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ABSTRACT:

In the past, the data while driving was seldom collected, and the proximate cause of the accident was the main factor in
determining the cause of the accident, but the proximate cause is not necessarily the main cause of the accident, and the
prevention of proximate cause alone may not be effective in preventing the accident. The project aims to shift road safety
management from a nearsighted accident view to a comprehensive perspective that includes not only accidents but also
dangerous driving events and driving behaviors in the analysis. This report presents the efforts conducted in the first year of a
four-year project; the aim is to apply image recognition technology to screen abnormal events through off-road image data
analysis and identify high-risk driving behaviors that may cause and increase the risk of accidents.

The project first interviewed the Vehicle Safety Certification Center to identify the regulation trend of ADAS (advanced
driver assistance system) equipment. We then conducted an in-depth interview with nine large-vehicle operators and ADAS
equipment vendors, and also a questionnaire survey to 25 bus operators to explore the current needs of ADAS, especially in
driver and fleet safety management. Based on literature review and road accident analysis, the study defined three common
dangerous events in highway driving, including insufficient vehicle-following distances, lane drifting, and speeding on the curve
or ramp. We then deduced event sequences and subsequences for each event category and defined three levels of event danger
level, not dangerous, possibly dangerous, and dangerous, based on the interaction between the subject vehicle and the vehicles
around, the absolute distance from the leading vehicle, and the driver response at the onset of the event.

Based on lane marking and car-following distances, the study proposed a conceptual framework that divided the subject
vehicle and its surrounding space into 12 grids, 20 meters each; evaluation indicators, such as large vehicle presence, or the
distance relative to the subject vehicle, were then specified for each grid. The study then developed image recognition algorithms
based on Canny edge detection, Cascade Mask R-CNN, and YOLO. Using approximately 20,000 image frames with ground
truth labeled, the analysis showed that the developed image recognition algorithm had an accuracy of at least 90%; yet, the
accuracy may deteriorate to 60-80% on ramps, rainy days, low-speed driving, or to grids with three vehicles or more.

Based on the developed 12-grid framework and image-recognition algorithms, the study examined 200 trips with 2,531
warnings. Among the warnings, only 102 (or 4%) were dangerous events. The extremely high false-positive rate implies the
inappropriateness of using the ADAS warning as the only indicator of dangerous driving behaviors. The study then applied
XGBoost for predicting dangerous driving events. The analysis results showed that the prediction accuracy of the image-based
analysis was similar to that of the ADAS. The prediction accuracy was further enhanced when both image and ADAS data were
included. Based on spatiotemporal analysis, the study identified the concurrence of forward collision warnings and road
accidents in segments with a narrow inner shoulder. Dangerous events associated with experienced drivers were less severe, but
yet more severe when the events were associated with drivers with multiple shifts within 72 hours.
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6.  PA: Park-assist System i & #ff B4 k &t

PGSR FAEPBA L e R s B ke el e BN dpdE
SHERAS e B PR ¢ FERA CREAIAHER AL CRDET B
d R GTREERE 7 e d 231 4 o
% 231 ¥FRLZERERGFLIET N F ik

g u RS 754t
A iR #REE- - ERD i# R
B. 7% * E A/IT S BT T
C. &k [bX s e B e pEMIET | D R4
D. §i& SR AR 2wl i
E. 2@ EF RRRAR . N
BAXEY AL B AR
FoR& F @ P & PR £ S~ BERBLER R A
G. =i eI R A
H #w B s B REHET s B

(1) ZEHJPP e > 2 FLH
(2 #FERERE: > w%E
(3) Frar™ it TR
Bl 231 B0 BO|RRE R @ FRP 0 FY LB A 7 ARA 2 B
(Vanishing Point, VP) » % 8. % FOE (Focus of Expansion) » ¥ 14 % & % 77 # §& 1

25



L RMHBARRE B 23-1(a) 2 ARFER R LM 47 F] FOE %
+ o B 23-1(a) +  FRESFFRIEC Rl »+ e B 23-1(b) = K
BT I REE L VP{cFOE £ 5 Bl 2.3-1(b) + @ BT I kL2 14
FOE % 4 g3t VP o 8 (78 > 4o 23-1(c) 2 w3 B iad > B4 H
Bl 2.3-1(c) - : q_fu’ﬁ‘}i)‘ﬁh‘%?' 8 fm o BEFRE > F] FOE » = kg
VPR 23-1(d) = %> % k@ > BFEw; B 23-1d) +: figkd B
boP i > FOE # = s B 23-1(d) T ' P® =22 FOE ¢ w 5|7 > L 75 &
¥ §F i B fﬂE‘.’“av » Fpt > w4 L 37 FOE + ik o

