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Vehicle Occupant Protection System Design
by Using Evolutionary Multi-objective Optimization
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In this papaer, a parametric model of the behavior of the occupant at a vehicle frontal crash
was constructed by using multi-body dynamics simulation. Then an evolutionary multi-
objective optimization for reducing injury criteria of head and chest was done. The results
were that 1) qualitative trend was understood by analyzing the trade-off information and the
correlation among the objective functions and the design variables, and 2) the advantage of
the multi-objective optimization was validated by comparing to a result of a single-objective
optimization.
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Generic Parameters

Population Size 40
Num. of Generation 50
Crossover BLX-0.5
Crossover Rate 1.0
Mutation Rate 0.1
Range Adaptation Operation

Starting Generation | 20
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# 1 wEHAK
Variable Range and Name Base Design
Air Bag: Time to Fire (sec.) 0.015 < AB.TTF < 0.035 0.02
Mass Flow Rate 0.5 < AB.MFR <20 1.0
Vent Hole Factor 0.5 <ABVHF <20 1.0
Seat Belt: Time to Fire (sec.) | 0.01 < SB_Preten.TTF < 0.03 0.02
Load Limit (N) 2000 < SB_LL < 6000 4000
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Multi-Obj.  Single-Obj.
Best 0.1278 0.1277
Average 0.1280 0.1287
Worst 0.1283 0.1301
Stdev (x10~%) 1.46 7.06
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