitor ed.

Exam nation. An elenent of verification and inspection
consi sting of investigation, wthout the use of special

| abor at ory appliances or procedures, of itens to determ ne
conformance to those specified requirenents which can be

determ ned by such investigations. Exam nation is
general |y nondestructive and typically includes the use of
sight, hearing, snell, touch, and taste; sinple physical

mani pul ati on; nmechani cal and el ectrical gaugi ng and
measur enent; and other fornms of investigation.

Test. An elenent of verification and inspection that
general ly denotes the determ nation, by technical neans, of
the properties or elenents of itens, including functional
operation, and involves the application of established
scientific principles and procedures.

4.2 Verification classifications. The verification types

specified herein are classified as foll ows:

Design Verification (see 4.5)
First article (see 4.6)

Accept ance (see 4.7)
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4.3 Verification conditions. Unless otherw se specified,
test conditions shall be as specified in approved test plans and
pr ocedur es.

4.4 Failure and rejection criteria. The followng failure
and rejection criteria shall be used during verification unless
ot herwi se specified.

The termfailure includes: part or conponent deterioration or

br eakage; damage evi dent from equi pment inspection;
non-conformance to the requirenents specified for performance,
operational, or physical characteristics; and deviations beyond
the tol erances established in this specification, in the approved
test procedures, or in the equi pnent design.

The follow ng shall be classified as failures:
a. Adjustnent, replacenent, or repair of a part or assenbly.
b. The need to reprogramthe DRUH

c. Any Northing or Easting error within a static survey run
exceeding 2 neters/hour (see note bel ow).

d. Any altitude error within a static survey run exceeding 4
nmet er s/ hour (see note bel ow).

e. Any BIT failure indication(s).

f. Failure to conplete alignnment or necessity of restarting
al i gnnent .

NOTE: These val ues may vary depending on the contractor's test
equi pnent and DRUH nechani zation. Any variation nust be
approved by the Governnent.

Upon occurrence of a failure, or whenever it becones evident that
the DRUH w Il not neet a specified requirenent, verification
shal | be stopped.

4.5 Design verification

4.5.1 Design verification routine. Design verification
units shall be subjected to verification of all requirenments
identified in Table XXIl in accordance with the specified section
4 paragraph.

4.5.2 Sanple size. Unless otherw se specified, each
verification shall be perfornmed on one unit. Al units submtted
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for design verification shall undergo physical exam nation
operational denonstration, and operational |ow and high
tenperature testing. Three units shall undergo | ow and high
storage tenperature testing. Two units shall be used in
Reliability Denonstration. Units used for Maintainability
Denonstration shall be in accordance with 4.8.7.

4.5.3 Failures. Design verification nmust be conpl eted
without failure. The allowable failures to pass Reliability
Denonstration shall be in accordance with the approved procedure.

4.6 First article.

4.6.1 First article routine. As determ ned by the
Governnent, the first article sanple nay be subjected to any or
all of the exam nations, denonstrations and tests specified
herein and be inspected for conpliance wth any or al
requi renents of the applicabl e draw ngs.

Unl ess otherw se specified in the contract or purchase order or
stipulated by the Contracting Oficer, the first article sanple
shall be subjected to verification of all requirenents identified
in Table XXI'1 in accordance with the specified section 4
paragraph. Al units selected for first article Inspection shal
have passed accept ance.

4.6.2 Sanple size. Unless otherw se specified, one unit
shal | undergo each first article verification. Three units shal
undergo | ow and high tenperature testing. Al first article units
shal | undergo operational denonstration

4.6.3 Failures. [If any sanple unit fails to conply with any
applicable requirenent, the first article sanple shall be
rej ect ed.

4.7 Acceptance.
4.7.1 Acceptance routine. Units shall be subjected to

verification of all requirenents identified in Table XXIl in
accordance wth the specified section 4 paragraph.

4.7.1.1 Sanple size. Al units shall undergo each
accept ance i nspection.

4.7.2 Failures. A unit nust pass all acceptance
verifications to be accepted. Al failures shall be reported and
anal yzed.
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4.7.3 Alternative inspection provisions. Unless otherw se
specified, alternative acceptance procedures, nethods, or
equi pnent nmay be proposed to the Governnent by the contractor.

4.8 Met hods of verification.

4.8.1 Physical exam nation. The equi pnent shall be exam ned
for the follow ng defects:

a. Configuration record inconplete or inaccurate.
b. Assenblies, parts or conmponents m ssing or danmaged.

c. Materials that don’'t neet performance requirenents or are
damaged.

d. Protective devices m ssing or danmaged.

e. Systeminterfaces which don't neet specified interface
characteristics.

f. Treatnent and painting m ssing or damaged.
g. Assenbly inconplete or incorrect.
h. ldentification marking m ssing, inconplete or not |egible.

i. Parts, sub-assenblies and assenblies contam nated by foreign
subst ances.

The presence of one or nore defect(s) shall constitute a failure
of the exam nati on.

4.8.2 Acceptance quality tests. Acceptance Quality Tests
shal | simul ate normal operational conditions and verify BIT,
nodes of operating, updating of paranmeters, conmunication
interfaces, VM5 interface, discretes, power supply outputs,
correct operation with high and | ow i nput voltages,
turn-on/turn-off and functional characteristics by measurenent.
Failure to neet specified values for any nonitored paraneter, any
out of tolerance condition, or malfunction, shall constitute
failure of the test and rejection of the DRUH

Acceptance Quality Tests shall include azinmuth alignnment and
pitch and roll accuracy tests. The unit shall be rejected if the
azimuth error exceeds 1.0 ml| RMS or if the pitch error or rol
error exceeds 0.5 m| RVS. Data sanple size(s) shall be as
specified in the contract or order (see 6.2). No data shall be
excluded froma RMS cal cul ation
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Acceptance Quality Tests shall include position drift and survey
azi muth accuracy tests.

4.8.3 Human factors exam nation. The equi pnent shall be
exam ned for conpliance wth the requirenments of 3.5.11
Equi prrent mar ki ngs shall be viewed for legibility. The DRUH
shall be installed in a Paladin, or sinulated Paladin DRUH
installation, using the handles and arctic and NBC cl ot hi ng.
Inability to read equi prent markings, or lift, install or renove
the DRUH shall constitute failure of this test.

4.8.4 Environnental tests.

4.8.4.1 CGeneral. \Wiere a test calls for a sinmulated survey
m ssion, the DRUH shall be operated w thout GPS and VMS ai di ng
with four mnute sinulated travel periods between 30 second
ZUPTs.

The DRUH shall be operated for equal tine periods with the input
supply voltage at the nomnal level, the |owest specified [imt,
and the highest specified limt.

During a sinmulated survey m ssion the DRUH shall be tested for:
normal BI T, ALERT and STATUS indications; horizontal position and
altitude values within approved limts; and azinmuth wthin
approved limts.

Failure to neet the specified value of any paraneter shal
constitute failure of the test.

4.8.4.2 Pre and post testing. Prior to and after each test,
where the equipnent is tested in a static node (chanber and
mechani cal tests), a series of tests shall be perfornmed to verify
proper operation of the equipnent. The equi pnent shall be
i nspected for physical danmage, |oose hardware, degradation of
materials or any other defect after each test. Should the system
set up remain the same fromone major test to the next, the
post-test verification test may serve as the pre-test
verification test for the next major test.

4.8.4.3 Altitude. The DRUH shall be subjected to non-
operating and operating | ow pressure (altitude) tests. A
sinmul ated altitude of 40,000 feet shall be maintained for 1 hour
during the non-operating test. The operating test shall consi st
of a one hour sinulated survey mssion at a sinulated altitude of
10,000 feet. The rate of altitude change shall not exceed 10
nmet ers/ second. M L-STD- 810, Method 500. 2, procedures
(non-operating) and Il (operating) provide guidance for altitude
testing.
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4.8.4.4 High tenperature. The DRUH shall be subjected to
storage and operating high tenperature tests. The storage test
shall be conducted at a tenperature of +160°F for a m ni mum of
168 hours. The operating test shall be conducted using daily
tenperature cycles representing i nduced conditions in a hot
climate. Precise humdity control is not required. The
operating test duration shall be a m ninmumof 72 hours.
Sinmul ated survey m ssions shall be perfornmed whenever the chanber
tenperature is +140°F or lower. The sane sanple shall be used
for the storage and operating tests. The storage test shall be
performed first. ML-STD 810, Method 501.3, procedures | and |
provi de gui dance for high tenperature testing.

4.8.4.5 Low tenperature. The DRUH shall be subjected to
storage and operating | ow tenperature tests. The storage test
duration shall be a mninmumof 72 hours at a stabilized
tenperature of -60°F. The operating test shall include a 24-hour
non- operati onal cold soak at -60°F, followed by tenperature
stabilization at -50°F for a 6 hour simnulated DRUH survey
m ssion. The sane sanple shall be used for the storage and
operating tests. The storage test shall be performed first.
M L- STD- 810, Method 502.3, Procedures | and Il provide gui dance
for | ow tenperature testing.

4.8.4.6 Tenperature shock. The DRUH shall be subjected to a
| ow hi gh-| ow hi gh-1 ow hi gh-1 ow sequence of anbi ent tenperatures.
The | ow and high tenperatures shall be -60°F and +160°F,
respectively. The DRUH tenperature shall be stabilized at each
anbi ent tenperature prior to changing the anbient tenperature.
When changing to a new anbient tenperature, the anbient
tenperature shall be changed within 5 mnutes. M L-STD 810,

Met hod 503. 3 provi des guidance for tenperature shock testing.

4.8.4.7 Solar radiation. The DRUH shall be subjected to a
m ni mum of three, 24-hour, solar radiation and tenperature
cycles. The diurnal tenperature and solar radiation cycles shal
represent exposure in a hot-dry climate and shall be applied
si mul taneously. The DRUH shall be operated during a 6 hour
simul ated survey mssion at the peak tenperature for each of the
di urnal cycles. ML-STD 810, Method 505.3, Procedure | provides
gui dance for solar radiation testing.

4.8.4.8 Humdity. The DRUH shall be subjected to a m ni num
of 10, 24-hour, tenperature and hum dity cycles. The relative

hum dity shall be 95 percent 5 percent. The tenperature cycle
shal | be:
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TEMPERATURE ( °F) DURATI ON
START END (Hour s)
86 140 2
140 140 6
140 86 8
86 86 8

The DRUH shall be operated in sinulated survey m ssions

t hroughout the |l ast hour of the fifth and tenth cycles, while
mai nt ai ni ng current chanber conditions. M L-STD 810, Method
507.3, Procedure |1l provides guidance for humdity testing.

4.8.4.9 Snow. A snow test shall be perfornmed using a
suitabl e environnental chanber or climatic test area to show that
the DRUH operates in snow in accordance with 3.4.5. The DRUH
shall be operated in a sinulated survey m ssion during the |ast
hour of the test.

4.8.4.10 lcing. The DRUH shall be subjected to two cycles
of Icing/Freezing Rain testing. 1In cycle one, the DRUH shall be
exposed to rain spray until a mninmumof 6 nmof glaze ice has
accunul ated on all sides and the top surface. After the ice has
accunul ated, the anbient tenperature shall be adjusted to +21°F
and the DRUH operated in a simulated survey mssion for a m ni mum
of two hours. Cycle two shall be simlar except the mninmumice
accurul ation shall be 13 nm M L-STD 810, Method 521.1
Procedure | provides guidance for |cing/Freezing Rain testing.

4.8.4.11 Washdown. The DRUH shall be exposed to a water

streamfroma 1-inch dianmeter nozzle fed by a pressure of 50 5
pounds per square inch for a period of 30 mnutes. The stream
shall be directed onto each face, except the DRUH nounting
surface, of the DRUH from a distance of 3 feet, for equal
periods. At the start of the test the DRUH tenperature shall be
at | east 18°F higher than the water tenperature. Only the
specified mati ng connectors or cap (J3) are permtted to cover
connectors. Failure to operate as specified or evidence of
damage or | eakage shall constitute failure of the test.

4.8.4.12 Salt fog. The DRUH shall be subjected to a m nimum
of three cycles of exposure to salt fog using the conditions
specified in 3.4.9. A cycle shall consist of exposure to the
salt fog for 24 hours, followed by 24 hours of drying at room
tenperature. The DRUH shall be operated in a sinmulated survey
m ssion during the | ast hour of each of the drying out cycles.
M L- STD- 810, Method 509. 3 provides guidance for salt fog testing.

4.8.4.13 Fungus. The DRUH shall be exposed to fungi, of the
types specified in 3.4.10, for a mninmm of 90 days. Suitable
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controls shall be used to verify the fungi are viable throughout
the test. |If the DRUHis a sealed unit, it may renmain seal ed

t hroughout the test. M L-STD-810, Method 508. 4 provides gui dance
for fungus testing.

4.8.4.14 Shock.

4.8.4.14.1 Functional. The DRUH shall be subjected to a
m ni mum of three shock pulses in each direction in each of three
ort hogonal axes (m ni mum of 18 shock pul ses, total). The shock
pul se peak anplitude shall be 40 g wwth a duration of 6-9 nsec.
The DRUH shall be operating in Survey when the shock pul ses are
applied. The DRUH shall be operated in a sinulated survey
m ssion after the six shock pul ses have been applied to each
axis. ML-STD 810, Method 516.4 Procedure | provides gui dance on
functional shock testing.

4.8.4.14.2 Bench handling. The DRUH shall be subjected to a
series of drops sinmulating the inpacts that m ght be encountered
in servicing. The DRUH shall be pivoted around all edges and
dropped on all surfaces that could be inpacted during servicing.
M L- STD- 810, Method 516.4, Procedure VI provides gui dance on
bench handling testing.

4.8.4.15 Vibration. The DRUH shall be subjected to
vibration testing using the profiles and durations specified in
Appendi x E. During exposure periods the DRUH shall be operating
in Survey and ZUPTs shall not be performed. The procedure for
verification of the performance (accuracy) criteria shall be
detailed in the Governnent approved test procedures.
M L- STD- 810, Method 514.4, Category 8, Procedure | provides
gui dance on vi bration testing.

4.8.4.16 EM-EMC. The DRUH shall be tested for conpliance
with the requirenments of 3.4.13 in accordance with M L-STD 462.

4.8.4.17 Electrostatic discharge. The DRUH shall be
connected to an electrostatic generator through a 1000 pf
hi gh-vol tage cable. After being charged to a potenti al
di fference of 300,000 volts, the DRUH shall be discharged through
a 500 Ohmresistor. The DRUH shall be subjected to a total of 30
char ge/ di scharge cycl es using both positive and negative charging
polarities and at |least 3 different discharge points. The DRUH
shal | not be damaged and shall operate as specified in 3.4.14,
after exposure to the charge/di scharge cycl es.

4.8.4.18 Lightning. The DRUH shall be installed in a
I i ghtning discharge test facility and subjected to 10 |ightning
pul ses, approximating Figure 2, at a distance of 10 neters. The
DRUH shal|l be operating in Survey when subjected to half the
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strikes and inactive for the remai ni ng exposures. The DRUH shal
not be damaged and shall operate as specified in 3.4.15 after
exposure to the |ightning pul ses.

4.8.4.19 NBC survivability. The DRUH shall be anal yzed or
tested for conformance with the requirenents in 3.4.17. The
foll ow ng conditions apply:

a. Exterior surfaces are uniformly and separately contam nated
Wt h:

(1). Ten g/ nt of thickened droplets of soman (GD) having a
mass nedi an dianeter (MVD) of 2-5 mm

(2). Ten g/ nt of unthickened G Agent (VX).
(3). Ten g/ nt of unthickened nustard (HD)

(4). 10° spores/nt of biological agent 1-5 microneters in
si ze.

(5). Four g/nf of insoluble radioactive contam nants 37-200
mcrometers in size and 185 GBg/ nf ganmma activity.

b. Initial contamnation |levels on interior surfaces subject to
contam nation are a factor of 10 | ower than on exterior
surfaces in the absence of evidence to the contrary.

c. Decontam nation begins one hour after contam nation. The
decont am nati on process, excluding nonitoring, |lasts no
| onger than 75 m nutes.

d. Surface tenperature is 30°C and exterior wnd speed no
greater than 1 m sec.

Testing shall be conducted at facilities approved by the
Governnment using accept/reject criteria as specified in the
contract or order (see 6.2).

4.8.4.20 Expl osive atnosphere. The DRUH shall be operated
in an explosive fuel vapor and air atnosphere at a sinulated test
altitude of 10,000 feet and a tenperature of +140°F. Ignition or
expl osion of the fuel vapor and air m xture shall constitute
failure of the test. ML-STD 810, Method 511.3, Procedure
provi des gui dance for expl osive atnosphere testing.

4.8.5 Operational denonstration. The DRUH, installed in a
wheel ed vehicle, shall be tested for two m ssions over a
Gover nment approved test course. The time to traverse the test
course shall be approximately 6 hours. In addition to the
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initialization point, the test course shall have at |east 12
survey control points, spaced approximately equally in time, for
measur enent of DRUH survey paraneters. Static align shall be
used for both mssions. GPS aiding shall not be used. VM
aiding shall be used for one m ssion.

The foll owm ng paraneters shall be neasured:
a. Alignnment tinme.
b. Tinme and duration of each zero-velocity stop.
Hori zontal position, altitude, pointing device attitude

(azimuth, pitch, roll) and distance traveled at the
initialization point and each survey control point.

(@]

d. DRUH BIT failure indications.

Usi ng the above data: the intervals between required ZUPTS shal
be conmputed; and the position, altitude, and pointing device
attitude (azimuth, pitch, and roll) error characteristics shal
be cal cul at ed.

A DRUHBIT failure indication or failure to neet: Align tinme
requirenments of 3.6.3.1; ZUPT interval requirenents of 3.3.7.1
and 3.3.7.4.1; ZUPT duration requirenents of 3.3.7.4; or accuracy
requirenents of 3.6.2.1, 3.6.2.2 or 3.6.2.3 shall constitute
failure of the test.

4.8.6 Reliability denonstration.

4.8.6.1 General. The DRUH shall be tested as specified
herein. Accept and reject criteria shall be as specified in the
contract or order (see 6.2). The upper and | ower test MIBF shal
be 4000 and 2000 hours respectively. The consuner’s risk of
accepting equi pnent with an actual MIBF bel ow 2000 hours shal
not exceed 0.3. The contractor shall report, analyze and
determ ne corrective action for all failures that occur during
the reliability denonstration. The contractor shall treat al
failures as chargeable. The Governnent will score all failures.
M L- HDBK- 781 provi des gui dance on reliability testing.

4.8.6.2 Test conditions and procedures. The reliability
denonstration shall consist of chanber test and functional survey
test cycles. One functional test cycle shall be performed for
each six chanber cycles. The follow ng performance paraneters
shal | be measured and evaluated to determne if the DRUH is
functioning properly:

a. Horizontal Position.
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b. Altitude.
c. Pointing Device Attitudes.
d. Alignnment Tine.

4.8.6.3 Chanber test. The chanber test cycle shall be in
accordance wwth Figure 4. The DRUH shall be operated, w thout
GPS or VMS aiding, with four mnute sinulated travel periods
bet ween ZUPTs. The procedure for verification of the performance
(accuracy) criteria shall be detailed in the Governnent approved
test procedure.

a. Power voltage. The input power voltage shall be varied and
the DRUH turned on and off in accordance with Figure 4.
When turn-on is required wth the power voltage at 16.4 VDC,
t he power voltage may be adjusted above the m ni mum turn-on
vol tage, and then reduced to 16.4 VDC when the DRUH turns
on.

b. @nfire shock. The DRUH shall be exposed to sinul ated
gunfire shocks in accordance with Figure 4. The shock
spectra shall be in accordance with Appendix E. An equal
nunber of sinmul ated shocks shall be applied in each axis.
Shock spectrumtol erances shall be in accordance with
Appendi x E. The DRUH shall be operating in Survey when the
shock pul ses are applied. ZUPTs are permtted between shock
pul ses. Verify that BIT and STATUS i ndi cati ons are norna
after application of the pulses. Verify that position and
altitude readings are stable and that azimuth drift is
accept abl e.

A separate gunfire shock test may be conducted instead of
appl yi ng the shocks during the chanber cycle. |If a separate
test is performed, the DRUH shall be subjected to 32 shock
pul ses in each axis, at the start of the reliability test.
After conpleting the gunfire shock test, the normal sequence
of functional survey tests and chanber cycles shall be
initiated. The gunfire shock test shall be repeated each
time 24 chanber cycl es have been conpl et ed.

c. Tenperature. Tenperature shall be cycled in accordance with
Figure 4.

d. Vibration. The DRUH shall be subjected to the reliability
vibration profiles contained in Appendix E, for 15 m nutes
periods, at the intervals indicated in Figure 4. The DRUH
shal |l be vibrated for equal anpbunts of tine in the vertica
and | ongitudi nal axes. |In each axis, the DRUH shall be
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vi brated for 50 percent of the tine using the CUCV profile
and 10 percent of the tinme using each of the five MLO9A6
profiles.
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Figure 4. Chanber test cycle.

4.8.6.4 Functional survey test. Functional survey test
condi tions and procedures shall include:

a. The DRUH shall be operated in a ground vehicle over a
Gover nnent approved test course.

b. One functional survey test wll be run in an eight-hour
peri od.
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c. Static Align shall be performed at the starting point. Host
initiated restart or realign is not permtted.

d. The DRUH shall be operated with VM5 aiding available for al
functional survey tests. GPS aiding shall be avail able for
hal f the functional survey tests.

e. The vehicle shall stop no nore than once every hour for a
request ed ZUPT.

f. The distance travel ed per survey test shall be approxi mately
63 mles (100 km.

g. The test course shall have at |east 11 known survey points,
including starting point, approximately equally spaced.
Test data shall be taken at each survey point.

h. The test data shall neet the accuracy requirenents of
3.6.2.1 - 3.6.2.3.

4.8.6.4.1 Statistical performance criteria. The follow ng
sets of data shall neet the statistical criteria established for
survey paraneters (3.6.2):

a. Al accumul ated data, excluding initialization point
positi on dat a.

b. At |east 98 percent of the individual m ssions containing 10
or nore survey control points. All data obtained in an
i ndi vidual m ssion shall be used to conpute that m ssion's
statistics. (Initialization point position data excluded.)

c. Al the individual survey control points at which 20 or nore
measurenents were nmade using essentially the sanme m ssion
trajectory. Only errors exceeding the maxi num (99 percent)
individual error limts may be excluded fromthese
calculations. (Initialization point azimuth data shall be
i ncl uded.)

Statistical conputations shall be as defined in 6. 3. 4.
4.8.6.5 Failure definition. The termfailure is defined as

any mal function which causes or may cause the systemto be
i noperabl e or to:

a. Fail to commence operation, cessation of operation or
degradati on of performance bel ow desi gnated | evels.

b. Damage to the systemif operation is continued.
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c. Results in personnel or equipnent safety hazards.

A pattern failure is defined as two or nore occurrences of the
sane failure

Mal functions that require corrective action will be charged as a
failure against the DRUH The followi ng are counted as equi pnent
failures:

a. A malfunction detected or corrected during the correction of
another failure, provided the failures are totally
unr el at ed.

b. Actual or incipient malfunctions detected during technical
i nspection at term nation of test.

c. Failure to neet any accuracy requirenent.
d. Spurious BIT failure indications.

The followi ng nal functions are not considered to be equi pment
failures:

a. Ml functions caused by inproper operational procedures.

b. Ml functions caused by abuse, unspecified operating
condi tions, or accidents.

c. Malfunctions resulting fromfailure of the vehicle or other
associ ated equi pnent unless it is determned that the DRUH
contributed to the mal function.

4.8.6.6 Action taken in event of an equi pnent failure.
Testing shall be stopped when a failure occurs, or whenever it
becones evident that the DRUH will not neet a specified
requi renment or will not pass a test. Occurrence of a pattern
failure or design or software induced failure shall be a reject
condi tion.

4.8.7 Maintainability denonstration. Maintenance operations
required during the Reliability Denonstration specified in 4.8.6
shal | be acconplished to determ ne conformance to 3.5.2. 1In the
event that the mai ntenance operations performed are insufficient
to quantitatively assess the corrective nmai ntenance specified in
3.5.2, the Governnment may perform or sinulate additional
mai nt enance tasks as required to conplete the assessnent.

Failure to maintain the DRUH as specified in 3.5.2 shal
constitute failure of this test.
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4.8.8 Performance denonstration. The Governnment may test
the DRUH for conpliance to any of the criteria specified in 3.6,
i ncludi ng accuracy at high latitudes and for all align type and
ai di ng conbi nations, and tolerance to gun firing shock. Actual
or sinmulated installation conditions, environnents, and
operational scenarios nay be used. Failure of the DRUH to perform
as specified shall constitute failure of the test.

4.8.9 Design validation. The requirenments specified in 3

shall be verified as identified in Table XXl 1I. Char acteristics
to be verified shall include, but not be limted to, the
fol |l ow ng:

a. Static align accuracy (3.6.2.3) and tine (3.6.2, 3.6.3.1)
shall be denonstrated at the latitude of the test facility,
over the specified operating tenperatures (3.4.1.1), with
the DRUH oriented at each of the cardinal headings. The
DRUH shall be turned off for 1 hour between alignnments for
tests performed at -50°F. Static align accuracy (3.6.2.3)
and tinme (3.6.2, 3.6.3.1) shall be verified by analysis or
denonstration at high latitudes in both hem spheres.

b. Dynamic align accuracy (3.6.2.3) and tinme (3.6.3.3) shall be
tested over the allowable ranges of GPS availability and
host dynam cs (3.6.5.3).

c. Aiding selection characteristics (3.3.7.1) shall be
denonstrated for all conbinations of allowable aids (3.3.7).

d. ZUPT characteristics, acceptance and duration (3.3.7.4,
3.3.7.4.1) shall be denonstrated over the allowable range of
base notion (3.6.5.2).

e. Insensitivity to odoneter calibration and alignnent of DRUH
case to direction of travel (3.6.6.1 i.) shall be
denonstrated over the range of vehicle and terrain
condi ti ons.

f. Operation and power consunption over the input power voltage
range, with ripple, surges and spikes, (3.3.13.3) shall be
denonstr at ed.

g. Protection fromloss of power, surges, spikes, over-
vol tages, starting disturbances, polarity reversal, and
over-current (3.3.13.3, 3.3.13.3.2) shall be verified by
denonstration or anal ysis.

h. Power control characteristics (3.3.13.3.1) shall be
denonstr at ed.
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Regul at ed out put power voltage, current, ripple and
capacitor charging characteristics (3.3.13.3.3) shall be
denonstr at ed.

Unr egul at ed out put power vol tage, current and sw tching
characteristics (3.3.13.3.4) shall be denonstrat ed.

RS-422 (3.3.13.4.1) and ML-STD 1553 (3.3.13.7) signa
circuit characteristics shall be verified by anal ysis or
denonstration

Host RS-422 (3.3.13.4.3) and M L-STD 1553 Data Bus
(3.3.13.7), command acceptance and response nessage fornmat,
timng and data el enent characteristics shall be verified by
anal ysis or denonstration.

GPS receiver control, status reporting, warning nessage, and
RS-422 data command and nessage format, tim ng and data

el ement characteristics (3.3.10 - 3.3.10.5, 3.3.13.4.4,
3.3.13.4.4.1) shall be verified by anal ysis or

denonstration

Travel Lock Discrete operation (3.3.13.4.5) shall be
denonstr at ed.

VMS interface control, data acceptance and BI T
characteristics (3.3.13.4.6) shall be verified by analysis
or denonstration.

Travel |ock deternination, shot detect and rel ated STATUS
DATA and ALERT DATA indications (3.3.11 - 3.3.12) shall be
denonstrat ed.

Posi ti on update acceptance and rejection characteristics
(3.3.7.5 - 3.3.7.5.9) shall be denonstrated over the range
of acceptabl e and unaccept abl e i nput dat a.

Configuration tailoring for fixed and host progranmabl e
configurations (3.3.1) shall be denonstrated over the
al | owabl e ranges of configuration codes and data el enents.

Angul ar rate accuracy (3.6.2.5) shall be verified by
denonstration or analysis, over the allowabl e ranges of
angul ar rates, in each axis.

I nsensitivity to off-level alignment conditions (3.6.5.1)
shall be verified by denonstration or analysis over the
range of allowable orientations.
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u. Qperation when pitched 90 degrees (3.6.6.2 b.) shall be
denonstr at ed.

v. Interchangeability of DRUHs in host systens w thout hardware
changes, calibration procedures, driving constraints and
unschedul ed ZUPTs (3.5.9) shall be denonstrated.

I nterchangeability of parts, subassenblies and assenblies
shall be verified by anal ysis.

w. Data entry checking and accept/reject responses(3.3.4.5)
shal | be denonstrat ed.

X. Built-1n-Test accuracy, characteristics, indications and
reporting (3.3.9 - 3.3.9.4.3.3) shall be verified by
denonstration or anal ysis.

y. Personnel safety (3.5.10) shall be verified by exam nation
or analysis for installation, operation, maintenance and
repair.

z. Useful life (3.5.12) shall be verified by anal ysis of
conponent expected lifetinmes and degradation resulting from
operational and storage conditions.

aa. Transport accuracy (3.6.2.4) shall be verified by
denonstration or analysis for marine and air transport
conditions, with and w thout GPS ai di ng.

Failure to neet any specified requirenment shall constitute
failure of the test.

4.8.10 Nucl ear survivability validation

4.8.10.1 Tests and anal yses. Tests and anal yses shall be
performed on the equipnent in its intended operating
configuration to assure the system nuclear survivability as
specified in 3.4.18.

Sinmulation tests that do not reproduce all the required
paraneters of any stated environnment nust be extended through
analysis to indicate the significance of that test and its
relation to the threat environnent.

4.8.10.2 El ectromagnetic pulse (EMP). The equipnent inits
i nt ended depl oynment configuration(s) and operational nodes, which
are worst case for the nuclear EMP environnments, shall be exposed
at the threat |evels specified in "Nuclear Survivability Criteria
for the Modul ar Azinmuth Position System (MAPS), equi pnent
survivability category: man in truck or signal shelter, equipnent
exposed”.
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4.8.10.3 Initial nuclear radiation. G ound-based systens
and equi pnent shall be tested within the irradiation volunme of an
appropri ate radi at ed-wave, ground-effect EMP sinul ator.
Pl acenment of the system equi pnent within the sinmulator test
vol une shall ensure worst-case EMP coupling. Current injection
tests are necessary to verify the functionality of and hardness
margi n afforded by the protection devices enpl oyed at the
equi pnment signal and power interfaces.

The equi prent shall be exposed at threat |evel in the above
orientations and in each operating node of the equipnent. The
equi pnrent shall neet the operational requirenments of Section 3,
upon conpletion of threat level tests. \Were approved by the
Governnent, test data to satisfy the EMP requirenents may be
obt ai ned by extrapol ati on of diagnostic test levels to threat

| evel and current injection pulsing at the cal cul ated | evel.

4.8.10.4 Initial nuclear radiation. For the purpose of
design, but not validation testing, optical conponents,
el ectronic piece-parts, and circuits for which nuclear test data
are avail able, or for which an acceptable | evel of confidence has
been established through nat hemati cal anal ysis need not be
subjected to further nuclear design testing. Acceptance of these
optical conponents, electronic piece-parts, circuits and
mat hemati cal analysis wll be determ ned by the procuring agency
fromdata or anal yses supplied to the Governnent by the
contractor. Nuclear survivability at the specified tenperature
extrenes will be denonstrated by appropriate analysis and tests
or, where acceptable, by analysis alone. The assenbl ed equi pnent
shal|l be tested for hardness to exposure to neutron fl uence,
total dose, and peak ganma dose rate.

4.8.10.4.1 Neutron fluence. The equipnent shall be exposed
in such a manner that all optical conponents, electronic
pi ece-parts and circuits receive the Neutron Fluence specified in
paragraph 3.4.18. The equi pnent shall be energized, if
appropriate to exam ne worst case response. The equi pnent shal
performas specified in 3.

4.8.10.4.2 Total dose. The equipnment shall be exposed in
such a manner that all optical conponents, electronic
pi ece-parts, and circuits receive the Total Dose specified in
paragraph 3.4.18. The equi pnent shall be energi zed during
exposure and shall then performas specified in 3. Except for
fi ber optics and n-channel netal -oxide sem conductors (NMOS)
verification of device hardness agai nst permanent damage from
gamma ray dose may be achieved by the gamma out put that normally
acconpani es the Neutron Fluence. Gamma dose hardness of fi ber
optics and NMOS devices nust be verified by Cobalt-60 irradiation
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in which the Total Dose specified is delivered in a steady-state
exposure on the order of 20 seconds duration.

4.8.10.4.3 Peak gamma dose rate. The equi pnent shall be
exposed in such a manner that all optical conponents, electronic
pi ece-parts, and circuits receive the Peak Gamma Dose specifi ed.
The equi prment shall be energized during exposure and shall then
performas specified in 3.

4.8.10.5 Thermal radiation. The equipnment in its intended
depl oynent configuration(s), which are worst case(s) for the
nucl ear thermal and air-blast environnents, shall be subjected to
thermal radiation tests at appropriate thermal radiation |evels
over the entire exposed surface(s) of the equipnent. In
i nstances where only thermal radiation facilities that can be
used provide these specified |evels over only relatively snal
areas of the equipnent’s surfaces, individual exposures will be
required for each of the candi date surface and outboard itens to
ensure the thermal radiation survivability of the equipnment. 1In
such instances, thermal radiation tests of selected materi al
sanples (of the surfaces and itens) may be appropriate.
Following the thermal radiation tests, the equi pnent shall then
nmeet the performance requirenents stipulated in 3.

4.8.10.6 Nuclear air blast. The equipnment in its intended
depl oynent configuration(s) which are worst case(s) for nuclear
thermal and air-blast environnents, shall be subjected to
air-blast tests at the appropriate air-blast sinulation
facilities that provide the specified air-blast |levels. The
equi pnent air-blast sensitivity(ies) as determ ned through
appropriate anal yses, drive the selection of the sinulation
environnents to be used. The selected air-blast sinmulator(s)
must be capabl e of providing the specified air-blast threat
envi ronnent characteristic(s) needed to denonstrate equi pnent
conpliance in neeting air-blast requirenents. For equi pnent that
is housed within an encl osure, the equi pnent nust survive the
i nduced shocks and accel erations that are transmtted through the
encl osure when the enclosure is subjected to the specified
nucl ear air-blast environnents. In both instances, for equipnent
exposed directly to the air-blast environnent and for equi pnent
protected within an enclosure, the equi pnent shall neet the
operational requirenents of 3 following the air-blast test.

Tests or analysis shall be perfornmed to account for synergistic
effects of thermal radiation received before the Nucl ear
Air-Bl ast.

4.8.11 Y2K Conpl i ance. Denonstration or analysis shal
verify proper rollover fromthe twentieth to twenty-first
centuries. CQutput of incorrect date/time or failure of the DRUH
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to operate in accordance with 3.6 shall constitute failure of
this verification.

5. PACKAG NG

5.1 Packagi ng requirenents. For acquisition purposes, the
packagi ng requirenents shall be as specified in the contract or
order (see 6.2). Wen actual packaging of nateriel is to be
performed by DoD personnel, those personnel need to contact the
responsi bl e packagi ng activity to ascertain requisite packagi ng
requi renents. Packaging requirenents are maintained by the
I nventory Control Point's packaging activity within the Mlitary
Depart ment or Defense Agency, or within the Mlitary Departnent's
System Command. Packaging data retrieval is available fromthe
managi ng Mlitary Department's or Defense Agency's automated
packaging files, CD-ROM products, or by contacting the
responsi bl e packagi ng activity.
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6. NOTES

(This section contains information of a general or
expl anatory nature which may be hel pful, but is not
mandat ory.)

6.1 Intended use. The DRUH is a positioning and orienting
sub-system for use on weapon and target systens. Electronic
odoneter (VMS) signals and GPS position and tinme data may
optionally aid it. The DRUH may be used in a variety of host
system configurations. Figure 5 shows the DRUH integrated with a
host conputer, VM5 and GPS receiver. Figure 6 shows a
configuration using a Control and Display Unit (CDU) operator
interface and no VM5 or GPS ai di ng.

The DRUH covered by this specificationis mlitary unique. It is
mounted to the gun trunnion of the MLO9A6 Sel f-Propelled How tzer
and nust operate through the extrene |evels of gunfire shock. It

al so nust operate after exposure to the nuclear, biological and
chem cal warfare environnents and subsequent decontam nation
Comrercial inertial navigation systens are not designed to

wi t hstand such extrene environnmental conditions and woul d
experience catastrophic failure. The DRUH is used by nultiple
host systens and has extensive electronic data interchange
requi renents. There is no commercial specification or standard
covering the command and nessage formats.

6.2 Acquisition requirenents. Acquisition docunents nust
specify the follow ng

a. Title, nunber and date of this specification.

b. Issue of DODISS to be cited in the solicitation, and if
required, the specific issue of individual docunents
referenced (see 2.2.1 and 2. 3).

c. Requirenents for design verification

d. Requirenents for subm ssion of first article sanples.

e. Applicable National Stock Nunmber (NSN)

f. Packaging requirenents, (see 5.1).

g. Serialization requirenments, if applicable.

h. Certificate of conformance for each |ot or shipnent of
pr oduct .
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Alternate software package functionality requirenents (see

3.3.2).

Year 2000 (Y2K) conpliance certification requirenents (see

3.3.15).

GPS

GPS Receiver Antenna

[ |

* CDU External
Control Power: 24VDC
and 1
Display || 1 ]J2 [ ——1 External
Unit Power: 24VDC
(CDUV)
g Auxiliary
Data Dynamic Reference
Bus RS-422 Unit Hybrid (DRUH)
(DRUH/CDU)
J3
] (1553 Data
J1 B/s Capability)
|
J2
| I
J1
I Power: 24VDC
Vehicle Main Data
Motion “C— Bus RS-422
Sensor (DRUH/PSCD)
(VXS)
* Prime System Control
and Display (PSCD)
—II: J1
Odometer Cable
Input L
External
Power: 24VDC
External CDU
orPscD [ F———— |

Data Link

* CDU Power may be provided via DRUH J1 connector.

Figure 5. Integrated systemw th VM5 and GPS ai di ng.
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Dynamic
Reference
Unit Hybrid (DRUH)

] Power: 24VDC

Main Data Bus

RE-A22 External
Control — {DRUH/CDU) CDU bata
‘and J1 ] ]I [dink
Digplay — RS-422
Unit
(Cpu}

Figure 6. Stand al one systemw th no VM5 or GPS ai di ng.

6.3 Definitions.

6.3.1 Oientation reference franes. DRUH orientation is
defined by the relationship of the DRUH case coordinate frame to
an earth referenced coordinate frane. An internedi ate DRUH
coordinate frame rel ates the case coordinate frane to the DRUH
nmounting orientation. Suitable DRUH coordi nate frame codes and
boresi ght angl es should be selected for each installation to
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insure proper definition of orientation paraneters during
poi nti ng devi ce depl oynent (DRUH rotation).

6.3.1.1 DRUH case coordinate frane. The DRUH case reference
frame (Figure 7) is a set of right hand orthogonal axes, X¢ Yg,
Zc. The origin and axes are related to the case nmechani cal
datunms, shown in Appendix F, as follows. The origin is |ocated
where the center axis of alignnment hole R (DATUM axis V)
intersects the precision nounting surface, DATUM plane G U. The

|l ongi tudi nal axis, Xc is along the intersection of DATUM pl ane
G U and Section A-A, which passes through the centers of
alignment holes R and D. The transverse axis, Yg coincides with
DATUM axis V. The vertical axis, Zc is along the intersection of

DATUM pl ane G- U and DATUM pl ane Z, which passes through the
center of the nounting hol es.

Figure 7. DRUH case coordi nate frane.

6.3.1.2 DRUH coordinate frane. The DRUH coordinate frame is
an internedi ate set of right hand orthogonal axes, Xp, Yp Zp as
shown in Figure 8a. The case coordinate frane is related to the
DRUH coordinate frame by a unit rotation matrix [R]. Elenments of
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the rotation matrix, R;, may have the values -1, 0, 1. Exanples
are shown in Figure 8b and Figure 8c. The rel ationship between
the case and DRUH coordinate franes is specified by coordinate
frame codes (see Appendix C.) There are separate coordinate
frame codes for Orientations 1 and 2.

6.3.1.3 Pointing device reference frame. The Pointing
Device reference frane is a body referenced set of right hand

ort hogonal axes, Xp, Yp, Zp. The axes are related to the

Poi nting Device as follows. The longitudinal axis, Xp is along
the direction of pointing and is positive in the direction of

poi nting. The transverse axis, Yp coincides with the Pointing
Device cross axis. The vertical axis, Zp, is orthogonal to Xp

and Yp and is positive downward when Xpand Yp are level. The
Poi nting Device reference frane and DRUH coordi nate frane are
rel ated by the Pointing Device Boresight Angles (see Appendix C)

6.3.1.4 Vehicle reference franme. The Vehicle reference
frame is a body referenced set of right hand orthogonal axes,

Xv, Yv, Zv. The axes are related to the vehicle chassis as
follows. The longitudinal axis, Xy, is along the direction of
forward nmotion and is positive forward. The transverse axis, Yy,
coincides with the Vehicle cross axis. The vertical axis, Zy, is

orthogonal to Xyand Yy and is positive downward when Xyand Yy
are level. The Vehicle reference frane and DRUH coordi nate franme
are related by the Vehicle Boresight Angles (see Appendix C.)

6.3.1.5 Earth reference coordinate frane. The earth
reference coordinate frame is an orthogonal coordinate set Xg,

Yg, Ze. Xg points north, Yg east, and Zg downward al ong the | ocal
vertical.

6.3.2 Oientation paraneters. The DRUH orientation
paraneters are defined in ternms of rotations between the earth
reference, internediate, and DRUH coordi nate frames, as shown in
Figure 9, and boresight angles (see Appendix C) relating the
vehi cl e and pointing device reference frames to the DRUH
coordi nate frane.

