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SUBJECT:  Joint Conflict and Tactical Simulation (JCATS)                              

1.  Purpose.  Provide an overview of JCATS   

2.  Echelon Model Supports.  Staff training from battalion to brigade level; and      small-unit leader training from fire team through company 

3.  Introduction.  The Joint Conflict and Tactical Simulation (JCATS) is a multi-sided interactive, entity-level conflict simulation used by military and site security organizations as an exercise driver and a tool for training, analysis and mission planning. Among the unique capabilities provided by JCATS is very detailed modeling of small group tactics in rural or urban terrain modeling day or night operations with artificial lighting. JCATS also provides dynamic aggregation and de-aggregation of units during the game, allowing the user to control large numbers of entities with fewer players. Because JCATS is a data-driven model, proper data configuration provides tremendous flexibility in modeling situations or equipment. The JCATS suite includes all the editors necessary to construct or modify data sets.                                                                                                

JCATS is the result of merging the capabilities of the Joint Conflict Model (JCM) and the Joint Tactical Simulation (JTS). Both models were developed and supported by Lawrence Livermore National Laboratory’s (LLNL) Combat Simulation Laboratory (CSL). The CSL has been developing conflict models for DOE and DOD use since 1974. The model proponent and configuration control organization for JCATS is the Joint WarFighting Center (JWFC). JCATS Version 1.0.0 was released in April of 1998. Version 1.1.0 was released in October of 1998. Version 1.2.0 was released in December of 1998.  As of this date, the current version of JCATS is 4.1, released in March of 2003.  Development has been funded out of the Joint WarFighting Center and the Defense Modeling and Simulation Office. The Verification and Validation results that have been completed for JTS will be evaluated to ensure they extend to JCATS.

There are currently in excess of 98 registered users at 152 sites.  Department of Defense and other U.S. Government users of JCATS, including units and offices of:

· United States Joint Forces Command

· United States Marine Corps

· United States Army

· United States Air Force

· United States Navy

· Department of Energy

· Department of Treasury

4.  Overview.  JCATS combines the ability to model large 24,000 km x 24,000 km playbox scenarios with the detail needed to handle a hostage rescue situation inside a building. It contains many of the features of JTS and JCM and is able to dynamically aggregate and de-aggregate units to an entity level.  This functionality greatly facilitates DIS or HLA interactions with highly aggregated models such as the Joint Theater Level Simulation (JTLS). JCATS improves on the JTS and JCM user interface, resulting in a more usable simulation. The user is better able to visualize multi-story building operations and other interactions with complex terrain features. JCATS differs from most other combat simulations primarily in its terrain and feature representations, detailed dismounted infantry, and urban features, while conducting large-scale joint exercises..

JCATS supports tactical and strategic operational training, analyses, experimentation, mission planning and rehearsal activities.  Unique among military simulation models, JCATS supports small-unit tactics in rural and urban terrain, including multi-floor buildings with doors, windows, interior walls; day operations under differing visibility; or night operations with artificial lighting. 

Underlying the visual simulation are Digital Terrain Elevation Data (DTED) which interact with systems during simulation runs. Not only can users display contour lines to replicate terrain maps, but steep hills slow down movement; cliffs, buildings, and disabled vehicles block movement-as do rivers and lakes unless a system can ford or swim; and terrain features and buildings block line of site and bullet trajectories. 

JCATS is the only DOD simulation that models multi-story building interiors and allows people to enter into and operate inside buildings, using walls for cover and concealment, and windows for observation and fire ports. Firing systems can be directed individually or can be set to fire automatically, and PHPK (Probability of Hit/Probability of Kill) algorithms determine outcomes. JCATS also allows and considers fire suppression, fatigue, fratricide, and health to determine exercise-play outcomes. 

JCATS complies with DIS (Distributed Interactive Simulations) and HLA (High-Level Architecture) protocols; and thereby can interact with highly aggregated models such as the Joint Theater Level Simulation (JTLS). 

5.  Software.  Proprietary software developed by Lawrence Livermore National Laboratory (LLNL) for DOD and DOE, written in C++ for Unix and Linux. 

6.  Functionality.

a.  JCATS features include:

· Interactive interface allowing the player to input tactics, 

· Entity-level play in rural and urban terrain, 

· Hierarchical aggregation and de-aggregation, 

· Joint and brown water naval capability, 

· Command and control graphical operations planning, 

· Multiple language player interface, 

· Ability to introduce new entities dynamically during the game, 

· Ability to change side relationships dynamically during the game, 

· Three dimensional solid buildings modeled as objects on the terrain, 

· Building interiors including multiple floors, doors, windows and walls, 

· User-defined natural lighting and artificial area and spot lighting, 

· Security sensors (area and linear), 

· Underwater obstacles and river currents, 

· Behavior model

· High resolution minefield model, 

· Detailed trafficability model, 

· Joint assets including dismounted infantry, tracked and untracked vehicles, amphibious systems, fixed and rotary wing aircraft, ships and submarines, 

· Hierarchically defined forces, 

· All standard weapons and munitions with effectiveness ruled by probability of hit and probability of kill data and lethal area, 

· Secondary suppression and peripheral acquisition models, 

· Ability to de-aggregate forces on command, 

· Optical, thermal, aircraft and marine radar and sonar sensors, 

· Precision guided weapons and 

· Non-lethal weapons effects. 

· Capture and surrender, 

· Entity level movement, acquisition and targeting, 

· Movement and conflict in rural, urban, brown water, blue water and built-up areas, 

· Clearing, occupying and fortifying buildings, 

· Re-supply and transfer of fuel and ammunition, 

· Mount/dismount vehicles, ships, airplanes and helicopters, 

· Weapon and ammunition recovery and cross leveling. 

b.  JCATS capabilities include:

· Target acquisition by optical, thermal, and radar and sonar sensors.

