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FOREWRD

The Army Research Institute for the Behavioral and Social Sciences (ARI)
Field Unit at Fort Knox is responsible for research on tank gunnery profi-
ciency in Armor weapon systems. The objective of the work unit is to develop
methods for delineating skill requirements and relevant performance measures
to support training strategies integrating families of part-task gunnery
devices. This particular research investigated the perceptions of III Corps
czpany cComaiders who trained tank platoons using the Precision Range Inte-
grated Maneuver Exercise (PRIME) located at Fort Hood. Most tank platoons
practiced battle runs using PRIME to prepare for qualification on Tank Cumbat
Table XII. This paper reports the results of interviews conducted with the
tank campany commanders to determine the following: (a) which tasks frum the
Mission Essential Task List (METL) can be trained using PRIME, (b) what
changes or enhancements are needed (given its present capabilities) to improve
PRIME, and (c) where can PRIME be used (given its potential capabilities) in
the unit's overall training strategy.

The ARI research effort was prumpted by a request frum the Deputy Program
Manager for Training Devices (PM TRADE), together with a request for assist-
ance by the Directorate of Training and Doctrine (DOMl), U.S. Army Armor
School (USAAR4).

This paper is one of three reports being prepared on PRIME by the ARI
Field Unit and the Human Resources Research Organization (HumRRO). The re-
search results have been briefed to PM TRADE and USAARM. The results will be
used to supplement information gathered by the U.S. Army Trainirg and Doctrine
(TRADOC), Test and Experimentation Commanid (TEXCZM) during the test agency's
customr test of PRIME. The results also will be of interest to the U.S. Army
Infantry School (USAIS) and U.S. Army Europe (USAREUJR) that are scheduled to
receive PRIME systems.

EDGlAR M. JOHNSON
Technical Director
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TANK PIA~~X1I ~AflhIkiE USflIG ~I~IE PRECISIC2~ RAI~E flfI'~A~1~ ~NHJV~ EX~ISE
(PRIME) SYSTH4 AS P~VED BY CY2~PANY a~94AN~

!XEWTIVE SW9~RY

The pirpose of this researdi was to oollect ard analyze interview data
ocnernirq the use of the Precision Range Integrated Mansiver ~cercise (PRIME)
systsn as perceived by tank ~ipany ccxmuarders. The specific ck)jectives of
the researdi ware to detennine the follwing: (a) whidi tasks frca the Mis-
sin Essential Task List (NE7I'L) can be trained using PRIME, (b) what diarqes
or enhanoai~nts are needed (given its present capabilities) to jirprove PRIME,
aid (c) where can PRIME be used (given its potential capabilities) in the
unit's overall training strategy.

Procedure:

Interviews were oorducted with eight tank c~rpany ~mnarxiers during aid
after the first two ~*iases of the U.S. Anrj Trainin arK! Doctrine ~TUflarKi
( 1~ADOC) Tast arK! Experiu~ntation Qzmnard (TEX~4) aistaj~r test. Informal
interviews were also ~rK!ucted duriri~ this period with personnel frczn division
cxllective trainiru (G-3), battalion ozmnaxders, PRIME range personnel, arK!
soldiers urx!ergoing training at the PR~ site.

Firdings:

Based on analysis arK! s~muary of tank ~rpany ~TITIarKIer interviews, it
appears that the two critical wartiu~ missions of all ani~r arK! cavalry unit
tank platoons (attack arK! deferd) arK! eight of the nine tactical c~erations
whidi support those missions can be trained solely or in conjunction with
PRIME. As one tank c~pany ccmuarK!er reported, "I went to PRfl~, looked arK!
listened, arK! fciird a± there were things we were not doing arK! z~ded to
.... . It shwed m things that I cxiildn't have fa~rK! cut any other way, no
matter what I oc~~ld have done." In tents of dianges or enharKslsnts needed to
inprove PRIME, the ~mi~arK!ers irdicated they needed the follwing: (a) a re-
liable, functional systau; (b) training on the systan; (c) unit training
packages; (d) prepared, proofed scenarios; (e) suntuarized feedback; (f)
assistanos in preparixq after-action reviews (AARs); aid (g) the tins arK!
mileage to train. In tents of where PRIME oculd be integrated in the unit's
overall training strategy, the cciinarK!ers Lrdicated that PRIME oculd be used:
(a) as a diagnostic tool to identify irdividual, crew, arK! platoon gunnery aid
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tactical deficiencies; (b) for trainingj tank platooni gunnery and tactics, and
(c) as an evaluationi tool whereby eroane"gates" can be established as
prerequisites to live fire.

Utilizationi of Findings:

The results of this research provide indications about the current and
potential use of RDM in training tank platoon gunnery and tactics, systemn
needs arxd enhanceuents, and FRIM's integration in the overall training strat-
egy for tank and mechianized infantry cumpanies. As such, the research find-
ings provide R( TRADE with inportant informtion that can be used in conjunc-
tion with the results of the TEXOC4 customer test for determining procurement
of additional P~IMEsets for delivery to additional locations.
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TANK PITO)N TRAINING USING E PRECISION RANGE INIGRATED
ENX EO E (PRIME) SYSTEM AS PRCEIVED

BY COMPANY COMANR

Introduction

Interviews were corducted by research personnel fru the U.S. Army Re-
search Institute (ARI) Field Unit at Fort Knox, Kentucky with tank ompany
cIaIders from the U.S. Army III Corps, Fort Hood, Texas. The interviews
were conducted to obtain cpary cummarder perceptions of tank platoon train-
ing using the Precision Range Integrated Maneuver Exercise (PRIME) 1 system
capabilities. Tank platoon training at the PRIME site was conducted as part
of the U.S. Army T[aining and Doctrine Comnd (TRADOC) Test and Experimenta-
tion QOm-d (TEXCO4) customer test of PRIME. Seven of the eight commanders
interviewed trained their tank platoons during Phase I of the TEXCCM test
prior to live firing Ml Tank Combat Table XII for qualification. The remain-
ing crmmander interviewed was involved in the support of the PRIME site during
Phase I and trained his tank platoons during Phase II.

The coupany cmun ander interviews were corducted as part of a technical
advisory service (TAS) requested of the ARI Field Unit at Fort Knox by the
Deputy Program Manager for Training Devices (PM TRADE) to answer three basic
questions: (a) which tasks from the Mission Essential Task List (MEL) can be
trained using PRIME, (b) what changes or enhancements are needed (given its
present capabilities) to improve PRIME, and (c) where can PRIME be used (given
its potential capabilities) in the unit's overall training strategy.

The purpose of this report is to provide PM .TRADE with the information
obtained during the interviews. A secondary purpose is to provide ancillary
information obtained during the interviews about the development, integration,
and potential training benefits of PRIME as currently perceived and inple-
rented at Fort Hood.

Background

Development of PRIME

Based upon unit training needed to meet the III Corps training mission
(August, 1987), III Corps and PM TRADE jointly developed a training device to
focus on individual/crew weapons qualification and platoon/company level
tactical training for armor and mechanized infantry units. In cooperation
with TEXC14, a commercial contract was initiated to begin work on the Fort

'The acranym PRIME has different meanings. Initially, PRIME was an acronym
peculiar to Fort Hood for Phantm Run Instmented MILS ihaced. MII is
an acronym for Multiple Integrated Iaser Engagement System, a system that uses
laser beams to simulate weapon firing. In a Memorandum for Record (30 Jan
1989) of a meeting on PRIME called by the U.S. Army Training Support Center
(USATSC) and held at PM TRADE, USATSC reported that in a briefing of the Close
Combat Training Strategy to G2 Vouno, Chief of Staff, U.S. Army, on 2 Dec
1988, PRIME was renamsd to Precision Range Integrated Maneuver Exercise.
Motivating the redefinition of the acrcym was the requirement for both a
laser and live fire range system.

1



Hood PRIME. Headquarters (HQ) TRADOC designated TEXCCM as the test agency and
the Combined Arms Center (CAC), O:mbined Arms Training Activity (CATA) as the
initial proponent (May, 1988). The Fort Hood PRIME was accepted from the
contractor by PM TRADE (September, 1988). Shortly thereafter, CATA began
staffing a concept paper on the need for a training device. Because all of
the PRIME ccmponents were off-the-shelf items readily available to the Army,
III Corps began submitting a commercial training device requirement (CTER) to
PM TRADE.

The Ccmanding General (CG) TRADOC requested that a proponent be named
for PRIME and that three additional PRIME system be procured in calender year
(CY) 89. These systems were to be installed at range facilities available to
the U.S. Army Armor School (USAARW), U.S. Army Infantry School (USAIS), and
U.S. Army Europe (USAREUR) (November, 1988). The CG USAAM accepted the
proponency for PRIME and agreed to coordinate all development activities with
the USAIS.

The following acquisition strategy was agreed upon by III Corps, PM
TRADE, USAARS, USAIS, TEXOXM, and the Army wide Training Support Center
(ATSC) (January, 1989):

1. Using the Fort Hood PRIME CTIR and recnerded Engineering Change
Proposals (ECPs) and Block Modifications (BUK Mods) (See Appendix A), USAAMS
and USAIS will develop a worldwide CTMR for fielding at Fort Knox, Fort
Benning, and Major Training Area (MTA)/Cambat Maneuver Training Center (CMrC)
in USAREIJR in that order (dependent on site survey/frequency survey).

2. TEXOcm and PM TRADE will conduct a customer test at Fort Hood in the
Apr-May 1989 time frame. USAARMS and USAIS will provide input to the test
design. Test results will drive a Jun 89 contract decision for the three
additional locations. USAARMS and USAIS will advise TRADOC and PM TRADE of
their decision.

3. PM TRADE will contract for three additional PRIME sets (dependent on
customer test results/site surveys) for delivery starting in Dec 89. These
additional PRIME sets will include as many of the ECPs and BLK Mods as
possible. Availability of technology will determine if all requested capabil-
ities are included or will be later preplanned product improvement (P3I)
items.

4. USAARMS, USAIS and the CMIC will try out their PRIMEs to help develop
training strategies and identify additional requirements.

5. Once all the requested capabilities (defined as the objective system)
are procured, a Training Device Study (TWS) supported by a Force Development
Test and Experimentation (Flr&E) will be conducted and an in-process review
(IPR) held prior to additional worldwide fielding.

A Memorandum of Agreement (MDA) was signed between PM TRADE and TEXCUM
delineating responsibilities, procedures and funding for the conduct of the
PRIME customer test (March, 1989). TEXOOM agreed to conduct the custorer test
at Fort Hood during the 1 April-15 May 1989 time frame, and PM TRADE agreed to
coordinate issues with the USAA and USAIS and fund the test. Prior to 1
June 1989, TEXCXM would brief PM TRADE on the results of the test and submit a
Letter Report to PM TRADE in July 1989.

2



TEXOCM Custoer Test

The TEXCXM customer test (April, 1989) was considered an informal test
designed to investigate the capabilities of the Fort Hood PRIME. Although no
firm issues and criteria, measures of performance, or standards were specifi-
ed, the customer test addressed four issues: (a) does PRIME satisfy the
operation requirenents as stated in the CIi, (b) does PRIME support tactical
training for mechanized infantry and armor platoons, (c) what resources are
required for PRIME, and (d) is PRIME transportable.