6.3.2.1 Pointing device cant. Pointing Device Cant is the
vertical angle between the pointing device transverse axis,
i mredi ately cl ockwi se fromthe direction of pointing, and the
projection of that transverse axis onto the horizontal plane.
Poi nting Device Cant is positive when the transverse axis lies
bel ow t he horizontal plane and negative when above.
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Fi gure 8.

DRUH coordi nate frane.
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Figure 9. Oientation paraneters.

6.3.2.2 Pointing device geodetic azinuth. Pointing Device
Geodetic Azimuth is the horizontal angle between geodetic (true)
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north and the vertical projection of the pointing device

| ongi tudinal axis, in the direction of pointing, onto the

hori zontal plane. Pointing Device Geodetic Azinmuth is nmeasured
cl ockwi se from geodetic north and is always positive.

6.3.2.3 Pointing device grid azimuth. Pointing Device Gid
Azimuth is the horizontal angle between grid north (see Appendi x
G and the vertical projection of the pointing device
| ongitudinal axis, in the direction of pointing, onto the
hori zontal plane. Pointing Device Gid Azimuth is neasured
cl ockwise fromgrid north and is al ways positive.

6.3.2.4 Pointing device pitch. Pointing Device Pitch is the
vertical angle between the projection of the pointing device
| ongi tudi nal axis onto the horizontal plane and the axis.
Pointing Device Pitch is positive when the axis, in the direction
of pointing, |lies above the horizontal plane and negative when
bel ow.

6.3.2.5 Pointing device roll. Pointing Device Roll is the
angl e between the horizontal plane and the pointing device
transverse axis imediately clockwi se fromthe direction of
poi nting neasured in a plane normal to the pointing device
l ongi tudi nal axis. Pointing Device Roll is positive when the
transverse axis lies below the horizontal plane and negative when
above.

6.3.2.6 Travel |ock pointing device geodetic or grid azinmuth
reference. Wien the DRUH is in travel lock, Travel Lock Geodetic
or Gid Azimuth Reference equals the present Pointing Device
Geodetic or Gid Azimuth. Wen the DRUH is out of travel | ock,
Travel Lock CGeodetic or Gid Azinuth Reference equal s the val ue
of Pointing Device Geodetic or Gid Azimuth when last in travel
| ock.

6.3.2.7 Travel | ock pointing device pitch reference. Wen
the DRUH is in travel |ock, Travel Lock Pitch Reference equals
the present Pointing Device Pitch. Wen the DRUH is out of
travel |ock, Travel Lock Pitch Reference equals the val ue of
Poi nting Device Pitch when the pointing device was |last in travel
| ock.

6.3.2.8 Vehicle cant. When the DRUH is in travel | ock,
Vehicle Cant i1s the vertical angle between the vehicle cross axis
i mredi ately cl ockwi se fromthe direction of travel and the
projection of that cross axis onto the horizontal plane. Vehicle
Cant is positive when the cross axis |ies below the horizontal
pl ane and negative when above. When the DRUH is out of travel
| ock, Vehicle Cant equals the value of Vehicle Cant when last in
travel | ock
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6.3.2.9 Vehicle geodetic or grid azimuth. Wen the DRUH is
in travel lock, Vehicle Geodetic or Gid Azinmuth is the geodetic
or grid azimuth of the vehicle longitudinal axis in the direction
of travel and is the horizontal angle between geodetic or grid
north (see Appendix G and the vertical projection of the
| ongi tudi nal axis onto the horizontal plane. Vehicle CGeodetic or
Gid Azimuth is nmeasured cl ockwi se fromgeodetic or grid north
and is always positive. Wen the DRUH is out of travel | ock,
Vehi cl e Geodetic or Gid Azimuth equals the value of Vehicle
CGeodetic or Gid Azimuth when last in travel |ock.

6.3.2.10 Vehicle pitch. Wen the DRUH is in travel | ock,
Vehicle Pitch is the vertical angle between the projection of the
| ongi tudi nal axis of the vehicle onto the horizontal plane and
the axis. Vehicle Pitch is positive when the axis in the
direction of travel |ies above the horizontal plane and negative
when bel ow. Wen the DRUH is out of travel |ock, Vehicle Pitch
equal s the value of Vehicle Pitch when last in travel |ock

6.3.2.11 Vehicle roll. Wwen the DRUHis in travel |ock,

Vehicle Roll is the angle between the horizontal plane and the
vehicle cross axis, imediately cl ockwi se fromthe direction of
travel, neasured in a plane normal to the vehicle |ongitudinal
axis. Vehicle Roll is positive when the cross axis |lies bel ow
t he horizontal plane and negative when above. Wen the DRUH is
out of travel |ock, Vehicle Roll equals the value of Vehicle Rol
when last in travel |ock.

6.3.3 Angul ar rate paraneters. Pointing Device angular rate
paraneters are defined in terns of angul ar velocities around the
Poi nting Device reference frame axes. Pointing Device angul ar
rates are body referenced, not earth referenced.

6.3.3.1 Pointing device azinuth rate. Pointing Device
Azimuth Rate is the angul ar rate about the pointing device

vertical axis, Zp. Pointing Device Azinmuth Rate is positive when

the pointing device reference frame is rotated about Zpin a
positive direction, as defined by the right hand rule.

6.3.3.2 Pointing device pitch rate. Pointing Device Pitch
Rate is the angular rate about the pointing device transverse

axis, Zp. Pointing Device Pitch Rate is positive when the

poi nting device reference frane is rotated about Yp in a positive
direction, as defined by the right hand rule.

6.3.3.3 Pointing device roll rate. Pointing Device Rol
Rate is the angular rate about the pointing device |ongitudinal

axis, Xp. Pointing Device Roll Rate is positive when the

85

Source: https://assist.dla.mil -- Downloaded: 2026-06-02T21:01Z
Check the source to verify that this is the current version before use.



M L- PRF- 71185

poi nting device reference frane is rotated about Xp in a
positive direction, as defined by the right hand rule.

6.3.4 Error Paraneters.

6.3.4.1 Grcular error probable (CEP). CEP is the radius of
acircle, centered about true, such that any neasured position,
selected fromthe total sanple popul ation, has a 50 percent
probability of lying inside the circle.

CEP = 1.1774 x RVBy + RM5¢
2

Wer e: RMSy and RV are the RMS errors in Northing and
Easting, respectively

6.3.4.2 Radial error. Radial error is the linear difference
in horizontal position between the nmeasured reference val ues for
a single position neasurenent.

Radial Error = [(m - M)2 + (my - M)? Y2

Wer e: me and my are the measured Easting and Nort hing,
respectively

M: and M, are the reference Easting and Nort hing,
respectively

6.3.4.3 RMS error. RMS error is the square root of the nean

of the sumof the squared errors, relative to the reference
val ue(s), for all nmeasurenents in the sanple popul ation.

RMS: =

Wher e:
Nis the total nunber of neasurenents in the sanple.

Xi is the error in the i'"th neasurenent with respect to the
reference val ue.

X
X

m - M for linear or angular errors.

for percent of distance traveled errors.

I
[ —
o
s
X
3
<
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X = (m - M) - (m- M) for drift errors.
T - To

m is the i'th neasurenent in the sanple. (my is the
initial nmeasurenent)

M is the reference val ue associated with the i'th
nmeasur enent .

S - S is the odonmeter distance travel ed since the | ast
posi ti on update.

T, - Tois the travel tinme since the |ast alignnent.
6.3.4.4 Probable error (PE). PE is the equally likely

devi ation (50 percent probability) of a set of |inear
measur enents about the true (reference) val ue.

PE = 0.6745 X RM5

6.3.4.5 Standard devi ati on about the nean. The Standard

Devi ati on about the Mean (s) is the neasurenent of the dispersion
of the neasurenents in a sanple about the arithnetic nean.

N -
a (mi-m)z
i=1

N-1

S =
Wher e:
Nis the total nunber of neasurenents in the sanple.

m is the i'th neasurenent in the sanple.

mis the arithmetic nean of the sanple

J
a m
rT]: i=1
N
6.3.5 Travel lock. |If the host has a pointing device, such

as a gun tube, radar antenna, or sensor pod, the DRUHis normally
nmounted to the pointing device. Wen the pointing device is
stowed for travel by physically clanping it to the vehicle
chassis, it is said to be "in travel lock". Wen the pointing
device is unclanped and el evated/rotated, it is said to be "out
of travel |ock".
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6.3.6 Year 2000 conpliant. Information technol ogy accurately
processes date/tinme data (including, but not limted to,
cal cul ating, conparing, and sequencing) from into, and between
the twentieth and twenty-first centuries, and the years 1999 and
2000 and |l eap year calculations to the extent that other
i nformati on technol ogy, used in conbination with the information
t echnol ogy bei ng acquired, properly exchanges date/tine data with
it.

6.4 Additional information.

6.4.1 Text conventions. The follow ng conventions are used
in the main text and appendi ces of this docunment:

a. For discrete (binary) data elenents, set = 1 (binary) and
reset = 0 (binary).

b. Command and nmessage nanes are capitalized.

c. Configuration definition flags are identified by their data
byte/bit locations in the RS 422 ACCEPT CONFI GURATI ON DATA
command (for exanple, CFIG D26/7). (Appendix C.)

d. Status indications are identified by their status byte/bit
| ocation in the RS-422 STATUS DATA nessage (for exanple,
STATUS DATA S2/6). (Appendix B.)

e. Alert indications are identified by their data byte/bit
| ocation in the RS-422 ALERT DATA nessage (for exanple,
ALERT DATA D4/ 7). (Appendix B.)

f. Failure indications (3.3.4.3) are identified by their data
byte/bit location in the RS-422 BU LT-I N TEST (BIT) DATA
message (for exanple, BIT DATA D1/7). (Appendix B.)

g. Expressions containing nmultiple uses of “and” or “or” are
| ogi cal expressions. Punctuation, “()”, “[]”, and “{}”
i ndi cate evaluation order in |ogical expressions.

6.4.2 Gun firing shock data. Gun firing shock data are
available in the two TECOM Reports No. 86-LR(V)-41, Firing Test
of MLO9E4 How tzer, dated 24 Septenber 1986 and 10 March 1987.
The DRUH i s trunnion nounted in the MLO9A6 application.

6.4.3 Vibration data. Vibration data for the M09 and ML13
are contained in TECOM Reports, No. 87-LR(V)-2, Road Shock and
Vi bration Test of MLO9E4 Howi t zer, 28 January 1987, and No.
87-LR(R)-1, Road Shock and Vi bration Test of MAPS Hardware in
ML13A1, 14 January 1987, respectively.
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6.5 Acronyns and abbreviations. The follow ng acronyns and
abbreviations may be used in the main text or appendices of this
speci fication.

1PPS One pul se per second

2b Two’ s conpl enment binary

ACK Acknow edge

Al t Al titude

ASCl | Anerican Standard Code for Informati on Exchange

b Bi nary

BIT Buil t-1n-Test

BNG British National Gid

BTU British Thernmal Unit

C Centi grade

CEP Crcular Error Probable

CFl G Configuration Data

cGQy Centi -G ay

chan Channel

cm Centi et er

C N Carrier to Noise ration (1 Hz bandw dth)

Cos Cosi ne

CRC Cyclic Redundancy Check

CSCl Comput er Software Configuration Item

cucv Commercial Uility Cargo Vehicle

dB Deci bel s

DC Direct Current

deg Degr ees

dis Di screte

DI ST D stance

DCDI SS Depart ment of Defense |Index of Specification and
St andar ds

DRUH Dynam ¢ Reference Unit Hybrid

E East

El A El ectronic Industries Association

EHE Esti mated Hori zontal Error

EMC El ectromagnetic Conpatibility

EM El ectromagnetic Interference

EMP El ectromagneti c Pul se

EPE Esti mated Position Error

ESS Envi ronnmental Stress Screening

EVE Esti mated Vertical Error
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Fahr enhei t
Figure of Merit
Feet per second
Frequency

Feet

G am

Gavity

G ga- Becquer el

G ga-Hertz

A obal Positioning System

Hexadeci mal
Hi gh

Hour

Hertz

| dentifier
| nch

One t housand
Ki | ogram
Ki | ohertz
Ki | onet er

Latitude

Pounds

Low

Longi t ude

Li ne Repl aceable Unit
Least Significant Bit

Met er

M I

Met ers per Second

M I ianpere

Maxi mum

Mlitary Gid Reference System
Megahert z

M nut es

MIlimeter

Mass Medi an Di aneter

Met ers per second

Most Significant Bit
MI1lisecond

Most Significant Half
Mean- Sea- Level

Mean- Ti me- Bet ween- Fai | ure
Mean- Ti me- To- Repai r
MIllivolt
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NAK
NBC
nm

NRZ

PD
PE
pk- pk
PLCR
Pos
PSD

rad
rad
RCVR
RES

RPU

sb
SCC
SDLC
S/'N
S/'N
S\
S/I'W
sec

TFOM
ub
UPS

urc
UTM

VB

Y2K

ZRP
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Nort h

Not Applicabl e

Negati ve Acknow edge

Nucl ear - Bi ol ogi cal - Chem ca
Nautical mles

Non- Return to Zero

Poi nting Device

Probabl e Error

Peak-t 0- peak

Preci si on Li ghtwei ght GPS Recei ver
Position

Power Spectral Density

Radi an

Radi ati on unit

Recei ver

Resol uti on

Root Mean Square

Recei ver Processor Unit (GPS receiver)
Renote Term nal (M L-STD- 1553)

Sout h

Si gned Bi nary

Serial Conmunication Controller
Synchronous Data Link Control
Serial Nunber

Signal to Noise ratio

Space Vehicle (satellite)
Sof t war e

Second

Ti me

Time Figure O Merit

Unsi gned bi nary

Uni versal Pol ar Stereographic
Uni versal Ti ne Coordi nat ed
Uni versal Transverse Mercator

Vol ts
Vehi cl e Motion Sensor

At t
Worl d Geodetic System

Year 2000

Zer o Ref erence Poi nt
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ZUPT Zero Vel ocity Update

6.10 Subject term (key word) listing.

Fire Control

MAPS

Navi gati on

Posi tioning System
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APPENDI X A
DRUH HOST RS- 422 DATA | NTERFACE
A. 1. SCOPE
A.1.1 Scope. This appendix provides the requirenents for a
DRUH host digital interface using RS-422 data buses. This

appendi x is a mandatory part of this specification. The
information herein is intended for conpliance.

A. 2. APPLI CABLE DOCUMENTS

A. 2.1 General. The docunents listed in this section are
specified in section 3 of this appendix. This section does not
i ncl ude docunents in other sections of this specification or
recommended for additional information or as exanples. Wile
every effort has been nmade to ensure the conpl eteness of this
list, docunent users are cautioned that they nust neet all
specified requirenents docunents cited in section 3 of this
appendi x, whether or not they are |isted.

A. 2.2 Governnent documents.

A 2.2.1 Oher CGovernnent docunents, draw ngs, and
publications. The foll ow ng other Governnent docunents, draw ngs,
and publications forma part of this docunent to the extent
specified herein. Unless otherw se specified, the issues are
those cited in the solicitation (see 6.2).

OTHER GOVERNMENT DOCUMENTS

| CD- GPS- 153  GPS User Equi pment Interface Contro
Document for the RS-232/RS-422 Interface
of DoD Standard GPS UE Radi o Receivers

(Copi es of |1 CD GPS-153 may be obtained fromthe d obal
Positioning System (GPS) Joint Program Ofice (JPO, SMJ CZ,
SMC/ CZ, 2435 Vela Way, Suite 1613, Los Angeles Air Force Base, E
Segundo, CA 90245-5500.)

A. 2.3 Non- Gover nment docunents. The follow ng docunents
forma part of this specification to the extent specified herein.
Unl ess ot herw se specified, the issues of the docunents which are
DoD adopted are those listed in the issue of the DODISS cited in
the solicitation. Unless otherw se specified, the issues of
docunents not listed in the DODI SS are the issued of docunents
cited in the solicitation (see 6.2).
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TECHNI CAL MANUALS

Z8030/ 8530 SCC Zilog Serial Conmunications
Controller

(Application for copies should be addressed to Zilog Inc., 210
Haci enda Avenue, Canbell, CA 95008-6609.)

A 2.4 Order of precedence. In the event of a conflict
between the text of this docunent and the references cited
herein, the text of this docunent shall take precedence. Nothing
in this docunent, however, supersedes applicable | aws and
regul ati ons unl ess a specific exenption has been obtai ned.

A 3. REQUI REMENTS

A. 3.1 Host RS-422 data bus characteristics. The DRUH shal
have two, independent, bi-directional, half-duplex, synchronous,
serial RS-422 data buses. The two buses are | abel ed Main and
Auxi liary. Commands and nessages may be transferred between the
host system and DRUH via these data buses. Either bus may be
used separately or both nmay be used sinultaneously.

The el ectrical characteristics (see section 3 of the nain body of
this specification), protocols and data formats are the same for
both data buses. The only difference between the two buses is
the host can inhibit DRUH acceptance of data entry and node
change commands received on the Auxiliary Bus.

Each data bus shall be in receive node unless the DRUH is sendi ng
a nessage on that particular bus. The DRUH shall be able to
receive a command, on the sanme data bus, within 1.0 mll|iseconds
after sending the end of the last bit of a nessage. The DRUH
shall not start sending a nessage until at least 1.0 mlliseconds
has el apsed after receipt of the end of the last bit of the
command that initiated the nessage.

A 3.1.1 Host RS-422 data bus protocols. The Host RS-422
buses shall use the normal Synchronous Data Link Control (SDLC)
prot ocol conpatible with the Zilog Z8030 Serial Comrunication
Controller (SCC). Data shall change after the falling edge and
be valid on the rising clock edge.

A.3.1.1.1 Data encoding. Data shall be encoded in the
Non- Return-to-Zero (NRZ) format conpatible with the Zilog Z8030
SCC.

A.3.1.1.2 Data rate. The data rate shall be 38.4 kilobits
per second. The data buses shall operate properly when provided
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with 38.4 kHz, +0.01 percent, symretrical squarewave cl ock
signals conpatible with the Zilog Z8030 SCC.

A.3.1.1.3 SDLC flag. Each command and nessage shall start
and end with a single byte (8 bits) flag containing the fixed
bi nary sequence 01111110.

A .3.1.1.4 Error detection. Each command and nessage shal
contain a two byte (16 bit) Cyclic Redundancy Check (CRC
conpatible wwth the SDLC protocol as inplenmented in the Zilog
Z8030 SCC (CRC-CCI TT polynom al).

Each command received by the DRUH shall be tested for correct
reception. |If an error is detected, the DRUH shall ignore the
command, set ALERT DATA D5/0 (Undefined Command Recei ved) and
return a STATUS DATA nessage.

Each nmessage sent by the DRUH shall contain the CRC conputed for
the information being sent.

A 3.1.2 Command and nessage protocols. Conmmands to and
messages fromthe DRUH on either the Auxiliary or the Main Bus
shall follow the protocols bel ow

a. The host shall be the bus master, which initiates conmands
to the DRUH (sl ave).

b. The DRUH shall not initiate a nessage w thout a request
(command). If no comrunications are detected on an RS-422
bus for nore than 10 seconds, the DRUH nmay i ssue no nore
than three SDLC flag characters, on that bus.

c. The DRUH shall send a nessage in response to each conmand
received. The nmessage shall be returned only on the bus
over which the command was received.

d. STATUS DATA and ALERT DATA indications applicable to only
one data bus, such as inproper command received or error
detected, shall be returned only on the applicable bus.

e. Commands and nessages shall be constructed of 8-bit bytes.
Bit positions within a byte are shown bel ow

nmsb | sb
7 6 5 4 3 2 1 0

f. Bytes shall be transmtted in the order specified. Milti-
byte data fields shall be transmtted nost significant byte
first. The least significant bit wwthin a byte shall be
transmtted first.
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A. 3.1.3 Host RS-422 data bus control. The ability to enter
data into the DRUH or change operating nodes via the Auxiliary
Bus shall be as foll ows:

a. Auxiliary Bus control shall be inhibited for 15 seconds after
DRUH turn-on unl ess an ENABLE AUXI LI ARY BUS CONTROL command was
accepted over the Main Bus prior to that tine.

b. At any tinme after 15 seconds after turn-on, Auxiliary Bus
control shall automatically be enabled if no command has been
received on the Main Bus within the previous two seconds.

c. Auxiliary Bus control shall be enabled if the ENABLE AUXI LI ARY
BUS CONTROL command is received on the Main Bus.

d. Auxiliary Bus control shall be inhibited if the INHHBIT
AUXI LI ARY BUS CONTROL command i s received on the Main Bus.

e. STATUS DATA S1/0 (Auxiliary Bus Control Inhibited) shall be set
on all data buses when Auxiliary Bus control is inhibited and
shall be reset on all data buses when Auxiliary Bus control is
enabl ed.

f. Wen Auxiliary Bus control is inhibited, the DRUH shall: accept
commands indicated by “no” in the “INH colum of Table A1, if
they otherwi se neet acceptance criteria; and reject the
command, set ALERT DATA D5/1 (Invalid Command Received) and
return a STATUS DATA nessage for all other conmmands.

g. Wen Auxiliary Bus control is inhibited, receipt of an OVERR DE
ALERT command on the Auxiliary Bus shall reset only those ALERT
DATA bits specific to the Auxiliary Bus.

h. When Auxiliary Bus control is enabled the DRUH shall respond
to all commands except |INH BIT and ENABLE AUXI LI ARY BUS
CONTROL, received on the Auxiliary Bus. Should either of
t hose conmmands be received on the Auxiliary Bus, the DRUH
shal | set ALERT DATA D5/1 (Invalid Command Received) and
return a STATUS DATA nessage.

A. 3.2 Host RS-422 commands and nessages. Host RS-422
commands and associ at ed DRUH response nessages are listed in
Table A-1 along with the decimal representation of the command
code and subcode, if applicable, nessage ID, and the m ni mum
command acceptance rate. The INH colum indicates whether the
command is inhibited (yes) or not (no) when the Auxiliary Bus is
i nhi bi ted.
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Messages transmtted over the Host RS-422 data bus shall contain
only nmutually consistent sanples of information. Any invalid
data transmtted over the data bus shall be indicated as invalid
within the sane nessage the data appears.

TABLE A-1. Conmands and nessages.
COVIVAND RATE RESPONSE MESSAGE
CODE [ SUB NANVE INH| (Hz) | ID NANVE
0 RETURN TRAVEL LOCK DATA no || 100 3 [TRAVEL LOCK DATA
1 RETURN ATTI TUDE DATA no | 100 2 | ATTI TUDE DATA
2 RESERVED
3 ACCEPT CONFI GURATI ON DATA yes| 5 0 | STATUS DATA
4 RESERVED
5 ACCEPT POSI TI ON yes| 5 0 | STATUS DATA
6 XX | SUPPLI ER RESERVED 12 xx | SUPPLI ER RESERVED
7 RESET DI STANCE yes| 5 0 | STATUS DATA
8 OVERRI DE ALERT no 5 0 | STATUS DATA
9 RETURN POSI TI ON DATA no 5 8 | POSITI ON DATA
10 I'NHIBI T AUXI LT ARY BUS CONTROL |yes| 5 0 | STATUS DATA
11 ENABLE AUXI LI ARY BUS CONTROL |yes| 5 0 |STATUS DATA
12 RETURN PO NTI NG DEVI CE no || 100 || 10 |PO NTING DEVI CE
ATTI TUDE DATA ATTI TUDE DATA
13 RETURN PO NTI NG DEVI CE RATE no | 100 || 11 |PO NTING DEVI CE RATE
DATA DATA
14 RESERVED
15 INHIBI T ZERO- VELOCI TY UPDATE |yes| 5 0 |STATUS DATA
16 RETURN STATUS no 5 0 | STATUS DATA
17 RETURN NAVI GATI ON DATA no 5 1 | NAVI GATI ON DATA
18 RETURN ALIGN TI ME TO GO no 5 7 [ALIGN TIME TO GO
DATA
19 RETURN ALERT DATA no 5 6 |ALERT DATA
20 1 |ITNHIBI T ODOVETER REQUEST yes| 5 0 | STATUS DATA
20 2 | ENABLE ODOVETER REQUEST yes| 5 0 |STATUS DATA
20 5 |TN TRAVEL LOCK yes| 5 0 |STATUS DATA
20 6 | OJT OF TRAVEL LOCK yes| 5 0 | STATUS DATA
20 7 | RETURN CONFI GURATI ON DATA no 5 18 | CONFI GURATI ON DATA
20 8 [RETURN PO NTI NG DEVI CE no 5 13 [PO NTI NG DEVI CE
BORESI| GHT BORES| GHT DATA
20 | 10 | RETURN SURVEY QUALITY no 5 15 |SURVEY QUALITY
20 | 11 | ACCEPT VEH CLE BORESI GHT yes| 5 0 | STATUS DATA
20 | 12 |RETURN VEH CLE BORESI GHT no 5 16 | VEHI CLE BORESI GHT
20 | 13 |RETURN GECDETI C DATA no 5 17 | GEODETI C DATA
20 | 14 | ACCEPT GECDETI C DATA yes| 5 0 |STATUS DATA
20 | 15 | STORED HEADI NG SHUTDOWN yes| 5 0 |STATUS DATA
20 | 16 | AIR TRANSPORT MODE REQUEST yes| 5 0 | STATUS DATA
20 | 17 | MARINE TRANSPORT MODE REQUEST |yes| 5 0 | STATUS DATA
20 | 18 | TRANSPORT MODE COVPLETE yes| 5 0 |STATUS DATA
21 ENABLE ZERO VELOCI TY UPDATE yes| 5 0 | STATUS DATA
22 1 | ACCEPT USER DATUM yes| 5 0 | STATUS DATA
22 2 | PASS GPS SETUP DATA yes| 5 0 | STATUS DATA
22 3 [ PASS GPS DI FFERENTI AL yes| 5 0 [STATUS DATA
CORRECTI ON
22 4 [ ACCEPT HOST STATUS yes| 5 0 | STATUS DATA
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TABLE A-1. Conmands and nessages.
COVIVAND RATE RESPONSE MESSAGE
CODE | SUB NAVE INH| (Hz) | ID NAVE
22 5 |ENABLE | NERTI AL MODE yes| 5 0 |[STATUS DATA
22 6 | ENABLE | NTEGRATED MODE yes| 5 0 [STATUS DATA
22 7 | USE DEGRADED GPS DATA yes| 5 0 [STATUS DATA
22 8 [SELECT Y- CODE ONLY SATELLITES [yes| 5 0 [STATUS DATA
22 9 [SELECT P OR Y- CODE SATELLITES [yes| 5 0 [STATUS DATA
22 | 10 |DO NOT APPLY RELATIVE OFFSETS |yes| 5 0 [STATUS DATA
22 | 11 |APPLY RELATI VE OFFSETS yes| 5 0 [STATUS DATA
22 | 12 |RESET RELATIVE OFFSETS yes| 5 0 [STATUS DATA
22 | 19 [RETURN DATUM DATA no 5 19 |DATUM DATA
22 | 20 |RETURN GPS TI ME & DAY no 5 20 |GPS TIME & DAY
22 | 21 [RETURN GPS POSI TI ON DATA no 5 21 | GPS POSI TI ON DATA
22 | 22 |RETURN GPS WARNI NG no 5 22 | GPS WARNI NG
22 | 23 [RETURN NEXT GPS WARNI NG no 5 22 | GPS WARNI NG
22 | 24 [RETURN PRECI ST ON NAV DATA no 5 24 | PRECI STON NAV DATA
22 | 25 |RETURN DRUH S/W1D DATA no 5 25 |DRUH S/TWID DATA
23 ACCEPT PO NTI NG DEVI CE yes| 5 0 [STATUS DATA
BORESI GHT
26 RESTART yes| 5 0 [STATUS DATA
27 STORED HEADI NG ALl GN yes| 5 0 [STATUS DATA
30 SHUTDOWN yes| 5 0 |[STATUS DATA
31 RETURN BI T DATA no 5 4 |[BI T DATA

A 3.2.1 RS-422 command and nessage data description. The
requirenents for data in RS-422 commands and nessages are set
forth in tables. Each row specifies the requirenents for a data
field.

A data field shall occupy the byte(s) specified in the BYTE(S)
colum. Unless otherw se specified, the field shall conpletely
fill the byte(s) specified in the BYTE(s) colum. Wen the field
does not conpletely fill the bytes specified in the BYTE(S)
colum, the field length is specified in the Bl Ts col um.

The data format for the field is specified in the TYPE col um and
applies to the entire field, regardless of |length. Avail able data
types are listed in Table A-I1.
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TABLE A-11 Dat a t ypes.
TYPE DESCRI PTI ON
ASCI| | ASCI| coded characters. Each character contains 8 bits.
dis Discrete - Individual bit(s) having a value of 0 (reset)
or 1 (set).
hex Hexadeci mal coded characters. Each character contains 4
bits.

sb Signed Binary - The nost significant bit represents the
sigh (O =+, 1 =-). The rest of the field is Unsigned
Bi nary.

ub Unsigned Binary - The entire field is positive.

2b Two’ s Conpl enment Binary

The al |l owabl e range of values for a field is specified in the
RANCE colum. Wen a single value is given, it is the only
per m ssi bl e val ue.

All nuneric fields are scaled binary. The resolution of the
| east significant bit is specified in the RES. col um.

The units applicable to both the range and resolution are
specified in the UNITS col um.

The data to be input or output in the field is identified in the
DATA ELEMENT colum. Data elenents are defined either within the
table or elsewhere in this specification.

A 3.2.2 Host RS-422 command formats. The DRUH shall accept,
for processing, input commands in the follow ng format:

DESCRI PTI ON OF SYMBOLS

a. F, Flag. The SDLC flag byte.

b. C, Coommand. The conmand byte identifies the requested DRUH
response. The command code consists of 5 bits as specified
in the detailed command description. Sone commands contain
a subcode, in data byte D1, which further identifies the
requested response. The command byte also contains a 3 bit
nmessage sequence nunber assigned by the host.

MESSAGE COMVAND
SEQ NO CCDE
XXX XXXXX
bit position 765 43210
99
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The DRUH shall set ALERT DATA D5/0 (Undefined Comrand
Recei ved) and return a STATUS DATA nessage if an undefi ned
command code or subcode is received.

c. DL....... DN, Data. A conmand nay contain O to 64 data bytes
as specified in the detail ed command description. The DRUH
shal | set ALERT DATA D5/0 (Undefined Command Received), not
further process the command, and return a STATUS DATA
message if a command is received with an incorrect nunber of
byt es.

d. El1, E2, error detection code. The two byte CRC

e. X, synbol. An X indicates a binary "1" or "0".

A 3.2.3 Host RS-422 command rates. The DRUH shall accept
and process conmands received on both Auxiliary and Main data
busses sinultaneously within the range of zero to the m ni mum
command acceptance rates listed in Table A-1. The two
conbi nations of commands that are required to be processed
simul taneously are: (1) 5 HZ commands recei ved on both busses;
(2) a 5 HZ command recei ved on one bus and a 100 HZ command
recei ved on the other bus.

The DRUH is not required to accept a new command on a particul ar
bus until the nmessage associated with a command previously
received on that bus has been transmtted or until the required
response tinme for the command previously received plus 10
mlliseconds has el apsed with no nessage being sent.

A 3.2.4 Commands. Host RS-422 commands are described in the
fol |l ow ng subparagraphs. Unl ess otherw se specified, the DRUH
shall performthe requested function(s) and return the nessage
specified in Table A-1 upon receipt of a command containing a
val id command code.

A . 3.2.4.1 RETURN TRAVEL LOCK DATA conmmand.

Function: Requests the DRUH to send a TRAVEL LOCK DATA nessage.

[ COWAND CODE | 0 (00000b) | DATA BYTE COUNT | 0 |

A 3.2.4.2 RETURN ATTI TUDE DATA command.

Function: Requests the DRUH to send an ATTI TUDE DATA nessage.

[ COWAND CODE | 1 (00001b) | DATA BYTE COUNT | 0 |
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A 3.2.4.3 ACCEPT CONFI GURATI ON DATA command.

Function: Wen the configuration code is 15, requests the DRUH
to accept a configuration data update and tailor operation using
t he new configuration data. Configuration data el enents are
defined in Appendi x C.

When the configuration code is not 15, the DRUH shall reject the
command and set ALERT DATA D5/7 (lnvalid Update Request).

[ COVWWAND CODE | 3 (00011b) | DATA BYTE COUNT | 53 |
BYTE(s) | BI Ts | TYPE RANGE RES. UNI TS DATA ELENMENT
D1 2b |0 1 n/ a Reserved Spare
D2- D3 2b [-3199.9 to +3200.0 (0.1 m | 1 - 2 Threshold Angle
D4- D5 2b [-3199.9 to +3200.0 (0.1 m | 2 - 1 Threshold Angle
D6- D7 2b |-25.00 to +25.00 0.01 nmet er Oientation 1 Vehicle DX
D8- D9 2b |-25.00 to +25.00 0.01 nmet er Oientation 1 Vehicle DY
D10- D11 2b |-25.00 to +25.00 0.01 nmet er Oientation 1 Vehicle DZ
D12- D13 2b |-25.00 to +25.00 0.01 nmet er Orientation 2 PD DX
D14- D15 2b |-25.00 to +25.00 0.01 nmet er Orientation 2 PD DY
D16- D17 2b |-25.00 to +25.00 0.01 nmet er Orientation 2 PD DZ
D18- D19 ub |2 to 15 0.25 m nut e Excl usi ve ZUPT node ZUPT
i nterval
D20- D21 ub |2 to 63 1 m nute | COdoneter Mode ZUPT i nterval
D22- D23 ub [3.5to 34.0 0. 25 mnute |[Static Align Tine
D24- D25 ub [0 to 10 (O valid 1 second | Shot Detect Interval
only if D29/5 is
reset)
D26- D29 dis |n/a n/ a n/ a Configuration definition
fl ags
D30- D31 ub |0.750 to 1.250 0. 001 n/ a Odonet er Scal e Fact or
D32- D33 2b |-3276.8 to +3276.7 (0.1 m radi an | Fuel Consunption Factor
/ km
D34 hex |00 to 3F n/ a n/ a DRUH Coor di nate Frane Code
for Oientation 1
D35 hex |00 to 3F n/ a n/ a DRUH Coor di nate Frane Code
for Orientation 2
D36- D37 2b |[-25.00 to +25.00 0. 01 nmet er Odonet er action point DX
D38- D39 2b |[-25.00 to +25.00 0. 01 nmet er Odonet er action point DY
D40- D41 2b |[-25.00 to +25.00 0. 01 nmet er Odonet er action point DZ
D42- D43 2b |-25.00 to +25.00 0.01 met er GPS ant enna DX
D44- D45 2b |-25.00 to +25.00 0.01 nmet er GPS ant enna DY
D46- D47 2b |-25.00 to +25.00 0.01 nmet er GPS antenna DZ
D48- D49 ub |10 to 900 1 second |[GPS Update Tine-out Interval
D50- D51 ub |0 to 256 1 nmet er GPS EPE Good Val ue
D52- D53 ub [0 to 32,535 1 nmet er GPS EPE Poor Val ue
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A 3.2.4.4 ACCEPT PGCSI TI ON comand.

Function: Requests the DRUH to accept a grid coordinate position
updat e.
[ COWAND CODE | 5 (00101b) | DATA BYTE COUNT | 17 |
BYTE( s) Bl Ts TYPE RANGE RES. UNI TS DATA ELEMENT
D1- D3 ub 0 to 10, 000, 000 1 net er [ Northing
D4- D5 15 2b -1,000 to +10, 000 1 meter [Altitude
D6 7 2b -61 to +61 1 n/ a Ext ended Zone Nunber
+ = northern hem sphere
- = sout hern hem sphere
(DRUH shal | ignore sign)
+61 = Nornmal Zone
D7 7 2b -60 to +60 1 n/ a DRUH Hemi sphere & Zone
+ = northern hem sphere
- = sout hern hem sphere
D8 3 dis 0 n/ a n/ a Spare Bits
bits 5-7
D8 1 dis 0or 1 n/ a n/ a Determ ne Relative Ofsets
bit 4 fl ag
D8 4 ub 0tol 1 n/ a DRUH Grid
bits 0-3 0 = BNG
1 = UM
D9- D11 20 ub 0 to 999, 9999 1 net er | Easting
D12- D17 ASCI1 [Valid Datum I D Code | n/a n/ a Dat um | D Code
(Appendi x G

A . 3.2.4.5 Command - RESET DI STANCE.

Function: Requests the DRUHto reset to zero the total
accunul ated di stance travel ed by the vehicle.

[ COWAND CODE | 7 (00111b) | DATA BYTE COUNT | 0 |

A . 3.2.4. 6 OVERRI DE ALERT command.

Functi on:
bits.

Requests the DRUH to reset overri deabl e ALERT DATA

[ COWAND CODE | 8 (01000b) | DATA BYTE COUNT | 0 |

A 3.2.4.7 Command - RETURN POSI TI ON DATA.

Function: Requests the DRUH to send a POSI TI ON DATA nessage.
| COWAND CODE | 9 (01001b) | DATA BYTE COUNT | 0 |
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A 3.2.4.8 INH BIT AUXI LI ARY BUS CONTROL comand.

Function: Requests the DRUH to inhibit Host RS-422 Auxiliary Bus
control

[ COWAND CODE | 10 (01010b) | DATA BYTE COUNT | 0 |

A 3.2.4.9 ENABLE AUXI LI ARY BUS CONTROL conmmand.

Function: Requests the DRUH to enable Host RS-422 Auxiliary Bus
control

[ COWAND CODE | 11 (01011b) | DATA BYTE COUNT | 0 |

A 3.2.4.10 RETURN PO NTI NG DEVI CE ATTI TUDE DATA conmmand.

Function: Requests the DRUH to send a PO NTI NG DEVI CE ATTI TUDE
DATA nessage.

[ COWAND CODE | 12 (01100b) | DATA BYTE COUNT | 0 |

A 3.2.4.11 RETURN PO NTI NG DEVI CE RATE DATA command.

Function: Requests the DRUH to send a PO NTI NG DEVI CE RATE DATA
nmessage.

[ COWAND CODE | 13 (01101b) | DATA BYTE COUNT | 0 |

A 3.2.4.12 INH BIT ZERO VELOCI TY UPDATES conmand.

Function: Requests the DRUH to inhibit zero-velocity updates
while in Survey. The DRUH shall not request stops when ZUPT
aiding is inhibited.

During Align, Air Transport and Marine Transport, the DRUH shal
retain the current ZUPT aiding state and set ALERT DATA D5/ 6
(I'nvalid Mdde Request).

[ COWAND CODE | 15 (01111b) | DATA BYTE COUNT | 0 |

A 3.2.4.13 RETURN STATUS conmand.

Function: Requests the DRUH to send a STATUS DATA nessage.

[ COWAND CODE | 16 (10000b) | DATA BYTE COUNT | 0 |

103

Source: https://assist.dla.mil -- Downloaded: 2026-06-02T21:01Z
Check the source to verify that this is the current version before use.



M L- PRF- 71185

A 3.2.4.14 RETURN NAVI GATI ON DATA conmmand.

Function: Requests the DRUH to send a NAVI GATI ON DATA nessage.

[ COVWWAND CODE | 17 (10001b) | DATA BYTE COUNT | 0 |

A 3.2.4.15 RETURN ALIGN TI ME TO GO comand.

Function: Requests the DRUH to send an ALIGN TI ME TO GO nessage.

[ COWAND CODE | 18 (10010b) | DATA BYTE COUNT | 0 |

A 3.2.4.16 RETURN ALERT DATA command.

Function: Requests the DRUH to send an ALERT DATA nessage.

[ COWAND CODE | 19 (10011b) | DATA BYTE COUNT | 0 |

A 3.2.4.17 INH BIT ODOVETER REQUEST conmmand.

Function: Requests the DRUH to inhibit using VMS data.

When the Cdoneter Installed flag (CFlIG D29/0) is set and STATUS
DATA S3/2 (DRUH In Motion) is reset, the DRUH shall: inhibit VM5
aiding; inhibit VM5 hardware and software BI T, and reset BI T DATA
D2/0 (VM5 Drive Fail) and D2/1 (VMS Fail).

When the Cdoneter Installed flag (CFlIG D29/0) is reset or STATUS
DATA S3/2 (DRUH In Motion) is set or in Air or Marine Transport,
the current VMS aiding state shall be nmaintai ned and ALERT DATA
D5/6 (Invalid Mbde Request) shall be set.

[ COWAND CODE | 20 (10100b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE RANGE RES. UNI TS DATA ELEMENT
D1 ub 1 1 n/ a Command Subcode
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A 3.2.4.18 ENABLE ODOVETER REQUEST command.

Function: Requests the DRUH to perform VMS BIT and use VMS dat a.

When the Cdoneter Installed flag (CFlI G D29/0) is set and STATUS
DATA S3/2 (DRUH In Motion) is reset, VMS hardware BIT shall be
initiated. If the VMs fails BIT, VMS aiding shall be inhibited
and STATUS DATA S1/3 (VMS I nhibited) shall be set. [If the VM5
passes BIT: BIT DATA D2/1 (VMS Fail) and D2/0 (VMS Drive Fail)
shal |l be reset; STATUS DATA S1/3 (VMS Inhibited) shall be reset;
and VM5 aiding and BIT shall be enabl ed.

When the Cdoneter Installed flag (CFlIG D29/0) is reset or STATUS
DATA S3/2 (DRUH In Motion) is set or in Air or Marine Transport,
the current VM5 aiding state shall be nmaintained and ALERT DATA
D5/6 (Invalid Mdde Request) shall be set.

[ COWAND CODE | 20 (10100b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 2 1 n/ a Command Subcode

A . 3.2.4.19 I N TRAVEL LOCK command.

Functi on: | ndi cates the DRUH is stowed for travel.

[ COWAND CODE | 20 (10100b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 5 1 n/ a Command Subcode

A 3.2.4.20 OUT OF TRAVEL LOCK command.

Functi on: | ndi cates the DRUH i s not stowed for travel.

[ COWAND CODE | 20 (10100b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 6 1 n/ a Command Subcode

A 3.2.4.21 RETURN CONFI GURATI ON DATA command.

Function: Requests the DRUH to send a CONFI GURATI ON DATA
nmessage.

