Advanced Distributed
Simulation Technology

{_ DT iC
APPENDIX El.,ECT E
B AUG 0 319%4

18 July 1994 |
Revision 1.0
Prepared for:
STRICOM
U.S. Army Simulation, Training and Instrumentation Command
12350 Research Parkway
Orlando, FL 32826-3275

od
ocument has been appIov \
Contract N61339-91-D-0001 w’,ﬁ,.nc telpase cma ac\le i» J

AFAS/FARV DO distribution 18
Delivery Order 0055 —

CDRL A001

LORAL.
ADST Program Office
12151-A Research Parkway
Orlando, FL 32826
OTIC QUALITY INSPECTED 1

94 8 02 0799

\
|
|
\

A e 8= LR S L e B T e e e 3
L Y i R % i SE R

e Rt oy S LGRS g i - o T A G RERE A

wo A S 1 4 AT TR Ry L T R Y R G

. P BT AL R RS

Advanced Field Artillery System (AFAS) /
Future Armored Resupply Vehicle (FARY)
Simulation Feasibility Analysis Study (FAS)

D
J
G

i
0ovve-v6 <

|

e

il




1

APPENDIX B

FEASIBLE AREAS FOR DISTRIBUTED INTERACTIVE
SIMULATION (DIS) EXPERIMENTATION

' Accesion For
NTIS CRA&I
DVIC TAB
Unannouniced

Load.

Justitication |
By
Distribution |

Availabinly Codes
Avail aidjor .
Dist Special

M| |




N ,

ADST/WDL/TR-94-W003318
TABLE OF CONTENTS
APPENDIX B
20. FEASIBLE AREAS FOR DISTRIBUTED INTERACTIVE
SIMULATION (DIS) EXPERIMENTATION
20.1 Assumptions
20.1.1 Contractor Interface
20.1.2 Battlefield Distributed Simulation-Developmental (BDS-D)
20.1.3 DIS Protocol
20.1.4 Requirements References
20.1.5 Crew Manning
20.2 Determine Feasible Areas for DIS Virtual Experimentation
20.2.1 Identification of Potential Areas for Experimentation
20.2.2 Analysis of Each Subject Area for Experimentation -
20.3 Determine DIS Protocol Data Unit [PDU] Requirements
LIST OF FIGURES
Figure 20.2 Potential Areas for Experimentation
Figure 20.2.2 DIS-Ability Matrix
Figure 20.3 DIS PDU Requirements
LIST OF TABLES

AFAS Command, Control and Communication (C3)

FARV Command, Control and Communication (C3)

AFAS Primary Armament

AFAS Secondary Armament

FARV Secondary Armament

AFAS Decision Aids-Fire Mission Processing

AFAS Decision Aids-Reonnaissance Selection & Occupation of Position (RSOP)
AFAS Decision Aids-Self Defense

AFAS Decision Aids-Sustainment

AFAS Decision Aids-Embedded Training (ET) & ET During System Operations
FARYV Decision Aids-Fire Mission Management

FARV Decision Aids-Reonnaissance Selection & Occupation of Position (RSOP)
FARV Decision Aids-Self Defense

FARYV Decision Aids-Embedded Training (ET) & ET During System Operations
AFAS Sensor Assets to Support Self Defense

FARV Sensor Assets to Support Self Defense

AFAS Countermeasure Suite

FARV Countermeasure Suite

AFAS Firing Position

FARV Resupply Position Parameter Suitability

AFAS Ammunition Capacity

FARV Ammunition Capacity

July 18,1994

N WWWWWWWWW w

Ul

7 Thru 28

29 Thru 39
40 Thru 49
50 Thru 54
55 Thru 58
59 Thru 61
62 Thru 68
69 Thru 71
72 Thru 75
76 Thru 90
91 Thru 94
95 Thru 101
102 Thru 103
104 Thru 121
122 Thru 124
125 Thru 126
127 Thru 129
130 Thru 132
133 Thru 136
137 Thru 139
140 Thru 141
142 Thru 143




