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A NATIONAL TRAINING CENTER ROTATION—IN THE FIELD

S

The strobe "kill" light on the vehicle in the foreground is illuminated,
indicating it was a victim of the MILES. BLUFOR M1 MBTs and BFVs
were equipped with laser sensors to record "hits” and "kills” which would
eliminate them from the battle.

Air Force fixed wing aircraft that provided close air support during the
training exercises, were instrumented.® By 1993, MILES was available
for the M1 and M1A1 Abrams tank; the M2/3 Bradley fighting vehicles;
and the Stinger air defense systems. Also provided with MILES were the
AH-1 Cobra, the OH-58 Kiowa, and the BLUFOR UH-1 Huey helicopters,
as well as several U.S. Air Force A-10 fixed wing aircraft.”

The development and fielding of the MILES for aviation and air
defense systems, called the Air Ground Engagement System/Air Defense,
or AGES/AD, received high priority as the NTC matured. AGES/AD was

69. The role of the U.S. Air Force during the early days of the NTC is discussed in Vol |, pp. 129-139. The
Air Force role at the NTC, 1984-1993 is discussed in Chapter VIl of this study.

70. (1) TRADOC Annual Command History, CY 1990, p. 185. (2) Information Paper, TRADOC
Commander’s Conference, 26-29 Nov 84. MILES 'was not only used at the CTCs, butthroughout the Army
for homestation training.
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designed to simulate, in real time, the effects of Army helicopters in tactical
engagements with ground weapons systems. The AGES/AD equipment
was attached to the aircraft platform of the AH-1 Cobra, UH-1 Iroquois/
Huey, and the OH-58 Kiowa helicopters. The MILES detector harness on
all three aircraft enabled the instrumentation system to reflect the results of
surface-to-air attacks. MILES transmitters on the Cobra were capable of
attacking dismounted and mounted soldiers on the ground. The Huey, when
equipped with M60 machine guns, could also engage ground targets. The
AGES/AD system was fielded only to the NTC, the Joint Readiness Train-
ing Center, and the Combat Maneuver Training Center.”!

As important as the MILES was to the creation of a realistic train-
ing environment, the system was far from perfect. Its laser beam could be
weakened by fog orrain. The lasers more often than not could not penetrate
dust, smoke, or camouflage netting. Soldiers could protect themselves from
a MILES death behind foliage too light to do the job against real bullets.
Not enough aircraft were instrumented to satisfactorily replicate the third
dimension of the battlefield. And most important of all, MILES could not
stmulate the effects of indirect fire (artillery, mortars, mines, and certain
unconventional [biological, chemical] weapons). For those reasons, and
because “upgrades” had been planned since the NTC concept was approved,
beginning early in 1985 the Army developed two programs known as MILES
II and MILES AGES 1II to cure the existing ilis of the system and to provide
MILES devices for the UH-60 (Blackhawk), AH-64 (Apache), CH-47D
(Chinook), and OH-57D (Kiowa Warrior) aircraft. While the original
MILES unit could transmit only 37 weapons codes, which supported the
determination of kill or near miss firings, MILES II would have a projected
5,280 codes.™

The aforementioned difficulty at the NTC in assessing the effects
of indirect fire had long been a major problem for Army trainers, for rea-
sons of safety and a lack of technology. The fundamental problemn was that
the parabolic arc of an artillery round was not easily simulated by laser
pulses, which in any case had to be limited in power lest they damage the
retinas of troops on the battlefield. The indirect fire assessment system in
place at the NTC in late 1984 featured fire markers who assessed casualties

71. (1) TC 25-6, Force on Force Collective Training Using the Tactical Engagement Simulation Training
System, Headquarters, Depafiment.of the Army, 7 Feb 94, 2-16 to 2-17 {hereafter cited as TC 25-8 Force
on Force}. (2) Tactical Engagement Simulation Training System Master Plan, Vol. |, Management, May
18893, pp. 54 to 5-5 [hereafter clted as TES Master Plan].

