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Frequency Percent Valid Percent Percent
Valid R 12 70.6 70.6 70.6
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Total 17 100.0 100.0
o Ry
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Frequency Percent Valid Percent Percent
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Total 17 100.0 100.0
M
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Frequency Percent Valid Percent Percent
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Fl 5 29.4 294 353
il 11 64.7 64.7 100.0
Total 17 100.0 100.0
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Frequency Percent Valid Percent Percent
Valid F1 9 529 52.9 52.9
1 8 47.1 47.1 100.0
Total 17 100.0 100.0
L
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Valid B 2 11.8 11.8 11.8
il 9 52.9 52.9 64.7
ik 6 353 35.3 100.0
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FIUE ASV RIGHEAREE

BiFFTi s (O4)F 87 18 p 7 B 2005 & A vk g REH Y &I
Frle¥FEXRRAE R+ 2 FARMRREREL & 2 RIRERE M
PLF%E - BRARASY AEE I EOFFR RS 52 AR E 2ARH
FMRARED F7 o 4o T ] AR g E T R e 8F 5
2000 # S BEY A EEF AT ASV ARM 2 F R s RS R EEIT L - 12 SAE
& ] 0 1995~2003 £ i g o2 & ITS 7 B 2. SAE %< 5 74 i%(2001 &
BE G ALE) B P 4 M ASV iR p 2003 £ HEF B dndade o d FEL 0

TAREMT > ARFHER A A LREP A TEE ASV Ao BEF RN
BRE S ASV ot A BRI 0 ¢ A- B ERFAL o T 0 A3
H Pz - WHEHPDREL S G2 ASV LR MR RES R e
e BB > RESFELEERERGE S ASV A AHEP B A P ERIER
A S

= yp % ADASE 3+ % ¢ #7ic b B3 1995~2004 & = + 7 hE B gfes kA
F B FORAE T (e d 41 977 ) 0 ACC #1995 & 15 13 & gmerfie i ch ASV k5t
PG ARE R b A n HE A REARRIRAPETE 0 A e B
PIEE P ASV J bl fd p prore Jf ik fho Fla & & R 34401 ACC 2 4
o ERZ LR SR

4-1



]/4-1 1995~2004F E LAY R BB RETE M (5]

Year Vehicle manufacturer Name of product Function
1995 EVT-300 Forward Collision Warning
EVT-300 Side Obstacle Detection
Mitubishi n.a ACC
1996  Nissan n.a ACC
Nissan n.a ACC
1997 Toyota ACC ACC
Hino na ACC
1999 Mercedes (DC) Distronic ACC
Honda n.a ACC
2000 Cadillac (GM) Night driver Night Vision
Jaguar (Ford) na ACC
Subaru A DA (Active Driving Assist) ACC, Lane Departure Warning
Mitsubishi Driver Support System ACC + Lane Keeping Assistance + Blind Spot Monitoring
Auto-vue Lane Departure Warning
BMW Active Cruise Control ACC
2001 Nissan n.a Lane Keeping Assistance (only with ACC)
BMW Adaptive Brake Lights Brake Force Display
2002 Volkswagen n.a ACC
Forewarn Back-up Aid Back-up Aid
DC Distronic ACC
Toyota Night View Night Vision
Honda HIDS ACC + Lane Keeping Assistance
Kenworth Night Vision System Night Vision
2003 Lancia (FIAT) Radar Cruise Control ACC
Renault Régulateur de vitesse a contréle en distance ACC
Toyota Fre-Crash Safety Pre-Crash Seatbelt + Brake Assist
Cadillac (GM) n.a ACC
Honda Collision Mitigation Brake System Fre-Crash Seatbelt + Brake Assist
Irisbus Optical Guidance System Lane Keeping Assistance
2004 FIAT Radar Cruise Control ACC
Valvo Blis Side Obstacle Detection
BlindSpotter Side Obstacle Detection

4.1 ACC

ACC B> £7):8 %?] % %u (Intelligent Transpotation System » [TS) # g #
fe 418 % > PR#% (Advanced Vehicle Control and Safety Service » AVCSS) 4 3%
- B+ 38 P > L @ siesurd] (Conventional Cruise Control ) $jrenze W o i@
PR ERILET Y £ RPN S SRR TS L P E TS RITE T
TehiF B wkuE B o ACC RIEIFEN {78 A ﬁﬁ%:ﬁfﬂﬁﬁ’%ﬁdﬁa'iL

R AIEE T R 0k TR R

PHEAT- B KK AR ¢ 3 e ER R R
o BREIFIE A EFRE Aok B4 E A2 ACC
A EAE o PRI ER R B S X Y TIGHz fok § & & v AR R
b BARER N o T BRI 2
%ﬁ@ﬁﬁ%ﬁﬁuaﬁﬁ%ﬁﬁ@aﬁ%:aﬁ%%$Jm%$%ﬁ@ﬂ$’
FAREFEER LT

&

150

=3
mﬁﬁfﬁm~@,wum g§gﬁ&%,§ﬁﬁ%ﬁﬁ1@%;w§$ﬂﬁ
IR A G EF e 4 [
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ACC “£ B B Re BHRIST ES 2Ly £ TR A {452 2 9
I FE ACC stz hd gl v > @ FR B n 8 nm 2 S gl o A i
FRFLTHS LA SRR AR i )

I EEHKER > ACC & Sy ?Lbﬁiﬁ.ﬁﬁ* B A H”Lﬁ«’ft,afﬁ'f;fa‘%
%ﬁﬁ%mw’Aa:bikﬁﬁﬁ?i@%ﬁé#m,%ﬂﬁﬁﬁﬁ%%ﬁg
BoUEE T AR HINL LD (TR TV REREVRAE R TR
oA IRAf S JARRBE S R ERE 2RGS0 b
100 2277 5 (7 jRb 5 2 chEcd gegg[l1] -

S TIEHE AAIZE T L2 ] B g § R 0 ACC
AR AR PG T 2T BRI o A T PR RURLAIE 2 G A R
FEAZT AR L ACC J A3 2 F % chg X e > d T 4 P 3 ACC 4k
EENR G ERRE A 2 A FA S ER R 0 ¥ T c ACC i suind 2 4
L5 iR o v A A AT o B ACC & st F 6l
B g A A28 B AR R F 4G B RIEARE S d 180-15622
SAE-12399 “T4Lib o p = Rt Ap M £ &} F A 4T

\‘-r‘

W

}/4-2 ACCRHEHIFE B BB

F R B A)/& > ACC %%

Audi AR/2004
7 Series/2003-2004 TRW

BMW 5 Series/2004 TRW

General Motors |Cadillac XLLR/2003-2004

Infiniti Q45 and FX/2003-2004

Jaguar XKR/2003-2004 Delphi Automotive Systems
new S-TYPE/2005

Lexus 1.S430/2001-2004

Mercedes-Benz S-Class and CL-Class/2000-2004 |TRW
E-Class and SL-Class/2003-2004 [TRW

VW Phaeton/2004 TRW

4.1.1 150 15622 [12]

ISO 15622 & B)"Z 1 2 2 5 4 $FACC i Sedf 17 7 RERIGEALS 9737 2 R4 o
&R AT
1. &
SR M 1 ACC % Senfh Al vk B # G R A A K
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AR R F A LD

ﬁf,o%j\__} ’ACCE@%"“1§ \‘&XE] d ﬁ’?l,, ||_,1:]i—f ’:I’ft]i:_ﬁ MT"? E}Iﬁm

# o
2.

s ACCesb it 7 AR 35 4 & Joga 8 7 2 B (4 50 4 S % o

(1) @ Fet sz 41(ACC)

B2 /R SiE 8 0 g0 St R T RUE S B

<&
l

(2) B §E (clearance)

(3) = & (forward vehicle) : 3t 3 4%

C >

v

ciwmB EINE DAL R S e B2 R -
# EER 3

v hpk B iE 2 B o
4) R PERFREIE (timegap) T 47 s @ BIE“TZ PR » 7=c/v o

(5) & Tk B (set speed) : #7F F (7@ A - o gﬁ'i‘ 2t ACC
bz Frd R R R ACC ARAEFI TR AR A F Y B

o

(6) #8 Tk f& (steady state ) © “THy i 2 S8 EPF LIRS E 2 BB A

N . A=
ESN 3 P

(7) & ¥k A6 (system states ) :

o ACC B B i i

e ACC # ik

D F ACC Ao M BRI > Al 2 8 ik~

A L P ACC 7 (R 4] o e Bk Lt

IR ETE

e ACC frd

fE D ARV REFERE/APERFFEZ 4] -

(8) PHEM 1ok 43

+4-3 ACCRIR M & o EREA

BF ek ME Fo 112 ACC & 32 3 1T % Bl AR

Bt ]k S g 0 RIF ALY 4R s

)

T

[l

wo

A

JI* 2T ¥ oA

A

t

A PR B2 2

alateral _ max

BE P A B R b R

min

Bl FREAP AR AR = B FIFAD RER

max

Bk R ik B
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[l

ww

a

test

PERGEY B G i

avehicle_ max

LPER BT R A A

CTT

Coefficient for Test Target foriz ¢t 4t F & %

B RE > B 4R 2 JEAE

BEAE > f0 12 22 08 BERS P B 2 pEAE

Q|| °

S

BEHL o Tt ERE R R P R i

—

R4 Ot (B PR JF B RIEEYE S AR $iE B

BEHE > W5 R P D

R R

N

BEAE o SR 2 5 5t o AR 2 BEARE

FEAL - BB E B~ P[RR

U

max_ curve

BEAE o S4iE b B 1 plEEAE

FOV A2 (Field Of View )
HDA kT i Pl &= ) (Horizontal Detection Area )
0 15 o op B
» C Avt e chig A B
L TEPREE R EE
R s (e &)
RCS 7 E# 5 # (Radar Cross Section )
Rcircle @' %,Q:'Ei ? & '?f‘
R B d AL
. ENE A FRERZB)EFR
t, B 4P iR P
t RS F il i
t SRR
t FRBREAFR
V B imiE R
Vcircle 4e :ﬁ,,alateral_max—r 2 %slﬁﬁ’*"‘ 3R
o LjTREE 2B E
Vcircle _ start ! %’M *
v, R kB B eid 2 B i R
ow
% t BRI E R
Se.
vV DT EREBER
set _max




3.

4.

[ wooop
Voo 3R E AR R
set _min
% RIEE AL D iR R
vehicle _end
v e
vehicle max
Vv RIER B2 3 o A
vehicle _ start
ymax
ZRJE(FOV)E‘E , ‘EJ max_ curve ¢ o ?ﬁéf‘i
o 12FOV & B
A FEAdME
T BEE > B fmpE R R
T & ¥ i JJ& Bé? ¥ % BE
max
T B VERPE R E
min
Tmax(v) BiE &V—r » Bk R PR R
T in (V) san V= s gumrrme
) L
Q Vi e
Q, 4 Tko t
Q, PR AL 4
ACC f %'LL éﬁi] —&r’z‘\ 4 4 o
T®4-4 ACCRIRIRE
Type FhHe BRI R ER S Faad
la yes no
1b no no
2a yes yes
2b no yes

BE A AR ek 450

R4-5 ACCRIGE BRE NN LA

FiTE R

FELaa

BRI ET

=500m

=250m

21g8|8|~

=125m
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5.

ACC A A dlied @ T 718 gl g R G # > Tl $ A5
ENI
(1) % ACC (s g5 > fFac p S dl(Gh2) 2 i v 532 B RERA 2% 2
@RS 2Rl 5 VR BT RIS 2 4 ACC
g ALp BT o

Q) RERFRFRIETd Jp R RS d FREAE -

fEfs o e 4 SRt ACC (r8e T » 338 it VIow ph s 0 kA
beig o e kAR AT d ACC e gk T ACC % -
(4) Baew > AgiE- 4pd > (g pRERRIF2 DD ZPEEH R o
(5) mAIHest ¢ PR R R R BAES R L E T R
(6) ACC /f it - %4 3L 2 fmend 32

# §wf EEA 4 (clearance capability ) gk % 2 598 N T o Ty 5

bard RV T b KT ERBERE To,(V) grnssn Ty,

o2t pkE-BARISpI 2202 T @

HA a4t aREHEET - ACC s Tl G| PR IERT - 24
BT pER R EEY Ay ATRF MO B PERF P EE o BAe P AR R 4 7 0 kAL
SRR EE AR E RN P ] o

ERGIEL Y (FFES I+I+II+IV):

(1) e @ Hm e d 1d,, FRPN > ACC ks F i plilie 2nd [

2_FEHEL
;ki v dmax = max (Vsetimax ) X Vsetimax
(2) Bohew ﬂ&du“ﬂ%@?’A&jjmw$ﬁ@Mu 3 R L&

FRRE RS B 23 AR 2 AR i R o oyt e RPN BRI
FEAE o KA ER A B RS /N B AeiE o

dl = Tmin (Vlow) X Vlow

4-7



9.

(3) Bodew 2 It dy P 0 ACC 4 5u7 F & § % 2 iy

d MAX [ ( X Vlow )]

PR BAr B B A SR TR A TV $5F 1 > % 26 - e
GG P BERLIIER A E L DD LR R o

Fl -2 BEi
#20.5m

10. AAESRAH 245

(1) ACC ) s 2&#&1;;7%;&—'53@?&@@ Sk Tk B eh jE o

(2) ke f B & febe 2 203 4 0 ACC fedo 2 £08 4 0 1T Y 34
(de-activate ) ACC & %ur iv (# ACC ¥+ stand-by % f& ) > ACC k k%
?ﬂﬁﬁiﬁﬁﬁﬁ»,%ﬁmﬁﬁ%%ﬁﬁﬁEJT%owﬁﬁAal
ko kbe gfrvi'ré*r » PR AW qgﬁ&%ﬁéyb&ﬁgm/‘xm F}:’l’i{gﬁﬁj%’gj_éﬁa}
T o

(3) #e* el B K 21 ACC e b 4 WA » kBRI 8 » 2o 5 iy 3F B
F T REPAAR ACC kS i PP il o e R K i U & 4 4 38 ACC
GBI L p RS L IE 2 TR 4 e kLT ?ﬁﬁ&é?‘f%?
VA s RPN LY R g E2 )

(4) f #5508 v8 (ACCtype2only) 7 ¥ H K aengh 7 pEF » 3> ABS
AT LIFEEE R o Tt ACC kst 3 & ABS -

(5) ACC ehp #53d F* 37 FERGIATFER o AR PRk S(TCS)
O7 o2 IEERY o Tt ACC 4 3% 2 & TCS o

(6) ACC s A7 @ 7 5 KR ¥ (them f BA PRI > U F %
(BF¥2F) - Ra  GBETTELAENDT T L FRYTER R
| PR BE o

(7) Bk s s uir B m X qu‘%b’“riﬁ ER IR EH S PR LT -
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a. Bk s 3 ACCOFF {8 g B foE 2 PR JE > B] % SR =X
ThpE . G BRE IR FE-
b. Bar kit ACCOFF (43 T s EH 2 FRFIE B % i
T ITE P o frde 2  MAEA PN TR FET 2 F 5 154 -
(8) BAr® dmle PG B 5L CC & ACC» RI7 7 i3k st il 5 CC &1 ACC
L oF X
11. %7~
(1) w4 % iﬁéﬁmg"mi B e 5 ACC ehitds ke fi (ACC e & % (£8)
MERETHRER o AT UG EFTH VAT (bl4eE T R T T
A~ & ACC ivds ) o
(2) de ACC 4 Subf P & F1% s ik i€ % > G 4o R ¥ 245 1SO 2575
2 AR IR o 4o B
(3) e 2 fale prfEG @ CC & ACC > Fi o s Eomip ks ivr o

- |

(4) 7 F BT ORI F] A B B .

