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Optimization of a Side Airbag Release Algorithm
by Genetic Algorithm
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ABSTRACT

For proper release of side airbags, the onset of crash should be detected first. After crash
detection, the algorithm has to make a decision whether the side airbag deployment is nece-
ssary. If the deployment is necessary, proper timing has to be provided for the maximum
protection of driver or passenger. The side airbag release algorithm should be robust against
the statistical deviations which are inherent to experimental crash test data. Deterministic
optimizat;ion' algorithms cannot be used for the side airbag release algorithm since the ob-
jective function cannot be expressed in a closed form, From this background, genetic algo-
rithm has been used for the optimization, The optimization requires moderate amount of com-
putation and gives satisfactory results.
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Parameters Description Number of bits
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Sampling period
¥ A 22

Table 2 Parameters values used in the
genetic algorithm

Parameter Value
Length of chromosomes 22
Number of chromosomes 20

Maximum generation 30

Probability of crossover, porossover 0.6

Probability of mutation, pmutation | 0.001
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Fig.6 Coding of algorithm parameters into a
chromosome(string)
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Fig.7 Evolution of object function value Y with generation at four sensor locations

Table 3 Optimized side airbag algorithm parameter values at four sensing locations

Parameters Filetering number of threshold sampling
frequency averaged data, acceleration period
Sensing locations f., Hz m C, g At msec
B-pillar middle point 160 110 38 10.04
| B-pillar lower point 82 126 33 0.02
Seat belt anchorage point 178 150 47 0.02
Tunnel front 190 62 0.9 0.02
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Fig.8 Deceleration speed AV vs time for various side crash conditions at four sensor
locations

Table 4 Side airbag firing time for different crash conditions at four sensing locations

iring time
(msec)
crash
conditions

B-pillar middle B-pillar lower Seat belt anchorage Tunnel front

tigeshold| Uhre | Uiota |tehweshold| thre | tiotal |ttwreshoid| thie | teotal |Cibreshold| tore | Lootal

ball impact |no fire|no fire|no fire[no fire[no fire[no fire|no fire|no fire|no fire|no fire|no fire|no fire

8.5mph 83 |no fire|no fire] 9.3 |no fireno fire| 86 [no fire[no fire; 7.3 |no fire/no fire
13.5mph 6.4 19 83 51 37 838 6.5 18 8.3 54 28 82
18.5mph 56 16 7.3 5.7 28 86 | 59 21 8.0 45 24 6.8
23.5mph 50 17 6.7 37 33 7.0 50 20 7.0 40 19 59
28.5mph 46 15 6.0 43 28 | 711 45 16 | 61 36 18 55
33.5mph 42 14 56 37 30 6.7 42 14 | b6 33 1.8 5.2
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