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ARG R T R R 22 4 45535 (Collision Analysis & Road Safety Performance)
SRR HEIPR R 7€ (International Roads Federation 5 IRF) ¥ » NEH&H
R A EAS B ~ LR GRS M - B (EHNEE ) AR -
TR TTE - FEL N BRI EATHEL - 22 BR i - wEHE
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— - g

AR EEREHEPRERS rE (IRF) 233 » QAR RE] 111 405 A 23 ~ 24
H 05 H 3031 H -5t 4 H > FH 4 /N(EERHE 14:00~18:00) > —HIT
SRR PR AR AR ~ e SRR A BB E CEMERIER ) FHK
RSB HI M ESe R BIR R U A - TR H SRR - e B0E
Wik ~ EER - =08 EMRNETE - 2200 E SPF ~ EEE A
8 (CMF) » VU H S 4BE0RRG - PRAETEE R AL ~ gt il - 2R
ZRIEANE 2-1 For

Mondays & Tuesdays, 08:00 AM— 12:00 AM Central European Time

May 23 e Fundamentals of Vehicle Collisions
e Types of safety data (qualitative and quantitative) and their sources
e Introduction to Safety Performance Indicators

May 24 e Advanced data collection methods
e Safety data collection, quality, and management
e Challenges for active safety and automated vehicles

May 30 e Methods of measuring safety
¢ Collision Modification Factors (CMFs)
¢ Safety Performance Functions (SPFs) and their application

May 31 e Network screening and its main components
e Safety effectiveness evaluation
e Economic appraisal
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=~ 2H AR KA

ARG EIRES BB B HET 30 £ 0 B 4 LR A AR EHMEEE KE
AE > HErE R RINRTER AR E 2 2 AHRHHEE AR - SRl Rob Thomson
T & A (Chalmers) KSF 2 2 207 » ERER BRI « SFEOT - B
(BRI A B ISR - SRS R M 4E 408 2-2 AR -

Lead Instructor

Dr. Rob Thomson, Professor of Vehicle Safety, Chalmers University

My research in road safety began in 1988 when | began post graduate studies with
the UBC Accident Research Team in Vancouver, B.C., Canada. Sihce then | have

! ! worked in almost all areas of road and traffic safety. Crash testing, accident analysis,
@ numerical modeling, and analyzing vehicle test data have been my methods to

understand why and how we are injured in a crash.

B 22 SRIHAT A B
=~ BT

HFSHT AT 3% (covid-19) J&i% » ARERIERRGR ARG VET > (EZ
PR -5 Ry webex training © BRIZSEANZMBIL-V & 7y S REHALEAEE B G HE -
webex training ] RIFFHC &R F5 282 A (E ] 2 iR IR 2 P RNE R - 5
HHEESR TR L - AN BB A0S N o] By 2 e o S B B RE i fi
F- (virtual hand ) [E/REEGHATRIE » B0 HIEE v MU FRE(E HEIE © 52 > webex
training FHEftER EEMIIEE - (HE2 BHETTRIE Gy R & R B BRI AR
b /N S AR AR RE B E RS T 1R 2 e 5 (8] 2-3 T AR GERAE _EERBEIIF R A
e -



SARE Pk BTG -

HFZ 1 (%% RSP_May23)
https ://irf.webex.com/irf/lsr.php?RCID= edf4f5aef5dd896dad1658201fb7a9ad

SRFZ 2 ¢ (0% RSP_May24)
https ://irf.webex.com/irf/Isr.php?RCID= 956ce6a61b0012f5fffc30b34b9e4 5fd

SHfE 3 1 (7%4E RSP_May30)
https ://irf.webex.com/irf/lsr.php?RCID= 8bfea24f0092¢ealbS5a52ale1448b7cSb

SRFZ 4 (565 RSP May31)

https ://irf.webex.com/irf/lsr.php?RCID=8ead26795cdb2{32195f761504ed240d

Unline
Training

What is an EDR?