ADST/WDL/TR-94-W003318

AFAS Docking

FARV Docking

AFAS Ammunition Transfer Operations
FARV Ammunition Transfer Operations
AFAS LRP Operations

FARV LRP Operations

AFAS Degraded Operations

FARV Degraded Operations

AFAS Crew Size and Military Occupational Specialty (MOS)
FARYV Crew Size and Military Occupational Specialty (MOS)
AFAS Crew MOPP Levels

FARV Crew MOPP Levels

AFAS Crew Positions

FARYV Crew Positions

AFAS Environment

FARV Environment

AFAS and FARV System Safety

AFAS Mobility

FARV Mobility

AFAS Auxillary Power

FARV Auxillary Power

AFAS Interopeability

FARV Interopeability

July 18,1994

144 Thru 148
149 Thru 153
154 Thru 161
162 Thru 171
172 Thru 179
180 Thru 187
188 Thru 196
197 Thru 204
205 Thru 207
208 Thru 210
211 Thru 212
213 Thru 214
215 Thru 224
225 Thru 233
234 Thru 237
238 Thru 241
242 Thru 246
247 Thru 262
263 Thru 278
279 Thru 280
281 Thru 282
283 Thru 290
291 Thru 298




N .
' -l - W
‘ -

ADST/WDL/TR-94-W003318 July 18,1994

APPENDIX B

20. FEASIBLE AREAS FOR DISTRIBUTED INTERACTIVE SIMULATION (DIS)
EXPERIMENTATION. Providing the DEM/VAL contractor with an AFAS/FARV
simulator suite is an attractive course of action for AFAS and FARV development.
The simulator suite would permit the contractor to install prototype vehicle
subsystems, operate the subsystems with surrogate or military crews in a combined
arms environment, and exploit feedback mechanisms that provide measurable
results on the subsystem's effectiveness. However, what areas are really suitable for
DIS virtual experimentation and testing? What command, control, and
communications (C3) organizations and capabilities are needed to drive AFAS and
FARV operations to support feasible experimentation -and testing? What
unmanned DIS entities in the form of Semi-Automated Forces (SAFOR) are
required? These are the questions that this appendix addresses.

20.1 Assumptions. Listed below are the general assumptions made by FAS
investigators as they conducted their analyses to determine areas suitable for DIS
experimentation:

20.1.1 Contractor Interface. The DEM/VAL contractor will ensure that
equipment installed in an AFAS or FARV simulator provides the required data to
the simulation software architecture to support tests/experiments involving that
equipment.

20.1.2 Battlefield Distributed Simulation-Developmental (BDS-D). The
BDS-D virtual environment will be the simulation employed to support test
objectives.

20.1.3 DIS Protocol. BDS-D will employ DIS Application Protocol Version

20.14 Requirements References. AFAS/FARV operational requirements,
mission profiles, and specifications provide adequate information to derive
simulator/simulation requirements for AFAS and FARV experimentation and

testing.

20.1.5 Crew Manning. AFAS and FARV crew manning levels and Military
Occupational Specialty (MOS) require further experimentation and analysis.

20.2 Determine Feasible Areas for DIS Virtual Experimentation.

20.2.1 Identification of Potential Areas for Experimentation. We examined
the AFAS and FARV ORDs and system specifications and identified areas for
experimentation that appeared to be supportable by data captured by a virtual DIS
network. We identified 20 potential "DIS-able" areas. See Figure 20.2 below
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Experiment
Number Potential Areas for Experimentation