W

AC( A(

12. 3 (724
(1) 3# B =3 Sm/s ¥ » ACC 4oat p $54cig o

, ooV . .
(2) t ACC & ST i i3 low 5 % g (712 "$ # i (de-activate ) pF »

S BT

set _min set _min V low .

(3) B K TR RS R =7m/sec 11 %
(4) ACC s SothT s #s ik B 7 7 4238 3.0M/5" (42 2 fy2 T 3518 )
(5) ACC s stinp # it R T30 53 7 AL 2.5M/5 (Al | )2 T 518)

(6) ACC i siehf #54rid B 74 7 4z Dmx <2.0m/5” o



13. Z# Zergads (ACCTypeonly): p #4028 ivhoph > Zrd %2 2 o § ACC
G EEArH B2 R T pE, B IETZ AR o F ACC fade 208 (5% Py L0 8
EZA 100msec N RAZ o L AL LLD E M, ACC 2 B (T 215

zq'?r”*\lﬁ* A¥F- LREFRFFEFRFE -

41,2 SAE-J2399 [13]

1. %ﬂéi (Scope)

F s B (ACC) A b Suardf 559 » 3 § ACC2 i
LI AR TFERFTET ;*%‘i’f #1518 ~ power trainfe (&%) #f e+ £ 8 > fdrd] o
SABHR B M ACC # Suff (e i frié * & 46 ~ 2 ando] § fopt v ign
WRAF RIS B OB F EACC ks 2 T E DR st b 2 B

B EACCY A ke d o 4o “stop&go” ACC > F i § o4& & Send §mis = ie
fod fideit o g B 2 F & k0B 3T IAAL 5 ACCHe 35 18 374K fofE £ ACC % %
w [7 4 & (FCW) -

2. %% (Definitions)
(1) i BMiesudr41(ACC) @ i suie gz 4] p Soehde 53 %K (see conventional
cruise control) » L3F AL LB fFIUIF AR T F FIER PG D & > %ﬁ%#ﬁi
#1531 & ~ power trainfr (&) #er 03 o
(2) #2 (Brake) @@=~ > 8- B4 RFEEDROBH -
R R P o 3T MR E ARG D .

(3) @ & FEE(Clearance (c)) ™ & kb xhis 4 o DA D fdmsmh L a o

o

FIGURE 1—CLEARANCE

(4) @ kuiesdr 4] (Conventional Cruise Control ) @ 2t & Suic fgdpdld K %
'%Iz ;}: A’me’ 1§ °
(5) =0 2@ (Forward Vehicle) : {3422 §m% > » Ajple g B M 4p e o5

S T o



T4

(6) # ZFr#l=ilnE (Free-Following Traffic) @ L g ed jik ~ 23

=k

G gstopandgofraﬁéfréﬁ £ o
(7) &+ % T pF R EE (Maximum Selectable Time Gap ( 7 max)) @ PFRF R
Fﬁﬁ’»”‘?g"%—g’iﬁ; sy T 0 E] ‘i’g‘ﬁjﬂz—g{ »;‘io

(8) =+ & Aok (i & (Maximum Set and Operating Speed (Vmax)) : &

S 059 R AR IERAE ] s (ACCR B30 ) et @R -
(9) T p #ebeid 2 i B LH|(Viow) : M3t b iE B > ACCH it fads ~ 4 B 2
BAeiE B oo

(10) B %k zi# & (Minimum Set Speed (Vset_min)) : ¥ & ¥ % H prds 1A
ol kst (ACCs B 5ist ) 2 Mg B3R 2o

(11) &) L2 pFF 7 e (Minimum Steady-State following Time Gap ( t
min)) :PERFFEESCLE 0 T 0 3 A4 B RER AL ACC & 5ok %

Lo
(12) &= @R F ((Dmax))  ACC i SLRIREER[m & ¥ 5 R 2T e <

=

E4L o

(13) & AK % (SetSpeed) @ ¥ BRE KA FHFRER -

(14) 8/ (Steady State) : TP ~ JE# - 23 0 JF W F hd ok U
F g o

(15) 2382 §® (Subject Vehicle) : :&RAL" # 7 ACC )k stind 4@ o

~.

(16) & ¥k gx (System State ) @ ACC ik o @k (7450 -
(17) PR AEE (7) @ SnfipEdipr @A IER T2 5 3 2R EEL 1D 5 2 4p

l‘( {
O—— o

FIGURE 2—TIME GAF

EOEFRFRIE 22 e R fod R EER R 0 T=c/v.
3. FEivEE
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TRR Aok B RE G BRI {rACC AR K BBRE T B

DR TR R ARG A ehdo ) K 2 R E(Vset_min) o E] i#
B TE &% A_11.2 m/s (25 mph), £10%.

(2) ¥ {7 AeiE B2 ko) : (Vlow) & 3% £.8.9 m/s (20 mph), £10% o

(3) M3 B 3 Tk B P2 ACCH 1T 1 ACC A A w5402 3 3 & B M3
Bl T R ododk o] P IFiERR TEFIZ 150 ACC & b2 3ig e
FE R BEC  BR Ak o p A T R A 4

(4) B % R T frdk (T3 & 1 gk % ACCHR 1738 & (Vmax)d dh ~ JRIEES F*5 12
T TP R EE T AT

(5) B RERNDIFRFFIE: B FLRIFRFRIERZ? § K371.04) « §
AR fRARE T B B g (FH T EET AL QTR M0 T min

(6) FRBIER T FRFIET &f@fg{l.ﬁ&é g+ o

(7) S Bt & D ACC RSt 4 22 d i £pd 2oy o

(8) £0 B PP [ Wi¢ LB tad ACC,h5Lp B ivde » LB E A B A4 o & F
ACC# #& 2.4 km/h/s(1.5 mph/s) g% { + s i7% pF o> 208 FRZRA - K
BFFEFRFD DD R R ) P16 km/h/s (1 mph/s) o 5 Bk B

FlEfTACCH D f 4 @ S %> 208 FE ] RBM0.5F) -
(9) & S ip P ACC kst d MR T 2 pIgH 2 Bz a4 > TV E A
L e :‘;:rrf’a;:ﬁé—*ﬁ o
e Ik g
(1) ACC & ¥k fi © ACC & Mk fi— %k 321 > 2 E f ACCH if 22 ACCir#s =
8% Bk R o
a. ACCH B (ACC Off) : 2 p1jt 57 B J&fads f stie » PACCTFE " L 7
Fen ACC % ok Jf B 57 % [ 74 B T 4o fads ki » PACC 1
o
b. ACC# i{ (ACC Stand-By) : fep*/Rin™ ACC } su2f & J5d B B £
Tk TR Bd ACCE 4] B & 378cd o 30 gL k™ ACCH iy 4 (7 46
LES 1
c. ACCiT# (ACC Engaged): fy k™ » ACC % S g3z i d 44 &
& PR P BE

4-12



2) Ko £ ﬁir"‘,%ACC D AACC A %iTd ™ » @ m’%%—'ﬁfrﬁ (& %
2d ) ¥ RERACC wﬁ'@f F (w I EGRE) 5 7*55,5@&4%@ 7
A2 ACCHI|7H QR APF 557 i p BAd v HRACCTER o F K8
B PPl g rd 2 (Fr PR BAE

(3) ACCgd 4eig Ffarg ie¥ © B84 WA Lir e R 1F §ACC
B4 fdlfep B EE R DY R £ ACCRST & IR
Aok BEHFAAE RS > ACC X A FiRT 3% ¢ p & v FIACCIT
Bk o 4o % ACC A Setete @S AR T %18 DR AR RE 47 &7
(FOAL AL 2 /2 ) Ao B B B L BT 4] o de % ACC ) Sk s
B E o PR et B AR e g D E T o

(4) ACC2r B Moxcsndy 413 F B p &k @ ACCIr @ sy k52 7 p
o7 gk o

(1) R B EES 7 B 0 AACC k57 » gr s W IER %0 PF I IR b
BT piﬂ'ifrlﬁ FACC i 5is - X iTdfrg 2 PR FIEX X =
P PR R L AR T 1“0%‘;’7%&%;"%%&%&&@51%’%@

B REcdE o € RFAR Lok o
(2) & Ta# fi#ﬂ-r By ,”af.ﬁﬁ)é’ﬂfﬁACC,]‘s BPENR YRR K EF AW R

KEPF IR R R AR Ik o ACCE mtvig M 3£ 8
km/h (5 mph)st vt B owosd B { < 203K 2 B PP ACCR 28 B~ g O
%o

(3) 2 4w Rl 12 8L 1 TACC & S (R R fi T 0 % ACC % fe 5 i R B % 3
BgmpE o R ETRRITIE 72 g T

(4) A »x i GLE R A ACC & Sv 2 s 0 F ACC & Sy ik g &
FEERRE TP Aok F R YRS B ROFFRE T R - iR
ACCk suiedops » BB K o A2 doo i 4 ¥4p 7 FH 1 ACC
St 3 POFFR 18 o 4ok — R EALR * > R 2 5Lk £43441SO 2575
IR R .

(5) B HgrF1{cACCH 7 B ¢ 4rdk @ 550 iy 1 BEACC k Suddk &
ARk B gm0 PRI LA B A F A T Rk ST Tk 0 - &
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PFELL R F > ACCRATFRISO 25754 v
(6) £ B4 187 T AR 0 30 REIRE AL (2) L

a. Fp P RAd KA FAKACCIFS I+ & 4| pF o
b FFERE P BAAIT AR EFE SR A RT R

Fi4g &1 P~ 5 (4 L SAE 12400) °

41,3 1S0-1562288SAE-J2399,Z L

d b 1SO-15622 £ SAE-J2399 Hffzif » ¥ 5 M= 2 A~ F LI
BIEL - R ZHEHWMPRTEL g5 £ B Aodk 4-6 97T o
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ACC # = 4cif A (m/s/s) 2 not specified
ACC L 323 B (2 #y0 F 2. T 33)
(m/s/s) =3 not specified
B R R (1t 2 T )
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MAX[2
ot B B R R P R 2 §m(m) 0.25V low] not specified
8.9+/-10%
RFF RSP $edeid 2 o] i R (m/sec) 5 (20mph+/-10%)

# qtﬁa? & M B (m/sec)

=7and =V_low

11.2+/-10%
(25mph+/-10%)

$ R R(E R
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£ 1SO-2575 4L #)
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B ¥ OIE  PER R EE(F)) 1.5 1.5
Bl R0 R B EE()) 1 1
5T
P BEAE B 4 T 7E &
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BK pT "1 4% 8km/h & & %
R H e R
B g iR EL ik i 7?5 7 & &
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ERE S R L B
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W@ nlon ~ B2 B R F e 2 7 dpdh 0 0t 165 kA AP Hedp F
1993 & #1321 ek jirdR £,
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FoORBERPN A Kt 165 FRERMPFTL ST R N dwE RER 5
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4.2.1 JAMA [15]

BB THGAE T AR (L ABA AR LER AL R
BB ) o i N R R TR T A R bk B
L nF 2RI R R A ER A AFRERY F L

EEATHREDT AL ER AR ER gt R F E g

FHEA s v F
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f ARG psar iy
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& #2245 51(Guideline for In-vehicle Display System) ; .4 > 2 & 5 p ~ BN B2
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I~

A Bk p VICS s i 20 * 5 1999 & 6 7 4 f7 13375 2.0 » i 4t FM 3
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() B R Maog 8 F T2 33 w7 ATE 8 4) -
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BB ECER H AE TS A o
HARPE Y DR i 1SO 15007 %> @ PR = i 2 F % X F1ISO # A4
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5. #* FFAANER
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ES Gl & FARa S~ RE BRG] B R o R
RS ARITE AR T A L B TR S PRI i B PR

FREFEREIL AR T EPF 7 B ¥ RN T A
BT RE L4A %?MBXLQ%TF LV e TALE > - B 5 2D
CAD » 47 > — B 5 3DCAD & #7 o }t = B {E#&35F 74 o JAMA &% T AR & 52
TSk Fp R A A 2L p ARB 4 8 (Japanese eye point) o A *
fop AEBE- RPN RH R B A E LG RAEYFE SRR
A RPIP o oL DRSS 8 (eye point) #:dp£r JIS (Japanese Industrial
Standard ) PP+ g- (JIS D0021 % JIS D1702) #p F ¢ SAE pepr %4 g »
SAE J941 (Rev. June 1997) #t % & > &2 5 SAE P B#FRI T ¢ & o0
+ 2 84mm ~ % {8 22.9mm i g o
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] AR B RpEEYEIEE G F AT A LR ARBATHE R

2OV FEENenpRAE > I AT SN (DR -

“M
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HFhk BN o
()t e AR ] T oA e S

Angle(degrees) = 0.01303 x (eye point height from the ground (mm)) + 15.07
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Bk R PIAEE B 400 AR OLRAAEF R BARL KT E 0 %
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B IEARE E R Py e T
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FERIEY BT B TALE D FF M G K- 258 %2 (B 400
&1 y(Average) ) °
Fied amd Bdnird pF o QB4pfcd > PITELERD 4 Flutw
BB Rend BIER e BB EREHHDF BER o BTGP0 T
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Note: Occupant did not survive this event
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+’5-2 GMEHEHBIKBRERRB IR

