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= HH

RS MR Z L BHIE /N HE SRR ER ks (Event Data Recorder,
EDR) > JLACEIRE ] DAGAF B L AT e S A e P e S Bl ~ 5K ~ It
FER RGN E R (Delta V) FE2E > EBILERIES B0 LUEM EDR &t - #EfT
Qe Ty T

RIEFEAGHEA AN ARBEEHE B - KWFE EDR 3575 AEIRES
IS=EAG e HiE R BRI BB SR AT e 2 T RS E R
BRI ER ) FI6k > SRENE LR S 1LEDR S ENEHR I KT
2.l R R AL 1 ( Crash Pulse ) 4Bk S BERIH R 0T+ 3. F5d558 A 5 B8 1) ( Pre-
Crash) &C#RSEERI KT © 4. 25 KERCEER SR BT - 1IN > SRR
R B = B (E AR 4B - BB SRAE ORI Kbt 258 B ] LA
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8/26~8/27 H10>EEE B> B R
8/28~9/1 = 5 Bk Sl
9/2 SRR BRI > /S A2 E)
9/3~9/4 FEGE > 510 Rie
% 2-2 SRIERAH
HHA ARAE AT
8 H 28 H v MRS ERS
v' EDR #2714
v BRI
v HIEHEERER] DELTA V - TifEEE ) « mEESR
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v {fifi%5A EDR Hiffy DELTA V #i5HA5E EDR
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1. BlleRtERE 41

IPTM FEILRY 1980 4 » RS2 ERAL 4R B2 RERFT SCRF AL 2 IS FIHAR - HEe b
PRI K SRR~ SR BLSEE E » AREESR i 400 KHIISREREE - LA A 8,000
P2 EFR BN MERBA B2 MEIS > IPTM 22 0B e R EEA
(criminal justice) 5&anE FPE ZFIGRERTE - S SREEETR 2 S A B 5 LRuALL

B KR > MR 2 R R R R -

IPTM EZZHRENE ~ BERINEFHANR TR ZEH RAOEIR - SR2E
DEMERE  SORERGEHE - FIEESGER - NERGREH - Sanid vk

TR > AR R BB HY A B R A Y —FIERE
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_EERHBLAL 5 e FE S AR TR AR T - T BURF AL P A (& E: (City of Scottsdale

North Corporation Yard ) » IPTM & FIaZ A ARAE L = AF B LERH0ERS - 400E 2-1

2-1 _EERuthRn

2. GRET/T4E

ARIREFIEREANIE 2 %4 > 4351 F West Brown 5z Hamed Sadrnia 5#ff > HFHHEE
RS N A BB ETENEOT:

SRV

(1) West Brown ZFifi

West SR IE(EERRBFETENE 25 £ > 2015 FHRESEEITHZAINITRIZHA

HERERAK - BIRFIEBESCEESFHERE 13 F > WHEEECRES R K
44 -

West Je/EH 2005 FAEHHE(E IPTM HURRIEEED - BREZIR T AREREEE K
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EDR HH-ERECHkas TR » So/MIIBEIREaoMISFN I NBASS I 20 ~ Bt
A T DU SRS ARINANF- B BN 2 B & e -

(2) Hamed Sadrnia 3%

Hamed 5445 S5 A8 HT/S B AT 37 47 SR (L BR 2 4= Rl R 2 S5 2 TR A
BHROMTHZ 2« HERMEN - 22 REARGNEIRE - 2022 FR(RAT Hamed
e RBAREAF E RN EREER - BRAHEEM S B E R
AE > DM H K SRR A R T ~ 1 - SRl AR A R TRISE EDR
BE NN

3.

B

GEH NS

ATGERIEHAT 30 RER S > Fr 2 LELZGREIN - SEBHIFRAHTE - 5
A e RSN ELA T 2 T B A - SRR A e am R B T AniE 2-2 Fy
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2-2 I EF T R R IF T

2~ RERERLNE
ALK SR SR A B BANG - FEETRE AR - 9 | REER
HBIEGRIZERE - A& BRI S - 5 2 KRB

AZE EDR fEGHESHE - CDR # b RAEEH R BT - 2 I ERE T
SIS BRiB i asemzRt > FIF EDR & #5aCRnvsds - I Rae & (E 2
B A Ryas - MR B EIR T E TS R - BilEE i AV EUAENE S (HE2 8
5 S AT IR IR s A AL - AR TP AR R L S B T DUBRERE R - T &)l182
SRR RGP S S 1eM > 58 s ATH e 52 B Rl oA RERY 5 3 -

FERLRFERE T EE AV B |

1. EDR J14H

% EDR JEMIAT4E

=k

B A CFR Part 563 #15E 7 %5 EDR (YR » A RE S _-E&rE kg
£ RIEENE RS — 25K - JNMEE T RS s e (e bl T By
SEEDK - DUEEEEE N SFIFE A 2 {¢ EDR fEEESCER -

CFR Part 563 AR HIEHT HAYZE BiELR EDR Bk o] LIMYSEEGRE - T AR
s ZVERE T (BIANZE R B8 ~ Z2if - R EHEE ) - BLEEiR

AR TSSO A BB EFEAEN - BTt =Gt 222t -
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CFR Part 563 AL 2012 9 H 1 HEz&%8& - Sl EDR 5T M1
E ¢ EERAEE (GVWR) B 3,855 AT (8,500 15 ) BCLL FAYZEE ~ ZHIIRE H ~
EEMEL  DURZEER 2,495 AT (5,500 %) SCDUT 2 B » (H20 AU
Hi (walk-in van-type trucks ) BGER{ESEEHBUR S 85 B HVERERIRSD - JEAR IR E Y
AR RAy RS Ry

s E 2015 4F 12 B 15 HEI4GE G EDR JE# > HIGiEoRBIZEE CFR Part 563
FREL - EE AR T B T BRI BOR (B4R K SR A P B e Y SR S Py
{#f7HY EDR EfHETTHEH - EDR f#sf T BATeRE 1135 HAIRE - (5141 Bosch AyZ
HCERHEAR ( Crash Data Retrieval, CDR ) T.H. » AJ{RsEELER] « LRI H A B SR

PP RER E TREEA -

R

FE(E 2021 4 1 A 1 HEE46 - SERTA S T E i Bl AL (45 EDR -
H 2023 fEFALE > TEDR E#T EDR VA » BORFTA T RIRIE TS EHY ffskac ik
BdgE k) - DUE AT A ARy EDR f#58 T 2 HURI#E A EDR #2 -

BK

BB Z B EAE 2019 3RS — ML 2AM - B 2022 F5i4n - EEERRT
HENVFTARE ~ B3~ REMAZFHEEZKEH EDR - I HHR DERS



I B RTEY NG HE ~ NGB EFEEACH EDR > EHKFHB K EHHE
AL TEM AL Shes s - TERAERENEW T @ EHEHOHR (14 Toyota,
Ford, Volvo &) Frilidi/F FE YR E A EDR -

EDR 24 K EE

EDR rrEREEBRENREMHR (il B ERTHYRR 5 PIIRERNY 2 7)) AYEiE
o BL16 #Efr HEX UHEP A\ FH 2 M B HIIEAH (Airbag Control Module,
ACM) yECiERe  MIERFE RIS Ry ACM Horp—(ETTff > IIZRERGHIEs EkhE
i CAN SRERHETTIZR] - Wi ACM FrEEE - & ACM RN ERNSTEE

TSR EBIEERT - W R I S0 2 B PRI T )

HAibR 7 ¥ EIAY Kia DUK Hyundai A H A EDR "N - 57 EEAH I EI%
Pt 4 ERY LR B U6 1T A Bosch CDR T Hfi#sEHY EDR - MEZ &/ T H#E Bosch
EDR ESHal > [FIRFENE S s an i T e 2 Bkt PR - LERZ AR
WO ERHE A > ) TSR EDR &k

EDR &t N ar 2R S 40E 3-1 AR > Bosch CDR EARFE B - — i

B > — Ui ACM 154l > MG 2 4eHY CDR 8 > Mak#FR ACM 5

4HEC iR RSty EDR &5k} - i ] Bosch CDR T EL A] DUZEHU (a8 & s Sl pa iy

EDR &t} - Hoamafs =VAnEl 3-1 Fror - [l /232 Ryl > o] & Bosch CDR 4% -

TEiE By ACM 1541 > FHEEE CDR #1AS% 48 CDR T [H ACM BAHERHEEK - Fif
BfEH CDR L0 =R -



é é
Reply Reply

[& 3-2 Bosch CDR Ei EDR {77 =;