[ COWAND CODE | 20 (10100b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE RANGE RES. UNI TS DATA ELEMENT
D1 ub 7 1 n/ a Command Subcode
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A 3.2.4.22 RETURN PO NTI NG DEVI CE BORESI GHT command.

Function: Requests the DRUH to send a PO NTI NG DEVI CE BORESI GHT
nmessage.

[ COWAND CODE | 20 (10100b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 8 1 n/ a Command Subcode

A 3.2.4.23 RETURN SURVEY QUALITY command.

Function: Requests the DRUH to send a SURVEY QUALI TY nessage.

In Marine Transport, or in flight while in Air Transport, the
DRUH shall reject the conmand and set ALERT DATA D5/5 (Invalid
Data Request) if DRUH performance woul dn’t be accurately
reflected in the SURVEY QUALI TY nessage.

[ COWAND CODE | 20 (10100b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 10 1 n/ a Command Subcode

A 3.2.4.24 ACCEPT VEH CLE BORESI GHT conmmand.

Function: |If the Vehicle Boresight Angles flag (CFlIG D29/6) is
set, requests the DRUH to accept a vehicle boresight angles
update. Boresight angle paraneters are defined in Appendi x C

If the Vehicle Boresight Angles flag (CFIG D29/6) is reset, the
DRUH shal |l reject the conmand and set ALERT DATA D5/7 (Invalid
Updat e Request).

[ COWAND CODE | 20 (10100b) | DATA BYTE COUNT | 7 |

BYTE( s) Bl Ts TYPE RANGE RES. UNI TS DATA ELEMENT
D1 ub 11 1 n/ a Command Subcode
D2- D3 ub 0 to 6399.9 0.1 m | Vehicle a
D4- D5 2b -1600.0 to 0.1 m | Vehicle b
+1600. 0
D6- D7 2b -3199.9 to 0.1 m | Vehicle g
3200.0
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A 3.2.4.25 RETURN VEH CLE BORESI GHT conmand.

Function: Requests the DRUH to send a VEH CLE BORESI GHT nessage.

[ COWAND CODE | 20 (10100b) [ DATA BYTE COUNT | 1 |
BYTE( s) Bl Ts | TYPE RANGE RES. UNI TS DATA ELEMENT
D1 ub 12 1 n/ a Command Subcode

A 3.2.4.26 RETURN GECDETI C DATA conmand.

Function: Requests the DRUH to send a GECDETI C DATA nessage.

[ COVWWAND CODE | 20 (10100b) | DATA BYTE COUNT | 1 |
BYTE( s) Bl Ts | TYPE RANGE RES. UNI TS DATA ELEMENT
D1 ub 13 1 n/ a Command Subcode

A 3.2.4.27 ACCEPT GECDETI C DATA command.

Function: Requests the DRUH to accept a geodetic coordinate
position update.

[ COWAND CODE | 20 (10100b) | DATA BYTE COUNT | 25 |

BYTE(s) |BITs | TYPE RANGE RES. UNI TS DATA ELEMENT
D1 ub 14 1 n/ a Command Subcode
D2 2b |0 1 n/ a Reserved Spare
D3 3 dis |0 n/ a n/ a Spare Bits
bits 5-7
D3 1 dis |0 or 1 n/ a n/ a Determ ne Relative Ofsets
bit 4 i nput flag
D3 4 ub 0to 1l 1 n/ a DRUH Grid
bits 0-3 0 = BNG
1 = UM
D4- D5 sb -90 to +90 1 degree | Latitude Degrees *

+ = Northern hem sphere
- = Sout hern hem sphere

D6- D9 ub 0to (60 - 1/ 224) 1/ 224 arc Latitude M nutes *
m nut e
D10- D11 sb -180 to +180 1 degree | Longi tude Degrees *

+ = East of Prine Meridian
- = West of Prine Meridian

D12- D15 ub g to (60 - 1/ 224) 1/ 224 arc Longi tude M nutes *
n nut e

D16- D19 2b -1,000 to +10,000( 0.01 meter [Altitude

D20- D25 ASCI| [Valid Datum I D n/ a n/ a Dat um | D Code

Code (Appendi x G

* |In addition to the individual field range limts for degrees
and m nutes, the conbination of degrees and m nutes shal
not exceed the degrees field range Ilimts for latitude and
| ongi tude, respectively.
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A. 3.2.4.28 STORED HEADI NG SHUTDOWN cormmand.

Function: Requests the DRUH to: save current position, attitude,
and any other data necessary to initiate normal operation when
the DRUH i s next energized; and automatically enter Accel erated
Align at the next turn-on.

The command shall be rejected and ALERT DATA D3/7 (Motion During
Shut down Request) set if STATUS DATA S3/2 (DRUH in Mdtion) is set
when the command is received. ALERT DATA D2/0 (Shut down
Interrupt) shall be set if STATUS DATA S3/2 (DRUH in Mtion) is
set when the command is being processed. The command shall be
rejected and ALERT DATA D3/4 (Insufficient Align Tine) set if a
STORED HEADI NG SHUTDOWN command is received prior to conpleting a
Static Align or accunmulating a total of 15 m nutes stationary
time after starting Accel erated Align.

[ COWAND CODE | 20 (10100b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 15 1 n/ a Command Subcode

A 3.2.4.29 Al R TRANSPORT MODE REQUEST command.

Function: |If STATUS DATA S1/5 (DRUH in Align) and S3/2 (DRUH In
Motion) and S4/0 (DRUH In Marine Transport) are reset, and Sl/4
(Ck to Move) is set, the DRUH shall: inhibit VM5 aiding; set
STATUS DATA S1/3 (VM5 Inhibited) and S4/1 (DRUH in Air Transport
Mode); and enter Air Transport.

| f STATUS DATA S1/5 (DRUH in Align) or S3/2 (DRUH In Mtion) or
S4/0 (DRUH In Marine Transport) is set, or S1/4 (Ok to Mwve) is
reset, the DRUH shall: remain in the current node; and set ALERT
DATA D5/6 (lnvalid Mbde Request).

[ COWAND CODE | 20 (10100b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE RANGE RES. UNI TS DATA ELEMENT
D1 ub 16 1 n/ a Command Subcode
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A 3.2.4.30 MARI NE TRANSPORT MODE REQUEST conmand.

Function: |If STATUS DATA S1/5 (DRUH in Align) and S3/2 (DRUH In
Motion) and S4/1 (DRUH In Air Transport) are reset, and S1/4 (K
to Move) is set, the DRUH shall: inhibit VM aiding; inhibit
ZUPTs; inhibit ZUPT requests; set STATUS DATA S1/3 (VM

I nhi bited), S3/4 (ZUPTs Inhibited), and S4/0 (DRUH in Marine
Transport Modde); and enter Marine Transport.

| f STATUS DATA S1/5 (DRUH in Align) or S3/2 (DRUH In Mtion) or
S4/1 (DRUH In Air Transport) is set, or S1/4 (Ok to Mve) is
reset, the DRUH shall: remain in the current node; and set ALERT
DATA D5/6 (lnvalid Mbde Request).

[ COWAND CODE | 20 (10100b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 17 1 n/ a Command Subcode

A 3.2.4.31 TRANSPORT MODE COVPLETE command.

Function: While in Air or Marine Transport, the DRUH shall: reset
STATUS DATA S4/0 (DRUH in Marine Transport Mdde), S4/1 (DRUH in
Air Transport Mdde) and S3/4 (ZUPTs | nhibited); enable ZUPTs and
ZUPT requests; release altitude, if fixed; reset STATUS DATA S3/0
(Inertial Altitude Fixed); and, if VM5 aiding was enabl ed prior
to transport, enable VMS aiding and reset STATUS S1/3 (VM5

| nhi bited). The DRUH may set STATUS DATA S1/1 (Position Update
Request) if useable GPS data are not avail abl e.

The DRUH may regard the TRANSPORT MODE COVPLETE command as an
indication the host is stationary. |If the DRUH is unable to
restore normal notion detection after transport conplete
processi ng has been conpl eted, ALERT DATA D4/1 (Excessive Rates)
shal | be set.

If in neither Air or Marine Transport, the DRUH shall reject the
command and set ALERT DATA D5/6 (lnvalid Mbdde Request).

[ COWAND CODE | 20 (10100b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE RANGE RES. UNI TS DATA ELEMENT
D1 ub 18 1 n/ a Command Subcode
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A 3.2.4.32 ENABLE ZERO VELOCI TY UPDATES comand.

Function: Requests the DRUH to enabl e zero-velocity updates
while in survey.

During Align, Air Transport and Marine Transport, the DRUH shal
retain the current ZUPT aiding state and set ALERT DATA D5/ 6
(I'nvalid Mdde Request).

[ COVMAND CODE | 21 (10101b) | DATA BYTE COUNT | O

A 3.2.4. 33 ACCEPT USER DATUM command.

Function: Requests the DRUHto retain the input data for use as
USERL1 or USER2 datum paraneters, corresponding to the validity
flag. Acceptance of this command shall not change the datum
paraneters currently used by the DRUH. (For the DRUH to use
new y entered user datum paraneters, the host nust send a

posi tion update conmand containing the appropriate Datum ID.)

The user defined datum paraneters are delta values (WGS 84 m nus
| ocal datum.

[ COWWAND CODE | 22 (10110b) | DATA BYTE COUNT | 40 |

BYTE( s) Bl Ts | TYPE RANGE RES. UNI TS DATA ELENMENT
D1 ub 1 1 n/ a Command Subcode
D2- D7 ASCI| [Valid Datum I D n/ a n/ a Dat um | D Code
Code (Appendi x G
D8- D11 2b +2000. 000 0.001 [ neter |User datumdelta-a *
D12- D15 2b +2000. 000 0. 001 n/ a User datum delta-f x10E7 *
D16- D17 2b +2000.0 0.1 nmeter |User datumdelta-x *
D18- D19 2b | +2000.0 0.1 neter |User datumdelta-y *
D20- D21 2b +2000.0 0.1 nmeter |User datumdelta-z *
D22- D23 ub 0 to 26 1 n/ a MERS Row Advance *
D24- D39 ASCI | | See Appendi x G n/ a n/a | Datum Descri ptor
D40 ub |0 thru 2 1 n/a |User Datum Validity:
0 = data not valid,
1 = data valid, DRUH USER1
2 = data valid, DRUH USER2

* Wien the GPS Installed flag (CFIG D27/7) is set, the DRUH
shal |l send these data elenents to the GPS receiver via GPS
nmessage #5038 (User Datunms). The GPS receiver range limts
may differ fromthose of the DRUH. If so, data outside the
GPS receiver range |imts may cause ALERT D1/ 6 (Datuns Do
Not Agree) to occur.
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A 3.2.4.34 PASS GPS SETUP DATA command.

Functi on:

Requests the DRUH to send setup data to the GPS
recei ver via GPS Message #5030 (Setup Data). The DRUH nai nt ai ns

control of Code Type and El evation Hold Type and nay override
data input in this command.
| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 31 |

BYTE( s) Bl Ts | TYPE | RANGE | RES UNI TS DATA ELEMENT

D1 ub 2 1 n/ a Conmmand Subcode

D2- D3 * * * * * Validity (Wrd 5)

D4- D5 * * * * * Code Type (Word 6)

D6- D7 * * * * * Coordi nate Reference (Wrd 7)

D8- D9 * * * * * Di stance Units (Word 8)
D10- D11 * * * * * Elevation Units (Wrd 9)
D12- D13 * * * * * El evati on Reference (Wrd 10)
D14- D15 * * * * * Angul ar Units (Wrd 11)
D16- D17 * * * * * North Reference (Wrd 12)
D18- D19 * * * * * MWAR Type (Word 13)
D20- D21 * * * * * Entered MVAR (Word 14)
D22- D23 * * * * * Entered MVAR (Word 15)
D24- D25 * * * * * Navi gati on Type (Wrd 16)
D26- D27 * * * * * El evation Hold Type (Wrd 17)
D28- D29 * * * * * Time Reference (Wrd 18)
D30- D31 * * * * * Error Units (Word 19)

* Shall be as specified in I CD GPS-153 for nmessage #5030

(Setup Data) for the data elenments and words listed in the

DATA ELEMENT col um.

111

Source: https://assist.dla.mil -- Downloaded: 2026-06-02T21:01Z
Check the source to verify that this is the current version before use.




M L- PRF- 71185

A. 3.2.4.35 PASS GPS DI FFERENTI AL CORRECTI ONS command.

Function: Requests the DRUH to send Differential GPS (DGPS)
corrections to the GPS receiver via GPS Message #260
(Differential Corrections).

| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 41 |

BYTE( s) Bl Ts | TYPE | RANGE | RES. | UNITS DATA ELEMENT
D1 ub 3 1 n/a | Command Subcode

D2- D3 * * * * * Bytes 1 and 2 of data (Word 1)
D4- D5 * * * * * Bytes 3 and 4 of data (Word 2)
D6- D7 * * * * * Bytes 5 and 6 of data (Word 3)
D8- D9 * * * * * Bytes 7 and 8 of data (Word 4)
D10- D11 * * * * * Bytes 9 and 10 of data (Word 5)
D12- D13 * * * * * Bytes 11 and 12 of data (Word 6)
D14- D15 * * * * * Bytes 13 and 14 of data (Word 7)
D16- D17 * * * * * Bytes 15 and 16 of data (Wird 8)
D18- D19 * * * * * Bytes 17 and 18 of data (Word 9)
D20- D21 * * * * * Bytes 19 and 20 of data (Word 10)
D22- D23 * * * * * Bytes 21 and 22 of data (Word 11)
D24- D25 * * * * * Bytes 23 and 24 of data (Word 12)
D26- D27 * * * * * Bytes 25 and 26 of data (Word 13)
D28- D29 * * * * * Bytes 27 and 28 of data (Word 14)
D30- D31 * * * * * Bytes 29 and 30 of data (Word 15)
D32- D33 * * * * * Bytes 31 and 32 of data (Word 16)
D34- D35 * * * * * Bytes 33 and 34 of data (Word 17)
D36- D37 * * * * * Bytes 35 and 36 of data (Word 18)
D38- D39 * * * * * Bytes 37 and 38 of data (Word 19)
D40- D41 * * * * * Bytes 39 and 40 of data (Word 20)

* Shall be as specified in ICD GPS-153 for GPS nessage #260
(Differential Corrections) for the data el enents and words
listed in the DATA ELEMENT col umm.

NOTE: More than one PASS GPS DI FFERENTI AL CORRECTI ONS command
may be required to transmt an entire RTCM DGPS data set
to the DRUH and GPS receiver. Unused bytes follow ng the
| ast DGPS data byte in this command should be filled with
"00000000".
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A 3.2.4. 36 ACCEPT HOST STATUS command.

Function: Requests the DRUH to set or reset Host Status A and B
STATUS DATA bits to the values in D2.

[ COVWAND CODE | 22 (10110b) | DATA BYTE COUNT | 2 |
BYTE( s) Bl Ts | TYPE RANGE RES. UNI TS DATA ELENMENT
D1 ub 4 1 n/ a Command Subcode
D2 6 dis 0 1 n/ a Spare bits
bits 2-7
D2 bit 1 1 dis 0 or 1 1 n/ a Host Status B
D2 bit O 1 dis 0 or 1 1 n/ a Host Status A

NOTE: STATUS DATA S5/1 (Host Status A) and S5/0 (Host Status B)
al | ow host devices to communicate with each other through
the DRUH. For exanple, the host may use them in
conjunction with S4/6 (1553 Bus Active) and $S4/5 (Host
RS-422 Bus Active), to signal that one host device asserts
master control of the DRUH

A. 3.2.4.37 ENABLE | NERTI AL MODE conmand.

Function: Requests the DRUH to inhibit use of GPS aiding.

If the GPS Installed flag (CFIG D27/7) is set, the DRUH shall:
inhibit GPS aiding;, and reset STATUS DATA S5/6 (GPS Enabl ed)
unless [GPS aiding is enabled, and the DRUH is in Dynamc Align,
and STATUS DATA S1/4 (OK To Move) is reset, and STATUS DATA S3/2
(DRUH In Motion) is set]. In which case the DRUH shall: keep GPS
ai di ng enabl ed; and set ALERT DATA D5/6 (lnvalid Mdde Request).

If the GPS Installed flag (CFIG D27/7) is reset, the DRUH shall:
inhibit GPS aiding; and set ALERT DATA D5/6 (lInvalid Mde
Request) .

| COVVAND CQODE | 22 (10110b) | DATA BYTE COUNT | 1 |
BYTE( s) Bl Ts | TYPE RANGE RES. UNI TS DATA ELEMENT
D1 ub 5 1 n/ a Command Subcode
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A. 3.2.4.38 ENABLE | NTEGRATED MODE conmand.

Function: Requests the DRUH to enabl e use of GPS aiding.

If the GPS Installed flag (CFIG D27/7) is, the DRUH shal
determne BIT status of the GPS recei ver, antenna, and

communi cations link. |If BIT passes, the DRUH shall: enable GPS
ai di ng; and set STATUS DATA S5/6 (GPS Enabled). If BIT fails,
the DRUH shall: inhibit GPS aiding;, reset STATUS DATA S5/6 (GPS

Enabl ed); and set ALERT DATA D5/6 (Invalid Mdde Request).

If the GPS Installed flag (CFIG D27/7) is reset, the DRUH shall:
inhibit GPS aiding; and set ALERT DATA D5/6 (lInvalid Mde
Request) .

| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 6 1 n/ a Command Subcode

A 3.2.4.39 USE DEGRADED GPS DATA conmmand.

Function: Requests the DRUH to accept GPS updates when STATUS

DATA S6/0 (EPE £ GPS Poor Level) is set and S6/1 (EPE £ GPS Good
Level) is reset.

| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 7 1 n/ a Command Subcode

A 3.2.4.40 SELECT Y-CODE ONLY SATELLI TES conmand.

Function: Requests the DRUH to comrand the GPS receiver to use
only Y-code satellites for GPS data.

| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 8 1 n/ a Command Subcode

A 3.2.4.41 SELECT P OR Y-CODE SATELLI TES conmand.

Function: Requests the DRUH to command the GPS receiver to use
either P-code or Y-code satellites for GPS data.

| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE RANGE RES. UNI TS DATA ELEMENT
D1 ub 9 1 n/ a Command Subcode
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A 3.2.4.42 DO NOT APPLY RELATIVE OFFSETS conmand.

Function: Wen received, the DRUH shall reset the Relative
O fsets Applied flag and provide positions without relative
of fsets applied whenever position data are request ed.

| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 10 1 n/ a Command Subcode

A 3.2.4.43 APPLY RELATIVE OFFSETS conmmand.

Functi on: \Wen received, the DRUH shall set the Relative Ofsets
Applied flag and provide offset positions whenever position data
are requested.

| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 11 1 n/ a Command Subcode

A 3.2.4.44 RESET RELATIVE OFFSETS conmand.

Functi on: Wen received, the DRUH shall set the relative offsets
to zero and reset STATUS DATA S2/0 (Relative O fsets Determ ned).

| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 12 1 n/ a Command Subcode

A 3.2.4.45 RETURN DATUM DATA command.

Function: Requests the DRUH to send a DATUM DATA nessage.

| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 2 |

BYTE( s) Bl Ts | TYPE RANGE RES. UNI TS DATA ELEMENT
D1 ub 19 1 n/ a Command Subcode
D2 ub 0- 64 1 n/ a Nunber of Datumto be returned:

0 = DRUH Datum I n Use
1 thru 60 = DRUH preprogranmed Datuns

61 = DRUH USER1 Datum
62 = DRUH USER2 Datum
63 = GPS USER1 Dat um
64 = GPS USER2 Dat um
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A 3.2.4.46 RETURN GPS Tl ME & DAY command.

Function: Requests the DRUH to send a GPS TI ME & DAY nessage.

| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 20 1 n/ a Command Subcode

A 3.2.4.47 RETURN GPS PCSI TI ON DATA command.

Function: Requests the DRUH to send a GPS PCSI TI ON DATA nessage.

| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 21 1 n/ a Command Subcode

A 3.2.4.48 RETURN GPS WARNI NG comand.

Function: Requests the DRUH to send the currently queued GPS
warning in a GPS WARNI NG nessage.

| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 22 1 n/ a Command Subcode

A 3.2.4.49 RETURN NEXT GPS WARNI NG command.

Function: Requests the DRUH to delete the current GPS war ning,
and queue and send the next GPS warning in a GPS WARNI NG nessage.

| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 23 1 n/ a Command Subcode

A. 3.2.4.50 RETURN PRECI SI ON NAVI GATI ON DATA comand.

Function: Requests the DRUH to send a PRECI SI ON NAVI GATI ON DATA
nmessage.

| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE RANGE RES. UNI TS DATA ELEMENT
D1 ub 24 1 n/ a Command Subcode
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A 3.2.4.51 RETURN DRUH S/ W | DENTI FI CATI ON DATA comand.

Function: Requests the DRUH to send a DRUH S/ W I DENTI FI CATI ON
DATA nessage.

| COWAND CODE | 22 (10110b) | DATA BYTE COUNT | 1 |

BYTE( s) Bl Ts | TYPE | RANCE | RES. UNI TS DATA ELEMENT

D1 ub 25 1 n/ a Command Subcode

A 3.2.4.52 ACCEPT PO NTI NG DEVI CE BORESI GHT command.

Function: Wen the Pointing Device Boresight Angles flag (CFIG
D29/7) 1s set, requests the DRUH to accept a pointing device
bor esi ght angl es update. Boresight angle paraneters are defined
i n Appendi x C.

When the Pointing Device Boresight Angles flag (CFI G D29/7) is
reset, the DRUH shall reject the command and set ALERT DATA D5/7
(I'nvalid Update Request).

[ COWAND CODE | 23 (10111b) | DATA BYTE COUNT | 13 |

BYTE(s) |BITs | TYPE RANGE RES. UNI TS DATA ELEMENT
D1 2b 0 1 n/ a Reserved Spare
D2- D3 ub 0 to 6399.9 0.1 m | Pointing Device Orientation 1 A
D4- D5 2b -1600.0 to 0.1 m | Pointing Device Orientation 1 B
+1600. 0
D6- D7 2b -3199.9 to 0.1 m | Pointing Device Orientation 1 G
+3200. 0
D8- D9 ub 0 to 6399.9 0.1 m | Poi nting Device Orientation 2 A
D10- D11 2b -1600.0 to 0.1 m | Poi nting Device Orientation 2 B
+1600. 0
D12- D13 2b -3199.9 to 0.1 m | Pointing Device Orientation 2 G
3200.0

A. 3.2.4.53 RESTART commmand.

Function: Requests the DRUH to reinitiate Align. Upon receipt
of a RESTART command the DRUH shall reinitialize within 2 seconds
and perform Static Align or Dynam c Align.

When GPS aiding is inhibited, the DRUH shall accept a RESTART
command only if STATUS DATA S3/2 (DRUH in Mdtion) is reset; or
ALERT DATA D2/ 4 (Unable to Conplete Align), or D2/3 (Align
Interrupt), or D3/1 (Excessive Rates) is set.

When GPS aiding is enabled, the DRUH shall accept a RESTART
command at any tine.

[ COWAND CODE | 26 (11010b) | DATA BYTE COUNT | 0 |
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A 3.2.4.54 STORED HEADI NG ALI GN conmmand.

Function: Requests the DRUH to enter Accelerated Align if

recei ved before 60 seconds of Static Align have been conpl et ed.
The DRUH shall remain in the current node and set ALERT DATA D5/ 6
(I'nvalid Mode Request) if a STORED HEADI NG ALI GN command i s
recei ved when: the DRUH has been in Static Align nore than 60
seconds; or the previous shutdown was abnornal; or a RESTART
command was previously accepted; or ALERT DATA D2/3 (Align
Interrupt) is set; or ALERT DATA D5/3 (Configuration Data Not
Present) or D2/ 7 (Vehicle Boresight Angles Not Present) or D5/4
(Poi nting Device Boresight Angles Not Present) was previously
set.

[ COWAND CODE | 27 (11011b) | DATA BYTE COUNT | 0 |

A 3.2.4.55 SHUTDOWN conmmand.

Function: Requests the DRUH to save current position, attitude,
and any other data necessary to initiate normal operation when
the DRUH i s next energized; and enter Static Align at the next
turn-on.

ALERT DATA D3/7 (Motion During Shutdown Request) shall be set if
STATUS DATA S3/2 (DRUH in Mdtion) is set when the command is
recei ved. ALERT DATA D1/0 (Previous Shutdown Abnormal) shall be
set at the next turn-on if STATUS DATA S3/2 (DRUH in Mtion) is
set when the command is being processed.

[ COWAND CODE | 30 (11110b) | DATA BYTE COUNT | 0 |

A 3.2.4.56 RETURN BI T DATA command.

Function: Requests the DRUH to send the BIT DATA nessage.

[ COWAND CODE | 31 (11111b) | DATA BYTE COUNT | 0 |
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A. 3.2.5 Host RS-422 nessage response tines. The DRUH shal
conplete transm ssion of a nessage in response to a 5 Hz conmand
within 130 nsec. The DRUH shall conplete transm ssion of a
message in response to a 100 Hz conmand within 9 nsec. Response
times are neasured beginning wwth transm ssion of the first bit
of the command by the host and ending with receipt of the | ast
bit of the nessage by the host.

A 3.2.6 Host RS-422 nessage formats. The format of DRUH
out put nessages shall be:

FI S1..S6 D1........... DN E1 E2 F

DESCRI PTI ON OF SYMBOLS

a. F, Flag. The SDLC flag byte.

b. I, identifier. The identifier byte shall indicate the type
of nmessage sent by the DRUH. The identifier code is 5 bits,
as specified in the detail ed nessage description. The
identifier shall contain the 3 bit sequence nunber echoed
fromthe initiating coommand. The conpl ete nessage
identifier can be used by the host to correl ate responses
W th requests.

VESSAGE | DENTI FI ER
SEQ NO. CODE
XXX XXXXX
bit position 765 43210
c. S1....... S6, status data. Six bytes of STATUS DATA as
specified in Appendi x B.
d. DL....... DN, Data. The data field shall contain O to 64

bytes of data as specified in the detail ed nessage
descri ption.

e. E1, E2, error detection code. The two byte CRC

f. X, synbol. An X indicates a binary "1" or "0".

A 3.2.7 Messages. Host RS-422 nessages are described in the
fol | ow ng subparagraphs. Message contents shall be as specified
t herei n.
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A 3.2.7.1 STATUS DATA nessage.

Functi on: Provi des the current status of the DRUH

[ TDENTIFIER | 0 (00000b) | DATA BYTE COUNT | 0 |

A 3.2.7.2 NAVI GATI ON DATA nessage.

Function: Provides grid position, vehicle attitudes, and
di stance travel ed dat a.

[ TDENTIFIER | 1 (00001b) | DATA BYTE COUNT | 28 |
BYTE( s) Bl Ts | TYPE RANGE RES. UNI TS DATA ELENMENT
D1- D3 ub 0 to 10, 000, 000 1 neter | Northing
D4- D5 15 2b -16,384 to +16, 383 ** 1 meter |[Altitude
D6- D8 17 ub 0to 1,310,710 ** 10 nmeter |[Distance Traveled ***
D9- D10 ub 0to 6,399.9 0.1 m | Poi nting Device Geodetic
Azimuth or Gid Azinuth
D11-D12 15 2b -1,638.4 to +1,638.3** [ 0.1 m | Vehicle Roll or Cant
D13- D14 15 2b -1600.0 to +1600.0 0.1 m | Vehicle Pitch
D15- D16 ub 0to 6,399.9 0.1 m | Vehi cl e Geodetic or Gid
Azi mut h
D17 3 dis [0 n/ a n/ a Spare Bits
bits 5-7
D17 1 dis [0 or 1 n/ a n/ a Rel ative O fsets Applied
bit 4 out put flag
D17 4 ub 0tol 1 n/ a Host (DRUH) Gid
bits 0-3 0 = BNG
1 = UTM
D18- D20 20 ub 0 to 999,999 * 1 neter |Easting
D21 7 2b -61 to +61 1 n/ a Ext ended Zone Nunber

61 = normal zone
DRUH shal | ignore sign

D22 7 2b -60 to +60 1 n/ a DRUH Henmi sphere & Zone
+ nort hern hem sphere
- sout hern hem sphere

D23- D28 ASCI| [Valid Datum I D Code n/ a n/ a Dat um | D Code
(Appendi x G (6 ASCI| Characters)
* Actual limts are the UTM zone boundari es plus zone

extension which are latitude and datum dependent.

** For val ues outside the range, the output value shall be
fixed at the appropriate positive or negative range |imt.

*** Total distance traveled since turn-on or |ast RESET DI STANCE
command. Distance Travel ed may not accurately reflect the
actual vehicle trajectory during Dynamc Align.
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A . 3.2.7.3 ATTI TUDE DATA nessage.

Function: Provides Pointing Device geodetic or grid azinuth,
Poi nting Device Pitch; Vehicle pitch; Vehicle cant or roll; and
Poi nting Device azimuth and pitch rates.
| | DENTI FI ER | 2 (00010b) | DATA BYTE COUNT | 12 |
BYTE(s) | BI Ts | TYPE RANGE RES. UNI TS DESCRI PTI ON
D1- D2 ub [0 to 6,399.9 0.1 m | Poi nting Device Geodetic
Azimuth or Gid Azinuth
D3- D4 15 2b |[-1600.0 to 0.1 m | Poi nting Device Pitch
+1600. 0
D5- D6 15 2b |-1638.4 to 0.1 m | Vehicle Roll or Cant
+1638.3 *
D7- D8 15 2b |-1600.0 to 0.1 m | Vehicle Pitch
+1600. 0
D9- D10 2b |-5898.24 to 0.18 | ml/sec |[Pointing Device Azinuth Rate
+5898. 06 *
D11- D12 2b |-5898.24 to 0.18 | ml/sec [Pointing Device Pitch Rate
+5898. 06 *

* For val ues outside the range,
fixed at the appropriate positive or

A 3.2.7.4 TRAVEL LOCK DATA nessage.

Functi on:

t he out put val ue shal

Pr ovi des Travel
associ at ed dat a.

be
negative range limt.

Lock Reference attitudes and

[ TDENTIFIER | 3 (00011b) | DATA BYTE COUNT | 12 |
BYTE(s) | BI Ts | TYPE RANGE ES. UNI TS DESCRI PTI ON
D1- D2 ub [0 to 6,399.9 0.1 m | Poi nting Device Geodetic
Azimuth or Gid Azinuth
D3- D4 15 2b |[-1600.0 to 0.1 m | Poi nting Device Pitch
+1600. 0
D5- D6 ub |0 to 6,399.9 0.1 m | Travel Lock Pointing Device
Ceodetic or Gid Azinuth
Ref erence
D7- D8 2b |-1600 to +1600 0.1 m | Travel Lock Pointing Device
Pitch Reference
D9- D10 2b |-5898.24 to 0.18 | ml/sec |[Pointing Device Azinuth Rate
+5898. 06 *
D11- D12 2b |-5898.24 to 0.18 | ml/sec [Pointing Device Pitch Rate
+5898. 06 *

* For val ues outside the range,
fixed at the appropriate positive or

t he out put val ue shal
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A 3.2.7.5 BULT-INTEST (BIT) DATA nessage.

Functi on: Provi des BI T st at us.

[ TDENTIFIER | 4 (00100b) | DATA BYTE COUNT | 2 |
BYTE(s) | BI Ts | TYPE RANGE RES. UNI TS DESCRI PTI ON
D1- D2 dis [n/a n/ a n/ a BI T DATA per Appendi x B

Spare BI T DATA bits shall be reset (= 0).

NOTE: Since spares may be activated in future revisions, host
checking of spare BIT DATA bit values is not recommended.

A . 3.2.7.6 ALERT DATA nessage.

Functi on: Pr ovi des DRUH ALERT DATA.

[ TDENTIFIER | 6 (00110b) | DATA BYTE COUNT | 6 |
BYTE(s) | BI Ts | TYPE RANGE RES. UNI TS DESCRI PTI ON
D1- D6 dis [n/a n/ a n/ a ALERT DATA per Appendi x B

Spare ALERT DATA bits shall be reset (= 0).

NOTE: Since spares may be activated in future revisions, host
checki ng of spare ALERT DATA bit values is not recomended.
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Function: Indicates tinme remaining to conplete Align rel ated
functions.

| IDENTIFIER | 7 (00111b) | DATA BYTE COUNT | 2 |
BYTE(s) [BITs | TYPE RANGE RES. [ UNITS DESCRI PTI ON
D1- D2 11 ub [0 to 2047 1 second Align Tine To Go *

* Align Time To Go shal
Accel erated, Static,

when:

conpl et e;

or

be the time remaining to conplete
Dynam c Align.

It shall be zero

[ Accel erated Align is conplete and the Odoneter
Installed flag (CFI G D29/ 0)

or

t er m nat ed.

is reset];
Dynam c Align is conplete;

or Static Alignis
or Align has been

When Accelerated Align is conplete and the Cdoneter

Installed fl

remai ni ng until

ag i s set,

when VMS ai di ng can be used.

Align Time To Go shal
VMS ai di ng can be used.

be the tine
It shall be zero

Align Time To Go may be frozen when noving and GPS ai ded
time isn’t being accunul at ed.

A 3.2.7.8 POSI TI ON DATA nessage.

Function: Provides grid position data.
[ TDENTIFIER | 8 (01000b) | DATA BYTE COUNT | 16 |
BYTE(s) | BITs | TYPE RANGE RES. UNI TS DATA ELEMENT
D1 3 dis |0 n/ a n/ a Spare Bits
bits 5-7
Dl bit 4 1 dis [0 or 1 n/ a n/ a Rel ative O fsets Applied
out put flag
D1 4 ub 0tol 1 n/ a Host (DRUH) Gid
bits 0-3 0 = BNG
1 = UM
D2 7 2b -60 to +60 1 n/ a DRUH Henmi sphere & Zone
+ = northern hem sphere
- = sout hern hem sphere
D3- D5 20 ub 0 to 999,999 * 1 nmet er Easti ng
D6- D8 ub 0 to 10, 000, 000 1 nmet er Nor t hi ng
D9- D10 15 2b -16,384 to 1 nmet er Al titude
+16, 383 **
D11- D16 ASCIl |[Valid Datum I D n/ a n/ a Dat um | D Code
Code (Appendi x G
* Actual limts are the UTM zone boundari es plus zone

extension which are latitude and datum dependent.

For val ues outside the range,
fixed at the appropriate positive or
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A . 3.2.7.9 PO NTI NG DEVI CE ATTI TUDE DATA nessage.

Function: Provides Pointing Device Attitude dat a.

[ TDENTIFIER | 10 (01010b) | DATA BYTE COUNT | 6 |
BYTE(s) | BI Ts | TYPE RANGE RES. UNI TS DESCRI PTI ON
D1- D2 ub [0 to 6,399.9 0.1 m | Poi nting Device Geodetic
Azimuth or Gid Azinuth

D3- D4 2b |[-1600.0 to 0.1 m | Poi nting Device Pitch
+1600. 0

D5- D6 2b [-3199.9 to 0.1 m | Poi nting Device Roll or Cant
+3200. 0

A. 3.2.7.10 PO NTI NG DEVI CE RATE DATA nessage.

Function: Provides Pointing Device angul ar rates.

[ TDENTIFIER | 11 (01011b) | DATA BYTE COUNT | 6 |

BYTE(s) | BI Ts | TYPE RANGE RES. UNI TS DESCRI PTI ON

D1- D2 2b |-3276.8 to 0.1 [ ml/sec |Pointing Device Azinmuth Rate
+3276.7 *

D3- D4 2b |-3276.8 to 0.1 | ml/sec |Pointing Device Pitch Rate
+3276.7 *

D5- D6 2b |-3276.8 to 0.1 [ ml/sec |Pointing Device Roll Rate
+3276.7 *

* For values outside the range, the output value shall be
fixed at the appropriate positive or negative range |imt.

A 3.2.7.11 PO NTI NG DEVI CE BORESI GHT nessage.

Function: Provides Pointing Device boresight angle values. If
t he Poi nting Device Boresight Present flag is reset, the data

returned in a PO NTI NG DEVI CE BORESI GHT nessage may be invalid.
Poi nting Device Boresight angles are defined in Appendi x C

| | DENTI FI ER | 13 (01101b) | DATA BYTE COUNT | 12 |

BYTE(s) | BI Ts | TYPE RANGE RES. | UNITS DATA ELEMENT

D1- D2 ub 10 to 6399.9 | 0.1 | ml |pointing Device Orient. 1 A

D3- D4 2b |-1600.0 to 0.1 | ml |pointing Device Orient. 1 B
+1600. 0

D5- D6 2b |-3199.9 to 0.1 | ml |pointing Device Orient. 1 G
+3200.0

D7- D8 ub 10 to 6399.9 | 0.1 | ml |pointing Device Orient. 2 A

D9- D10 2b |-1600.0 to 0.1 | ml |pointing Device Orient. 2 B
+1600. 0

DI1-D12 2b [-3199.9 to | 0.1 | mMT [Pointing Device Orient. 2 G
+3200.0
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A 3.2.7.12 SURVEY QUALITY nessage.

Functi on:
DRUH estinmates of DRUH position and azinuth errors.

Provi des t he val ues of

relative offsets and current

| IDENTIFIER | 15 (01111b) | DATA BYTE COUNT | 20 |
BYTE(s) | BI Ts | TYPE RANGE RES. UNI TS DATA ELEMENT
D1- D2 ub [0 to 2047 0.0625 |[neter | DRUH Estimated Horizontal CEP
D3- D4 ub |0 to 2047 0.0625 |[neter |DRUH Estimated Vertical Probable
Error
D5- D6 ub |0 to 2047 0.0625 |[neter | DRUH Esti nat ed Headi ng Probabl e
Error
D7- D8 ub |0 to 2047 0.0625 |[neter [ Odonmeter Danped Horizontal CEP
Specification (0.25 percent x
di stance travel ed since | ast
posi ti on update)
D9- D10 ub |0 to 2047 0.0625 |[neter | Odometer Danped Vertical Probable
Error Specification (0.067 percent X
di stance travel ed since | ast
al titude update)
D11- D12 ub [0.1 to 10.0 |[0.0625 n/a |Estinmated Horizontal Spec Multiplier
D13- D14 ub [0.1 to 10.0 |[0.0625 n/a |[Estimated Vertical Spec Miltiplier
D15- D16 2b | +2000. 0 0.1 nmeter [North Relative Ofset
D17- D18 2b | +2000. 0 0.1 neter |East Relative Ofset
D19- D20 2b | +2000. 0 0.1 neter [Altitude Relative O fset

A 3.2.7.13 VEH CLE BORESI GHT nessage.

Function: Provides Vehicle Boresight angle values. |If the
Vehi cl e Boresight Present Flag is reset, the data returned in a
VEHI CLE BORESI GHT nessage may be invalid. Vehicle Boresight
angl es are defined in Appendi x C.
| IDENTIFIER | 16 (10000b) | DATA BYTE COUNT | 6 |

BYTE(s) | BI Ts | TYPE RANGE RES. [UNITS DATA ELENMENT
D1- D2 ub |0 to 6399.9 0.1 ml [Vehicle a

D3-D4 2b [-1600.0 to +1600.0 | 0.1 ml [Vehicle b

D5- D6 2b [-3199.9 to +3200.0 | 0.1 mT [vehicle g
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A 3.2.7.14 GEODETI C DATA nessage.

Function: Provides geodetic position, altitude and velocity
dat a.
[ TDENTIFIER | 17 (10001b) | DATA BYTE COUNT | 36 |
BYTE( s) Bl Ts | TYPE RANGE RES. UNI TS DESCRI PTI ON
D1- D2 sb -90 to +90 1 degree | Latitude Degrees *
+ = Northern hem sphere
- = Sout hern hem sphere
D3- D6 ub (g to (60 - 1/ 224) 1/ 224 arc Latitude M nutes *
m nut e
D7- D8 sb -180 to +180 1 degree [ Longi t ude Degrees *
+ = East of Prinme Meridian
- = West of Prime Meridian
D9- D12 ub (g to (60 - 1/ 224) 1/ 224 arc Longi tude M nutes *
m nut e
D13- D16 2b -32,768 to +32,767 | 0.01 nmeter |Altitude
D17- D20 2b -32,768 to +32,767 | 1,216 | meter |Velocity North
/ sec
D21- D24 2b -32,768 to +32,767 [ 1,016 | nmeter |Velocity East
/ sec
D25- D28 2b -32,768 to +32,767 | 4,216 | meter |Velocity Up
/ sec
D29 2b |0 1 n/ a Reserved Spare
D30 3 dis [0 n/ a n/ a Spare Bits
bits 5-7
D30 1 dis [0 or 1 n/ a n/ a Rel ative Offsets Applied
bit 4 out put flag
D30 4 ub [0 to 1 1 n/ a Host (DRUH) Gid
bits 0-3 0 = BNG
1 = UM
D31- D36 ASCI| [Valid Datum I D n/ a n/ a Dat um | D Code
Code (Appendi x G
* In addition to the individual field range limts for degrees

and seconds,

| ongi t ude,

respectively.
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A 3.2.7.15 CONFI GURATI ON DATA nessage.