Parameter

Type Parameter Data Type | Values
Prior Deployment? Coded Yes/No
Airbag Warning Lamp Status Coded On/ Off
Ignition Cycles @ Event Integer
General Ignition Cycles @ Investigation Integer
Brake Switch State (@ Algorithm Enable Coded A?gﬁggd / Not
Brake Switch State Validity Status Coded Vah.d /
Invalid
Seat Belt Status, Driver Coded Ui%ilzﬁié
Frontal Airbag Suppressed, Passenger Coded Yes/No
Frontal Airbag, Driver, Time from Algorithm | Floating
Enable to 1st Stage Deployment (ms) Point
Restraints Frontal Airbag, Driver, Time from Algorithm | Floating
Enable to 2nd Stage Deployment (ms) Point
Frontal Airbag, Passenger, Time from Floating
Algorithm Enable to 1st Stage Deployment (ms) [Point
Fronjcal Airbag, Passenger, Time from Floating
Algorithm Enable to 2nd Stage Deployment .
(ms) Point
Time between Non-deployment and Floating
Deployment event (sec) Point
Frontal Airbag Deployment Level Event
Counter Integer
Event Counters| Event Recording Complete Coded Yes/ No
Multiple Events Coded Yes/No
>= 1 Events not recorded Coded Yes/ No
Time between Non-deployment and Floating
Deployment-Level event (sec) Point
Vehicle speed vs. time Integer
Array
Engine Throttle (%) vs. time AIrI;‘;eyger
Pre-Crash Data
Engine speed (rpm) vs. time Integer
Array
Brake Status vs. time Coded On/Off
Array
Longitudinal Delta-V vs. time (mph) ng?ilfay
Crash Pulse Max Longitudinal Delta-V (mph) Pﬂgi‘tmg
Time of Algorithm Enable To Max Delta-V Floating
(ms) Point
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5 2.2 FORD

Rl % > F o 3830 P P L Aok 5-3 977 o

3"5-3 FORDEHEC#R235C 2R B

Parameter Parameter Data Type Data Values
Type
Data Validity Check Coded Valid / Invalid
General EDR Model Version Integer
Diagnostic Codes Active When Event Occurred |Integer
Side Airbag, Driver, Time from Safing Sensor Integer
Decision to Deployment [ms]
Side Airbag, Passenger, Time from Safing Integer
Sensor Decision to Deployment [ms]
Seat Belt Buckled, Driver Coded Yes / No
Seat Belt Buckled, Passenger Coded Yes / No
Seat Track in Forward Pos, Driver Coded Yes / No
Occupant Classification, Passenger Coded Adult / Child
Algorithm Runtime [ms] Integer
Number of Invalid Recording Times Integer
Restraints Pretensioner, Driver, Time from Algorithm Integer
Wakeup to Deployment [ms]
Frontal Airbag, Driver, Time from Algorithm Integer
Wakeup to 1st Stage Deployment [ms]
Frontal Airbag, Driver, Time from Algorithm Integer
Wakeup to 2nd Stage Deployment [ms]
Pretensioner, Passenger, Time from Algorithm Integer
Wakeup to Deployment [ms]
Frontal Airbag, Pass., Time from Algorithm Integer
Wakeup to 1st Stage Deployment [ms]
Frontal Airbag, Pass., Time from Algorithm Integer
Wakeup to 2nd Stage Deployment [ms]
Longitudinal acceleration quatlng
Pre-Crash Pomt‘Array
Acceleration time stamp quatmg
Point Array
Longitudinal acceleration El)oi?l?ggrray
Crash Pulse  |Lateral acceleration quatmg
Point Array
N Floating
Acceleration time stamp Point Array
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B s R I2BRFT A o UNASS/CDSFALE ¥ 7% iedr B 4 6] - RCM

EF T OSmSE AL > L XU RMF £ F P WA eS8 4ms TR o
T2 0 % - ARCME 7 Ficérl428bpids e o1 2 4 chbeid B > T ARV 22
PR 5 112.8ms ©

FORD## ™ 7= “RCMA F i PR EF F IR E»GMA & > td 35
BT IE 0 T T G TR R AR o - R AR PR A 5 4
#100ms > Flpt > IR F AGMEFORDF taedr B A &0 ¥ i 0% 2 e B
¥ i A2 o ot b o FORDM ™ e ARCMA 5 i ;o408 = pidg - K13 5 FORD
¥ E AT

600 #
4.00
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A200 / 1 T :\
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16m Acceleration v S \_‘L"w-*

18,00 f
2001 | I
-22.00 » .

e Velocity | l'
-26.00 ! |
-J&.00
-anni 1
-32.01
40 1
3600 | ;
aam 4
0,00 ]
-42.00 i
44,00

-46.00
0 10.00 oo 3100 40,00 5000 G0.00 oo

Time [m==c)

5.4 FORD S E23AIE K
% 7 8 BRCM7e &% ¢ T 422 # > FORD BT S e # 8 4 424l e

(POWER CONTROL MODULE, PDM)zh# i ¢ » %4 7 =+ 7 [ £ 4] B (Electronic
Throttle Control, ETC) » ¥ 3z4%(1)# # (2)7# P Ei% 8 814 %G)&X & i =8 %

Aorsleration 03x)  Cumletive Deffa ' (MPH)
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1 %A)E 2 Gk L (S)w M =8 (6)3 g (DA =% (- - ETCV tesr% 2§ £.1§
#2040 FEF ST > F200msed- Ko L AP L SBFT Y RG

#EPDMrF il o £5-45 GMEFORD ¥ e85 Bic 478 P vt e & o

3"5-4 GMEAFORDE YA $£ 28 10 B LEER

Parameter Type | Data Element / Description GM
Crash Pulse Longitudinal acceleration (crash)

Lateral acceleration (crash)
Acceleration time stamp
Longitudinal Delta-V vs. time
Lateral Delta-V vs. time

Time To Max Delta-V

Max Delta-V

Pre-Crash Longitudinal acceleration (pre-crash)

000’
2

Lateral acceleration (pre-crash)

Accelerator Pedal (%)

Brake Pedal Status (on / off)

Brake Pedal (%)

Engine Speed (rpm)

Engine Throttle (%)

Transmission (PRNDL)

Vehicle speed

Restraints Pretensioner, Driver, Time to Deployment (ms)

Pretensioner, Pass, Time to Deployment (ms)

Frontal Airbag, Driver, Time to Ist Stage
Deployment (ms)
Frontal Airbag, Driver, Time to 2nd Stage
Deployment (ms)
Frontal Airbag, Passenger, Time to 1st Stage
Deployment (ms)

Frontal Airbag, Passenger, Time to 2nd Stage
Deployment (ms)

Seat Belt Status, Driver (buckled / unbuckled)
Seat Belt Status, Passenger (buckled /
unbuckled)

Frontal Air Bag Suppression Switch, Passenger | @
Seat Track in Forward Position, Driver
Occupant Classification, Passenger (Adult,
non-adult)

Side Airbag, Driver, Time to Deployment (ms)
Side Airbag, Passenger, Time to Deployment
(ms)
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Parameter Type

Data Element / Description

Ford

Event

Event Recording Complete

Event Counter

Time between Events

General

Frontal Airbag Warning Lamp Status

Q
....Z

Diagnostic Codes Active When Event Occurred

EDR Model Version

Prior Deployment Flag

Ignition Cycles @ Event

Ignition Cycles @ Investigation

5.2 3 ERIFHE (Heavy Truck) BiEC%28s0s718H

FRF I RT o F EaEL R ¢ (Technology & Maintenance

Council, TMC)# J1 7 * + & F sxie s B3 b » 388070 f 4ok 4977 » P e

BB R o ekt N L R A0S 15 0 JE PG Y AR

%0 — 44 310-10mph/sec > 3 * 42K g o 82w i GME2 FORD T feiedr B

Wl fs g I > £ 4]+ B (Heavy Truck) ¥ saiedr B o408 P 4 - ()ELf 78 22 (2)

TR 2P S B8 N 51 4] H =~ (Engine Control Unit, ECU) >
BAREY SN (REE 2F R AIE ) F ot R R 4 ERTR

B RAE R P T RS A BT o ek 55977 o

R5-5 BRFHEERNAHRIAL

Data Parameter Description
Brake - engine Engaged / Disengaged
Brake pedal switch On / Off

Cruise Control

On, Off, speed set (mph)

Engine speed

Revolutions per minute

Engine throttle status % applied
Odometer Reading Miles
Time-Date Day, Month, Year

Vehicle Speed

Miles per hour

5.2 AER IS SRR H

1. Safety Intelligence System = & ( #§ £ SIS )

SIS 2% 5 LMS 2 & (Loss Management Services » f§ it LMS) > SIS = 2 ¢h
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A & 5 MAC (Mobile Accident Camera) Box » #* % 3LE § A fho dei@ > 7 £
BlGis 2 e seid B 0 H BRI S L 2000Hz o MAC 7 fc b ~ @i% ~ i85 ~ oL
T T o M T e TR RERS 0 TS IS T BT RS
FRAEROS N TREIAPLTFRELERF RS o0 T SRR
% %% o B 5.5 % SIS EDR ek 4] o

[& 5.5 SIS "\__IZ EDR

2. VDO = ¢

VDO 2 # e UDS (Umfall Data Schreiber ) % %27 &7 & % B > oérf =

@RS e BRSSP 57 03] S00HZ o fosig 5 P R
?%ﬁw%@~ﬁﬁ%@uﬂ’$—%ﬁﬂﬁﬁ’iaﬁw%ﬁﬁwgﬁﬁﬁw
% o UDS gt df (e9 oo Tollgesr L e ok i 4 F o>k i 3otk
F w30 H e A IS 0 ST R S 45 4) o UDS § = B 7 I ik iF
B T BE iR epERECT o F B BB ARG VBB G
BB LU g TPERBCNT 0 P R AR TR o B S e
g g TRBFY A R4NE T B 5.6 5 UDS 0RlF > B 5.7 5 UDS i
E it @ B 5.8 5 UDS ksirB- B enF 4L @A) -



SensnrgysEtEm

Com pass

Ermoosssor

Batmery

Clade

O pemtiyg butmn

hierface

Em sxrenoy pow &1 supple

5.7 UDS EDR Z Rkt

sutamotive
Examples of Accident Analyses imf,?;’{’?i.’;?{j;
Intersection Accident - Combined Representation
of Reconstructed Data via UDScope
) UDSiiL Reconstructed Data
T R ]
20 . Tachometer speed
. |
T ek S ’ | ’ ] Calculated speed
. | from acceleration data
3
}E o ‘ Hocking area
10 $§ s se & 8 2 . | Stopping area
o PR R b st sorern|
: I Distance scaling
10 —_—— e — B —_——
: Tirne [=] ’ '
aw ¥ DO KIENZLE

5.8 UDS EDR % #%E2 B X EF
3. Drive Cam = &
Drive Cam = # <7 EDR 4p B 2 & % DriveCam > f8 §&:ch{s ldi t o % K-
A K ) A B4 o DriveCam 15384 fib 45 e il o i 7 ¥riesk

B3Pk By > edhren v E _ Gforce s> w0 ¥ AiIZRPFEY ,”g,&ﬁé—*ﬁi
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4. Independent Witness Incorporate -

#5 3% iT DriveCam ° DriveCam
Audio > ¥

¢ 7 Video » ¥ 3edk I B g DlenfA) o » K3
B BB RIS 0 % B 50g dnte it LR G

Foi B B oorAct g o DriveCam e (o 4L 3l B

¥ PV E R EH T R NIA E R DriveCam ¥ o4 E aw 10§50 £
Bl 5.9 % DriveCam ¢t 4] » B 5.10 3 %

Heniz % > B S.11 &
DriveCam #7& ¥ g

B AR B b R

,'\:_"}I‘—JEJ"

T B K
& 10 Fjengiop -

o

Mty behind e
5 redirview oy

velticle

FWG +1.01

LTG-0.73 TIME -0.25
Forward / backw Lateral G-Forces Time before / after
Gi-Forces accurate to accurate to 0.01G's
0.01G"

impact.

Figure 3: Onscreen Playback View of DriveCam Video EDR

[& 5.11 DriveCam FTHIE 2 & ¥

7 A IWD)
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IWI #74 # 7 EDR & 5 5 Witness © Witness ¥ 457 2 Kk /R{cd 3 I E p

7

o~ A S frdeid 3w o i Witness ¥ B e T &

[v
e
)~
i
&3
ot
it
b
1<

FTAEL AT RBAT A z’v’ﬁ&?‘:ﬁ“{"‘]‘,ﬁ%?%}i o Witness % %% 5 » HiFd A%
4 > Witness & * SAE J211 e 4> kfz f 4 - B 5.12 5 Witness h¢F 3] o

5.12 IWI A8 Z EDR
5. Delphi = &

Delphi ADR 2 % Delphi =t @ #74 & &% = X EDR A& 5 > A3 % - R &
S TEEHA R 40%2 0t T /¢ /PR R A G
1000Hz(* B FHE#BEE) » 8% CAN /G o 32470 0 &35 B ~ g P~
Wi g &~ = #h(X/Y/Z)4e ik R 11 2 Yaw Rate & o B 5.13 5 Delphi ADR 2 ¢k
BRI -

5.13 Delphi ADR 2

FRLED FDERSHFBILLERY A pd Bl A" L3 g £5-6
REMERT LR e B AR FEE R R LT BT ke R

B ORANEEH FE R BT eI p > S8k ¢ 7 B R EaTE &
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BrEFa P o m g RS HE s ERER D 2 A G PR CCD
ﬁ?i&,jvgﬁﬁﬁﬁﬁiéwwhgjg»@@ﬁ%iﬁ%&gﬁﬁﬁ,
AeP R AR L R MR A E s E > PR R D R KT e
® o bl4oSiemens-VDOF e ¥ (23045 » F i fs I5F)ehF > 4pR2 T » GM¥
B R WA s E wmm SH T A F i e F R & 2 354 ) Siemens-VDOF
ehk 5 120 E it GME o B W4y 35452 » FORD Y &t a4kt 5 B~
#f 3% 4 - Instrumented Sensor Technology# 0.5ms3z4x1=% » GM¥ fxicdr B =

10ms3iz4+1=x » FORD# 0.8msze4k1=% o

;|56 EBITH ERIFNECER2RINREMIRRIE

15 F A P g PR
Safety Intelligence ® X Y fhtci& & ® P~i4F & 2000 Hz
System MACBOX @ 2} ® EPFRFISH)
® 2 i o ,
[-Witness ® &: )A; b ® Eiw/tsE 104
. v Y ”, #$7 &
DriveCam | ® X Y- Zipntiin B~ 5 60 Hz
® GIE R
([ J _EA'—F“J% 3 '?' J% s oz N
® i : i A ig ;f'/
Siemens-VDO = 2
® XY #hicik B e , .
o i : ® LATHBI2AEX
® (% w/fEH
Independent ® /R
Ké?r;frated ¢ FREw
Witness Black Box ® Xphieit &
® &
® W
Delphi ADR 2 ® G ® 47 1 1000 Hz
® X Y- Ziphicik R
® Yaw Rate

