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Abstract

Combat simulation is 3 major area of research of Defence Technology

Institute (DTI). Intelligent agents are an Important part of any combat simulation,
Existing combat simulation lacks multipl

e real world characteristics, particularly in
Thailand. This research devel

Ops a multiagent systems (MAS) of humand crowd to be
ation environment. The outcome created is a number of DLL
(dynamic link library) files integrated into the targeted environment. Through the
gure how to run the simulation via an easy-to-use graphic user
interface. There are two types of agents, civilian and soldier. For soldier, user can
specify the origin, path and destination (known as waypoint) for the group. The
agents will move coherently along the path. For civilian, agents will have individual
origins and destinations. Each agent will individually plan and move toward the goal.
In general, the most important issues in deploying MAS into another simulation
system are i) collision avoidance: indicating whether the simulation is logically true
and agents can navigate themselves to their destinations, and ii) number of agents:
indicating the capability limit of the system - the number of agents which can be
embedded into the system without any lag both in simulation and rendering. We
carefully tested our system on both criteria. Firstly, we tested whether agents can

deployed in simul

libraries, the user confi

move collision-free in 5 settings where stable and moving obstacles were present.
The results showed agents can move without collision. We then tested how agents
move in dense areas - how much it costs to navigate agents to destinations and
what the agents’ paths are like. We conducted experiments in two settings, virtual
square (V-S) and virtual circle (V-Q) to find out the performances and the behaviors of
the agents. We found that the increasing number of agents affects the performance
by increasing duration, number of rounds, duration per round, duration per agent,
and round per agent in both V-S and V-C because their trends suggests so. However,
it obviously shows that there is no pattern, linear or exponential, of relation between
the increment on number of agents and the increment on those values. In other
words, agents move realistically. With regards to the behavior of the agents, we
found that most agents are affected by the increasing number of agents that their
paths divert sienificantly from the original plan. However, all the agents can navigate
themselves towards the destinations. Lastly, we test how agents perform in the
targeted environment. We tested in 3 setting V-S, V-C and multiple targets (M-T)
versus three terrains, open space, bush, and urban area in different map containing
100 up to 1000 agents. We found that agents travel towards and reach destinations