As described in the TEXCXJ4 test plan, the customer test was to be
conducted in three phases: gunnery, test, and movement. The gunnery phase
(Phase I) was to be conducted on a non-interferenc basis 1-15 April 1989.
Player units (mechanized infantry platoon, tank platoons) who were currently
going through gunnery training would train on PRIME. Tank platoons would
train on PRIME for one day as a substitute for Table XI following Table VIII
and then cumplete Table XII.

The test phase (Phase II) was to be conducted 24 April-3 May 1989 with
TEXC04 controlling all aspects of the test. Mechanized infantry platoons in
M2/3 Bradley fighting vehicles were to be tested 24-27 April followed by tank
platoons during the period 30 April-3 May. The two day interval between tests
was to be used to remove the instruemntation installed on the Bradleys, check
instrumentation installed on Ml Abrams tanks, reset targets as needed, and set
the range control computer for tank platoon operation. As designed, player
units were to conduct four day runs and three night runs each day using PRIME.
Objective test data were to be collected on player unit actions, equipment
operation, and resource requirements. Subjective data were to be collected on
after-action reviews (AARs), user opinions, and test team cservations.

The movement phase (Phase III) was to be conducted on 4-5 May 1989. The
purpose of this phase was to determine if PRIME can be moved from one training
area to another and whether operations can be reestablished in a reasonable
period of time.

Description of PRIME

PRIME is a prototype training system being developed for procurement by
PM TRADE for mechanized infantry and armor crew and platoon tactical engage-
ment and gunnery training. As described in the III Corps working concept
paper (November, 1988), PRIME is considered a technical enhancement to the
capabilities provided by basic tank MILES, Laser Target Interface Device
(LTID), Instrumented MILES (I-MILES), aid Automatic Tank Target System (ATIS).

A PRIME prototype is currently installed on an existing 6.5 x 1.5 kilcme-
ter (kin) range at Fort Hood that uses existing ATS equipment, a modified
LTID, and a new range control compter. The system enhancements are designed
to provide event driven target activation based on (a) vehicle location, (b)
target shoot back capabilities dependent on vehicle actions or time, and (c)
target/vehicle event and data collection through a telemetry data link.

As shown in Figure 1, the PRIME System includes the following five
subsystems: Coand and Control, Thru-the-Sight Video (TSV), Targetry,
Monitoring, and After-Action Review (AAR). Each of these five subsystem is

3



described in the following paragraps. Capabilities for each subsystems are
defined in the III Corps concept paper (Noveiter, 1988).

PIM

CtmAN AMD COTRO~lL TV TAR13ETRY1 MC4IT(FING

Figure 1. The five subsystems of PRIME

Comunrx and control subsv

The PRIME amniand and Control subsystem, consists of three elenents:
Range Control Cmpiter (ROC), Vehicle, and Target; each with several sub-
elements. Briefly, the Command and Control subsystem integrates, controls,
monitors and allows the ROC operator to interface with the PRIME Vehicle
subsystem, PRIME Targetry subsystem, and the subelements of the PRIME Caumand
and Control subsystem before, during, and after an exercise. The PRIME
Cammad and Control subsystem elements and subelevnts are shown in Figure 2.

SPRIM COMN AND CONTROL SUBSYSTEM

-PRIME CCFUE -RUME CO NSOLE -PRIME LTID

-LORAN-C caUPUTER -LORAN-C RECEIVER -TRANSCEIVER
ASSEMBLY

-TARGEr TRANSCEIVER -TRASCEIVR
ASSEMBLY

-VEHICLE TRANSCEIVER

-DRAN-C CHAN RECEIVER

-MTA TRANSFER DMIE

-POWER SUPPLY

-ROC FACILIES

Figure 2. PRIME Cmmand and Control Subsystem
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Thru-sight video (TSV) subsystem

As part of a cooperativq agreement between user, material developer, and
tester, three different TSVs were used during the oastamer test. The basic
TSV used during Phase I of the test was the DBA product provided by TEX034.
The DBA system consists of a light beamspliter and a basic recording module.
The light beamspliter duplicates the optical transmission sighted through the
gunners sight system for presentation to a video camera. The basic recording
mdule records video data taken frum the video camera and audio taken frum the
vehicle cmunication system. The two other TSVs used during Phase II of the
customer test were provided by Texas Instrments and Atlantis.

Briefly, the TSV subsystem is designed to record in real time the
gunner's sight picture, tracking technique, trigger pull and crew duties.
When used in conjunction with other PRIME subsystems, TSV preserves a time-
marked picture with an audio recording of the engagement sequence that allows
analysis of the gunner engagement techniques and crew ccmmunications. With
synchrony between TSV and PRIME time records, unit trainees can more easily
review firing engagements and bring together information captured by TSV and
the PRIME printout.

Targetry subsystem

The Targetry subsystem consists of target lifters, thermal blankets,
generators, hostile fire simulators (Hoffman device), and target silhouettes
that are currently available in the Army target device inventory for tank
gunnery. The target assemblies are controlled by the PRIME Ccmmad and
Control subsystem through a Laser Target Interface Device (LTID) to the ATIS
mechanism. The PRIME ITID responds to the MILES codes fram the vehicle firing
system and activates the mechanism causing the target to fall. The RCC
operator can also manually command the target to fall through the LTID. A
target Transceiver Assembly connected to the PRIME LTID establishes a two way
radio frequency data communications telemetry network to and from the PRIME
cmnand and control computer. Briefly, the PRIME Ccmnd and Control subsys-
tem coordinates with the vehicle and target to provide enhanced engagement
simulation, target control, and casualty assessment.

Monitoring subsytem

The Monitoring subsystem consists of fixed camera locations and video
telemetry, and man-portable cameras with recorders. Fixed camera locations
for video telemetry, which require determination of exact focal lengths and
fields to tailor remote cameras to the range site, were not available for use
at the PRIME range at Fort Hood. Fixed camera locations are intended to
depict tactical use of terrain by the platoon fran the target perspective
during the exercise and for later use during the AAR. As a substitute for
fixed camera locations, two man-portable cameras and recorders were used.
Each soldier carried a hand-held video color camera with a satellite clock
receiver to synchronize the time record on the video tape, and a video
cassette recorder (VCR) housed in a fiberglass pack frame and pack. Briefly,
the man-portable cameras and recorders allow the camander to analyze platoons
in maneuver, observing the relationships among tanks and tanks to targets.

2Army wide procuremnt of a TSV is ongoing at PM TRADE for FY 92-93
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After-action review (AAR) subsyste

The after-action review (AAR) subsystem consists of video monitors to
play TSV and down range camera tapes, a manual remote control system, video
control, an AAR camera, and a AAR facility. The purpose of the AAR subsys-
tem, when used in conjunction with the other four subsystems, is to provide
effective and efficient feedback that can be used to instruct and remediate
identified gunnery and tactical training deficiencies.

PRIME System Oceration

Operation of the PRIME system is presented in the III Corps concept
paper (November, 1988). As described, the PRIME Cqmpter provides the
operator with the interface to control and monitor the ccmplete system. All
coands are entered at the console and are autumatically fed to the ap-
propriate interface. Before training begins, the ccmputer operator enters an
engagement scenario into the cucputer database. This includes locating
targets on the course for the exercise and entering the locations into the
database. If necessary, the ccuputer operator can assume manual control at
any time during the exercise.

During the exercise, data is telemetered over a radio network through a
range tower (located on the PRIME site) to and from the target assemblies and
vehicle systems. This radio network uses a polling technique that allows
vehicle position location updates at a variable rate. Vehicle position
location is determined using a ORAN-C computer. The IDRAN-C receiver picks
up the pulsed radio signals from the Great lakes and Gulf Coast IORAN chains.
These signals are used to establish position location by analyzing radio pulse
time differences between the ROC element LORAN-C chain receiver and the combat
vehicle element IDRAN-C receivers.

Correction factors for the vehicle position updates are provided by the
LORAN-C reference station which is located by survey and treated the same as
any other remote station in the radio network. All vehicle position locations
are provided to the IDRAN-C campter software as received and then simul-
taneously presented on the cumputer monitor for range operator information.
Vehicle position locations are displayed on the screen in eight digit Univer-
sal tansverse Mercator (UTI) coordinates and are continuously updated as the
vehicles move. The vehicle position locations are then used by the event
driven scenario to control presentation of targets based upon the vehicle
being in a drawn 50 meter grid or block Target Presentation Area (TPA). This
information is then archved by the system for later use in scoring and
analyzing the exercise.

The target assemblies are controlled by the PRIME system through a LTID
to the ATTS mechanism. The PRIME UTID responds to the MILES code from the
firing vehicle to cause the target to fall. The PRIME LTID captures all
events ccerning the target and telemeters that data to the RCC in the tower.
Target shoot back is controlled through the telemetry system. This command
can be given by the ccmputer operator or through pre-established "rules of
engagement" based upon time, or in response to firing by a vehicle.

Although the primary method of data transfer is over the various control
networks, the PRIME LTID and PRIME cxmpiter record and store all events in on-
board mmory. In the event of failure, the exercise can continue in most
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cases and use the Data Transfer Module to manually download event data to the
PRIME computer after the exercise. As such, scoring and analysis for training
evaluation can still be accomplished.

The TSV records video and audio in real time and presents a time tagged
picture of the engagement sequence for gunner engagement techniques analysis.
The TSV tapes, however, must be reviewed to determine individual, crew, and
platoon strengths and weaknesses and then presented during the AAR. With TSV
and PRIME being time synchronized, the time to find the firing engagements is
reduced by using the engagement times on the PRIME printouts. Witmer (1989)
provides a more detailed analysis of the measures of tactical gunnery perfor-
mance that the TSV is capable of providing for purposes of an AAR.

In summary, PRIME is purported to have the potential to support M1 and
M2/M3 MILES tactical and gunnery training for individual, crew, and unit
(platoon, company). Specifically, it can support training in the ajwas of
fire distribution, maneuver, arnand, control and communications (C , and
target detection and acquisition. When upgraded to include the Tank Weapon
Gunnery Simulator System/Precision Gunnery System (TWGSS/PGS) currently under
development by PM TRADE, PRIME should support precision gunnery training.

Additional information describing PRIME is contained in a paper presented
at the Research Symposium on Interactive Networked Simulation for Training
(Kincaid, Sedlak, & Ozkaptan, 1989) and in a videotape produced by TEXCOM and
PM TPADE (Kazmierski, 1988).

Tank Crew Proficiency Course (TCPC) Observations

Research personnel fram ARI and the Human Resources Research Organization
(HumRR) conducted on-site observations, during the period 24-27 February
1989, of two tank companies who were conducting Tank Crew Proficiency Course
(TCPC) exercises at the Fort Hood PRIME site. They also interviewed personnel
assigned to the PRIME site and other agencies located at Fort Hood who were
involved with PRIME.

Observations made during the on-site visit and their implications have
been reported to PM TRADE. The major observations and their implications are
summarized below:

1. CcmTnders who conducted TCPC exercises at the PRIME site did not
know: (a) the tasks that can be adequately performed using PRIME, (b) the
events that initiate task performance, and (c) how to assess or measure the
adequacy of the performance.

2. Cuainders who received PRIME camputer printout data provided for
after-action review (AAR) did not urderstand it or how to properly use it
during the AAR.

3. Given the presence of target lifters and panels that lie on the
ground and must be avoided when using PRIME, the platoon leader is not free to
maneuver his platoon as he wishes. Since more targets are planned, the con-
straints upon the platoon leader will increase.
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4. Although simulation training avoids the high cost associated with
live fire, additional savings may be limited using PRIME due to the need for
range control personnel, coamter operators, maintenance personnel, and others
camexesurate with live fire ranges.