An OEM can access different data circulating in the CAN bus
Need a trigger to save the
data in a long term storage
for retrieval

Crash detection is one
type of trigger

2-3 BRIE FERE



2~ HFEFRZERLS
— - HIRREENIEAFFE (Fundamentals of Vehicle Collisions )

EERhA R R 7 B H A

® [RFEIEE R R AR AR

® fEMRE AN TR AR B
® RS Ehl R A R

® ROt RN R RN S

® FEAtAN{aECEkhil R AR ZE B

® AR

1. EEHRRTE SR R B RS Eh ARt

BERHHUG T Z AR Ry 8RB R B BSOS A - BRI H A & s
HEHEER  FEUE RN © HIRsRE BRI F - FREAIGE
FHIVEERESIRYG > Fat BB BERE Sl ATHiS Z S 5ER - A
FHENRE S b B SR S8 A 3 AR

SOBSMHEGR ERRZWAR AR 17 RO(ERIER - HEARFHE
Tt R GILIE 3-1 B o BERh IR S B 5 [F) 52 W B TRk R AR EL 5 (2 2 > BT
FEEANTTEPDOR) R A NFRAEA M - 4E 3-1 V7 J5[E - s e A E
TR EHE B RERR 2 B (A VIBCFIIICROZEEE (A V/ AL » A R %
B E A AR > ELIICROZRERY AR RLREAHE] > 5] 3-2 -

BRSO 2 ) o At R A R TR T S8 A
SR T R R TRy 5 R R RS B - SRE 3-1 -
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Principal Direction of Force

_ AV
e

At
Average ccceleration in crash

Occupant Motions

Relative to Ground

Relative motion of occupant
Parallel to PDOF
Towards point of impact

Relative to Ground Relative to Car

3-1 EEEmhilE R A FHEE T




Crash History Case 1
H 3 = 20 Speed at collidsion: V1=18 m/s
? 20 - ‘ 15 g Speed at end of collision V2=0 m/s
g S av f 10 1>§~ Delta V=V2-V1=-18 m/s
8 10 s
2 ‘ -5 =
0 T 0
0 01 0.2 0.3
Crash History Case 2
25
) [ | L
% 20 |_. 25 |w Speed at collidsion: V1=26 m/s
'% 154 § Speed at end of collision V2= 6 m/s
2 104 AV :g 3 Delta V=V2-V1 = -18 m/s
% 1 5
£ s 1o
0 0 Different impact speeds but same acceleration
0 005 01 015 02 025 03 Profile = Same Delta vV
Time [s]

3-2 A [EFTE AR E R R NRE Z A RIRE

2. BRIy R B

FERGFEEN TSR > (5T B EE A2 A A A Bl & (Momentum) K¢ BE & (Energy) iy
TITTA - BIEOMTREAERE S © ZEAIRGEE - EMVEEESR) - 4
ATETEEATERE (R R )5 - REENMTHEENERE S - HIRIMEEE OREE
B ~ ERERIEIEAHI & F &k -

B8 5 (Momentum Reconstructions)

FREBSHVERNEEIR ~ KR~ ILE - BRI ~ EEBRFHYEE /T ~ 3
W 1 AN B R R BRI EGH - KRBV E S R T TR RS -

Z my,; = z nm,v,

FEEEEA - ITREERARKEVIESN T - w A AR AR R oK - PRIE(REL
Ryt AL R 55 BLBR Y = BRG] - IRAE (R B=1 RosBVEREE - PRIEGREU T 0~1 A
FEFEPEVERITE ~ PRIERE=0 RSe TR -




rebound

compression ""“.

v, v,

v, —V,
7 E e s B B 1 TR (R B L T AR P 2 Al (] 3-3

|/
o
I/
[S—

0.3

0.1

V [km/h]




SE & B2 (Energy Reconstructions)

A LU At B A iR e U B A A A Y B B AR T > BRI U

HIRE & DLUE B 28 % (equivalent speed)FR7

E=1/2 MV?
V=Equivalent velocity

fE B R AR R i — 2SRRGB A RS B e 1 > Rl
A4S SR DT B TR A 1 B e 2R B2 AR MERA (7 - BEE BT RN  EEARUN
B R RS R A 158 LR (A AL i s B A 1 R Ay B Py 2R R R
GEICTE