2. EHERRETER CDR /143

HHERHRIE (Crash Data Retrieval, CDR) JsWAG B 0N ARV LA - F
[FIA— A E R T B FR A RS T L - CDR 43 R B Fe B i 2 4y > R
PEOH ~ NEUHRAR R AE T ARAE R © RESFR A Windows RAIRIEHEST » I
CDR SEHUZ SECEE P S T R 8% -

—MReZER » CDR o] DAfE BdfieE 2 ¥ (Eletronic Control Unit, ECU ) NEEHUE



T Bl g R F IR (Airbag Control Module, ACM ) ~ {# ) Z & i 4H

(Powertrain Control Module, E&ZfERF /R E ) ~ (IIENEE=S (Roll-Over Sensors, EEZK

FIARE) B AT NIRe&f54H (Pedestrian Protection Module, PPM ) (557 BJUM A5
P ) - TS S EEMII L ACM F % EDR S -

CDR Pl &R Ryl ECU (N Z PRESECIEAR &R I H e & R EE ¥ 3 K
B DR B e B CREEEUR g F4Csk ) SEAGE R 2 ERE FHE] CDR
s ERATE IR AR AT EIURONER - RE BB BT &

PDF K CSV fEZRMEWTHEI AT - DU N isi e il s e R U N B HE T30

CDR # A7

s NERTZ &8k H B FRIE R AR SOEZ 2 EHE (NHTSA) M2

49 CFR Part 563 " Event Data Recorders | #1ETE H A& G E AR I TECEE -

LAEZEEER
Ba VIN @565 (95 ) » #HiEUIT - EDR S H M~ Fa I ~ SR
EDR S fffaiiE K B 4C i B > 4El 3-3

CDR File Information

User Entered VIN JM1BLIUT 20

User P MCNAB

Case Number COPART 3

EDR Data Imaging Date 12/04/2013
| Crash Date 1200472013

Filename 2013 MAZDA 3 SIDE IMPACT CORX
Saved on Wednesday. December 4 2013 at 15:48:59
Collected with COR version Crash Data Retneval Tool 12.1
Reported with COR version Crash Data Retrieval Tool 14.1

EDR Device Type Airbag Control Module

Event Record 1,
Event(s) recovered Event Record 2

[& 3-3 Bosch CDR f2ZZ & ],
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2 R IRFIE

B5 EDR EmeCHRE - (2 R EHHBERIIFIE R as - IR RE A FEM
SEE 7 nRENE - LRIV R SRR W RS IHE R e fisi IS  EDR 47
T AN S FEM#SE EDR S8 AT - MET IR EUR IR 2 B AR KRR - CDR
BB R FIMEREHIRR A ANE 3-4 -

Data Limitations

Restraints Control Module Recorded Crash Events:

Deployment Events cannot be overwritten or cleared from the Restraints Control Module (RCM). Once the RCM has deployed any airbag
device, the RCM must be replaced.

The data from events which did not qualify as deployable events can be overwritten by subsequent events.

The RCM can store up to two deployment events.

Alrbag Module Data Limitations:
Restraints Control Module Recorded Vehicle Forward Velocity Change reflects the change in forward velocity that the sensing system
experienced from the point of algorithm wake up. 1t is not the speed the vehicle was fraveling before the event. Note that the vehicle
speed is recorded separately five seconds prior to algorithm wake up. This data should be examined in conjunction with other available
physical evidence from the vehicle and scene when assessing occupant or vehicle forward velocity change.

+* Event Recording Complete will indicate if data from the recorded event has been fully written to the RCM memory or if it has been
interrupted and not fully written.

* If power to the Airbag Module is lost during a crash event, all or part of the crash record may not be recorded.

Airbag Module Data Sources:
» Event recorded data are collected either INTERNALLY or EXTERNALLY to the RCM.
- INTERMNAL DATA is measured, calculated, and stored intemally, sensors external to the RCM include the following:
= The Driver and Passenger Belt Switch Circuits are wired directly {o the RCM.
= The Driver's Seat Track Position Switch Circuit is wired directly to the RCM.
= The Side Impact Sensors are located on the side of vehicle and are wired directly to the RCM.
= The Occupant Classification Sensor is located in the front passenger seat and are wired directly to the RCM.
= Front Impact Sensor is located at the front of vehicle and are wire directly to the RCM.
- EXTERNAL DATA recorded by the RCM are data collected from the vehicle communication network from various sources such as
Powertrain Control Module, Brake Module, etc.

3-4 Bosch CDR B[R 1E
3. BT ERHIRRE
BHERZ ZABIBESHNE S - ZeWINE - e R BEREMAEE - REEM - B4
Al (A7) ~ WEEARE (Delta V) ~ FLERFE (FVED - 2R B B REhRFE R
28 WiERTER (Pre-Crash) (STEERTRH ~ B - 5EIHPHIRAE ~ HFTR K
BRI ESE ) - WfE 3-5 -

4. flsE &k

HHEEEN > B b2 SRR E G ACM FESHEIENERE - PGk S E i
BUENRFE] > AN ORISR  H R AL 2R E - [REZ 2 R EREHE - 4
A R E e A 2 2R BEREN L G [RIRF R P RC sk - ANiE 3-5 -
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5.HFERTE R} (Pre Crash)

MHERTE R} (Pre Crash) {(RiE48 ACM P2 IZRERERT > & Flfsd L RIS AL
LR ERRE o L (A TR AUAH B ERHIEC 8k o — AR Al &R S AT
5 2 0 f00F (DEb Bt S A A [EINF IR ) 23R ~ 5 [ZE(E A ELEER ~ JhPT ko
HFEEER > SIRBEREAE KGR INVE TR G007 SR 2 247
( Anti-lock Braking System, ABS ) ~ B2/ 2.4 ( Traction Control System, TCS ) ~

REEHBEREFER > A0E 3-5 -

System Status at Event (Event Record 2)

Status Drver Belted |
Safety Belt Status, Right Front Passenger Belted
iti I I Rearward
Frontal Air Bag Suppression Switch Status On
Occupant Size Classification, Front Passenger Adult
Frontal Air Bag Warning Lamp (On, Off) Ot
lgnition Cycle, Crash 1198
Multi-Event, Number of Events (1, 2) 1
Complete File Recorded (Yes/No) Yes
lgnition Cycle, Download 1205
Ma><|mum Delta -V, Longrtudlnal (MPH Ikmfhn 8.1113]
700
Maximum Delta-V, Laleml (MPH [km/h]) 21.1[34]
| Time, Maximum Delta-V, | ateral (msec) 95.0 |
Time, Maximum Delta-V, Resultant (msec) 950
Time from Event 1 to 2 (sec)
Lifetime Operating Timer at event (sec) 1487078

Deplo_vment Command Data_[Event Record 2)

Pretensioner Deployment, Time to Fire, Right Front Passenger (msec) 50
| Frontal Air Bag Deployment, Time to Deploy/First Stage, Driver (msec) 50
Frontal Air Bag Deployment, Time to Deploy/First Stage, Right Front Passenger (msec) 50
Side Air Bag Deployment, Time to Deploy, Dnver (msec) 1
Side Curtain/Tube Air Bag Deployment. Time to Deploy. Driver Side (msec) 1
Frontal Air Bag Deployment, 2nd Stage Disposal. Driver (Yes/No) No
Frontal Air Bag Deployment, 2nd Stage Disposal. Right Front Passenger (Yes/MNo) No
Frontal Air Bag Deployment, Time to 2nd Stage, Driver (msec) 55
Frontal Air Bag Deployment, Time to 2nd Stage, Right Front Passenger (msec) 55
Lap Pretensioner deployment. time to fire driver (msec) 5?!