5. PRIME appeared to be well suited for tactical training, particularly
for training command and control.

Present Research

The present research recognizes the major cbservations and inplications
resulting frum the previous work aoccmplished for PM TRAE regarding PRIME.
The primary purpose of this research was to help PM TRAE establish the
validity of PRIME's application for Army wide use. This was accumplished by
observing tank units using PRIME prior to Tank Cumbat Table XII qualification
and interviewing campany ocmmanders to obtain their perceptions of PRIME for
tank platoon training.

Method

Participants

Twenty-nine tank platoons frum the U.S. Army III Corps, Fort Hood, Texas
participated in the custaer test of PRIME conducted by TEXCaM. Twenty-one
platoons fram eight cumpanies participated during their division's tank
gunnery cycle, and eight platoons from three ccmpanies participated during the
tactical maneuver phase of their unit's gunnery training program. Eight of
the 11 tank cimpany commanders fran these participating itiits were inter-
viewed. Seven of the commanders interviewed trained their units at PRIME
prior to live firing Ml Tank Combat Table XII for qualification. The remain-
ing commander supported the other units' PRIM training and trained his
platoons during the tactical maneuver phase of the TEXC4 test. Personnel
characteristics of the participating units are described in the TEXCM final
report (Hayes, in preparation).

Procedure

Interviews were conducted individually with eight tank ccmpany com-
manders. Seven of these interviews were held shortly after each unit om-
pleted Tank Cmbat Table XII. The remaining interview was held folluwing the
unit's training on PRIME. These interviews were semi-structured. That is,
cuamirs were asked three specific questions but were allowed to freely
respond to other issues or concerns that related directly or indirectly to
each of the three questions. Before conducting the interviews, ccmmnaders
were told that the interview would take approximately 30 minutes and then
asked if the interview could be audio-recorded for later analysis.

In conducting the interview, ccnmmax~ers. were informed as to the purpose
of the interview and then asked to address three major questions. They were
told that the purpose of the interview was to provide PM TRAE with informa-
tion about the current and potential uses of PRIME in training tank platoon
gunnery and tactics, system needs and enhancements, and PRIME's integration in
the overall training strategy for tank ccmpanies. The three specific ques-
tions that were asked were: (a) which tasks fran the Mission Essential Task
List (METL) can be trained using PRIME, (b) what changes or n are
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needed (given its present capabilities) to improve PRIME, and (c) where can
PRIME be used (given its potential capabilities) in the unit's overall
training strategy.

During the conduct of the cxmarder interviews, the authors recognized a
problem in identifying a single list for the platoon MEML. The carnders
were consistent in the identification of their battalion and company METms,
but inconsistent in their platoon METIS. Most of the ccmmanders talked from
prepared lists of battalion and company METIs. Some commanders took the
caqpany METL and discussed the ability of the platoon to do their portions.
Others broke the company METL down to platoon and crew tasks for each mission
or talked about platoon operations that could be performed within the com-
pany's METL. Additionally, commanders were not very consistent in the
terminology they used to describe their platoon METL. This problem, as well
as the fact that current doctrine does not have a place for the development of
a platoon METL, is described in the following discussion of company missions,
platoon battle tasks, and platoon operations.

Content Analysis

After closely examining the current literature on company missions,
platoon battle tasks, and platoon operations, the authors decided to use the
list of platoon operations (ARlEP-17-237-10-MIP, 1988) to categorize the
ccmmanders' responses into whether or not the operations could be trained on
PRIME. Since no formal data collection instrument was used during the cm-
mander interviews, a separate data tabulation form was prepared to summarize
the commanders' comments. This data form listed the nine operations that
correspond to the battle tasks of a tank platoon and the following three
training categories: (a) can be trained on the range using PRIME, (b) can be
trained in conjunction with other operations being performed on the PRIME
site, and (c) cannot be trained on the range or in conjunction with other
operations being performed on the PRIME site. A copy of this data form is
presented in Appendix B.

The authors listened to each of the audio tapes together and then
independently wrote down what they considered responses to each of the three
questions and major issues or concerns related to PRIME. During this process
the authors replayed or stopped the tapes as often as necessary to record the
data. After all the tapes were reviewed, the authors compared their in-
dividual lists and collectively summarized the data. All disagrents or
identification of major issues not listed by one of the authors were resolved
by replaying the tapes, discussing the camander's cmments, and arriving at a
nutually acceptable decision.

Results and Discussion

The results of the tank ompany cxmmander interviews regarding PRIME are
presented below by each of the three questions addressed during the inter-
views.

METL Tasks That Can Be Trained Usin PRME

All Active Cumponent (AC) and Reserve Component (RC) Modification Table
of Organization and Equipment (HIDE) and Table of Distribution and Allowances
(TUA) organizations, from corps to copany level, prepare METLs (FM 25-100,
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1988). For the purpose of this report, the company ME=L is described with
primary eaphasis focused on the platoon battle tasks that support the company
MTL. The subordinate collective tasks for those battle tasks will be
addressed in a subsequent report (Kraemer & Koger, in preparation).

Qmtanv missions

The tank and medanized infantry company has seven critical wartime
missions that will not change (ARTEP 71-1-MIP, 1988). These wartime missions
are: (a) mo vment to contact, (b) attack, (c) raid, (d) ambush, (e) recon-
naissanoe and security, (f) defend, and (g) retrograde.

The ccmpany's DEL is based on the missions assigned to the company team
by its battalion task force and developed by the company commander based on
contingency missions assigned the company team. Thus, the MET may change
from company to company based on missions assigned.

The ccmpany my develop additional tasks critical to its specific wartime
missions that may not be included in the seven missions listed above (ARrEP
17-237-10-MrP, 1988). The collective tasks the coupany will focus on for
training are then selected by the commander to support its ability to perform
tasks in its METL. A representative copy of a company METL developed by one
of the units that used PRIME is shown in Appendix C.

Platoon battle tasks

The Mission Training Plan for the Tank and Mechanized Battalion Task
Force (AREP 71-2-MIP, 1988) defines a mission as "a primary task assigned to
a unit" (p.2-1). The manual goes on to state that since missions are not
standardized they are listed under the general category of type of "opera-
tion." Furthermore, each mission is related to a primary task and purpose,
with ntmexam supporting tasks that must be accomplished in order to execute a
mission. Thus, the MrPs have been organized to shcw the supporting critical
tasks for each critical mission.

The Armor School has developed nine Situational Training Exercises (SMXs)
that support the platoon critical wartime missions. These nine STXs are
listed in the Mission Training Plan (MIP) for the Tank Platoon (ARPEP 17-237-
IO-MTP, 1988). These STXs are also referred to as operations and correspond
to the battle tasks of a platoon.

A battle task is a commai d group, staff, or subordinate organization
mission essential task that is so critical that its accomplishment will
determine the success of the next higher organization's mission essential
task. Battle tasks are selected for each mission essential task in the MEIL.
Thus, for each task in the ompany METL there will be battle tasks that a
platoon must perform in order for the campany to acomplish that task.

Based on commander comments in the interviews, the nine platoon tactical
operations were placed in one of three categories: (a) can be trained on the
range using PRIME, (b) can be trained in conjunction with other operations
being performed on the PRIME site, and (c) cannot be trained on the range or
in conjunction with other operations being performed on the PRIME site. The
cosensus among the campany commanders' judgments of each operation is shown
in Table 1.
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Table 1

Tank ompany Commader Judgments of Training Platoon Tactical Operations Using
PRIME

Trained Using PRIME
Platoon Tactical Operations Can Conjunction Cannot

onduct a tactical road march X
Conduct a deliberate/hasty defense X
Conduct a passage of lines, rearward X
Conduct a passage of lines, forward X
Conduct a ivement to contact X
Conduct a hasty attack X
Occupy an assembly area X
Conduct a deliberate attack X
Conduct resupply X

As shown in the first column (see Table 1), the comman ers indicated that
four operations requiring maneuver and use of the weapons systems "can" be
performed on the range portion of the PRIME site. However, they felt that
scenarios and training packages needed to be developed and made available to
them to adequately train these four operations. They also felt that changes
to the PRIME targetry subsystem would have to be made in order to train the
defensive operations. First of all, the current targetry is geared for
offensive operations. Targets are presented when vehicles enter a target
activation area. Secondly, there are not enough targets and they are not
currently presented in an array to represent attacking forces likely to faced
by a tank platoon.

As shown in the second colun (see Table 1), the ccmmanders indicated
that four other operations can be trained in "conjunction" with PRIME. These
operations can be trained on the PRIME site or on the way to the site, but do
not have to be trained using the PRIME system. For example, the ommnders
indicated that a training package and scenario could be developed that made
them conduct a passage of lines either before conducting a battle run or after
completing a battle run as they moved off the range portion of the PRIME site.
They also indicated that the platoon could be trained to occupy an assembly
area when they oved onto the PRIME site. For the operation, conduct a road-
march, several of the commarders felt that if a road course was laid out using
the PRIME system, they could train this operation.

As shown in the last column (see Table 1), the commanders indicated that
they "cannot" train the resupply operation using PRIME. They did indicate
that some of the collective tasks involved in the resupply operation could be
done in conjunction with the use of the site (e.g., refueling). However, they
felt that the conditions under which these tasks could be performed in
training using PRIME would be quite different from the way they would be per-
formed in combat. Additionally, they felt that the number of collective tasks
capable of being performed at the PRIME site would not be sufficient to
adequately train the operation.
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In summary, this initial attempt to identify the METL tasks that can be
trained using PRIME is only a cursory examination of what platoon battle tasks
may be trained. It does not indicate to what degree the operations can be
performed using PRIME nor does it identify what platoon and crew collective
tasks and individual tasks can be trained or to what degree they can be
performed using PRIME.

A framework for conducting a more detailed analysis has already been de-
velcped (Drucker, Caqrshure, and Campbell, 1988). In their report, "An
analysis of tank platoon operations and simulation on SIMNEr," each behavioral
ccuponent of a tank platoon operation was analyzed to determine: (a) whether
or not the components could be performed on SINNET, (b) whether all ccmponents
of the element could be performed, (c) whether the stimuli and responses are
the same in SIMNET as they are on the actual vehicle, (d) whether or not
positive transfer would be expected between performanc on the SIMNET and
performance on the actual vehicle, and (e) whether or not performance of the
element in SINNEr can be observed. This type of analysis could be performed
for PRIME and verified by personnel who have actually used the instrumented
equipment.

gianges or Enhancements Needed to Imrove PRIME

The cmpany crmmanders' responses are summarized and categorized below by
each of the PRIME subsystems and nonsystem needs.

Command and control subsystem

Shoot-back capability. Ccmanders reported that they liked the shoot-
back capability provided by PRIME, but indicated that the system needed to be
"fixed." If a vehicle was killed there was "no argument that something wasn't
done right." The light flashed on the tank and the ccmputer printout shwed
that the vehicle was killed. However, the ccmmaiders expressed concerns about
how and why the vehicles were killed. Cmments were made that the tank conm-
manders did not really understand the shoot-back capability and that they were
not confident it worked correctly.

Many of the ccmanders also were concerned that their platoons were (a)
not getting credit for good maneuver and use of terrain, and (b) not being
penalized for poor maneuver and use of terrain. There were too many instances
of tanks being killed when they were in a good hide or covered positions.