72, (1) TC 25-8, Force on Forca, pp. 2-14 to 2-15. (2) TES Master Plan, pp. 5-2 to 5-3.
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A 4th Infantry Division tank commander searches the desert for the
QPFOR. The .50-caliber machine gun on his cupola is fitted with a blank
firing device. If his M1 was “hit,” the strobe light to his left would flash.

using fixed kill probability tables and pyrotechnic devices. Firemarkers
(O/Cs) in jeeps™ with radios and “manpacks” (portable position location
devices) passed along a call for fire to the central NTC computer where it
was entered into the MILES. When the mission was fired, the computer
analyst could see the strike of the rounds and dispatch the firemarker to the
area to give the artillery signature and determine casualties. The firernarker
O/Cs then used their MILES “God guns” to put any men or vehicles de-
clared killed, out of action. The firemarker system was slower than actual
fires. In addition, the actual suppression value of artillery did not affect
maneuver operations. In essence, combat arms, combat support and com-
bat service support elements trained in an environment devoid of indirect

73. Laterin the 1980s, fire markers' vehicles werga HMMWVs.
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fire effects. Senior Army officials believed improvement was vital because
even in an era of “smart” weaponry, land battle still depended on artillery.™

As time went on and no better system was found, complaints increased.
Members of Congress began asking whether the NTC was living up to its full
potential; were the enormous costs justified? Senior Army leaders became seri-
ously concerned about the deficiency in Army training and about the future of
the NTC. Field artillery officers complained that field artillery was not allowed
to “play” in force-on-force maneuvers. In an effort to solve the problem, repre-
sentatives of the Field Attillery School, the TRADOC Systems Manager for
the NTC, the AMC Program Manager for Training Devices, and the Jet Propul-
sion Laboratory formed a joint study group and designed a program to develop
what they called the Simulation of Area Weapons Effects-Radio Frequency
(SAWE-RF). The SAWE device, tested at Fort Hood in 1983, employed pneu-
matic propulsion to launch styrofoam balls which were designed to burst at 20
meters in the air. The SAWE program immediately came under harsh criti-
cism. TRADOC commander, General William R. Richardson insisted a
system usable throughout the Army should be developed. Brig. Gen. Tho-
mas F. Cole, the NTC commander, questioned the operational feasibility of
the system. The Assistant Secretary of the Army (Research, Development,
and Acquisition) Jay R. Sculley staunchly defended the SAWE program.
SAWE remained controversial and development was slow. Meanwhile, to
quiet increasingly loud criticism, Sculley directed that something, even a
partial solution, be developed to allow indirect fire play at the NTC. In
response, TRADOC began concept development for an “NTC unique”
interim system to simulate artitlery fire until an objective system was avail-
able. The system finally put in place temporarily was known as the Com-
bined Arms Training Integrated Evaluation System, always called CATIES.”

The story of the development, testing, and fielding of CATIES,
beginning in 1983, is representative of the difficulties the Army, and
especially the NTC, has long had in the procurement of new systems,
be it for training or combat. The Field Artillery School explained that
any device to simulate fire support had to be compatible with already
fielded tactical engagement systems. After a search for the right device,
the school selected CATIES, which was proposed by LB&M Associ-
ates and developed by Motorola beginning in 1985. The CATIES con-
cept depended on line-of-sight radio frequency triangulation (Chart 5).

74. Don Zorpette, “Emulating the Battlelield,” IEEE Spscfrum, September 1991, p. 36.

75. A detailed description of indirect fire simulation in the NTC's early days is in NTC, Vol |, pp. 75-79.
Alternatively, the “T" in CATIES steod for "Team.”
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Chart 5
CATIES Indirect Fire Simulation

