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ABSTRACT

This paper describes research on intelligent game character through performance enhancements of physics engine in computer games.
The algorithm that recognizes the physics situation uses momentum back-propagation neural networks. Also, we present an experiment
and its results, integration methods that display optimum performance based on the physics situation. In this experiment on integration
methods, the Euler method was shown to produce the best results in terms of fps in a simulation environment with collision detection.
Simulation with collision detection was shown similar fps for all three methods and the Runge-kutta method was shown the greatest
accuracy. In the experiment on physics situation recognition, a physics situation recognition algorithm where the number of input layers
(number of physical parameters) and output layvers (destruction value for the master car) is fixed has shown the best performance when
the number of hidden layers is 3 and the learming count number is 30,000. Since we tested with rigid bodies only, we are currently
studying efficient physics situation recognition for soft body objects.

Key Words : Physics Engine, Artificial Inteiligence, Intelligence Game Character
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<{P:Position, L:Linear Velocity, C: Center of Mass, M:Mass, V:Variable Velocity)

Norm Master Car Enemy Car

Value P L C M Vv P L C M v
0.1 1 0-10 0.0-1.0 1 1-5 1 0-10 0.0-1.0 1 1-5
0.2 2 11-20 1.1-2.0 2 6-10 2 11-20 1.1-2.0 2 6-10
0.3 3 21-30 2.1-30 3 11-15 3 21-30 21-30 3 11-15
04 4 31-40 3.1-40 4 16-20 4 31-40 3.1-40 4 16-20
05 5 41-50 41-50 5 21-25 5 41-50 41-50 5 21-25
06 6 51-60 51-6.0 6 26-30 6 51-60 51-6.0 6 26-30
0.7 7 61-70 6.1-7.0 7 31-3 7 61-70 6.1-7.0 7 31-35
0.8 8 71-80 7.1-80 8 36-40 8 71-80 7.1-8.0 8 36-40
0.9 9 81-90 3.1-90 9 41-45 9 81-9%0 8.1-90 9 41-45
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. member field set
i_toh -—————-— random value initialize {(-0.5 < i_to_h < 0.5)
h_too --—————-- random value initialize (-=0.05 < h_to_o < 0.05)
2. Error max value and learning rate initialize
learning rate = alpha ———----—- alpha initialize (0.1 > alpha > 0)
3. momentum value initialize
momentum value = beta —————— beta initialize ( 0 < beta < 0.8)
4. learn algorithm start
4.1 compute NET(hidgen Layer)
1/ 1 + exp(-NET(hidden layer))
4.2 compute NET(output Layer)
1/ 1 + exp(~NET(ouput ayer))
4.3 compute output error value
error value <- (target value - output value) * / 2 + error value
4.4 compute error output layer error signal / hidden layer error signal
output layer error signal <~ (target value - output value) * output
value (1 - output value)
hidden layer error signal <- hidden layer output value (1 - hidden
layer output vlaue) 3 ouput layer error signal * hidden layer weight
value
4.5 update weight
output layer—hidden layer weights update
hidden layer-input layer weights update
4.6 save weight variation
4.7 test condition
if error value < Error max
stop learn algorithm
else

goto 4
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Success Rate(%)
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