Function: Provides the configuration data presently used by the
DRUH. |f the Configuration Data Present flag is reset, the data
returned in a CONFI GURATI ON DATA nessage may be invali d.
Configuration data elenents are defined in Appendi x C

[ TDENTIFIER | 18 (10010b) | DATA BYTE COUNT | 54 |
BYTE(s) | BI Ts | TYPE RANGE RES. UNI TS DATA ELENMENT
D1- D2 2b [-3199.9 to +3200.0(0.1 m | 1 - 2 Threshold Angle
D3- D4 2b [-3199.9 to +3200.0(0.1 m | 2 - 1 Threshold Angle
D5- D6 2b |-25.00 to +25.00 0.01 nmet er Oientation 1 Vehicle DX
D7- D8 2b |-25.00 to +25.00 0.01 nmet er Oientation 1 Vehicle DY
D9- D10 2b |-25.00 to +25.00 0.01 nmet er Oientation 1 Vehicle DZ
D11- D12 2b |-25.00 to +25.00 0.01 nmet er Orientation 2 PD DX
D13- D14 2b |-25.00 to +25.00 0.01 nmet er Orientation 2 PD DY
D15- D16 2b |-25.00 to +25.00 0.01 nmet er Orientation 2 PD DZ
D17- D18 2b |2 to 15 0.25 m nut e Excl usi ve ZUPT node ZUPT
i nterval
D19- D20 ub |2 to 63 1 m nute | Odoneter Mode ZUPT i nterval
D21- D22 ub [3.5to 34.0 0. 25 mnute |[Static Align Tine
D23- D24 ub [0 to 10 (0 valid 1 second | Shot Detect Interval
only if D29/5 is
reset)
D25- D28 dis |n/a n/ a n/ a Configuration definition
flags (See Appendi x C
D29- D30 ub |0.750 to 1.250 0. 001 n/ a Odonet er Scal e Fact or
D31- D32 2b [-3276.8 to +3276.7 0.1 m radi an | Fuel Consunption Factor
/ km
D33 hex |00 to 3F n/ a n/ a DRUH Coor di nate Frane Code
for Oientation 1
D34 hex |00 to 3F n/ a n/ a DRUH Coor di nate Frane Code
for Orientation 2
D35- D36 ub |0 thru 15 1 n/ a Current Configuration Code
Nunber
D37- D38 2b [-25.00 to +25.00 0. 01 nmet er Odonet er action point DX
D39- D40 2b [-25.00 to +25.00 0. 01 nmet er Odonet er acti on point DY
D41- D42 2b [-25.00 to +25.00 0. 01 nmet er Odonet er action point DZ
D43- D44 2b |-25.00 to +25.00 0.01 nmet er GPS ant enna DX
D45- D46 2b |-25.00 to +25.00 0.01 nmet er GPS ant enna DY
D47- D48 2b |-25.00 to +25.00 0.01 nmet er GPS antenna DZ
D49- D50 ub |10 to 900 1 second |[GPS Update Tine-out Interval
D51- D52 ub |0 to 256 1 nmet er GPS EPE Good Val ue
D53- D54 ub [0 to 32,535 1 nmet er GPS EPE Poor Val ue
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A 3.2.7.16 DATUM DATA nessage.

Function: Provides datumdata for the datum nunber in the
requesti ng RETURN DATUM DATA conmand. Update of datuns #63 and
#64 may require up to two seconds follow ng an ACCEPT USER DATUM
command. Datum data el enents are defined in Appendi x G

[ TDENTIFIER | 19 (10011b) | DATA BYTE COUNT | 40 |
BYTE(s) | BI Ts | TYPE RANGE RES. UNI TS DESCRI PTI ON
D1 ub 1to 64 1 n/ a Ref erence Nunber for DRUH
datumin use
D2 ub |0 to 64 1 n/ a Request ed Dat um Ref erence
Nunber
D3- D8 ASCI| [Valid Datum I D n/ a n/ a Dat um | D Code
Code (Appendi x G
D9- D12 2b +2000. 000 0. 001 neters |Datum delta-a
D13- D16 2b +2000. 000 0. 001 n/ a Dat um del ta-f x10E7
D17- D18 2b +2000.0 0.1 nmeters | Datum del t a- x
D19- D20 2b | +2000.0 0.1 neters | Datum delta-y
D21- D22 2b +2000.0 0.1 nmeters | Datum delta-z
D23- D24 ub 0 to 26 1 n/ a MGERS Row Advance
D25- D40 ASCI | | See Appendi x G n/ a n/ a Dat um Descri pt or

A 3.2.7.17 GPS TI ME & DAY DATA nessage.

Function: Passes tinme and day data provided to the DRUH in GPS
message #5040. The tine represented is the tine of validity of
the last tinme mark nessage. |f GPS nessage #5040 has never been
recei ved or has not been refreshed within two seconds of its
previ ous reception, or if the GPS receiver has failed; GPS Tine
shall be zero and other data el enents may be outside their
specified limts.

| IDENTIFIER | 20 (10100b) | DATA BYTE COUNT | 24 |

BYTE( s) Bl Ts TYPE RANGE RES. UNI TS DATA ELEMENT
D1- D2 * * * * * GPS Tine (Wrd 1)

D3- D4 * * * * * GPS Tinme (Word 2)

D5- D6 * * * * * GPS Tinme (Word 3)

D7- D8 * * * * * GPS Tine (Word 4)

D9- D10 * * * * * Ti e Reference (Wrd 19)
D11- D12 * * * * * Hours (Word 20)

D13- D14 * * * * * M nutes (Word 21)

D15- D16 * * * * * Seconds (Word 22)

D17- D18 * * * * * Day of Week (Word 23)
D19- D20 * * * * * Day of Nbnth (Word 24)
D21- D22 * * * * * Mbnth (Word 25)

D23- D24 * * * * * Year (Word 26)

* Shall be as specified in ICD GPS-153 for the GPS nessage
#5040 (Current Status) data el enments and words specified in
t he DATA ELEMENT col um.
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A 3.2.7.18 GPS POSI TI ON DATA nessage.

Function: Passes GPS receiver derived antenna position and
status indicators of position accuracy provided to the DRUH in
GPS nessage #5040 (Current Status). |If GPS nessage #5040 has
never been received or has not been refreshed within two seconds
of its previous reception, or if the GPS receiver has failed; GPS
Tinme shall be set to O and other data el enents nay be outside the
specified imts.

[ TDENTIFIER | 21 (10101b) | DATA BYTE COUNT | 64 |

BYTE( s) Bl Ts TYPE RANGE RES. UNI TS DATA ELEMENT
D1- D2 * * * * * GPS Tine (Wrd 1)
D3- D4 * * * * * GPS Tinme (Word 2)
D5- D6 * * * * * GPS Tinme (Word 3)
D7- D8 * * * * * GPS Tine (Word 4)
D9- D10 * * * * * Position (Wrd 5)
D11- D12 * * * * * Position (Wrd 6)
D13- D14 * * * * * Position (Word 7)
D15- D16 * * * * * Position (Word 8)
D17- D18 * * * * * Position (Word 9)
D19- D20 * * * * * Position (Wrd 10)
D21- D22 * * * * * Position (Wrd 11)
D23- D24 * * * * * Position (Wrd 12)
D25- D26 * * * * * Position (Wrd 13)
D27- D28 * * * * * Position (Wrd 14)
D29- D30 * * * * * Position (Wrd 15)
D31- D32 * * * * * Position (Wrd 16)
D33- D34 * * * * * Position (Wrd 17)
D35- D36 * * * * * Position (Wrd 18)
D37- D38 * * * * * FOM (Word 35)
D39- D40 * * * * * TFOM (Word 36)
DA1- D42 * * * * * EPE (Word 40)
D43- D44 * * * * * EPE (Word 41)
DA5- D46 * * * * * EPE Units (Word 42)
D47- D48 * * * * * Nav Converge (Word 43)
D49- D50 * * * * * El evation Status (Word 44)
D51- D52 * * * * * Current DOP (Word 45)
D53- D54 * * * * * Current DOP (Word 46)
D55- D56 * * * * * Datum I dentifier (Wrd 86)
D57- D58 * * * * * Datum I dentifier (Wrd 87)
D59- D60 * * * * * Datum I dentifier (Wrd 88)
D61- D62 * * * * * SA/ A-S Message (Word 78)
D63- D64 ub 0 1 n/ a Spar e

* Shall be as specified in ICD GPS-153 for the GPS nessage
#5040 (Current Status) data el enments and words specified in
t he DATA ELEMENT col um.
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A 3.2.7.19 GPS WARNI NG nessage.

Function: Qutputs GPS Warni ng Message, #5044, ASCI| character
strings output by the GPS receiver and queued by the DRUH. In
response to the RETURN GPS WARNI NG conmand, the currently queued
war ni ng shall be returned. In response to the RETURN NEXT GPS
WARNI NG t he currently queued warning shall be deleted and the
next saved warni ng shall becone the current warning and be
returned. When no GPS Warni ng Messages are saved, the DRUH shal
return: GPS Tine = 0; Warning ID = 0; and Warni ng Message,
(W6-VW) = “No PLGR “; (WLO-WL3) = *“ “5 (W4-W7) =
“War ni ngs”; (W8-wW1) = *© “.

| IDENTIFIER | 22 (10110b) | DATA BYTE COUNT | 42 |

BYTE(s) | BI Ts | TYPE RANGE RES. | UNITS DATA ELEMENT
D1- D2 * * * * * GPS Tine (Wrd 1)

D3- D4 * * * * * GPS Tine (Wrd 2)

D5- D6 * * * * * GPS Tine (Wrd 3)

Dr7- D8 * * * * * GPS Tine (Wrd 4)

D9- D10 * * * * * Warning ID (Wrd 5)

D11- D12 * * * * * War ni ng Message (Word 6)
D13- D14 * * * * * War ni ng Message (Word 7)
D15- D16 * * * * * War ni ng Message (Word 8)
D17- D18 * * * * * War ni ng Message (Word 9)
D19- D20 * * * * * War ni ng Message (Word 10)
D21- D22 * * * * * War ni ng Message (Word 11)
D23- D24 * * * * * VWar ni ng Message (Word 12)
D25- D26 * * * * * War ni ng Message (Word 13)
D27- D28 * * * * * War ni ng Message (Word 14)
D29- D30 * * * * * War ni ng Message (Word 15)
D31- D32 * * * * * War ni ng Message (Word 16)
D33- D34 * * * * * War ni ng Message (Word 17)
D35- D36 * * * * * War ni ng Message (Word 18)
D37- D38 * * * * * War ni ng Message (Word 19)
D39- D40 * * * * * War ni ng Message (Word 20)
D41- D42 * * * * * War ni ng Message (Word 21)

* Shall be as specified in ICD GPS-153 for the GPS nessage
#5044 (Warni ng Messages) data el enents and words specified
in the DATA ELEMENT col um.
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A 3.2.7.20 PRECI SI ON NAVI GATI ON DATA nessage.

Function: Provides high resolution grid position data.

[ TDENTIFIER | 24 (11000b) | DATA BYTE COUNT | 48 |

BYTE( s) Bl Ts | TYPE RANGE RES. UNI TS DATA ELEMENT
D1 4 dis [0 n/ a n/ a Spare Bits
bits 5-7
Dl bit 4 1 dis [0 or 1 n/ a n/ a Rel ative Offsets Applied
out put flag
D1 4 ub 0tol 1 n/ a Host (DRUH) Gid
bits 0-3 0 = BNG
1 = UM
D2 7 2b -60 to +60 1 n/ a DRUH Henmi sphere & Zone
+ = northern hem sphere
- = sout hern hem sphere
D3- D6 ub 0 to 999,999.99 * 0.01 nmet er Easti ng
D7- D10 ub 0 to 10, 000, 000. 00 0.01 nmet er Nor t hi ng
D11- D14 2b -32,768.00 to 0.01 meter |[Altitude
+32, 767. 00
D15- D18 17 ub 0to 1,310,710 ** 10 nmet er Di stance Travel ed ***
D19- D24 ASCI1 [Valid Datum I D Code n/ a n/ a Dat um | D Code
(Appendi x G (6 ASCI| Characters)
D25- D28 ub 0 to 6,399.99 0.01 m | Poi nting Device Geodetic
Azimuth or Gid Azinuth
D29- D32 2b -1600.00 to +1600.00 | 0.01 m | Poi nting Device Pitch
D33- D36 2b -3199.99 to +3200.00 | 0.01 m | Poi nting Device Roll or
Cant
D37- D40 ub 0 to 6,399.99 0.01 m | Vehi cl e Geodetic or Gid
Azi mut h
D41- D44 2b  [-1600.00 to +1600.00 | 0.01 m | Vehicle Pitch
D45- D48 2b -3199.99 to +3200.00 | 0.01 m | Vehicl e Roll or Cant
* Actual limts are the UTM zone boundari es plus zone

extension, which are |atitude and datum dependent.

** |f the actual value of the paraneter is outside the range,
t he out put value shall be fixed at the appropriate positive
or negative range limt.

*** Total distance traveled since turn-on or |ast RESET DI STANCE
command. Distance Travel ed may not accurately reflect the
actual vehicle trajectory during Dynamc Align.
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A 3.2.7.21 DRUH S/ W I DENTI FI CATI ON DATA nessage.

Functi on:

Provides the I D and revi sion nunbers for the seven

CSCls of the DRUH, the DRUH S/N, and the GPS receiver hardware
and software version numbers.

IDENTI FIER | 25 (11001b) | DATA BYTE COUNT | 64 |

BYTES(s) | BI Ts | TYPE RANGE RES. [UNI TS DESCRI PTI ON
D1- D4 ub Oto 1 N A [1D Nunber, DRUH Navi gation
4,294, 967, 295 Pr ocessor
D5- D8 ub Oto 1 N A |1 D Nunber, Sensor Processor
4,294, 967, 295
D9- D12 ub Oto 1 N A [I1D Nunber, DRUH Permanently
4,294,967, 295 St ored Configuration Data
D13- D16 ub Oto 1 N A [I1D Nunber, DRUH Permanently
4,294, 967, 295 St ored Dat um Dat a
D17- D20 ub Oto 1 N A [I1D Nunber, Bootstrap Loader
4,294, 967, 295
D21- D22 ub 0 to 65,535 1 N A |Rev. Nunber, DRUH Nav. Processor
D23- D24 ub 0 to 65,535 1 N A |Rev. Nunber, DRUH Sensor
Processor
D25- D26 ub 0 to 65,535 1 N A [Rev. Nunber, DRUH Config. Data
D27- D28 ub 0 to 65,535 1 N A |Rev. Nunber, DRUH Datum Dat a
D29- D30 ub 0 to 65,535 1 N A [Rev. Nunber, Bootstrap Loader
D31- D32 ub 0 to 65,535 1 N A [DRUH Serial Nunber (Custoner)
D33- D34 ub 0 to 65,535 1 N A [DRUH Serial Nunber (Vendor)
D35- D36 2b -32,768 to 1 N A | GPS receiver S/WVersion from
+ 32,767 GPS nessage #5040 (Word 48)
D37- D38 2b -32,768 to 1 N A |GPS receiver HWVersion from
+ 32,767 GPS nessage #5040 (Word 49)
D39- D40 ASCIl |A-Z, a-z, O- N A N A | Loader Revision ID
9, -, space (2 ASCI| Characters)
D41- D45 ASCIl |A-Z, a-z, O- N A N A |DRUH Software Version ID
9, -, space (5 ASCI| Characters)
D46- D56 ASCI| [Note 1 N A N A |DRUH Software Build Date
(11 ASCI| Characters)
D57- D64 ASCI| [Note 2 N A N A |DRUH Software Build Tine
(8 ASCI| Characters)
Note 1: 11 ASCI| characters shall be formatted as MV DD YYYY,
wher e:
MW is the nonth code, for the build nmonth, per Note 3
DD is the build day of the nonth (range: 01-31)
YYYY is the build year (for exanple, 1996)
/ is the ASCIl / character
Not e 2: 8 ASCII characters shall be formatted as hh:mm ss,
wher e:

hh is the build hour (range: 00 - 23)

mmis the build mnute (range: 00 - 59)

ss is the build second (range: 00 - 59)
is the ASCII : character
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Note 3: Mnth Code/ Month
JAN January
FEB February

MAR March
APR  April

MAY My

JUN June

JUL July

AUG August
SEP Sept enber
OCT Cct ober

NOV Novenber
DEC Decenber
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This Page Intentionally Left Bl ank.
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APPENDI X B
STATUS, ALERT, AND BI T DATA
B.1. SCOPE
B.1.1 Scope. This appendi x provides the requirements for
DRUH use of STATUS DATA, ALERT DATA, and BIT DATA. This appendi x

is a mandatory part of this specification. The information
herein is intended for conpliance.

B. 2. APPLI CABLE DOCUMENTS
(This section is not applicable to this appendi x.)
B. 3. REQUI REMENTS

B. 3.1 STATUS DATA. The DRUH shall report STATUS DATA in
every DRUH host RS-422 interface response nessage and in the
DRUH host 1553 interface ATTI TUDE DATA BLOCK, GRI D PCSI TI ON DATA
BLOCK, and CGEOCDETI C PCSI TI ON DATA BLOCK nessages. STATUS DATA
i ndi cations, word/byte and bit positions, and set and reset
conditions shall be as specified in Table B-1. Additional
requirenents for setting and resetting STATUS DATA bits are
speci fied throughout this docunent.

B.3.1.1 Status states and initialization. At turn-on, al
STATUS DATA bits shall be reset (= 0) unless otherw se indicated
in Table B-1. A STATUS DATA bit shall be set (= 1) when a
condition specified in the SET CONDI TI ON col um of Table B-I
occurs. A set STATUS DATA bit shall be reset (= 0) when a
condition specified in the RESET CONDI TI ON col um of Table B-I
occurs. Unless otherwise indicated in Table B-1, STATUS DATA
bits shall retain their current state upon acceptance of a
RESTART comrand.

B.3.1.2 Alert status reporting. STATUS DATA S2/1 (DRUH
Alert) and S5/ 3 (Change In ALERT DATA) shall be reported
separately for each data bus.

STATUS DATA S2/1 (DRUH Alert), for a data bus, shall be set
whenever any ALERT DATA bit, applicable to that bus, is set and
shal |l be reset whenever all ALERT DATA bits, applicable to that
bus, are reset.

For a RS-422 data bus, STATUS DATA S5/3 (Change |In ALERT DATA)
shal | be set when any ALERT DATA bit, applicable to that bus,
changes state. Wen a RETURN ALERT DATA command is received on a
RS- 422 data bus, STATUS DATA S5/3, only for that bus, shall be
reset prior to sending the response ALERT DATA nessage. STATUS
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DATA S5/3 shall always be in the reset state for the ML-STD 1553
dat a bus.

B.3.1.3 Change in BIT status reporting. STATUS DATA S5/2
(Change In BIT DATA) shall be reported separately for each data
bus. For a RS-422 data bus, STATUS DATA S5/2 shall be set when
any BI T DATA bit changes state. Wen a RETURN BUI LT-1 N TEST DATA
command i s received on a RS-422 data bus, STATUS DATA S5/2, only
for that bus, shall be reset prior to sending the response BU LT-
| N- TEST DATA nessage. STATUS DATA S5/2 shall always be in the
reset state for the ML-STD 1553 data bus.

B. 3.2 ALERT DATA. The DRUH shall report ALERT DATA in the
DRUH host RS-422 interface ALERT DATA nessage and in the
DRUH host 1553 interface ATTI TUDE DATA BLOCK, GRI D PCSI TI ON DATA
BLOCK, and CGECDETI C PCSI TI ON DATA BLOCK nessages. ALERT DATA
i ndi cations, word/ byte and bit positions, data bus requirenents,
and set and reset conditions shall be as specified in Table B-11.
Addi tional requirenments for setting and resetting ALERT DATA bits
are specified throughout this docunent.

ALERT DATA shall be reported separately for each data bus. Bus
applicability requirenents are given in the BUS(ES) SET ON col um
of Table B-11.

B.3.2.1 Alert states. At initialization, the default
(initial) state for all ALERT DATA bits shall be reset (= 0). An
ALERT DATA bit shall be set (= 1) when a condition specified in
the ALERT SET CONDI Tl ON col um of Table B-11 occurs. A set ALERT
DATA bit shall be reset (= 0) when a condition specified in the
ALERT RESET CONDI Tl ON col um of Table B-11 occurs.

B.3.2. 2 OVERRI DE ALERT command. Upon recei pt of an OVERRI DE
ALERT command, the DRUH shall reset all overrideabl e ALERT DATA
bits which were transmtted in the |ast ALERT DATA nessage.

ALERT DATA bits set after the | ast ALERT DATA nessage shall not
be reset. Non-overrideabl e ALERT DATA bits shall not be reset
until the appropriate reset action has occurred. Overrideable
ALERT DATA bits are indicated by “OVERRI DE ALERT command” in the
ALERT RESET CONDI TI ON col um of Table B-11. Al other ALERT DATA
bits are non-overri deabl e.

B. 3. 3 STATUS DATA and ALERT DATA ti m ng.

a. A change in the follow ng STATUS DATA bits, triggered by
recei pt of a command, shall be available for output w thin 200
nmsec of command recei pt and shall be reported in the comrand
response nessage, if the command was received on a Host RS-422
bus:
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S1/6 (DRUH Startup Conpl et e)

S1/5 (DRUH In Align)

S1/1 (Position Update Request)

S1/0 (Auxiliary Bus Control |nhibited)
S2/6 (Datumor Position Update In Progress)
S2/ 4 (Pointing Device In Travel Lock)
S2/2 (DRUH In Stored Heading Align)

S3/7 (Oientation Transition In Process)
S3/4 (ZUPTs | nhi bited)

SA/1 (DRUH In Air Transport)

S4/0 (DRUH In Marine Transport)

S5/4 (DRUH In Dynamc Align)

S5/1 (Host Status A

S5/0 (Host Status B)

S6/5 (GPS Warning Present)

b. The ALERT DATA bit(s) and STATUS DATA S2/1 (DRUH Alert)
and S5/3 (Change in ALERT DATA) shall be set within 1 second
after receipt of a command that triggers any of the

foll ow ng ALERT DATA bits:

D2/ 2 (Position Update Interrupt)

D2/ 0 (Shutdown Interrupt)

D3/7 (Motion During Shutdown Request)
D3/6 (Mdtion During Restart Request)

D3/5 (Motion During Update Request)

D4/ 7 (DRUH Dat um Change)

D4/ 6 (DRUH Hem spher e/ Zone Change)

D4/ 4 (Altitude Update Rejected)

D4/ 3 (Horizontal Position Update Rejected)
D4/ 2 (GPS Position and Update D sagree)
D4/1 (Altitude Update Excessive)

D4/ 0 (Horizontal Position Update Excessive)

For deferred commands, the above requirenent shall apply within 1
second of end of the deferring condition.

c. For a command, received on a Host RS-422 bus, which triggers
any of the follow ng ALERT DATA bits, the ALERT DATA bit(s)
shall be set before the command response nessage is sent and
STATUS DATA S2/1 (DRUH Alert) and S5/3 (Change in ALERT DATA)
shal |l be set in the command response nessage:

D5/7 (Invalid Update Request)
D5/6 (Invalid Mbde Request)

D5/5 (Invalid Data Request)

D5/2 (Invalid Data Received)

D5/1 (Invalid Comrand Recei ved)
D5/ 0 (Undefi ned Command Recei ved)
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If the triggering command was received on a M L-STD 1553 bus, the
ALERT DATA bit(s) and S2/1 shall be set within 200 nsec of receiving
t he comand.

B.3.4 BIT DATA. The DRUH shall report BIT DATA in the
DRUH host RS-422 interface BU LT-I N TEST- DATA nessage and in the
DRUH host 1553 interface ATTI TUDE DATA BLOCK, GRI D PCSI TI ON DATA
BLOCK, and CGEOCDETI C PCSI TI ON DATA BLOCK nessages. BI T DATA
i ndi cations, word/byte and bit positions, and set and reset
conditions shall be as specified in Table B-111. Additional
requirenents for setting and resetting BI T DATA bits are
speci fied throughout this specification.

B.3.4.1 BIT states. At initialization, the default state
for all BIT DATA bits shall be reset (= 0). A BIT DATA bit shal
be set (= 1) when a condition specified in the SET CONDI TI ON
colum of Table B-111 occurs. A set BIT DATA bit shall be reset
(= 0) when a condition specified in the RESET CONDI TI ON col um of
Table B-111 occurs.
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TABLE B-1. Status.

1553 RS- 422 STATUS NAME SET CONDI TI ON RESET CONDI TI ON

WORD BYTE

/BI'T /BI'T

WL/ 00 S1/7 |DRUH In Startup Tur n-on. DRUH operations are sufficient for

proceedi ng wi th alignnent.

WL/ 01 S1/6 |DRUH Startup Conplete DRUH operations are sufficient A RESTART command i s accepted.
for proceeding with alignnment.

WL/ 02 S1/5 DRUH I n Align DRUH is in Accelerated, Static DRUH conpl etes Accel erated, Static or
or Dynamic Align. Dynanmic Align; or

DRUH in Restart Required state; or

a RESTART command i s accept ed.

Shall reset within 8 seconds of Align
Time To Go becom ng zero.

WL/ 03 S1/4 | OK To Move In Static or Dynam c Align, DRUH in Restart Required state; or
when al i gnment accuracy can a RESTART command i s accept ed.
support Interrupted Static
Align positioning accuracy (the
host system can be noved); or
upon successful Accel erated
Al'ign conpl etion.

WL/ 04 S1/3 |[VMS Inhibited VMS aiding is inhibited. VMS ai ding is enabl ed; or

RESTART conmmand accept ed.

WL/ 05 S1/2 | ZUPT Stop Request DRUH deternmines it needs a Request ed ZUPT conpl et ed; or
ZUPT. Shall not transition to useabl e GPS data avail abl e; or
set while S3/2 (DRUH In Mdtion) |RESTART command accept ed.
= 0.

WL/ 06 S1/1 |Position Update Request Position not initialized after Host position update or GPS position
an abnormal shutdown; or updat e accepted; or
position initialized from GPS in Dynam c Align.
with EPE > good val ue; or tine
since |l ast conpleted ZUPT or
| ast usable GPS data > 150
percent of the applicable ZUPT
interval; or tine since |ast
ZUPT in Interrupted Static
Align > 6 m nutes.

WL/ 07 S1/0 Auxi liary Bus Control I NHI BI T AUXI LI ARY BUS CONTRCL ENABLE AUXI LI ARY BUS CONTROL conmand

I nhi bi ted

command accept ed.

accepted; or inactivity on Main RS-422
Bus for two seconds.
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TABLE B-1. Status. (Continued)
1553 RS- 422 STATUS NAME SET CONDI TI ON RESET CONDI TI ON
WORD/ BYTE/
BI'T BI'T
WL/ 08 S2/7 | ZUPT In Progress ZUPT initiation. Conpl etion or interruption of a ZUPT; or
RESTART conmmand accept ed.
WL/ 09 S2/6 |Datum or Position Update Recei pt of a position or datum Conpletion or termination of a position
In Progress update fromthe host. or datum updat e.
WL/ 10 S2/5 |BIT Mal function Detected |[Any BIT DATA bit is set. Al BIT DATA bits are reset.
WL/ 11 S2/4 |Pointing Device in Travel [Host signals pointing device is Host signals pointing device is out of
Lock in travel lock. [Default state travel | ock.
at turn-on if: CFIG D29/4
(Travel Lock Commands) is set;
or CFI G D29/4 and D29/ 3 (Travel
Lock Discrete) are both reset.]
WL/ 12 S2/3 | Shot Detect DRUH det ects a gun shot. Conpl etion of Shot Detect Interval delay;
or RESTART conmmand accept ed.
Shal | always be reset if CFIG D29/5 (Shot
Detect) is reset.
WL/ 13 S2/2 |DRUH In Stored Heading DRUH is in Accelerated Align. DRUH is not in Accelerated Align; or
Align a RESTART command i s accept ed.
Shall be reset within 8 seconds of Align
Time To Go becom ng zero.
WL/ 14 S2/1 |DRUH Alert Any ALERT DATA bit is set. (Data [All ALERT DATA bits are reset. (Data bus
bus dependent) dependent)
WL/ 15 S2/0 |[Relative Ofsets At initialization CFlI G D28/3 At initialization CFlG D28/ 3 (Reset

Det er m ned

(Reset Relative Offsets) is
reset and the previously stored
state of S2/0 was true; or the
DRUH determines relative offsets
during a position update.

Rel ative Offsets) is set or a RESET
RELATI VE OFFSETS command is received; or
the datumis changed wi t hout new of fsets
bei ng det er m ned.
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TABLE B-1. Status. (Continued)

1553 RS- 422 STATUS NAME SET CONDI TI ON RESET CONDI TI ON

VWORD/ BYTE/

BI'T BI'T

W2/ 0 S3/7 |Orientation Transition in | STATUS DATA S3/1 & S4/7 may be Oientation (1 or 2) or boresight angle

Process invalid and orientation/attitude |changes are conpleted; or
accuracy nmay be degraded because [a RESTART command i s accepted.
the Orientation (1 or 2) or
boresi ght angles are in the
process of being changed.

w/ 1 S3/6 | VMs Danping in Process DRUH starts VMS ai di ng. DRUH st ops VMS aiding; or

a RESTART conmmand i s accept ed.

W/ 2 S3/5 |VMs Calibration Conpleted | Accurate DRUH to- Host alignnment DRUH-t o- Host al i gnnent and VMS scal e

and VM5 scal e factor determ ned. |[factor inadequate to nmmintain VMS aided
accuracy requirenents; or
a RESTART conmmand i s accept ed.

W/ 3 S3/ 4 ZUPTs | nhi bited I NH BI T ZERO VELOCI TY UPDATES ENABLE ZERO VELCCI TY UPDATES, or
command accepted; or ZUPTs RESTART, or TRANSPORT MODE COVPLETE
inhibited in Air or Marine conmmand accept ed.

Transport.

W/ 4 S3/3 | DRUH Zone Extension DRUH i s operating in Extended DRUH i s operating in Normal Zone node.

Enabl ed Zone node.

W2/ 5 S3/2 DRUH I n Motion Li near notion, in excess of Linear notion is within the non nal
nom nal stationary conditions, stationary conditions; or
is detected by the DRUH. a RESTART conmmand i s accept ed.

W2/ 6 S3/1 |Oientation Attitude Data [In Static or Dynamic Align, when [A RESTART conmand is accepted.

Valid the DRUH estimated azinmuth error
£ 1.0 m!| PE, or upon successful
conpl etion of Accelerated Align.

Wo/ 7 S3/0 Inertial Altitude Fixed Wien altitude is fixed in Air or [Wien altitude is not fixed; or

Mari ne Transport.

a RESTART conmmand i s accept ed.
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TABLE B-1. Status. (Continued)
1553 | RS-422 STATUS NAME SET CONDI TI ON RESET CONDI TI ON
WORD/ BYTE/
BI'T BI'T

W2/ 08 S4/7 |DRUH In Oientation 2 DRUH in Oientation 2. DRUH in Oientation 1.

W2/ 09 S4/6 | 1553 Bus Active Activity is present on the 1553 There was no 1553 data bus activity for
dat a bus. two seconds; or

a RESTART conmmand i s accept ed.

W2/ 10 S4/5 |RS-422 Bus Active Activity is present on the host There was no host RS-422 data bus

RS- 422 dat a bus. activity for two seconds; or
a RESTART conmmand i s accept ed.

W/ 11 S4/ 4 | DRUH Shut down Conpl ete The DRUH has conpl et ed shut down The DRUH has not conpl eted shut down
processing and is ready to have processing and is not ready to have
power renoved. power renoved.

W/ 12 S4/3 | Supplier Reserved Suppl i er Specifi ed. Suppl i er Specifi ed.

W2/ 13 S4/ 2 | Supplier Reserved Suppl i er Specifi ed. Suppl i er Specifi ed.

W2/ 14 sS4/ 1 DRUH In Air Transport Al R TRANSPORT MODE REQUEST A TRANSPORT MODE COWVPLETE or RESTART
command accept ed. command i s accept ed.

W2/ 15 S4/ 0 DRUH I n Marine Transport MARI NE TRANSPORT MODE REQUEST A TRANSPORT MODE COWVPLETE or RESTART

command accept ed.

command i s accept ed.
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TABLE B-1. Status. (Continued)

1553 RS- 422 STATUS NAME SET CONDI TI ON RESET CONDI TI ON

WORD/ BYTE/

BI'T BI'T

WB/ 0 S5/ 7 | GPS Danping in Process A usable GPS data set is available [Time since the last accepted GPS update
to aid the DRUH. exceeds the GPS Update Ti me-out

Interval (configuration data); or
GPS aiding is inhibited; or
a RESTART conmand i s accept ed.

W3/ 1 S5/6 | GPS Enabl ed [CFIGD27/7 (GPS Installed) is set [CFIG D27/7 (GPS Installed) is reset; or
at initialization, or an ENABLE an ENABLE | NERTI AL MODE or RESTART
| NTEGRATED MODE command i s command is accepted; or
accepted] and BI T DATA D2/2 (GPS BI T DATA D2/2 (GPS Fail) is set.

Fail) is reset.

W8/ 2 S5/5 |[Y-code SVs Sel ected The GPS receiver was last setup to | The GPS receiver was last setup to
sel ect Y-code satellites only. select P or Y code satellites.

W8/ 3 S5/4 |DRUH In Dynamic Align DRUH is in Dynam c Align. DRUH is not in Dynamc Align; or

a RESTART command i s accept ed.
Shal | be reset within 8 seconds of
Align Tine To Go becom ng zero.

WB/ 4 S5/3 [ Change In ALERT DATA An ALERT DATA bit has changed Transm ssion of an ALERT DATA nessage;
state since the | ast ALERT DATA or a RESTART conmmand is accepted. (Data
nessage. (Data bus dependent) bus dependent)

W8/ 5 S5/2 | Change in BI T DATA A BI T DATA bit has changed state Transm ssion of a BIT DATA nessage; or
since the last BI T DATA nessage. a RESTART command is accepted. (Data
(Dat a bus dependent) bus dependent)

WB/ 6 S5/1 [Host Status A An ACCEPT HOST STATUS command was [ An ACCEPT HOST STATUS conmand was
accepted with Host Status A set. accepted with Host Status A reset.

WB/ 7 S5/0 |[Host Status B An ACCEPT HOST STATUS command was [ An ACCEPT HOST STATUS conmand was

Status B set.

accepted with Host

accepted with Host Status B reset.
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TABLE B-1. Status. (Continued)
1553 RS- 422 STATUS NAME SET CONDI TI ON RESET CONDI TI ON
WORD/ BYTE/
BI'T BI'T
W8/ 08 S6/7 |Low GPS S/IN Ratio GPS data indicates C/Ny < 35 dB/Hz [CFI G D27/7 (GPS Installed) = 0; or
on all 4 solution channels. BI T DATA D2/3 (GPS Commo Fail) = 1; or
GPS data indicates C/Ny 3 35 dB/ Hz on
at | east one channel; or
a RESTART command i s accepted; or
GPS data not received for 3 2 seconds.
W8/ 09 S6/6 | Degraded GPS Enabl ed A USE DEGRADED GPS DATA conmmand is | DRUH accepts a GPS update with EPE O
accept ed. GPS Good Level; or an | NERTI AL MODE or
RESTART command i s accept ed.
W8/ 10 S6/5 | GPS Warni ng Present DRUH recei ves and queues a warni ng | RETURN NEXT GPS WARNI NG or CUE NEXT GPS
from GPS nessage #5044 (Varning WARNI NG commands have del eted the | ast
Messages) . queued war ni ng.
W8/ 11 S6/ 4 | 1553 Address Parity Fail The 1553 R/'T Address Parity is in |The 1553 R/'T Address Parity is correct;
error. or a RESTART conmand i s accepted.
W8/ 12 | S6/3 & | GPS Tracki ng I ndi cates nunber of GPS SVs Set = 00 if: CFIG D27/7 (GPS Installed)
& 13 2 currently tracked in state 3, 4 or [= 0; or
5 by receiver channels 1-4: BI T DATA D2/3 (GPS Commo Fail) = 1; or
11 si gn!f! es = 4 Svs, a RESTART command i s accepted; or
10 signifies = 3 SVs, GPS data not received for 3 2 seconds.
01 signifies = 1 or 2 SVs,
00 signifies = no SVs
WB/ 14 | S6/1 |EPE £ GPS Good Level Valid GPS data received with EPE £ | GPS data received with EPE > GPS Good
GPS Good Level (configuration Level; or invalid GPS data received; or
data); and CFIG D27/7 (GPS CFl G D27/ 7 (GPS Installed) = 0; or
Installed) = 1; and BI T DATA D2/3 |BIT DATA D2/3 (GPS Comm Fail) = 1; or
(GPS Commp Fail) = 0. a RESTART command i s accepted; or
GPS data not received for 3 2 seconds.
WB/15 | S6/0 |EPE £ GPS Poor Level Valid GPS data received with EPE £ [ GPS data received with EPE > GPS Poor

GPS Poor Level (configuration
data); and CFIG D27/7 (GPS
Installed) = 1; and BI T DATA D2/ 3
(GPS Commo Fail) = 0.

Level ; or invalid GPS data received; or
CFIG D27/7 (CGPS Installed) = 0; or
BI T DATA D2/3 (GPS Commo Fail) = 1; or
a RESTART command i s accepted; or

GPS data not received for 3 2 seconds.
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TABLE B-11. Alerts.
1553 | RS-422 ALERT NAME ALERT SET CONDI TI ON BUS(ES) SET ON ALERT RESET CONDI Tl ON
VWORD/ BYTE/
BI'T BI'T
W/ 00| D1/7 |Datum Not The DRUH dat um has not been Al'l data buses. Conpl etion of update with
Initialized initialized. valid datum from accept ed
ACCEPT POSI TI ON or ACCEPT
GECDETI C DATA conmand.
Wi/ 01| D1/6 |Datuns Do The datuns used by the DRUH and | Al data buses. CFIG D27/7 (GPS Installed) =
Not Agree GPS receiver do not natch. 0; or BIT DATA D2/3 (GPS Conmo
(Datunms mat ch when: pre- Fail) = 1; or the datuns used
programmed datum I Ds are the by the DRUH and GPS receiver
sanme; or user datum shift mat ch.
paraneters are the sane.)
W/ 02| D1/5 |Datum Update |A requested datumID is invalid|[Data bus which sent the | OVERRI DE ALERT conmand.
Rej ect ed or an ACCEPT USER DATUM comrand | ACCEPT PCSI TI ON, ACCEPT
data el enent paraneter is GEODETI C DATA or ACCEPT
outside it’'s allowabl e range. USER DATUM conmmand.

W/ 03| D1/4 |GPS Unkeyed |GPS nessage #5040 (Current Al'l data buses. CFIG D27/7 (GPS Installed) =
Status) indicates the GPS 0; or BIT DATA D2/3 (GPS Conmo
receiver is not keyed. Fail) = 1; or GPS nessage

#5040 (Current Status)
i ndicates GPS is keyed.
Wi/ 04| D1/3 |Update Rej ection of position update, Dat a bus which sent the [ OVERRI DE ALERT conmmand.
Rejected GPS [with Determine Relative O fsets | ACCEPT PCOSI TI ON or
Invalid flag = 1, because current GPS ACCEPT GEODETI C DATA
data wasn’t usabl e. command.
W/ 05| D1/2 |DRUH Over DRUH t enperature is too high. Al'l data buses. DRUH tenperature is not too
Tenperature hi gh.
Wi/ 06| D1/1 |DRUH Auto. DRUH is performing its Al'l data buses. Tenper ature conpensati on
Tenperature |autonmtic tenperature action is conpl et ed.
Conpensati on | conpensati on process.
In Process
W/ 07| D1/0 |Previous The DRUH | ast turned off while: [All data buses. ACCEPT POSI TI ON or ACCEPT
Shut down STATUS DATA S3/2 (DRUH in GECDETI C DATA command, or GPS
Abnor mal Mbtion) is set; or shutdown Position Update is accepted.

processi ng wasn't conpl ete; or
Align wasn’t conpl eted; or
ALERT DATA D2/4 (Unable to
Conplete Align) or D2/3 (Align
Interrupt) or D3/1 (Excessive
rates) was set.
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TABLE B-1 |

Al erts.

(conti nued)

1553 | RS-422 ALERT NAME ALERT SET CONDI TI ON BUS(ES) SET ON ALERT RESET CONDI Tl ON
WORD/ | WORDY
BI'T BI'T
W/ 08| D2/7 [Vehicle Vehi cl e Boresight Angles are Al'l data buses. ACCEPT VEH CLE BORESI GHT
Bor esi ght not initialized. Command i s accept ed.
Angl es Not
Pr esent
W/ 09| D2/6 [Align Position has not been Al'l data buses. In Accel erated Align;
Initial initialized by the host or GPS or ACCEPT POCSI TI ON or ACCEPT
Posi ti on receiver; GECDETI C DATA command, or GPS
Par anet er s or Accelerated Align is Position Update is accepted;
Not Received |term nated before successful or Static Align conpleted with
conpl eti on. stored position.
Wi/ 10| D2/5 (Stored The saved heading/attitude data |All data buses. OVERRI DE ALERT conmand.
Headi ng/ are not adequate to accurately
Attitude No |[conplete Accelerated align; or
Good Accel erated Align is term nated
for notion.
Wi/ 11| D2/4 ([Unable to Align can't be conpleted to the |All data buses. RESTART command i s accept ed.
Conpl et e requi red accuracy within the
Al'ign allotted tinme.
Wi/ 12| D2/3 [Align [ STATUS DATA S3/2 (DRUH in Al'l data buses. RESTART command i s accept ed.
I nterrupt Mbtion) is set during
Accel erated Align or the first
3.5 mnutes (maxi num of Static
Align, and GPS aiding is
inhibited] or [a GPS failure is
detected during Dynamic Align
and S3/2 (DRUH in Modtion) is
set and S1/4 (K to Move) is
reset].
W/ 13| D2/2 |Position STATUS DATA S3/2 (DRUH in Dat a bus which sent the | ACCEPT PCSI TI ON or ACCEPT
Updat e Mbtion) is set while a position |ACCEPT PCOSI TI ON or GEODETI C DATA command i s
I nterrupt update is processed and the ACCEPT GECDETI C DATA accepted; or after 60 seconds,
update is rejected. command. if S1/1 (Position Update
Request) is reset.
Wi/ 14| D2/1 |ZUPT STATUS DATA S3/2 (DRUH in Al'l data buses. Conpl eti on of a ZUPT.
I nterrupt Mbtion) transitions to set
while S1/2 (ZUPT Stop Request)
is set.
Wi/ 15| D2/0 | Shutdown STATUS DATA S3/2 (DRUH in Al'l data buses. OVERRI DE ALERT conmand.
I nterrupt Mbotion) is set while a STORED

HEADI NG SHUTDOWN commrand i s
bei ng processed and the
shut down i s rejected.
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TABLE B-11. Alerts. (continued)
1553 | RS-422 ALERT NAME ALERT SET CONDI TI ON BUS( ES) SET ON ALERT RESET CONDI Tl ON
VWORD/ BYTE/
BI'T BI'T
Ws/ 00| D3/7 |[Mtion STATUS DATA S3/2 (DRUH in Dat a bus which sent OVERRI DE ALERT conmand.
Duri ng Mbtion) is set when a SHUTDOMN |the conmand.
Shut down or STORED HEADI NG SHUTDOWWN
Request command i s received.
Ws/ 01| D3/6 |[Mtion RESTART command was rej ect ed Dat a bus which sent OVERRI DE ALERT conmand.
Duri ng because the DRUH was novi ng. t he conmand.
Rest art
Request
Ws/ 02| D3/5 |[Mtion STATUS DATA S3/2 (DRUH in Dat a bus which sent OVERRI DE ALERT conmand.
Duri ng Mbtion) is set when an update t he conmand.
Updat e command is received.
Request
Ws/ 03| D3/4 |Insufficient | A STORED HEADI NG SHUTDOMN Al'l data buses. OVERRI DE ALERT conmmand.
Align Tine command was rej ected because
Static align or 15 mnutes
(mexi mum) stationary tine
wasn’t conpl et ed.
Ws/ 04 | D3/3 |[Position The grid position in an ACCEPT |[Data bus which sent OVERRI DE ALERT conmand.
Updat e PCSI TI ON conmand is outside the |the conmand.
Beyond Range |extended boundaries of the
of Zone desi gnat ed zone.
Ext ensi on
Ws/ 05| D3/2 ([Verify Input |The coordinates in an ACCEPT Dat a bus which sent OVERRI DE ALERT conmand.
Coor di nat es PCSI TI ON or ACCEPT GECDETI C t he command.
DATA command are nore than 2500
neters fromthe current DRUH
posi tion.
Ws/ 06 | D3/1 |[Excessive DRUH Iinear or angular rate Al'l data buses. RESTART command i s accept ed.
Rat es capability was exceeded and
survey data may be erroneous.
W/ 07| D3/0 |[Mtion with |STATUS DATA S3/2 (DRUH in Al'l data buses. OVERRI DE ALERT conmand.
Poi nti ng Mbtion) transitions to set
Devi ce Qut while S2/4 (Pointing Device in
of Travel Travel Lock) is reset.
Lock
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TABLE B-1 |

Al erts.