With respect to this issue, most of the ccmnanders interviewed used PRIME
before the first version of what is called the "jagged edge" was introduced
into the system. Prior to the "jagged edge," all target presentations were
based upon entry of a vehicle into a Target Presentation Area represented by a
circle centered around the target with a definable radius. The "jagged edge"
capability introduced before thase II enabled the TPA to be defined by
erage areas. In discussions with PRIME range personnel, the areas are
defined by 50 meter by 50 meter blocks and each block coded as either "kill"
or "no kill" for each target. Although this allowed for better TPAs than
before, it still did not meet the desires of the few commanders who used it.
These comanders stated that the TPAs should be more precisely defined,
especially for defensive engagements.
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Event driven taret presentation. Commaders indicated that they liked
the capability of PRIME to present targets based upon events. They reported
that the automatic target presentation allowed them to concentrate more on
what the platoon was doing rather than having to remember to tell the tower to
present targets and then wait for the target operator to lift them. However,
the commanders were unsure of how the event driven target presentation worked.
In other words, what caused the targets to be presented? How were the TPAs
laid out? If a target was presented based upon one vehicle entering the TPA
and was then killed, would the target be represented if another vehicle
entered the area? Based on their experiences using PRIME, the targets would
came up, go down, and then came up again in ways that sametimes seemed
inappropriate.

To gain confidence in the system, the ccmmiaders expressed the need to
know exactly how the system worked. They also ccimeted that the engagement
scenarios must be proofed to insure they work properly before being used for
training. In other words, when targets are presented at PRIME they must be
visible to tanks within the platoon. If the scenarios are not physically
verified by someone in a tank, there may be targets presented that will not be
visible to any tank in the platoon.

The ccamnnders expressed additional problems with the defensive engage-
ment scenarios. When a tank moved into the vicinity of its defensive position
it often triggered the activation of targets. This did not allow the platoon
leader to go through many of his necessary leader tasks. Company comarders
who used PRIME at the end of Phase I indicated that these problems were at
least partially solved when the RCC operator began to break down the larger
defensive scenarios into several smaller scenarios. This allowed the platoon
to occupy its defensive position and the platoon leader to accomplish his
leader tasks before the scenario was started. Additionally, a modification is
being made to allow a delay of target up, when a vehicle is occupying a
defensive position, of up to 999 seconds (16.65 minutes) from the time the
vehicle enters the TPA.

Vehicle identification code. Conmmders comnted that vehicles were
shooting at targets, but the shots were not showing up on the omputer
printouts. They reported that after some platoon battle runs one or more
vehicles were showing up on the computer printouts as not having fired a shot.
Consequently, omimanders started telling their tank commanders (TCs) to shoot.
After the TCs protested that they were shooting, the commnders and TCs began
reviewing the TSV tapes. The TSV tapes showed that the crews were engaging
the targets. As a result of instances like this, commanders stated that their
overall confidence in the computer printouts droped.

After a special boresight panel was installed between Phase I and Phase
II of the test, test personnel discovered that the vehicle code was not being
transmitted by all vehicles. LORAL personnel tracked this problem to the
PRIME LTID and corrected the problem. As mentioned earlier, the PRIME LTID
responds to the MIEtS codes from the vehicle firing system and is used to
cause the target to fall. Trials conducted by LORAL and TEX00K personnel
after Phase III of the customer test (5 May 89) have verified the correction.

Caimuter Printout. The consensus among the commanders was that the
computer printouts had to be fixed! They reported that they felt completely
overwhelmed by the data provided to them. There was simply too much data
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being provided, and what was being provided was not in a usable format. As
one cmmander put it, "the printouts are inccuprehensible." Jhat the om-
manders said they wanted was a summary sheet that showed: (a) when and which
vehicles shot, (b) the targets they shot at and the results, (c) when and
which targets shot back, and (d) the vehicles it shot at and the results.

The cammanders also stated that the computer printouts contained incn-
sistencies. One printout showed one tank killing a target while another
showed a different tank killed the target. Operators pointed cut that on one
printout the firing vehicle is obtained by querying the target subsystem. On
another printout the vehicle subsystem is queried to obtain the firing
vehicle. On the first printout, if the required information is not obtained
from the target subsystem, the computer is told to assume that the first
vehicle entering the TPA was the firing tank. As a result, if the first
vehicle was not the firing vehicle, the two printouts showed different firing
tanks. Resolution of the vehicle identification code problem should eliminate
this problem.

Caomanders also wanted the RCC to take the data available and use that
data to provide them with succinct summaries of each engagement. They
indicated that not all the information they needed was being collected. That
is, some of the information had to be derived from other data collected. For
example, elapsed engagement time would be derived from the time the target was
presented and the time the vehicle fired.

In summary, the campany commaders were enthused about the potential of
being provided with objective data concerning the gunnery and tactical
performance of their platoons. However, they wanted the computer printout
data analyzed and put into a very coapact, easy to use, and standardized
format for their use during the AAR. Comma ders also suggested that personnel
fram the TRADOC commnity review the requirements and develop standardized
computer printout formats. A sample of what two commanders wanted on the
ccmputer printouts is presented in Appendix D.

Currently, the ARI Orlando Field Unit (Witmer, 1989) is working on
campter printout formats. The ARI after-action review formats are shown in
Appendix E.

Thru-sicht video (TSV) subsystem

The ccmanders reported that they liked the TSV subsystem because it
provided them with a record of both good and bad performance. As one oom-
mander stated, "'TSV is the only way a comrander can tell what a gunner is
doing inside a tank and how the crew is interacting before, during and after
an engagement." Commanders camented that during AARs the tank crews can
observe their performance and that of other crews. With assistance, they can
then relate their performance to platoon performance. Commanders also stated
that they oculd use the TSV tapes as examples of how to do things correctly.

The most negative czment reported by the ommanders about the TSV
subsystem was that it took too much time to install. The consensus was that
the time needed to install the TSV would require: (a) at least one day per
company for installation and another day for removal, (b) hot-bedding of
vehicles, or (c) permanent tanks being assigned to PRIME. Commanders
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indicated that they would be willing to devote the two days for installation
and removal provided sufficient time was allowed for using PRIME.

One CmClander commented that his company experienced an inordinate number
of thermal sight failures during PRIME. In his opinion, the TSV or sane other
vehicle camponent may have been partially responsible.

Targetry subsystem

Commanders directed their comments in this area toward the targets and
not the PRIME target element components, other than those already covered
under the PRIME Commarnd and Control subsystem.

Most ccmianders commented on the thermal characteristics of the target.
Same reported that the low thermal difference was good because it was more
challenging than the targets they would see on Table XII. Others reported
that the low thermal difference presented too hard a task for their crews.

All of the camaders reported that one of the major problems faced by a
platoon is target detection. They stated that their platoons did not acquire
all the targets on PRIME or on Table XII. One commander made the point that
one of his platoon was presented with 22 targets on Table XII, fired 28
rounds, hit 11 targets, but put a total of 23 holes in those 11 targets.
According to the commander, the problem was not in hitting the targets they
shot at, but finding all the targets. Like other ccmaznders, he comented
that the crews need additional training in target detection.

The commanders indicated that the ability to vary the thermal difference
based upon the crew's ability may be helpful in training target detection.
However, PRIME range personnel stated that with the 12 volt battery the
current system uses, it is only capable of generating the power to heat the
thermal panels to 2 degrees above ambient. To heat the panels more may
require additional power capability or a power hook-up for the target.

Monitoring subsystem

The commanders reported that they liked the enemy perspective of how the
platoon was maneuvering as provided by the downrange caneras. During the
custamer test there were two manpacked cameras located down range. Camera
operators were enlisted personnel provided by the support unit who were
trained and given instructions on what to record by range personnel. One
camera was positioned on the hill just to the south of the defile. The other
was located in the woods on the hill near battle position (BP) 2 or in the
open area between the hill and the bridge site. The first camera covered the
movement from the line of departure (ID) to the movement through the defile.
The second camera picked up the movement through the defile and recorded the
movement to BP 2.

The ocmmanders ccximeted that they wanted another down range camera to
provide coverage of the platoon movement fran BP 2 to BP 3. They also
indicated experiencing problems with the quality of the recordings (e.g., too
much scanning, zocming in and out, camera steadiness) and suggested the use of
portable tripods and more operator training to eliminate the problem.
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After-action review (AAR) subsystem

All of the comrnrders stated that they were impressed 1y the equipment
and data provided to them for use during conduct of the AAR. They reported
that the data collected by PRIME allowed them to examine and dissect each
operation as well as some of the collective and individual tasks performed
during the operation. However, they indicated that they were completely
overwhelmed by the volume of data that had to be digested to give the AAR.
This became particularly evident during Phase II of the custamer test. For
their first battle runs, commaiders were using jeep top AARs rather than the
syt reports. On their second runs they went to the AAR facility, but paid
little attention to the computer printouts. ommanders based their AARs on
what they saw by following the platoon down range during the battle runs.
They then used the TSV tapes to discuss the engagement and point out in-
dividual, crew and platoon performance strengths and weaknesses.

The commanders reported that they needed more instruction and assistance
in using the AAR subsystem than what was provided by the support unit (see
Appeidix F, G). They indicated that they were not made fully aware of the
capabilities of the subsystem or the data provided for use during the AAR.
What the commarders said they wanted was more training on the subsystem and a
knowledgeable person to assist them in preparing for the AAR. That person
could help them analyze the data and point out any additional information that
would be useful in training the platoons. The ccmmnders stated, however,
that they wanted to personally conduct the AAR.

Caimaders also reported some difficulty in synchronizing the TSV tapes.
Since each VCR had to be individually placed on a selected frame, they had to
tell the crews to start the VCRs. However, this problem was not expressed by
ccLmanders when all the VCRs were repositioned near the front of the room and
started simultaneously by a remote control device.

Ccmaders suggested that a range diagram showing vehicle and target
locations and trigger points be developed and positioned at the front of the
AAR facility. They wanted to use this diagram during the AAR to help cover
the events that occurred ir the scenario. They indicated that this diagram
would be used to show each tank's sector of responsibility, the platoon's
coverage of the assigned sector, individual crew scanning requirements, and
the firing engagements. During Phase II, cammaiders used such a range diagram
with overlays that was positioned at the front of the room.

Cammanders also suggested improvements on the physical layout of the AAR
facility. In its current configuration, the TSV monitors are positioned on
separate tables and not visible to all the crews. Coumanders suggested
nonting the monitors at eye level and next to each other at the front of the
roam so that the battle run could be viewed from a platoon perspective. This
was not tried out during the custcmer's test.

Nonsystem needs

Training for ccmmanders. The comnders reported that they did not fully
understand how to use PRIME when they arrived at the range. They stated that
they received a general briefing on PRIME several months before, but what they
wanted was specific training on how to use it for platoon training. This
training they thought should be in enough detail so that they could fully
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urderstand the pieces of data provided at the end of a battle run, and how to
integrate these pieces of data into an effective AAR.

Training packaQges for units. The commandaers reported that training on
PRIME should be directed at accomplishing the specific training needs of the
unit. They indicated that the PRIME site should have readily available
training modules so that a using unit can put together a training package
tailored to meet its particular training needs. These training modules should
be scenario based and integrated with collective and individual training
objectives that include tasks, conditions, and standards. They also indicated
that they wanted to have the training package ahead of time to prepare their
platoons for training at the PRIME site.

Battle run scenarios. The commanders suggested that platoon battle run
scenarios be prepared for the training packages. They indicated that these
scenarios should be based on platoon battle tasks and tailored by the unit's
METL. Also, the scenarios developed should be entered into the range computer
and proofed on the PRIME site before they are used by the units for training.