Command, Control, and Communications

AFAS primary armament

Secondary armament

Decision aids: RSOP, SD, FMP, SUST, MM, ET

Sensor assets to support SD, i.e., FLIR, video, other

Countermeasure suite

Firing/resupply position parameters

Ammunition capacity

Docking operations

Ammunition transfer operations

LRP operations

Degraded operations

Degraded Operations

Crew size

Crew MOPP levels

Crew position intra/intervisibility

Crew environment

System safety

Vehicle mobility

Auxilliary power

Interoperability

N =t |a et ]t b fad b fod fod [ b
L= Y O T Y O S O O OO 5 =Yl b I i e el el e

Figure 20.2 Potential Areas for Experimentation

20.2.2 Analysis of Each Subject Area for Experimentation. We analyzed the
requirements and specifications in each of the 20 experimental areas using the
matrix in Figure 20.2.2. Based on the typical data currently captured by the BDS-D
network, established DIS protocol data units (PDUs), and other designated data that a
DIS network may capture if the DEM/VAL contractor feeds the data into the
simulation software architecture, we determined the DIS-ability of each
specification. If our initial assessment indicated that a specification was supportable
by virtual DIS experimentation, we identified measures of performance or our
intent for data collection. Next, we identified the data elements necessary to support
experimentation for the specification under consideration. After we completed the
matrix for an experimental area, we summarized the results of our analysis. We
also discussed a sample experiment and the kind of information that experiment
would yield. Finally, we addressed resource requirements to support testing for the
experimental area under examination. We addressed the number and type of
simulators needed, SAFOR requirements, and organizations and C3 capabilities
necessary to drive AFAS and FARV operations.
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Subject of Experimentation/Testing: AFAS Command, Control, and Communications (C3

Speafications Environments for | Measures of CRaractenistics and Their Data Elements for |
Testing/ Performance | Collection if DIS Virtual Simulation is Appropriate
Experimentation . Environment
Fire Mission Coordination. The CJ subsystem [AFAS simulator | Detection and | IdeRGIIcation of cTew warning enunciators acavated |
shall be capable of accepting fire support equipped with BCC, | warning of
coordination measures in the form of digital |radios, mod and | violati of | Target number violating control measures
from the POC and shall cTew station fire support
automatically apply them to targets in the displays. coordination | Location
queued mission list and to the tactical and measures and
technical fire control solutions for routine fire friendly Location of fire support coordination measure and
requests. The C3 subsystem will automatically battiefield battlefield geometry (maneuver control
warn the crew when a mission violates fire geometry. measure/unit location)
support coordination measures or unit
boundaries defined by battlefield geometry. Location of target in call for fire
Location of AFAS howitzer
Location of prqecnle trajectory (as plotted on x.y,z
axes)
Number of Location of fratricides by type if mission fired
Fratricides

Figure 20.2.2 DIS-Ability Matrix

20.3 Determine DIS Protocol Data Unit [PDU] Requirements. We examined the
data elements contained in the DIS-ability matrixes, and identified DIS PDUs that
would contain the data Our prmc1pal reference for this effort was the S_tgndar_d_fgz

publrshed by Instrtute for Slmulatlon and Trammg We formahzed the lmkage of
the applicable PDUs with the data needed to support each measure of performance
by adding a fifth column to our DIS-Ability Matrix. See Figure 20.3. During our
analysis if data required to support a measure of performance was not contained in
established PDUs, we called this out and provided recommendations for new
enumeration values or an extension of DIS standards.
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Subject of Experimentation/Testing. AFAS Comuound, Control, and Communications (C3)

Number of Location of fratricides by type if mission Entity State PDU
Fratricides fired

Environments for | Measures of| CRaractenatics and Thair Data Elements for | ,of New DI
Testing/ Performance Collection if DIS Virtual Simulation is PDUs ired %0 Collect Data
Experimentation Appropriste Environment Elaments
O = Unsuppostable by DIS
entification Waming YOO
AFAS simulator  [Detection 1d of crew enunaators Event Keport
equipped with and warming | activated
BCC, radios, of violations Signal PDU; Event Report PDU
modem, and crew |of fire Tazget number violating control measures
station displays. [support Recommend use of Event Report
displays coordination | Location PDU to report control measure
measures violations and fratricides based
and friendly | Location of fire support coordination on examination of the data
Ibatﬂeﬁeld measure and battiefield geometry elements detailed under
geometry. {maneuver control measure/unit location) | Location.
Location of target in call for fire Signal POU
I Location of AFAS howitzer Entity State PDU
Location of projectile trajectory (as plotted | Entity State PDU
' on xy.,z axes)

Figure 20.3 DIS PDU Requirements
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