(conti nued)

1553 | RS-422 ALERT NAME ALERT SET CONDI TI ON BUS(ES) SET ON ALERT RESET CONDI Tl ON
VWORD/ BYTE/
BI'T BI'T
Ws/ 08 | D4/7 |[DRUH Datum The datumin use was changed Dat a bus which sent the | OVERRI DE ALERT conmmand.
Change via a host position update. ACCEPT POCsI TI ON or
ACCEPT GECDETI C DATA
command.
W/ 09| D4/6 |[DRUH The DRUH hem sphere or UTM zone | Data bus which sent the | OVERRI DE ALERT conmand.
Hem spher e/ was changed via a host position |ACCEPT PCSI TI ON or
Zone Change |update. ACCEPT GECDETI C DATA
command.
Ws/ 10| D4/5 |[Spare Al'l data buses. Al ways reset.
W/ 11| D4/4 [Atitude A host position update was Dat a bus which sent the | OVERRI DE ALERT conmmand.
Updat e rej ected because the altitude ACCEPT POCsI TI ON or
Rej ect ed cl osure error exceeded the ACCEPT GECDETI C DATA
“reject” criteria. command.
W/ 12 | D4/3 |Horizontal A host position update was Dat a bus which sent the | OVERRI DE ALERT conmmand.
Posi tion rej ected because the horizontal | ACCEPT PCOSI TI ON or
Updat e position closure error exceeded [ ACCEPT GECDETI C DATA
Rej ect ed the “reject” criteria. command.
Ws/ 13| D4/2 |[GPS Position |A host position update was Dat a bus which sent the | OVERRI DE ALERT conmand.
and Update rej ected because the difference | ACCEPT PCOSI TI ON or
Di sagr ee bet ween GPS and update ACCEPT GECDETI C DATA
positions exceeded the command.
acceptance criteria.
W/ 14| D4/1 [Altitude A position update was rejected |Data bus which sent the | OVERRI DE ALERT conmand.
Updat e because the altitude closure ACCEPT POCsI TI ON or
Excessi ve error exceeded the “excessive” |ACCEPT GECDETI C DATA
criteria. command.
Ws/ 15| D4/0 |Horizontal A position update was rejected |Data bus which sent the | OVERRI DE ALERT conmand.
Posi tion because the horizontal position |ACCEPT POSI TI ON or
Updat e cl osure error exceeded the ACCEPT GECDETI C DATA
Excessi ve “reject” criteria. command.
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TABLE B-1 |

Al erts.

(conti nued)

1553 | RS-422 ALERT NAME ALERT SET CONDI TI ON BUS(ES) SET ON ALERT RESET CONDI Tl ON
VWORD/ BYTE/
BI'T BI'T
Ws/00| D5/7 |Invalid A dat a update request was Dat a bus which nade the | OVERRI DE ALERT conmand.
Updat e rej ected because the DRUH can |request.
Request not currently accept it.
W5/ 01| D5/6 (Invalid Mbde |[A nbde change request was Dat a bus which nade the | OVERRI DE ALERT conmand.
Request rej ected because the DRUH can |request.
not currently accept it.
W5/ 02 D5/ 5 Invalid Data |A RETURN SURVEY QUALITY Dat a bus whi ch nade the [ OVERRI DE ALERT conmand.
Request command was rejected while in |[request.
Air or Marine Transport.
W5/ 03| D5/4 |[Pointing Poi nting Devi ce Boresight Al'l data buses. ACCEPT PO NTI NG DEVI CE
Devi ce Angles are not initialized. BORESI GHT conmand i s accept ed.
Bor esi ght
Angl es Not
Pr esent
Ws/ 04 | D5/3 [Configuration [Configuration Data are not Al'l data buses. ACCEPT CONFI GURATI ON DATA
Dat a Not initialized. command i s accept ed.
Pr esent
W5/ 05| D5/2 (Invalid Data |[A data update command was Data bus that sent the |OVERRIDE ALERT conmand.
Recei ved rej ected because a data invalid data.
el ement was outside the
al | onabl e range.
Ws/06 | D5/1 [Invalid An invalid or inhibited The auxiliary RS-422 OVERRI DE ALERT conmand.
Command command was received on the dat a bus.
Recei ved auxi liary RS-422 data bus.
Ws/ 07 | D5/0 [Undefined An unrecogni zed conmand was Dat a bus which sent the | OVERRI DE ALERT conmand.
Command recei ved. undef i ned command.
Recei ved
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Al erts.

(conti nued)

1553 | RS-422 ALERT NAME ALERT SET CONDI TI ON BUS(ES) SET ON ALERT RESET CONDI Tl ON
VWORD/ BYTE/
BI'T BI'T
Ws/ 08 D6/7 |Supplier Suppl i er Specified. Suppl i er Specifi ed. OVERRI DE ALERT conmand
Reser ved
W5/ 09| D6/6 |Supplier Suppl i er Specified. Suppl i er Specifi ed. OVERRI DE ALERT conmand
Reser ved
Ws/ 10| D6/5 |Supplier Suppl i er Specified. Suppl i er Specified. OVERRI DE ALERT conmand
Reser ved
Ws/ 11| D6/4 |Supplier Suppl i er Specifi ed. Suppl i er Specified. OVERRI DE ALERT conmand
Reser ved
Ws/ 12 | D6/3 |Boundary The DRUH has crossed the Al'l data buses. OVERRI DE ALERT conmand
Cr ossed equator, or normal or extended
UTM zone boundary.
Ws/ 13| D6/2 |[DRUH Using Havi ng been unable to Al'l data buses. OVERRI DE ALERT conmmand. *
Previous VM5 |establish the current DRUH to
Cali bration host alignnent and VMS scal e
factor, the DRUH is using the
val ues fromthe | ast
successful VMS calibration on
the current host.
Ws/ 14| D6/1 |VMS The DRUH was unable to Al'l data buses. OVERRI DE ALERT conmmand. *
Calibration establish the current DRUH to
Fai | ed host alignnent and VMS scal e
factor within the Exclusive
ZUPT Mbde I nterval
(configuration data).
Ws/ 15| D6/0 [VMS Data VMS ai di ng has been Al'l data buses. Conpl etion of a ZUPT
Unusabl e di scontinued for the current
m ssion | eg because VM5 data
are unacceptabl e for aiding
* When overridden, this alert may i medi ately set again if the condition which

caused the alert has not changed.

NOTE:

ALERT DATA bits.

I ntegrators should not

i npl enment checki ng of

They are subject to future change.
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TABLE B-111. BIT data.
1553 RS- 422 FAULT NAME SET CONDI TI ON RESET CONDI TI ON
VWORD/ BYTE/
BI'T BI'T
W7/ 00 D1/ 7 DRUH Fai | DRUH fault(s) present. Once set, shall No DRUH faults present.
remain set until shutdown.
Wr/ 01 D1/ 6 DRUH I nerti al DRUH sensor related fault(s) present. No DRUH sensor related faults present.
Fai |
W7/ 02 D1/ 5 DRUH Non- I nerti al DRUH non-sensor related fault(s) No DRUH non-sensor related faults
Fai | present. present.
W7/ 03 D1/ 4 spar e Al ways reset.
W7/ 04 D1/ 3 spar e Al ways reset.
W7/ 05 D1/ 2 spar e Al ways reset.
W7/ 06 D1/ 1 spar e Al ways reset.
W7/ 07 D1/ 0 spar e Al ways reset.
W7/ 08 D2/ 7 spar e Al ways reset.
W7/ 09 D2/ 6 spar e Al ways reset.
W7/ 10 D2/ 5 spar e Al ways reset.
W/ 11 D2/ 4 GPS Ant enna Faul t CFIG D27/7 (GPS Installed) = 1, and CFIG D27/7 (GPS Installed) = 0, or
GPS communi cati ons OK, and GPS communi cations failed, or
Ant enna source in GPS nessage #5040 Ant enna source in GPS nessage #5040
(Current Status) * CFIG D27/3 (Current Status) = CFIG D27/3
(I ntegral / External Antenna). (I'ntegral /External Antenna).
Wi/ 12 D2/ 3 GPS Conmmunication | CFIG D27/7 (GPS Installed) = 1, and CFIG D27/7 (GPS Installed) = 0, or
Fai | DRUH and GPS receiver are not properly DRUH and GPS receiver are properly
communi cating serial data and/or 1 PPS communi cating serial data and 1 PPS tine
time mark pul ses. mar k pul ses.
W7/ 13 D2/ 2 GPS Fai l CFIG D27/7 (GPS Installed) = 1, and CFIG D27/7 (GPS Installed) = 0, or
GPS communi cati ons OK, and GPS communi cations failed, or
RPU fail indicated in GPS nessage #3 RPU fail not indicated in GPS nessage #3
(Time Mark). (Time Mark) and a RESTART or ENABLE
| NTEGRATED MODE command has been
accept ed.
W/ 14 D2/ 1 VMS Fai l CFI G D29/0 (Odoneter Installed) = 1, and | CFI G D29/0 (Odoneter Installed) = 0, or
a VMS fault was detect ed. No VMS faults detected.
Wr/ 15 D2/ 0 VMS Drive Fail CFI G D29/0 (Odoneter Installed) = 1, and | CFI G D29/0 (Odoneter Installed) = 0, or
a VMS fault was detected, and no VMS faults detected, or
[WB hardware BI T passed or VM5 hardware | VM5 hardware BI T fail ed.
BI T not perforned].
NOTE: Integrators should not inplenent checking of “spare” BIT DATA bits. They are

subj ect to future change.
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APPENDI X C
CONFI GURATI ON DATA
C. 1. SCOPE
C.1.1 Scope. This appendi x contains requirenments for using
configuration data to tailor DRUH functionality to specific

hosts. This appendix is a mandatory part of this specification.
The information herein is intended for conpliance.

C. 2. APPLI CABLE DOCUMENTS
(This section is not applicable to this appendi x.)
C. 3. REQUI REMENTS

C. 3.1 Configuration data. The DRUH shall use configuration
data to tailor its operation to host requirenments. The DRUH shal
contain 15 sets of fixed configuration data and shall accept
changeabl e configuration data via the data buses. Unless
ot herwi se specified, the requirenents associated with
configuration data apply whether the data are fixed or were
entered via ACCEPT CONFI GURATI ON DATA, ACCEPT VEH CLE BORESI GHT,
or ACCEPT PO NTI NG DEVI CE BORESI GHT conmands.

C. 3.2 Initializing configuration data. Upon activation, the
DRUH shal |l : determ ne the configuration code nunber fromthe con-
figuration discretes on J1; and use the correspondi ng
configuration data. For configuration codes O - 14, the DRUH
shal | use the correspondi ng permanently stored configuration data
set. For configuration code 15, the DRUH shall use configuration
data | oaded via an ACCEPT CONFI GURATI ON DATA conmand.

For configuration code 15, if configuration data are invalid, the
DRUH shal | : Set ALERT DATA D5/3 (Configuration Data Not Present);
set STATUS DATA S1/7 (DRUH In Startup); reset STATUS DATA S1/4
(OKto Move), S1/5 (DRUH In Align), S2/2 (DRUH In Stored Headi ng
Align) and S5/4 (DRUH In Dynamc Align); and remain in
initialization.

For configuration codes 0 - 14, the DRUH shall set BI T DATA D1/7
(DRUH Fail) if configuration data are invalid.

C. 3.2.1 ACCEPT CONFI GURATI ON DATA command response. For
configuration code 15, when an ACCEPT CONFI GURATI ON DATA command
is received, the DRUH:
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a. Shall accept the conmmand if all data elenents are within
their allowabl e ranges and STATUS DATA S3/2 (DRUH in Motion)
IS reset.

b. Shall reject the conmand and set ALERT DATA D5/2 (Invalid
Data Received) if any data elenent is outside the allowable
range.

c. May reject the command and set ALERT DATA D3/5 (Motion
During Update Request) if STATUS DATA S3/2 (DRUH in Mbtion)
is set.

For configuration codes O - 14, the DRUH shall reject the command
and set ALERT DATA D5/7 (Invalid Update Request) when an ACCEPT
CONFI GURATI ON DATA command i s received.

When an ACCEPT CONFI GURATI ON DATA command i s accepted, the DRUH

a. Shall retain and use the new configuration data until
changed or rendered invalid.

b. May set STATUS DATA S1/1 (Position Update Request).

c. Shall set ALERT DATA D5/4 (Pointing Device Boresight Angles
Not Present) if the Pointing Device Boresight Angles flag
(CFIG D29/ 7) is set.

d. Shall set ALERT DATA D2/7 (Vehicle Boresight Angles Not
Present) if the Vehicle Boresight Angles flag (CFlI G D29/ 6)
is set.

e. Shall reset ALERT DATA D5/3 (Configuration Data Not
Present).

f. Shall conplete initialization and start alignnment if STATUS
DATA S1/7 (DRUH In Startup) is set and boresi ght data
requi renents have been sati sfi ed.

C.3.2.2 Invalid configuration data. Upon activation, the
DRUH shal | consider changeable configuration data to be invalid
if: afault is detected where the stored configuration data may
have been altered; or the configuration code nunber is not 15.
Once rendered invalid, changeabl e configuration data shall not be
considered valid until an ACCEPT CONFI GURATI ON DATA command has
been accept ed.
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C. 3.3 Configuration data output. Upon receipt of a RETURN
CONFI GURATI ON DATA command, the DRUH shall return the val ues of
configuration data presently being used via a CONFI GURATI ON DATA
nmessage.

C. 3.4 Configuration data el enents. The foll ow ng
subpar agr aphs descri be the configuration data el enents.

C.3.4.1 Configuration definition flags. The DRUH shall use
configuration definition flags as indicated in the foll ow ng
subparagraphs. Bit references (for exanple, CFlIG D26/7) are for
the RS-422 ACCEPT CONFI GURATI ON DATA comrmand and are provided for
identification purposes, only. The requirenents apply to
permanent|ly stored and changeabl e configuration data. Table C |
cross-references the RS-422 CONFI GURATI ON DATA nessage and 1553
ACCEPT CONFI GURATI ON DATA command and CONFI GURATI ON DATA BLOCK
nmessage.
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TABLE C-I. Configuration Definition Flags.
1553 RS- 422 RS- 422

COWAND | MESSAGE CONFI GURATI ON DEFI NI TI ON FLAG
WORDY BIT | BYTE/BI T | BYTE/BI T
WL4/ 0 D26/ 7 D25/ 7 Oientation 2 Based on Travel Lock
W4/ 1 D26/ 6 D25/ 6 Oient. 1 - 2 Based on Point. Device Pitch/Rol
W4/ 2 D26/ 5 D25/ 5 Oient. 2 - 1 Based on Point. Device Pitch/Rol
WL4/ 3&4 D26/ 4&3 D25/ 4&3 Oientation 1 - 2 Direction of Traverse
WL4/ 5&6 D26/ 2&1 D25/ 2&1 Oientation 2 - 1 Direction of Traverse
W4/ 7 D26/ 0 D25/ 0 Oient. 2 Based on Pointing Device Attitude.
WL 4/ 8 D27/ 7 D26/ 7 GPS Install ed
WL4/ 9 D27/ 6 D26/ 6 Spar e
WL4/ 10 D27/ 5 D26/ 5 Spar e
W 4/ 11 D27/ 4 D26/ 4 Spar e
WL4/ 12 D27/ 3 D26/ 3 I nt egral / Ext ernal Antenna
WL4/ 13 D27/ 2 D26/ 2 Ceodetic/Gid GPS Position Data
WL 4/ 14 D27/ 1 D26/ 1 GPS Command at DRUH Shut down
WL4/ 15 D27/ 0 D26/ 0 GPS OFF/ STANDBY at DRUH Shut down
WL5/ 0 D28/ 7 D27/ 7 Suppl i er Reserved
WL5/ 1 D28/ 6 D27/ 6 Suppl i er Reserved
WL5/ 2 D28/ 5 D27/'5 Suppl i er Reserved
WL5/ 3 D28/ 4 D27/ 4 Poi nti ng Devi ce Rol |/ Cant
WL5/ 4 D28/ 3 D27/ 3 Reset Rel ative O fsets
WL5/ 5 D28/ 2 D27/ 2 Initialize Relative CQutput
WL5/ 6 D28/ 1 D27/ 1 Vehi cl e Rol |/ Cant
W5/ 7 D28/ 0 D27/ 0 Ceodetic/Gid Azinuth
WL5/ 8 D29/ 7 D28/ 7 Poi nti ng Devi ce Boresight Angles
WL5/ 9 D29/ 6 D28/ 6 Vehi cl e Boresi ght Angl es
WL5/ 10 D29/ 5 D28/ 5 Shot Det ect
WL5/ 11 D29/ 4 D28/ 4 Travel Lock Commands
WL5/ 12 D29/ 3 D28/ 3 Travel Lock Discrete
W15/ 13 D29/ 2 D28/ 2 Tr acked/ Wheel ed Vehicl e
WL5/ 14 D29/ 1 D28/ 1 Spar e
WL5/ 15 D29/ 0 D28/ 0 Cdoneter Install ed

C.3.4.1.1 Oientation 2 based on travel |ock (CFl G D26/7).
Wen set, the DRUH shall transition between Orientations 1 and 2
based on the state of STATUS DATA S2/4 (Pointing Device In Travel
Lock).

a. Wien STATUS DATA S2/4 is set, the DRUH shall operate as
defined by the Orientation 1: Coordi nate Frame code, Vehicle
and Poi nting Device Boresight Angles, and position offset
di st ances.

b. When STATUS DATA S2/4 is reset, the DRUH shall operate as
defined by the Orientation 2: Coordi nate Frame code,
Poi nting Device Boresight Angles, and position offset
di st ances.
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c. Wiile STATUS DATA S2/4 is reset, the DRUH shall output the
frozen travel |ock pointing device reference values in terns
of Orientation 2.

When reset, the DRUH shall not change between Orientations 1 and
2 based on travel |ock state.

C.3.4.1.2 Oientation transition based on attitude. \Wen the
Orientation 2 Based on Pointing Device Attitude flag (CFlI G D26/ 0)
is set, the DRUH shall transition between Orientations 1 and 2,
based on Pointing Device (PD) pitch or roll and the states of the
Orientation 1-2 Based on Pointing Device Pitch/Roll (CFI G D26/6),
Orientation 2-1 Based on Pointing Device Pitch/Roll (CFI G D26/5),
Oientation 1-2 Direction of Traverse (CFlI G D26/ 4-3) and
Orientation 2-1 Direction of Traverse (CFI G D26/2-1) flags, in
accordance with Tables G Il and CI1I1.

Wien the Orientation 2 Based on Pointing Device Attitude flag
(CFIG D26/0) is reset the DRUH shall not transition between
Orientations 1 and 2 based on Pointing Device attitudes.

C.3.4.1.3 GPSinstalled (CFIG D27/7). Wen set, this flag
indicates a GPS receiver is installed and the DRUH shall use GPS
ai di ng unl ess otherw se inhibited.

Wen reset, the DRUH shall not use GPS aiding, comunicate with
the GPS receiver, or report GPS related BIT failures.

C.3.4.1.4 Spare (CFI G D27/6-4, D28/ 7-5 and D29/1). Spare
configuration definition flags should be set to zero in ACCEPT
CONFI GURATI ON DATA commands. Spares may be output in either
state in CONFI GURATI ON DATA nessages. CFIG D28/ 7-5 are supplier
reserved.
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TABLE C-Il. Oientation 1 to 2 transition attitude fl ags.

CFl G D26/ THE DRUH SHALL TRANSI TI ON FROM

6 | 4| 3 ORI ENTATION 1 to 2 WHEN

O | O]| O |Absolute value of PDroll, in ternms of Orientation 1,
decreases when crossing the 1-2 Threshold Angl e.

O [ O] 1 |PDroll, internms of Oientation 1, numerically
i ncreases when crossing the 1-2 Threshold Angl e

0 1 {0 |PDroll, interns of Oientation 1, nunerically
decreases when crossing the 1-2 Threshold Angl e

O | 1] 1 |[Absolute value of PDroll, in terns of Orientation 1,
i ncreases when crossing the 1-2 Threshol d Angl e.

1 | 0| O |Absolute value of PD pitch, in ternms of Oientation
1, decreases when crossing the 1-2 Threshold Angl e.

1 |1 0|1 |PDpitch, internms of Oientation 1, nunmerically
i ncreases when crossing the 1-2 Threshold Angl e

1 1 | 0 |PDpitch, internms of Oientation 1, nunmerically
decreases when crossing the 1-2 Threshold Angl e

1 1 | 1 |Absolute value of PD pitch, in ternms of Oientation
1, increases when crossing the 1-2 Threshol d Angl e.

TABLE C-Il11. Oientation 2 to 1 transition attitude fl ags.

CFl G D26/ THE DRUH SHALL TRANSI TI ON FROM

512 |1 ORI ENTATION 2 to 1 VHEN:

O | O]| O [|Absolute value of PDroll, in ternms of Orientation 2,
decreases when crossing the 2-1 Threshold Angl e.

O [ O] 1 |PDroll, internms of Oientation 2, nunmerically
i ncreases when crossing the 2-1 Threshold Angl e

0 1 {0 |PDroll, interns of Oientation 2, nunerically
decreases when crossing the 2-1 Threshold Angl e

O | 1| 1 |[Absolute value of PDroll, in ternms of Orientation 2,
i ncreases when crossing the 2-1 Threshol d Angl e.

1 | 0| O |Absolute value of PD pitch, in ternms of Oientation
2, decreases when crossing the 2-1 Threshol d Angl e.

1 |1 0|1 |PDpitch, interns of Oientation 2, nunmerically
i ncreases when crossing the 2-1 Threshold Angl e

1 1 | 0 |PDpitch, internms of Oientation 2, nunerically
decreases when crossing the 2-1 Threshold Angl e

1 1 | 1 |Absolute value of PD pitch, in ternms of Oientation
2, increases when crossing the 2-1 Threshol d Angl e.

C.3.4.1.5 Integral /external antenna (CFI G D27/3). This flag
i ndi cates which GPS antenna is used in the host. When set, the
GPS receiver is expected to use its integral antenna. Wen

reset,

the GPS receiver is expected to use an external antenna.
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C.3.4.1.6 Geodetic/grid GPS data (CFI G D27/2). Wen set,
the DRUH shall request the GPS receiver to format position data
in GPS nessage #5040 as Latitude and Longi tude.

When reset, the DRUH shall request the GPS receiver to formt
position data in GPS nessage #5040 as UTM UPS data, if the Host
(DRUH Gid =1, or BNG data, if the Host (DRUH Gid = 0.

C.3.4.1.7 @GS shutdown control. Wen a SHUTDOM or STORED
HEADI NG SHUTDOWN command has been accepted, the DRUH shal
command the GPS receiver to turn off or go to stand-by, according
to the states of the GPS Command at Shutdown (CFI G D27/1) and GPS
OFF/ St andby at Shutdown (CFI G D27/0) flags, in accordance with
Table CIV.

TABLE C-IV. (GPS shutdown fl ags.

CFl G
D27/ 1 | D27/0 GPS COMWAND AT DRUH SHUTDOW
0 O or 1|No command at shut down
1 0 GPS nessage #5001, Stand-by node (Wrd 5 = 05h)
1 1 GPS nessage #5001, Turn RCVR off (Wrd 5 = 14h)

C.3.4.1.8 Pointing device roll/cant (CFl G D28/4). Wen set,
the DRUH shall output Pointing Device Roll. Wen reset, the DRUH
shal | output Pointing Device Cant.

C.3.4.1.9 Reset relative offsets (CFlI G D28/ 3). Wen set,
the DRUH shall reset the relative offsets to zero and reset
STATUS DATA S2/0 (Relative Ofsets Determned) at initialization
When reset, the DRUH shall initialize the relative offsets to the
val ues | ast determ ned.

C.3.4.1.10 Initialize relative output (CFlIG D28/2). Wen
set, the DRUH shall initialize to output relative (biased)
positions. \When reset, the DRUH shall initialize to output
unbi ased positions.

C.3.4.1.11 Vehicle roll/cant (CFlIG D28/1). Wen set, the
DRUH shal | output Vehicle Roll. Wen reset, the DRUH shal
out put Vehicle Cant.

C. 3.4.1.12 Geodetic/grid azinmuth (CFlI G D28/0). Wen set,
the DRUH shall output CGeodetic Azinmuth in all nessages providing
azi muth output. \Wen reset, the DRUH shall output Gid Azinuth,
referenced to the grid specified by the Host (DRUH) Gid
designation, in all messages providing azi muth out put.

C.3.4.1.13 Pointing device boresight angles (CFl G D29/7).
When set, the DRUH shall use Pointing Device Boresight Angles
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entered via an ACCEPT PO NTI NG DEVI CE BORESI GHT conmmand. Wen
reset, the DRUH shall use Pointing Device Boresight Angle val ues
stored for configuration codes 0 - 14 and val ues of zero for
configuration code 15.

C.3.4.1.14 Vehicle boresight angles (CFl G D29/6). Wen set,
t he DRUH shall use Vehicle Boresight Angles entered via the
ACCEPT VEHI CLE BORESI GHT command. \Wen reset, the DRUH shall use
Vehi cl e Boresight Angle values stored for configuration codes O -
14 and val ues of zero for configuration code 15.

C. 3.4.1.15 Shot detect (CFIG D29/5). Wen set, the DRUH
shal | set STATUS DATA S2/3 (Shot Detect) for the Shot Detect
I nterval when a shot is detected. Wen the Shot Detect flag
(CFI G D29/5) is reset, STATUS DATA S2/3 shall always be reset.

C.3.4.1.16 Travel |ock commands (CFI G D29/4). \Wen set, the
DRUH shal | change travel |ock state based on recei pt of I N TRAVEL
LOCK and OQUT OF TRAVEL LOCK conmands. At activation, the DRUH
shall assune it is in travel |ock when the Travel Lock Comrands
Flag is set.

When reset, the DRUH shall reject I N TRAVEL LOCK and OUT OF
TRAVEL LOCK conmands and shall set ALERT DATA D5/6 (lnvalid Mde
Request) if either command is received.

If both the Travel Lock Discrete and Travel Lock Comrands fl ags
are reset, the DRUH shall assune it is always in travel |ock

C.3.4.1.17 Travel lock discrete (CFIG D29/3). Wen set, the
DRUH shall use the travel lock discrete to determine if it is in
or out of travel lock. Wen reset, the DRUH shall ignore the
travel | ock discrete.

C.3.4.1.18 Tracked/ wheel ed vehicle (CFI G D29/2). Wen set,
this flag indicates the host is a tracked vehicle. Wen reset,
it indicates a wheel ed vehicle.

C. 3.4.1.19 (doneter installed (CFIG 29/0). Wen set, this
flag indicates a VM5 is connected and the DRUH may use useabl e
VMS data. Wen reset, the DRUH shall not use VMS data or report
VMS rel ated BIT fail ures.

C.3.4.2 DRUH coordi nate frane code. The DRUH shall use DRUH
Coordi nate Franme Codes, as defined in Table CGV, to relate the
case coordinate frane to the internedi ate DRUH Coordi nate Frame
(see 6.3.1), for Oientations 1 and 2.
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TABLE C- V. DRUH Case Coordi nate Frane Codes.

CODE ( hex) CONNECTORS BOTTOM COVER MOUNTI NG SURFACE
00 Forward Down Left
10 Ri ght Down Forward
20 Af t Down Ri ght
30 Left Down Af t
02 Forward Up Ri ght
12 Ri ght Up Af t
22 Af t Up Left
32 Left Up Forward
03 Forward Ri ght Down
13 Ri ght Af t Down
23 Af t Left Down
33 Left Forward Down
01 Forwar d Left Up
11 Ri ght Forward Up
21 Af t Ri ght Up
31 Left Af t Up
04 Up Forwar d Left
07 Up Ri ght Forward
06 Up Af t Ri ght
05 Up Left Af t
OE Down Forward Ri ght
OF Down Ri ght Af t
0oC Down Af t Left
oD Down Left Forward

C.3.4.3 Vehicle boresight angles. The DRUH shall use
Vehi cl e Boresight Angles, a, b, g to calculate Vehicle Pitch,
Vehicle Cant, Vehicle Roll, Vehicle Gid Azinmuth, and Vehicle

Ceodetic Azinmuth. a, b, grelate the DRUH coordinate frame (see
6.3.1.2) to the host vehicle coordinate frame when the DRUH is
stowed for travel

a. ais the horizontal angle between the vehicle |ongitudinal

axis and the vertical projection of YD onto the horizonta
pl ane when the vehicle |ongitudinal and cross axes are

level. a is nmeasured clockwi se fromthe vehicle
| ongi tudi nal axis direction of travel and is always
positive.

b. bis the vertical angle between the vertical projection of
Xp onto the horizontal plane and Xp when the vehicle
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| ongi tudi nal and cross axes are level. b is negative when
Xp lies above the horizontal plane and positive when bel ow

c. gis the angle between the horizontal plane and Yp neasured
in the Yp Zp plane when the vehicle |ongitudinal and cross

axes are level. gis positive when Yp lies bel ow the
hori zontal plane and negative when above.

C.3.4.3.1 Vehicle boresight angle initialization. Wen the
Vehi cl e Boresight Angles flag (CFlI G D29/6) is set:

a. The DRUH shall use valid Vehicle Boresight Angles entered
via an ACCEPT VEH CLE BORESI GHT command.

b. If Vehicle Boresight Angles are invalid, the DRUH shall: set
ALERT DATA D2/ 7 (Vehicle Boresight Angles Not Present); set
STATUS DATA S1/7 (DRUH In Startup); and reset STATUS DATA
S1/4 (K To Move), S1/5 (DRUH In Align), S2/2 (DRUH In
Stored Heading Align), and S5/4 (DRUH In Dynamic Align).

When the Vehicle Boresight Angles flag (CFlI G D29/6) is reset, the
DRUH shal | :

a. Use Vehicle Boresight Angle values stored for configuration
codes 0 - 14 and values of zero for configuration code 15.

b. Set BIT DATA D1/7 (DRUH Fail) if Vehicle Boresight Angles
are invalid.

C. 3.4.3.2 ACCEPT VEH CLE BORESI GAT command response. \Wen
the Vehicle Boresight Angles flag (CFIG D29/6) is set and an
ACCEPT VEH CLE BORESI GHT conmand is received, the DRUH

a. Shall accept the command if all data elenents are within
their allowabl e ranges and STATUS DATA S3/2 (DRUH in Motion)
is reset.

b. Shall reject the conmand and set ALERT DATA D5/2 (Invalid
Data Received) if any data elenent is outside the allowable
range.

c. May reject the command and set ALERT DATA D3/5 (Motion
During Update Request) if STATUS DATA S3/2 (DRUH in Mbtion)
is set.

When the Vehicle Boresight Angles flag (CFlI G D29/6) is reset, the
DRUH shal | set ALERT DATA D5/7 (lnvalid Update Request) when an
ACCEPT VEH CLE BORESI GHT command i s received.
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When an ACCEPT VEHI CLE BORESI GHT command is accepted, the DRUH
shal | :

a. Retain and use the new Vehicle Boresight Angles until
changed or rendered invalid.

b. Set STATUS DATA S3/7 (Orientation Transition In Progress) if
orientation paraneters aren't referenced to the new
boresi ght val ues. STATUS DATA S3/7 shall be reset when
orientation paraneters are referenced to the new boresight
val ues.

c. Reset ALERT DATA D2/7 (Vehicle Boresight Angles Not
Present).

d. Conplete initialization and start Align if STATUS DATA S1/7
(DRUH In Startup) is set and pointing device boresight and
configuration data requirenents have been satisfied.

C.3.4.3.3 Invalid vehicle boresight angles. Upon
activation, changeabl e Vehicle Boresight Angles shall be invalid
when: the current configuration code nunber differs fromthe
configuration code nunber when the DRUH was | ast shut off; or a
fault condition is detected where the stored Vehicl e Boresight
Angl es may have been altered. Once rendered invalid, changeable
Vehi cl e Boresight Angles shall not be considered valid until an
ACCEPT VEH CLE BORESI GHT command has been accept ed.

C. 3.4.3.4 Qutput of vehicle boresight angles. Upon receipt
of a RETURN VEH CLE BORESI GHT command, the DRUH shall transmt
the currently used Vehicle Boresight Angles in a VEH CLE
BORESI GHT Message.

C.3.4.4 Pointing device boresight angles. The DRUH shal
use Oientation 1 and 2 pointing device boresight angles, A, B,
G to calculate Pointing Device Gid Azinmuth, Pointing Device
Geodetic Azinuth, Pointing Device Pitch, Pointing Device Cant,
Poi nting Device Roll, Pointing Device Pitch Rate, Pointing Device
Roll Rate, and Pointing Device Azinmuth Rate. A, B, Grelate the

DRUH coordinate frame (see 6.3.1.2) to that of the pointing
devi ce.

a. Ais the horizontal angle between the axis of the pointing

device and the vertical projection of Xp onto the
hori zontal plane when the pointing device axis and cross

axis are level. A is neasured clockwi se fromthe direction
of pointing and is always positive.
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B is the vertical angle between the vertical projection of
Xp onto the horizontal plane and Xp when the pointing
device axis and cross axis are level. B is negative when
Xp | i es above the horizontal pl ane and positive bel ow.

Gis the angle between the horizontal plane and Y, measured
in the Yp Zp plane when the pointing device axis and cross

axis are level. G is positive when Yo lies bel ow the
hori zontal plane and negative when above.

C.3.4.4.1 Pointing device boresight angle initialization.
t he Poi nting Device Boresight Angles flag (CFI G D29/7) is

The DRUH shall use valid Pointing Device Boresight Angles
entered via an ACCEPT PO NTI NG DEVI CE BORESI GHT command.

When Pointing Device Boresight Angles are invalid, the DRUH
shal | : set ALERT DATA D5/4 (Pointing Device Boresight Angles
Not Present); set STATUS DATA S1/7 (DRUH In Startup); and
reset STATUS DATA S1/4 (OK To Move), S1/5 (DRUH In Align),
S2/2 (DRUH In Stored Heading Align), and S5/4 (DRUH In
Dynam c Align).

When the Pointing Device Boresight Angles flag (CFI G D29/7) is
reset, the DRUH shall

a.

Use Poi nting Device Boresight Angle val ues stored for
configuration codes 0 - 14 and val ues of zero for
configuration code 15.

Set BIT DATA D1/7 (DRUH Fail) if Pointing Device Boresight
Angl es are invalid.

C. 3.4.4.2 ACCEPT PO NTI NG DEVI CE BORESI GHT conmand response.

When the Pointing Device Boresight Angles flag (CFI G D29/7) is
set and an ACCEPT PO NTI NG DEVI CE BORESI GHT command i s received,
t he DRUH:

a.

Shal | accept the command if all data elenents are within
their allowabl e ranges and STATUS DATA S3/2 (DRUH in Motion)
is reset.

Shall reject the command and set ALERT DATA D5/2 (lnvalid
Data Received) if any data elenent is outside the allowable
range.
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c. May reject the command and set ALERT DATA D3/5 (Motion
During Update Request) if STATUS DATA S3/2 (DRUH in Mbtion)
is set.

When the Pointing Device Boresight Angles flag (CFI G D29/7) is
reset, the DRUH shall set ALERT DATA D5/7 (Invalid Update
Request) when an ACCEPT PO NTI NG DEVI CE BORESI GAT command i s
recei ved.

When an ACCEPT PO NTI NG DEVI CE BORESI GHT command i s accepted, the
DRUH shal | :

a. Retain and use the new Poi nting Device Boresi ght Angles
until changed or rendered invalid.

b. Set STATUS DATA S3/7 (Orientation Transition In Progress) if
orientation paraneters aren't referenced to the new
boresi ght val ues. STATUS DATA S3/7 shall be reset when
orientation paraneters are referenced to the new boresight
val ues.

c. Reset ALERT DATA D5/4 (Pointing Device Angles Not Present).

d. Conplete initialization and start Align if STATUS DATA S1/7
(DRUH In Startup) is set and vehicle boresight and
configuration data requirenents have been satisfied.

C.3.4.4.3 Invalid pointing device boresight angles. Upon
activation, changeabl e Pointing Device Boresight Angles shall be
invalid when: the current configuration code nunber differs from
the configuration code nunber when the DRUH was | ast shut off; or
a fault condition is detected where the stored Pointing Device
Bor esi ght Angl es may have been altered. Once rendered invalid,
changeabl e Poi nting Device Boresight Angles shall not be
considered valid until an ACCEPT PO NTI NG DEVI CE BORESI GHT
command has been accept ed.

C. 3.4.4.4 Qutput of pointing device boresight angles. Upon
recei pt of a RETURN PO NTI NG DEVI CE BORESI GHT command, the DRUH
shall transmt the currently used pointing device boresight
angl es in a PO NTI NG DEVI CE BORESI GHT nessage.

C.3.4.5 Position offset distances. The DRUH shall use
position offset distances to transfer positions to/froma
reference point on the host. There shall be separate sets of
position offset distances for Orientation 1, Orientation 2, GPS
antenna reference points and odoneter action point.

C.3.4.5.1 Oientation 1 offset distances. In Oientation 1,
the position offset distances, DX, DY, and DZ, are in the
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vehicle coordinate frame and are neasured fromthe DRUH case
reference frame origin.

a. DX, the offset along the vehicle longitudinal axis, is
positive if the offset point is forward of the DRUH in the
direction of travel and is negative if behind.

b. DY, the offset along the vehicle cross axis, is positive if
the offset point is to the right of the DRUH, |ooking in the
direction of forward travel, and is negative if to the left.

c. Dz, the offset along the vehicle vertical axis, is positive
if the offset point is above the DRUH and is negative if
bel ow.

C.3.4.5.2 Oientation 2 offset distances. In Oientation 2,

the position offset distances, DX, DY, and DZ, are in the

poi nting device coordinate frame. They are neasured fromthe
DRUH case reference frame origin to the offset point on the
poi nti ng devi ce when the pointing device pointing axis and
cross-axis are |evel.

a. DX, the offset along the pointing device pointing axis, is
positive if the offset point is forward of the DRUH in the
direction of pointing and is negative if behind.

b. DY, the offset along the pointing device cross-axis, is
positive if the offset point is to the right of the DRUH
| ooking in the direction of pointing, and is negative if to
the left.

c. Dz, the offset along the pointing device vertical axis, is
positive if the offset point is above the DRUH and is
negative if bel ow

C.3.4.5.3 GPS antenna offset distances. The DRUH shall use
GPS antenna offset distances to conpensate GPS data fromthe GPS
antenna | ocation to the DRUH case reference frane origin. The
of fset distances fromthe DRUH to the GPS antenna, DX, DY, and
Dz, are in a |local |evel coordinate frane when the vehicle is
|l evel. GPS antenna offset distances are neasured fromthe DRUH
case reference frame origin.

a. DX, the offset along the vehicle longitudinal axis, is
positive if the antenna is forward of the DRUH in the
direction of travel and is negative if behind.
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b. DY, the offset along the vehicle cross axis, is positive if
the antenna is to the right of the DRUH, |ooking in the
direction of forward travel, and is negative if to the left.

c. Dz, the offset along the vehicle vertical axis, is positive
if the antenna is above the DRUH and is negative if bel ow

The DRUH may use the sane GPS offset distances in Orientations 1
and 2. Only one set is specified in the ACCEPT CONFI GURATI ON
DATA commands and CONFI GURATI ON DATA nessages.

C. 3.4.5.4 Odoneter action offset distances. The DRUH may
use the offset distances fromthe DRUH to the odometer action

point, DX, DY, and DZ. These offsets are in the vehicle
coordinate frane with the DRUH operating in Oientation 1
(pointing device in travel lock or ready for travel) and are
measured fromthe DRUH case reference frame origin.

a. DX, the offset along the vehicle longitudinal axis, is
positive if the action point is forward of the DRUH in the
direction of travel and is negative if behind.

b. DY, the offset along the vehicle cross axis, is positive if
the action point is to the right of the DRUH, |ooking in the
direction of forward travel, and is negative if to the left.

c. Dz, the offset along the vehicle vertical axis, is positive
if the action point is above the DRUH and is negative if
bel ow.