5. 2, YAy R A P B (I RO B HY FC k=%

P 3 FSATARBPIBEAFTT D AFFEF?  ART R 1 F 1%

PRI B o BlAe ) LS RARERH i e R A B B R

?_Nm,
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T REAREE VA R FERY BN AR MEFE- BT o 575
P R TY AR e BARM T A o

pe?b s VOLVOE A & e Py BB (TR e BT » R AT AR F i o
VOLVO ¥ a4 B ¢ 353 I8 4 > () Ik i= ¥ & 3 it 4+ B (Digital Accident
Research Recorder, DARR) ™ % (2) % # @ 3¢ 4% B (Pre-Crash Recorder, PCR) » % 5-8
5 DARR#PCRe 4T B« — % 2 5 % f§% {5 » DARR ¢ 3245 100ms 5
AL gy R W iesksis 0 B wPCRe % % . Volvo S-80+ » P enhitx 2

SR > 22 TR A 0 B R4t > d VOLVOE &iedr BT 1 (77 1Y ;F]

VL

CREIE SR - FIE e SEEEE. 0 S R e R Il

2% X

\

7 1o
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+RS5-7 BISJFEDRIFE

Manufacturer / Model Data Recorded Limits & Sampling Rates
Folksam research - Crash

Pulse Recorder - Kullgren/X-Axis Acceleration Sampling Rate: 1000 Hz
et al (1995)

Rowan University - Crash|X-axis acceleration . )

Data Recorder (CDR) Y-axis acceleration Sampling Rate: 1000 Hz

Safety Intelligence Systems
MACBOX

Vehicle Speed

Driver Belt Status

Vehicle Acceleration In
3-axes

Driver’ s Eye View video
Cell phone on/off
Distance to car in front
Location (GPS)

Pre-crash
Crash
Post Crash info

NHTSA MicroDAS
(Barickman and Goodman,
1999)

Location (GPS)

Throttle Position

Lateral Lane Position
Distance to car in front
Vehicle Speed

Brake Application

Brake Application

Brake Application
Vehicle Acceleration in 3
axes

Yaw Rate

Roll Rate

Pitch Rate

Steering wheel angle
Turn-signal on/off
Driver Video

Other Researcher-defined

Up to 32 analog inputs
24 digital /O channels
22 hours of compressed
video
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55-8 VOLVO

Parameter Type Parameter DARR | PCR
Steering Wheel Angle X
Lateral Acceleration X
Longitudinal Acceleration X
Vehicle Speed X
Yaw Rate X
Roll Rate X
Pre-Crash Engine Speed X
Transmission (PRNDL) X
Driver Requested Torque X
Engine Torque X
Brake Pedal Position X
Clutch Pedal Position X
Stability Traction Control (on/off) X
Outdoor Temperature X
General Global Time X
Time since Ignition on X
Crash Pulse Longitudinal Deceleration Pulse X
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b. 3 BHiEC kA ERAR SN BT A
d P B R R AN LT H R R ESEREFIRRT PR P R E R
WEEOFLRY O DELT REE E R AT B AT EET B L RR
R FEREEETE - £ DT HEEN c NGMEFORD 5 & » Eifr%
&

TP ARAE F A B 4 B

EN

R Anfe > GM¥ teiedr 5 10msiedrl= > FORD
#0.8msiesirl =t o AR T FE s BTt TN T FAREFRE I HE Y
el hE & S R {?#ﬂé%é’»ﬁ%ﬁ EERES ¥ S g iR=30K g0 R g
ERP o RE F AL EREAFUE R S HITREEEOTHESA R T
T RFIIRARS N T - PR o B R 3B REE F e fa
8 G B L B TR E e E 0 LR 0 A u
1. IEEE 1616

2004#9* > IEEEH%# % ¢ (Standards Association, SA)i ;% #* EIEEE 1616
"8 @ §mE foie 4 F (Motor Vehicle Event Data Recorder, MVEDR | % # - IEEE
16164+ $t97F e b (7% 8§50 & 45/ & & (passenger cars) ~ $£7]+ 2 (light
trucks) » & 3|+ # (heavy trucks)™ 2 < % # (buses) ¥ » #r%& % ¢Onboard ¥ s ieék
2T b R o [EEE 16161 f5/] 2 = 3020024# 1% » 1 t& B4 4t & ip i &
(i R e pege et PR e BT A 0 A 6 0 i TR - o & IEEE 1616
TR > T T A P 231867 0 & AT A& ROnboard¥ txiedrE 1 S &
TR oM A B R R TSI T THRRS A T
WRE SRR BRI SF CBREF  H %% o p wIEEE 16161 7] e A
Fh R H L > Bt THE BT I E AT S R A BT AL P (Brake

“%

and Electronic Control Unit (ECU) electronic Fault Code Data Elements) | > 37 #7
L -
2. SAE J1698

R%p &2 14258 € (The Society of Automotive Engineers, SAE) 2003 & =
2J1698 1 (v e o F BB E B ¥ e dkIE B T 4 % (Vehicle Event Data
Interface, VEDI) %~ 445 » ¥ *2003# 127 - 4 & SAE J1698-1%-% .4 - VEDI
P GREHEHT ARG AF RS DT RAED B E £ R
# » P SAE J1698 % A= » 3§ * ++| £ & (passenger cars)¥? = 3|+ & (light
trucks) e d 2t P W 2 3F 5 B iR S 2 VEDIL R € 38 (7> Fpt SAEJ1698 %+ A
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PRI IR L 4 Lo
3. ISO TC22/SC12/WG7

ISO TC22/SC12/WGT7 1 & B fo »v 3 B pidi B el 20450 42547 6 A
BARD PR FE R R & B RIS 5N o g @ 35(1)ISO 12353-1
Road vehicles -- Traffic accident analysis -- Part 1: Vocabulary 2 2 (2) ISO 12353-2

Road vehicles -- Traffic accident analysis -- Part 2: Guidelines for the use of impact

severity measures °

5.3. 1 IEEE 1616

d W STkt ke ipg A 0 Flut 21EEE 1616 MVEDR## ¢ > =
s E,vjsi‘%;6 PEF T MOE B ¢ ()3 @]@ﬁ%ﬁz‘ ™ & (National
Transportation Safety Board, NTSB) ~ (2)- #:ig B i ¥ w7 7 B4 42 5
(General crash research and defect investigation community) ~ (3) # 4% 1 ¥
(Automotive industry) (4)??‘ % ¥ & (Emergency response community) ~ (5)if g 2> &
2% % K 3 (Roadside/infrastructure design community) 14 % (6) % *& % (Insurance
industry) » #$H H HI E m@HBPAREY > 87 - kg & FI2 > 4o 59
oo E P THAD MR AR 0 A AHRFT ROBRGR o F B W4T
FLIE P > 231458 5 2 F5 0
(1) Acceleration, x-axis
(2) Acceleration, y-axis
(3) Air bag suppression, passenger air bag
(4) Air bag, driver deployment
(5) Air bag, passenger deployment
(6) Braking activity, ABS
(7) Change in velocity, x-axis
(8) Engine data, as a function of speed in rpm
(9) Engine data, throttle (percent open)
(10) Restraint usage, driver
(11) Restraint usage, pass
(12) Speed, vehicle pre-crash speed
(13) Steering input
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(14) VIN
F #- ¢ it 1438 B GM/FORD N e 4 BV o472 38 P dpvt do > T & ¥
IR ",f Braking activity, ABS ~ Steering input2 VIN#t > 352 & J£ o g2 2K 4ot >
& IEEE 16164%% ¢ » & 4477|8678 F sa T lzedx3E p » P TN Tk o
I A& FOnboard ¥ a4 B T O RicsIRELIE P o
. TEEHEFTTERRE R
IR EAER ABP IR FIN L AR E P RS ARTERR
1% K> IEEE 1616152 £-$fMVEDR 3% 3+ B 3 842 > 48 ) 7 5| 1S R B 2 B F)
SRS
(1) Electrical operational requirements
(2) Temperature
(3) Humidity
(4) Salt spray atmosphere
(5) Immersion and splash (water, chemicals, and oils)
(6) Dust, sand, and gravel bombardment
(7) Altitude
(8) Mechanical vibration
(9) Mechanical shock
(10) Factors affecting the automotive or heavy-duty truck electrical environment
(11) Steady-state electrical characteristics
(12) Transient, noise, and electrostatic characteristics
(13) Fungus (SAE J1455-1994)
(14) Steam cleaning and pressure washing (SAE J1455-1994)
(15) Electromagnetic compatibility/electromagnetic interference (SAE
J1455-1994)
PR BB PRI DERE 8RR F kIR SAE J1211-1978 & SAE
J1455-1994 o pt ¢ » F e BL ALK ERDTR(ZE Y Th) > M= e
BEETA TR AMIRTIRN AL BERE T ERMEF AR BT ks

g‘; °
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#%5-9 IEEE 161681 A F B BEREHNE N BB RKRERAT B REIE

Data element

(zH) ba1g

HO 1udLn)

UOT)BSTISOAUT

109J9(1

HN

ASH VSL

A% d 4dSIN

9 dSIN

dueInsuj

opIs-peoy

Acceleration, angular

>~

Acceleration, pre-crash, x-axis

b

Acceleration, pre-crash, y-axis

Acceleration, x-axis

i

i

i

Acceleration, y-axis

>~

>~

Acceleration, z-axis

Air bag suppression, passenger air
bag

ARl

Air bag, deployment level, driver

Air bag, deployment level, pass

Air bag, driver deployment

AN D [ W= |—=]|—=

R R )

Air bag, driver’ s side air bag
deployment

Air bag, passenger deployment

Air bag, passenger s side air bag
deployment

T R R el el Il e

I RN R e

I Rl B e

Air bag, time from enable to
first/single-stage deploy, driver

<

<

Air bag, time from enable to
first/single-stage deploy, pass

Air bag, time from enable to
pretensioner fire, driver

Air bag, time from enable to
pretensioner fire, pass

Air bag, time from enable to
second-stage deploy, driver

Air bag, time from enable to
second-stage deploy, pass

T o T o T I e

T o T B T I e

Battery voltage

Braking activity, ABS

i

Braking activity, service

e

RO X < X

Braking, fault codes

Braking, line pressure

Braking, pulses

Braking, retarder

DN | F= | b | = | = | N

PR PR PR | <
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Data element

(zH) baig

HO 1ua1n)

TUOT)BSTISOAUT

109J9(J

SINA

ASH VSIHN

A d 4dSLN

9¥ dS.LN

dueInsuj

opis-peoy

Braking, stability control

Braking, temperature

Braking, timing

kel

Braking, traction control

Braking, truck parking

Braking, truck trailer

Change in velocity, x-axis

=

Change in velocity, y-axis

i

Change in velocity, z-axis

Clutch

Cruise control

Date

Direction of force

Engine data, manifold pressure

—_ = W= == W RN == ===

Engine data, as a function of speed
in r/min

~

Engine data, temperature

Engine data, throttle (percent open)

Hazard

Heading, direction of vehicle

Ignition cycle, crash

Ignition cycle, investigation

Load, truck

Location of impact on vehicle

Location, lat/long

MVEDR ID

Number of occupants

PRNDL

PRNDL codes

>

Restraint usage, driver

Restraint usage, other positions

i

Restraint usage, pass

Roll rate

—_— N | = | N = [ W[N] =N |W =W~
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= e wn o 1

Data element g ; g E = ?73 5 %

<P < | ®

es!

Rollover 1 X
School bus warning lamps 1 X
Seat position, driver 2 | X X
Seat position, pass 2 | X X
clasiteation 2 | % X
Speed, vehicle pre-crash speed 6 | X | X X X | X | X
Steering input 4 X | X | X | X
Steering input, rear axle 1 X
Eér(l):dl:;tween two events, if » | x X
Time of day 3 X X | X
Tire pressure 1 X
Tire failure, time 1 X
Turn signal 3 X X | X
Vehicle lighting 2 X | X
Vehicle maneuver 1 X
Video 1 X
VIN 4 X X | X [ X
Warning lamp, air bag 2 X X
Warning lamp, MVEDR 1 X
Wheel speeds (each wheel end) 1 X
Windshield wipers 2 X | X
Yaw rate 1 X

i AR NEEpY < T PR e Bave RA Y A e
FEARY ¥ F ) FREERBOPRET LAY LT AR ZE 0 ¢ ()FF
(impact shock) ~ (2) 7 1% (penetration) ~ (3)# i /R (static crush) ~ (4)% X (fire))# %
(5)i% A8i% % (fluid immersion) © 12 B % & fen® seie e Bk f 0 1 & LR
> F BT o Fb At e e > @ 35 R (impact shock) ~ % i (penetration)

At ¥ Bk (static crush) % > e =~ A P42 B AP VERRREE > 5 0 i
37 o IEEE 16161 %4 £ F et Bop 7 £ N8 £ o0& 5-10977 o
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IEEE 16161% %~ £3% » MVEDR& % ## € FMVSS 208 ~ 21412 2 301 e dg 3 R »

$5-10 IEEE 161 GiZ A 1 A 52 27 23 HOP5 1R

Condition | Requirement

Equal to or greater than that provided by an impulse of 50 ms duration,
Impact with a peak force of 1.5 N, and shaped like the first half of a sine
shock curvatures pulse, applied to the most damage-vulnerable axis in the
most damage-vulnerable direction.a

45 kg mass (100 1b) with a protruding 6 mm (0.25 in) diameter steel pin
Penetration |dropped from a height of 1.5 m (5 ft) onto the most damage-vulnerable
face of the recorder at the most critical point.b

2.3 kN (500 Ibf) for 5 min, applied to at least four points on the crash
Static crush |protected mod-ule, irrespective of its shape and including, where
applicable, each of the main diago-nals and each of the main faces.

Fire 1000 “C for 10 min, followed by 260 °C for 30 min.

Fluid Immersion in any of the following individually for 6 hours: gasoline,
immersion |diesel fuel, lubri-cating oil, regular water.