Pre-Crash Data -5 to 0 sec [2 samples/sec] (Event Record 2)
(the most recent sampled values are recorded prior to the event)

Speed,
Vehicle Engine Service
Time Stamp Indicated Throttle, Brake
(sec) (MPH [km/h]) % full {On. Off)
-5.0 22 [35] 0 On
-45 19311 0 On
-40 17120 0 On
-35 14 [23] 0 On
-30 12119] 0 On
-25 11017 25 Off
-20 10 [16] 61 Off
-1.5 111171 63 Off
-1.0 13211 64 Off
05 16 [26] 64 Off
0.0 18 [29] 45 Off

12



[& 3-5 Bosch CDR 42§% &K}
BEAN - AR K AR T AR E] - et NINVE BT R GOIRER ~ scls= &R~ 77
& A~ SEERERE AT ~ B KT 2% E A (Cruise Control System, CCS )~ ABS {E

F ~ TCSfEH ~ MR &R 16 #EAr &R} (HEX Raw data) SFEGHANZ & -

e 1 e fm [ 2R FE IR ] 2%

CDR ¥ g (AR - FRYH EACEAEE R SRR kI - S4h
gz it A AR AR E (Delta V) R A1 A IR Bl B Rkt - $2 0
EDR 73 N B HEfTER# S8 A RN FlEr R gss - 4iEl 3-6 -

Delta V, Longitudinal (Event Record 2) u Delta V, Lateral (Event Record 2)
4 & &0
a &0 2 50
40 40
2 10 a = T | 0
o
20
[y @ 1
10 10
T
e . o § % ¢ 0 §
- -
= i 10 -0
Bl
-20 <20
2 -0 2t a0
-40 40
-3t 5 3 50
a 60 " -0
0 10 20 30 40 50 €0 70 80 90 100 110 120 130 140 150 160 170 180 150 200 210 220 230 240 250 0 10 20 30 40 50 &0 TO 80 S0 100 110 120 120 140 150 160 170 180 190 200 210 220 230 240 250
Milliseconds Milliseconds
Longitudinal Delta V (Event Record 2) Lateral Delta V (Event Record 2)
Time (mses) MPH [kn/h] Tame (msec) MPH [kevh]
0[] | 900
06| 3175
L1 [13]
5.5 [25]
7.4 28]
1 0 31
[ &0 1 71 19.9 (1]
0 70 33]
a0 ! 60 EETI
90 1] 20,533
100 100 M)
1 1 341
120 1 4]
13 [ 0.5[33
14 SB[ 1 13
150 L8111 1 [33]
[ 160 KFil
17 170 [32]
180 180 2]
190 E: 190 31]
20 r- 200 1]
210 210 .3 1]
220 20 3 [31]
230 230 31]
—n =20 [ sapny |
[ 280 250 193311

13



Acceleration, Longitudinal (Event Record 2) Acceleration, Lateral (Event Record 2)

- 10
o o
)
A T
&
kg 5¢
. AL \
kY ¥
“ . 2t Y
— —
- c\/ \ Pl ';;’ i / < f
\ T o 1 1 L
at \ ,’( ol ¥
\'. / 21
a0 | 34
WV 4t
ET 5
* a
86 -8l
£
£ -
0D 10 20 30 40 50 60 TO B0 S0 100 110 120 130 140 150 160 170 180 150 200 210 220 230 240 250 ‘“n 10 20 30 40 SO 60 7O 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250
Milliseconds Milliseconds
kongitudinal Acceleration (Event Record 2) Lateral Acceleration (Event Record 2)
Tima | ] Uq Time [msac) q
7 2
[ 7.
] 3
-_nf‘.:n 3 12
50 14
60 10 i) 10
70 50 70 3
100 & v
100 2
110 1 [1]
120 1 [
130 1 -1
140 i 1
150 160 i
160 160 -
170 170 -0
180 160 -
190 190 =
I
210 5
20
230 -
[ 2% 00
[ 250 00

[ 3-6 Bosch CDR 4 ] K M 1 = i R 5 B ek s ket

CDR i 5 i sgititesy

(% R RIRR S > BT S MR AT - MESTHET TVU(E D BRbERY - e AR ]
REL T 2 R R T - WEHET Y (A A s E H A 3% 3-1
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THE BIG FOUR QUESTIONS Event 1 Event 2 Event 3

Is the recording Complete? (Y/N or Not Available) (For the
event Number think - D, ND, DLE, F/S/R, Roll etc) (Y/N or Not
Available)

Do we have an explanation for the Key Cycle difference

between Key Cycles at event and Key Cycles at investigation

Is the reported Delta-V similar to our crash magnitude?
(estimate based on the size of the dent). (Y/N or Not
Available)

Does the pre-crash speed data match our crash story? (Y/N or
Not Available)

I BERTE AR HE

PRI ACM J2 A ISR & EHEaRENE - (e IR Py &R TR
ElLE > B NHTSA BR¥E0 ACM VBEAHEE » bl52i4205% EDR
B (BERER RS SERECH: » Wk 3-5 BEEREEFEER T Complete file recorded
(yes) | EL5ERRACHE « JR AR G fEAKET (Crash Pulse) JIERRIE B A4S H > —fkif

= EEE AR = 2N E G (E 200 2GR -

2. BEIEAFEEN (MRALE)

IS EN % EDR &R BAREAETTECEE - HR4E Collision Magazine Jit 2007 -3
% T Average Daily Ignition Cylces in SDM-Equipped General Motors Vehicles | »
HUR—RIMN S » B ARRDKTECET F 6 22 7 X0 #{T EDR ARl ECiERE
RACER IR & Ry B HUBRA - 250l N S 0 B K IR B R 48 A R ARG K B
7= A E R - QIS0 HEe F R & R A 2 5 40 N El 3-7 EE¥THE
T e ] ©

15



Ignttion Cycles At Investigation

Llgnition Cyci-:as- At Event

3-7 HHUEAME R E

[k

3. BEAR(E (DeliaV) A AL

PRI 1784 DeltaV B - AIBEEBATIPTSE - PR RAIAL o0 e o2
{IEFEARORRY Delia V » BUBCR STAESEER 5 5391 2% & DeltaV 02 FERRAEARIY
SLL R AE 20-30% P » ERBTEEIEH T TRFROCH - B R
FRREHEAREAIH I » DeltaV IERRESS | MPH PESHREE | DEHAyEE &
CREASIE > RAETE A AUR R ARAE ) - Bt & Delta V 71 (HEFTRI
i) R B A -

4. WHERTE R} (Pre-Crash) EEMGHEER
IR EIRAE R 2 SR FIETRHERTE R (Pre-Crash ) A & 2 KBSy
[ SRR R F B R FEE i3S (IR BB ) At e T2 U5 (12 75 1A -

e (& TelE - i N B EURISES Ry N IE RSB E RN GRS - SEsmad Bt
S PA B DPUI R D BRI E B2 - SRR SRS CDR #k i - JEARIR Al
WERtmE > HAET O] R NER AR A A T AF -

114

3. Delta V 43#7

EDR 3 &5 BLFERAHER ST : DeltaV i Pre Crash Bk BRI AEAIZR 3-2 ok

%32
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Delta V &5} Pre Crash &}

> kil FE Ak ( Longitudinal Crash | » #E[E
Pulse) 5 Delta V. (X #fi 574 ) > HPTECH TR
> fmhifERk{E (Lateral Crash Pulse) | > ZRE{FH) (FH/REE)
2 Delta V(Y §J7]A] ) > e ~ g 2 RREFERE N - HA

Hrr > Delta V Sy Erfa¢ AL Wi @2 Th 2R SRR n] DU A U B S B SR R
[ o Y PR E E RS LIS ESGCEE 0 AV = aAt > BINEEEE
AiFEARE (Crash Pulse) t > BRANATA BEALRFRERY RS B - Al I04EHY2EE
s > Bl 5 Delta V - [H] 3-8 BRI EARE (Crash Pulse) » FFREFEHIRTT
WRIRR RS LR R R Rk R T IN4R % (RIS Ak th £ B P9 Ay s )
T[4 Delta V -

Cumulative DeltaV Equals the
Area Under the g vs. t Crash Pulse

We seek to find the “Area Under
this Crash Pulse Curve” by
breaking it in to small rectangles,
then adding all of incremental
rectangle areas

Accelertatoinin G's

70 20 90 100
21

Time in milliseconds

3-8 hiif#fk{# ( Crash Pulse )

ZHH BB R BRIFRERERF 100 202 150 2R 2 [H - EANREREBEE
AENHIEEM - EEERFREIATATRE Ry 60 2 - WSRE (T ER TSN - 128 B A AT AE
FHEZE 300 ZFPLUE - (8 3-9 Ky ra el EDR iy miE BN RE &R > H
[ B RN ER A (E S AR R4 28 28D TIZRERY Fo-9.8g - “ERr&k (a3 AR