C.3.4.6 Tine interval s

C. 3.4.6.1 Exclusive ZUPT node ZUPT interval. The DRUH may
request ZUPTs at no nore frequent intervals than the Exclusive
ZUPT Mode ZUPT Interval when usable GPS and VMS aiding data are
not avail abl e.

C.3.4.6.2 Odoneter node ZUPT interval. The DRUH nay request
ZUPTs at no nore frequent intervals than the Odoneter Mde ZUPT
I nterval when usable GPS aiding data are not avail abl e and usabl e
VMS data are avail abl e.

C.3.4.6.3 Static align tine. The DRUH shall conplete Static
Align within the Static Align tine.

C.3.4.6.4 Shot detect interval. Wen the Shot Detect flag
(CFI G D29/5) is set, the DRUH shall set STATUS DATA S2/3 ( Shot
Detect) for the Shot Detect Interval when a shot is detected.
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When the Shot Detect flag (CFlI G D29/5) is reset, STATUS DATA S2/3
shal | always be reset and an ACCEPT CONFI GURATI ON DATA command
shall not be rejected for an out-of-range Shot Detect Interval.

C.3.4.6.5 GPS update tinme-out interval. The DRUH shal
reset STATUS DATA S5/7 (GPS Danping In Process) if the time since
the | ast usabl e GPS update exceeds the GPS Update Tinme-out
I nt erval

C. 3.4.7 (doneter scale factor. The DRUH may use the nom nal
odoneter scale factor which is [(nom nal nunber of VM5
pul ses/mle)/ (32000 pul ses/mle)].

C. 3.4.8 Fuel consunption factor. The DRUH may use the Fuel
Consunption Factor which is the change in vehicle pitch per unit
di stance travel ed due to consunption of fuel

C.3.4.9 Threshold angles. Wen the Orientation 2 Based on
Pointing Device Attitude flag (CFlI G D26/0) is set, the DRUH shal
change orientations when the 1-2 or 2-1 Threshold Angle is
crossed.

C.3.4.9.1 1-2 threshold angle. The DRUH shall transition
fromOientation 1 to 2 when the 1-2 Threshold Angle is crossed
in the direction specified by the Oientation 1-2 Direction of
Traverse flags (CFIG D26/4 & 3). The 1-2 Threshold Angle is
specified in terns of Orientation 1.

C.3.4.9.2 2-1 threshold angle. The DRUH shall transition
fromOientation 2 to 1 when the 2-1 Threshold Angle is crossed
in the direction specified by the Oientation 2-1 Direction of
Traverse flags (CFIG D26/2 & 1). The 2-1 Threshold Angle is
specified in terns of Orientation 2.

C.3.4.10 GPS EPE criteria.

C. 3.4.10.1 GPS EPE good value. When the GPS EPE (esti mated
position error) associated with a GPS position update is |ess
than or equal to the GPS EPE Good Val ue, the DRUH nay accept the
updat e.

C. 3.4.10.2 GPS EPE poor value. When the GPS EPE associ at ed
wth a GPS position update is less than or equal to the GPS EPE
Poor Val ue but greater than the GPS EPE Good Val ue, the DRUH may
accept the update only if STATUS DATA S6/6 (Degraded GPS Enabl ed)
is set.

When the GPS EPE associated with a GPS position update is greater
than the GPS Poor Value, the DRUH shall reject the update.
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The DRUH may require the GPS EPE Poor Value to be greater than
the GPS EPE Good Val ue.

C. 3.5 Permanently stored configuration data. Permanently
stored configuration data shall be reprogrammable, via the GPS
RS-422 and 1553 reprogranm ng interfaces, separately fromthe
survey software. Values for permanently stored configuration
data shall be as listed in Table CGVI. The allowable ranges for
permanent|ly stored configuration data val ues shall be no |ess
than those for the corresponding el ements in the ACCEPT
CONFI GURATI ON DATA command. The resolution for permanently
stored configuration data val ues shall be no coarser than for the
correspondi ng el enents in the ACCEPT CONFI GURATI ON DATA conmand.
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TABLE C-VI. Permanently stored configuration data.

CODE HOST CONFI G DI SCRETE 1234 1234 1234 1234

0 - Paladin 0000

1 - unassigned 0001

2 - ANVTPQ36 (V) 0010

3 - unassigned UNI TS 0011
DRUH COORDI NATE FRAME CODE:

Oientation 1: hex 00 00 03 00

Oientation 2: hex 00 00 03 00
BORESI GHT ANGLES:

Vehicle Orientation a: mls 0.0 0.0 0.0 0.0

Vehicle Orientation b: mls 0.0 0.0 0.0 0.0

Vehicle Orientation g mls 0.0 0.0 0.0 0.0

Pointing Device Orient. 1 A: mls 0.0 0.0 0.0 0.0

Pointing Device Orient. 1 B: mls 0.0 0.0 0.0 0.0

Pointing Device Orient. 1 G mls 0.0 0.0 0.0 0.0

Pointing Device Orient. 2 A: mls 0.0 0.0 0.0 0.0

Pointing Device Orient. 2 B: mls 0.0 0.0 0.0 0.0

Pointing Device Orient. 2 G mls 0.0 0.0 0.0 0.0
ZRP OFFSET DI STANCES:

Orientation 1 Vehicle DX meters 0.00 0.00 1.00 0.00

Orientation 1 Vehicle DY: meters 0.00 0.00 0.45 0.00

Orientation 1 Vehicle DZ: meters 0.00 0.00 -0.86 0.00

Oientation 2 PD DX nmeters 0. 00 0. 00 0. 00 0. 00

Oientation 2 PD DY: nmeters 0. 00 0. 00 0. 00 0. 00

Oientation 2 PD DZ: nmeters 0. 00 0. 00 0. 00 0. 00

Qdoneter Action Point 1 DX meters 0.80 0.00 0.40 0.00

Qdoneter Action Point 1 DY: meters -1.59 0.00 -0.42 0.00

Qdoneter Action Point 1 DZ: meters -1.92 0.00 -0. 56 0.00

GPS Ant enna DX nmeters -3.02 0. 00 -0.02 0. 00

GPS Ant enna DY: nmeters -2.19 0. 00 -0.19 0. 00

GPS Ant enna DZ: nmeters 1.50 0. 00 1.05 0. 00
TI ME | NTERVALS:

ZUPT (Excl usive ZUPT Mbde): m nut es 4. 00 4. 00 4. 00 4. 00

ZUPT (Cdoneter Mode): m nut es 60 60 60 60

Static Align Tine: m nut es 15. 00 15. 00 15. 00 15. 00

Shot Detect Interval: seconds 4 0 0 0

GPS Update Tinme-out Interval: seconds 20 20 20 20
VM5 SCALE FACTOR

VM5 Scal e Factor: n/ a 1. 000 1. 000 1. 000 1. 000
FUEL CONSUMPTI ON FACTOR:

Consunpti on Factor: mrad/ km| -42.0 0.0 0.0 0.0
THRESHOLD ANGLES:

1-2 Threshol d Angl e: mils 0.0 0.0 0.0 0.0

2-1 Threshol d Angl e: mils 0.0 0.0 0.0 0.0
GPS ACCEPTANCE CRI TERI A:

EPE ' Good' Criteria: neters 16 16 16 16

EPE ' Poor' Criteria: neters 76 76 76 76

170

Source: https://assist.dla.mil -- Downloaded: 2026-06-02T21:01Z
Check the source to verify that this is the current version before use.




M L- PRF- 71185

TABLE C-VI. Permanently stored configuration data. (Continued)
CCDE HOST CONFI G DI SCRETE | 1234 | 1234 | 1234 | 1234
0 - Pal adi n 0000
1 - unassi gned 0001
2 - AN TPQ 36 (V) 0010
3 - unassi gned 0011
1553 * RS- 422 * MODE OR CONDI TI ON 0 1 2 3
WORDBIT | CHAR' BI T
WL4/ 0 D26/ 7 Oient. 2 Based on Travel Lock 1 0 0 0
W4/ 1 D26/ 6 Orient. 1-2 Based on PD P/IR 0 0 0 0
W4/ 2 D26/ 5 Orient. 2-1 Based on PD P/IR 0 0 0 0
WL4/ 3&4 D26/ 4&3 Oient. 1-2 Dir. of Traverse 00 00 00 00
WL4/ 5&6 D26/ 2&1 Oient. 2-1 Dir. of Traverse 00 00 00 00
W4/ 7 D26/ 0 Oient. 2 Based on PD Attitude 0 0 0 0
WL 4/ 8 D27/ 7 GPS Install ed. 1 0 1 0
W4/ 9 D27/ 6 Spar e 1 0 0 0
WL4/ 10 D27/ 5 Spar e 0 0 0 0
W4/ 11 D27/ 4 Spar e 1 0 0 0
WL4/ 12 D27/ 3 I nt egral / Ext ernal Ant enna. 0 0 0 0
WL 4/ 13 D27/ 2 Ceodetic/Gid GPS Data 0 0 0 0
WL4/ 14 D27/ 1 GPS Command at Shut down 1 0 0 0
WL4/ 15 D27/ 0 OFF/ STANDBY at Shut down 0 0 0 0
WL5/ 0 D28/ 7 Suppl i er Reserved 0 0 0 0
WL5/ 1 D28/ 6 Suppl i er Reserved 0 0 0 0
WL5/ 2 D28/ 5 Suppl i er Reserved 0 0 0 0
WL5/ 3 D28/ 4 Poi nti ng Devi ce Rol |/ Cant 0 0 0 0
WL5/ 4 D28/ 3 Reset Rel ative O fsets 0 0 0 0
WL5/ 5 D28/ 2 Initial Relative CQutput 1 0 1 0
WL5/ 6 D28/ 1 Vehi cl e Rol |/ Cant 0 0 0 0
W5/ 7 D28/ 0 Ceodetic/Gid Azinmuth 0 0 0 0
WL5/ 8 D29/ 7 PD Bor esi ght Angl es 1 0 0 0
WL5/ 9 D29/ 6 Vehi cl e Boresi ght Angl es 1 0 0 0
WL5/ 10 D29/ 5 Shot Det ect 1 0 0 0
WL5/ 11 D29/ 4 Travel Lock Commands 1 0 0 0
WL5/ 12 D29/ 3 Travel Lock Discretes 0 0 0 0
WL5/ 13 D29/ 2 Tr acked/ Wheel ed Vehicl e 1 0 0 0
WL5/ 14 D29/ 1 Spar e 0 0 0 0
WL5/ 15 D29/ 0 Cdoneter Install ed 1 0 1 0
* Word and character bit references to the ACCEPT

CONFI GURATI ON DATA conmands are for

r ef erence,
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TABLE C-VI. Permanently stored configuration data. (Continued)
CODE HOST CONFI G DI SCRETE 1234 1234 1234 1234
4 - unassigned 0100
5 - unassigned 0101
6 - unassigned 0110
7 - unassigned UNI TS 0111
DRUH COORDI NATE FRANME CODE:
Oientation 1: hex 00 00 00 00
Oientation 2: hex 00 00 00 00
BORESI GHT ANGLES:
Vehicle Orientation a: mls 0.0 0.0 0.0 0.0
Vehicle Orientation b: mls 0.0 0.0 0.0 0.0
Vehicle Orientation g mls 0.0 0.0 0.0 0.0
Pointing Device Orient. 1 A: mls 0.0 0.0 0.0 0.0
Pointing Device Orient. 1 B: mls 0.0 0.0 0.0 0.0
Pointing Device Orient. 1 G mls 0.0 0.0 0.0 0.0
Poi nting Device Orient. 2 A: mls 0.0 0.0 0.0 0.0
Pointing Device Orient. 2 B: mls 0.0 0.0 0.0 0.0
Pointing Device Orient. 2 G mls 0.0 0.0 0.0 0.0
ZRP OFFSET DI STANCES:
Oientation 1 Vehicle DX neters 0. 00 0. 00 0. 00 0. 00
Oientation 1 Vehicle DY: neters 0. 00 0. 00 0. 00 0. 00
Oientation 1 Vehicle DZ: neters 0. 00 0. 00 0. 00 0. 00
Oientation 2 PD DX neters 0.00 0.00 0.00 0.00
Oientation 2 PD DY: neters 0.00 0.00 0.00 0.00
Oientation 2 PD DZ: neters 0.00 0.00 0.00 0.00
Odoneter Action Point 1 DX neters 0. 00 0. 00 0. 00 0. 00
Odoneter Action Point 1 DY: neters 0. 00 0. 00 0. 00 0. 00
Odoneter Action Point 1 DZ: neters 0. 00 0. 00 0. 00 0. 00
GPS Ant enna DX neters 0.00 0.00 0.00 0.00
GPS Ant enna DY: neters 0.00 0.00 0.00 0.00
GPS Ant enna DZ: neters 0.00 0.00 0.00 0.00
TI ME | NTERVALS:
ZUPT (Excl usive ZUPT Mbde): m nut es 4.00 4.00 4.00 4.00
ZUPT (Cdoneter MNode): m nut es 60 60 60 60
Static Align Tine: m nut es 15. 00 15. 00 15. 00 15. 00
Shot Detect Interval: seconds 0 0 0 0
GPS Update Tinme-out Interval: seconds 20 20 20 20
VM5 SCALE FACTOR:
VMB Scal e Factor: n/ a 1. 000 1. 000 1. 000 1. 000
FUEL CONSUMPTI ON FACTOR:
Consunpti on Factor: mrad/ km 0.0 0.0 0.0 0.0
THRESHOLD ANGLES:
1-2 Threshol d Angl e: mils 0.0 0.0 0.0 0.0
2-1 Threshol d Angl e: mils 0.0 0.0 0.0 0.0
GPS ACCEPTANCE CRI TERI A:
EPE ' Good' Criteria: neters 16 16 16 16
EPE ' Poor' Criteria: neters 76 76 76 76
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TABLE C-VI. Permanently stored configuration data (Conti nued)
CCDE HOST CONFI G DI SCRETE| 1234 | 1234 | 1234 | 1234
4 - unassi gned 0100
5 - unassi gned 0101
6 - unassi gned 0110
7 - unassi gned 0111
1553 RS- 422 MODE OR CONDI TI ON 4 5 6 7
WORDBIT | CHAR' BI T
WL4/ 0 D26/ 7 Oient. 2 Based on Travel Lock 0 0 0 0
W4/ 1 D26/ 6 Orient. 1-2 Based on PD P/IR 0 0 0 0
W4/ 2 D26/ 5 Orient. 2-1 Based on PD P/IR 0 0 0 0
WL4/ 3&4 D26/ 4&3 Oient. 1-2 Dir. of Traverse 00 00 00 00
WL4/ 5&6 D26/ 2&1 Oient. 2-1 Dir. of Traverse 00 00 00 00
W4/ 7 D26/ 0 Oient. 2 Based on PD Attitude 0 0 0 0
WL 4/ 8 D27/ 7 GPS Install ed. 0 0 0 0
W4/ 9 D27/ 6 Spar e 0 0 0 0
WL4/ 10 D27/ 5 Spar e 0 0 0 0
W4/ 11 D27/ 4 Spar e 0 0 0 0
WL4/ 12 D27/ 3 I nt egral / Ext ernal Ant enna 0 0 0 0
WL 4/ 13 D27/ 2 Ceodetic/Gid GPS Data 0 0 0 0
WL4/ 14 D27/ 1 GPS Command at Shut down 0 0 0 0
WL4/ 15 D27/ 0 OFF/ STANDBY at Shut down 0 0 0 0
WL5/ 0 D28/ 7 Suppl i er Reserved 0 0 0 0
WL5/ 1 D28/ 6 Suppl i er Reserved 0 0 0 0
WL5/ 2 D28/ 5 Suppl i er Reserved 0 0 0 0
WL5/ 3 D28/ 4 Poi nti ng Devi ce Rol |/ Cant 0 0 0 0
WL5/ 4 D28/ 3 Reset Rel ative O fsets 0 0 0 0
WL5/ 5 D28/ 2 Initialize Relative CQutput 0 0 0 0
WL5/ 6 D28/ 1 Vehi cl e Rol |/ Cant 0 0 0 0
W5/ 7 D28/ 0 Ceodetic/Gid Azinuth 0 0 0 0
WL5/ 8 D29/ 7 PD Bor esi ght Angl es 0 0 0 0
WL5/ 9 D29/ 6 Vehi cl e Boresi ght Angl es 0 0 0 0
WL5/ 10 D29/ 5 Shot Det ect 0 0 0 0
WL5/ 11 D29/ 4 Travel Lock Comrands 0 0 0 0
WL5/ 12 D29/ 3 Travel Lock Discretes 0 0 0 0
WL5/ 13 D29/ 2 Tr acked/ Wheel ed Vehicl e 0 0 0 0
WL5/ 14 D29/ 1 Spar e 0 0 0 0
WL5/ 15 D29/ 0 Cdoneter Install ed 0 0 0 0
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TABLE C-VI. Permanently stored configuration data. (Continued)
CODE HOST CONFI G DI SCRETE 1234 1234 1234 1234
8 - unassigned 1000
9 - unassigned 1001
10 - unassigned 1010
11 - unassigned UNI TS 1011
DRUH COORDI NATE FRAME CODE:
Oientation 1: hex 00 00 00 00
Oientation 2: hex 00 00 00 00
BORESI GHT ANGLES :
Vehicle Orientation a: mls 0.0 0.0 0.0 0.0
Vehicle Orientation b: mls 0.0 0.0 0.0 0.0
Vehicle Orientation g mls 0.0 0.0 0.0 0.0
Pointing Device Orient. 1 A: mls 0.0 0.0 0.0 0.0
Pointing Device Orient. 1 B: mls 0.0 0.0 0.0 0.0
Pointing Device Orient. 1 G mls 0.0 0.0 0.0 0.0
Pointing Device Orient. 2 A: mls 0.0 0.0 0.0 0.0
Pointing Device Orient. 2 B: mls 0.0 0.0 0.0 0.0
Pointing Device Orient. 2 G mls 0.0 0.0 0.0 0.0
ZRP OFFSET DI STANCES :
Orientation 1 Vehicle DX meters 0.00 0.00 0.00 0.00
Orientation 1 Vehicle DY: meters 0.00 0.00 0.00 0.00
Orientation 1 Vehicle DZ: meters 0.00 0.00 0.00 0.00
Oientation 2 PD DX nmeters 0. 00 0. 00 0. 00 0. 00
Oientation 2 PD DY: nmeters 0. 00 0. 00 0. 00 0. 00
Oientation 2 PD DZ: nmeters 0. 00 0. 00 0. 00 0. 00
Qdoneter Action Point 1 DX meters 0.00 0.00 0.00 0.00
Qdoneter Action Point 1 DY: meters 0.00 0.00 0.00 0.00
Qdoneter Action Point 1 DZ: meters 0.00 0.00 0.00 0.00
GPS Ant enna DX nmeters 0. 00 0. 00 0. 00 0. 00
GPS Ant enna DY: nmeters 0. 00 0. 00 0. 00 0. 00
GPS Ant enna DZ: nmeters 0. 00 0. 00 0. 00 0. 00
TI ME | NTERVALS:
ZUPT (Excl usive ZUPT Mbde): m nut es 4. 00 4. 00 4. 00 4. 00
ZUPT (Cdoneter MNode): m nut es 60 60 60 60
Static Align Tine: m nut es 15. 00 15. 00 15. 00 15. 00
Shot Detect Interval: seconds 0 0 0 0
GPS Update Time-out Interval seconds 20 20 20 20
VM5 SCALE FACTOR
VM5 Scal e Factor: n/ a 1. 000 1. 000 1. 000 1. 000
FUEL CONSUMPTI ON FACTOR:
Consunpti on Factor: mrad/ km 0.0 0.0 0.0 0.0
THRESHOLD ANGLES:
1-2 Threshol d Angl e: mils 0.0 0.0 0.0 0.0
2-1 Threshol d Angl e: mils 0.0 0.0 0.0 0.0
GPS ACCEPTANCE CRI TERI A:
EPE ' Good' Criteria: neters 16 16 16 16
EPE ' Poor' Criteria: neters 76 76 76 76
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TABLE C-VI. Permanently stored configuration data. (Continued)
CCDE HOST CONFI G DI SCRETE | 1234 | 1234 | 1234 | 1234

8 - unassi gned 0100

9 - unassi gned 0101

10 - unassi gned 0110

11 - unassi gned 0111

1553 RS- 422 MODE OR CONDI TI ON 8 9 10 11
WORDBIT | CHAR' BI T
WL4/ 0 D26/ 7 Oient. 2 Based on Travel Lock 0 0 0 0
W4/ 1 D26/ 6 Orient. 1-2 Based on PD P/IR 0 0 0 0
W4/ 2 D26/ 5 Orient. 2-1 Based on PD P/IR 0 0 0 0
WL4/ 3&4 D26/ 4&3 Oient. 1-2 Dir. of Traverse 00 00 00 00
WL4/ 5&6 D26/ 2&1 Oient. 2-1 Dir. of Traverse 00 00 00 00
W4/ 7 D26/ 0 Oient. 2 Based on PD Attitude 0 0 0 0
WL 4/ 8 D27/ 7 GPS Install ed. 0 0 0 0
W4/ 9 D27/ 6 Spar e 0 0 0 0
WL4/ 10 D27/ 5 Spar e 0 0 0 0
W4/ 11 D27/ 4 Spar e 0 0 0 0
WL4/ 12 D27/ 3 I nt egral / Ext ernal Ant enna 0 0 0 0
WL 4/ 13 D27/ 2 Ceodetic/Gid GPS Data 0 0 0 0
WL4/ 14 D27/ 1 GPS Command at Shut down 0 0 0 0
WL4/ 15 D27/ 0 OFF/ STANDBY at Shut down 0 0 0 0
WL5/ 0 D28/ 7 Suppl i er Reserved 0 0 0 0
WL5/ 1 D28/ 6 Suppl i er Reserved 0 0 0 0
WL5/ 2 D28/ 5 Suppl i er Reserved 0 0 0 0
WL5/ 3 D28/ 4 Poi nti ng Devi ce Rol |/ Cant 0 0 0 0
WL5/ 4 D28/ 3 Reset Rel ative O fsets 0 0 0 0
WL5/ 5 D28/ 2 Initialize Relative CQutput 0 0 0 0
WL5/ 6 D28/ 1 Vehi cl e Rol |/ Cant 0 0 0 0
W5/ 7 D28/ 0 Ceodetic/Gid Azinuth 0 0 0 0
WL5/ 8 D29/ 7 PD Bor esi ght Angl es 0 0 0 0
WL5/ 9 D29/ 6 Vehi cl e Boresi ght Angl es 0 0 0 0
WL5/ 10 D29/ 5 Shot Det ect 0 0 0 0
WL5/ 11 D29/ 4 Travel Lock Comrands 0 0 0 0
WL5/ 12 D29/ 3 Travel Lock Discretes 0 0 0 0
WL5/ 13 D29/ 2 Tr acked/ Wheel ed Vehicl e 0 0 0 0
WL5/ 14 D29/ 1 Spar e 0 0 0 0
WL5/ 15 D29/ 0 Cdoneter Install ed 0 0 0 0

175

Source: https://assist.dla.mil -- Downloaded: 2026-06-02T21:01Z

Check the source to verify that this is the current version before use.




M L- PRF- 71185

TABLE C-VI. Permanently stored configuration data. (Continued)
CODE HOST CONFI G DI SCRETE 1234 1234 1234 1234
12 - ANNTPQ 37 (V) 1100
13 - unassi gned 1101
14 - unassi gned 1110
15 - ACCEPT CONFI G DATA cnd. UNI TS 0111
DRUH COORDI NATE FRAME CODE:
Oientation 1: hex 00 00 00 n/ a
Oientation 2: hex 00 00 00 n/ a
BORESI GHT ANGLES:
Vehicle Orientation a: mls 0.0 0.0 0.0 n/a
Vehicle Orientation b: mls 0.0 0.0 0.0 n/a
Vehicle Orientation g mls 0.0 0.0 0.0 n/a
Pointing Device Orient. 1 A: mls 0.0 0.0 0.0 n/a
Pointing Device Orient. 1 B: mls 0.0 0.0 0.0 n/a
Pointing Device Orient. 1 G mls 0.0 0.0 0.0 n/a
Poi nting Device Orient. 2 A: mls 0.0 0.0 0.0 n/a
Pointing Device Orient. 2 B: mls 0.0 0.0 0.0 n/a
Pointing Device Orient. 2 G mls 0.0 0.0 0.0 n/a
ZRP OFFSET DI STANCES:
Orientation 1 Vehicle DX meters 0.00 0.00 0.00 n/ a
Orientation 1 Vehicle DY: meters 0.00 0.00 0.00 n/ a
Orientation 1 Vehicle DZ: meters 0.00 0.00 0.00 n/ a
Oientation 2 PD DX nmeters 0. 00 0. 00 0. 00 n/ a
Oientation 2 PD DY: nmeters 0. 00 0. 00 0. 00 n/ a
Oientation 2 PD DZ: nmeters 0. 00 0. 00 0. 00 n/ a
Qdoneter Action Point 1 DX meters 0.00 0.00 0.00 n/ a
Qdoneter Action Point 1 DY: meters 0.00 0.00 0.00 n/ a
Qdoneter Action Point 1 DZ: meters 0.00 0.00 0.00 n/ a
GPS Ant enna DX neters 0. 00 0. 00 0. 00 n/ a
GPS Ant enna DY: neters 0. 00 0. 00 0. 00 n/ a
GPS Ant enna DZ: neters 0. 00 0. 00 0. 00 n/ a
TI ME | NTERVALS:
ZUPT (Excl usive ZUPT Mbde): m nut es 4.00 4.00 4.00 n/ a
ZUPT (Cdoneter MNode): m nut es 60 60 60 n/ a
Static Align Tine: m nut es 15. 00 15. 00 15. 00 n/ a
Shot Detect Interval: seconds 0 0 0 n/ a
GPS Update Time-out Interval: seconds 20 20 20 n/ a
VM5 SCALE FACTOR:
VMB Scal e Factor: n/ a 1. 000 1. 000 1. 000 n/ a
FUEL CONSUMPTI ON FACTOR:
Consunpti on Factor: mrad/ km 0.0 0.0 0.0 n/ a
THRESHOLD ANGLES:
1-2 Threshol d Angl e: mils 0.0 0.0 0.0 n/ a
2-1 Threshol d Angl e: mils 0.0 0.0 0.0 n/ a
GPS ACCEPTANCE CRI TERI A:
EPE ' Good' Criteria: neters 16 16 16 n/ a
EPE ' Poor' Criteria: neters 76 76 76 n/ a
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TABLE C-VI. Permanently stored configuration data. (Continued)
CCDE HOST CONFI G DI SCRETE| 1234 | 1234 | 1234 | 1234
12 - AN TPQ 37 (V) 1100
13 - unassi gned 1101
14 - unassi gned 1110
15 - use ACCEPT CONFI GURATI ON DATA cnd. 1111
1553 RS- 422 MODE OR CONDI TI ON 12 13 14 15
WORDBIT | CHAR' BI T
WL4/ 0 D26/ 7 Oient. 2 Based on Travel Lock 0 0 0 n/ a
W4/ 1 D26/ 6 Oient. 1-2 Based on PD P/IR 0 0 0 n/ a
WL4/ 2 D26/ 5 Oient. 2-1 Based on PD P/IR 0 0 0 n/ a
WL4/ 3&4 D26/ 4&3 Oient. 1-2 Dir. of Traverse 00 00 00 n/ a
WL4/ 5&6 D26/ 2&1 Oient. 2-1 Dir. of Traverse 00 00 00 n/ a
W4/ 7 D26/ 0 Oient. 2 Based on PD Attitude 0 0 0 n/ a
WL4/ 8 D27/ 7 GPS I nstal |l ed. 0 0 0 n/ a
WL4/ 9 D27/ 6 Spar e 0 0 0 n/ a
WL4/ 10 D27/'5 Spar e 0 0 0 n/ a
W4/ 11 D27/ 4 Spar e 0 0 0 n/ a
WL4/ 12 D27/ 3 I nt egral / Ext ernal Ant enna 0 0 0 n/ a
WL4/ 13 D27/ 2 Ceodetic/Gid GPS Data 0 0 0 n/ a
WL4/ 14 D27/ 1 GPS Command at Shut down 0 0 0 n/ a
WL4/ 15 D27/ 0 OFF/ STANDBY at Shut down 0 0 0 n/ a
WL5/ 0 D28/ 7 Suppl i er Reserved 0 0 0 n/ a
WL5/ 1 D28/ 6 Suppl i er Reserved 0 0 0 n/ a
WL5/ 2 D28/ 5 Suppl i er Reserved 0 0 0 n/ a
WL5/ 3 D28/ 4 Poi nti ng Devi ce Rol |/ Cant 0 0 0 n/ a
WL5/ 4 D28/ 3 Reset Rel ative O fsets 0 0 0 n/ a
WL5/ 5 D28/ 2 Initialize Relative CQutput 0 0 0 n/ a
WL5/ 6 D28/ 1 Vehi cl e Rol | / Cant 0 0 0 n/ a
W5/ 7 D28/ 0 Ceodetic/Gid Azimuth 0 0 0 n/ a
WL5/ 8 D29/ 7 PD Bor esi ght Angl es 0 0 0 n/ a
WL5/ 9 D29/ 6 Vehi cl e Boresi ght Angl es 0 0 0 n/ a
WL5/ 10 D29/ 5 Shot Det ect 0 0 0 n/ a
WL5/ 11 D29/ 4 Travel Lock Comrands 0 0 0 n/ a
WL5/ 12 D29/ 3 Travel Lock Discretes 0 0 0 n/ a
WL5/ 13 D29/ 2 Tr acked/ Wheel ed Vehicl e 0 0 0 n/ a
WL5/ 14 D29/ 1 Spar e 0 0 0 n/ a
WL5/ 15 D29/ 0 Cdoneter Install ed 0 0 0 n/ a
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APPENDI X D
DRUH HOST M L- STD- 1553 DATA | NTERFACE
D. 1. SCOPE
D.1.1 Scope. This appendi x provides the requirenents for a
DRUH host digital data interface using ML-STD 1553 data buses.

This appendix is a mandatory part of this specification. The
information herein is intended for conpliance.

D. 2. APPLI CABLE DOCUMENTS

D.2.1 General. The docunents listed in this section are
specified in section 3 of this appendi x. This section does not
i ncl ude docunents in other sections of this specification or
recommended for additional information or as exanples. Wile
every effort has been nmade to ensure the conpl eteness of this
list, docunent users are cautioned that they nust neet all
specified requirenents docunents cited in section 3 of this
appendi x, whether or not they are |isted.

D. 2. 2 Governnent documents.

D.2.2.1 Specifications, standards, and handbooks. The
foll ow ng specifications, standards, and handbooks forma part of
this appendix to the extent specified herein. Unless otherw se
specified, the issues of these docunents are those listed in the
i ssue of the Departnent of Defense Index of Specifications and
St andards (DCDI SS) and suppl enent thereto, cited in the
solicitation (see 6.2).

STANDARDS
DEPARTMENT OF DEFENSE

M L- STD- 1553 Digital Time D vision Conmand/ Response
Mul ti pl ex Data Bus

(Unl ess otherw se indicated, copies of the above specifications,
st andards, and handbooks are avail able fromthe Standardi zation
Docunent Order Desk, Bldg. 4D, 700 Robbi ns Avenue, Phil adel phi a,
PA 19111-5094.)

D.2.2.2 Oher Governnent docunents, draw ngs, and
publications. The foll ow ng other Governnent docunents, draw ngs,
and publications forma part of this docunent to the extent
specified herein. Unless otherw se specified, the issues are
those cited in the solicitation (see 6.2).
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OTHER GOVERNMENT DOCUMENTS

| CD- GPS- 153 GPS User Equi pnent Interface Contro
| RN- 001 Docunent for the RS-232/RS-422
| R\- 002 I nterface of DoD Standard GPS UE

Radi o Recei vers

(Copi es of |1 CD GPS-153 may be obtained fromthe d obal
Positioning System (GPS) Joint Program Ofice (JPO, SMJCZ,
SMC/ CZ, 2435 Vela Way, Suite 1613, Los Angeles Air Force Base, E
Segundo, CA 90245-5500.)

D.2.3 Oder of precedence. In the event of a conflict
between the text of this docunent and the references cited
herein, the text of this docunent shall take precedence. Nothing
in this docunent, however, supersedes applicable | aws and
regul ati ons unless a specific exenption has been obtai ned.

D. 3. REQUI REMENTS

D.3.1 ML-STD 1553 data bus. The DRUH shall be capabl e of
data transfer between itself and the host systemvia a dual
st andby-redundant digital data bus in accordance with
M L- STD- 1553. The DRUH shall function as a renote term nal (RT)
on the data bus.

The DRUH RT shall inplenment the followi ng ML-STD 1553
non- br oadcast and broadcast nessage formats, as a m ni nrum

a. Mdde commands,
b. RT to BC transfers (transmt),
c. BCto RT transfers (receive), and
d. RT to RT transfers (receive and transmt).
D.3.1.1 Bus term nati on. DRUH 1553 data bus connections

shal | accept transfornmer coupled stubs as shown in Figure 9 of
M L- STD- 1553.

D.3.1.2 Bus address and parity. The 1553 data bus term nal
address shall be programmable via five discrete inputs on J3 to
provi de any address fromO to 31. A sixth discrete input shal
be used to produce odd ones parity for the term nal address.

An open circuit shall indicate a logic "0". A connection to
signal ground shall indicate a logic "1". The discrete input
circuitry shall require external drivers to source or sink no
more than 2.0 m |l i anperes.
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D.3.1.3 Data wwap-around. The DRUH RT shall inplenment a
data wrap-around capability and shall use a data w ap-around
receive and transmt sub-address of 30 (11110).

D.3.1.4 Mode commands. Receive and transnmt sub-addresses O
(00000) and 31 (11111) shall be used for node commands in
accordance with M L-STD- 1553.

The foll owm ng node codes shall be inplenented and treated as
| egal commuands:

a. Mode code 00001, Synchroni ze (no data)

b. Mdde code 00010, Transmt Status Wrd

c. Mode code 00011, Initiate Self-test

d. Mdde code 00100, Transm tter Shutdown

e. Mdde code 00101, Override Transm tter Shutdown

f. Mdde code 01000, Reset Renote Term nal

g. Mode code 10001, Synchronize (wth data)

h. Mode code 10010, Transmt Last Conmmand

i. Mode code 10011, Transmt BIT Wrd
Al'l remaining node codes shall be treated as illegal commands.

D.3.1.5 Reset renote termnal. The DRUH RT shall i npl enent

the Reset Renote Term nal Command as specified in ML-STD 1553
and shall conplete the reset function within 5.0 mlliseconds.

Wil e being reset, the DRUH RT shall not respond to nessages sent
to it on either bus.

D.3.1.6 Initiate self-test. The DRUH RT shall inplenment the
Initiate Self-test Command in accordance with M L-STD 1553 and
shal |l have the test results available within 100.0 m|li seconds.
Wiile in self-test, the DRUH RT shall respond by transmtting a
status word with the busy bit set.

D.3.1.7 Status word. The DRUH RT shall be capabl e of
responding with status information and shall inplenment the
follow ng status flags in accordance with M L-STD 1553.

a. Message Error, bit 9
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b. Broadcast Command Received, bit 15
c. Busy, bit 16
d. Subsystem Fl ag, bit 17
e. Termnal Flag, bit 19
f. Parity, bit 20
The follow ng status flags shall not be inplenented.
a. Instrunmentation, bit 10
b. Service Request, bit 11
c. Reserved Status, bits 12 through 14
d. Dynam c Bus Control Acceptance, bit 18
D.3.1.8 Busy bit. The busy bit shall be inplenented as
specified in ML-STD 1553 and returned only when the DRUH RT is
perform ng self-test.
D.3.1.9 Termnal flag bit. A termnal flag bit shall be

used whi ch does not discrimnate between the two channels of the
dual standby-redundant DRUH RT.

D.3.1.10 Illegal commands. The DRUH RT shall recognize
illegal commands and to respond to themin accordance with
M L- STD- 1553.

D. 3. 1. 11 Sanpl e consistency. Messages transmtted over the
1553 data bus shall contain only nutually consistent sanples of
information. Any invalid data transmtted over the data bus
shall be indicated as invalid within the sane nessage the data
appears.

D.3.1.12 Vari abl e nessage bl ocks. The DRUH RT shall be
capabl e of receiving a nessage of up to 32 words for any valid
subaddress, provided the word count is valid and equal to or
greater than the defined m ni numword count.

The DRUH RT shall be capable of transmtting a subset of any
nmessage defined for it. These subsets shall consist of nessages
with word counts varying fromone to 32. |If the word count
exceeds the maxi mum word count defined for the particul ar
nmessage, words beyond the maxi mum word count shall be zero
filled.
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D. 3.2 1553 command and nessage data description. The
requi renents for data in 1553 commands and nessages are set forth
in tables. Each row specifies the requirenents for a data field.

A data field shall occupy the word or words specified in the
WORD(s) columm. Unless otherw se specified, the field shal
conpletely fill the word(s) specified in the WORD(s) col um.

(msh) nmeans the nost significant half of a word, (lsh), the | east
significant half. Specific bit positions wwthin a word, required
to define a data field (for exanple, discrete data type), are
identified in the BIT colum. OQherwise this colum is bl ank.

The data format for the field is specified in the TYPE col um and
applies to the entire field, regardless of |length. Avail able data
types are listed in Table DI

TABLE D-1  Data types.

TYPE DESCRI PTI ON
ASCI| [ASCI|I coded characters. FEach character contains 8 bits.
dis Discrete - Individual bit(s) having a value of 0 (reset)
or 1 (set).
hex Hexadeci mal coded characters. FEach character contains 4
bits.

sb Signed Binary - The nost significant bit represents the
sign (O =+, 1 =-). The rest of the field is Unsigned
Bi nary.

ub Unsigned Binary - The entire field is positive.

2b Two’ s Conpl enment Binary

The al |l owabl e range of values for a field is specified in the
RANCE colum. Wen only a single value is given, it is the only
per m ssi bl e val ue.

All nuneric fields are scaled binary. The resolution of the
| east significant bit is specified in the RES. col um.

The units applicable to both the range and resolution are
specified in the UNITS col um.

The data to be input or output in the field is identified in the
DATA ELEMENT columm. Data elenents are defined either within the
table or elsewhere in this specification.
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D.3.2.1 Tinme tags. Qutput data bl ocks containi ng DRUH
position, attitude, and attitude rate data shall contain relative
time tags that are updated each tinme the data in the
correspondi ng out put buffers are refreshed. The tinme tag count
shall be increnented every 64 m croseconds. Wen the tine tag
count exceeds the field size, the value shall rollover to zero.

D. 3.3 RS-422 conmmand equi val ence. Conmmands that input data
or change nodes nmay have different nanes or inplenentations on
the 1553 and RS-422 host data interfaces. 1553 conmmands or
sequences equivalent to the RS-422 conmands are listed in Table
D-Il. Normally, only the RS-422 command nanes are used in this
specification. Unless otherw se specified, equivalent 1553 data
interface functionality shall be inplenented for each RS-422
command.

D. 3.4 STATUS and ALERT timng. For changes in STATUS DATA
and ALERT DATA initiated by recei pt of a conmand, the DRUH shal
be able to transmt, on the 1553 bus, the changed state(s) of the
applicable bit(s) wthin: 200 nsec after receipt of the
initiating command, for all bits specified to be changed in the
RS- 422 response nessage; and the specified RS-422 response tine
for all other bits.
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TABLE D-1l1. RS-422/1553 host conmand equi val ence.

RS- 422 COMVAND 1553 EQUI VALENT
ACCEPT CONFI GURATI ON DATA ACCEPT CONFI GURATI ON DATA conmand
ACCEPT POSI TI ON ACCEPT POSI TI ON DATA command
ACCEPT PO NTI NG DEVI CE ACCEPT BORESI GHT DATA command with WL set valid
BORESI GHT
ACCEPT VEHI CLE BORESI GHT ACCEPT BORESI GHT DATA command with W8 set valid
ACCEPT GEODETI C DATA ACCEPT GEODETI C DATA conmand
ACCEPT USER DATUM ACCEPT USER DATUM conmand
PASS GPS SETUP DATA PASS GPS SETUP DATA conmmand
PASS GPS DI FFERENTI AL PASS GPS DI FFERENTI AL CORRECTI ONS conmand
CORRECTI ONS
ACCEPT HOST STATUS ACCEPT M SCELLANEOUS DATA conmand with desired

Host Status Valid flags set and desired Host
St at us data

RETURN DATUM DATA ACCEPT M SCELLANEQUS DATA conmand, with
Requested Datum Valid = 1 and desired datum
nunber, foll owed by DATUM DATA nessage request

RETURN NEXT GPS WARNI NG ACCEPT MODE command, code = 21 (QUEUE NEXT GPS
WARNI NG foll owed by GPS WARNI NG nessage
request

RESET DI STANCE ACCEPT MODE command, code = 1

OVERRI DE ALERT ACCEPT MODE command, code = 2

INH BI' T AUXI LI ARY BUS CONTRCL | Not required

ENABLE AUXI LI ARY BUS CONTRCL | Not required

I NH BI T ZERO- VELCCI TY UPDATES | ACCEPT MODE command, code = 3
ENABLE ZERO VELOCI TY UPDATES | ACCEPT MODE command, code = 4
RESTART ACCEPT MODE command, code = 5
STORED HEADI NG ALI GN ACCEPT MODE conmand, code = 6
SHUTDOWN ACCEPT MODE command, code = 7
I NHI BI T ODOVETER REQUEST ACCEPT MODE conmand, code = 8
ENABLE ODOVETER REQUEST ACCEPT MODE command, code = 9
I N TRAVEL LOCK ACCEPT MODE conmmand, code = 10
OUT OF TRAVEL LOCK ACCEPT MODE conmmand, code = 11
STORED HEADI NG SHUTDOWN ACCEPT MODE conmmand, code = 12
Al R TRANSPORT MODE REQUEST ACCEPT MODE command, code = 13
MARI NE TRANSPORT MODE REQUEST | ACCEPT MODE conmmand, code = 14
TRANSPORT MODE COVPLETE ACCEPT MODE command, code = 15
ENABLE | NERTI AL MODE ACCEPT MODE conmand, code = 16
ENABLE | NTEGRATED MODE ACCEPT MODE conmmand, code = 17
USE DEGRADED GPS DATA ACCEPT MODE conmmand, code = 18
SELECT Y- CODE ONLY SATELLI TES | ACCEPT MODE conmand, code = 19
SELECT P OR Y- CODE SATELLI TES | ACCEPT MODE conmand, code = 20
DO NOT APPLY RELATI VE OFFSETS | ACCEPT MODE command, code = 22
APPLY RELATI VE OFFSETS ACCEPT MODE conmmand, code = 23
RESET RELATI VE OFFSETS ACCEPT MODE conmand, code = 24

D. 3.5 1553 recei ve conmand nessages. The recei ve conmands
and associ ated data words fromthe host that provide node contro
of the DRUH or data transfer to the DRUH are summari zed bel ow.
The DRUH shall be capabl e of receiving any conbi nati on of comrand
messages listed in Table D111, including data, at rates up to 5
commands per second.
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Not Used (Host System Spare)
Not Used (Host System Spare)
Not Used (Host System Spare)
Not Used (Host System Spare)
Not Used (Host System Spare)

TABLE D-111. Receive command nmessages.
SUBADDRESS | WORDS * RECEI VE COMVAND NMESSAGE

0 - Reserved (M L-STD- 1553 Mbde Control)
1 1 ACCEPT MODE

2 27 ACCEPT CONFI GURATI ON DATA

3 12 ACCEPT PGCSI TI ON DATA

4 11 ACCEPT BORESI GHT DATA

5 12 ACCEPT GECDETI C DATA

6 20 ACCEPT USER DATUM

7 15 PASS GPS SETUP DATA

8 20 PASS GPS DI FFERENTI AL CORRECTI ON
9 4 ACCEPT M SCELLANEQUS DATA

10

11

12

13

14

15

16- 29
30
31

Not Used (Host System Spare)
Reserved (Vendor Uni qgue Messages)
Reserved (M L- STD- 1553 Data Wap)
Reserved (M L-STD- 1553 Mode Control)

* The data word count listed is the mninumrequired for a
val i d nessage.
message with a larger word count (up to 32 words).