L2113 L4 L5 L6

2

B
E =f<AC(x)+§C(x)2 +G>dx
l
Smv

2E
m

E =
D=

v is known as Equivalent Energy Speed

3. EEECH

lffE SR 5 25 SO ik 1 B R 2 F A SR ~ AR S B ER AR



EEHE  F5r - B - 25 -

S AR - SNEN BT IS AR B NI BN ~ IEER IR © N E R PTAE EA  ET
RH ~ QIR ERGE - BT TSR 2 2 E S - RSz
FEIERLAN G ©

S E R M - RE T RIS % - BT BREE ~ SETCVUSESR fik Abbreviated Injury Scale

ERE 0 (HEEFE) 7] 6 (Banf5E ) Fé -
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— ~ ZZREERER(Types of safety data)

FEEBRER BH HE

® JEREIEAR
® ERURACRAIES S,
® JEREHFEIRACRAY AT RENE

LB RN RRAE

BB FEAFENRHLFHER - By RRNREE  JI%k - 223Utk -
HEREME SRR ERRE S B - S4AENIIE - ESEH
EHVEEN » B A B R R TR 24 58007 A R E )3 E i
N FElE 34 -

LB E

3-4 HEEIHEI LR LRI MTTA
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2. B A B A

SRRV ERIRS - B a RO EERGE IR RIS A A R TR

HFFR#EEE - A FERVE AR TR E A FAYACR - A FIACHRA & S22 B
R AR E R AR H R A TEE R E] 3-5

NP \
I TR R
A LU
: gL B 155
TSR
HIETAIR )
N
T R R
ERMVEHERT | | pisEemms
Researched i E_ s B ;-ﬁagw z ,E\ﬁ%ﬁ 'riﬂ
\ . HEIE - [FEEETR i
& 3-5 A [EE MR AR LA LR

MACROSCOPIC Data
— g@; ,H %Bﬁﬁfé(f CARE

INTERMEDIATE data
} TR BH SR (BRI CISS B¢
FARS) - {rbsds

Researched
crashes iGLAD (Global), GIDAS (Germany), RAID (UK)

MICROSCOPIC Data

[l 3-6 A EERHEA e AT
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3 FA BRI

EERAEFA

Bl oE
HE)

HHEANRRENZ PN DR ARIRET K E R LT 4T
SER - ERR (PN B2 TRYE TR

MEETEE ATC © R4 HFECH SN &

5

FfE i (Telematics) © HIEEHERHAVEE ~ JUZERE - EEEA0HIE)

BRIy

PNBgE ~ Fik. 5F

A H 2T 25 (Mosaic) © THiZEME ~ $i3E ~ P MERT S -

4 BRI AR 2 (B RE

BRHUSAR {ERE Sy
BHBERER | HIRSIEER ARV ZEG] BRI E RN —EL
FEALECARY Who ~ What » When Al
—L&& How
EEEN AN oy e R At AR Bt/ B E NTVESE
A RNHEER fnE
ST oy e R A AR Bt/ B E NTVESE
BRI IFEEE
PEEFE | REFAVRZEN PR/ INE I
DA{e F =0 B Sy 1
] DUE Bh ffr 8 s s EEE A
EHEEE
BRZ M 9T HERHREHY T f# NIVEEE
(SFE#ER) BOEEIR A E AR EERA
HIEE -
B B3 T 8 | FEE AL S TR W B A RE G
25 (ATC) BIEFTARE FH A B 3 75 B st
H RAFHAHIER K
HECEE | A RFHIHET K 2R A
(Telematics) | BB &I A HIE IR RIS T HAE
BT ps A JIMIBZE R R
BIZR&ETHAL | BIREEF FRAA/INE I3
] B AR EEAH UE
AR Hofthrsth 5 i SISV AR 78 A &I E M I » 1 IR
(Mosaic) K E B ER ) [EPN
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7€ M (Qualitative) BEHRF M 7E B (Quantitative) ErHF
N SC R R Var.
EEEGIENEE: T RERR = 4HER
Byl 70T R RRER 96
B TR AT BERET oy
AR TS Y IR T DU R T E | WA E M B B R AT
BT
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6. MR TS

A ?