G RIS IEEE 2 Delta V
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b Longitudinal Crash Pulse (Most Recent Event)

r-o-n_.m
e
—
—
—
——

de

Acceleration (g)

i
]

=

10
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3-9 wieHr#) EDR He[AhiifEAk{E (Crash Pulse)

3-10 Rytify EDR hHV4e A hifEAKE (Crash Pulse) &k} > fLiERF EDR &ik}H
ke L S T BN K R 0HY Delta Vo I8 o AT RIDIZR RV (E 3 AR YK 56 ZFD

HZRE 4y F5-23g > Delta V 4 5-20 MPH -

3FAHP01187R186926 Longitudinal Crash Pulse — RCM Sensor (First Reéord)
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BRHMATECER) EDR A E - BIA155E] 2013 5238 F1/SE3 Y EDR WAk E
(Crash Pulse) ERHIZIEENIEREEL Delta V 535l 23R B R E T - 410 3-11 -

& IS ek e Lo oo FRE [ 2G1FA1ED5B9 t+maam
' i SDM Recorded Vehicle Longitudinal Velocity Change (Event Record 1)
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3-11 A7 E EDR & i3 ik

AR TR S AT - AR e AR R EER R E Y - BRI R A ] S e 2
— S [RIHYERIE > SR 3 Ariee IR @ P {53 ( Coefficient of Restitution, T
e) > FERRE BRIl B LA Restitution 328H - 72 26 Ryl 1% o Bl A S5 20 82 LR e i 2
AR ERIEEE > AT

Separation Speed Separation Speed = Speed V4 —Speed V3
- Closing Speed = Speed V1 — Speed V2

Closing Speed

WABAE e E T 0 £ 1 2/ » B 1 R 2B » 5823 Ff Ry
HERy 00 5 0 [ER—ER5ERIERIER - 34 RAVIHER R (B e §5EHT 0
JINFRIE SRS P (R (5 e RIPErSEAT 1 - (5140 TTHS 40 MPH fy Ei A1 75 (HIFE A -
ERER ATy 40 MPH - f8 B2 (0 R s 1521 — () 1R Y28 -4 MPH > 75 AN =]
FHIEHE e &5 0.1 « S3fmiER b - BTRIRIEGRE e - AT HER 3 Bl fE 5T

K

o

Z

“elFHY Delta V JRA] AR AR 2 BHVTIRESUESE - LUE 3-12 Ryl - el Rodfe

7] Delta V - &ietili o 2 (A2 2 MAIS 3+HIVRER » HERR—RORB L 2T KL 2R
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FRIBHITETY - REG HZ 2 RBRAIEIY - FES A C LN 2T
BEHITETE » W] A B Z 2 R LRI T Al AR RSB Z G -
—MIFI T - RFR LT ZEHIHFAR 3-3 - Al SHSHFEIERES > E
i 10g HYIIERIE - 274 SR B ] REMRRH + 35 HH3R 20g AYMIZRE L 20 MPH #Y Delta V >

REFANEHEZER -
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Figure 1: Occupant Maximum Injury as a

1) x*

Function of Longitudinal Delta-V.

3-12 4i[A Delta V RS 2GR E

33 FEBLURWNIZEGFY

RS I 2R EEEK, Delta V REHE
5¢g Crash Pulse or 5 mph (8 kph) DV Very low probability of injury
10g Crash Pulse or 10 mph (16 kph) DV  |Airbags may deploy
20g Crash Pulse or 20 mph (32 kph) DV |Serious injury possible
409 Crash Pulse or 40 mph (64 kph) DV  |Serious injury likely, some fatals
60g Crash Pulse or 60 mph (97 kph) DV |Fatality more likely than not

PR T HIERE BB - SRR i ] Delta V 13 SRR AT - H
RS A BEEHSHEEE - G0 R R I RS 5O R E & - 1 W e
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ST > N RFT2 810V > 5 RFHE - BrLLUA] DA e SEAY 5 EDR H#E
2 S5 EL A T R Y 2R

H AR 2 i - Be T EAEATE - E&0EE T ERE/E - F
FARERTEE S~ T o0 eI |, T BB/ HEEARE (offset) ) DU TE MRS/
) FHERE > BEAZ3/I EDR Level | HYEREE » BRIE A B RS EERIEAE - EAR
TR SRR RS  sEATER AR R 22 T AR R HIR S22 B ] DA 4#E 7T EDR
Level 2 HG/I|GRERTE

SBPIEE  — S B B SR NE B IRGEE PR sk B iR
/NEEHRAIA EDR » H#fE/ N E#HY EDR Delta V &k} - DU WEHYEE > AJ5CHE
i3IS Delta V o FIFHATEERE - MEEZJIMH[E - J5EAHES - 1A Delta V EES
EREEERACLE - AT -

W,
w

1

AV, = —AV

HHE BN EIEE 3-13 -

3-13 HREEEREE

& ] DI IR S e e (S R4S B B M B EE e - DR T PR (R B AT RE R &

[ V=SQRT (30*D*f) MLFE T B fEERAYEE - FAI /L[ Speed of Impact =
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V3-DV PRIGHf G E i SR -

#EA Delta V SRS 1B > sl Delta V EFRFAUEREVEIR > W57
A S TEISID A TR - SRR ST

EDR {EECERES VSR E K] » DIEL Delta V 408 A 585
EDR 40§ FHE B Al S BRIV &R -

RS B EImTS (offset) FRZEE o

PRI R R R IR RS B M SO SRV AE[E > T8 Ky clipping -

REFHEHY Delta V {45 -

Frat % Delta V B/ ©

A E ACM L E -

DR GERECER R B 7 () Z AR » B (yaw ) BSR3dAhiife -
ACM REEEFHIHELLE -

© ® N O~ W N P

4. Pre Crash 3%

hifERTE R (Pre Crash) (REBEEERIFACGETTECH: - HATAKHE /T EMHY EDR 5
avaldE T 72 R (Airbag control module, ACM) > FIIF ACM U7 JIZRTE
JBHIES & RS AN R A P A SR SRR - PR AT R BER VAT - —fRhill
BRTERDEFE S B EERIRR ST WWHSEE - 5[ %(F I EL s - Jhr R
REFEEFER > ERIFEWMEE G F ) IVA TRE G0 ABS ~ TCS ~ k%
HEREFER -

AR E pT B RHRF A R A E B g A2 T-5.0 £ 0 7 {HREFEEA —E#E 1 70
TR SN EE TR BT 1R ER R OME LR 28, By 1 RhE 2
Wz e - AR FINHERTE R - 2T ABIEET MIHE
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—

. e SR ARSE AT - BRI TRV 7
2. BRI T A B 1 AR P Y R R

3. LIRS ?
4. FEEHTRTE 7
5. EDR Z0RM4E S HES B0 5 Jo o A BB 2

SRATSEIHEEES > o3 N B Ryt e N S ORI A [F] i g s A e - JES 22
GH MYISERRIR -

1. SKEERFHERIIE (ABS J@EFEISERLHE)

2. HimNEBRAEEHETRE (FlE ABS 2E&1F8))
3. EfmfE 2ok - A Bt i RE

4. HimlmEl (EAaflFEEE)

5. PRIAEEZR T/ N ERAR ISR ) (Hlmz=iE)

6. S HELIEA T AR E) (HEEhEE)

51 o3 N BRI SR SO 5 HApRE e T & LAGIRLAN - et
BRI P05 [ BEBR HE St ~ Bmhad B R RS R R R RE N

st PRPATEE]  EHRERIE R - EDR BURRIErT & HISIRL > HAREESE
PREFERIE I > AP R RE IR R A AN IEWEEDRHTT B SE 35 - AR R MRS A
HUSsa]  EREEITEE - /i N e i Ef(RE 2 BT HE 2% -

il i S

E ot NEHUSHHERT (Pre Crash) BolHE - FEHEr S H0mTE R R R fa] 2 AH R

B (% > SREZTPRFRITRE] > HATSREIE G LIRS B I TIERE IR EE - 40 N E
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3-14 Fr > B ARHERTE PR 18— 2R E - 218 = (85 H A R R
FRERRER S H > DU hifE RS TAEREEHE HE TR -

