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Occupants Kinematic Response and Muscle Activities during Low-Speed Impact
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Abstract

The purpose of this study is to predict the physical motion of the human body under pre-

crash conditions. Low-speed frontal impact tests with human volunteers were conducted
using a linear-motor sled with a rigid seat, steering wheel and seat-belt. During the
experiments, the subject's physical motion, acceleration, and EMG signals were recorded.
The head-neck-torso accelerations were strongly influenced by the muscle activity after the
impact. Major body regions, such as the head, neck and pelvis, were constrained by the

associated muscle.
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Fig. 1 Outlook of the front-impact simulation sled system
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Fig. 2 Lateral view of the head /neck /torso /pelvis with
mounted accelerometer
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Table 1 Locations of the surface electrodes

Neck M. Sternocleidomastoideus, M.
Paravertebralis
Torso M. Latissimus Dorsi, M. Erector Spinae

Abdomen | M. Rectus Abdominis, M. Obliquus
Externus Abdominis

Lower M. Biceps Femoris, M.Rectus femoris, M.
Extremity | Gastrocnemius

Upper M. Biceps Brachii, M. Triceps Brachii, M.
Extremity | Deltoideus
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Fig. 3 Definition of the segment and rotational angle
between each segment
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Fig. 4 Physical motions from the 3D motion capturing system

(Lap/Shoulder Belt, Male, 0.8G : Relaxed)
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Time histories of resultant acceleration, angular velocity, restraints load and EMG (Lap/Shoulder Belt, Male, 0.8G : Relaxed)
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Fig. 6 Maximum flexion and extension angle of each joint
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