MISSION CONTROL
AREA

FDD - Player Detection Devices
VDD - Vehicle Detection Devices

Source: Headquarters, Department of the Army, Training Circular 25-6, Draft
{Washington, D.C., 7 Feb 1994), p. 3-8.
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The confroversial CombinedArms Training Infegrated Evaluation System,
or CATIES (above and right), was designed to provide an interim capability
to simufate, in reaf time, indirect fire and chemical contamination effects
on personnel and vehicles at the NTC.
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The system consisted of a small box that carried 60, 12-gauge shotgun
shells and was mounted on the rear of a vehicle. When artillery was fired,
training analysts in the Star Wars building at Fort Irwin’s main post, sent
out a signal to radio towers in the training area. The radio towers painted a
signature where artillery was being fired. If personnel drove into that area,
an antenna on the vehicle picked up a code that registered what type of
ammunition was used and the number of rounds fired. Programmed into
the computer was what kind of vehicle the antenna was on. Then the
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computer fired the shotgun shells that emitted both an explosion and a
white puff of smoke. A cable hooked the box to the MILES, thereby
causing the strobe light to go on, indicating the player died as a result of
artillery fire.™

On 29 September 1986, the Field Artillery School contracted with
Motorola to perform a concept evaluation of CATIES, which led to a “proof
of principle” test at Fort Sill in July 1987. After follow-on tests at the NTC,
Fort Chaffee, and Fort Hunter Liggett, Army Chief of Staff Vuono condi-
tionally accepted CATIES on 31 May 1988. However, continuing technical
problems with frequency interference with other equipment and terrain fine-
of-sight limitations convinced the Chief of Staff to restrict the use of CATIES
to the NTC and simultaneously to continue development of the Simulated
Area Weapons Effects-Radio Frequency (SAWE-RF) based on the rapidly
advancing technology of the Global Positioning System (GPS). The pro-
gram, then known as SAWE-RF/GPS, was designed to provide simulation
of indirect fire throughout the Army. The Army deferred, however, a field-
ing decision for CATIES until 1990 and for SAWE-RF/GPS until 1991.
That decision left open the question of whether CATIES would eventually
be replaced by SAWE-RF or would it continue to operate at the NTC while
the other two maneuver training centers received SAWE-RF/GPS 7"

The CATIES program had faced an uncertain future from the be-
ginning. It was fraught with cancellations and delays. On 30 January
1989, Motorola received a sole source contract for CATIES with fielding
scheduled for between October 1989 and April 1990. The sole source deci-
sion was based on the Army’s perception that fielding an adequate indirect
fire simulation system was urgent. However, earlier—on 11 Jannary 1989—
the Department of Defense Inspector General (DOD-IG) had announced an
audit of the procurement process, in response to a complaint that irregulari-
ties had occurred during the contract award process. After a three-month
investigation, the Inspector General recommended the Army immediately
cancel the CATIES contract. His decision was based not only on the pres-
ence of irregularities in the sole source contract, but on the belief that CATTES
would not meet the Army’s requirements and that it was not cost-effective
since it duplicated the functions of the SAWE-RF/GPS. Assistant Secre-
tary Sculley in his nonconcurrence issued a memorandum charging the IG

76. (1) Boyd Dastrup, Field Artillery branch historian and Larry Kaplan, Asst Field Artillery histosian, in
Field Artillery Annual Command History, CY 1990, pp. 80-84. {2) Briefing, Brig. Gen. William G. Carterlll,
Fort lrwin Calif., 1992.

77. (1) Dastrup and Kaplan, CY 1980, pp. 84-85. (2) Fact SheetATSF-DVT, Larry Graham, 30 Mar 90,
subj: Combined Arms Team Integrated Evaluation System (CATIES).
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with failing to establish objective grounds for his recommendation. Sculley
also explained that terminating CATIES “would leave the Army with ro
capability for addressing a serious training deficiency” until 1992 when
SAWE-RF/GPS was expected to be fielded.™

In late August 1989, the IG retracted his recommendation for end-
ing the CATIES program, but warned the Army to provide better oversight.
His concession to the Army came with strings attached to prevent cost over-
runs. The IG and the Undersecretary of Defense (Acquisition) would have
to approve the Army’s exercise of contract options. That approval would
only be granted in the event there were significant delays in the fielding of
SAWE-RF/GPS.”