s EET IR A A oy
fro EEEEH TES
e L A -

BRI K AR BB R AT 1
When and Where | {a[i {882k 2 2020 £ 6 H 12 HE E 10:23
fEERHY R H B ¥ Zayed The First Street 15 T HY
Promenade #&4-hiif#E -
What and Who SEE T > GEER? | 55 BRIy S B R R A
B A TG R SR T - B
EITRIA I -
How EUITEAR ? REEEAE AR DIEER AL
EHREEER A EE] | T EERIZES - J2 A EEYIIE
KB AT S0 | (R R
HEFEFEA -
Why FBEGgSENERER | SR EEEE T 2. MR -

BT T 2 ... fEERH
T TR <

B AT LB TLEE S 2 .
NI 2 I T A
-

i SR BB R AH R H AR A &

BRG] EORHHRL BRR
ReEsE ST GERERE  mEY | GEHEABER - AlGERH
% FEETREIE ~ WRERIYAE | SRR 29
N TS ES HIE ~ B0 BRENAE ~ 18 | WEEEREDT) ~ SHlThTFe -
15~ sk b R AE SRl - | BERE B -
ERRR Zaftt (FRRE) - L_E% %ﬁ@’zﬁ%ﬁﬁﬁ%ﬁ%ﬁﬁiﬁ*
FITERILERS ~ 5935 ~ MRAE - | Sdmiabaiihs
HPAERE RERE - ERT BN ?ZLE% ANEEMHE B - HE
/tm@}ﬂ% PRPERR ~ SMEATIRL | At/ scmat s
B (BN TR K | ADBEEMALEE
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=~ ZFEERFEEA4E (Introduction to Safety Performance Indicators)

FEEIEE L EE HE

LB 258 R B R ¥ 5E (Road Safety Indicators, Surrogate measures)

HIR LR EEEE RN > FRAER R @it A s R
BRI > AR L N R 2R U 2 SR AT

7 ARSI

ERE AR

R 2 AR A LB
HEE P RIIEHIELH]

R
me s

A3
5]
28

=]

rN

FAEEE (Underlying assumption) : B FS 221818 [ EWEI TR - KBEERET

NBG BB MR > 20 E -

Target

\
bestea) \
Indicator } ’ > Injuries \

Time Time
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A BEHEE BRI DR RSB R AT G TR TR A
i -

BT A RS2 B B B 1Y 227K - AR FR KRR R 3 A St i e (5 1Y
NEL -

EPR LR AN AT BB TR R AV 2 BB A -

2. B e R AR B

2 E A EES]

Percent belted

100

m,ft"‘"_*"'_._._'

z{n)
70
—a— Measurad values
=1l
-==-- | Necessary development
L 1 1 1
= o e] (=4 i — Lt il = w0 = O (=1 [} = s Lo = u =0 - [cx] . (]
- 2 O B =2 B e R e o= o=
- - - R R EEEEEE R
— = & ™ & R fg M oy g oo T M Ny D Ny

3-71997~2020 FHIZIEAE B4 2T E /oEE
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Rt AT

Percent Physical separation
100

90
80

0

el

50

40

30

20

10

0
2> 2235823288
> &2 22 2 o8 B8 88
~ = = m N & ~ Mo

—eo— Measured values

Necessary development

- I i O 3 O
[ ] o [ ] — = — — — — — - k. oy o]

5 2 0 o o O = o
H 2 2 a N N N /A N H & 8RR 2

3-8 1996~2020 /A AiiFYPRZGE 1

{50 F & S A AR I FE

80 KPH HAEE R RERATH 7rEE

Percent within speed limit

100 .
80
60
40 |

20

2002 2013 2014 2015

—a— Measurad values

Mecessary development

2016 207 208 2019 2020

3-9 2012~2020 AT TR ERAE IR H E N HY B E s EE
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TR A E R TSR E 2 RE -

R RIER RS R AES|

T I e A -

AR B I RS R R A = S SR A -

3 B BB (i R E R S 1T

AR CRERRHIRY A EE =L )
- EEER: OFE/MmEER s Hooth)
- LR (BEE 2 EHS)
- BfTHEEABR AR (FEHEENE )
- Zea g (BAHEHIE 5YEL - RAFAY EuroNCAP)
- Y EEFEE/PTW wlf% (B ~ IEMERVEUIR - FEIREA)
- L eRyERE (RE >80 AH/NSHVER H oL - FEARERE) )
s LT - B1TH - SEETHE (AR < 35 QAEI/NFZ%)
- NMTHEMBTTEENAEE (B4R E )
« ZARA R4 1S0 39001 (ERIEIE)