Speed at Impact:
Start from LAST data point before impact

100 . EDR Precrash Data 130
9085 85 85 85 85

=100

80
70
60
50

“ m'oh/sec =
3025 25 25 25 25

20 ? :\

Speed, Accel Pedal %, Brake On

Time to Event

Speed at Impact Worksheet

LOWEST HIGHEST
MIN MAX

Last Data Sample Before Impact

Braking between last data sample
and time of impact (if any) -

(Time Interval x Braking Rate)
(subtract 0.5 sec if still on accel pedal)

SLIP of wheel in ABS braking +5%
(If in continuous braking) + +

Speedometer Error +/- 4% - +

Range of Speeds at Impact

MIN MAX

3-14 HHEHE TIEF
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I i — B e (IRefE]fEIfE R B )

AT e S bt A (e 3B 2R P 2 A BB R I IR e B RN 2 28 2 Py
RpfTafe DA E (LR HE T T3 - W S sl A I I e & — 18 R 0 WA IR
I AINREIERSEE © S9MR R EES ERMBRRE 2T — RIS
IREFRD-15 MPH HYJBGREEIEZRE - alfER A 0.5 PPHYRFRHZE - NEE Al gEigAE
R N - 8L 0.5 B0 Ry-7.5 MPH Ry fEE1EE - 40 & 3-15 -

5

100 . EDR Precrash Data
9085 85 85 85

=100

80

70

60

50

40

Speed, Accel Pedal %, Brake On

3025 25 25 25
20
10
0 0 0 0
0
5 -4 -3 2 1 0

Time to Event

Speed at Impact Worksheet

LOWEST
MIN

Last Data Sample Before Impact

Braking between last data sample
and time of impact (if any) -7.5

(Time Interval x Braking Rate)
(subtract 0.5 sec if still on accel pedal)

MAX

SLIP of wheel in ABS braking +5%

(If in continuous braking) - +
Speedometer Error +/- 4% B +
Range of Speeds at Impact

MIN MAX

25



[ 3-15 B &R R B R EE 1R

25T ARBIELL

HFRH ABS {FE) 2 B » 2010 = SAE EEHE TAZANRHE 457" 2009 Crown
Victoria PCM EDR Accuracy in Steady State and ABS Braking Conditions | #5245 »
B 2R 96 2 113 KPH B (R sz Ags b2 et i  THIES ) » A ABS 285
TEEHHYEEER R /F EDR 403% EEEEREEEE /D 3 2 13 KPH - SHT4E R 421 CDR
s N 2 AR TELL B PR AR 5% 2 4550 > MEEBIE S B I LAl 4S5
ZHEIE CDR ety PN 2 BER RS -

Et

REFINZE ABS R FisdAm1 3 WhtalEs) - ZERE 50 MPH » 5
Ko (RAE I I R 2% 50 MPH HY 5% (+2.5 MPH) B {EIEE » 41 NE 3-16 -

100 . EDR Precrash Data
9085 85 85

=100

80
70
60
50
40

3025 25 25

Speed, Accel Pedal %, Brake On

Time to Event
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Speed at Impact Worksheet

Last Data Sample Before Impact

Braking between last data sample
and time of impact (if any)

(Time Interval x Braking Rate)
(subtract 0.5 sec if still on accel pedal)

SLIP of wheel in ABS braking +5%
(If in continuous braking)

Speedometer Error +/- 4%

+

Range of Speeds at Impact

MIN MAX

3-16 ABS Z[EZ{Z 1L

3 SRIRE I

2016 £F SAE FEE5#H TA2Eiif & %7 T Compendium of Pass Vehicle EDR Literature
and Analysis of Validation Studies » 2016-01-1497 [ F5C#i45 tf » $1¥ & HE g FF4E EDR
SR IEITEE - (RIBRIBEE IR T - K8 EDR 4055 2 hlj e mir sl i f s

(Delta V) 9L E B EUEE (K BT EDR 5K [y 55387 > it EDR 3%
PG RS - (285 EDR B EERAZEIR - WIFTAEREL +/- 4%y 2R ki
FEEIERE - SORTGERIZ R » Ry R A S - FiRlHe S B pissEE T 1 2R
R i A /- 4% » BRFEHEAF - (KA -1.5 - SfEA+0.5 ARRECRER L Bk
RN - WA ERAGIEEIE RIS  FEFNIN 2% 2 2RfE « SRAE R BRI A B
A HIEN DR B R [FI BB PRI TIEIE - B TSEBUART I HEZ IS R R 7 20
¥ o

REBIN F & BIRE Fy 50 MPH > ZEREEERZIE 50* (+/-)4%=(+/-)2.0 MPH >
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AN 3-17 -

o 10 EDR Precrash Data 190 100 100 100 100

S 085 85 85 85 85 8a

I | 80

c ¢ 7

O #® 72,5

(] [

J(:u 70 / 65 =

D g :

=x

E 50 ‘ s“

& 40 ‘ 50+/-2.0

Y 325 25 25 25 25 |

Q &

< % N

-

Q f

o 10 /

- 0 0 ) o \ 0 0 0 0 0
0o - 4 £ *

-5 -4 -3 -2 -1 0
Time to Event

Speed at Impact Worksheet

LOWEST HIGHEST
MIN MAX

Last Data Sample Before Impact

Braking between last data sample
and time of impact (if any)

(Time Interval x Braking Rate)
{subtract 0.5 sec if still on accel pedal)

SLIP of wheel in ABS braking +5%
(If in continuous braking)

Speedometer Error +/- 4% |

Range of Speeds at Impact
MIN MAX

& 3-17 #EBEET

o it =TEEIER > FIETE HIHER TR 43 MPH Kfzm 54.5 MPH 2 2R #
» Q& 3-18 » A AR LB AU S 55 A B I S AR

28



Speed at Impact Worksheet

LOWEST HIGHEST
MIN MAX

Last Data Sample Before Impact

Braking between last data sample
and time of impact (if any)

(Time Interval x Braking Rate)
(subtract 0.5 sec if still on accel pedal)

SLIP of wheel in ABS braking +5%
(If in continuous braking)

Speedometer Error +/- 4%

Range of Speeds at Impact

3-18  filf ey 228 FEE S

L3235/ 5 EDR Level 1 HRREE > BRIE AN A Jepl A A B A B s HE SRR i 2
Al (Pre-Crash) BREHRMEITETR - EIYERFEPREZ CDR #HiEBE - HAA[E

FiFETEERRE - RiiY EDR Level 2 HUFJISRERIZHET TR AT 5 ©

5. EBIIHT

5.1 Stellantis ( Chrysler)

—Iifj Pontiac Montana ( %8 fH5H ) AR 4G - Eslim s e m st A B
& Montana B3 —ELE T A 55— BB - 55— A PETTE . Dodge

Charger (Chrysler) {H[f& - 55 4A7E Montana ELEfE(FS Bl LAY SE T » Montana
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5] Dodge Charger Fij#E )7 B e mI RE LR 7S - SEROR SRR ERET - FEORSIE

& 3-19 A

HMIRENE TR » Montana fEf# 8205 5271 Y 16 %2 20 MPH Z[#] » Charger f£fi#
B/ 65 2 78 MPH Z[H] » FRPH (A &R 2 2[R &y 65 MPH - FiHE74 EDR
Ekb gl CDR ERlE$FH > Montana f£{5%17 Non-Deployment 7 1 52 ij( Pre-Crash )

&L i Chargery RIIEELE T EHCE N AVAL#EIRE( Crash Pulse ) & f# ¥ 77j( Pre-Crash )

W 20 30 4 R

Montana

3-19 HHEFHRSIE

ERRADREY

1 Montana Eifify CDR 2 &R H] (Data Limitations ) > ££5] Non-Deployment [/

K. Deployment HI{FEh#EEH © FERCIEEERT (Pre-Crash) ER}HIET Montana 7 & 52155
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R BT EDR BRHE SHER S5 LURES EDR &k
Montana #5f B 454 & sl 6 i3 -

fatil Charger #i#fiy CDR e - H[ET EDR BkHE G E SRR ¢ Charger j°
SR Z i e RS R HLHEIE Ry o] ¢ Charger f B mi e 2 R g FIFHBIE T K

