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Evaluation of the Reliability of Crash Discrimination Algorithms
by using the Monte Carlo Method

A3 s, A d 8"
Young-Hak Kim, Hyun-Yong Jeong

ABSTRACT

The Monte Carlo method was used to evaluate the reliability of crash discrimination algorithms. Through the
Fast Fourier Transformation, crash pulses obtained during frontal crash tests of a mini van and a sports utility
vehicle were transformed to signals in the frequency domain, and the signals were divided into basic signals and
changeable signals. The changeable signals were modified through random generation, and they were combined
with the basic signals. Then, the combined signals were transferred back to the time domain, In this way
numerous crash pulses could be generated. For the generated pulses, crash discrimination algorithms were
evaluated by examining whether they did not result in air bag deployment for the pulses requiring no air bag
deployment and whether they resulted in time-to-fires faster than required time-to-fires for the pulses requiring air
bag deployment. The crash discrimination algorithm in which the absolute value of the deceleration change
multiplied by the velocity change or the summation of the absolute value of the deceleration change was used as a

metric was proven to be highly reliable.
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Table 2

The ratio of TTF to RTTF for frontal crash

modes of a minivan obtained by new
algorithms

agorithm

crash mode

deceleration’
X velocity

|Adeceleration|
x velocity

Z|Adeceleration|

128 kmh
frontal

No Fire

No Fire

No Fire

40 knvh rough
road

No Fire

No Fire

No Fire

15 km/h offset

No Fire

No Fire

No Fire

224 kmh
frontal

60 %

70%

75%

48 km/h
frontal

47%

67%

67%

56 km/h
frontal

89%

B %

89%

304 kin'h pole

89%

89%

81%

32 km/h
underride

108 %

%0 %

93%

352 kmn/h left
oblique

37%

56%

57%

352 km/h right

43%

60%

61%

9

48 knvh pole

97%

5%

65%

48 knvh right

39%

50%

52%

9

56 knv/h offfset

24%

62%

33%

Table 3

The ratio of TTF to RTTF for frontal crash

modes of a sports utility vehicle obtained by

new algorithms
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Table4 The percentage of satisfying the requirements for

a minivan
rithm | deceleration’ | |Adeceleration| .
crash x velocity x velocity DAdeceleration|
‘ﬁn'“m“‘ h 945% 91% 9.5%
40 kan/ m'""“g" 100% 100% 100%
15 ke offset 100% 985% 74.5%
zfﬁ‘:n"’ml“‘" 93% 100% 86%
“:u‘“n‘w““ 100% 100% 100%
sgo“n'm“" 100% 100% 995%
304 km/h pole 75% 100% 100%
”i“““i"‘ 4% 855% 9%
35“21"..“":“ 45% 9% 100%
35'2"'“"’| “;’g'" 2% 100% 100%
48 kanvh pole 100% 985% 9.5%
48 kmh right 9% 100% 100%
56 kn/h offset 100% 100% 100%
Average 83% 97.9% 96.1%

Table 5 The percentage of satisfying the requirements

for a sports utility vehicle
- — -

o m“ m"‘“" T{Adeceleration]
128k 95% %% 995%
kb rosgh | 100% 100% 100%
ISkmhoffet |  995% 99.5% 2%
z?;mhi::lvh 945% 985% 905%
Bl 100% 100% 95%
5:;:%“ 100% 100% 100%
WAkmhpole | 855% 100% 100%
Skt 575% 100% 975%
35"% e | 5% 100% 100%
382 o':'h‘f“ue"g"‘ 6% 100% 100%
48 kvh pole 100% 95% 95%
“g""ﬁq:;g"‘ 995% 100% 100%
Sokmhofset | 100% 100% 100%
Average %03% 9% 983%
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