ES
£

SHEZ 2T - BITERRERNA

RSt EE R RS A T S = N
- BERERROH E A TR ARIGHT TR
BRI E T A
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/g ~ EFEERIKE 77 (Advanced data collection methods)

SRR T A 2 H R

® HICEIRIEER T

« BTSRRIl

- B

- TEaE
® AR R AT B PR B A e
® i EEhEERL R R S

LB 2 7 SR BRI R K

ERS L T HIRY A AR — PR L IERE R ARl 72 1980 44K ~ 1990
02000 ERAVERZ A NIEESD - 1 ZAE #E) % 2 (Passive Safety) -
M EE RS REFEE R ARELGERE - 8 2010 FRIERZ 2R EAEBUN
AEFAFIZIRE - BONERIL T ABAE 3-10 - AEERR 7 2 EAPkEE T
Sl 24T e > L B2 (Active Safety)ELfiE) 20 2 TR FAEHIAE[TAI 2K
AEEEA - FFE 3-11 2 BHBH B AT -

m LT AEN L AR S T A SRS
m ek (EE2e) SEBREREAE S ER L 2 S
- 8] DEE R e B Ry B e b
- B R
n I ERIEER Y2
-BEEHSCHER)ZERNEE(ER TR E X BT e fiE )
* T R ERE TG T RERY U
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FE LA AFENEIRFR R > RIS EZ e o) 1 i fR el 18 5
(TEERH o s el - A B AR TP B VA S8 5 SR i (R ] B i )
EERAET A B R R A B LA G E R (R RS
PG A ELRE -

51400

20.000

10.000

2001 2010 2019 2020

& 3-10 2001~2020 FEBUME R IE T A B Ah

ACTIVE SAFETY (PRIMARY) - PASSIVE SAFETY (SECONDARY)

4
v

INJURY MITIGATION

4
v

1
1
HAZARD PREVENTION 1 COLLISION MITIGATION
g 1 -»>
1 1
1
HAZARD DETECTION ; HAZARD AVOIDANCE
< > 1 ¢ >

CRASH
UNAVOIDABLE

. Lane Departure Warning 1 ABS ] AEB '

1 Lane Keep Assist ! Alrbags

1 Forward Collision Warning |Electronlc Stability Control, ;.:‘WI( brake-force Collapsable Steering

1 Blind Spot Detection ! ! ! Collapsable pedals

! Attention monitoring system" " . Crumple Zones

1 "

‘ ] TIME
Pre-Crash

3-11 FE B 2 BT
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2. B AR

Wi B RN I PR R S fee - PR A 2 AR RE B AR S E R #has
(EDRRERGT ) ~ WIFTH IR T ACHERES - BUSRE Z A B ar ks hE
ES TR B 2147

EREREC#%2% (Event data recorder ; EDR)

EDR B2 AR5 R ECsk B BiRREE B Ay S g DAL S H Y
i P BLReHE - (EIRRAVSEH R T B E S RSB R HR  R E R E 2R
(BRI - BHEERECskas (BB ERCE: N &K - EinE AR - IEBESEREC#
a5 EWEERFIE R AT LR o EEUR NSRS AT - Hakln B B SO Al 3
SURFIE - BRI EHY RS TERAREL - EE SUR(E TRERE T ) (BN
s~ HEH EHRBGIRE AR ) -

EDR ekl Ehas (i S iR ) 2 2P I (e & B Eh s AR S il
FTHRBR RS - M8 5% SRR (S B LA DU AR R - hiifEECH - e T #E EDR
FAIUR R > B EDR RUAVE E(EPR A A Zeat il in B (OEM ) 2258 - T
EERMTEGE =T %4 - EDR ERERPEHSHbTE N SR LR 4 - LIECsk
FOTI T AE B AR FTRC SR LR &R

NHTSA (ERIEZFABAOEZ2EH]F) H 1998 FL T 7 EDR KH
HIHPR TR AT TTEAERZORAE 2012 5 9 H 1 HZRFTHAHH
#/HECHS EDR - S SFEORER bR BOR AR E (B E HAAR CFR 55 563 ERITHILY
H) NHTSA SE4EEHERERS  SEFgERENENL T M EDR 2L
HTEBARC A AT M -
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EDR [ SEHREEE R} 7