The CATIES program stumbled along. In September 1989, Secre-
tary of the Army Michael P. W. Stone visited the NTC and expressed his
serious doubts about CATIES. The Secretary questioned whether the Army
should continue to spend money on the program. After further scrutiny of
the CATIES development process, Sculley revalidated the value of CATIES
as an interim system and again stressed the urgency of correcting training
deficiencies. Even with that renewed support, CATIES continued to suffer
setbacks in fielding on schedule to the NTC. Contract modifications and
negotiations between the Army and Motorola caused delays, which threat-
ened to lead to the cost overruns the Department of Defense IG was so
anxious to avoid. The commandant of the Field Artillery School blamed the
Army’s system of writing, negotiating, and executing contracts. The Army
Materiel Command agreed and added that the totally unrealistic proposal
Motorola had submitted in October 1988 had caused lengthy negotiations
that drove the cost up drastically, given that CATIES was only an interim
program. In addition, the contract classified some essential CATIES equip-
ment—such as player detection devices—as optional purchases outside of
the original contract. Funding shortages for maintenance and technical dif-
ficulties at the NTC caused the negotiated delivery date for fall 1989 to slip
into 1990.%

78. (1) Dastrup and Kaplan, CY 1930, pp. 85-86. (2) Memorandum for the Inspector General , Depart-
ment of Defenss, subj: Draft Quick Reaction Report on the Audit of CATIES, & Jun &9.

70. Dastrup and Kaplan, CY 1980, p. 87. Simultaneously with the CATIES effort, the NTC was upgrading
the instrumentation system and preparing to move the Operations Group into a new operations center. That
project was already behind schedule and had suffered serious cost overruns. The instrumentation
system and its upgrade are discussed below.

80. (1) Dastrup and Kaplan, CY 1990, pp. 87-88. (2) Fact SheetATSF-DVT, Larry Graham, 20 March
1990, subj: Combined Arms Team Integrated Evaluation System.
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The NTC planned a demonstration of the CATIES system for Army
Chief of Staff Vuono and General Edwin H. Burba, Jr., FORSCOM com-
mander, at Fort Irwin in April 1990. But by early March, Motorola had
experienced so many technical difficulties with the system that the CATIES
project manager voiced his concern that a safe demonstration had little chance
for success. Scheduled hardware deliveries were forty days in arrears; soft-
ware testing scheduled to begin in Februaty 1990 had not begun; testing on
the vehicle detection devices had been suspended in March; and safety test-
ing of the audio-visnal cuing devices and the pyrotechnic cartridges was
behind schedule. However, becanse government acceptance tests were criti-
cal to the future of the program and because the Secretary of the Army
planned to make a decision in November on purchase of the critical player
detection devices, enough of the CATIES systems were completed for a
successful test for Generals Vuono and Burba on 17 April 1990.3

Two weeks later, CATIES was in trouble again when Motorola
reported spectrum frequency difficulties at the NTC and the failure of a
subcontractor to deliver parts on time. The primary contractor maintained
that only 200 of the 600 vehicle detection devices required for acceptance
testing during Rotation 90-10, beginning 1 June, could be delivered. That
situation meant that force-on-force training with CATIES could only be
partially assessed. It also meant that the firemarker system and the new
CATIES system would both have to be used to simulate indirect fire, an
arrangement likely to cause confusion for the rotating units. The Army
responded immediately to Motorola’s latest delays by issuing a “cure no-
tice” specifying failures and shortfalls that Motorola had to remedy within
ten days, or the Army would consider invoking the contract’s default clause
and terminating the contract. Maj. Gen William F. Streeter, whose 1st Cav-
alry Division was scheduled for Rotation 90-10 during the CATIES test,
argued that the Army ought to go ahead with the test with whatever CATIES
systems could be fielded so the system could be worked with. General
Burba, who had favored quick fielding of CATIES after the April demon-
stration, now recommended postponement until the contractor could find
solutions to the problems. But such an approach threatened to negatively
influence the upcoming Secretary of the Army decision on purchase of the
player detection devices.®