An integrator may choose to send a valid
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D. 3.5.1 ACCEPT MODE conmand.

Function: Requests the DRUH to nake a node or operation change.
| RECEI VE SUBADDRESS | | DATA WORD COUNT | 1 |
WORD(s) | BIT | TYPE RANGE RES. [ UNITS DATA ELENMENT
WL ub (1 thru 24 1 n/a |Mde Comand Code Nunber

Mbde conmmand code nunbers and functions shal

bel ow.

specified el sewhere in this docunent.
one npde command code nunber

be as specified

Mode command accept/reject criteria and responses are

The DRUH shal |l accept only

per ACCEPT MODE conmand.

CODE MODE COMVAND NAME FUNCTI ON
1 RESET DI STANCE Reset di stance traveled to zero.
2 OVERRI DE ALERT Reset overri deabl e ALERT DATA bits.
3 INH BI T ZERO VELOCI TY UPDATES | | nhi bit ZUPTs and ZUPT stop requests.
4 ENABLE ZERO VELOCI TY UPDATES | Enabl e ZUPTs and ZUPT stop requests.
5 RESTART Initiate Restart.
6 STORED HEADI NG ALI GN Initiate Accelerated Align
7 SHUTDOAN Initiate normal shutdown.
8 I NHI BI T ODOVETER REQUEST Inhibit use of VM5 aiding and VM5 test.
9 ENABLE ODOVETER REQUEST Perform VMS test and enabl e use of VMS
ai di ng.
10 I N TRAVEL LOCK Host signal indicating DRUH is stowed
for travel
11 QUT OF TRAVEL LOCK Host signal indicating DRUH is not
stowed for travel.
12 STORED HEADI NG SHUTDOMN Initiate Stored Headi ng shut down.
13 Al R TRANSPORT MODE REQUEST Initiate Air Transport operation.
14 MARI NE TRANSPORT MODE REQUEST ([ Initiate Marine Transport operation.
15 TRANSPORT MODE COMPLETE End transport node operation.
16 ENABLE | NERTI AL MODE I nhibit GPS aiding.
17 ENABLE | NTEGRATED MODE Enabl e GPS al di ng.
18 USE DEGRADED GPS DATA Al'l ow use of GPS data neeting the "poor”
EPE criteria.
19 SELECT Y- CODE ONLY SATELLI TES | Request the GPS receiver to use only Y-
code satellites.
20 SELECT P OR Y- CODE SATELLI TES | Request the GPS receiver to use mxed P
and Y-code satellites.
21 QUEUE NEXT GPS WARNI NG Load the next GPS warni ng nessage into
t he out put buffer.
22 DO NOT APPLY RELATI VE OFFSETS | Qut put positions without relative
of fsets applied.
23 APPLY RELATI VE OFFSETS Qut put positions with relative offsets
appl i ed.
24 RESET RELATI VE OFFSETS Reset relative offsets to zero
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D. 3. 5.2 ACCEPT CONFI GURATI ON DATA conmand.

Function: Requests the DRUH to accept a configuration data
update and tailor operation using the new configuration data.
Configuration data el enments are defined in Appendi x C.

[ RECEIVE SUBADDRESS | 2 | DATA WORD COUNT | 27 |
WORD(s) | BIT | TYPE RANGE RES. UNI TS DATA ELEMENT
WL 2b |0 1 n/ a Reserved Spare
W 2b |-3199.9 to +3200.0 | 0.1 m | 1 - 2 Threshold Angle
B 2b |-3199.9 to +3200.0 | 0.1 m | 2 - 1 Threshold Angle
Wi 2b |-25.00 to +25.00 0.01 nmet er Orientation 1 Vehicle DX
73 2b |-25.00 to +25.00 0.01 nmet er Orientation 1 Vehicle DY
W6 2b |-25.00 to +25.00 0.01 nmet er Oientation 1 Vehicle Dz
Wr 2b |-25.00 to +25.00 0.01 nmet er Orientation 2 PD DX
3 2b |-25.00 to +25.00 0.01 nmet er Orientation 2 PD DY
) 2b |-25.00 to +25.00 0.01 nmet er Orientation 2 PD DZ
WLO ub |2 to 15 0.25 m nute |Exclusive ZUPT node ZUPT
i nterval
WL1 ub |2 to 63 1 m nute | COdoneter Mbde ZUPT interval
WL2 ub [3.5to 34.0 0. 25 mnute |[Static Align Tine
WL3 ub |0 to 10 (O valid 1 second |Shot Detect Interval
only if D29/5 is
reset)
WL4- W5 dis |n/a n/ a n/ a Configuration definition
flags (See Appendix C.)
WL6 ub |0.750 to 1.250 0. 001 n/ a Odonet er Scal e Factor
WL7 2b |-3276.8 to +3276.7 | 0.1 mr adi an | Fuel Consunption Factor
/ km
W8 hex |00 to 3F n/ a n/ a DRUH Coor di nate Frame Code
(nsh) for Orientation 1
W8 hex |00 to 3F n/ a n/ a DRUH Coor di nate Frame Code
(1sh) for Orientation 2
WL9 2b -25.00 to +25.00 0.01 met er Odonet er acti on p0| nt DX
W20 2b -25.00 to +25.00 0.01 met er Odonet er acti on p0| nt DY
W1 2b -25.00 to +25.00 0.01 met er Odonet er acti on p0| nt DZ
W22 2b -25.00 to +25.00 0.01 met er GPS ant enna DX
W23 2b -25.00 to +25.00 0.01 met er GPS ant enna DY
W 4 2b -25.00 to +25.00 0.01 met er GPS ant enna DZ
W25 ub [10 to 900 1 second |[GPS Update Tine-out Interval
W26 ub |0 to 256 1 net er GPS EPE Good Val ue
W27 ub |0 to 32,535 1 net er GPS EPE Poor Val ue
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D. 3. 5.3 ACCEPT POSI TI ON DATA conmmand.

Functi on:
position update.

Requests the DRUH to accept a grid coordinate

[ RECEIVE SUBADDRESS | 3 | DATA WORD COUNT | 12 |
WORD( s) BI'T TYPE RANGE RES. UNI TS DATA ELEMENT
W, W ub 0 to 10, 000, 000 0.01 | meter [ Northing
W, W ub 0 to 999, 9999 0.01 | neter |[Easting
W, W6 2b -1,000 to +10, 000 0.01 | neter |Altitude
Wr 2b -61 to +61 1 n/ a Ext ended Zone Nunber
+ = northern hem sphere
- = sout hern hem sphere
(DRUH shal | ignore sign)
+61 = Nornmal Zone
38 2b -60 to +60 1 n/a |Hem sphere & Zone of DRUH
+ = northern hem sphere
- = sout hern hem sphere
W) 00 dis 0 n/ a nfa |[Spare Bits
thru
10
) 11 dis 0or 1 n/ a n/ a Determ ne Relative Ofsets
fl ag
) 12 ub 0to 1l 1 nfa |[Host (DRUH) Gid
thru 0 = BNG
15 1 = UM
WLO- W2 ASCI1 |[Valid Datum I D n/ a n/ a Dat um | D Code
Codes (Appendi x G (6 ASCI| Characters)
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D. 3. 5.4 ACCEPT BORESI GHT DATA command.

Function: Requests the DRUH to accept a pointing device
boresi ght angl es and/ or vehicl e boresi ght angl es update.
Bor esi ght angl e paraneters are defined in Appendi x C

The DRUH shall not validate or update pointing device boresight
angles if W =0. If W =1, the DRUH shall update and use the
new poi nting device boresight angles if: the Pointing Device
Boresight flag (CFIG D29/7) is set; the DRUH is stationary; and
all pointing device boresight angles are within their allowable
ranges. Oherw se, the DRUH shall not update pointing device
bor esi ght angl es and shall set the appropriate rejection ALERT
DATA bit(s).

The DRUH shall not update or check for acceptance vehicle
boresight angles if W8 = 0. If W8 = 1, the DRUH shall update and
use the new vehicle boresight angles if: the Vehicle Boresight
flag (CFI G D29/6) is set; the DRUH is stationary; and all vehicle
boresi ght angles are within their all owable ranges. Oherw se,
the DRUH shall not update vehicle boresight angles and shall set
the appropriate rejection ALERT DATA bit(s).

[ RECEIVE SUBADDRESS | 4 | DATA WORD COUNT | 11 |
WORD( s) BI'T TYPE RANGE RES. UNI TS DATA ELEMENT
W ub 0tol 1 n/ a Poi nting Device Boresight Valid
invalid = 0; wvalid =1
W2 ub [0 to 6399.9 0.1 | Pointing Device Orient. 1 A
V8 2b |-1600.0 to 0.1 mi | Pointing Device Orient. 1 B
+1600. 0
W 2b |-3199.9 to 0.1 mi | Pointing Device Orient. 1 G
+3200. 0
Wb ub [0 to 6399.9 0.1 | Pointing Device Orient. 2 A
V6 2b |-1600.0 to 0.1 mi | Pointing Device Orient. 2 B
+1600. 0
W 2b |-3199.9 to 0.1 mi | Pointing Device Orient. 1 G
3200.0
3 ub 0tol 1 n/ a Vehi cl e Boresight Valid
invalid = 0; wvalid =1
W) ub 0 to 6399.9 0.1 m | Vehicle a
WLO 2b -1600.0 to 0.1 m | Vehicle b
+1600. 0
3200.0
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D. 3. 5.5 ACCEPT GEQODETI C DATA command.

Function: Requests the DRUH to accept a geodetic coordinate
position update fromthe host.

| RECEI VE SUBADDRESS | 5 | DATA WORD COUNT | 12 |
WORD( s) BIT | TYPE RANGE RES. UNI TS DATA ELEMENT
W sb -90 to +90 1 degree | Latitude Degrees *

+ = Northern hem sphere
- = Sout hern hem sphere

W, W8 ub 0to (60 - 1/ 224) 1/ 224 arc Latitude M nutes *
m nut e
Wi sb -180 to +180 1 degree | Longi t ude Degrees *

+ = East of Prine Meridian
- = West of Prine Meridian

W, W6 ub 0to (60 - 1/ 224) 1/ 224 arc Longi tude M nutes *
nm nut e
W, W8 2b -1,000 to +10, 000 0.01( nmeter [Altitude
W) 00 dis [0 n/ a n/ a Spare Bits
thru
10
O 11 dis |0 or 1 n/ a n/ a Determ ne Relative Ofsets
i nput flag
W) 12 ub 0tol 1 n/ a Host (DRUH) Gid
thru 0 = BNG
15 1 = UTM
WLO- W2 ASCI| |[Valid Datum I D n/ a n/ a Dat um | D Code
Codes (Appendi x G (6 ASCI| Characters)

* |In addition to the individual field range limts for degrees

and m nutes, the conbination of degrees and m nutes shal
not exceed the degrees field range Ilimts for latitude and
| ongi tude, respectively.
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D. 3. 5.6 ACCEPT USER DATUM conmand.

Functi on:

USER1 or

Requests the DRUH to retain the input data for

USER2 dat um par anet er s,
flag. Acceptance of this command shal

paraneters currently used by the DRUH
new y entered user datum paraneters,

use as
corresponding to the validity
not change the datum
(For the DRUH to use

t he host nust send a

position update conmand containing the appropriate Datum ID.)

The user defined datum paraneters are difference (delta) val ues

(WES 84 m nus | ocal

datum .

RECEl VE SUBADDRESS |

DATA VORD COUNT |

20 ]

WORD( s) BIT | TYPE RANGE RES. UNI TS DATA ELENMENT
WL- VB ASCI| [Valid Datum I D n/ a n/ a Dat um | D Code
Code (Appendi x G
W, Wb 2b +2000. 000 0.001 | neter User datumdelta-a *
W, W 2b +2000. 000 0. 001 n/ a User datum delta-f x10E7 *
8 2b +2000.0 0.1 nmet er User datumdelta-x *
) 2b | +2000.0 0.1 neter [User datumdelta-y *
WL.0 2b +2000.0 0.1 nmet er User datumdelta-z *
WL 1 ub 0 to 26 1 n/ a MERS Row Advance *
WL2- W9 ASCI | | See Appendi x G n/ a n/ a Dat um Descri pt or
W20 ub |0 thru 2 1 n/ a User Datum Validity:
0 = data not valid,
1 = data valid, DRUH USER1
2 = data valid, DRUH USER2
* \When the GPS Installed flag (CFIG D27/7) is set, the DRUH

shal |

message #5038 (User
may differ fromthose of the DRUH
GPS recei ver

send these data elenents to the GPS receiver via GPS

Dat uns) .

The GPS receiver
| f so,

range limts
data outside the

range limts may cause ALERT D1/ 6 (Datuns Do
Not Agree) to occur.
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D.3.5.7 PASS GPS SETUP DATA comand.

Function: Requests the DRUH to send setup data to the GPS

recei ver via GPS Message #5030 (Setup Data). The DRUH nai nt ai ns
control of Code Type and El evation Hold Type and may override
data input in this command.

| RECEI VE SUBADDRESS | 7 | DATA WORD COUNT | 15 |

WORD( s) BIT | TYPE | RANGE | RES UNI TS DATA ELEMENT

WL * * * * * Validity (Wrd 5)

W * * * * * Code Type (Wrd 6)

\B * * * * * Coordi nate Reference (Wrd 7)

Wi * * * * * Di stance Units (Word 8)

Wb * * * * * Elevation Units (Wrd 9)

W6 * * * * * El evati on Reference (Wrd 10)

W * * * * * Angul ar Units (Wrd 11)

B * * * * * North Reference (Wrd 12)

) * * * * * MWAR Type (Word 13)

WLO0 * * * * * Entered MVAR (Word 14)

W1 * * * * * Entered MVAR (Word 15)

W2 * * * * * Navi gati on Type (Wrd 16)

WL3 * * * * * El evation Hold Type (Wrd 17)

WL 4 * * * * * Time Reference (Wrd 18)

WL5 * * * * * Error Units (Word 19)

* Shall be as specified in I CD GPS-153 for nessage #5030
(Setup Data) for the data elenments and words listed in the
DATA ELEMENT col um.
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D. 3.5.8 PASS GPS DI FFERENTI AL CORRECTI ONS comand.

Function: Requests the DRUH to send Differential GPS (DGPS)
corrections to the GPS receiver via GPS Message #260
(Differential Corrections).

[ RECEIVE SUBADDRESS | 8 | DATA WORD COUNT | 20 |
WORD( s) BIT | TYPE | RANGE | RES. UNI TS DATA ELEMENT

WL * * * * * Bytes 1 and 2 of data (Word 1)

W * * * * * Bytes 3 and 4 of data (Word 2)

B * * * * * Bytes 5 and 6 of data (Word 3)

Wi * * * * * Bytes 7 and 8 of data (Word 4)

3 * * * * * Bytes 9 and 10 of data (Word 5)

W6 * * * * * Bytes 11 and 12 of data (Word 6)
W/ * * * * * Bytes 13 and 14 of data (Word 7)
3 * * * * * Bytes 15 and 16 of data (Wird 8)
) * * * * * Bytes 17 and 18 of data (Word 9)
WLO * * * * * Bytes 19 and 20 of data (Word 10)
WL1 * * * * * Bytes 21 and 22 of data (Word 11)
WL2 * * * * * Bytes 23 and 24 of data (Word 12)
WL3 * * * * * Bytes 25 and 26 of data (Word 13)
WL4 * * * * * Bytes 27 and 28 of data (Word 14)
WL5 * * * * * Bytes 29 and 30 of data (Word 15)
WL6 * * * * * Bytes 31 and 32 of data (Word 16)
WL7 * * * * * Bytes 33 and 34 of data (Word 17)
WL8 * * * * * Bytes 35 and 36 of data (Word 18)
WL9 * * * * * Bytes 37 and 38 of data (Word 19)
W20 * * * * * Bytes 39 and 40 of data (Word 20)

* Shall be as specified in ICD GPS-153 for GPS nessage #260
(Differential Corrections) for the data el enents and words
listed in the DATA ELEMENT col umm.

NOTE: More than one PASS GPS DI FFERENTI AL CORRECTI ONS command may
be required to transmt an entire RTCM DGPS data set to
the DRUH and GPS receiver. Unused bytes follow ng the
| ast DGPS data byte in this command should be filled with
"00000000".
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D. 3.5.9 ACCEPT M SCELLANEQUS DATA conmand.

Function: Requests the DRUH to accept m scel | aneous dat a,
i ncludi ng Host Status and Requested Dat um Nunber.

The DRUH shall set STATUS DATA S5/1 (Host Status A) and/or S5/0
(Host Status B) to the state(s) input in an ACCEPT M SCELLANEQUS
DATA command containing valid Host Status data.

The DRUH shall queue data, for the requested datum nunber, for
out put in a DATUM DATA BLOCK, within 100 mlliseconds after

recei pt of an ACCEPT M SCELLANEQUS DATA conmand contai ning a
valid datum nunber. The DRUH shall reject an out of range datum
nunber and set ALERT DATA D5/2 (lInvalid Data Received).

[ RECEIVE SUBADDRESS | 9 | DATA WORD COUNT | 4 |
WORD(s) | BIT | TYPE | RANGE | RES. | UNITS DATA ELEMENT
W 00 dis |0 n/ a nfa |Spare bits
thru
12

WL 13 dis [0 or 1| n/a n/ a Dat um Nunber Valid flag

WL 14 dis [0 or 1| n/a n/ a Host Status B Valid flag

WL 15 dis [0or 1| n/a n/ a Host Status A Valid flag

W ub 0tol 1 n/ a Host A Status (0 = reset, 1 = set)
(Valid only when W/ 15 = 1)

W3 ub 0tol 1 n/ a Host B Status (0 = reset, 1 = set)
(Valid only when W/ 14 = 1)

W ub 0 thru 1 n/ a Request ed Dat um Nunber;

64 0 = DatumlIn Use

1 thru 60 = DRUH preprogranmed Datuns
61 = DRUH USER1 Datum
62 = DRUH USER2 Dat um
63 = GPS USERL1 Datum
64 = CGPS USER2 Datum
(Valid only when W/ 13 = 1)

D. 3.6 1553 transmt command nessages. The DRUH shal |
transmt data to the host via the transmt comrand nessages
listed in Table D-1V.
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TABLE D-IV. Transmt command nessages.

SUBADDRESS | WORDS * TRANSM T COMVAND NMESSAGE

Reserved (M L-STD- 1553 Mbde Control)

26 ATTI TUDE DATA BLOCK

28 GRI D PCSI TI ON DATA BLOCK

29 GECDET!I C POSI TI ON DATA BLOCK

27 CONFI GURATI ON DATA

9 BORESI GHT DATA BLOCK

10 SURVEY QUALITY

20 DATUM DATA

12 GPS TI ME & DAY

32 GPS POSI TI ON DATA

21 GPS WARNI NG

19 DRUH S/ W I DENTI FI CATI ON DATA

- Not Used (Host System Spare)

- Not Used (Host System Spare)

- Not Used (Host System Spare)

o e D e e e
01l | 6ol ol | B ©| 00| ~| o o1f & | | | o

- Not Used (Host System Spare)

16- 29 - Reserved (Vendor Uni que Messages)
30 - Reserved (M L- STD- 1553 Data Wap)
31 - Reserved (M L- STD- 1553 Mbde Control)

* The data word count listed is the nunber of words needed to
transmt the conplete nessage. An integrator may choose to
request a nmessage with word counts varying fromone to 32
wor ds.

When a valid transmt nessage request is received, the DRUH shall
transmt the requested nessage containing the data el enents
specified in the follow ng subparagraphs. Data el enents shall be
refreshed at the rates specified or higher.
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D.3.6.1 ATTI TUDE DATA BLOCK nessage.

Function: Provides Pointing Device attitudes and attitude rates,
Vehicle attitudes, Travel Lock Reference attitudes, STATUS DATA,
ALERT DATA, and BI T DATA.

[ TRANSM T SUBADDRESS | 1 | DATA WORD COUNT | 26 |

Refresh Rate: W.-WL7, 100 Hz m ni rum W.8-W26, 5 Hz m ni num
WORD( s) BIT| TYPE RANGE RES. UNI TS DESCRI PTI ON
WL- VB dis [n/a n/ a n/ a STATUS DATA ( Appendi x B)
Wi- W6 dis [n/a n/ a n/ a ALERT DATA (Appendi x B)
W/ dis [n/a n/ a n/ a BI T DATA (Appendi x B)
38 ub [0 to +4,194,240 |64 m second | Poi nting Device Attitude Tine
Tag
W, WO ub |0 to 6,399.99 0.01 m | Poi nting Device Geodetic
Azimuth or Gid Azinuth
W1, W2 2b -1600.00 to 0.01 m | Poi nting Device Pitch
+1600. 00
W3, W4 2b -3199.99 to 0.01 m | Poi nting Device Roll or Cant
+3200. 00
WL5 2b |-5898.24 to 0.18| ml/sec |Pointing Device Azimuth Rate
+5898. 06 *
WL6 2b |-5898.24 to 0.18| mil/sec |Pointing Device Pitch Rate
+5898. 06 *
WL7 2b |-5898.24 to 0.18| mil/sec |Pointing Device Roll Rate
+5898. 06 *
W8 ub [0 to +4,194,240 |64 m second | Vehicle Attitude Tine Tag
W9, W20 ub |0 to 6,399.99 0.01 m | Vehi cl e Geodetic or Gid
Azi mut h
W1, W2 2b |-1600.00 to 0.01 m | Vehicle Pitch
+1600. 00
W3, W4 2b |-3199.99 to 0.01 m | Vehicle Roll or Cant
+3200. 00
W25 ub |0 to 6,399.9 0.1 m | Travel Lock Pointing Device
Geodetic or Gid Azinmuth
Ref er ence
W26 2b |-1600 to +1600 0.1 m | Travel Lock Pointing Device
Pitch Reference

* For val ues outside the range,
fixed at the appropriate positive or

t he out put val ue shal
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D.3.6.2 GRID PCSI TI ON DATA BLOCK nessage.

Function: Provides grid position, altitude, velocity, STATUS
DATA, ALERT DATA, BIT DATA, and Align Tine To Co.

[ TRANSM T SUBADDRESS | 2 | DATA WORD COUNT | 28 |

Refresh Rate: W.-W28, 5 Hz m ni num

WORD( s) BIT | TYPE RANGE RES. UNI TS DATA ELEMENT
WL- VB dis |[n/a n/ a n/ a STATUS DATA ( Appendi x B)
Wi- W6 dis |[n/a n/ a n/ a ALERT DATA (Appendi x B)
W/ dis |[n/a n/ a n/ a BI T DATA (Appendi x B)
3 ub 0 to 2047 1 second Align Tine To Go
W) (nsh) 2b 0 1 n/ a Reserved spare
VW (Ish) 2b -60 to +60 1 n/ a DRUH Henmi sphere & Zone
+ = northern hem sphere
- = sout hern hem sphere
W0, W1 ub 0 to 999,999 * 0.01 nmet er Easti ng
W2, W3 ub 0 to 10, 000, 000 0.01 nmet er Nor t hi ng
W4, W5 2b -32,768 to +32, 767 0.01 nmet er Al titude
W6, W7 2b -32,768 to +32,767 | 17016 | nmeter/sec [Velocity North
W8, W9 2b -32,768 to +32,767 | 1;016 | neter/sec |Velocity East
W20, W1 2b -32,768 to +32,767 | 17016 | neter/sec [Velocity Up
W2 00 dis |0 n/ a n/ a Spare Bits
thru
10
W2 11 dis [0 or 1 n/ a n/ a Rel ative Offsets Applied
out put flag
W2 12 ub 0to 1l 1 n/ a Host (DRUH) Gid
thru 0 = BNG
15 1 = UM
W3- V25 ASCIl |Valid Datum I D n/ a n/ a Dat um | D Code
Codes (Appendi x G
W6, W7 ub 0to 1,310,710 ** 10 nmet er Di stance Travel ed ***
W8 ub 0 to +4, 194, 240 64 m second |Position Tine Tag
* Actual limts are the UTM zone boundari es plus zone
extension, which are |atitude and datum dependent.
* *

For val ues outside the range,
fixed at the appropriate positive or

t he out put val ue shall be
negative range limt.

***  Total distance traveled since turn-on or |ast RESET DI STANCE
command. Distance Travel ed may not accurately reflect the
actual vehicle trajectory during Dynamc Align.
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D. 3.6.3 CGEODETI C PCSI TI ON DATA BLOCK nessage.

Function: Provides geodetic position, altitude, velocity, STATUS
DATA, ALERT DATA, BIT DATA, and Align Tine To Co.

[ TRANSM T SUBADDRESS | 3 | DATA WORD COUNT | 29 |

Refresh Rate: W.-W29, 5 Hz m ni num

WORD( s) BIT | TYPE RANGE RES. UNI TS DESCRI PTI ON
WL- VB dis [n/a n/ a n/ a STATUS DATA ( Appendi x B)
Wi- W6 dis [n/a n/ a n/a |ALERT DATA (Appendi x B)
W/ dis [n/a n/ a n/ a BI T DATA (Appendi x B)
3 ub [0 to 2047 1 second [Align Time To Go
W) sb -90 to +90 1 degree | Latitude Degrees *
+ = Northern hem sphere
- = Sout hern hem sphere
W0, W1 ub 0to (60 - 1/ 224) 1/ 224 arc Latitude M nutes *
m nut e
WL2 sb -180 to +180 1 degree [ Longi t ude Degrees *
+ = East of Prinme Meridian
- = West of Prinme Meridian
W3, W4 ub 0to (60 - 1/ 224) 1/ 224 arc Longi tude M nutes *
m nut e
W5, W6 2b -32,768 to +32,767 | 0.01 nmeter |Altitude
W7, W8 2b -32,768 to +32,767 | 1,216 r}et er [Velocity North
sec
WL9, W0 2b -32,768 to +32,767 [ 1,216 r}et er [Velocity East
sec
W1, W2 2b -32,768 to +32,767 | 1,216 r}et er [Velocity Up
sec
W3 00 dis [0 n/ a n/ a Spare Bits
thru
10
W3 11 dis [0 or 1 n/ a n/ a Rel ative Offsets Applied
out put flag
W3 12 ub [0 to 1 1 n/ a Host (DRUH) Gid
thru 0 = BNG
15 1 = UM
W24- \W 6 ASCIl [Valid Datum I D n/ a n/ a Dat um | D Code
Codes (Appendi x G
W7, W8 ub 0 to 1,310,710 ** 10 nmet er | Di stance Travel ed ***
W29 ub 0 to +4, 194, 240 64 m Position Tine Tag
second

* |In addition to the individual field range limts for degrees
and seconds, the conbination of degrees and m nutes nust not
exceed the degrees field range imt for latitude and
| ongi tude, respectively.

** |f the actual value of the paraneter is outside the range,
t he out put value shall be fixed at the appropriate positive
or negative range limt.

***  Total distance travel ed since turn-on or |ast RESET DI STANCE
command. Distance Travel ed may not accurately reflect the
actual vehicle trajectory during Dynamc Align.
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D. 3. 6.4 CONFI GURATI ON DATA BLOCK nessage.

Function: Provides the configuration data presently used by the
DRUH. |f the Configuration Data Present flag is reset, the data
returned in a CONFI GURATI ON DATA BLOCK nessage may be invali d.
Configuration data elenents are defined in Appendi x C

| TRANSM T SUBADDRESS | 4 | DATA WORD COUNT | 27

Refresh Rate: W.-W27, as required; upon DRUH initialization or
accept ance of ACCEPT CONFI GURATI ON DATA command.

WORD( s) BIT | TYPE RANGE RES. UNI TS DATA ELEMENT
W ub |0 thru 15 1 n/ a Current Configuration Code
Nurber
W 2b [-3199.9 to +3200.0[0.1 m | 1 - 2 Threshold Angle
B 2b [-3199.9 to +3200.0(0.1 m | 2 - 1 Threshold Angle
Wi 2b |[-25.00 to +25.00 0.01 nmet er Orientation 1 Vehicle DX
73 2b |[-25.00 to +25.00 0.01 nmet er Orientation 1 Vehicle DY
W6 2b |[-25.00 to +25.00 0.01 nmet er Oientation 1 Vehicle DZ
Wr 2b |[-25.00 to +25.00 0.01 nmet er Orientation 2 PD DX
3 2b |[-25.00 to +25.00 0.01 nmet er Orientation 2 PD DY
W) 2b |[-25.00 to +25.00 0.01 nmet er Orientation 2 PD DZ
WLO ub |2 to 15 .25 m nute | Exclusive ZUPT node ZUPT
i nterval
WL1 ub |2 to 63 1 m nute |Odoneter Mbde ZUPT interval
WL2 ub [3.5to 34.0 0. 25 mnute |[Static Align Tine
WL3 ub [0 to 10 (0 valid 1 second | Shot Detect Interval
only if D29/5 is
reset)
WL4- W5 dis |n/a n/ a n/ a Configuration definition
fl ags
WL6 ub [0.750 to 1.250 0. 001 n/ a Odonet er Scal e Factor
WL7 2b [-3276.8 to +3276.7 0.1 mr adi an | Fuel Consunpti on Fact or
/ km
W8 hex |00 to 3F n/ a n/ a DRUH Coor di nate Frame Code
(nsh) for Orientation 1
W8 hex |00 to 3F n/ a n/ a DRUH Coor di nate Frame Code
(1sh) for Orientation 2
WL9 2b -25.00 to +25.00 0.01 met er Odonet er acti on p0| nt DX
W20 2b -25.00 to +25.00 0.01 met er Odonet er acti on p0| nt DY
W1 2b -25.00 to +25.00 0.01 met er Odonet er acti on p0| nt DZ
W22 2b -25.00 to +25.00 0.01 met er GPS ant enna DX
W23 2b -25.00 to +25.00 0.01 met er GPS ant enna DY
W 4 2b -25.00 to +25.00 0.01 met er GPS ant enna DZ
W5 ub |10 to 900 1 second |[GPS Update Tine-out Interval
W6 ub [0 to 256 1 net er GPS EPE Good Val ue
W7 ub [0 to 32,535 1 nmet er GPS EPE Poor Val ue
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D. 3. 6.5 BORESI GHT DATA BLOCK nessage.

Functi on:

defined in Appendi x C.

Provi des the pointing device and vehicl e boresight
angl e values currently used by the DRUH

Boresi ght angles are

TRANSM T SUBADDRESS

5 |

DATA WORD COUNT [ 9

Refresh Rat e:

ACCEPT PO NTI NG DEVI CE BORESI GHT, or ACCEPT VEH CLE BORESI GHT

WL- WD, as required;

upon DRUH initialization or
accept ance of ACCEPT CONFI GURATI ON DATA, ACCEPT BORESI GHT DATA,

commands.
VORI s) BIT | TYPE RANGE RES. | UNITS DATA ELEMENT
WL ub 0 to 6399.9 | 0.1 | ml |pointing Device Orient. 1 A
2 2b [-1600.0 to 0.1 | ml |pointing Device Orient. 1 B
+1600. 0
V8 2b [-3199.9 to 0.1 | ml |pointing Device Oient. 1 G
+3200. 0
Wi ub 0 to 6399.9 | 0.1 | ml |pointing Device Orient. 2 A
3 2b [-1600.0 to 0.1 | ml |pointing Device Orient. 2 B
+1600. 0
3 2b [-3199.9 to 0.1 | ml |pointing Device Orient. 2 G
+3200. 0
W ub 0 to 6399.9 0.1 m | Vehicle a **
8 2b -1600.0 to 0.1 m | Vehicle b **
+1600. 0
) 2b -3199.9 to 0.1 m | Vehicle g **
+3200. 0

*

| f the Pointing Device Boresight Present Flag is reset,

poi nting device boresight angles may be invalid.

** |f the Vehicle Boresight Present flag is reset, vehicle
boresi ght angl es may be invali d.
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D.3.6.6 SURVEY QUALITY nessage.

Function: Provides the values of relative offsets and current
DRUH estinmates of DRUH position and azinuth errors.

[ TRANSM T SUBADDRESS | 6 | DATA WORD COUNT | 10 |

Refresh Rate: W.-W, 5 Hz minimum WB-WO0, as required; upon
DRUH initialization, acceptance of a position update with the
Determ ne Relative Ofsets flag set, or acceptance of a RESET
RELATI VE OFFSETS comrand.

WORD(s) | BIT | TYPE RANGE RES. UNI TS DATA ELEMENT

WL ub [0 to 2047 0.0625 | neter |DRUH Esti mated Horizontal CEP

W ub [0 to 2047 0.0625 | neters | DRUH Esti mated Vertical Probable
Error

B ub |0 to 2047 0.0625 | neter |DRUH Estimated Headi ng Probabl e Error

Wi ub |0 to 2047 0.0625 | nmeter |Odoneter Danped Horizontal CEP
Specification (0.25% x di stance
travel ed since | ast position update)

73 ub |0 to 2047 0.0625 | neter |Odoneter Danped Vertical Probable
Error Specification (0.067% x
di stance travel ed since last altitude
updat e)

W6 ub |0.1 to 10.0[ 0.0625 n/ a Esti mated Horizontal Spec Multiplier

W/ ub |0.1 to 10.0[ 0.0625 n/ a Estimated Vertical Spec Miultiplier

3 2b | +2000.0 0.1 neter [North Relative Ofset

W) 2b | +2000.0 0.1 neter |East Relative Ofset

WLO 2b | +2000.0 0.1 neter |[Altitude Relative Ofset
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D. 3. 6. 7 DATUM DATA nessage.

Function: Provides datumdata for a previously requested datum
nunber. |If a datum nunber wasn’t previously requested, data for
the datumin use shall be output. Update of datunms #63 and #64
may require up to two seconds foll ow ng an ACCEPT USER DATUM
command. Datum data el enents are defined in Appendix G

[ TRANSM T SUBADDRESS | 7 | DATA WORD COUNT | 20 |

Refresh Rate: WL-W20, as required; upon DRUH initialization or
accept ance of ACCEPT USER DATUM ACCEPT M SCELLANEQUS DATA,
ACCEPT PQCSI TI ON DATA or ACCEPT CGECDETI C DATA conmands.

WORD( s) BIT| TYPE RANGE RES. UNI TS DESCRI PTI ON
WL (nsh) ub 1to 64 1 n/ a Ref erence Nunmber for DRUH
datum in use
WL (I sh) ub 0 to 64 1 n/ a Request ed Dat um Ref erence
Nurber
- Wi ASCIl |Valid Datum I D n/ a n/ a Dat um | D Code
Code (Appendi x G
W, W6 2b +2000. 000 0. 001 nmet er Dat um del t a-a
W, W8 2b +2000. 000 0. 001 n/ a Dat um del ta-f x10E7
) 2b +2000. 0 0.1 net er | Datum delta-x
WLO 2b +2000. 0 0.1 neter |Datum delta-y
WL1 2b +2000. 0 0.1 neter |[Datum delta-z
WL2 ub 0 to 26 1 n/ a MGRS Row Advance
WL3- W0 ASCI | | See Appendi x G n/ a n/ a Dat um Descri pt or
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D.3.6.8 GPS TI ME & DAY nessage.

Function: Passes tinme and day data provided to the DRUH in GPS
message #5040 (Current Status). The time represented is the tine
of validity of the last tinme mark nessage. |f GPS nessage #5040
has never been received or has not been refreshed within two
seconds of its previous reception, or if the GPS receiver has
failed; GPS Tine shall be set to O and other data el enents nay be
outside the specified [imts.

| TRANSM T SUBADDRESS | 8 | DATA WORD COUNT | 12

Refresh Rate: WL-W.2, 1 Hz m ni num

WORD( s)

o8}
—

UNI TS DATA ELEMENT

TYPE
* * GPS Tine (Wrd 1)

GPS Tine (Wrd 2)

GPS Tine (Wrd 3)

GPS Tine (Wrd 4)

Ti e Reference (Wrd 19)

Hours (Word 20)

M nutes (Word 21)

Seconds (Word 22)

Day of Week (Word 23)

Day of Month (Word 24)

Month (Word 25)

| k| k| k| k| k| k| k| K| k| * *g

m
x| x| k| w] w| k| *| | | ¥ x
(9]

X ok k| k| k| | k| k| H| k| k| *| =

| k| k| k| k| k| k| k| K| k| *
| k| k| k| k| k| k| K| K| k| *

SREEEEEEEEEE

Year (Word 26)

*

Shal |l be as specified in I CD GPS-153 for the GPS nessage
#5040 (Current Status) data el enments and words specified in
t he DATA ELEMENT col um.
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D.3.6.9 GPS PCSI TI ON DATA nessage.

Function: Passes GPS receiver derived antenna position and status
i ndi cators of position accuracy provided to the DRUH in GPS
message #5040 (Current Status). |If GPS nessage #5040 has never
been received or has not been refreshed within two seconds of its
previ ous reception, or if the GPS receiver has failed; GPS Tine
shall be set to 0 and other data el enents may be outside the
specified imts.

[ TRANSM T SUBADDRESS | 9 | DATA WORD COUNT | 32 |

Refresh Rate: WL-WB2, 1 Hz m ni num

WORD( s) BI'T TYPE RANGE RES. UNI TS DATA ELEMENT
WL * * * * * GPS Tinme (Word 1)
W2 * * * * * GPS Tinme (Word 2)
\B * * * * * GPS Tinme (Word 3)
Wl * * * * * GPS Tinme (Word 4)
3 * * * * * Position (Wrd 5)
W6 * * * * * Position (Wrd 6)
W/ * * * * * Position (Word 7)
3 * * * * * Position (Word 8)
) * * * * * Position (Word 9)
WLO * * * * * Position (Wrd 10)
WL1 * * * * * Position (Wrd 11)
WL2 * * * * * Position (Wrd 12)
WL3 * * * * * Position (Wrd 13)
WL4 * * * * * Position (Wrd 14)
WL5 * * * * * Position (Wrd 15)
WL6 * * * * * Position (Wrd 16)
WL7 * * * * * Position (Wrd 17)
WL8 * * * * * Position (Wrd 18)
WO * * * * * FOM (Vor d 35)
W20 * * * * * TFOM (Word 36)
W 1 * * * * * EPE (Vrd 40)
V2 * * * * * EPE (Vrd 41)
VW23 * * * * * EPE Units (Word 42)
w4 * * * * * Nav Converge (Word 43)
W5 * * * * * El evation Status (Wrd 44)
W6 * * * * * Current DOP (Word 45)
W7 * * * * * Current DOP (Word 46)
W8 * * * * * Datum I dentifier (Wrd 86)
W29 * * * * * Datum I dentifier (Wrd 87)
B0 * * * * * Datum I dentifier (Wrd 88)
W31 * * * * * SA/ A-S Message (Word 78)
WB2 ub 0 1 n/ a Spare (set to 0)

* Shall be as specified in ICD GPS-153 for the GPS nessage
#5040 (Current Status) data el enents and words specified in
t he DATA ELEMENT col um.
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D. 3.6.10 GPS WARNI NG nessage.

Function: Provides GPS nessage #5044 (Warni ng Messages) ASC |
character strings output by the GPS receiver and queued by the
DRUH. When no GPS Warni ng Messages have been queued, or when al

t he nessages have been deleted, the DRUH shall return: GPS Tine =
0; Warning ID = 0; and Warni ng Message, (W-W9) = “No PLGR “;
(WO0-W3) = * “; (WL4-WL7) = “Warnings”; (W8-W1l) = *

The currently queued warning shall be returned in response to a
transmt GPS WARNI NG command. The currently queued warni ng shal
be del eted and the next stored warning shall be available for
transm ssion within 100 mlliseconds in response to a QUEUE NEXT
GPS WARNI NG conmand.

| TRANSM T SUBADDRESS | 10 | DATA WORD COUNT | 21

Refresh Rate: WL-W21, as required; upon DRUH initialization or
recei pt of GPS nessage #5044 (Warni ng Messages) or acceptance of
a QUEUE NEXT GPS WARNI NG command.