EDR Bk H e BT 2 s -

{{ch Montana 2 Non-Deployment &t} - HECskiEYERT.Z HEER] (Pre-Crash) &t
AE 3-20 Fror > Hop G2 (rpm) fREdET 3 PO 0 #  HET Montana 7
Charger {72 [[/f#5% Non-Deployment > FE{& &7 fg B aE A o U3¢ Non-
Deployment {F&{4: - FI7 Montana #{8%2iF21[E fy 18 MPH » RAS{EERE 1oL -

HHEE T4 SR DT - Montana {E BRI B /Y 16 2 20 MPH Z[#] » 81 EDR &
FBHERF& © Montana Z& 82 A1 > JHPIEEH 18%IEIIZE 94% » BURE R S A MR

> E5lEE R Charger % o

| -
Seconds Before VEh(I:;; I.?)peed Eng(i;: l:}peed Percent Throttle
16 2048 18
18 2752 94
10 0 13
2 Q N
0 o] 10

Lol b len|

Seconds Before Brake Switch
AE Circuit State
OFF
CFF
OFF
OFF
OFF
OFF
OFF
OFF

St o b dnld [ ido

3-20 Montana Hz#§j Pre-Crash &}
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{45 Charger Y EDR &} » HE[aIhiifEAKE (Crash Pulse) 5832 > FoRA LT
SEREMYBHUARE - fEBE I Pre-Crash )E0RE o BN SR 0G4 il = 2R &y 124 MPH

AEFR R SRAVERE (IR (+4%, -4% ) > A ZREEEE Fy 119 K 129 MPH - [Alf A A
[REEER] (Pre-Crash) Btk i EERTRE £ 75 MPH > &EH 3B IR (HRfE R
P* SER ) ~ ASB {EENSECEEN Z B IE (+5% ) ~ BESRIEIE (+4%,-4% ) > s3ffriE

AR EIE E S F 74.25 £ 81.75 MPH 2[4 -

HE— DR BIE I ITEER > Charger fE BB HLRY MY 65 2 78 MPH [ » HUF 73

T AP E Z A0 - etk iR AT L SEE e /1t 74.25 2 78 MPH 2 f] -

5.2 Ford

EPEREA

R R 2011 FAERFR T o NBEICE R AR 30 JLEATFERL
BATRIJT R4 - B SE BB AT — 1997 1857 F350 - ZEFEETRATTZ

—

& -

FHORE CHmIGER R > FFEERAE F350 19f& N5 0 BAFEE LA L 91 &
FrBE A MI—{ir 50 AFrRYZCHE B > 23R AR IR A R RIR > B RIER
RS EBE T » IR EIIGHI TR BRI MG 20U B SEfEi F -
BN A SRS B e Rt BUESEHETT CPR > 55 A SN B KB
MR -

IR E N BMHBETIH (Drag Sled ) HUSEESEEAER 0.71 - FEHFGERHEH KX
PIERALE 3-21
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— \\l\v-:

filnREE” -

3-21 FEFEERE S AED

REEEMAERIIECRSHE (ABS EhAFE) ?
{0 EDR &C8% - ST RIERE R REE?

i EDR &C8% - BEE KB IEEEAME?
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pax

e
&

1. i+ %A} (Pre-Crash ) %
EhHERT 5=

&t (FFh22) > 1££-3.5 2-2.5 fPEi - ##E 40.3 MPH

2R 417 3-4 FR e

= 34 ERTER (B 2%E)

Pre-Crash Data -5 to 0 sec [2 samples/sec] (First Record)

Times vseF;leizlde Accelerator | Service | ABS activity sct;:)tltl'gr

(sec) indicated E/e;lalll, br7kfef, (engaged, d (engaged,
MPH [km/h] i o non-engaged) non-engaged)
-50 39.8 [64.0] 145 Off non-engaged non-engaged
-45 40.0 [64 4] 12.0 Off non-engaged non-engaged
-40 40.2 [64 8] 12.0 Off non-engaged non-engaged
=35 40.3 [64.8] 115 Off non-engaged non-engaged
-30 40.3 [64.9] 55 Off non-engaged non-engaged
-25 | 403 [649 45 Off non-engaged | non-engaged
-20 40.2 [64.8] 40 Off non-engaged non-engaged
=45 40.1 [64.5] 00 Off non-engaged non-engaged
-10 39.7 [64.0] 0.0 On non-engaged non-engaged
-05 31.0 [49.9] 0.0 On engaged non-engaged
0.0 20.1 [32.3] 0.0 On engaged non-engaged

iR RS (P 25) > 7£-0.5 AT > ABS CUEE) » W% 3-4 Fow -

IBRBERTER - RS FER RS - HIETEL-1.1 2 0 Fh 2 Hirm i
RS FME Ry 0.77( 4055 3-5 ) N IEFR R AR (% — 5% 20.1 MPH>
B B AR IE RS NE - SR EIEREE @ (HRREEELER 0.5 ) -
HETE % By 0.77% (32.2/1.466) * (+0.5sec) =-8.5 MPH ; 3K ABS 1E#E) »

EIREEREBEE (+5%) FTEGHE S B BRI REEEE - ol
FI+/-4% SRR SR E D HIETER - (BIER TR S H#E L 11.1 2 22.0
MPH » 413 3-6 fT7 °

* 3-5 HERTEH (8 10%)

34



Pre-Crash Data -5 to 0 sec [10 samples/sec] (First Record)

Stability Stability Stability Stability
Times Control Co_ntro_l Stability Times Control Control Stability
(sec) Lateral Longitudinal | Control Yaw (sec) Lateral Longitudinal | Control Yaw
Acceleration Acceleration | Rate (deg/sec) Acceleration | Acceleration | Rate (deg/sec)
(a) (a) (g) (a)
-50 0.034 0.0 -0.5 -24 0.008 -0.011 -1.37
-49 0.028 -0.004 -0.75 -23 0.0 -0.023 -1.0
-48 0.018 0.007 -0.75 -22 -0.004 -0.033 -1.12
-47 0.018 -0.009 -0.37 -2.1 -0.004 -0.021 -1.87
-46 0.024 -0.007 -1.0 -20 0015 -0043 -15
-45 -0.032 -001 -0.75 -19 -0.006 -0.046 -1.37
-44 -0.009 0.01 -1.0 -18 0.007 -0.034 -1.75
-43 -0.038 0.019 -1.0 -17 0.003 -0.053 -1.12
-42 -0.02 0.007 -1.37 -16 0.004 -0.04 -1.37
-41 -0.006 -0.009 -1.5 -15 0.004 -0.04 -1.37
-40 -0.019 0.0 -1.5 14 0.086 -0.045 012
-39 0.0 -0.005 -1.37 -13 -0.016 -0.031 1.5
-38 0.006 0.004 -1.75 -12 -0.001 0 -15
-37 -0.004 0.001 -1.25 -1.1 -0.012 075 Y 25
-36 0.0 -0.001 -1.25 -10 -0.025 -0.709 -15
-35 -0.007 -0.04 -1.75 -09 -0.022 -0.763 -1.5
-34 -0.006 -0.003 -1.5 -08 -0.007 -0.826 -1.5
-33 0.001 -0.015 -1.25 -07 0.014 -0.792 -0.75
-32 -0.01 -0.028 -1.5 -06 -0.007 -0.895 1.25
-3.1 -0.018 -0.019 -1.37 -05 0.014 -0.83 1.87
-30 -0.01 -0.034 -1.37 -04 0.03 -0.835 0.75
-29 -0.018 -0.027 -1.37 -03 0.022 -0.607 0.37
-28 -0.003 -0.015 -15 -02 0.107 -0.653 0.75
-27 0.008 -0.022 -1.37 -01 0.05 -0.823 -3.37
-26 -0.006 -0.027 -0.62 0.0 -0.004 -0.811 -3.75
-25 0.008 -0.021 -1.25 "TG_'O 7745

% 3-5 BIERZ TIER

Speed at Impact Worksheet +/-4%

MIN
Last good 20.1
Braking -8.5
Slip +1.0
Speedo -0.8
Range mph 11.8

#— VL ENE

B 3T AR IR E 2

MPH

RIBEBERTE RIS - fIERE ERNEE
ff (RC6) ZAeEfa EHE D IREUR -
BN ESREN )  IRIBEAFHEHCME B R 50 &7 BEA KL AT f£

Z[H e

s

20.1
0.0
+1.0

Iternative Speedo Error -1.5/+0.5+2% speed
MAX

+0.9 (max 0.5+.02*20mph) updated guidance
22.0 mph

~

¥,

A PR BRI E A S Y 17.3 2 21.1 MPH 2]