Hot-bedding tanks for PRIME. As one ccmany ccmmarder stated, "The tanks
let me down. Not the PRIME system." His second platoon was down to two
operational tanks by the time it reached the line of departure. Because of
the time required to change vehicle systems from nonoperational to operational
tanks, he was able to complete only one day run.

Part of the problem was due to the number of PRIME vehicle elements
available for the test. During the user test there were only four PRIME
vehicle subsystem available for each type vehicle (Ml and M2/M3). Since
vehicle subsystems are not interchaneable between type of vehicles (e.g., Ml
to M2 or M2 to M1), whenever a vehicle went down because of a maintenance
problem, the PRIME vehicle subsystem components had to be taken off that
vehicle and installed on an operational vehicle. This process took ap-
proximately 30 to 90 minutes depending on personnel, whether the components
had previously been installed on the vehicle, and if the mounting attachments
were still installed. With additional vehicle subsystem components scheduled
for the Fort Hood PRIME, range downtime problems created by vehicle main-
tenance should be reduced.

Use of PRIME in Overall Training Strateg

The ccnpany commnders identified three major uses of PRIME in the
development of an overall training strategy. Each of these uses are described
below.

Diagnostic tool

Commnarders indicated that PRIME could be used early in the gunnery cycle
as a diagnostic tool to identify both platoon and individual tank crewmenber
training strengths and weaknesses. What they envisioned was taking their unit
to the PRIME site and conducting platoon battle run scenarios that allowed
them to determine how well their personnel could perform both their platoon
operations and supporting collective and individual tasks. Based on the
feedback provided by PRIME, they could then develop training activities
designed specifically to remediate identified known performance deficiencies.
For example, if the PRIME data identified certain tanks not engaging targets
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because of target detection problems they could schedule such additional
training for those tank crews. Likewise, if they found that certain tank
platoon leaders were not providing proper sectors of fire for the tanks during
the battle runs, they could schedule additional training for them. This
ability to schedule training designed to meet identified training needs was
considered extremely important to the ccmwxrers. As one commander reported,
"I went to PRIME, looked and listened, and found out there were things we were
not doing and needed to fi... . It showed me things that I couldn't have found
out any other way no matter what I could have done."

Gunnery and tactical traininM

The commarders indicated that PRIME could serve both gunnery and tactical
training at the platoon and possibly ccmpany/team levels. In terms of tank
gunnery, they reported that PRIME, with or without TWGSS/PGS, could be used
prior to Table VII to prepare them for Table VIII qualification. Specifical-
ly, they felt that the TSV tapes provided in conjunction with PRIME could be
used to determine whether the gunners were properly scanning for targets,
tracking acquired targets, laying the reticle onto the target's center of
visible mass, and responding correctly to tank commander fire commnds.
Similarly, they could determine whether tank commanders were identifying
targets, issuing proper fire commands, and correctly handing-off targets to
their gunners for engagement.

In terms of platoon tactical training, the ccmmarders indicated that
PRIME could be used prior to Table XII qualification. They reported that even
though they were not able to train their tank platoons on more than one or two
battle runs at the PRIME site, many of the platoons demonstrated tactical
deficiencies that they were unaware of before training using PRIME. For
example, one commander stated that all of his tanks were "killer" tanks based
on Table VIII performance. Based on performance printouts provided at PRIME,
however, he found out that only two of his tanks were really his "killer4
tanks. As a result, he repositioned those two tanks within the platoon for
Table XII qualification. Another commder reported that his platoon
leaders thought they were capable of commianding and controlling their tank
platoons during a battle run. However, by simply listening to the audio
portion of the TSV tapes, they quickly learned that they were not qualified
and had to quit "fighting their tank" if the platoon was to successfully
accomplish its objective.

The commanders also reported that by using PRIME they discovered that
their platoon leaders were not issuing proper platoon fire commnds, not
providing spot reports when engaged or complete situation reports following an
engagement, not cocandng or controlling their tanks during maneuver fran one
battle position to another, not assigning sectors of fire during the battle
run, and generally failing to control radio communications. As one commander
stated, "the command and control problems we had at PRIME were the same
problems we had on Table XII." Even though they were able to correct some of
the tactical deficiencies identified based on their performance at PRIME, the
ccmmnders indicated that their tank platoons were not ready for Table XII
qualification. What they said they needed was more training time using PRIME.
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Performance evaluation

Most of the couvanders reported that PRIME could be used late in the
gunnery cycle for evaluating tank platoons and tank crews as part of an
overall training strategy. Several comanders suggested establishing perfor-
mance "gates" using PRIME for advancing units to live fire qualification
tables. As one comnder reported, "Maybe we were doing it wrong. Maybe the
idea should have been that a platoon goes out and proves itself on Phantom Run
and then they get the bullets to go out and do a Table XII."

Sumary and Conclusions

Eight tank cumpany cammanders were interviewed to determine which tasks
fram the units METL could be trained using PRIME, what changes or enhancements
are needed to improve PRIME, and where PRIME could fit into the units overall
training strategy. The ccmmnders reported that except for resupply, all of
the other eight platoon tactical operations can be trained using PRIME
directly or in conjunction with PRIME. In terms of changes or enhancements
needed to improve PRIME, the comanders reported that they needed: (a) a
reliable, functional system; (b) training on the system; (c) unit training
packages; (d) prepared, proofed scenarios; (e) summarized feedback; (f)
assistance in preparing AARs; and (g) the time and mileage to train. In terms
of where PRIME could be fit into the units overall training strategy, the
ccmonders indicated that PRIME could be used: (a) as a diagnostic tool to
identify individual, crew, and platoon gunnery and tactical deficiencies; (b)
for training both tank gunnery and platoon tactics; and (c) as a "gate" test
prior to live fire qualification.

In conclusion, the company ccmmanders considered PRIME to have great
potential for diagnostic testing, training, and evaluating tank platoon
gunnery and tactics. Commanders were certain, however, that same things had
to be changed before PRIME could meet this potential. The main function that
had to be changed was on the system's reliability and the data provided to the
ccmanader for conducting the AAR.
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APPENDIX A: PRIME ENGINEERING COIGE PROPOSALS/BLOCK MODIFICATICNS

PRIM awn G c E PROPOSALS

(nSTML 17-18 AP 89)

la. Physical Verification of target function (i.e., target physically up or
target physically down).

lb. User praog.rable time delay for Hoffman fire upon target presentatio
(target up).

1c. Elimination of 6 volt battery in modified L1TID (i.e., provide power to
LTID directly fr ATS).

2a. M2/M3 25m firing requires at least three (3) hits on the target before
the start of the probability of kill rutine.

2b. Addition of eight (8) threat vehicles (i.e. BlR-60, BP-70, EL1A,
PM-2, EP-2, ZSU-23/4, RPG Team and Infantry Squad).

PRIME BK MODIFICATICN I

OPERATINAL UAD
(INSTALL 17-18 APR 89)

1. SUPPORT RTXUIR IS FOR CUSICM TEST. Provide on site instal-
latiorVdeinstallation assistance and PRIME cumponent troubleshooting and fault
c1on identification. Support is required for a two month period as
follows:

a. Two 3 day periods of 10 hrs per day by 2 personnel.

b. One 14 day period of 18 hrs per day by 2 personnel.

c. One 10 day period of 18 hrs per day by 2 personnel.

2. "EWABLE" TA1RET 77NIATION AREAS., Ability to delimit a jagged-edge
target presentation area around each target to include intervisibility dead-
space and special target presentation requirents (target presentation after
vehicular passes target, e.g., required for rear eragnment). An interim
solution will be done first which will be part of the final solution. The
cost of the interim solution will be a part of the total cost of the final
solution, i.e., cost of interim plus work for final solution equals one price
for both. Modification of software for ccmputer sub-system will be required.
NO=E: Interim Solution see Item 9.

3. MJNUA/C SYM O{EC1CJ STATION FOR PRIME AND MlUlS. Modifica-
tion of existing MRAD to confirm MILES laser boresighting and correction
direction required. confirmation of PRUME coding. Paommneyxed incorporation
into 150 meter boresighting panel for Bradleys and Mls (i.e., mounts to back
of panel and replaces ballistic crosshair). Battery operated with visual
signal (strobe or other means) to indicate accurate boresight.
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4. LTID BELT MODIFICATION TO ALZM PLACING LTID SENSORS ON REAR OF T-72
TARGEr FOR REAR EGAGEMJT. Increase spacing between sensors 4-6, add 1 or
more sensors to belt to allow for greater vulnerability for rear engagnts.

PRIME BLOCKM ODIFICATION II

OPERATIONAL UPADES
(DMAL IN JUL AND NOV 89) (Two stage delivery)

1. BUILT IN TEST TO VERIFY POWER ON/LOW VOLTAGE OF ALL QO. LEEs or
other method to visually indicate that power is on and if batteries should be
replaced because of low voltage.

2. EIMINATE LQ TRIANSCIVR BATERY PACK. Eliminate separate battery
requirement for LORAN transceiver.

3. GRAPHIC DISPLAY OF COURSE. ENAGHEIS. TERRAIN AND VEHICLE MOVEKENT NEAR
REAL TIME TO ND E T ET FUNCTION F0Fl14ATON AND VEHICLE SIMAUS. Partial
or cmuplete grapics display of course, vehicle position and targetry func-
tion. Ability to archive and replay after cumpletion of run. Lines drawn
between paired firing vehicle and target. Ability to stop action and restart.
Vehicles identified by bumper number, targets by type and number (16T72).
This ill be a modification to the computer sub-system.

4. "IEFAWBLE" TARET EON AREAS. Ability to delimit a jagged-edge
target presentation area around each target to include intervisibility
deadspace and special target presentation requirements (target presentation
after vehicular passes target e.g., required for rear engagement). NOTE:
Final solution.

5. CAPABILMIY OF PRIME MJIPPED VEHICLE To FUNCTION AS LVE TARGET IN
TAR1ERY ARRAY. Ability of PRIME equipped vehicle to function as live target
to give crews defensive experience against moving vehicles, to allow mving
target engagements, and vehicle-towehicle interaction without target vehicle
activating PRIME equipped targets.

6. ABILITY FOR TARGETS To REMAIN UP AFTER BEIG HIT AND AFTER BEING KILLED.
TAHMM STLL REMCRD HIS FOR MT CARLO RITINE BYT REMAIN UP UNTIL SCENARIO
CUAM TA14MM DOMN. Real "targets" do not sink into the ground after being
hit/killed. Targets that go down after hit/kill uncomplicate the platoon
leader's fire direction ccmands and platoon fire distribution requirements.
As targets go down, remaining fire is directed towards remaining targets.

7. IMPVE PRIME A TENNA [URABILTTY AND ADD SAFETY END T LOR AN TENA.
Shield or protect PRIME vehicular antenna base to prevent antenna shearing
from tree or object strikes. Add eye protector end to LORAN stainless steel
antenna end. (Possible magnetic base)?

8. EXECUIVE "STOP" FUNCTION AND "MANUAL" CONTRL OF TARGE7RY FOR TABLE VIII
AND XII (4 VEHICLES) ENGAGEME T REQXIREMUS. Targetry control software
capable of being stopped and started by executive command with engagnt
results archived for AAR printout. Ability to ccmmand presentation of targets
when vehicle/s is/are at a certain location/s to meet fixed location
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requirements of table VIII and XII engagements. Run as separate program on
PRIME called Crew Proficiency Course (CPC).

