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Development of Virtual Robot Based on Autonomous Behavior Acquisition

Masahito YAMAMOTO*, Kenji IWADATE*, Ryosuke OOE**,
Tkuo Suzukr* and Masashi FURUKAWA*

In this paper, we demonstrate a design of autonomous virtual robots and develop a design tool for autonomous

virtual robots. A virtual robot can behave autonomously by using its own sensors and controllers on three-
dimensional physically modeled environment. An approximate fluid environment model based on the drag force
modeling is presented. The developed tool can simulate a physical environment at any time during the modeling
process. A combinatorial use of neural network implementation for controllers and optimization method (genetic
algorithm or particle swarm optimization) enables us to create autonomous behaviors of virtual robots.
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Fig.1 Modeling/Simulation Software: modeling mode (left)
and simulation mode (right)
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Architecture
Mesh Primitive x 20
Actuator x 13
Sensor x 2
Neuron x 303

Physical Data

p 300 [kg/m?]
Mt 0.9

Hy: 0.8

e :0.3

Fig.3 Salamander robot
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Fig.4 Evolved behavior: walking behavior (left) and swim-
ming behavior (right)
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Fig. 6 Output of actuators of obtained behavior in land and
water environments

Fig. 7 da Vinci helicopter model (left) and revised helicopter
model (right)
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Fig. 8 Transitions of altitudes of the helicopter in typical gen-
eration and the best performed helicopter
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