· Target detection by sound and unattended sensors.

· Penetration or breaching of barriers and minefields.

· Mount/dismount vehicles.

· Partial and full defilade.

· Preparation of fortified or protected positions.

· Planned direct-fire engagements against suppression areas and systems.

· Artillery missions planned by the player or a forward observer.

· Fixed-wing aircraft missions.

· Close air support (CAS) missions.

· Movement and combat in and around buildings.

· Night operations with artificial lighting.

· Adverse weather.

· Fratricide.

· Fatigue.

· Suppression and secondary suppression.

· Laser guided munitions.

· Aggregation.

· Subterranean.

· Tracked missed shots.

· Surf zones (sea height and wave height suppression).

· Support of joint operations with aircraft, ships, helicopters, amphibious and ground vehicles, and troops.

· Recovery and repair of injured or damaged vehicles.

· Performance degradation from fatigue, suppression, MOPP, weather, and non-lethal weapons.

· C4I interface with IOSv1 (and C2PC) for transmission of unit position reporting.

· C4I interface capability with AFATDS.

JCATS incorporates a behavior model capable of representing human behavior contingent on a specific condition, or set of conditions represented in the model.  Commandable Entity (CE) behavior is ”task” dependent as specified by the operator and is capable of being turned on/off by the operator.

JCATS can be run in three modes: batch, normal or replay.  Replay is normally used as an after action analysis tool.

There are several ways in which to review lessons learned during a JCATS exercise.  The entire exercise may be replayed, various reports can be generated for future analysis, and the Analyst WorkStation can be used to perform further analytical functions. 

The Analyst WorkStation (AWS) is a built-in after action review system that allows near real-time analysis of simulation and field exercise data.  Event information such as sensor acquisitions, direct fire engagements, and movement orders are processed by AWS.  The data can be displayed on a high-resolution map background.  The ability to overlay information on the map background and to query the data by picking a symbol on the screen allows the analyst to gain insights in minutes that in the past may have taken much longer.  In combat simulation, only a small fraction of the data is important to any specific problem.  AWS allows multiple uses of archived combat simulation data, thus saving time and dollars.  AWS also provides a standard set of graphs and reports which summarize combat activities.

· For on screen reportsxe “Reports”, JCATS collects event, force, and position information during the simulation run showing the current status.  The reports may be printed or saved as files for post-processing of the simulation run.

· JCATS also supports simulation review through the Analyst WorkStation (AWS).  AWS is a menu driven tool that allows for near real time analysis of simulation and field exercise data.  It utilizes event data collected during the running of the simulation.  The event files generated by JCATS during the game must be converted into compatible AWS files in the Analyst WorkStation.  Data from non-JCATS simulations may be viewed in AWS providing the data has been converted into the proper format.

· Scenarios may be replayed (reviewed) using JCATS Replay from the Simulation Exercise Control Panel. This means they can be viewed, started, paused, etc.  During the replay, single or multiple workstations can be used to display selected forces or the controller. The replay shows the graphical updates as they appeared on each workstation during the run.

No changes to orders or outcomes are possible.

JCATS 3D viewers have been developed. Either NVP or TOPSCENE allow the user to view terrain in a three dimensional context before running a scenario, both for players to understand the terrain and to determine the validity of the terrain as built. It also allows users to watch the game unfold in three dimensions from any viewpoint.  

7.  Equipment.  JCATS is designed to run in a distributed environment.  Currently, it is supported on both Sun Microsystems platforms (running the Sun Solaris operating system) and PCs running Red Hat Linux 7.3.  Typically, one computer functions as a server for the simulation and is referred to as the host workstation, or “Simhost”.  Other workstations are provided for the various forces involved in the game and are called client workstations, or clients.  These workstations are connected to each other via Ethernet.  One host workstation will often have a digitizer tablet to allow terrain data entry.  Printers may be networked to print out reports before, during, and following a simulation run.  If there is a shortage of workstations, the host workstation may be used both as the host and a display workstation.  

8.  Databases.    

     -Terrain: using NIMA (National Imagery and Mapping Agency) DTED levels 0, 1, and 2, terrain playboxes may be built anywhere in the world using real data; users can also build generic terrain without DTED, drawing contour elevations and terrain features to fit a scenario.

     -Systems: weapons, aircraft, ships, vehicles, sensors, and people can be modeled to any parameters, allowing users to validate equipment use in the development stage. System databases can be saved and reused in any scenario. 

     -Exercise: force structures can be saved and used or modified in any playbox.

9.  Sources.

     -Joint Warfighting Center http://www.jwfc.acom.mil/dodnato/jw500/jcats/
     -Web Site: http://www.llnl.gov/nai/group/CSLHome.htm  (Lawrence Livermore National Laboratory)  

10.  Strengths/Limitations.

     a.  Strengths: 

          -Detailed modeling of tactics in urban terrain

          -Staff training from platoon to brigade  

          -Small-unit leader training, fire team through company 

          -Operational plan analyses and validation

          -Test and evaluation of new or future weapons and systems

      b.  Considerations:  JCATS is most effective when used to simulate units modeled at the brigade level and below. Units larger than a brigade should use aggregate level simulations such as MTWS, CBS, or JTLS. There are also needed improvements to the C4I capabilities in this system to include a direct interface with AFATDS, TBMCS, and messaging capability between IOSv1 and IOSv2. In addition, JCATS doesn’t direct import VECTOR RSTR map products. Terrain is built locally at USMC simulation centers by experienced JCATS operators. MSTP has submitted software change requests to the JCATS developer for these improvements via the JCATS Program Manager at the Joint Warfighting Center, JFCOM, Suffolk, Virgina.
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