MAX MIN
20.1 mph 20.1
0.0 -8.5
+1.0 +1.0
+0.8 -1.5
21.9 mph Qm
TIPTEESR
EE

35

R AT AT A E R E S R

17.3 £ 21.1

JEl K T $08 > ¥ FORD EDR &%

808, EINEECEHR A (EEZEX




FHIEME A FESESR e 2CME B RBATEAYERL > w{k#E CDR St N2 EHEL

REUNEEIH AN A BE -

SIHMNES B A RERT IR B A A | - e is S RS s AU
fR7= - {EFY CDR #r Z BHIRRREC sk rl & - EERADK BN R RIS 53 R
IRFfE] Ry 90 Fb (A1 3-6) » FORICEECA I REAE LR TR IR E RS -

% 3-6 HBFITER EMIRELC

Pre-Crash Data -1 sec (First Record)

lgnition cycle, crash 359
Frontal air bag warning lamp, on/off Off
([Occupantsize dlassiication _front passenger (Child size Yes/NG [Hex valuel No [308[])
Safety belt status, driver Driver Buckled
Seat track position switch, foremost, status, driver Not Forward
Safety belt status, front passenger Passenger Not Buckled
Seat track position switch, foremost, status, front passenger Not Forward

System Status at Event (First Record)

Recording Status L ocked Record
Complete file recorded (yes.no) Yes
Multi-event, number of events 1
Time from event 1 to 2 (msec) N/A
Lifetime Operating Timer at event time zero_(seconds) 302.605
(Kev-on Timer at event time zero (seconds) 90 1)
Vehicle voltage at time zero (Volts) 12.798
Energy Reserve Mode entered during event (Y/N) No
5.3 Tesla

E SRR

U B 2014 4 Tesla Model S Kz —1ffi 2016 4F- Zero SR EEfF-EE » SHi{ith L
TEFOrs BRI BEAERTRI R T - EEFR AR (R AL % T Tesla 184 » FEFT
Bl R UL TR 262 IR BEFLHRE IR TR 226 IR > Tesla fE U1 SR P Ky 354
IR SRS 357 IR - EHERSGEE 3-22 - FHERSF R 08 3-23 Fir - 57
Hr Tesla B8 B B JREF B EST (Y B 2H Ry ]2
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3-23 FHHRIGIEA
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Tesla 22 Ef (Tesla Diagnostic Data )
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TSR

1 RSN GE S 2 SRR - ) A SR B R R B R A B A [V =
SQRT (30*D*f) ] » {Beaschh B AR R 0.7 » Al FFE BE H R

2. {{FEILEY John Searle FTHEEHTT AITR (pedestrian throw ) A2 AIETHEEEHL
R T B HY R  SERTER BH I AR 07 A AT AT A B GR EER e P 5% -
B E PRI AR MR ARAVAER - EEFC S IR 262 IR - & et R 2
B A 61 2 78 MPH [ -

3. FEFEE Tesla B E A AFF G T B EIRZ B &R - A2 EAER T2
85 BN EE R ~ 2B BARA ~ PR - 7 IR A S R AN S 5 ) Tesla
R R AR K% - i A — (B AN ] DUS B [0 - AR EGE T A R

ZHETE R RIZ [ B E 2B e 3-24 o WA & —aR S

E e 55275 Model S B - BH - H 8% 5K #.( Automatic Emergency
Braking ) & 3/ 5 5 MPH (8 km/h) K2 85 MPH (140 km/h) [t EE
Y2 ER] - & B U E R B R T HEERA 2R i 85 MPH > FoRnEE)
LoRE RN GRE) - SEZEER Tl HEE AR 11:52:16 I £
11:52:17 B 2 [ - HEAG BRI R 1t 84.5 22 75.5 MPH [ -
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& el &5 &
VIN DATE {US/Pacific) 4 Ll B
5YJSATHIXEFPE1345 Aug-13,2017 11:51:51.0 AM| 153 40.5] 16|
SYJSALHINEFPE1345 Aug-13 2017 11:51:52.0 AM| 176 0.0 19|
SYISATHIXEFPE1345 Aug-13,2017 11:51:52.0 AM oN
S5YJSATHIXEFPG1345 Aug-13,2017 11:51:53.0 AM 110 0.0 -15.3]
SYISATHIXEFPE1345 Aug-13,2017 11:51:53.6 AM 61 0.0 45.0]
SYISATHIXEFPE1345 Aug-13,2017 11:51:54.0 AM 33 0.0 565
SYISATHIXEFPE1345 Aug-13,2017 11:51:54.6 AM OFF
SYJSALHINEFPE1345 Aug-13,2017 11:51:55.0 AM 0.2 0.0 -108.6|
5YISA1HIKEFPE1345 Aug-13,2017 11:51:56.0 AM 16 20.8] -126.1]
5YJ5ATHIXEFPE1345 Aug-13,2017 11:51:57.0 AM 4.3 31.§] -105.5
SYJSATHIXEFPE1345 Aug-13,2017 11:51:57.5 AM 1.3 23.3] 435
5YJ5A1HIXEFPE1345 Aug-13,2017 11:51:58.0 AM 2.8 23.§] 133
SYJSATHIXEFPE1345 Aug-13,2017 11:51:55.0 AM 120 39.3] 1143
SYJSALHINEFPE1345 Aug-13,2017 11:52:00.0 AM 177 41 ] 35.7
SYISATHIXEFPE1345 Aug-13,2017 11:52:01.0 AM 248 48.8] 11
5YJSATHIXEFPE1345 Aug-13,2017 11:52:02.0 AM 324 484 -3.0
5YJ5A1HIXEFP61345 Aug-13 2017 11:52:03.0 AM| 33.8 49.3] 233
SYISATHIXEFPE1345 Aug-13,2017 11:52:04.0 AM 47.4 53.3] 31.3]
SYJSATHIXEFPE1345 Aug-13,2017 11:52:05.0 AM 55.3 55.§| 8.9
5YISATHIXEFPE1345 Aug-13,2017 11:52:06.0 AM 63.3 56.8] 6.7
SYJSAIHINEFPE1345 Aug-13 2017 11:52:07.0 AM| 70.6 64.8] 107
5YISATHIXEFPE1345 Aug-13,2017 11:52:08.0 AM 77.7 68.4] 6.2
5YJ5A1HIXEFPE1345 Aug-13,2017 11:52:05.1 AM 845 70.8] 5.3
SYJSATHIXEFPE1345 Aug-13,2017 11:52:10.0 AM 89.7 71.3] 43
5YISALHIXEFP61345 Aug-13 2017 11:52:11.0 AM 54.7 70.8] 15
SYJSAIHIXEFPE1345 Aug-13,2017 11:52:12.0 AM 39.4 70.8] -1.0
SYJSATHINEFPE1345 Aug-13,2017 11:52:13.0 AM 103.4 70.4] 3.0
SYISALHIXEFPE1345 Aug-13,2017 11:52:14.0 AM 106.5 0.0 34
SYISAIHIXEFPE1345 Aug-13,2017 11:52:14.9 AM ON
5YJSATHIXEFPE1345 Aug-13,2017 11:52:15.0 AM 105.7 0.0 37
SYISATHIXEFPE1345 Aug-13,2017 11:52:16.0 AM 57.1 0.0 7.7
SYISATHIXEFPE1345 Aug-13,2017 11:52:16.6 AM CRASH
5YISATHIXEFPE1345 Aug-13 2017 11:52:16.6 AM 245 0.0 -13.9]
SYISALHIXEFPE1345 Aug-13,2017 11:52:16.5 AM 78.3 0.0 -15.1]
SYISATHIXEFPE1345 Aug-13,2017 11:52:17.0 AM 755 0.0 133
S5YJ5A1HIXEFPE1345 Aug-13,2017 11:52:17.1 AM 734 0.0 7.1
SYISATHIXEFPE1345 Aug-13,2017 11:52:18.0 AM 615 0.0 2.3