81. Dastrup and Kaplan, CY 1990, p. 89.

82. (1) Dastrup and Kaplan, CY 1990, pp. 90-91. (2) Memo, Maj. Gen. Streeter to Maj. Gen. Raphasl J.
Hallada, 16 May 80, subj: CATIES Briefing to 1st Cav Div.
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In answer to the “cure notice,” on 14 May 1990, Motorola assured
the government it intended “to deliver the required material and data as
quickly as possible with no apparent damage to the Government.” The
government was not entirely reassured, and the search went on for an ac-
ceptable solution. Meanwhile the Army looked to safeguard the optional
purchase of the player detection devices. 16 May 1990, the Office of the
Assistant Secretary of the Army requested authorization to exceed the
funding ceiling for CATIES and exercise the option to buy the devices.
Project representatives warned, however, that in light of Motorola’s poor
performance, costs should be “definitized.” Two weeks later, on 1 June as
scheduled, the NTC began conducting the CATIES acceptance test. By
that time Motorola had exceeded its own estimate of how many CATIES it
could field (200) and managed to outfit about 400 vehicles. At first all
seemed well, and General Vuono was pleased with the preliminary testing.
However, after action reviews, examination of the files created by comput-
ers in the Operations Center, and continued testing revealed flaws in CATIES
that Motorola was unable to correct. As a result, on 8 June the NTC
suspended the tests to give Motorola time to correct the technical problems

_before testing resumed. Because of ongoing upgrading of the NTC instru-
mentation, CATIES testing could not resume until late September during
Rotation 90-14, the last rotation of the fiscal year.®

Senior NTC officials, and especially NTC commander Brig. Gen.
Wesley K. Clark, were anxious to integrate CATIES into the center’s com-
bined arms training, Essential to that action was the purchase of the elusive
player detection devices before testing continued. Clark pointed out that
increased emphasis on heavy/light and contingency operations made instru-
menting individual players for CATIES more important than ever. Testing,
however, did not resume in September, because technical problems remained
unresolved and because of the disruption of the NTC rotation schedule as
Army units deployed to Operation Desert Shield. The final tests were re-
scheduled for January 1991. That necessity meant that the decision on
purchase of the player detection devices would be made before the tests
were completed. In November, as expected, the Inspector General’s office
asked the Army for a decision on the 3,500 devices. The Army had planned
to make that decision just after testing was completed in September 1990.
Now the service was faced with inconclusive test results and a late Janu-
ary 1991 expiration date on the option to purchase. At that time the NTC
had only sixteen prototype player detection devices, just delivered for

83. Dastrup and Kaplan, CY 1990, pp. 92-93.
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validation—7 months late and in need of redesign. In view of that situation,
Stephen Conver, then Assistant Secretary of the Army (Research, Develop-
ment, and Acquisition), recommended the option be allowed to expire, since
it would be May-June 1992 at the earliest before production deliveries of
the player detection devices could be made. In any case, SAWE-RF/GPS
was expected to be fielded in the March-April 1993 time frame, and it did
not make sense to cling to an unfunded and unpriced option for an interim
system. The player detection option was, therefore, allowed to expire. The
sixteen prototypes were stored, and successful final testing took place in
January-February 1991 using only vehicle detection devices. To make up
for the lack of ability to instrument individual players, the fire marker
system was continued along with CATIES 3

As complaints about CATIES continued, development of the objec-
tive Simulated Area Weapons Effects-Radio Frequency program moved
forward. After fielding of the Global Positioning System in 1988, SAWE
developers decided to take advantage of the new technology. At that time
the efforts to simulate indirect fire became SAWE-RF/Global Positioning
System. On 31 July 1989, the Army awarded the SAWE-RF/GPS contract
to Loral, the same corporation that had developed MILES I and was devel-
oping the more sophisticated MILES I1. Fielding at that time was set for
mid-1992. Plans were for fielding the indirect fire simulation system in
four phases, CATIES being the first. Next SAWE-RFE would replace CATIES
at the NTC and be fielded at the other two combat maneuver training cen-
ters. During phase three, SAWE-RF/GPS would be fielded worldwide.
Contractor logistics support for the ficlded systems was to be the final phase.®