2. FREHSEAFFELTLA

Pangs B R ANTE ke B oo A% 2§ B R E(G-Sensor) ¥ &
MVEDR{E 5 % i » GM# FORD 1% #cie i B30 20t 4o i B A8 2g 17 5 P HE
o fH (s e s ek d A koo GME - %A 5 ()% 2§ £ © ‘B (Deploy)
2 (2)% 2 § £ #317°B% (Near-Deploy) » & & W|ie4r ; FORDRl& » #% > 5 £ &
B RAVARRG ¢ @B TRPAVE S FREIRES -
Bisd FanE Rk EBEvE hE RALHE A FLFMEE LA @2
HVREARTEED ] BFLOMIEEF Mg RF I esmT iy #
Wik BTG PAREE 0§ K U e R ERMPF 0 400.8g ik o5 B fRAL
"F e’ Tiﬁ TR GRS e A @ esT ke

% IEEE 16161% % ¢ R 8 & RMVEDR 3k (FR3% 4 5 20 3% 0 (D)8 Tk i
BV R EERD TR QEFERAFR e E R AT AR
ek B P E0#20ms P (HAVAZEO0.8km/h i 5 PP HEE 2 &k > oqPF R
FRmBFEE RS ot S E - T AR Rl EREE %3
KRR FRESHR RS FRRE2T AR E o
3. MVEDR¥ s L
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5 ¥ A MVEDRE s T4 & ;% B~ 18 » IEEE 1616& £MVEDR &7 5|64

T e X e g FA o £5-11 51EEE 1616 MVEDR® #;s4578 b

F1E &% o £5-12 5 IEEE 1616 MVEDR 9% (ze 455 P o
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Data element name: Other names: Abbreviations/ Index number:
Data element name recommended Other names used for this data ele- acronyms: Reference
by IEEE P1616 Working Group. ment in other documents, by other Comion acro- number for this
groups. nyms for this standard. IEEE
element. Std 1616-2004.
Accident investigation uses: Possible alternative/additional uses:
Use of data obtained from this data element. Other uses of this data.

] =R =| z| =| o Modified g & 2
= |aZ z = = : & I =

= %R == Z = = 7] = = | Haddon Matrix 2N Z 3.

B F | pe = = z T = 4 = - 5

z T z | =2 @ = 2 ] =z - -

2= e = = = s

=) . w — L . t -

i = Vehicle

=

B Driver

Environment

Definition/operation/filter class:
Complete description of the data element. including its physical meaning. why it should be recorded, and any filter-
ing requirements that should be used on the analog signal before it is sampled.

Range: Unit of measure:

Upper/lower, “special” values Physical data units

Resolution: Accuracy:

Smallest data unit Accuracy of data

Sampling rate: Sampling timing:

Rate at which data is recorded Data recording timing

Data format: Discussion/references:

Format of data when off-loaded General discussion, miscellaneous notes, and references
used to define the data element.

NOTES

1—Data element name definition section: This section lists the formal name of the data element, other names that
were used for the data element by the IEEE P1616 Working Group or other organizations, abbreviations or acronyms
used for this data element. and a data element index number that is used to help organize the data element section of
this standard, IEEE Std 1616-2004.

2—Uses section: This section defines the practical use of the data element—for both accident investigation and other
uses. Other uses may include maintenance, back office, and other applications that are not necessarily related to
vehicular/accident researcher purposes.

3—Agency recommendation section: This section documents which agencies have recommended the data element

in the past.

4—DNModified Haddon Matrix section: This section documents the data element’s usefulness by illustrating what
aspects of data are included in the modified Haddon Matrix. The difference between the “standard” and “modified”
Haddon Matrix is that the modified matrix includes the “time-invariant” column.

5—Data element details section: This section includes all of the attribufes required to completely define the data
element. Using these attributes. designers can completely define the data acquisition, storage. and downloading tasks.
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N EA Sl Sl
1 Acceleration, pre-crash, x-axis
2 Acceleration, pre-crash, y-axis
3 Acceleration, crash, x-axis
4 Acceleration, crash, y-axis
5 Acceleration, crash, z-axis
6 Air bag suppression, passenger air bag
7 Air bag, deployment level, driver
8 Air bag, deployment level, passenger
9 Air bag, driver deployment, time
10 Air bag, driver’ s side air bag deployment
11 Air bag, passenger deployment, time
12 Air bag, passenger’ s side air bag deployment
13 Air bag, time from enable to first/single-stage deploy,driver
14 Air bag, time from enable to first/single-stage deploy,passenger
15 Air bag, time from enable to pretensioner fire, driver
16 Air bag, time from enable to pretensioner fire, passenger
17 Air bag, time from enable to second-stage deploy, driver
18 Air bag, time from enable to second-stage deploy, passenger
19 Braking activity, ABS
20 Braking activity, service
21 Brake line pressure, heavy-duty
22 Brake, engine retarder, heavy-duty
23 Braking, stability control (engaged/disengaged)
24 Braking, truck parking
25 Braking, truck trailer
26 Change in velocity (x-axis)
27 Change in velocity (y-axis)
28 Change in velocity (z-axis)
29 Principal direction of force
30 Engine manifold pressure
31 Engine data, r/min
32 Engine data, throttle
33 Engine data, torque
34 Environment, inside temperature
35 Environment, outside temperature
36 Exterior headlamp—daytime running lights
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37 Exterior headlamp—high beam
38 Exterior lamp—Ilow beam
39 Exterior lamp—park
40 GNSS latitude
41 GNSS longitude
42 GNSS status
43 GNSS HDOP
44 GNSS ground travel direction
45 GNSS ground travel speed
46 Heading, direction of vehicle
47 Ignition cycle count, event
48 Ignition cycle count, investigation
49 Indicator lamp, air bag
50 Indicator lamp, MVEDR
51 Indicator lamp, ABS
52 Indicator lamp, traction control
53 Number of seat positions occupied
54 Vehicle mileage indicator, event
55 PRNDL (gear selection, time series)
56 Pitch rate
57 Restraint usage, driver
58 Restraint usage, other positions
59 Restraint usage, passenger
60 Roll rate
61 Rollover
62 School bus warning indicator lamps
63 Seat position, driver
64 Seat position, passenger
65 Seat, passenger, occupant classification
66 Steering wheel position
67 EMS text field
68 Time between events
69 Tire pressure (inflation pressure per tire)
70 Tire, total air loss, time, heavy-duty (Y/N)
71 Trigger event date
72 Trigger event time
73 Vehicle system status, adaptive cruise control
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74 Vehicle system status, automatic collision notification
75 Vehicle system status, battery voltage
76 Vehicle system status, clutch
77 Vehicle system status, door ajar
78 Vehicle system status, door lock status
79 Vehicle system status, dive status
80 Vehicle system status, hazard signal status
81 Vehicle system status, traction control
]2 Vehicle system status, turn signal status
83 Vehicle system status, windshield wiper status
84 Vehicle identification number
85 Wheel speeds (each wheel end)
86 Yaw rate

5.3.2 SAE J1698

%5-13 % SAE J1698(2003) % ez B enF 4158 p 74 » d **SAE J1698 4§,
o RF 0 T E B 4 AP TR FAL P ket B P - RRE
* HY g p o (e B A B E e BT B P ¢ ¢ 35 ASAE J1698¢
0 — LA 3 A 6 R (7 SAE JI698 N TR SN R & o b o -4 5-1481 GM A
FORDE e s Beresrdd P ARV (67 U F R AR E B > &7 GMZ
FORD¥ c3e4- B4 VEDI| 4p % 2R o380 o 4 >0 2 fuff 242 VEDIL £ € 37
TSAE J1698 » F]pt SAE J1698 77| chE sx Tl sedkai b » 2 f1 £ 3 > i
FTREBETE O ARBEEHFLINER DL R -
SAE J1698(2003)#-% #eier B enFALs8 p > RypPRAF S 4 534880 & 45(1)
% High ~ (2) < Low ™ % (3)#F fi Static ° % B~$&47 ¥ (& > 100Hz)3" A 444t T
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Sampling Rate Parameter

Change in Velocity (delta-V) - Longitudinal

Change in Velocity (delta-V) - Lateral

High Acceleration (G) - Longitudinal

Acceleration (G) - Lateral

Acceleration Time Stamp

Vehicle Traveling Speed

Engine Revolutions (RPM)

Throttle Position - Engine Throttle Position

Throttle Position - Throttle Pedal Position

Steering Angle
Driver Controls - Brake Pedal
Low Driver Controls - Turn Signal

Engine Torque Ratio

Yaw Rate

Status - Gear Position

Status - Anti-lock brake

Status - Traction Control

Status - Stability Control System
Static Vehicle Identification Number

Seating Position

Seatbelt Buckle Switch Status

Foremost Seat Track Position Switch Status

SRS Deployment Status

SRS Deployment Time

Maximum Recorded Delta-V

Time to Maximum Recorded Delta-V

Indicator Status - VEDI, SRS, PAD, TPMS, ENG, DOOR, 10D

Vehicle Mileage

Ignition Cycle - at Event

Ignition Cycle - at Download

Hours in Operation

Latitude

Longitude

Accident Date

Accident Time

Temperature - Ambient Air

Temperature - Cabin air

Cruise Control System Status
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Sampling Rate Parameter

Driver Controls - Parking Brake Switch

Driver Controls - Headlight Switch

Driver Controls - Front Wiper Switch

Driver Controls - Gear Selection Status

Driver Controls - Passenger Airbag Disabling Switch

Event Data Recording Complete

B5.14 SAEJ1698 Wi * »r H st o » R F o FRfIF D FETEA, 52
o H14% TF 2§ £ R% (Wake-Up) | 175 4 ek 5 %280 3 5 20msp
Yo i B %L (AV) > 1220msp AV #+0.8km/h(0.5mph) (% 5 84 & 45 o 4o F)
STTR o SRR INA 0 B BB e R S 0 % &9 100ms ¥ #215300ms ;
MBI ) B S 8F) 0 &kt 54) o 4oRS5.15%7% o SAE J1698%+3 F ez
EEHTHEEEHOOFHR AL RQE 2Q)EITE@D RO~ B85
B(6)F AL 7 2 e £ 5-144777 o TR B chBE 7 > SN 40 5-15+ £5-16 B15.16

A RIS ATHTT e
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Continuously running algorithm

“Wake-up” type algorithm

G & Change in Velocity (Delta-V)

(9)
Delta-V Acceleration (G)