[E 3-24 Tesla 2B &K}

4. HUYSSEEEE EDR W& MR - 15 EI 6 Sipfa] SR P IEgi - iz
SREEBARE ~ 7R A - FREARETIBERE K ABS {FEhE Pre-Crash B > 41E 3-
25 FR - BB EREAT 2 POBHIARRES SREE - ERES TR AR 2 169 L3 HL// N
(105 MPH) - fEEIG2EE By 132 N H//NE (82 MPH) » H@ e (FE) ~ fmfla
T8 ~ RS - (HRIE B A MR 74 22 89 MPH ZfH]

Event Data (Event 1)
Time (sec) Vehicle Speed (kph) Accelerator Pedal %  Rear N(mot)Spud Service Brake Shﬂhg(r:)ol Angle  Stability Control ABS Activity
rpm,
-5.0 157 70 1800 Off 4.2 On Off
-45 160 70 12000 Off 0.0 On Off
-4.0 164 70 12300 Off 0.0 On Off
-35 167 69 12500 Off 0.0 On Off
-3.0 169 o} 12600 Off 0.0 On Off
-25 169 (o} 12500 Off 0.0 On Off
-20 167 0 12400 On 0.0 On Off
-1.5 163 o} 12100 On -4.2 On Off
-1.0 149 (0] 11200 On -4.2 On Off
-05 135 o} 9800 On -84 On On
0.0 132 (0] 9700 On -84 Engaged On
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3-25 Model S EDR &}

5. FHERAMENGFAR OGS BTG G ER KRS T o
3-26 7EM Rya il as i gun EHEE - G R flife S5 Model S HYRZASEH

T

KOEETE > fEEEHE Model S HEHE 85.5 MPH DL [ -

» BB ARST 809 AL AT RN Model S fIL'E - &k EORTH R EEIEHELE -

Scottsdale Rd.

Frame 809

Frame 810
Frame 811
Frame 812
Frame 813

Frame 814

3-26 &R st #ilE KR A

FRELL BB T VARTHENSHY Tesla BL2R - A& 3-27 Fow > ] LA S s i =] A2
Ry E AR -

Searle
Diagnostic
Closing Speed
Precrash
Video

60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 8 87 88 89 90

3-27 BfLE AR
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5.4 Toyota

— i/ NSRRI (S ARSI ] » A BB AT - PETR —Fl 2007 4
TOYOTA YARIS {12 {#l 5 S i#s 15 B B/ NURCER AR > 5155 S L2 IR
25 MPH - 12 5 SRR ARG 1117 0 (S5t

BERHUR YARIS fEERERTA AT EERITHE 18 JLRIRE M —(E AT
S (AT 32 18 A B SRS N A A T CE RS (58 0.7
SREHEN ] 40%) 1% 0 BUSEEZAE0R 0.28 » YARIS FUIEREAE Rz 31 &> /)N
R B SR (2 (R 1778 EE RIERARAT - SRR 40E] 3-28 -

3-28 B A

1. fR#E EDR &H} > YARIS fESEHEEE AT 4.4 PMTTHRERVE SRS ? YARIS 247
i 25 MPH AEER R ? ARGEE2E - pES TR BUR FABGEH 7
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1.

-

FEfE SRR EE S0 RAY-0.4 FDH] - CDR #Htr ZRE e 38.5 MPH [# 2% 0
(EIN=F 13

AR AEREE

(o0 PR BT R B - ST RIE YRRy ] RE VR HilE ? 415 EDR ECERHY

HIEEDR Delta V E?g YARIS 135 52 W5 iy o] REAV 2R #E] ?

W1ER YARIS A ET T - SEirg 415 2

+
&

% EDR fZ:E AT CDR 5 NIHE R RN » 1E-4.4 FUBS YARIS & =3 S
By 57.2 MPH > S54NEIEFERIENTRL 4% 2R #R R 2= &E{ﬁ%’él% 549 F
59.5MPH > F7LLAJE5HE YARIS (FEEH S RS0/ T B S /08 54.9 MPH » 4132
3.7 o

37 HATER

Pre-Crash Data, -5 to 0 seconds {Most Recent Event, TRG 2)
Time (sec) r ‘ -34 -1.4 04 0(TRG)
Vehicle Speed (MPH [km/h]) 5? 2 [921 55, 9 [901 33 2 1341 522 [84] 38.5[62] 0[0]
Brake Switch OFF OFF ON ON ON
Accelerator Rate (V) 0.94 0 ?a 078 0.78 0.86 078
Enaine RPM (RPM) \__ 2400 J 2000 1.600 1.600 800 400

[EIREfHE _B3% 3-7 EERTE R > 1£-0.4 #5A4a%E] 0 F » ZHAEENRE 38.5 MPH [F%2
0 BEREBIE JIEREEAAE > ISR EEIRIHIE - I ESGERER YARIS )R E
VETT  FoREE A HE - BUREHERAH ABS 24t (2007 TOYOTAYARIS >k
& ABS | By fEEAEFCHS ) o

WS 3-7 HBRTER - SCRRBURERHRAE-1.4 FORZBARL - FIETH-1.4 FhEz
AYERE 52.2 MPH JEZ&HRY > H-2.4 Fhik ﬁf;/xﬁ?fﬁrp BURAE-2.4 B-14 1)
ZIERAHE - Nifk 0 PMIEERE - #0HI-1.4 2-0.4 PHEITEIE > H&(ER-0.9
Fh*15 MPH = -13.5 MPH > & 5/{E /-0.4 #0*15 MPH = -6.0 MPH ; 558/ ARAC
{f ABS > AEFHET +5%E’J%T/E’{%§§Zuﬁ*5‘ =5 ERIRE SR - o7 RyfE
F+/-4% ka2 B st & > BIER TIFR 2 BUEAEER A f 234 £ 34.1
MPH > 411" N4 3-8 A7

% 37T BIERZ TIER
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MPH MPH
MIN  MAX
Starting Data Point (Last one where EDR speed=ground speed) 38.5 38.5
Speed Change from Starting Speed (0.4-0.9 sec @ 15 mph/sec) *-13.5 -6.0

Slip Adjustment (brake under reporting 5%) 0. +0.0
Speedometer Error +/-4%| -1. +1.6
Range of possible speeds at impact 23.4 341

HE—BEEHENE AR > YARIS fER BT ER 7L 32.0 £ 41.2 MPH Zf]
HURA 53 #r EFT R R 2 S8R - ief& il S B R R S EE Y 320 2
34.IMPH [ -

. BEEAEH -

FRIEHIZE - 7R 25 MPH 14 1355 0 RS BG T A B T4 S ARG 7 5.6 FbEi 205
ft (5.6 #%25 MPH*1.466 ) » &b Rl o Sl 3 e S P T M B -

ERCE R BB ARSI > REEERTE 5.6 70 > BF2R4Y) 50 MPH » N HEEE
i 400 ft (£ 5.6*50mph*1.466) - E{{#5 CDR & HIEM HFA L EIHHE-4.5 7
Ry > AT (s B B R R A EEEESY F 330 ft (4.5*50mph*1.466 ) -

FE NG YARIS {THEZRE & 25 MPH (BRI R » R EaUR A THE
FEEE > HI] YARIS 5532 330 ft /37 ft/sec=9 ) (25 MPH ZjA 37 ft/sec ) A RERI#ZE
REAMLE -

{Bi% YARIS DL 25MPH HYZRFET THE > 325 9 P4 RE i ies L1 (RIG S {7 Rt
PR AT TR RS L
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B BZR

® HEIRINEEEN LR E2E HEIEFLAM CPR Part 563 K BKHE 2 4754 -
SEEFREFTA /N - EEIERLHT EDR ZARISUERBIRE - BRABITY TSR
FIANBEGESEEEN - IR ERGEE N EFEHhfig:E EDR &k} > Sl eE
Y -

® XUE IPTM ZIEEMEZ IR - ICEHEGHRE ~ IS AR EREEAHE] EDR

BRI SOB R E R O A R R R R i R SR (H

HIFT EAVSRIEE R/ N~ BH > B EAE T B AR A R R R

PCTR AT S B A iy S PR B L 2 SR A > JRE 200 " Heavy Vehicle

Electronic Control Module Data Use in Crash Reconstruction ; 5 " Commercial Vehicle

Crash Investigation ; SRF2 - HAEHS AR ELS N & B Ar 40 ] o3 A7 B R A s P .
LT
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