9. ABILITY TO "FREEZE" A RUN AND RES!AR. Capability to "freeze" a run in
progress to allow for safety stops, critiques, troubleshooting, etc., and to
restart the run from the point where it was "frozen." Engagement results
before and after "freeze" archived for AAR printout.

10. RANGE READINGS ARCrIVED. Modify software to allow replay of scenarios and
saving of essential data for AAR printout. Specifically range from firing
vehicle to targets.

11. HIT, KILL AND NEAR MISS SELECTION CAPABILITY FOR SHOUBCK. Ability to
command, in scenario set up, the degree of shootback accuracy desired (probab-
ilistic near miss, hit, or kill) to allow spectrum of return engagement
difficulty. Pk will be range dependent by type of target.

12. ABILITY TO DEPLETE TARGEIS FOR DEFENSIVE SCENARIOS. When targets are
arrayed in threat arrays (two or more "bands") and presented most distant band
up first, then closer bands, to simulate movement toards friendly defensive
positions. The ability to delete targets in successive bands that have been
killed in previous engagements.

13. MENU HELP SCREENS. During scenario set up and operational commands (AAR
report generation) the ability to have help screens that describe instructions
that my be used. Includes menu screens for DBASE III Plus to format selected
reports for AAR, and menu screens for ROC operation.

14. SEQIRITY CAPABILITY. Each external caiponent shall have a security ring
(hardened and blind fastened) to allow cable or chain security.

15. OPERATOR'S MANUAL REVISION: Revise operator's manual based upon the above
changes.

FUlURE (3 PRIMES)
(RFIRJFIT TO HOOD AS APPLICABLE)

1. ABILITY TO PIAY DISMjXNTED INFANTRY. (W2). Instrumented Infantry targets
and dismaunting infantry from BFV to play the same as vehicles (Ml/M2/M3) and
targets. Data collection and AAR requirements are the same for dismounted
infantry players and infantry targets (shootback, etc) as for vehicular and
target interface as they exist on PRIME. (Retrofit)

2. INTERFACE FOR M31 INFANTRY TA1GEIS. PRIME control of infantry target
arrays (3-M31 for ATM team and 7 for infantry squad) that allows gang or
selectable presentation (3 targets up/dowm followed by three different up/down,
5 up, all seven up) with capability to determine if individual targets were hit
(total hits for AM team or infantry squad), i.e., do not need to know which
target was hit, only total hits per array. (Retrofit)

3. INCREASED =WnMTS OF PRIME W"4E1TS. (Retrofit)

a. 60 target sets

b. 2 moving target sets (PRIME vehicular sets)
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vehicular sets (includes two sets above if interchaneable)

E. Target kill signal that can be used to indicate that
hit "killed." Maybe Hoffman charge or other "kill" indication.

lA='ICf TIME AND 'IBIE SMO ING TIoE. Greater use of quick
st locks, velcro and other mec anical methods to reduce
laticn time, e.g., wingnuts where bolts are required, affixed
h lanyards; color coded cable conmections, etc.). Diagnostic
ponent confirmation of cperation with self diagnostic capabil-
.cation of faulty coumponent, or furnctin.

H WEAPIN SYSTSF IRI PRIME. Provide hardware and software
of other direct fire weapons systems into PRIM (e.g., Inproved
v ord TOW, IAGM, AT4, M16 machine gun (SAE?), APACE HELL-
t)

) 2gS. NAO Mil-Std rack cases with covers, stackable,
closed, storage drawers, pull out keyboards, and space for
i. Allows for portability and security of components and
movement to another location.

'WM. Male and female cable ends uniquely color coded to
,t connections and to decrease installatiorVdeinstallation time
to connect/disconnect label to prevent inadvertent pulling to
nsct/remove) .

MMMCIES. Ability to change cperational frequencies to other
aencies based on availability of local frequency allocations,
?able; programmable; or other method)?
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APPENDIX B: PLATOON OPFATICNUS DATA ThAHUATICK F

PIATOt OPRATION~S CAN__WITH______

Cuct a Tactical Road March

Cuct a Deliberate/Hasty Defense

Conduct a Passage of Lines, Rearward

Cduct a Passage of Lines, Forward

Conduct a Movenent to Contact

Onlduct a Hasty Attack

Occupy an Assembly Area

Coduct a Deliberate Attack

Conduct Resupply

MAJOR ISSUES/ONCERS:
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APPEDDC C: COMANY MISSION ESSITIAL TASK LIST (METL)

1. Prepare for combat operations.

a. Perform pre-ccmbat decks.
b. Oorduct intelligence preparation of the battlefield

(IPB).-
c. Perform orders process.
d. Orduct liaison activities.

2. Conduct tactical movement.

a. Conduct tactical road march (day/night).
b. Refuel on the move (R3).
c. Protect the force.
d. Occupy attack positions.
e. Execute company battle formations/ movement techniques.

3. Deploy the force.

a. Prepare movement plan.
b. Oonduct mobilization training.
c. Move to ports of embarkation.

4. Draw PCMCIJS

a. Establish advance party teams.
b. Draw vehicles, equipment and supplies.

5. Occupy staging areas.

a. Prepare for movement to staging area.
b. Occupy assembly areas.
c. Conduct security operations.
d. Task organize.

6. Conduct offensive operations.

a. Conduct passage of lines.
b. Conduct movement to contact.
c. Conduct hasty attack.
d. Conduct deliberate attack.
e. Conduct river crossing.
f. Corduct military operations on urban terrain.
g. Cmoduct actions on the objective.
h. Utilize and plan indirect fires.
i. breach obstacles.

7. synchronize combat power.

a. Develop commd and control process.
b. Coordinate with higher, adjacent and supporting units.
c. Integrate CS and CSS activities.
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8. Sustain the force.

a. Refuel/reanlVfeed in combat envYirormnt.
b. Evacuate and process WIA/K[A.
c. Recover aid evacuate damaged equipment.

9. Conduct defensive operations.

a. Cmruct NBC operations (decontamination, detection,
ureasking and masking procedures).

b. Etmplace an obstacle.
c. Conduct a counterattack.
d. ocupy a battle position.
e. Coduct a delay in sector.
f. onduct counter-reconaissance, operations.
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APPENDIX D: COMPUTER PRINTOUT FOR AFTER-ACTION REVIEW

PHANTOM RUN
PLATOON BATTLE DRILL
J SCENARIO

(Enter which scenario is being run e.g., Ml platoon, day, *1
Recommend minimum of 2 scenarios per type platoon per day or

night.

ENGAGEMENT VEHICLE 1 VEHICLE 2 VEHICLE 3 VEHICLE 4

Bumper *CTells whether friendly vehicle was
destroyed by enemy *shoot back"
capability -4

(FRIENDLY KILLED?) (KILLED) (KILLED) (KILLED)
1 * TGTS/HITS/KILLS T/H/K T/H/K T/H/K

START TIME
10

NAUTICAL CLOCK TIME)
TARGETS POP UP (ENTER ONLY TARGETS HIT OR KILLED

2
START TIME

TOTALS (* TOTS HIT/ *TGTS KILLED)- - P O

GROSS MEASURE OF PLATOON)
COMBAT EFFECTIVENESS

TOTAL HITS/ TOTAL KILL

TOTAL TARGETS PRESENTED:
TOTAL TOT HITS/KILLS/* TGTS ENGAGED BY THE PLATOON: / /
AVG POP-UP TO HIT/KILL TIME FOR ALL TOTS ENGAGED:
# TOTS NOT ENGAGED/ACQUIRED: 7 e

(Used to help evaluates (Used to evaluate how
acquisition skill. J quickly platoon engages

once targets are acquired.

Q: How do we address multiple hits and/or kills?
How quickly does 'enemy' shoot back?
Do we modify PK to 1 for first run?

INTENT: Identify the killers and those who do not shoot.
Focus on specific problem areas: (C2 , reporting,
movement, scanning, target acquisition, MILES gunnery).
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WHAT WE WOULD LIKE TO HAVE ON COMPUTER PRINT OUT

1. Hits and misses by vehicles and target numbers engaged.

2. Beginning and ending times for engagements.

3. Target exposure time/target engagement time.

4. Troop target activation and kill/deactivation.

5. Number of rounds fired per vehicle.

6. Number of hits per vehicle, on what target.

7. How many rounds vehicle fired in relationship with number of
hits. (Refer back to *1 and *2)

8. Time that takes to destroy targets. Once target receives
initial hit.
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APPENDIX E: AFIER-ACTION REVIEW FMTS

The PRIME printout is an important source of data for oonducting the
After-Action Review (AAR). The primary function of the printout is to allow
participants to review the events occurring during the training scenario.
Depending on how the information is formatted the printuts can be used by
platoon leaders to obtain a summaxy of their platoon's performance for
identifying training deficiencies or by crews to determine the reasons for
their success or failure in engaging targets. In addition, information on the
PRIME printuts may be used to locate events in time on the TSV tapes or on a
planned Computer-Generated Video (OM) map display. The categories of
information that mist minimally be included on the ccmputer printouts are
listed and defined below. The formats will combine different categories of
information for different purposes. The measures within each category may be
organized differently, depending on how the information is to be used, and the
data within each category may be summarized to provide additional information.

Information

CQoy Definition

Time Tag The point in time that the event or effect occurred

Firer The identity of the vehicle or target that simulates weapon
f iring

Veh # A bumper number that uniquely identifies each crew undergo-
ing training

Tgt # A number that uniquely identifies each target. Targets
presented at the same time should be labeled to irdicate
multiple target presentation (e.g., Tgt 7a, 7b, 7c)

T Type The type of target (e.g., T72, BMP) engaged

Range The range (in meters) from the firer to the vehicle or
target receiving the fire

Axmmo The type of ammunition used by the vehicle in engaging the
target

Rnls The number of rauds fired for a single event

T Event An event that affects a target

V Event An event that affects a vehicle

F Time The time (in seconds) elapsing between presentation of a
target and when it is fired on

FB Time The time (in seconds) elapsing between presentation of a
target when it fires back at a vehicle

V Status The condition of a vehicle as the result of an event
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T Status The condition of a target as the result of an event

Miss A round fired that registers no effect on any target

N Miss A round that comes close enough to a target to register a
near miss

Hit A round that hits an alive target so that it no longer is a
threat. A target that has been killed may remain 'p" but
cannot return fire

Printt PTsentati. 7he following formats are suggested for
presenting performance measures to the vehicle crews undergoing training.
Minimally the crews should have access to each of the formats listed below via
a menu. Additional formats may be needed pending on the training objectives
of the units using PRIME for training. The capability to print the formats or
call up a format for display on the CRT should be available at the After-
Action Review facility. Data Base III commands such as SCRT, INDEX, DISPIAY,
and FIND can be used to locate and organize data in different formats. Other
Data Base III commards (e.g., COU F-R) can be used to calculate the summary
measures. The capabilities of Data Base III to caupile summary measures was
an important consideration in organizing the performance da-a into different
formats and in structuring each format. Three measures, Range, ire Time, and
Fire Back Tim, must be comfputed from other measures. Target range is derived
from the Ut coordinates of the vehicle and target, while fire time and fire
back time are calculated from target presentation time and time of firing.
These measures should be calculated by Data Base III and included in the AAR
formats.