(km/h)
Deployment

0.8 km/h 20ms

~~~~~~ 0.8 km/h

T (0.5mph)

(0.5mph)
4 Acceleration (G)H_"_H _______________ 0.8 km/h
~2 Deployment (0.5mph)
20ms
b4
Algorithm
“Wake-Up” \
Change in Velocity
(Delta-Vv)
. H - >
» Duration »i Time
: (ms)
Beginning of End of Event
Event (Ty) (Tenp)

< Pre-Event ,-\ Post-Event Data

L

»

5.14 SAE 11698 SHiBRHPIEETS
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High-Frequency Data (Millisecond)

Pre-Event Data Post-Event Data
A A
s ™ ~
-100 30 -20 -10 i +10 +20 +30 +300
00 $— |

8 f 6 5 4 3 -2 1 0 +1 +2 +3 +4 +5

Last Data Point Before
“High-Frequency T’
-

A A
T s
Pre-Event Data Post-Event Data

Low-Frequency Data (Second)
5.15 SAE J1698 SBiFCERFEE &

I"5-14 SAE JI698 N B ML HBRHIBERTER

Data Element Description

Longitudinal Frontal Delta-V | Change in longitudinal vehicle speed during a frontal impact
event. A Longitudinal Frontal Delta-V is only the longitudinal
component of the total Delta-V. Up to 41 data points from

-100 to +300 ms relative to start of event, the time corresponding
to the Longitudinal Frontal Delta-V stored is implied by the
memory location it is stored in.

Data Length | Unit Resolution Scaling Minimum Value Maximum Value
1 byte km/h 1 km/h 1 km/h per bit -127 km/h +126 km/h
Format Note
Signed Numeric Data collected at higher than 100 Hz
(signed 2's complement) should be averaged. Partial data

should be stored in the next higher
location (for example, data at 1 ms
intervals 111 to 116 ms should be
averaged and stored as 120 ms).
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Section Data Element Data Value
6.3.1 Vehicle Identification Number JAAMT31PE6WP023413
6.3.4.1 Maximum Recorded Delta-V +40 km/h
6.3.4.2 Time to Maximum Recorded Delta-V | +30 ms
6.3.5 Indicator status Door Ajar Indicator: On
6.3.6 Vehicle Mileage 13920 km
6.3.7.1 IG Cycle at Event 286 cycle
6.3.7.2 | IG Cycle at Download 289 cycle
6.3.8 Hours in Operation N.A.
6.3.9 Latitude 45 38" 32237
6.3.10 Longitude 32542143
6.3.11 Accident Date March 26, 2003
6.3.12 Accident Time 18 o'clock 32 min 28 s
6.3.13 Temperature N.A.
6.3.14 Cruise Control System Status N.A.
6.3.15 Driver Controls — Static ON: Parking Brake Switch, Headlight Switch
OFF: Front Wiper Switch
Gear Selection: Neutral
6.3.16 Event Data Recording Complete True (Complete)
F+*S5-16 {KENARIER
Section Data Element Unit Time (Sec)
85 | -7s | 65 | -bs [ -45 | -35 | -25 | -1s | Os 1s | 2s 3s 4s 5s
6.2.1 Vehicle Traveling Km/h 87 83 80 75 70 68 65 62 58 35 20 0
Speed
6.2.2 Eggine Revolution 1000RPM | 45 | 34 [ 39 | 27 [ 42 | 34 [ 37 |32 |30
6.2.3.1 Engine Throttle % 35 | 22 | 30 | 25 | 28 | 32 | 29 5 5 3
Position
6.2.3.2 Throttle Pedal % 42 30 35 12 39 35 0 0 0 0
Position
6.2.4 Steering Angle Degree +5 +8 +8 -3 -5 -2 -1 +10 | 490 | -75
6.251 Brake Pedal Switch On/off On | On | On | ON | Off | off | off | Off | Off | Off
6252 Turn Signal Switch Left Off | Off | Off | Off | Off off | Off | Off | Off
626 Engine Torque Ratio | %
6.2.7 Yaw Rate deg/sec
6.2.8.1 Gear Position 3 3 3 3 3 3 3 3 3 3
6.2.82 Anti-Lock Brake
System
6.2.8.3 Traction Control
System
6.284 Stability Control
System
Shaded area represents where “data was not available.”
100
80 K Vehicle Traveling Speed (km/h)
/ \ Engine Revolution (100 rpm)
60 —x— Throttle Pedal Position (%)

—e— Engine Throttle Position (%)
—m— Brake Pedal Switch Status (On/Off)

—+— Steering Angle (degree)

Loye | g |

g
8 7 6 -5 -4 3 -2

-1 0
Time from T=0 (sec)

5.16 SHESAR()
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Frontal Delta-V (km/h)
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Data Element

1 Longitudinal acceleration

2 |Maximum delta-V

3 Speed, vehicle indicated

4  |Engine RPM

5  |Engine throttle, % full

6 Service brake, on/off

7  |Ignition cycle, crash

8  |Ignition cycle, download

9 |Safety belt status, driver

10  [Frontal air bag warning lamp, on/off

11 |Frontal air bag deployment level, driver

12 |Frontal air bag deployment level, right front passenger
13 [Frontal air bag deployment, time to deploy, in the case of a single stage air

bag, or time to first stage deployment, in the case of a multi-stage air bag,
driver

14  |Frontal air bag deployment, time to deploy, in the case of a single stage air
bag, or time to first stage deployment, in the case of a multi-stage air bag,
right front passenger

15 |Multi-event, number of events (1,2,3)

16 |Time from event 1 to 2

17 |Time from event 1 to 3

18 [Complete file recorded (yes, no)

L 183 % B e 4530 P o fid NHTSAS 4P # 2l 38 B Rt (737
Bl AR BT HIRE G AEAR > RPRERFE S AL T (T g
NHTSA# 541 K52 104 p 3 skfd 4]0 7 il 3 g amu s 00 ¥ o 709124
eI B0 Arh 5-189% 0 E H Mk PP 78 ) chfie VB B > R R

- TS I
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Data Element

1 Lateral acceleration

2 |Normal acceleration

3 [Vehicle roll angle

4  |ABS activity (engaged, non-engaged)

5 Stability control status, on, off, engaged

6  |Steering input (steering wheel angle)

7 |Safety belt status, right front passenger (buckled, not buckled)

8  |Frontal air bag suppression switch status, right front passenger (on, off, or
auto)

9  |Frontal air bag deployment, time to N™ stage, driver

10  |Frontal air bag deployment, time to N™ stage, right front passenger

11 |Frontal air bag deployment, N™ stage disposal, Driver, Y/N (whether the N™
stage deployment was for occupant restraint or propellant disposal purposes)

12 |Frontal air bag deployment, N™ stage disposal, right front passenger, Y/N
(whether the N™ stage deployment was for occupant restraint or propellant
disposal purposes)

13 |Side air bag deployment, time to deploy, driver

14 |Side air bag deployment, time to deploy, right front passenger

15 |Side curtain/tube air bag deployment, time to deploy, driver side

16 [Side curtain/tube air bag deployment, time to deploy, right side

17  [Pretensioner deployment, time to fire, driver

18 |Pretensioner deployment, time to fire, right front passenger

19 [Seat position, driver (whether or not the seat is forward of a certain position
along the seat track)

20  [Seat position, passenger (whether or not the right front passenger seat is
forward of a certain position along the seat track)

21  |Occupant size classification, driver

22 |Occupant size classification, right front passenger

23 |Occupant position classification, driver

24 |Occupant position classification, right front passenger

NHTSAi& 3 2 il F g2 it ~ B pE 2P E L ioa AT 2 T p &
WAR A SACNenS R 454 F w4208 § e Benze i p (1898 5 & &) ehfi

* oo ST RE 0 AR 5-19%7 5 o
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Data Element Name

R/IE

*

Crash
Investigation

Advanced
Restraints
Operation

ACN

Longitudinal acceleration

X

Maximum delta-V

X

Speed, vehicle indicated

Engine RPM

Engine throttle, % full

Service brake, on/off

Ignition cycle, crash

Ignition cycle, download

Safety belt status, driver

Frontal air bag warning lamp, on/off

Frontal air bag deployment level, driver

Frontal air bag deployment level, right
front passenger

AlR|I7P|IR|R|I=|=|R|R|=|*|7

ol Bl el Kol Bl Kah Kl e K e Kl K

1 Bl kel ke

Frontal air bag deployment, time to first
stage, driver

b

b

Frontal air bag deployment, time to first
stage, right front passenger

Frontal air bag deployment, time to
second stage, driver

Frontal air bag deployment, time to
second stage, right front passenger

Frontal air bag deployment, second
stage disposal, driver, Y/N

Frontal air bag deployment, second
stage disposal, right front passenger,
Y/N

>~

Multi-event, number of events

Time from event 1 to 2

Time from event 1 to 3

Complete file recorded

Lateral acceleration

Normal acceleration

Vehicle roll angle

ABS activity

Stability control, on, off, engaged

Steering input

ol Bl Bl Kol Bl sl el el Kad ke
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Data Element Name R/IE’ Crash Advanced| ACN
Investigation|Restraints
Operation
Safety belt status, right front passenger |IE X X X
Frontal air bag suppression switch IE X X
status, right front passenger
Side air bag deployment, time to IE X X
deploy, driver
Side air bag deployment, time to IE X X
deploy, right front passenger
Side curtain/tube air bag deployment, |IE X X
time to deploy, driver side
Side curtain/tube air bag deployment, |IE X X
time to deploy, right side
Pretensioner deployment, time to fire, |IE X X
driver
Pretensioner deployment, time to fire, [IE X X
right front passenger
Seat position, driver IE X X
Seat position, right front passenger IE X X
Occupant size classification, driver IE X X
Occupant size classification, right front |IE X X
passenger
Occupant position classification, driver |IE X X
Occupant position classification, right |IE X X
front passenger

*IRZ&EILP o IEL v ATH I

5. 3.3 1= IR BB R

d 3P e pre B L K- TR R P A TR T 045 A 43
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lamp, on, off

Data Element Range Accuracy | Precision | Filter Class
Longitudinal acceleration -100G to +/-1G 1G SAE J211,
+100G Class 60
Lateral acceleration -100G to +/-1G 1G SAE J211,
+100G Class 60
Normal acceleration -100G to +/-1G 1G SAE J211,
+100G Class 60
Delta-v -100km/hto | +/- 1 km/h | 1 km/h n.a.
100 km/h
Vehicle roll angle -1080degto | +/-10deg | 10 deg n.a.
+1080Deg
Speed, vehicle indicated 0 km/h to 200 | +/- 1 km/h | 1 km/h n.a
km/h
Engine rpm 0 to 10,000 |+/- 100 rpm | 100 km/h n.a.
rpm
Engine throttle, percent full{ 0 to 100% +/- 5% 5% n.a.
Service brake, on, off On and Off n.a. On and n.a.
Off
ABS activity On and Off n.a. On and n.a
Off
Stability control, on, off, On, Off, n.a. On, Off, n.a.
engaged Engaged Engaged
Steering wheel angle -250 deg CW | +/-5deg 5 deg n.a
to +250 deg
CCW
Ignition cycle, crash 0to 60,000 | +/-1cycle | 1cycle n.a.
Ignition cycle, download 0to 60,000 | +/-1cycle | 1cycle n.a.
Safety belt status, driver On or Off n.a. On or Off n.a.
Safety belt status, right On or Off n.a. On or Off n.a.
front passenger
Frontal air bag suppression | On or Off n.a. On or Off n.a
switch status, right front
passenger
Frontal air bag warning On of Off n.a. On or Off n.a

545




Data Element

Range

Accuracy

Precision

Filter Class

Frontal air bag deployment
level, driver

1 to 100

+/-0

1

n.a.

Frontal air bag deployment
level, right front passenger

1 to 100

+/-0

n.a.

Frontal air bag
deployment, time to
deploy/first stage, driver

0 to 250 ms

+/- 2 ms

Frontal air bag
deployment, time to
deploy/first stage, right
front passenger

0 to 250 ms

+/- 2 ms

Frontal air bag
deployment, time to n™
stage, driver

0 to 250 ms

+/- 2 ms

2 ms

n.a.

Frontal air bag
deployment, time to n™
stage, right front passenger

0 to 250 ms

+/- 2 ms

2 ms

n.a.

Frontal air bag
deployment, n" stage
disposal, driver, y/n

Yes/No

n.a.

Yes/No

n.a.

Frontal air bag
deployment, n" stage
disposal, right front
passenger, y/n

Yes/No

n.a.

Yes/No

n.a.

Side air bag deployment,
time to deploy, driver

0 to 250 ms

+/- 2 ms

2 ms

Side air bag deployment,
time to deploy, right front
passenger

0 to 250 ms

+/- 2 ms

2 ms

n.a.

Side curtain/tube air bag
deployment, time to
deploy, driver side

0 to 250 ms

+/- 2 ms

2 ms

n.a.

Side curtain/tube air bag
deployment, time to
deploy, right side

0 to 250 ms

+/- 2 ms

2 ms

n.a.

Pretensioner deployment,
time to fire, driver

0 to 250 ms

+/- 2 ms

2 ms

n.a.

Pretensioner deployment,
time to fire, right front
passenger

0 to 250 ms

+/- 2 ms

2 ms

Seat position, driver

Yes/No

n.a.

Yes/No
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Data Element Range Accuracy | Precision | Filter Class

Seat position, right front Yes/No n.a. Yes/No n.a.
passenger

Occupant size driver Yes/No n.a. Yes/No n.a.
