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effects of enemyladversary action, provide the force freedom of Types of Simulations 
movement during military operations, and inhibit the enemy/ 
adversary's ability to move. 

The Maneuver Support Battlefield Laboratory was officially 
organized at Fort Leonard Wood on 1 October 1996. Major 
General Clair Gill, commander of Fort Leonard Wood and 
commandant of the Engineer School, serves as the director. 
Colonel Ed Arnold serves as the deputy director for day-to-day 
operations. The commandants of the Army's Chemical, 
Engineer, and Military Police Schools form the battle lab's 
board of directors. 

The MSBL coordinates the efforts of other TRADOC battle 
labs and schools in the maneuver support experimentation 
arena. It also exchanges information with industry, academia, 
major Army commands (such as the U.S. Army Intelligence 
and Security Command), Army components of the combatant 
warfighting commands (such as the U.S. Army Europe and 
Seventh U.S. Army component of U.S. European Command), 
various governmental laboratories and Department of Defense 
agencies, and other nations' battle labs (such as the German 
Army Battle Lab). 

Experiments 
he primary function of the MSBL is to conduct 
experiments on potential systems, techniques, and 
concepts and then input the most promising ones across 

Anny DTLOMS programs. Most experiments are based on 
direct soldier and leader interaction with emerging technologies 
and materiel initiatives. The experiments support future 
materiel acquisition and assist with the development of future 
operational capabilities. They may be discrete, single events or 
progressive, iterative simulations (constructive, virtual, or live) 
designed to assess the military use and potential for new or 
revised concepts. 

MSBL-led teams plan, conduct, and provide proponent 
evaluations to TRADOC. These teams focus on specific 
capabilities or technology opportunities. The experimentation 
process consists of design, planning and reviews, approval, 
execution, and the decision to invest or discard. The MSBL is 
the clearing house for all experiments within the maneuver 
support arena, including those related experiments that are to be 
conducted elsewhere. 

Maneuver support experimentation produces one of the 
following recommendations: 

Invest in the Warfighting Rapid Acquisition Process 
(WRAP). Performed to accelerate fielding when mature 
technology fulfills an urgent need and experiments demon- 
strate compelling success. 

Invest in non-WRAR Performed when the technology is 
successful and the normal requirements-determination pro- 
cess is satisfactory for fielding. 

Experiment further. Initiative appears to have merit, but 
further experimentation is needed to refine the DTLOMS 
requirements or develop the technology. 

Discard. Initiative does not meet the needs of the Anny 
and merits no further investigation. 

ost maneuver support experiments are conducted 
through iterative simulations that evaluate new ideas 
and technology. Modern simulations allow the Army 

to evaluate current and future force capabilities, determine 
requirements, and compare the contributions of alternative 
solutions. Simulations are divided into the following three 
categories, each with characteristic strengths and weaknesses: 

Constructive simulations replicate warfare through 
computer-modeled war games. In some constructive simulations, 
the computer presents the participants with a graphic showing the 
operational situation and allows them to make decisions that 
influence the situation. Most constructive simulations employ 
models that war-game against a competent and active opponent. 
Others run independently of human interaction once the initial 
parameters and data are established. Constructive simulations 
replicate live exercises; simulate prototype technologies not 
currently available; vary the mission, threat, terrain, and weather; 
and repeat events until participants gain confidence in the 
outcomes. 

Virtual simulations are conducted with electronic mock-ups 
of real weapons systems. The mock-ups use computers to 
replicate onboard systems and the external combat environment. 
Flight and tank-gunnery simulators are representative of this type 
of simulation. Virtual simulations allow man-in-the-loop assess- 
ments of new DTLOMS programs. Simulators at various 
locations can be linked to offer a common warfighting picture for 
multiple elements of the force. Insights are derived at both 
operational and systems levels. The advantage of virtual 
simulations is the ability to have soldiers make warfighting 
decisions while computers analyze the effects. 

Live simulations are exercises conducted by units in the field, 
preferably against a tactically competitive OPFOR. Live 
simulations are useful to experiment with new DTLOMS 
programs. They offer the advantage of using soldiers and 
equipment in an actual training environment. The advantage of 
realism in live simulations must be balanced against their expense 
and the inability to repeat training events. 

The optimal solution in experimental analysis probably is to 
use a combination of the three simulation types. Live simulations 
offer the most realistic environment for analysis, but the cost may 
be prohibitive. Ideally, experiments should maximize the use of 
live and virtual simulations and augment them with constructive 
simulations. The ability to link live, virtual, and constructive 
simulations through the use of distributed interactive simulation 
(DIS) links facilitates the best use of all three types. 