Displaying AAR formats on the Cie has some advantages over using paper
printuts, particularly if the design of the AAR facility allows the AAR
facilitator and the crews to interact with the data base by calling up formats
and scrolling through their contents. Time is saved by not having to print
records for each crew, the platoon leader and the AAR facilitator before
conducting the AAR. The amount of paper generated by a single platoon would
be considerable and when that is multiplied for a ccapany or battalion size
unit, the volume of paper becomes enormous. Presenting the performance data
on the Cr using the formats listed below allows the participants to view a
coherent block of information in a form that allows data items to be located
quickly. The items can then be used as points of discussion for the AAR or as
indices for locating additional information on the TSV or CGV records. The
added capability of directly accss ing the TSV or CGV records from the CRT
display would be very useful. During the AAR, data would be retrieved in a
selected AAR format and displayed on the CRT. Pointing to or highlighting a
row of data and pressing EFER would cause the cors ling TSV reording to
appear on the CR via the time tag that is cammon to all formats. Pressing
DETM2 a second time would cause the correspon gGV record to adear aid
pressing MF1ER a third time would return to the original printed format. The
comuter would search the TSV tape or CGV records to find the appropriate time
tag and begin playback at that point. With a dual or split screen arrange,
the TSV and OGV recording could be viewed simultaneously. Careful considera-
tin should be given to how simultaneous viewing of these records (via a dual
or split screen arrangement) would help or hinder learning before desiging
this feature into PRIME.
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Formats that can be used in conducting After-Action Reviews are shown
below. Four different formats are described: (1) the marksmanship format;
(2) the vehicle vulnerability format; (3) the firing events formats; (4) the
weapons and target selection format. These formats are named aoording to the
type of feedback that they provide. Each format descripticn is accmpanied by
sample data that illustrates the format. The sample data for each format was
selected to illustrate the kinds of information that are provided for that
particular format. Therefore the exemplar data are not always consistent fra
one format to the next. The four formats show the organization of data that
are generated by the PRIE computer. The final section in this paper is
entitled Tactical Maneuver and Survivability. This section specifies features
that will be needed in a computer generated video (CGV) map display in order
to provide feedback on tactical movement as it relates to crew survivability.

Marksmanship Format. Information about the speed and accuracy of gunnery
performance is captured in the marksmanship format. This format provides
speed and accuracy measures for each firing event. It can be used in conjunc-
tion with the Anm/Weapon Selection format, the Amo Conservation format, and
the TSV recording to pinpoint the reasons for good or poor gunnery perfor-
mance. Marksmanship information can be organized in at least two ways, by
firing vehicle and by target being engaged. Whether organized by target or by
firing vehicle, the information should be presented in dronological order for
each vehicle or target. The "By Vehicle" organization would be the obvious
choice for use with TSV because the listing by vehicle parallels the in-
dividual videotape presentation for each vehicle. But the "By Target"
organization is also useful because it shows each crew the effects that other
vehicles had on the targets presented and shows the platoon leader which
crews fired sucessfully and unsuccessfully at each target. For either
organization, the platoon leader needs sunmary data for speed and accuracy
measures. The average fire tine, as well as the number of hits, near misses,
and kills should be printed for each scenario. Misses are not listed in the
target events category because the targets only sense rounds that strike the
MILS sensors; therefore no effect is shown for cases where a crew misses the
target by a large margin. In addition, the average fire time and number of
kills should be printed for each vehicle in the "By Vehicle" listing. The
number of targets presented, including the example below, Target 10 was
presented but was not fired upon by any vehicle in the platoon. Because the
marksmanship format presents only vehicle firing events, Target 10 does not
appear in the listing of target events but it is counted for purposes of the
summary.

Vulnerability Format. The vulnerability format provides information about a
crew's or platoon's ability to detect targets quickly and to use terrain and
fire power to avoid being killed. The vulnerability format is not a "vul-
nerability table" showing which targets are vulnerable to a particular ammuni-
tion or weapon. Rather, it shows which targets killed each vehicle, the
elapsed time between presentation of the target and target fireback, and the
range from which the vehicle was engaged. It also shows when "dead" vehicles
are "resurrected" for further training. Vulnerability information is best
organized "By Vehicle" so that it can be used with TSV to show crews what they
were doing when they got killed. Events for each vehicle should be arranged
in cronological order.
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Narkuanshi Format

Time Tag Firer Tyt # Range T Event F Time
D H M SS
3 12 49 28 Gold 4 Tgt 6 1200 Hit 12.5
3 12 51 30 Gold 4 Tgt 8 1530 N Miss 8.2
3 12 51 44 Gold 4 Tgt 8 1500 Kill 22.2
3 12 55 32 Gold 2 Tyt 7 1640 Kill 9.1
3 13 20 24 Gold 2 Tgt 12 1700 - 12.4
3 13 25 10 Gold 3 Tgt 13 900 - 13.6

Summary: Targets Presented 6, No Effect 2, Near Misses 1,
Hits 1, Kills 2, Mean Fire Time 13.0
By Vehicle Summary: Gold 4: Kills 1, Mean Fire Time 14.3

Gold 2: Kills 1, Mean Fire Time 10.8
Gold 3: Kills 0, Mean Fire Time 13.6

Vehicle Vulnerability Format

Tim Tag Firer Veh # Range V Event V Status FB Time
D HH NM SS
3 12 52 01 Tgt 7 Gold 4 1620 N Miss Alive3O
3 12 52 31 Tgt 7 Gold 4 1600 Kill Dead35
3 13 00 00 - Gold 4 - Resurrect Alive-
3 13 12 23 Tgt 10 Gold 2 1350 Kill Dead35
3 13 19 20 Gold 2 - Resurrect Alive-

Summary: Vehicles Missed 1, Vehicles Killed 2, Resurrections 2
Mean Fire Back Time 33.3

Firing Events Format. In order to get a more cumprehensive picture of the
firing events for both friendly vehicles and enmy targets, a firing events
format can be used. The firing events format is a hybrid cross between the
marksmanship and vehicle vulnerability formats. The advantage of this format
is that it shows the interactive firing between vehicles and targets in
chronological order. An important feature of this format is that those
affecting targets, and all other events (e.g., target presentations, vehicle
resurrections) are excluded. This format organizes information dronological-
ly, but the information could also be organized by vehicle, with events for
each vehicle sequenced chronologically.

WeaDon & Tarcmt Selection Format. The function of this format is to provide
crews feedback on their selection of ammunition and weapons for particular
types of targets. It also shows the status of the target just before the
firing event occurred, so that crews can determine if they are wasting rounds
on targets that have already been killed. Weapon selection can be determined
from the type of ammunition euployed; this information, used in conjunction
with target type and target range is valuable for identifying instances where
the ammunition selected was inapprpriate for the target, or the weapon was
fired at a target beyond its effective range. For example, the OOAX machine
gun is effective out to 900 meters, and use of the COAX to engage the HIND
Helicopter at 1520 meters resulted in a target miss. A "By Vehicle" organiza-
tion of the data is re=,--e-e, with events for each vehicle listed in
chronological order.
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Firing Events Format

Tim Firer V Event/ Range Veh #/ F Tim FB Tim
DHH MSS TEvent Tgt #

3 12 49 28 Gold 4 T Hit 1200 Ttt 6 12.5-
3 12 51 30 Gold 4 T N Miss 1530 7gt 8 8.2-
3 12 51 44 Gold 4 T Kill 1500 Tgt 8 22.2-
3 12 52 01 Tgt 7 V N Miss 1620 Gold 4- 30
3 12 52 31 Tgt 7 V Kill 1600 Gold 4 - 35
3 12 55 32 Gold 2 T Kill 1640 Tgt 7 9.1-
3 13 12 23 T1t 10 V Kill 1350 Gold 2 - 30
3 13 20 24 Gold 2 1700 Tgt 12 12.4-
3 13 25 10 Gold 3 900 Tgt 13 13.6-

T Summary: Targets Presented 6, No Effect 2, Near Misses 1,
Hits 1, Kills 2, Mean Fire Time 13.0
V Suummary: Vehicles Missed 1, Vehicles Killed 2
By Vehicle Summary: Gold 4: Kills 1, Mean Fire Time 14.3

Gold 2: Kills 1, Mean Fire Time 10.8
Gold 3: Kills 0, Mean Fire Time 13.6

Toss Exchange Ratio (Targets Killed/Vehicles Killed): 1. 0

This format may also be used to determine the efficiency of ammunition
use in killing targets. For each firing event the number of rounds, ammuni-
tion type, and effect of the rounds on the target are printed. All firing
events are listed, including those in which the round completely misses the
target (i.e., a bolo round). In the exemplar format below, target 12 was not
affected because it had already been killed, and the round fired at target 13
did not com close enough to register a Near Miss. The summary lists the
number of rounds fired for each weapon type and a measure of killing efficien-
cy in terms of rounds used per target killed. According to FM 17-12, 20 to 30
COAX machine gun round bursts or 10 to 15 CAL .50 machine gun bursts should be
fired at point or area targets. Therefore for calculating killing efficiency
a 30-round OOAX machine gun burst will be counted as equivalent to one main
gun round. Rounds per target killed will be rounded to the nearest whole
number.

Weapon and Target Selection Format

Time Tag Firer T Tgt # T Range Ammo Rnds T
D HH lM4 SS Status Type Event

3 12 49 27 Gold 4 Alive Tgt 6 T72 1200 SABOT iHit
3 12 51 26 Gold 4 Alive Tgt 8 Hind 1520 COAX 28N Miss
3 12 51 50 Gold 4 Alive Tgt 8 Hind 1500 HEAT iKill
3 12 55 31 Gold 2 Alive Tgt 7 BMP 1640 SABOT lKill
3 13 20 24 Gold 2 Dead TIt 12 BMP 1700 HEAT 1-
3 13 25 10 Gold 3 Alive Tgt 13 T72 900 SABOT 1-

Ttt & Weapon Selection Summary: Number of dead targets enjaged 1 Targets
engaged beyond effective range of weapon 1
Amo Summary: SABOT 3 ODAX 28 HEAT 2 FV1'GTK[IL 6/2
Anmio Sumary (By Vehicle): Gold 4, R4MS/TT KILL 3/1

Gold 2, MS/GT FILL 2/1
Gold 3, RMS/=T KILL 1/0

E-5



Platoon Marksmanship Grand Sumiay. For purposes of a quick overview of the
mrksmanship exhibited by the crews in the platoon, sme units may desire a
breakdown of engagevent outocmes by crew. The platoon leader might use this
to identify the "killer crews", crews that fired but missed, and crews that
did not fire. Caution is advised in using the grand sumuary data in this
manner because some crews may have had more oportunities to engage targets
than others due to vehicle position at the time of target presentation or
other factors. A particularly fast crew may engage most of the targets before
others in the platoon are able to fire a round. This may mask the ability of
slower crews to effectively neutralize targets. Emphasis on "killer crews"
may foster an atmosphere of ccmpetiveness that is counterproductive to
effective platoon perations. The purpose of the AAR is to provide feedback
that leads to improved platoon the performances of individual crews without
analyzing the actions and behaviors that led to those performances is a poor
training technique.

The grand summary may provide useful information to the platoon leader or
AAR facilitatior. It shows the number of rounds fired relative to the number
of misses, near misses, hits, and kills. It also lists the targets presented
and indicates which targets were killed. This data may assist the AAR facili-
tator in selecting target engagements for review during the AAR. A par-
ticularly good performance by one or more crews in engaging a set of linked
(nultiple) targets could be identified quickly from this format and looked at

more closely with TSV or CGV recordings. Targets that were presented but not
killed suggest poor platoon performance and may be used identify engagements
where the platoon performed poorly.

