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simulation is required for the dynamic analysis of complex human body motion.
to apply a neural network to the motion analysis in various driving situations.
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Visual effects are important cues for providing occupants with virtual reality in a vehicle simulator
which imitates real driving. The viewpoint of an occupant is sensitively dependent upon the occupant's
posture, therefore, the total human body motion must be considered in a graphic simulator. A real-time

This study attempts
A full car of

medium-sized vehicles was selected and modeled, and then analyzed using ADAMS in such driving
conditions as bump-pass and lane-change for acquiring the accelerations of chassis of the vehicle
model. A hybrid 111 50%ile adult male dummy model was selected and modeled in an ellipsoid model.
Multibody system analysis software, MADYMO, was used in the motion analysis of an occupant model
in the seated position under the acceleration field of the vehicle model. Acceleration data of the head
were collected as inputs to the viewpoint movement. Based on these data, a back-propagation neural
network was composed to perform the real-time analysis of occupant motions under specified driving
conditions and validated output of the composed neural network with MADYMO result in arbitrary
driving scenario.
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Fig. 1

Full car modeling using ADAMS

Fig. 2 Multibody structure of car

Table 1 Parts of car model

Body Number Bodv Name
1 Chassis
2,3 Front hub
4,5 Rear hub
6, 7 Front piston rod
8, 9 Rear piston rod
10 Steer ng rack
11, 12 Rear front
control arm
13, 14 Rear rear
control arm
15, 16 Front control arm
17, 18 Fron: wheel
19, 20 Rear wheel
21, 22 Tie rod
23, 24 Tens on bar
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Fig. 3 X-directional acceleration and roll acceleration

of vehicle in bump-pass
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Fig. 4 Z-directional acceleration and pitch acceleration
of vehicle in bump-pass

—— Y acceleration
————— Yaw acceleratoin 1)

Acceleration (m/s’)

Angular acceleration (deg/s’)

T T T T T T T
5 0 5 1 5 2 n 3
Time (sec)

Fig. 5 Y-directional acceleration and yaw acceleration

of vehicle in lane-change
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