Fort Leonard Wood is working to establish a Core Distributed 
hteractive Simulations Facility by the year 2000. This facility 
will provide state-of-the-art simulation for experiments and 
exercises in a synthetic environment using distributed interactive 
technologies. The facility will be physically and electronically 
secure and have fully integrated, validated, and accredited 
simulators, models, and tools. State-of-the-art reconfigurable, 
virtual simulators will represent the full functionality and 
capability of a battalion task force. The facility will provide 
realistic command, control, communications, computers, and 
intelligence (C4I), including battlefield effects. Users will have 

14 Engineer April I997 



access to repositories of standard databases, representations, 
algorithms, symbols, scenarios, and other data. They can access 
realistic resolution terrain databases with a variety of terrain 
types, conditions, and climates. The facility will support 
concept evaluation; requirements determination; crew, unit, 
command, and battle staff training; technology development 
and evaluation; system development; test and evaluation; tactics 
and doctrine development; and force modernization. 

Current Experiments 
he MSBL currently is involved with Force XXI and 
Army After Next tests and experiments. (Force XXI is 
concerned with operations between the years 2000 and 

2010. Army After Next is concerned with operations after 
2020.) The battle lab focuses experiments and analysis efforts 
to- 

W Analyze operational impacts of various Force XXI and 
Army After Next designs of maneuver support forces. 

Leverage emerging technology to improve digital terrain 
data acquisition, storage, updates, dissemination, and 
exploitation on the battlefield. 

Provide an integrated joint force-protection strategy 
against nuclear, biological, and chemical (NBC) weapons 
and associated threats. This effort spans the spectrum of 
conflict from chemical and biological counterterrorism and 
industrial hazards during military operations to NBC 
defense during full-scale combat operations. 

Enhance counterproliferation initiatives for weapons of 
mass destruction. 

W Enhance NBC defense capabilities in operations other than 
war. 

Integrate NBC defense into the passive sensors of the the- 
ater missile defense system. 

W Provide an NBC defense battle management system that is 
integrated into Army command and control systems to 
leverage information technology in Force XXI and Army 
After Next operations. 

W Identify military technologies that can be applied in mili- 
tary and civilian counterdrug operations. 

Provide capabilities needed to conduct land countermine 
operations. 

Analyze physical security requirements and capabilities for 
Force XXI operations, including nonlethal technologies 
and land mines, robotics, and antiterrorist activities. 

The battle lab began limited experiments during 2nd quarter 
FY97, including several Concept Evaluation Program ex- 
periments. It is now the sponsor of the Autonomous Remote 
Chemical and Biological Agent Sensor-Advanced Concepts 
and Technology (ACT) I1 program and will receive sponsorship 
of the Biological Detection-Advanced Technology De- 
monstration (ATD) on 1 October 1997. The Dismounted 
Battlespace Battle Lab continues current proponent efforts 
involved with the Task Force XXI and Division XXI Advanced 
Warfighting Experiments (AWE) and Prairie Warrior 97. 

Insights gleaned from FY97 experimentation include: 

W The Hornet (wide-area munition) is a clear "winner." 

W The proposed Division XXI engineer group design is inade- 
quate to support full-spectrum division operations. 

W Collecting, storing, updating, and disseminating high- 
resolution digital terrain data are critical elements of the 
commander's battlefield visualization program. 

W Maneuver brigades require dedicated terrain analysis 
capability. 

W An automated NBC early warning system is required for 
force protection. 

Experimentation in FY97 resulted in the following 
recommendations: 

W Possible WRAP investment systems include: Assault 
Breach Marking System (ABMS), Downsized Digitized 
Topographic Support System @TSS), Digital Reconnais- 
sance System (DRS), and Miniflail Mine-Clearing System. 

W Requirements to be documented include: Antipersonnel 
Obstacle-Breaching System (APOBS), intelligent minefield 
(IMF), and vehicle teleoperation capability (VTC). 

W Systems requiring further experimentation include: Ground 
and Hand-Held Standoff Mine-Detection Systems (G- 
STAMIDS and H-STAMIDS), biological detection systems, 
digital terrain data dissemination through long-range com- 
munications systems. 

W No experiments currently are scheduled to be discarded 

For further information, contact the M'meuver Support Battle 
Lab: Colonel Ed Arnold, Lieutenant Colonel Bill McCoy, or Mr. 
Vern Lowrey (573) 563-4082, DSN 676-4082, fax 4089. e-mail: 
arnolde@ wood-vines.army.mil,mccoyw @ wood-vines.- 

MI: Lowrey serves as technical director of the Maneuver 
Support Battle Lab at Fort Leonard Wood. He is commander of 
the 1138th Engineer Battalion (First Missouri), Missouri 
National Guard. 

Captain Green is the integration ofSicer in the Maneuver 
Support Battle Lab at Fort Leonard Wood. Previous assignments 
include commander of B Company, 3/10 Infantry Battalion, Fort 
Leonard Wood, Missouri. CPT Green holds a master 5 degree 
from the University of Missouri at Rolla. 
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