The GPS-based system was similar in concept to CATIES, except
that the newer system would simulate the effects of mines, in addition to
those of artillery and mortar fire and chemical weapons. When the system
was fully fielded, calls for fire would be entered into a mission control
station (MCS) computer, and the computer would calculate the impact area
and the kill and near-miss patterns of the calls for fire (Chart 6). A radio
frequency transmission would broadcast the simulated weapons casualty
effects to all SAWE-RF player units. Individual soldiers and vehicles de-
termined whether they were in the engagement area and thus vulnerable to
the simulated barrage, by using a locally determined GPS position. The

84. (1) Briefing, Brig. Gen. William G. Carter I, NTC cdr, [1992]. (2) Telephone conversation with Larry
Graham, FieldArillery School CATIES project manager, 28 Jun 91. (3) Dastrup and Kaplan, GY 1990, p. 95.

85. (1) Dastrup and Kaplan, CY 1990, pp. 95-96. (2} Lt. Col Anthony P Callanan, USAF, “Navstar -
Global Positioning System (GPS),” ALFA Bufletin, 30 Sep 87, p. 3.
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Chart6 .
SAWE-RF Indirect Fire Simulation

MISSION
CONTROL
AREA
DIRECTION

CENTER

BATTERY

PLAYER POSITION
PLAYER POSITION VIA GPS
VIA GPS

NEAR MISS AREA=""

ARTILLERY CASUALTY AREA

PDD - Player Detection Devices
VDD - Vehicle Detection Devices

Source: Headquarters, Department of the Army, Training Circular 25-6, Draft
(Washington, D.C., 7 Feb 1984}, p. 3-10.
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GPS was composed of satellites that transmitted navigation messages. The
messages were received via ground receivers, and the satellite system was
so designed that at least four satellites were visible to a receiver anywhere
on earth at a given time. The receivers computed how far they were from
the satellites and solved the four unknowns of latitude, longitude, altitude or
elevation, and time.¥

The SAWE-RF system would simulate M74 antipersonnel and M75
antitank mines through an acoustical signal. The mines would emit a signal
detectable by player detection devices within a 15-meter radius and by ve-
hicles within a 10-meter radius. The receiver devices would be capable of
assessing the effects of mine engagements and of communicating casualty
mformation to the personnel or vehicle laser detectors which would activate
the MILES kill alarm and transmit the data back to the Operations Center
computers. The SAWE-RF system would define the casualty area for chemi-
cal munitions in 2 manner that allowed for the continuing lethal nature of
chemical weapons. The downwind drift of contaminants would be simu-
lated at speeds of 10 to 20 kilometers per hour, and would expand to 30
degrees off the centerline of drift from the point of contact. A chemical
alarm would sound, and if the player devices did not record breathing through
a surrogate canister-filter within 20 seconds, the soldier was declared killed.
A whistle alert would sound to indicate an area weapons event; flash, bang,
and smoke cues would follow.*

In March 1990, the Army approved the integration of the afore-
mentioned MILES II system into the SAWE-RF/GPS program, to take
advantage of a common contractor {Loral) and common program goals.
When fielded, the SAWE-RF/GPS/MILES II would be a single tactical
engagement training system. By integrating line-of-sight and non-line-
of-sight functions, cost savings could be realized by using a standard
design player and vehicle detector device, thus hopefully avoiding an-
other experience like that of CATIES. At the end of 1993, the new
training simulation system was still in the development and testing stages.
The plans to field it worldwide had, however, been abandoned. For the
time being, only the three maneuver training centers could expect to
receive SAWE-RF/GPS/MILES I1.%

86. (1) TC 25-6 coordinating draft, 7 Feb 94, p. 3-10. (2) The $6 billion multi-service GP'S prograrm was
managed by the U.S. Air Force. For a detailed discussion of the GPS see Callanan.