occupant 5™ female size

y/n

Occupant size right front Yes/No n.a. Yes/No n.a.
passenger child y/n

Occupant position Yes/No n.a. Yes/No n.a.
classification, driver oop

y/n

Occupant position Yes/No n.a. Yes/No n.a.

classification, right front
passenger oop y/n

Multi-event, number of 1,20r3 n.a. 1,20r3 n.a.
events (1,2,3)

Time from event 1 to 2 0to 5.0 sec 0.1 sec 0.1 sec n.a.
Time from event 1 to 3 0to 5.0 sec 0.1 sec 0.1 sec n.a.
Complete file recorded Yes/No n.a. Yes/No n.a.
(yes/no)

5.3. 3. 2E=HEREUS LR

§ONF RS BT RN AT RIS PR D IRL 2P S A
AT oA ER T Ao N g B F s F L TR T ER te
AT S BT - S B e £ R A2000& 1A o d 3 ERD RE A DB R K s E
TR TR G R RS A AT TR e S B
GM R & 2 Vetronix £ 1% » % b B 3 T sxse 40 F 0T {4 A H3% # (Crash Data
Retrieval, CDR) > 4-B]5.18%77 -
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5.18 Vetronix CDR

v

Vetronix CDReAF LT 442 34 4 5 7 46 » % - 48 5 Diagnostic Link Connector
(DLC) » > SAE J1962 . iEgifhth » H o £ =50 ¥ 5 K4 T » 4oF5.19

i o & F1996E 1 i chd fmkat % -

5.19 Diagnostic Link Connector (DLC)

¥oAREE RS XF R T BIS2097T o FHT LT S E K

AT T & B E S enT o doT B5.212 B5.22477F o
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20004 12 {5 » Vetronix ¥-CDR#E % ff & 2 B p5 & > % £ GMAH T 2 32 # »
4 2SI ISUZU R 4| ehd e i B > 20014 Vetronix B 4 # 32 FORD ¥ # 25

£ ® > 2005% P £ F7H Saab ® ] o Fim X F 4ok 5219751 o

7<5-21 Vetronix CDRYIZEE &Y

2 A% a5 & i “ B R
1. Century 1997 — 2005 GM
2.  Commercial 1994 — 1996 GM
3. LaCrosse 2005 GM
4. LeSabre 1995 — 2005 GM
5. Park Avenue 1995 — 2005 GM
Buick 6. Rainier 2004 - 2005 GM
7. Regal 1995 — 2004 GM
8. Rendezvous 2002 —2005 GM
9. Riviera 1996 — 1999 GM
10. Roadmaster 1994 — 1996 GM
11.  Skylark 1996 — 1998 GM
12. Terraza 2005 GM
Hummer 1. H2 2003 — 2005 GM
1. CTS 2003 — 2005 GM
2. EXT 2004 - 2005 GM
3. SRX 2004 — 2005 GM
4. XLR Roadster 2003 — 2005 GM
5. Commercial 1994 — 2005 GM
Cadillac 6. Concours 1995 — 1997 GM
7. Deville 1995 — 2005 GM
8. Eldorado 1995 — 2002 GM
9. Escalade 1999 — 2005 GM
10. Fleetwood 1994 — 1996 GM
11. Seville 1995 - 2004 GM
Chevrolet/ Geo |1. Astro 1996 — 2005 GM
2. Avalanche 2002 — 2005 GM
3. Blazer 1998 — 2004 GM
4. Camaro 1996 — 2004 GM
5. Caprice 1994 — 1996 GM
6. Cavalier 1996 — 2005 GM
7. Classic 2004 - 2005 GM
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LN 350 # > TR R
8. Commercial 1994 GM
9. Colorado 2004 — 2005 GM
10. Corvette 1997 — 2005 GM
11. Equinox 2005 GM
11. Express 1996 — 2005 GM
12.  Impala 1995-96, 2000-05 GM
13. Kodiak 2003 — 2005 GM
14. Lumina 1995 — 2001 GM
15. Malibu 1997 — 2005 GM
16. Metro 1995 — 2001 GM
17. Monte Carlo 1995 — 2005 GM
18. S-10 1998 — 2004 GM
19. Silverado 1997 — 2005 GM
20. SSR 2003 - 2005 GM
21. Suburban 1997 — 2005 GM
22. Tahoe 1997 — 2005 GM
23. Tracker 1996 — 2004 GM
24. Trail Blazer 2002 —2005 GM
25. Uplander 2005 GM
26. Venture 1997 — 2005 GM
1. EVI1 1997 — 1999 GM
2. Canyon 2004 - 2005 GM
2. Envoy 2002 — 2005 GM
3. Jimmy 1998 — 2001 GM
4. Safari 1996 — 2005 GM

GMC 5. Savanna 1996 — 2005 GM
6. Sierra 1997 — 2005 GM
7. Sonoma 1998 — 2004 GM
8. Suburban 1997 — 2000 GM
9. Top Kick 2003 — 2005 GM
10.  Yukon 1997 — 2005 GM
Oldsmobile 1. Achieva 1996 — 1998 GM
2. Alero 1999 — 2004 GM
3. Aurora 1996 — 2003 GM
4. Bravada 1998 — 2004 GM
5. Cutlass 1995 — 1999 GM
6. Eighty Eight 1995 - 1999 GM
7. Intrigue 1998 - 2002 GM
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LN 350 # > TR R
8. Ninety Eight 1995 - 1996 GM
9. Regency 1997 - 1998 GM
10. Silhouette 1997 - 2004 GM
1. Aztek 2001 — 2005 GM
2. Bonneville 1995 —2005 GM
3. Firebird 1996 — 2002 GM
4. Firefly 1995 — 2001 GM
Pontiac 5. Grand Am 1996 — 2005 GM
6. Grand Prix 1994 — 2005 GM
7. Montana 2000 — 2005 GM
8. Sunfire 1996 - 2005 GM
9. Trans Sport 1997 - 1999 GM
Saturn 1. All Models 1995 — 2005 GM
1. Crown Victoria 2001 — 2004 Ford
2. Escape 2001 — 2004 Ford
3. Excursion 2001 — 2005 Ford
4. Expedition 2001 —2002 Ford
5. Explorer 2001 — 2002 Ford
6. F-150 2001 — 2004 Ford
Ford 7. F-250 2001 — 2005 Ford
8. F-350 2001 — 2005 Ford
9. F-450 2001 - 2005 Ford
10. F-550 2001 — 2005 Ford
11. Mustang 2001 — 2004 Ford
12.  Ranger 2001 — 2005 Ford
13. Thunderbird 2002 - 2005 Ford
14.  Windstar 2001 - 2003 Ford
1. Continental 2001 — 2002 Ford
Lincoln 2. LS | 2001 — 2002 Ford
3. Navigator 2001 — 2002 Ford
4. Town Car 2001 - 2004 Ford
Mercury 1. Grand Marquis 2001 - 2004 Ford
Isuzd 1. Hombre 2000 - 2002 Isuzu
2. Ascender 2003 — 2005 Isuzu
Saab 1. 9-7 2005 Saab
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1p #3t Vetronix CDReAFR T 442 3¢ > SAEZ IEEER| £ 3 * OBD:i# % % (On
Board Diagnostic connector)£! CAN(Controller Area Network) BUS /i & > & 2XCAN
e B % @ (Protocol) & JE & % F|2008 & > fe §_d »*CANE - B R%EE * %
8o FIPUNHTSAZL G A k% €45 * OBDZCAN » #-F B4 E ey Benf 417
PRS- o AR NHTSA L ¥ seiedr Ben 2§ L7 > W fp™ 4o
Am T AE R P & Rory B R FRPEDD N e

FRT AN 2B AR T L 7R R -

5,33, SEMAEHBINERK

dON R e BT &R/ ST HR R R e Bt
LA ER S FME AR RS E\iﬁiﬁﬁ FifE R @ 7 404 NHTSA &
FrrG & KRB P E R S B R TR BRI (2 45FMVSS
208/214/30 14 jpI3E 245 5 12) > 1940 7% o L B f U L oRIRA 5 d i 4p B
FEE RS FIBNHTSAT A (Fi— # 4 o

b ¥ Fff 3 P AEITA > NHTSA#r4k * e N g2SAEZ IEEE4p k> 7 £20ms

R %1 AV~ %220.8km/h o

bl - ¥k 5 5B fRALRE e =t 384 0 B GMT 38425 » FORDT o4
15 > TOYOTAR| ¥ 1364530 « NHTSAR| £aE3K 3 30 - @ 4p 2% piide e
P B OF R e i S

0. 4 SiECER=RIE B ENLIEBIR R
Z WINHTSA >t 1995 # 10 # B 4o 4 i 7 p & g4 38 3F & 3t (Accident
Collision Notification, ACN)¥ 3 #* 7 » 2000 £2 2001 & ¥ Veridian Engineering 2>
P LT BFACNREE > 1 WS23% & R 2 il S RF > » ¥tk
FF L AR DR AR ARV I REARAR S B RRF e R
TG TARER O RS B B AP L (GBI P Aok 5229757 ) 0 18
i¥ 1 PSAP(public safety answering point) » 3% B ACN#T% & cF L > 7 38 {7 F g
BLE 0 R B E RIER Ao BS524%577 o P E R F A R Rk HACN &
SRERIRIFEN T Jﬁ FH > & FGMOnStar 4 212 2 FORD < Rescu % st - GM
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4 @ 302004# 7 i A kAT OnStar & ST IR B E & ? B odmal X g et 4
Ao od WACNG e d-IE P © ¢ A F e Beanedkdd b p o> FP A ke
FRERAG > TS Bl T 0L ACNSTRE » kiR -

- BRmCE

5.23 Veridian Engineering ACN %1

3% 5-22 Veridian Engineering ACNEZfisC £218 B

Parameter Description
Crash Date

Crash Time

Seat Belt Used Yes / No

Crash Location — Latitude

Crash Location — Longitude

Crash Delta-V

Crash Type Frontal, Side, or Rear
Rollover Yes / No
Vehicle final resting position Normal / Left Side / Right Side / Roof

Principal Direction of Force

Probable Number of Occupants

Make of Car

Model of Car

Model Year of Car
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# FRINHTSA (Iowa~ & cINADS)

#F A7 F A B4k 5 (Collision Avoidance System,

CAS)»xic 2 H¥» 0 F ® (7 5 el 5 o

FiaRTE2 /i*ﬁ' o (FHLEFRF ~ £ 8/%
BE)-HEN FALHE RS P B o

p A
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TR "E K £T @k 2i(Collision Mitigation Brake
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A JE (Trlage Guideline) °
Examples of Use of EDR Data for Triage
Mechanism
of Injury Current source EDR source
High speed “guess-estimate” delta V., crash
pulse
Crush/intrusion  “guess-estimate”  delta V, crash pulse
Rollover observation rollover sensor
Ejection observation seat sensors
Multiple casualties observation seat sensors
Airbag deploy observation deploy trigger
Belt use observation belt sensor
10
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B M ASVA 3 &

B ASVEr B 3% 4p

« 93F & MEP B EASV i sLig kg R o
635 4p 15
PHELE R - AEFE AN
RAEE AL ERE R
@ E A
* ® /' ADASE (Advanced Driver
Assistance System) 3+ % #& 11 9 7 :%iE 4

A B~ Bp
BRAP

7}’?1 ’ ’T L%\ ’] ;’L@ﬁi:ﬂ'ﬂlﬁ‘ﬁl’ ,% %fb);?)% ‘2’5’7
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B ASV B

Lane Keeping Assi:

ACC/Stop&Go + Foresight

Stop & Go

‘Curve & Speed Limit Info

Near Field Collision Waming
Waming

Lane
Night Vision

s 2 B Rl
* ADASE #1938 3% 4 1
Ny
&
& »3'@ o ,o‘:\
¢ & > S ¥ Contribution
£ o <5 &
& 28 Fe& g & 00
P & &2 FoE Q R .
IS R o & FeEEs ¢ ¢ Complexity
“ e F S & S &P &
S F& F 88 FFO & & o ®
SIS e £& £ &
F ¥ & vr¥& o8 o o
O 0-0-0-9°-0—-0 -0 -0 - rutonomous Driving
O ®-0-0-0-0 - -o-0 Platooning
O 0-0-0-¢-0—-0—-0-0®- obstacie & CA
©) : - 9-0-0-0-0-0- Intersection Support
O -@9-0-0-0-0-0-0 Rural Drive Assistance
O ®-0-0 - :- N -0-0 Obstacle & Collision Warning
O ®~-0-0-0-0-—-0-0-9 Lane Change Assistant
O ® -0 -+ -0-0—°—0 -9 Local Hazard Warning
8 s -0 -90-@0- —0-9-0 Lane Keeping Assistant
®_©_-06_-6_-0-90_-0_9 ACC/Stop&Go + Foresight
O e-0-0-0- — -—90-0 Stop & Go
Q e e — e e Curve & Speed Limit Info
©) " B ® B B B F Near Field Collision Warning
O " B ®E B B B F Lane Departure Warning
O -t =6 =@ = =m0 Night Vision
15
AN x . X’ = z 1 = ﬂ
léﬁlp ASV ) }g_: ‘&J:‘lp F] I~
Concertation
e W Eipﬁrt Roadmap Task
g orkshops Force Meeting
/ ADASE |
o Roadmap
4 Cangrpgtipn
Complexity
£ & o |
£ Continous
prmeerws == pdate
Obstacle & CA
Intersection Support
Rural Drive Assistance
‘Obstacle & Collision Waming
=
ing Assistant )
¥~ ADASE intern
discussion
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B ASV B

T dp iRl

A iRR FEHBLE FEHBRE D
20045 5= 5 %" ADASE LS | (FIERe FHBIELE)
(Systcn: Aspects) m prosede H
A EiRE "
IR R (Sensor Aspects) mmn DrDredEL )
Y “
(HMI Aspects) oot piseds )
PR B RLR
(Infrastructure incl. oao Ordgede )
BN kAR Communication v2i)
G R A= o
(Communication v2v) Qoo rofedEes )
R "
(Legal Aspects) Doo DrofedEe )
ARGEREARZ AR F R AL A G
T A ¥ o m
(Political & Societal) aubg OrOfedee )
LS e "
(Degree of Driver Assistance) Doo DrofedEe )
AT AT S U THzrg e
SRS AR .
(Safety Enhancement) Doo DrofedEe )
ARAE o000 O108edEe )
AFFi "
(ki S5 1 3 o2l T ) —— DiCHecee )
17
V72 B 2T (L 35 4 pe
BN ASViar B 375 4p t R
FEAT
Cumulative
Frequency Percent Valid Percent Percent
Valid & 1 59 59 59
fli 5 29.4 29.4 35.3
il 11 64.7 64.7 100.0
Total 17 100.0 100.0
LSRR S
Cumulative
Frequency Percent Valid Percent Percent
Valid X 2 11.8 11.8 11.8
fl 4 23.5 23.5 353
i 11 64.7 64.7 100.0
Total 17 100.0 100.0
R IFE I
Cumulative
Frequency Percent Valid Percent Percent
Valid 1 3 17.6 17.6 17.6
il 14 824 82.4 100.0
Total 17 100.0 100.0
18
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A(94)E B 1 (FIF P

F4c 19N ESV > W B B BATH B ABE o
ByEASVEE I > REATERLL
AEFIP ASV kg B R g iR o
FEREP Fectp bl T ES47(7 B RLF
PR k2T RER)
o B B R 2L 45 (ACC/HMI) - s
ASV,J ./u—'_k‘i, \bti l’g_‘ "T‘l"'_'7 /2{\ ZjQ
ﬂ’z%@ﬂﬂEDR%ﬂi&%ﬁﬁﬁ@e? =
s BN 3 B EDR2Z ¥ &t % o

)

g
¥ o
1

19
0 1/ =2
Bl 23 ¥ e qp B EOR R A 4T
88-90 Eyr i U F B AL /L F S FIFARE/
PR TR
i w - Xk T30 pot =
A R Eal |gan RS A

AgE(48) 3 4313 9.84% 1385 18.39%

Byd 38645 88.17% 5789 76.87%
T(s)E AL 836 1.91% 264 3.51%
T F & 38 0.09% 93 1.23%

Total 43832 100.00% 7531 100.00%

¥t - Ak F 303 por =
LR Ll ki oA A oA
S 43 1.07% 11 1.32%
)t # 2815 70.16% 542 64.99%
< RE 289 7.20% 75 8.99%
p 865 21.56% 206 24.70%
Total 4012 | 100.00% 834 100.00%
20

f-36




ol SRy 2 7 L 4
F e R IR e E b B
12 24 Ll Ve xS KN
220 % e >
— i L P =X 1A
30%
25%F] _ _ :
<
20%H W (T 1
- =2
15% 2 §
10%F] B
3
& 1 Z
a
0 — d—
tiaiaiicd il It i T L il st

‘D&?’vﬂ[ .'J"és'ﬂl D&gw D’“W"

21
>Z b} - > VRS 2 q é;
-, —— XN = N
B g vh%tpﬁlf'—liﬁf— A~
/ AJ
12 24 sy > s RS
124 IS N, 2
EA o =X 1a_fw
120,000
100,000 |
80,000
60,000
40,000
20,000
0 ‘ ‘ ‘ ‘
iy il [l =1 T
[== & B i =iyl
22

=37




N 1 > a)
Ef,‘?&é’ AR X %;K,g_
Afr o 2 BEIREE T AL o
R
r—
e
I
.
|

[T T R ST
"ﬂ’kf"y[‘]

s e
R—

(=< W& O O e

23

~

e

R

Hpy
23%

W SR sk it
15% 6%
o (M
N E T 11%
18%

4 A

3

RFDETE R T

+ Ry
T ERERE
14%

F g S 2 P
6%

24

38




TLLITTY
et e,
. .
.

o

R Y=
7%

g,
i,
20 140/
N 100 160

FERFRE
14%

+ B2 e
6%

g
",

25

% ok
HEHE HBETHE ,5;’ 5 ﬁ

AE O AEHOEL
BEO ) EHS50E FEOAEELSDE
Highe: arcusal level @ Lower arousal level &