Platoon Marksmanship Grand Summary

Firer Rrds Misses Near Misses Hits Kills Tgts Killed

Gold 1 0 0 0 0 0 NA
Gold 2 2 1 0 0 1 #7
Gold 3 1 1 0 0 0 NA
Gold 4 3 0 1 1 1 #8

Sunary: 6 2 1 1 2 #7,#8

Targets Presented: #6, #7, #8, #10, #12, #13

Tactical Maneuver and Survivability. The range monitoring system should
provide data on tactical maneuver and survivability once it is in place. A
computer generated video (CGV) is planned for displaying maneuver patterns
across the range in real time using map graphics. To display maneuver
patterns, PRIME must track the path of each vehicle across the maneuver range.
One way this might be accomplished is to have the vehicles report their
location via IDRAL position location equipment as often as every 2 or 3
secords to the range control computer. Less frequent vehicle location
reporting intervals (e.g. once every 20 to 30 seconds) may used if the result
is an acceptable visual presentation. Vehicle location would also be reported
whenever there is a firing event. The location of other vehicles as well as
the location of the target should be displayed when the vehicle engages the
target or is engaged by the target. The display should differentiate between
vehicle firing events and target firing events. Targets should not appear
until they are activated and should show the effects of being hit or killed.
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Vehicles likewise should show the effects of target firings and vehicles that
were unscathed by enemy fire. Fast forward, rewind, and freeze frame capabil-
ities are an absolute mist in order to use 0GV in the After-Action Review.

The CGV map display should also provide information about intervisibility
between vehicles and targets at the same rate as vehicle location information
is reported. Targets should only appear on the map display when they have
intervisibility with one or more vehicles. Vehicle icons should change colors
when they are concealed and do not have intervisibility with any targets in
the target presentation area. Kills should be assessed only when the inter-
visibility condition is satisfied. A vehicle emerging frm a concealed
position (i.e., intervisibility deadspace) should have a grace period of
several seconds before the vehicle is vulnerable to the effects of target
fire. If one vehicle is visible and another is hidden, only the visible
vehicle may engage the target or be engaged by the target.

The usefulness of the aGV in the AAR will vary in direct proportion to
the features that it includes. A careful review of other map display systems
(e.g., SIDNEr plan view display) and other tactical eragement devices (e.g.,
TACTS) should be ocmpleted before designing the PRIME CGV. The design of
features that appear on the map as well as flexibility in determining which
features appear for different training purposes will be critical to using the
aGV in the AAR. For example, using icon color to indicate the use of cover
and concealment provides feedback on to crews about their use of terrain.
Flexibility to vary the design of the map format prior to the executing the
training scenario is critical. Features such as contours, grid lines,
alternate map scales, vehicle heading, vehicle speed, gun tube direction, and
numerical representation of UIM coordinates may or may not be needed, depend-
ing on the training application and training objectives. Minimally the CGV
should show vehicles, targets, key terrain features such as hazards or
obstacles, time tags, and vehicle-target pairings for all firing events. The
identity and location of targets and vehicles should also be shown. Different
icons should be sued to represent different vehicle and target types, and the
icons should change as a function of intervisibility and vehicle or target
status.

Another useful feature would be an overlay that shows the planned platoon
iovement routes as described in the Operations Order (OPORD). This feature
would allow platoon leaders to see how their OPORD influenced subsequent
events and to evaluate crews on how well they followed the planned movement
routes. A feature that permits the evaluation of fire distribution would also
be useful. This feature would show each vehicle's sector of responsibility as
defined in the OPORD, along with the line of fire, each time a vehicle engaged
a target. The line of fire and the sector of responsibility should remain on
the map display long enough (5 to 10 seconds) to detect the firing event and
to pause the OGV to discuss the event.
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APPENDIX F: P11N RI N AAR PROCUES

1. AARs are a critical part of training, and through preparation is crucial
to an effective AAR. Phantam Run provides several objective instruments which
facilitate preparation and conduct of the AAR. However, the very presenc of
these multiple sources makes preparation difficult.

2. Tb maximize training time you must quickly prepare your AAR within 15
minutes. Few ocmmanders could move onto the range and prepare a thorough AAR
without a basic framework to follow. The framework listed below establishes
r ponsibilities for providing objective and subjective input to the AAR, a
timine for their preparation and submission, and general outline for the
AAR. By following this process and involving the conmand team of your XD, lSG
and master gunner you will efficiently prepare and cr uct the AAR.

3. Host Unit Responsibilities

a. Immediately after occupying the range, and issuin the OPORD, ccapany
ctumander will brief you on the facilities available in the AAR van. Pay
particular attention to the map overlays for each engagement and how to
synchronize the video cassette players. He will then lead you through a
reconnaissance of the range pointing out control measures (battle positions,
phase lines, check points) and trajectory. All of this will take approxinmate-
ly one hour.

b. Sinultaneously the host master gunner will instruct your capany
master gunner in how to read and interpret the printouts frum the ocmputer.
While you may use only a small portion of the information available on the
printouts for the AAR, your master gunner can use them later to help identify
individual crew and systematic training deficiencies in gunnery proficiency.
Think of the printouts as a source of information similar to that found in
UCfOT summaries. We recommend you and your master gunner select one or two
good and poor engagements to use in the AAR and that you not try to review
every engagement in the AAR. In addition, key data you may want to address in
your AAR are as follows:

* Which crew(s) kill, which shot and missed, and
which did not shoot as all?

* Number of targets presented.
* Number of targets hit or killed.
* Number of targets near missed.
* One good and one bad engagement to facilitate

platoorVcrew self criticism of performance.

The tower NCOIC will mark the smmary printouts with the information
listed above re=xaerding which engagements to use in the AAR. You and your
master gunner may use these or select others. The tower offers a good vantage
point to cbserve most of the engagemInts, of the day runs. The tower NO will
add any subjective ccmments he might have to the bottom of the printout.
These caments may be useful in the preparation of your AAR.

c. The host unit master gunner and your master gunner can monitor the
platoon and company nets in the 7oC. Together they can record their oerva-
tion of the platoon run. Should you decide to place your master gunner in the
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tower or take him with you, our master gurmer will record his subjective
observations and pass them to you at the AAR van.

Note: If the trips are not working the two master gunners will follow the
pit dowAn the course. They help the Odr prepare his AAR, and quickly follow
the next plt.

d. The soldier responsible for the AAR van will assist you in synchroni-
zing all of the individual thru-site video tapes to the same engagement. He
will also start the VCR which records your AAR. Copies of this tape are
available if you provide your own blank tape.

4. Firing Unit Responsibilities. The training on this range is for you and
your platoons. You must learn the facilities available on the range and
understand the scenario. After you guide each platoon through the battle run,
you prepare the AAR. This range and the facilities are here for you to use to
prepare your coapany for Table XII, and we all want each of your platoons to
qualify.

5. Timeline. The timeline below list the sequence of events without specific
times. Mien your company arrives on the range and how quickly the first
platoon is prepared for the battle run will determine just how soon you can
begin.

Inbrief. Host briefs company comander and platoon leaders in 1-5 TOC
behind AAR van.

Opord. ompany ccmnarder issues warning order and OPORD to the platoon
leaders (GP medium with sand table provided).

Preparation. Cmpany commander and No go on tour of RAA facility and
reconnaissance of the range. Cmpany master gunner and 3SG are briefed by
host unit master gunner. Platoons prepare for combat.

Battle Run. ist platoon conducts battle run-campany cxmnander evaluates.

Battle Run and AAR. 2rd Platoon conducts battle run-cany XD evaluat-
es. Company commander prepares and corducts AAR with assistance from master
gunner.

Battle Run and AAR. 3rd Platoon conducts battle run-cpary ccmander
evaluates. No prepares and conducts AAR with assistance from 1SG.

The timeline above is very general in nature. The following paragrap*h lists a

reoco nded method for preparing and conducting the AAR.

6. AAR.

a. Ipuit.

- Camera crew takes video of crossing ID to AAR van. AAR van NOD
loads all tapes. K + 15 min.

- Tower NW provides miarked up" computer printouts. EM + 20 min.
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- Host master gunner provides bservatics to firing unit master
gurmr/ISG and reviews printouts with them. C4 + 30 min.

- Firing unit master gumer briefs cmpany comander on unmary data
and reoctmlends representative egagemmilts to use in AAR. BC4 + 40 min.

- Host cpany commander assists with preparation of AAR materials.
Firing unit ccmander providing AAR briefing cards on operating systen and AAR
Ag da. - + 40 min.

b. Crduct of AAR - AAR Agenda

- State training objectives - Co Wdr/)D

- State mission and conept - Plt dr

* Scheme of maneuver
* Pit SOP
* Overwatch

- Two +'s and two -'s - platoon

(what was good and not so good, self critique)

- Review of "not so good" engagement - Co 0dr/M3

- Review of ,'good" enagemnt - Co Wdr/M

- Review of the operating systems - 0o Qdr (3X5 cards, campany
.. mander and others observations).

- Summary
* Targets presented
" Targets hit
* "Killers" identified.
* What areas need improvement?
* hat areas did platoon do well?

7. NOTES
a. Try to limit AAR to 25-35 minutes.
b. Do not critique more than 3 events - 1 good and 2 bad.
c. AAR is not a critique of entire perol .
d. Get all of the platoon into discussion.
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GLOSSARY

AC . . . . . . . Active Compoent

AARs . ..... After-Action Reviews

ARI ...... Army Research Institute

ARbE . . . . . Army Training and Evaluation Program

ATIS . . . . . . Automatic Tank Target System

BIX Mods . . . . Block Modifications

M. ....... Comanding General

S.......... Calendar Year

CAC ... ...... Combined Arms Center

OC . . . . . . Combat Maneuver Training Center

CTM ......... Commerc ial Training Device Requirement

DIXD ......... Directorate of Training and Doctrine

ECPs ........ Engineering Change Proposals

FM ....... Field Manual

FDr&E ..... .. Force DevelcpmeTnt Test and Experimentation

HQ . . . . . . . Headquarters

HumRO ....... Human Resources Research Organization

IPR ...... .. In-process Review

I-MIS . . . . Instrumented Multiple Integrated laser Engagement System

km ......... Kilaneter

LTID. . . . . . Laser Target Interface Device

M& ...... Memorandum of Agreement

NM . .... . Major Training Area

NIf ... ...... Mission Training Plan

METL . ..... Mission Essential Task List

MILES . . . . . Multiple Integrated laser Engagement System
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PH TRAM . . . . Project Manager for Training Devices

PRIME. . . . . . Precision Range Integrated Maneuver Exercise

RC. . . . . . . Reserve Ctqzxnert

-X . . . . . . Range Cotrol C:riter

STXs ...... Situational Training Exercises

TAS . . . . . . Technical Advisory Service

TCC. . . . . . Tank Crew Proficiency Course

TDA . . . . . . Table of Distribution and Allowances

TDI . . . . . . Training Device Study

TPA ...... Target Presentation Area

TSV. . . . . . Thru-the-sight Video

TEXCO ..... Training and Exeriventatim Couvard

.RD.. . .. Training and Doctrine Qmmn

TWGSS/PGS . . . Tank Weapon Gunnery Simulator Systen/Precision Gunnery System

USAIS ..... U.S. Army Infantry School

USAA1NS. . . . . U.S. Army Arnor School

USAF=J. . . . . U.S. Army Europe

USATSC. . . . . U.S. Army Training Support Center

U. ....... Universal Transverse Mercator

VCR . ..... Video Cassette Racorder
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