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A Study on the Airbag Crash Recdgnition Algorithm
for Vehicle Impact Modes and Speeds

A7) ¥, o B 4
Kian Sung, Changsik Lee

ABSTRACT

Crash test data from different impact modes and threshold speeds were used to assess the
effects of impact conditions on air bag electronic single point sensing (ESPS) activation
requirements. The requirements are expressed in terms of the desired sensor activation time
based on unbelted driver dummy kinematics. A crash discriminator pre-displacement is
introduced to crash recognition algorithm to the ESPS. The new crash recognition algorithm
named Velocity Energy Pre-displacement (VEPD) method is developed and the ESPS algorithm
based on the VEPD technique is used to assess the ESPS system performance. It is shown that
VEPD method correlates very well with desired sensor activation time and meets the activation
requirement.
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Table 1 Vehicle impact test conditions

No. Condition Result |Configuration
Must-
8.9mph Full Frontal i
L as ) | pot I =
12mph Full Frontal| Must- :
2 (19.3 kph) Active I ﬂ.
18mph Centered
Must-
3 Pole ;
(200 kph) | Active
30mph Frontal a — =
4 Angular Left I}\\/Icut?; g.
(48.3 kph)
30mph Frontal Must- -
5| Angular Right . / =
(483 kph) | Active
30mph Full Frontal | Must-
6 (48.3 kph) Active I g.
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Table 2 Vehicle rough road test conditions

No| Condition Result Configuration
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o oy | N5 | _ oo
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(35 kph) Active |
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Fig. 1 Location of vehicle crash sensor
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Fig. 2 Block diagram of signal processing in ESPS
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Fig. 3 Filtered accelerometer signals of impact test
No. 1, 2, and 3
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Fig. 6 Velocity changes vs. time of six impact tests
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Fig. 7 Energy changes vs. time of six impact tests
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Fig. 10 Comparison of required TTF with actual TTF

Table 3 Comparison of algorithm performance with
the desired test perrormance

Test No. & | Required Actual Result
Condition TTF TTF
Must-Not | Must-Not .
#1 -Active -Active Satisfy
#2 37 36 Satisfy
Impact | #3 45 41 Satisfy
Test | 44 38 7 | Satisfy
#5 35 35 Satisfy
#0 16 15 Satisfy
Must-Not | Must-Not .
w7 -Active | -~Active Satisfy
Must- Not | Must- Not .
R |
;::gdh #8 -Active ! -Active Satisty
a Must- Not | Must-Not .
Test | #9 -Active | -Active | Satisty
Must-Not | Must-Not .
#10 -Active -Active Satisfy
ZANE ($% FY 715 28, 1% A 2E,
14 AW 2E DN 27 oloju A2y
45 #% L ool FANZLE BEA A,

HatA AAeM dge 3} 7HEES o] &
F AA 9A #A Az=d (ESPS)e F3 2
B a7 s MEFoRN NEA BE
d 33 AY F3 5F °E AA ¢ g F3
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