= ) Lt.

S OmE %

>

SN
warning
HEOA AT
Image of the System 26

-39




)RR
18%

P:
(Public: Safery Answerin

»; .
ACN In-Vehicle Equipment  Voi

| & oca
Fil scue

o

»(94)E B 1 (F3F B

o 4 19MESV > W B R ERTE B ARS o

» BYEASVEH 0 REATER AL
AERMASV i i B dp i o

c FFEPNFApb THREL47(F FRF
gmx:mf,}%a\igﬁ? BTRERELR)-

- Yz § EX]”’“@}*&%(ACC/HMI)’ EE
ASV i k% 2 B S i 2 2 %7 o

. vl’z%[&]’fEDR%ﬂl%%ga& CRLS

e B EEDRZ ¥ g 14 o

fif-40



Year
1895

1996

1897

1999

2000

2001

2002

2003

2004

Vehicle manufacturer

Mitubishi
Nissan
Nissan
Toyota

Hino
Mercedes (DC)
Honda
Cadillac (GM)
Jaguar (Ford)
Subaru
Mitsubishi

BMW
Nissan
BMW
Volkswagen

DC

Toyota
Honda
Kenworth
Lancia (FIAT)
Renault
Toyota
Cadillac (GM)
Honda
Irisbus

FIAT

Volvo

Name of product
EVT-300

EVT-300

na

na

n.a

ACC

na

Distranic

na

Night driver

na

A.D.A. (Active Driving Assist)
Driver Support System
Auto-vue

Active Cruise Control

na

Adaptive Brake Lights
n.a

Forewarn Back-up Aid
Distronic

Night View

HIDS

Night Vision System
Radar Cruise Control
Régulateur de vitesse a contrdle en distance
Pre-Crash Safety

na

Collision Mitigation Brake System
Qptical Guidance System
Radar Cruise Control

Blis

BlindSpotter

Function
Forward Collision Warning
Side Obstacle Detection

CC
Might Vicion
ACC
ACC, Lane eparture Warning
[ACC + Lane]Keeping Assistance + Blind Spot Monitoring

Lane DeEarture Warning

Lane Keeping Assistance (only with ACC)

Pre-Crash Seatbelt + Brake Assist

e eatbelt + Brake Assist

elloaping Assistance
ACC
ide Obstacle Detection
Side Obstacle Detection

29
- P2 Y
20057 & 2w/ * ACCH |
R EjgE
VOLVO S40
Jaguar XK #75]
Honda 2006 & % Accord ~ Crown
Land Rover Range Rover Sport(LSUV)
Cadillac XLR ~ STS V8
BMW 7570~ 5 %51 - #3770
Audi A3
Infiniti M45
Mercedes-Benze | S-Class
Mazda Mazda62.0
Nissan Quest
LEXUS 1L.5430 ~ GS430
MG Rover Rover 75
Buick GL8-LT ~ GL8-GT ~ GL3.0 ~ GS3.0
30
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ACCHjirr 2

. 17 %%7%?@W’Tﬁﬂaﬁ&ﬁﬁ
iw m;m; G T DY S TR Y

T4 ajiﬁéi)* T 2 & pF R BE(Time Gap) °

FONBRITA L o e R AR MR

[ ]
(]

No vehicle ahead
s s @M TR
B0k

Y g Yl

k100
(e b2
100 oy 2
20 - A Speed increased from
Driving at a set eed reduc 80 km/hta 100 km/h
speed of 100km/h 100 km/h to S5 i
ezgﬁw o [ €36t #4

c t nt s pee d B T
uuuuuu

31

ACC2 F% R

e [ISO-15622% SAE-J2399¢ *&%ACC?I’?:};%
EgFit ~ g * 'féf fi & BRREARR o

« ACC¥% Ef f‘fa‘_llE‘ﬁ,f;rvﬁ/é‘K,rj
% ACCx »x ﬁiﬂ'-& TV RAL Z
Foow AR AL FHEmE o
ARFT S ETF R BETACCH £
B o~ BB R ”’3‘:#5%

ACCH i > @F,’éﬁ,ﬁé PTG o
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[SO-15622 / SAE-J23992_ v # ¥} PR

o AR RIAEE - i g
SR LM feiF LR ¢

I P I1SO-15622 SAE-J2399
ACC#. + 4ui¥ & (m/s/s) 2 not specified
ACCE 35 3¢ B (24 14 1 2. T 359) (/s/s) <3 not specified
B S R R S (1 b 20 T 35) (m/s/s/s) <25 not specified
P 1 PR R R P R 2 d(m) MAX][2,0.25V_low] not specified
8.9+/-10%
L3F k BLp B Sl 2 Bo] i B (m/sec) 5 (20mph+/-10%)
o t s 11.24/-10%
#ART E A L R (m/sec) >7and 2V _low (25mph+/-10%)
BT EREFTFEG) 2.2 not specified
Bl T EE T EEG) 1.5 1.5
Bl EERD PR TR 1 1
33
- 50 2
A& IR
o Bow M BT E N F & SLenHMI A
B i ERAT
1 ~ European Statement of Principles on the
Design of Human Machine Interaction
(ESoP 2005)
2 ~ AAM Statement of Principles, Criteria and
Verification Procedures
3 ~ JAMA Guidelines
34
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ESoP 2005

o BT EEEE N T M M E I FE A
WAhAm RS g R oo

o MF OB P I FAER TR
Bl ~ 2B ] Ao 3 B e ) s i siF 5
E]IJ ~ B2 /‘i f‘fué‘ﬁ?\%%‘;‘ =< IR > 37?'7:;7‘:@ 'J y &
~ RIS RP Bl et BB o

e Jap ECA1999# 127" 21
M % A—Q};m’ﬁ
*(F ‘&)"“June 20055 -

P dien THA N
Femb i AT

35
AAM
o MEC{1999#127% 21p “rig & e T8 p 50
VAL R A A o auEik, s EA
RiZFPHGALE FOIHEHEEET { R FNT R 2
S AR o
e MFFIEETHER S FAERER] ~ HET /Iy
KRS sk FUR ;atfwﬁﬂ'wrﬁé%?,% s
mﬁ; LT KRR 2458 8 u’i—i%ﬂ'u’a;
SRS RFATS 5
. 20035 A -
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JAMA

o October 1990 > Japan Automobile
Manufactures Association (JAMA) = i &+

€1 > 2y 3 A
41“]' %'Em/ﬁ SU

vehicle Monitor Systems °

. ZOOOJEE fg R ™A~ R

%ﬂ«%
AP A

[ ]
™
‘E‘L

<
=

NPSC -~

AR T R

MLIT -

eriSafety Guidelines for In-

i &

37
ESop & AAM 2_1 i
T ~~
ESop R R
2.1k Bz ¥k K i ik AR M2 FEHB o FL e AT LR
oz B ifﬁ‘@lﬁ Jeh ke j,%ESopl“ after-market{r
Fivdps REE i p oo nomadic devices? 8 4 st
o
22k %2 Eie - W5 @l (12 Rh2 TR - 3007 ksl | FEEF -
5L o BLE A ERLIAE | bR F o PAY o A LPERE
ENGEYY rﬁiﬂ_t“‘ poo ?
2.3k AT hrerd ARk FERE |13 AP Elo - INGA et | FEHB 0 P IVREF -
z*mf’“% WD g2 AR 7RISy
#1 e
24 FEE BEX I E RO F ¥ 3o ; FXH G 30R 2 FRIRALEE R o
ARG TN o ) R g s,‘S(‘* i ¥ A | “visually intensive information” % &
Fp MR & o
BalcidE EE‘* A e
<?
25 F AR 2RV AMEBEAN | 1SFFRE LRV AMEBE RS | FRIH 2 FORBE BHIME
ARk IR IR FOREER DL o
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¥~ % - P 2EDR%® E
e 2007~2015 gxi" &2 p AR H-F R 5
BAE*FE o
o NHTSAE &2 [ 2 BEffcd + p2003/1/14235
AR i E
* Ford (2001 - 2005)
— Ford, Lincoln and Mercury

« GM (1994 - 2006)

— Buick, Cadillac, Chevrolet, GMC, Hummer, Isuzu,
Oldsmobile, Pontiac, Saab and Saturn

« Tsuzu(2000-2004)
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s R fi2 B KE @B SIE
i s g e R
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— diagnostic link connector (DLC)
— air bag module
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Throttle position in %, 0G4K00000X0000000 Deployment Pre-Crash Graph & Vehicle Speed
shown wide open-70%- (MPH)

closed (idle)

\\ / Engine Speed
"1
=

ey &= Percent Throttle

Engine speed shown Y ——
4032- 4160-2304-1088- | 4 —| AN
896 RPM / \
/ \ ¥~ Brake Switch Circuit Status
\ — — (100 = ON)
s . 3 2 1

Approximate Time Before Algorithm Enable (seconds)

[Fleloodod T [Everts DEPLOYMENT NEAR-DEPLOVMENT [NOIntwfocs

43
GM EDRz_ % #
—_
T~~~
: Vetronix Crash Data Retrieval Tool 0G4KOOOOOX0000000 - [Deployment SDM Recorded Ve.. J8[=1F3
: ==
SDM
0G4K00000X0000000 Deployment Data 'anded
oo Velocity
s~ Impacj (s
\ =
-0 = —
] .
[T Severe|change in vehicle
\ velogity 1 d {n MPH
-20.
30, \
40. \ s
A
BB .y
50.
Velocity dh: nge of 43)MPH in 130 milli:
-60.00
1o @0 G0 40 So G0 70 20 90 100 1O 20 190 140 150 150 170 120 190 200 EH0 0 230 240 250 260 ETY a6 260 00
Time {milliseconds)
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c BRARH 2 PpFiE o pFd o
FEMATAT BN - T A dfri
BRRERL o

45
EDR ¥ % *FL%@
o ¥4 B(EDR)P o & & i T 5
— P RD R F R ET B RRF K5 A
e B 4a3K % B (OEM) 4 5
— FORBRAE GM-*# 10msze4x1-t » FORD
& 0.8ms3z 4kl =%
o {57 F-(After-market) s 5t
_ F B4 % 5 SISH 0.5ms3e k1= > VDO
& 2msiedil =t
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EDR# % 4§
* IEEE 1616
— 4+%4| £ & (passenger cars) ~ #£73]+ & (light
trucks) » ‘a‘ A+ & (heavy trucks)'l <
(buses) & > ¥ xedm p 2 T ﬁa?’l dr A
B B FREE .
 SAE J1698
s A Rl RS s
PRE- 2@ T es o
* ISO TC22/SC12/WG7
B o iR b o SR R
B HE L ORRG S e

47
V3%
EDRp R #~-lIEEE P1616
A}
Data element name: Other names: Abbreviations/ Index
Acceleration, x-axis ACCELERATION.VEHCLE. acronyms: number:
(longitudinal) Longitudinal_quantity Ax 8.1.3
Accident investigation uses: Possible alternative/additional uses:
Describes the forward motion of the vehicle during | Supports USDOT infrastructure safety evaluation and statisti-
the time of the crash. cal hazard identification.
Agency recommendations
o e} .
Bz| £z . z Z 3 g
830 23| 2| B| z| & | 2
23| »7 © & 5 = = =
5| 2% 2| 2 B| & =
A & A o T o
Modified Haddon & g
Matrix & -
X X
IEEE P1616 WG use cases
e 3 = = =
R o 2 £ g
= " = > = B
o| EBE= o o) g 2 | Vehicle
3| & 7 & e
z| =2 <
Driver/occupants
X X X X X X Environment
48
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EDR#p B 4L 4 -IEEE P1616

Description/operation/filter class:

The acceleration in the longitudinal (fore-aft) direction measured just before and after the event trigger.
Determines the longitudinal impact aspects of a erash. Can be combined with the other acceleration channels to
determine principal direction of foree (PDOF) and velocity.

Typieally the MVEDR will have an on-board accelerometer. The accelerometer as determined by either air bag
accelerometer of other accelerometer. According to SAE J211/1-2003, utilize a CFC 180 filter to permit integration
for velocity or position.

Data definition/sign convention/coordinate Unit of measure: H i

system: SAE J670-1976 [B68] defines the sign
convention and coordinate system (forward to posi-
tive). Data range: —100 g, to +100 g,
Special cases: 998 = invalid data,
999 = data unavailable

4

TR

!

g, =9.806 65 m/s?, exactly [~ 32.2 fi/s?, ~21.9 (mi'h)/s]
This is the internationally used standard value for calcula-
tional purposes.

fE¥T R

Resolution: 0.048 g, per bit

Accuracy: ﬁ: B

£001g,

Sampling rate: P~ R 4 &
1,000 samples per second (minimum) (21000 Hz)

Sampling timing: P~k P [

-8 s trigger +5 5

Data\fm'ms,t: F\ 7},! —‘_14‘] ik
Floating point

Discussion/references:
None

49
EDR# H % #-SAE J1698
s HHEI T RARTR F S E R/
fBRE o
o JRB RIR ¢ A20msp o K i R %4236 0.8
km/h -
— High-Frequency Data (¥ #z# 100s/% #z {£ 300s)
— Low-Frequency Data (¥ #c 7 8s/% ¢ {& 5s)
— Static Data (Once per Event)
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Change in Velocity (Delta-v)
@
Deltay |  Acceleration (G) . E
0.8 kmih

e - (0.5mpn)
Deployment 2ms

0.8 km/h 20ms

Continuously running akjorithm

{0.5mph)
r
i o

-E N Accelerafion (G}_ )i_ 0.8 kit
= y (D.5mph)
= 20ms
]
& 4
a Algorithm
& “Wake-Up® . .
= Change in Velocity
E (Delta-V)

ie Duration » Time

B (ms)

Beginning of End of Event
EventiT,) (L.

Pre-Event I PostEvent Data i

FIGURE 1—COMMON REFEREF:IC NG DATA POINTS OF A FRONTAL IMPACT EVENT'

51
- D 7
NHTSAzZ_EDR= ;2 & o &r
o E-¥F(200842) p FRAR F i Bion ) £ 8 &
ﬂfﬁ 'q'l % él ’ ‘J’\
%,, s ;*EDR )k B 37;73?:43*1’!7(& )IE B o
#ft /’Hfr/—!z > /CAN * o
- —%Fungé‘cﬁwia Bt e
- *&%EDR%@ Rl 2 i T -
— A48 R SEDRF A EE & A 45 o
— —*\FL#E' }E&ﬁﬁﬁ“‘” B2 ’* fra§5€' A % %EDRZ H p
o
o ¥R o T AFHRSERE
Data Element Range Accuracy Precision Filter Class
Longitudinal -100G to +-1G 1G SAE J211, Class 60
acceleration +100G
Lateral acceleration -100G to +/-1G 1G SAE J211, Class 60
+100G
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ACN 28477 B

Fib View Agercies Locate lrcidert Help

NHTSA/Veri Engineering Co

[NHT §A/Calspan Autonated Collision Notification Systom

EDR/ACN/EMS

Parameter Description
Crash Date

Crash Time

Seat Belt Used Yes / No

Crash Location — Latitude

Crash Location — Longitude

Crash Delta-V

Crash Type

Frontal, Side, or Rear

Rollover

Yes / No

Veh\cle final resting position

Normal / Left Side / Right Side / Roof

Principal Direction of Force

Ciash Infomation
Time of Crash
CrashDate:
Crash Tine:

T35
1:55:00 PA

M| alafom|a] x| \ﬂJﬂJJ_H P

Elapsed Time: 0 cays 000803 r

robable Number of Occupants

| Model of Car

M| Make of Car

| Model Year of Car

e g ——

1 Crash Algorith: Irury Probabiity BE |
Impact Dol Fe Dota Lep
Lo vesmE e (e Incident D: 504
PosinEror 1.6 m ot fre -
T RalDver —a
o et i o Crash Dol Vb [T Injury Probabitey
m ‘ Lelt Side | | it Danage. PessengesConpatrent [T E 100
B Rllover feaDamese[lc ]
1 Cutb icight (s} 200 s
Change in Velacky = sml —
i o
I Clest Data SeatBeltLsect [No - 89%
pom [0

Read VM Dats
Overide VM

Gender[Ferae 7]
Entrapment [No ~
Complets Eppotors 1o B

o |

Dispalcher

TheekiomagaPaice
CheekioagaFire

———
T Tea T

PRIEES

[EIEEE

53

~ 2

p
Ak

e ERLR

R ETRFI AL T RmE -

ACN In-Vehicle Equipment

& "
Satellite . .
=

Yoice, Fax

PSAl
(Public Safety Anzwering Point)
Voite

Local

%W Fire/Rescue
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EDRz & kA§% 2

Z @Hiﬁfr (172)

Tﬂ_ R I T

ACN
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