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Approximation Modeling for Evaluation
of Occupant Behavior at Vehicle Crash

Hirosuke Horii'
T Dept. of Mechanical Systems Engineering, University of Yamanashi

In this paper, approximation models of an occupant behavior at a vehicle crash are con-
structed by using Gaussian Process and Anisotropy Kriging. The approximation models are
used for efficient evaluation of the occupant behavior which has high nonlinearity and multi-
modal response. Training data sets are obtained by using an analytical model of Multi-body
Dynamics simulation. Then accuracies of the approximation models are verified by using
training data set and test data set. The results shows the approximation response is in good
agreement with HIC, ChestG and Femur Load.
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Variable

Range and Name

Air Bag: Time to Fire (sec.)
Mass Flow Rate
Vent Hole Factor

0.015 < AB.TTF < 0.035
0.5 < AB.MFR<20
0.5 < AB.VHF <2.0

Seat Belt: Time to Fire (sec.)
Load Limit (N)

0.01 < SB.TTF <0.03
2000 < SB_LL < 6000

Knee Bolster:  Stiffness Factor

0.5 < KB.SF <20
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GP: Training data AKR: Training data
Num. of training data 100 200 300 400 100 200 300 400
HIC 4.85E-11 | 3.35E-11 | 2.15E-11 | 1.06E-11 4.95E-01 | 1.12E4-00 1.97E-05 | 1.68E+00
ChestG 1.22E-11 | 7.06E-12 | 7.37E-12 | 4.41E-11 | 1.00E+00 | 1.12E+00 | 1.12E4+00 | 1.09E-+00
FL_L 1.70E-05 | 2.92E-11 | 8.46E-08 | 3.35E-06 5.01E-01 3.94E-01 5.61E-01 8.00E-01
FL_R 1.99E-05 | 3.31E-11 | 1.30E-11 | 3.21E-06 5.07E-01 4.80E-01 6.25E-01 7.92E-01
% 3: GP £ AKR O7 A 7 — #2815 EFHHE & HEEE & O FHMREE
GP: Test data AKR: Test data
Num. of training data 100 200 300 400 100 200 300 400
HIC 18.09 | 856 | 6.21 | 6.77 | 6.35 | 4.12 | 5.24 | 4.08
ChestG 230 | 1.87 | 1.35 | 2.56 | 1.66 | 1.34 | 1.30 | 1.27
FL_L 3.33 | 2.89 | 3.07 | 3.13 | 3.32 | 3.64 | 3.64 | 3.24
FL_R 3.07 | 2.55 | 2.78 | 2.35 | 2.55 | 2.85 | 2.71 | 2.25
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