87. TC 25-6, coordinating draft, 7 Feb 94, pp. 3-8 to 3-10.

88. (1) Dastrup and Kaplan, CY 1890, pp. 96-97. (2} TC 25-8, coordinating draft, 7 Feb 94 pp. 3-9. (3)
TES Master Plan, May 1993, pp. 5-4.
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The Instrumentation System Upgrade

On the battlefield at the National Training Center, the MILES was
linked with a special instrumentation system. Central to the NTC concept
from the beginning had been the development of a sophisticated computer-
based instrumentation system to collect, analyze, and integrate information
from the battlefield. Volume I of this study related the history of the early
development and testing of the instrumentation system at Fort Irwin.* The
ambitious project to create an objective means of measuring the proficiency
of units and the outcome of force-on-force maneuvers was fraught with dif-
ficulties from the beginning. The project’s designation as a Small Business
Administration “set aside” and developmental problems caused numerous
delays. Although the Phase Iinstrumentation system had been scheduled for
delivery in July 1981—before the first rotation—it was not until June 1983
that the Army’s conditional acceptance of the 500 player system marked the
end of the Phase I procurement effort. The design characteristics and the
operation of the Core Instrumentation System (CIS) were discussed in Vol-
ume I of this study. Over the next ten years, the instrumentation system
received a number of “upgrades™ as laid out in the original concept. The
basic design, however, remained the same.

The NTC instrumentation system, sometimes known as NTC-IS,
was designed to provide unprecedented amounts of objective information to
analysts watching computer terminals and television screens miles away
from the battle. The instrumentation had a two-fold purpose. The first,
already noted, was to collect, edit, and display in near real time a complete
record of each training mission and provide relevant information to units
after the battle. The second was to provide a historical database to be used
to improve training techniques, organization, doctrine, and equipment ef-
fectiveness. The instrumentation in place in 1984 was relatively primitive
compared to what NTC developers envisioned as the objective system. As
soon as it seemed reasonably certain the NTC would remain a part of the
Army’s training system, efforts began to “upgrade” all the components of
the system, including the Operations Center facility.

The NTC instrumentation system collected data in three ways: com-
puter instrumentation; video monitoring; and communications monitoring.™

89. SeeChapman, NTC, Vol. [, pp. 57-79.

90. For a detailed discussion of the NTC instrumentation system as it existed in the mid-to-late $980s,
see NTC Vol. |, pp. 59-68. The instrumentation system was made up of three subsysterns. The Core
Instrumentation Subsystem (CIS}) contained the computer-based training control system inthe {Continued)
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The key part of the system was the player kit or “B” unit discussed above.
Those units were mounted on approximately 370 vehicles, although the com-
puter could track vp to 500 players. Operating in conjunction with the
MILES lasers and detectors, the B units recorded events—such as firing,
hit, kill, and use of radio—that occurred on the battlefield. About 100
“manpack’ systems for individual soldiers were also used. The manpack
systems could record hits, kills, or near misses, but could not identify the
firer. Throughout Fort Irwin’s vast training area were forty-four solar-
powered radio towers, or “A” stations. The A stations provided the triangu-
lation that provided position location.”® The relay stations “polled” ground
players every 5 seconds, helicopters every 0.5 seconds, and high perfor-
mance aircraft every 0.1 seconds. When a vehicle was polled, it transmitted
arange pulse which, if picked up by three A stations, could be used to locate
the player to within 10 meters of his actual location. The RDMS analyzed
the time difference from transmission to receipt. The relay stations “asked”
the vehicles “where are you?” “Have you fired?” “Have you been hit or
killed?” The queries were transparent to the vehicle crew. The polling was
not perfect. From 10 to 30 percent of vehicles could be lost to the computer
at any one time because of terrain masking, equipment malfunction, or other
causes. The information collected was relayed to a “C” station atop Tiefort
Mountain, the highest point in the principal maneuver area at Fort Irwin.
The C station transmitted the data to the Operations Center facility, the so-
called “Star Wars” or “Death Star” building, located in the heart of the
garrison at Fort Irwin. There the vehicle showed up as a symbol on a com-
puter screen—blue for the BLUFOR, red for the OPFOR, and yellow for
chemical attacks. The symbols also varied so that a Bradley Fighting Ve-
hicle could be distinguished from an Abrams tank. The computer then
attempted to “pair” or match the shooter to the target by comparing the
character of the vehicle and the time of the event. Often, however, a pairing
could not be made owing to signal masking problems.

