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Design of a Crash Algorithm Using Dual Discrimination for Crash Type
Kwanghyun Cho™ - Seibum Choi® - Sukchang Kang - Kyungjae Shin?
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Abstract : An airbag system has been a standard safety system for saving a driver’s and passengers’ life after a crash is
occurred. But it has several problems that airbags are not deployed though they must be deployed or deployed though they
must not be deployed. It can make unpredicted injuries of a driver or passengers. Therefore the role of the crash algorithm to
deploy airbags is very important. In this paper, a robust crash algorithm is developed to deploy airbags in a proper time when a
crash is occurred. The algorithm discriminates crash types using FIS(Front Impact Sensors) first and revises it using ACU-Y
sensor(acceleration sensor of Y-direction in Airbag Control Unit). After then, airbags are deployed along the discriminated
crash type. In this algorithm, using the combination of both sensors, the reliability of discriminated crash type information
becomes higher than when each sensor is used separately.

Key words : Airbag(cllo]™), Crash Algorithm(Z& ¢312]3%), Crash type discrimination(Z& & &), Crash
severity(= “42), Front impact sensor(1 W55 AlA41), NCAP (New Car Assessment Program; 21} 74 %), RTTF
(Required Time To Fire; &7~ oloj® A7) AJzh

Nomenclature

LEd A AR WA ARG Sl A 7t
RTTF : required time to fire A =4S A7A7IL, AEY aAE B
FRT : front crash = ojolul A|AEIS Kol zjuke] HEE o]
ODB : offset deformable barrier 2438l sty Aot oojwle AR e} %
OBLQ:.obllquecrash . Mol AT} AAL = A|xHo|nZ E2E wAl A
ACU : airbag control unit ofloymlo] M E|ojol stow Bl A7 A o

FIS : front impact sensor Ap ZZo| wAlstA oro} ofolmo] A A T

olo} glo|w= EEta AlA ] 7leix= e =7
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Unit; olol® Aoj7])o] X-5 7MLk AAMe F=
FE A5 wasby] gel AHeY =, 2pAe] T
zd wg FE EAJol wkd"Euh. ACU(Airbag
Control Unit; ooj® A|oj7])e] Y-F 7% AlA
T3 A F= AA 9 Zo] FE 73S ddse
b F2 AREET, 2 =ioA= FISeh AC-YS
AAE o] gete] T& S Adsigieon, F 4l
MR AAEA] G FE Y A9 AUXF Al
A Azl 2 B4 AlEE FESM T 3
TSt 2Eal FE SE 3ol mek ACU-

Z3 £ oflojul A7 1A

XF AA NS =2
s AHE3ke] ool s WA =S AAEIAT.

] i
[ :| () ax sensor (B2 7h& = AM)
@: oy sensor (FLE RS M)

,_‘ Front Impact sensor (3% 8 44)

Fig. 1 Used sensors in design of algorithm
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Revised Velocity

RTTFE
Fig.3 9] AW & 738 <
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Fig. 2 Melocity Signal using FIS
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Fig. 3 Crash Type Decision using FIS

Table 1 Front Crash RTTF (Required Time To Fire)

BT RTTF [ms]
1™ Fire 2™ Fire

FRT#1 NF NF
FRT#2 T2 NF
FRT#3 T3 NF
FRT#4 T4-1 T4-2
FRT#5 T5-1 T5-2
FRT#6 T6-1 T6-2

212 ACU-YE MIME 0|88 &= 7E 7

ACU-YE A9l A9 2 S5 24 2T 55
el gt R0 YehE Aol olyr] wii

of dA A AA F FE FH9
stk AR FEE A% FH )
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3 Az o] Al %7} 52 Alo] Frdolrt.

o =ROAE ACYE /ISR A4 23 E

2000z LPFZ ZEHs & Aags A A&

ol &35t AA JAHUE VIFoeE TE FIS A
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ACU-Y sensor : revised Velocity
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Fig. 4 Velocity Signal using ACU-Y Sensor

Crash Type: 1.FRT 2.0DB 3.0BLQ
T T T

Crash Type

Time[sec]

Fig. 5 Crash Type Decision using ACU-Y Sensor

AR Aol 9

=3
o Atk Y Fig.
HLAng%cq %E. 65] _‘qu:} o=

ba

F7h wapaA

ou @ FISE o83t AYE ACYH AXMZ BAY
Faslt. & Q74 K-S A4 o180 &
5 43 PRl glo] AW FEe) WE A o]

BSo] RITFE W47 4 A% 4w FEur)

QXA FE FEA HFE Fol TE FIS T
w8lol7] wiEoll FRT#3S] - RTTF-T3 o] #ol
TE ol exAlowm HolHrh. o= AlY U

OJHE AMHEE B ASE aEste] AxzAsof,
=

BN
A
o
t
o
~
o

FISE o] &3 =&
S Byt &
Al FE 9
S Ak agla
Moz 259 A
S 213 A7 A <o)
2 oojul o 2E

% 59 3% 49 B90] 270 o] FolAE
o AYS] B B39 AR B %
Hol 7+ ANl BHES nee 4 dvke el
oAk, F AA e BAE ol&7 7 EAe
NZE FE #8 TE PR A
FI5-LH = e @ .
Cem e | ] [
8839 29
L
HE e §X
= ACU-YE 0|89 12} Zﬂil' : s
ACU-Y || sumuzizEn | g8 5y || sEaase o g S me
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Table 2 Crash Type Decision
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