WORD(s) | BIT | TYPE RANGE RES UNI TS DATA ELEMENT

WL * * * * * GPS Tine (Wrd 1)

W * * * * * GPS Tine (Wrd 2)

\\B * * * * * GPS Tine (Wrd 3)

W * * * * * GPS Tine (Wrd 4)

Wb * * * * * Warning ID (Wrd 5)

W6 * * * * * War ni ng Message (Word 6)
W * * * * * War ni ng Message (Word 7)
B * * * * * War ni ng Message (Word 8)
) * * * * * War ni ng Message (Word 9)
WLO * * * * * War ni ng Message (Word 10)
W1 * * * * * War ni ng Message (Word 11)
W2 * * * * * VWar ni ng Message (Word 12)
WL3 * * * * * War ni ng Message (Word 13)
WL 4 * * * * * VWar ni ng Message (Word 14)
WL5 * * * * * War ni ng Message (Word 15)
WL6 * * * * * War ni ng Message (Word 16)
WL7 * * * * * VWar ni ng Message (Word 17)
W8 * * * * * War ni ng Message (Word 18)
WL9 * * * * * War ni ng Message (Word 19)
W20 * * * * * War ni ng Message (Word 20)
W21 * * * * * War ni ng Message (Word 21)

* Shall be as specified in ICD GPS-153 for the GPS nessage
#5044 (Warni ng Messages) data el enents and words specified
in the DATA ELEMENT col um.
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D. 3.6.11 DRUH S/ W DENTI FI CATI ON DATA nessage.

Functi on:

Provides the I D and revi sion nunbers for the seven
CSCls of the DRUH, the DRUH S/N, and the GPS receiver hardware
and software version numbers.
[ TRANSM T SUBADDRESS | 11 | DATA WORD COUNT | 32 |

Refresh Rat e:

WL- WB2, as required,

upon DRUH initialization.

WORD(s) |(BIT| TYPE RANGE RES. | UNITS DESCRI PTI ON
W, W ub Oto 1 N A I D Nunber, DRUH Navi gation
4,294, 967, 295 Pr ocessor
W, W ub Oto 1 N A | D Nunber, Sensor Processor
4,294, 967, 295
W, W6 ub Oto 1 N A I D Nunber, DRUH Permanently Stored
4,294,967, 295 Configuration Data
W, W8 ub Oto 1 N A I D Nunber, DRUH Permanently Stored
4,294, 967, 295 Dat um Dat a
W, WO ub Oto 1 N A I D Nunber, Bootstrap Loader
4,294, 967, 295
W1 ub 0 to 65,535 1 N A Rev. Nunber, DRUH Nav. Processor
WL2 ub 0 to 65,535 1 N A Rev. Nunber, DRUH Sensor Processor
WL3 ub 0 to 65,535 1 N A Rev. Nunber, DRUH Config. Data
WL4 ub 0 to 65,535 1 N A Rev. Nunber, DRUH Dat um Dat a
WL5 ub 0 to 65,535 1 N A Rev. Nunber, Bootstrap Loader
WL6 ub 0 to 65,535 1 N A |[DRUH Serial Nunber (Custoner)
WL7 ub 0 to 65,535 1 N A |DRUH Serial Number (Vendor)
WL8 2b -32,768 to 1 N A | GPS receiver software version from
+ 32,767 GPS nessage #5040 (Word 48)
WL9 2b -32,768 to 1 N A | GPS receiver hardware version from
+ 32,767 GPS nessage #5040 (Word 49)
W20 ASCll | (A-Z, a-z, O- N A N A Loader Revision ID
9, -, space) (2 ASCI| Characters)
W1 - ASCIl | (A-Z, a-z, O- N A N A DRUH Software Version |ID
W23 (nsh) 9, -, space) (5 ASCI| Characters)
W23 (I sh) ASCI| | Note 1 N A N A |DRUH Software Build Date
- W8 (11 ASCI| Characters)
W9 - WB2 ASCI| | Note 2 N A N A |DRUH Software Build Tine
(8 ASCI| Characters)
Note 1: 11 ASCI| characters shall be formatted as MV DD YYYY,
wher e:
MW is the nonth code, for the build nmonth, per Note 3
DD is the build day of the nonth (range: 01-31)
YYYY is the build year (for exanple, 1996)
/ is the ASCI1 / character
Not e 2: 8 ASCII characters shall be formatted as hh:mm ss,
wher e:
hh is the build hour (range: 00 - 23)
mmis the build mnute (range: 00 - 59)
ss is the build second (range: 00 - 59)

is the ASC |

char act er
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Note 3: Mnth Code/ Month
JAN January
FEB February

MAR March
APR  April

MAY My

JUN June

JUL July

AUG August
SEP Sept enber
OCT Cct ober

NOV Novenber
DEC Decenber
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APPENDI X E
SHOCK AND VI BRATI ON TEST PROFI LES
E. 1. SCOPE

E.1.1 Scope. This appendi x provides vibration and gun fire
shock profiles for use in vibration and reliability testing of
the DRUH. This appendix is a mandatory part of this
specification. The information herein is intended for
conpl i ance.

E. 2. APPLI CABLE DOCUMENTS
(This section is not applicable to this appendi x.)
E. 3. REQUI REMENTS

E.3.1 Vibration test profiles. Vibration test random on-
random vi bration profiles are listed in Tables E-I, E-1l and E-
1l for the vertical, transverse and | ongitudi nal axes,
respectively. The frequency and power spectral density (PSD) for
each breakpoint are tabulated in the FREQ and PSD col ums,
respectively. The PSD shall be constant between breakpoints. No
vi bration excitation is required below 5 Hz or above 500 Hz.
There are five profiles per axis. The DRUH shall be subjected to
54 m nutes of vibration for each vibration profile. The total
vibration time for each axis shall be 270 m nutes. The total
vibration time for the three axes shall be 810 m nutes.

E.3.2 Reliability test vibration profiles. Reliability test
random on-random vi bration profiles (MLO9A6) are |isted in Tables
E-1V and E-V for the vertical and |ongitudinal axes,
respectively. The frequency and power spectral density (PSD) for
each breakpoint are tabulated in the FREQ and PSD col ums,
respectively. The PSD shall be constant between breakpoints. No
vi bration excitation is required below 5 Hz or above 500 Hz.
There are five profiles per axis.

Reliability test randomvibration profiles (CUCV) are listed in
Table E-VI for the vertical and |ongitudinal axes. The frequency
and power spectral density (PSD) for each breakpoint are

tabul ated in the FREQ and PSD col ums, respectively. The PSD
shall vary linearly, on a |log-log scale, between breakpoints. No
vi bration excitation is required below 5 Hz or above 500 Hz.

The DRUH shall be vibrated for equal anmounts of tine in the
vertical and |ongitudinal axes. |In each axis, the DRUH shall be
vi brated for 50 percent of the tine using the CUCV profile and 10
percent of the tinme using each of the five MLO9A6 profiles.
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E.3.3 @un fire shock profiles. Sinulated gun fire shock
profiles are shown in Figures E-1, E-2 and E-3 for the vertical,
transverse and | ongitudi nal axes, respectively. The DRUH shal
be subjected to equal nunmbers of sinmulated gun shocks in each of
the three axes.

E.3.3.1 @Gun fire shock tolerances. Acceleration |evels of
the test control signal shall be within +6/-3 dB of the specified
val ues over the entire test frequency range. However devi ations
of -6 dBin the test control signal may be granted above 500 Hz.
The cunul ative bandwi dth for this deviation shall not exceed 5
percent of the test frequency range (see Figure E-4). In no case
shall the acceleration |evels be less than 6 dB bel ow t he
specified requirenments. No deviation shall be granted for
frequenci es bel ow 500 Hz. Tolerance levels in terns of dB are
defined as:

dB = 20 log (W W)
wher e:

Wa
W

measured acceleration level in g's.

specified level in g's.
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TABLE E-I. Vibration test profiles - vertical axis.

PROFI LE 1 PROFI LE 2 PROFI LE 3 PROFI LE 4 PROFI LE 5

1.80 G RMS 1.70 G RMS 2.17 G RVB 2.97 G RV 2.32 G RV

FREQ PSD FREQ PSD FREQ PSD FREQ PSD FREQ PSD
(Hz) | (G/Hz) | (HZ) |(G/Hz) | (Hz) | (G/Hz) | (Hz) | (G/Hz) | (Hz) | (G Hz)
5 | 0.0000 5 | 0.0000 5 0. 0000 5 0. 0000 5 0. 0000
5 | 0.0038 5 | 0.0038 5 0. 0044 5 0. 0047 5 0. 0038
24 | 0.0038 36 | 0.0038 48 0. 0044 66 0. 0047 90 0. 0038
24 | 0.2179 36 | 0.2967 48 0.2279 66 0. 4500 90 0. 1079
30 | 0.2179 42 | 0. 2967 60 0. 2279 84 0. 4500 120 0. 1079
30 | 0.0038 42 | 0.0038 60 0. 0044 84 0. 0047 120 0. 0038
48 | 0.0038 72 | 0.0038 96 0. 0044 132 0. 0047 180 0. 0038
48 | 0.1110 72 | 0.0071 96 0. 0355 132 0. 0565 180 0. 0548
60 | 0.1110 84 | 0.0071 120 0. 0355 168 0. 0565 240 0. 0548
60 | 0.0038 84 | 0.0038 120 0. 0044 168 0. 0047 240 0. 0038
72 | 0.0038 108 | 0.0038 144 0. 0044 198 0. 0047 270 0. 0038
72 | 0.1112 108 | 0.0157 144 0. 0490 198 0. 0624 270 0. 0129
90 | 0.0038 126 | 0. 0157 180 0. 0490 252 0. 0624 360 0. 0129
90 | 0.0038 126 | 0. 0038 180 0. 0044 252 0. 0047 360 0. 0038
500 | 0.0038 500 | 0.0038 500 0. 0044 500 0. 0047 500 0. 0038
500 | 0.0000 500 | 0.0000 500 0. 0000 500 0. 0000 500 0. 0000
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TABLE E-I1. Vibration test profiles - transverse axis.
PROFI LE 1 PROFI LE 2 PROFI LE 3 PROFI LE 4 PROFI LE 5
1.24 G RMS 1.63 G RMS 2.48 G RVB 2.94 G RVB 1.00 G RMS
FREQ PSD FREQ PSD FREQ PSD FREQ PSD FREQ PSD
(Hz) | (G7Hz) | (Hz) | (G/Hz) | (Hz) |(G/Hz) | (Hz) | (G/Hz) | (Hz) | (G/He)
5 | 0.0000 5 | 0.0000 5 0. 0000 5 0. 0000 5 0. 0000
5 | 0.0009 5 | 0.0009 5 0. 0011 5 0. 0012 5 0. 0038
24 | 0.0009 36 | 0.0009 48 0. 0011 66 0. 0012 90 0. 0038
24 | 0.0049 36 | 0.0083 48 0. 0069 66 0.0176 90 0. 1079
30 | 0.0049 42 | 0.0083 60 0. 0069 84 0.0176 120 0. 1079
30 | 0.0009 42 | 0.0009 60 0. 0011 84 0. 0012 120 0. 0038
72 | 0.0009 72 | 0.0009 96 0. 0011 132 0. 0012 180 0. 0038
72 | 0.0020 72 | 0.0033 96 0. 0078 132 0. 0036 180 0. 0548
90 | 0.0020 86 | 0.0033 120 0. 0078 168 0. 0036 240 0. 0548
90 | 0.0009 86 | 0.0009 120 0. 0011 168 0. 0012 240 0. 0038
96 | 0.0009 100 | 0. 0009 144 0. 0011 198 0. 0012 500 0. 0038
96 | 0.0905 100 | 0.0013 144 0. 0056 198 0. 0033 500 0. 0000
120 | 0. 0905 126 | 0. 0013 180 0. 0056 252 0. 0033
120 | 0. 0009 126 | 0. 0009 180 0. 0011 252 0. 0012
500 | 0.0009 144 | 0. 0009 192 0. 0011 264 0. 0012
500 | 0.0000 144 | 0. 1810 192 0. 2272 264 0.2172
168 | 0.1810 240 0. 2272 336 0.2172
168 | 0. 0009 240 0. 0011 336 0. 0012
500 | 0.0009 500 0. 0011 500 0. 0012
500 | 0.0000 500 0. 0000 500 0. 0000
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TABLE E-I111. Vibration test profiles - |ongitudinal axis.
PROFI LE 1 PROFI LE 2 PROFI LE 3 PROFI LE 4 PROFI LE 5
1.25 G RMS 0.74 G RVB 3.09 G RV 4.13 G RVS 3.22 G RVB
FREQ PSD FREQ PSD FREQ PSD FREQ PSD FREQ PSD
(Hz) | (G/Hz) | (HZ) |(G/Hz) | (Hz) | (G/Hz) | (Hz) | (G/Hz) | (Hz) | (G Hz)
5 | 0.0000 5 | 0.0000 5 0. 0000 5 0. 0000 5 0. 0000
5 | 0.0009 5 | 0.0009 5 0. 0011 5 0. 0014 5 0. 0011
24 | 0.0009 36 | 0.0009 48 0. 0011 66 0. 0014 90 0. 0011
24 | 0. 0467 36 | 0.0273 48 0. 0252 66 0. 0927 90 0. 0250
30 | 0.0467 42 | 0.0273 60 0. 0252 84 0. 0927 120 0. 0250
30 | 0.0009 42 | 0.0009 60 0. 0011 84 0. 0014 120 0. 0011
48 | 0. 0009 72 | 0.0009 96 0. 0011 132 0. 0014 180 0. 0011
48 | 0.0043 72 | 0.0054 96 0. 0033 132 0. 0027 180 0. 0027
60 | 0.0043 84 | 0.0054 120 0. 0033 168 0. 0027 240 0. 0027
60 | 0.0009 84 | 0.0009 120 0. 0011 168 0. 0014 240 0. 0011
72 | 0.0009 500 | 0.0009 144 0. 0011 198 0. 0014 270 0. 0011
72 | 0.1086 500 | 0.0000 144 0. 1780 198 0. 1689 270 0. 2107
90 | 0.1086 180 0. 1780 252 0. 1689 360 0. 2107
90 | 0.0009 180 0. 0011 252 0. 0014 360 0. 0011
500 | 0.0009 192 0. 0011 264 0. 0014 500 0. 0011
500 | 0.0000 192 0. 2353 264 0. 3077 500 0. 0000
240 0. 2353 336 0. 3077
240 0. 0011 336 0. 0014
500 0. 0011 500 0. 0014
500 0. 0000 500 0. 0000
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TABLE E-I1V. Reliability test vibration profiles - MLO9A6 vertical axis.
PROFI LE 1 PROFI LE 2 PROFI LE 3 PROFI LE 4 PROFI LE 5
1.14 G RMS 0.84 G RVB 1.42 G RMS 1.27 G RMS 0.99 G RVB
FREQ PSD FREQ PSD FREQ PSD FREQ PSD FREQ PSD
(Hz) | (GIHz) | (Hz) |(G/Hz) | (HZ) |(G/Hz) | (Hz) | (G/Hz) | (Hz) | (G Hz)
5 |0.00000 5 | 0.00000 5 [0. 00000 5 | 0.00000 5 | 0.00000
5 |0.00143 5 | 0.00118 5 |0.00167 5 |0.00169 5 | 0.00144
24 |0.00143 42 | 0.00118 54 |0.00167 78 |0.00169| 102 0. 00144
24 |10.07972 42 | 0.01025 54 |0.06447 78 |0.06583| 102 0. 00989
36 |0.07972 48 | 0.01025 72 |0.06447 96 | 0.06583| 120 | 0.00989
36 |0.00143 48 | 0.00118 72 |0.00167 96 |0.00169| 120 | 0.00144
48 | 0.00143 84 |0.00118| 108 |0.00167 | 156 |O0.00169 | 204 | 0.00144
48 | 0.00950 84 | 0.00511| 108 |0.00617 | 156 |0.00821| 204 | 0.00966
71 | 0.00950 96 | 0.00511| 144 |0.00617 | 192 |0.00821| 240 | 0.00966
71 |0.00143 96 | 0.00118| 144 |0.00167 | 192 |0.00169| 240 | 0.00144
73 |10.00143 | 126 |0.00118| 162 |0.00167 | 234 |0.00169| 306 | 0.00144
73 10.00232 | 126 |0.00132| 162 |0.01483 | 234 |0.00465| 306 | 0.00274
108 |0.00232 | 144 | 0.00132| 215 |[0.01483 | 288 |0.00465| 360 | 0.00274
108 |0.00143 | 144 | 0.00118| 215 |[0.00167 | 288 |0.00169| 360 | 0.00144
500 |0.00143| 168 | 0.00118| 217 |0.00167 | 500 |0.00169| 500 | 0.00144
500 |0.00000 | 168 | 0.00245| 217 |0.00700 | 500 |0.00000| 500 | 0.00000
192 | 0.00245| 288 |0.00700
192 | 0.00118| 288 |0.00167
210 | 0.00118| 500 (0.00167
210 | 0.00430| 500 |0.00000
240 | 0.00430
240 | 0.00118
500 | 0.00118
500 | 0.00000
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MLO9A6 | ongi t udi nal axis.

PROFI LE 1 PROFI LE 2 PROFI LE 3 PROFI LE 4 PROFI LE 5
0.50 G RMB 0.43 G RMVB 0.49 G RMVB 0.61 G RMS 0.50 G RMB
FREQ PSD FREQ PSD FREQ PSD FREQ PSD FREQ PSD
(Hz) | (G/Hz) | (Hz) |(G/Hz) | (Hz) |(G/Hz) | (Hz) | (G/Hz) | (Hz) | (G/Hz)
5 | 0.00000 5 | 0.00000 5 |0.00000 5 | 0.00000 5 | 0.00000
5 | 0.00033 5 | 0.00033 5 |0.00043 5 |0.00051 5 | 0.00041
24 | 0.00033 42 | 0. 00033 54 |0.00043 72 | 0.00051 90 | 0.00041
24 | 0.01273 42 | 0. 00066 54 |0.00241 72 | 0.01938 90 | 0.00337
36 | 0.01273 48 | 0. 00066 66 |0.00241 84 |0.01938 | 120 | 0.00337
36 | 0.00033 48 | 0. 00033 66 |0.00043 84 |0.00051| 120 | 0.00041
48 | 0. 00033 84 | 0.00033| 108 |[0.00043 144 | 0.00051 | 180 | 0.00041
48 | 0.00128 84 | 0.00103| 108 |[0.00050 144 | 0.00072 | 180 | 0.00056
72 | 0.00128 96 | 0.00103| 132 |0.00050 168 |0.00072 | 240 | 0.00056
72 | 0.00033 96 | 0.00033| 132 |0.00043 168 | 0.00051 | 240 | 0.00041
500 | 0.00033| 500 | O0.00033| 216 |0.00043 | 500 |0.00051| 270 |0.00041
500 | 0.00000| 500 | O.00000f 216 |O0O.00117 500 | 0.00000 | 270 | 0.00045
264 |0.00117 380 | 0.00045
264 |0.00043 380 | 0.00041
500 |[0.00043 500 | 0.00041
500 |[0.00000 500 | 0.00000
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TABLE E-VI. Reliability test CUCV vibration profiles.

VERTI CAL AXI S LONG TUDI NAL AXI' S
1.76 G RVB 0.4 G RVB
FREQ PSD FREQ PSD
(Hz) ( G/ Hz) (Hz) (Gl Hz)
5 0. 00000 5 0. 00000
5 0. 02950 5 0. 00387
7 0. 06699 7 0. 00878
8 0.03101 11 0. 00449
9 0. 00941 12 0. 00460
12 0. 00460 13 0. 00923
13 0. 00580 16 0. 00342
19 0.00139 19 0. 00273
26 0.00139 35 0. 00427
30 0. 00265 46 0. 00158
36 0. 00357 50 0.00188
42 0. 00285 55 0. 00053
47 0. 00469 63 0.00101
51 0.00414 69 0. 00087
57 0.01236 74 0. 00027
59 0.00716 100 0. 00099
62 0.01206 113 0. 02202
80 0.00176 115 0.01634
100 0. 00873 119 0. 04099
112 0.11863 149 0. 00025
115 0.08378 163 0. 00099
119 0.19021 176 0. 00050
135 0. 00265 207 0.01443
149 0. 00078 252 0. 00015
157 0.00135 260 0. 00022
168 0. 06065 273 0. 00005
180 0.00103 287 0. 00508
197 0.00139 293 0. 00005
209 0.01332 444 0. 00005
213 0.01065 457 0. 00037
219 0.01471 466 0. 00005
250 0. 00078 500 0. 00005
262 0.00142 500 0. 00000
262 0. 00027
281 0. 00027
287 0. 00425
293 0. 00027
453 0. 00027
457 0. 00078
462 0. 00027
500 0. 00027
500 0. 00000
215
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APPENDI X F
MECHANI CAL | NTERFACE AND ENVELOPE
F. 1. SCOPE
F.1.1 Scope. This appendix is a mandatory part of this

specification. The information herein is intended for
conpl i ance.

F. 2. APPLI CABLE DOCUMENTS

F.2.1 General. The docunents listed in this section are
specified in section 3 of this appendix. This section does not
i ncl ude docunents in other sections of this specification or
recommended for additional information or as exanples. Wile
every effort has been nmade to ensure the conpl eteness of this
list, docunment users are cautioned that they nust neet all
specified requirenents docunents cited in section 3 of this
appendi x, whether or not they are |isted.

F. 2.2 Non- Gover nment docunents. The follow ng docunent
forms a part of this appendix to the extent specified herein.
Unl ess ot herw se specified, the issues of the docunents which are
DoD adopted are those listed in the issues of the DODISS cited in
the solicitation. Unless otherw se specified, the issues of
docunents not listed in the DODI SS are the issues of docunents
cited in the solicitation (see 6.2).

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI / ASME Y 14.5 D nmensi oni ng and Tol eranci ng

(Application for copies should be addressed to Anmerican Nati onal
Standards Institute, 1430 Broadway, New York, NY 10018-3308.)

F.2.3 Order of precedence. 1In the event of a conflict
between the text of this appendix and the references cited
herein, the text of this appendi x shall take precedence. Nothing
in this appendi x, however, supersedes applicable | aws and
regul ations unl ess a specific exenption has been obtai ned.

F. 3. REQUI REMENTS

F.3.1 Mechanical interface and envel ope. The nechani cal
interface and envel ope of the DRUH, excluding connectors, shal
be in accordance wwth Figures F-1 through F-6. D nensions shal
be mai ntai ned as specified.

F.3.1.1 BIT indicators and el apsed tine neter. BIT
indicators, DS-1 and DS-2, and the el apsed tine neter, M1, shal
be | ocated on the surface shown and shall be clearly |abeled. No
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illumnation shall be visible fromDS-1, DS-2, and M1 during
normal DRUH operation. DS-1, DS-2, and M1 nmay be covered to
block illumnation. 1In which case access shall be provided for
t roubl eshooti ng and nai nt enance.

F.3.1.2 Handles. Handles shall be provided for lifting the
DRUH. Handl es shall be | ocated approxi mately as shown,
consistent with good balance for lifting, renoval and repl acenent
of the DRUH  Wen not extended for use, handles shall: be within
the overall DRUH envel ope; not swing freely; and not interfere
Wi th access to DRUH connectors, mating connectors and nounti ng
bol t s.

F.3.2 Wight. The DRUH wei ght shall not exceed 55 pounds.
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14.

15.

16.

17.
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D nmensi oni ng and tol erancing per ANSI/ASME Y 14.5M 1994.

Material : coefficient of expansion conpatible with AL all oy
6061- T651/ QQ A- 250/ 11.

Low wear, corrosion resistant materi al .

Di nensions are in inches.

Unl ess otherw se specified, tolerances on . X +. 1, .XX £. 01,
. XXX +. 005.

Shadi ng i ndi cates precision nmounting surface.

Protective ridges shall not interfere with nounting or
vi sual access to verify proper mating of DRUH and nount.

Shape of feet optional, height as specified

Mounting surfaces shall be free of paint for electrica
bondi ng.

BIT Indicator DS-1 shall be | abel ed “PW

BIT Indicator DS-2 shall be | abeled “DRU.

El apsed tinme indicator M1 shall be | abel ed “HOURS”
Connectors J1, J2 and J3 shall be installed with key

| ocati ons as shown and shall be | abeled “J1", “J2” and
“J3”, respectively.
See F.3.1.2 for handl es.

Optional cover for DS-1, DS-2, and M1 not shown (see
F.3.1.1).

FIGURE F-6. Draw ng notes.
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APPENDI X G
CGRI D COORDI NATES, ALTI TUDE AND DATUMS
G 1. SCOPE
G 1.1 Scope. This appendi x provides the requirenents for
DRUH use of grid coordinates, altitude and datunms. This appendi x

is a mandatory part of this specification. The information
herein is intended for conpliance.

G 2. APPLI CABLE DOCUMENTS

G 2.1 Ceneral. The docunents listed in this section are
specified in section 3 of this appendix. This section does not
i ncl ude docunents in other sections of this specification or
recommended for additional information or as exanples. Wile
every effort has been nmade to ensure the conpl eteness of this
list, docunent users are cautioned that they nust neet all
specified requirenents docunents cited in section 3 of this
appendi x, whether or not they are |isted.

G 2.2 Governnent docunents.

G 2.2.1 O her Governnent docunents, draw ngs, and
publications. The follow ng other Governnent docunents,
drawi ngs, and publications forma part of this specification to
the extent specified herein. Unless otherw se specified, the
i ssues are those in effect on the date of the solicitation.

PUBLI CATI ONS
NI MA TR 8350. 2 Department of Defense World Geodetic
Third Edition System 1984, Its Definition and
4 July 1997 Rel ati onshi ps with Local Ceodetic
Syst ens

(Copies of NIMA TR 8350.2 may be obtained from Director, Nationa
| magery and Mappi ng Agency, ATTN. | SDFR, Mail Stop D17, 4600
Sanganore Road, Bethesda, MD 20816-5003. An electronic version
may be found at http://www nima. ml.)

G 2.3 Order of precedence. In the event of a conflict
between the text of this docunent and the references cited
herein, the text of this docunent shall take precedence. Nothing
in this docunent, however, supersedes applicable | aws and
regul ations unl ess a specific exenption has been obtai ned.
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G 3. REQUI REMENTS

G 3.1 Gid coordinates. The DRUH shall reference grid
coordinates and grid azinuths to either the Universal Transverse
Mercator (UTM grid or British National Gid (BNG grid as
specified by the host in the Host (DRUH) Gid field of an ACCEPT
POSI TI ON or ACCEPT GEODETI C DATA command. The selected grid type
shall be reported in the Host (DRUH) Gid field in nessages that
out put position. The selected grid type shall be retained after
a normal shutdown. Until changed, the DRUH shall use the | ast
grid type entered. |If the grid type wasn’t previously
initialized, or after an abnormal shutdown, the grid type shal
default to UTM

G 3.1.1 BNG Horizontal position, in the BNG is given by
Easting and Northing. The BNGis in the Northern Hem sphere and
has only one zone. \Wen operating on the BNG it is assuned that
t he boundaries are never crossed. The BNGis defined in the
Ordnance Survey Information Leaflet, No. 72, March 1983.

For BNG the DRUH shall ignore the values in the Extended Zone
Nunber and Hem sphere & Zone of DRUH fields of the ACCEPT
PCSI TI ON command. For BNG the DRUH shall indicate a value of +0
in the Hem sphere and Zone field in nmessages that output grid
positions.

BNG coordi nates shall be valid when operating within the BNG area
and on the Ordinance Survey of Great Britain 1936 (OGB-M datum
BNG coordi nates may be invalid and/or outside the specified range
when the DRUH i s operated outside the BNG area or on ot her

datums. The DRUH is not required to performarea or datum
validity checking for operating on the BNG

G3.1.1.1 BNG grid north. Gid north is offset from
geodetic north by the grid convergence as described in O dnance
Survey Information Leaflet, No 72, March 1983.

G 3.1.2 UM grid. Horizontal position, in the UMgrid, is
gi ven by the hem sphere, nunerical grid zone, Easting and
Northing. UTMgrid coordinates can be referenced to several
di fferent spheroids (ellipsoids). The UTMgrid is described in
Nl MA TM 8358. 1 Datuns, Ellipsoids, Gids, and Gid Reference
Systens. Fornulae for conputing UTM grid coordi nates are given
in NILMA TM 8358.2 The Universal Gids: Universal Transverse
Mercator (UTM and Universal Pol ar Stereographic (UPS).

When the DRUH crosses the equator or a UTM zone or extended zone
boundary, the DRUH shall automatically reference UTM coordi nates
and grid azinuth to the new hem sphere or zone and set ALERT DATA
D6/ 3 (Boundary Crossed).
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G3.1.2.1 UIMgrid north. Gid north is offset from
geodetic north by the grid convergence as described in NI MA TM
8358.2. Wien operating in an extended UTM zone, grid convergence
shall be calculated in ternms of the present position in the
ext ended zone, hem sphere, and reference spheroid.

G 3.1.2.2 UIMgrid zone. The DRUH UTM grid zone is the
numeri cal designation for the zone in which the DRUH is | ocated.
The nunerical designation of the zone input at the start of a
m ssion may represent the normal zone or the extended zone,
dependi ng on the coordi nates avail able. When output is
requested, the nunerical designation of the zone in a nessage my
represent the normal zone or the extended zone, depending on the
coordi nates associated with the zone.

G 3.1.2.2.1 Normal zone. \Wen operating in the UTMgrid and
t he Extended Zone Nunber in the | ast accepted ACCEPT POSI TI ON

command was 61, or when the DRUH i s outside the boundaries of a

desi gnat ed extended zone, the DRUH shall reference output UTM
coordinates and grid azinuths to the nornmal zone.

G 3.1.2.2.2 Extended zone. \Wen operating in the UTMgrid
and the Extended Zone Nunber in the | ast accepted ACCEPT PQCSI TI ON

command was in the range +60, the DRUH shall reference output UTM
coordinates and grid azinmuths to the designated extended zone
when its position is within the extended zone boundari es.

The boundaries for extended UTM zones are:
le = Iz + 100,000/[R x Cos(f)]
VWher e:

R

I e

El I'i psoidal Radius of the Earth (neters)

CGeogr aphi ¢ Longi tude of Extended Zone Boundary
(radi ans)

CGeogr aphi ¢ Longi tude of the Normal Zone Boundary
(radi ans)

Geographic Latitude of the DRUH (radians)

I 2

f
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G 3.1.3 Altitude. Altitude is the distance between the
present DRUH position and the reference geoid (an equi potenti al
surface of the earth approxi mated by nean sea | evel) neasured
along the local gravity vector (normal to the geoid). Altitude
is positive when the DRUH i s above the geoid and negative when
bel ow. When position is initialized fromGPS data, the altitude
reference shall be the WGS 84 geoid, which is described in N NMA
TR 8350. 2.

G 3.2 Datumreference. The DRUH shall reference hori zont al
positions and azinmuths to the datum specified by the host in an
ACCEPT POCSI TI ON or ACCEPT GECDETI C DATA conmand. The DRUH shal
retain the datumreference after a normal shutdown. Unti
changed, the DRUH shall use the |last datumthat was entered. |If
the datumwasn’t previously initialized or after an abnor nmal
shutdown, the datumreference shall default to WGS 84.

G 3.2.1 Datumshifts. Datumshifts, except between WGES 72
and WGS 84, shall be inplenented by a nethod that provides
results equivalent to the standard Ml odensky datum
transformation formulas specified in NIMA TR 8350.2. Datum
shifts between WGS 72 and WGS 84 shall be inplenented by a nethod
that provides results equivalent to the fornulae specified in
NI MA TR 8350. 2.

G 3.2.2 Pre-programmed datuns. The DRUH shall support at
| east 60 pre-programed datuns. The data associated with pre-
programmed datuns shall not be alterable in normal DRUH operation
but shall be reprogrammable via the reprogramm ng interface(s).
The DRUH shall utilize the pre-programmed datuns |isted for
reference nunbers 1 through 60 in Table G|

G 3.2.3 User defined datuns. Upon receipt of a valid ACCEPT
USER DATUM conmand, the DRUH shall store, as a user defined
datum and pass to the GPS receiver datum paraneters for one of
two user defined datuns (USER1 or USER2). The ACCEPT USER DATUM
command shall be invalid if: any data elenent is outside the
allowable range Iimts; the DATUMID Code is the sane as the ID
Code for any of the pre-programmed datuns; or the User Datum
Validity character indicates "data not valid". |[If an ACCEPT USER
DATUM command is determined to be invalid, the DRUH shall reject
t he command and set ALERT DATA D5/2 (Invalid Data Received).

DRUH user defined datum paraneters shall be retained after
shutdown. Entry of user defined datum data shall be i ndependent
of the current datum selection. |If a user defined datumis
currently in use and the paraneter values for that datum are
updat ed, the new val ues shall not be used until that user defined
dat um has been resel ected via an ACCEPT POSI TI ON or ACCEPT
CEQDETI C DATA conmand.
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G 3.2.4 DRUH GPS datum conpatibility. Upon initialization
of the GPS receiver or update of the GPS USER datuns: the DRUH
shal | request and store the GPS USERL and USER2 datum paraneters.
When an ACCEPT POSI TI ON or ACCEPT GEODETI C DATA command, which
requi res a datum change of the GPS datum has been accepted: the
DRUH shal| pass the new DatumID to the GPS receiver.

The DRUH shall determine if it and the GPS receiver are using the
sanme Datum | D codes or, if USERL or USER2 is being used, the sane
val ues for datum paraneters. |If the DRUH determ nes that the
datuns are not the same, ALERT DATA D1/6 (Datuns Do Not Agree)
shal | be set.

G 3.3 Datum data el enents.

G 3.3.1 DatumID. For input and output, a datumidentifier
(I'D) consisting of six ASCII characters shall identify the datum
The datum I D shall be left justified in the data field. Should
the 1D have fewer than six characters, the field shall be right
filled wth ASCI|I spaces. Valid IDs for pre-programred datuns
shall be as listed in Table G| for reference nunbers 1 through
60. |IDs for DRUH user defined datuns shall be as entered by the
host. The allowable ASCI| characters shall be A-Z a-z, -, 0-9,
and space.

G 3.3.2 EHlipsoid paraneters. Ellipsoid paraneters are
given by the differences between the WSS 84 and | ocal ellipsoid

sem -maj or axes (Da) and flattening (Df). The differences are

conputed as WES 84 mnus the local ellipsoid. Df is scaled
times 10°. Ellipsoid paraneters for pre-programed datuns shal
be as listed in Table GI1. The Sem -mgjor Axis (a) and Inverse
Flattening (1/f) for the WGS 84 ellipsoid are 6378137 neters and
298. 257223563, respectively.

G 3.3.3 Oigin offsets. Oigin offsets are given by the
di fferences between the WGS 84 and | ocal datumellipsoid centers
in the WES 84 coordinate frane in three axes (DX, DY, DZ). The
differences are conputed as WGS 84 m nus the | ocal system
Oigin offsets for pre-programed datuns shall be as listed in
Table G1I.
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G 3.3.4 Datum descriptor. The datum consists of 16 ASC |
characters. The datum descriptor shall be left justified in the
data field. Should the descriptor have fewer than 16 characters,
the field shall be right filled with ASCI|I spaces. Descriptors
for pre-programmed datuns shall be as listed in Table G1I for
reference nunbers 1 through 60. Descriptors for DRUH user
defined datuns shall be as entered by the host. The all owable
ASCI| characters shall be A-Z, a-z, -, 0-9, and space.

G 3.3.5 WS 72. Table G I does not contain all paraneters
needed to inplement WGS 72. They are provided in N MA-TR-8350. 2.

G 3.4 Datum data output. Wen requested by the host, the
DRUH shal | output datum data for a designated datum reference
nunber. Data for reference nunbers 1 through 60 shall be for the
correspondi ng pre-programed datuns specified in Table GI1. Data
for reference nunber 0 shall be for the datumcurrently used by
the DRUH. Data for reference nunbers 61 and 62 shall be for DRUH

user defined datuns 1 and 2, respectively. |f DRUH user datum
paraneters weren’t previously entered, the DRUH shall output the
default values listed in Table G1. Data for reference nunbers

63 and 64 shall be for the GPS receiver user defined datuns 1 and
2, respectively. GPS user datum data shall not be retained after
shutdown. GPS user datum data shall be retrieved during receiver
initialization and after update by the DRUH |If GPS user datum
data isn’t available, the DRUH shall output the default val ues
listed in Table GI.
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TABLE G | Dat uns.
Ref I D Ref erence Ellipsoid Paraneters Oigin Ofsets 16 Character
No. (nmeters) Dat um Descri pt or
Name Da(m Df x10E7 DX DY Dz
*0 [(WeD WSS 84 0. 0. 0. 0. 0. WGES- 84
1 ARF- M Clark 1880 -112. 145 -547.507 |-143. -90. -294. ARC 1950
2 ARS Clark 1880 -112. 145 -547.507 |-160. - 6. - 302. ARC 1960
3 AUA Australian National - 23. -0.812 |-133. - 48. 148. Australia Geo 66
4 AUG Australian National - 23. -0.812 |-134. - 48. 149. Australia Geo 84
5 BOO I nt er nati onal - 251. -141. 927 307. 304. - 318. Bogota Cbsrvtory
6 CAl I nt er nati onal - 251. -141. 927 -148. 136. 90. Canpo | nchauspe
7 CAP Clark 1880 -112. 145 -547.507 |-136. -108. -292. Cape
8 CCE Clark 1880 -112. 145 -547.507 |-263. 6. 431. Cart hage
9 CHI I nt ernati onal - 251. -141. 927 175. - 38. 113. Chat am
10 CHU I nt ernati onal - 251. -141. 927 -134. 229. -29. Chua Astro
11 CQA I nt er nati onal - 251. -141. 927 - 206. 172. - 6. Corrego Astro
12 EUR- A I nt ernati onal - 251. -141. 927 - 87. - 96. -120. Eur 050- West Euro
13 EUR- E I nt er nati onal - 251. -141. 927 -104. -101. - 140. Ei r 050- Cyprus
14 EUR- F I nt er nati onal - 251. -141. 927 - 130. -117. - 151. Eur 050- Egypt
15 EUR- H I nt ernati onal - 251. -141. 927 -117. -132. -164. Eur 050-Iran
16 EUR-J I nt ernational -251. -141. 927 -97. - 88. - 135. Eur0o50-Sicily
17 EUS I nt er nati onal - 251. -141. 927 - 86. - 98. -119. Eur opean 1979
18 FAH Clark 1880 -112. 145 -547.507 |-346. -1. 224, Chman
19 GAA I nt ernati onal - 251. -141.927 |-133. - 321. 50. Gan 1970
20 GEO I nt ernati onal - 251. -141. 927 84. -22. 209. Geodetic Dim 49
21 HJO I nt er nati onal - 251. -141. 927 -73. 46. - 86. H orsey 1955
22 I NF- A Ever est 860. 655 283. 614 217. 823. 299. India 54 - Thai
23 I ND- | Ever est 835. 757 283. 614 295. 736. 257. I ndi a- | nd/ Nepal
24 | RL Modified Airy 796. 811 119. 600 506. -122. 611. Irel and 1965
25 KEA Modi fi ed Everest 832. 937 283. 614 -11. 851. 5. Kertau 1948
26 LI B Clark 1880 -112. 145 -547. 507 - 90. 40. 88. Li beria 1964
27 LUZ- A Clark 1866 -69.4 -372.646 |-133. -77. -51. Luzon
28 MAS Bessel 1841 739. 845 100. 375 639. 405. 60. Massawa
29 VER Clark 1880 -112. 145 -547. 507 31. 146. 47. Mer chi ch
30 M N-B Clark 1880 -112. 145 -547. 507 -92. -93. 122. M nna- Ni geri a
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TABLE G- 1 Dat uns.

(conti nued)

Ref I D Ref erence Ellipsoid Paraneters Oigin Ofsets 16 Character
No. Dat um Descri pt or
Name Da (m Df x10E7 DX (m [DY (m | DZ (m
31 NAH- C Cark 1880 -112. 145 -547.507 - 243. -192. 477. Nahr wan
32 NAR GRS 80 0. 0. 000 0. 0. 0. North Anmer 1983
33 NAS- C Clark 1866 -69.4 -372.646 - 8. 160. 176. No Armer - CONUS
34 NAS- D Clark 1866 -69.4 -372. 646 - 5. 135. 172. No Armer - Al aska
35 NAS- E Clark 1866 -69.4 -372.646 - 10. 158. 187. No Armer - Canada
36 NAS- N Clark 1866 -69.4 -372.646 0. 125. 194. No Amer-Cent Am
37 CEG Hel mert 1906 -63. 4.808 -130. 110. -13. a d Egyptian
38 oG- M Ary 573. 604 119. 600 375. -111. 431. Od Surv GBR 36
39 OHA- M Clark 1866 -69.4 -372. 646 61. - 285. -181. a d Hawai i an
40 PIT I nt ernati onal 251. -141. 927 185. 165. 42. Pitcairn 1967
41 QAT I nt er nati onal - 251. -141. 927 -128. - 283. 22. Qat ar Nati onal
42 QO I nt ernati onal 251. -141. 927 164. 138. - 189. Qor nog
43 SAN- M Sout h Anerican 1969 - 23. -0.812 - 57. 1. -41. South Anerica 69
44 SCK Bessel 1841 653. 135 100. 375 616. 97. - 251. Schwar zeck
45 TIL Ever est 838. 444 283.614 -679. 669. - 48. Ti nbal ai 1948
46 TOY-M Bessel 1841 739. 845 100. 375 - 148. 507. 685. Tokyo
47 WED WGS- 84 0. 0. 0 0 0. WGS- 84
48 WGES WGES- 72 2.0 0. 312 0 0 4.5 |WES-72
49 ZAN I nt ernati onal -251. -141. 927 - 265 120 - 358. Zanderi j
50- 60 WGS- 84 0 0 0 0 0.
* 61 0 0 0 0 0. DRUH User 1
* 62 0 0 0 0 0. DRUH User 2
** 63 | USERL 0 0 0 0 0. GPS User 1
** 64 | USER2 0 0 0 0 0. GPS User 2
* #0, #61 and #62 data are data stored at |ast shutdown. (Default val ues shown.)

#0 data are updated by the host via ACCEPT PQSI TI ON or ACCEPT GECDETI C DATA

comrands.

* *

#5088.

(Default val ues shown.)
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