The NTC also had two fixed cameras on the tops of mountains, and
portable cameras that moved to battle sites to film the battle on closed cir-
cuit television. Those pictures also were transmitted to the Star Wars build-
ing, where training analysts could watch the fight unfold. Concurrently,

90. (Continued) Operations Center building on the Fort lrwin garrison. The Range Data Measure-
ment Subsystem (RDMS)} included MILES, the position location system and the other components of
the system that gathered the data during the battles, that appeared onthe screensinthe CIS. The
Range Monitoring and Control Subsystem {RMCS) was made up of the transmitters and refay sta-
tions in the field that sent the data to the CIS.

g91. When four stations were used to determine position location, the process was known as
multilateration.
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analysts could listen to any of 90 radio networks to record critical transmis-
sions and listen for security violations. Each unit down to platoon level had
a controller assigned to it in the Star Wars building. The Operations Group
controller had a counterpart field controller with the unit on the battlefield.
The two controllers were in constant contact as to the status of the friendly
and opposing forces.*”

As noted in Chapter I, on T October 1984, Headquarters, Depart-
ment of the Army requested that FORSCOM and TRADOC develop a five
to ten year plan for the NTC. Several days later Brig. Gen. Edwin S. Leland,
Jr., NTC commander, outlined for the Army Commanders’ Conference, plans
for future NTC development. Among the issues were improvements to the
instrumentation system. That dialogue appears to have been the result of
several forces. First, the original concept for the NTC had included a
provision that the instrumentation evolve to take advantage of advancing
technology. Second, and also discussed previously, plans were being made
eventually to train three battalions simultaneously at the training center.
Meanwhile the brigade headquarters would play an increasingly larger role
in the training, and involvement of combat support and combat service sup-
. port would also increase. The aforementioned heavy/light rotations created
a requirement for more (O/Cs. And plans were to add forward support,
aviation, and field artillery battalions. Those plans meant more players had
to be instrumented. Originally, plans had been to conduct actual brigade
level exercises in FY 1990. In early 1988, that date was moved forward to
FY 1993, At the same time, the associated instrumentation enhancements
were moved up to FY 1993

~ Inearly 1988, the commander of the TRADOC Operations Group,
Col. William A. West, in a memorandum to the commander of the Army
Training Support Center at Fort Eustis, Col. M. E. Ekman, set forth his
view that an interim system to support training at the NTC through FY 1992
was essential.® The instrumentation system was six years old and already
fully taxed. He asserted that while a new operations center would remedy
some of the weaknesses of the system, other problems could not wait five
years for correction. An interim system, that would be fully compatible with
the planned objective system, was necessary to provide more communications

92. (1) Briefing, Brig. Gen. William G. Carter, [1992), Fort lrwin, Calif. {2) ARI Notebook, Oct 1888.

93. Memo thru Cdr CATAATZL-TAN for CDR ATSC ATIC-RT, [1988], subj: Interim Instrumentation Re-
guirements to Support NTC Operations Through FY 92.

94. The Directorate of Army Ammunition, Ranges, and Targets of the ATSC was the propenent forthe NTC
instrumentation at the time.
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networks and better range coverage “to provide more positive tratning con-
trol and better use of available land assets.” The Range Data Measurement
Subsystem (RDMS), West maintained, should be immediately enhanced to
allow tracking of at least 650 players with the subsequent replacement of the
RDMS with a 1000-player system based on a Global Positioning System
(GPS}; the MILES needed to be modified to allow more player identification
codes to be incorporated; four additional workstations needed to be pro-
vided in the Core Instrumentation Subsystem (CIS) in the new Star Wars
facility; and the Range Monitoring and Control Subsystem should be ex-
panded to increase the quality, coverage, and secure capability of the
subsystem’s transmitters and receivers.”

In the meantime, the NTC went ahead wi