EDR HY55— {4 A BEEIE G - Bl SR AT &R — Bl 2 &
FEELFRT 5 PMERERER | (@ 1Hz) > FEFRIEESFRTRAVERI T A -

EDR &$%& 0 FEFFIFR &

TN R SHIBA ST ST 5 Ay B ~ BRI Eh A - (B FE
HAM CFR 55 563 # oy iR EHVREERAIE BRG] R - SUAERE
B B RGBSR 2 &5 FRIE OEM EFHuEEHEEE 563 M Hy&E
sC#k o BUE - R R HIERE Z BRI LU 2/ 0acek 2 RELETT Ry n] &G - SO
I IRATR Rt IR E RV ERICE: - 57 EDR I BE Rl i B S s
ARFHVEIMRIA R HIRFINZR © 55— 7 ] HE R BRI I S &Y D RE TR
oK ANGE TR (R e e e R e R TSR b - 4008 3-12 > IESEGT H B B ik
HEE -

5y OEM EDR & 505k Fhbil & S F g sdrv kil S CRHRI RV ER - BB il
Hi#y EDR BRI > 2 N 2SR E s B SO DUB hiidE - n]EEE “RET
R R o "R EfF” (Safety Critical Even ; SCE) 2 &aH > HAREEaat
TN Rt & N - LR BT A AR G IR & k] » B B A
iR MR TR - 2 2 RS SR R DR B S ot h Ay et Befo
UIAAZ s TR 2250 % 2 Tl BB N BV EE - AR AAREL
ERABB(FAVLE SR - ATRER S AVRHE R -
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PRE- CRASH CRASH

100

£
B0

£

= 1]

3 Speed

& range

@ @

K=

©

> .

Driver brake
0 response
E-]

3-11 Sl phiieE s 2R S bARS AR

-2 5w- Heinrich’s Triangle Theory

AT S B RIS

S

SRS B (RIGL
| R
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BRIk

b Fe2e e i A EHUS R A RE TR AV & - {H EDR I #0ATR (525
AVEEN > LA T AR AT R BRI A Ep U R A M > mIRE HH TR AC BRaR TR
BRSSO . SR 2 MR ? R %) ? HAhiE
BEAE R 2

3.8 AR EF SR (Naturalistic Driving Data)

EAREBIER (NDD) (DA A0 i A (1 SR R TR B T T TR R
afl o H SRR R A B AR

EAAERITFE (NDS)TE(E B ASCEIRTE MBI - (A R AR 2 THY

SBIGEREME (FOTWTE - S AEE AT BR 7 7R DL M i ([ ) 2
— R SEEREE T IR AR ERIRIE T - SHE—(E = EThEE

NDS 1 FOT Z[EHYEZEEAFIER FOT BAIEAENIFTHIR E 8tk H A
B a R -

BREETA

RHE RSN A g b > HEBEBLIAS BN 2% EH
FIRE > Sesk e & A BRI RV IRE ~ IR ~ 51 BB ERTIRE
BHERAIT-EFENF © R EER MDA AV ERE 28 (] ~ S AR SA R

DUARAT i Es (o B AT BRI 2R > 40E—RiE 00 T AT (39T ) hiidE
BT o BB - EEON A E RS E B 2 D EIR -
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NDD Y e
o HERMATE
& HICUERIETHY "HA” TR
® I RANEMEIZEM (HEFT) MFEELL
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A = ST A/ AOB(EEN)

Bl ERAET 2 EK 2019 FREEREIN RS 10 EAZIET NS 40N E] -

Dealth rate from road accidents, 2019 S
The annual number of deaths from road accidents per 100,000 people.
Deaths include those from drivers and passengers, motorcyclists, cyclists and pedestrians.

— v
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£l a5 s = [ world v|
.v ¥ o

=

Nodata O 5 10 15 20 25 30 40 50 60

Source: IHME, Global Burden of Disease (GBD) OurWorldInData.org/causes-of-death e CCBY
Note: To allow comparisons between countries and over time this metric is age-standardized.
P 1990 QO 2019
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