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An Efficient Hybrid Simulation Methodology Using the Game
Physics Engine
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Abstract Most of the man-made systems can be modeled as a hybrid system which consists of both the
high-level and the low-level component model. High level model is responsible for decision-making and the
low-level one takes control of the mechanical component parts. Since the two models requires different
interpretation method according to their type, analysis of a hybrid system becomes a difficult job. For the
Analysis of the high-level model, methods for discrete event system models such as FSM can be used. On the
contrary, numerical analysis techniques are required for the low-level continuous-time system model. Since it
becomes a difficult thing for a modeller specifies and develops both the two-level models altogether, we
propose an efficient hybrid simulation method which employs a game physics engine that has been widely and
successfuly used in the area of game industry.

Key Words : Simulation, Hybrid system, Physics engine, DEVS
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Parameter Description
velocity Thf: velocity  vector of the
rigidbody.
. The angular velocity vector of the
angularVelocity .
rigidbody.
drag The drag of the object.
angularDrag The angular drag of the object.
mass The mass of the rigidbody.
useGravity C(?ntr(.)l§ whether gravity affects
this rigidbody.
centerOfMass The center of mass relative to the
transform'’s origin.
worldCenterOfMa | The center of mass of the rigidbody
Ss in world space
merﬂaTensorRota The rotation of the inertia tensor.
tion
o The diagonal inertia tensor of mass
inertiaTensor .
relative to the center of mass.
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