B 23-1KITTI FHL & 7 7 e i e ® (7w B2

2. BREBES LR

(1) ZEHPE  fae = 2 HES
(2) #peR R E : OBD-II
(B) Fp¥ b i FR AR BEEER H

“-FL: @' "DIVJ:.‘“—E:E? :,EIT ,"”' |J > Zﬁagﬁ ' }f@}?’—ﬁ/{h ;‘Z""D - ‘R 7—\:’ |—,'=3 - AV\ é\F{_IJ fé\ /EIJ

26



Bt ~kB U2 BP oA R LRI AARR RS D DL AT B
@ ¥

2.3-2> ﬁ‘}#ﬁ;i%ﬁ’ﬁﬁﬁﬁﬁi%“gx .’;EML,;-,E: WA e o
ZHE>G o B? FHEAT ROLL F %5 5 PITCH ~ = # & 5 YAW‘EE%%

7p 5 KITTI F# & ¢ “rie LR R Ben® P& (W 5 Ground Truth, GT) » i ¢
v A F T A A KITTI BRI B2 i - B 232 * kinw £ h
AW iFR > F2R8%de +RGIFR G MSE angi v b (¢

2}%5{47"/%)2{) - 3 fz“%‘?‘zg‘?i&@f.?f .—'3 v e fA %\3@?‘?&% TLE\;‘%‘@— $ EE

100
#=  Flow Depth Error
= Dbstacle Depth Error
-
— B0+
&
L
[0]
= 609
= -
e .
[=1 -
v
[ ’ ..
= - L] L]
s . :
(%] - . " .
201 . 5t _'( !. 4 ] .
- " W < » "
. . - .
i A;*" -, o it
0= y
0 25 50 ?5 IDU 125 ]_‘.El 1?5
Frame

Bl 232 #» Xinpkpre F2 RELEFCBRFS (FRRT) B

Tigﬁjﬁﬁ—%gﬁﬁﬁfifﬁﬁzﬁ?%?a ‘QF'ES] 23-3 #,4*9(%\;3%2)
BRI SRS § VI

e N E R
(2) FEmr b FRAK CREYER  ERA

27



i R AR S 4t M3 e 5 i 2

’j’i'p"

(Rapid Upper Limb Assessment » -i# } ¥ iz ’L) RULA &4~ B 2 *

e A Ty X’Llpiﬁim&fv%%\o

2 Y 7
U

'?\7 S e

s g 4 B E
(1) FR#FJRA 2 Rldp= ot 2 BP0
(2) #FRERE &

(B) et o @ LMEHR -~ H

Yol 2.3-50 BB RIS T MBI R B

PR
AL HRT A By
(1) ZETHBH 2 pldpe 2 B
(2 #REPE &
(3) Fems* g 1 MERH B

5 1

4e@ 2.3-5 %1%

28

& R EF
Bl 2.3-3 45 % Bt & RIB TR D g B i AU B R A 0



é A 20 . n
BS019/02/14 14:38:13

no
G ]

Bl 2.3-4 whgde (73

29




eRHERE ST J i e

L
B 2.3-5 2 & 2+ 5 RIEPABETE 25 2 DRI

24 BRZBEHHIEEHRGUEITERGIHER

1 ZREHEIREN R BB S

S k2 %4 (2002) Fui A EMETHE L ST AEUE FER R E 2
FREEEEESFET BT RTFIRFTRT G %h’é*
& ¥u (Geographical Information System, GIS) 3z ~ enF Lz & - A
A O G MR ETA ARSI EATTRRES S F AR 90 ﬁg

]

[

o R
“‘é‘:‘

|\

W

=

30
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uwﬁi%m¢ﬁ#ﬁﬁﬁéw’1L?2M& Mg end uilpl > #5 4
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1. PEFREE I PEORREFERSITENR > SR FRE Y FREHT -
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2. FEFERIEXPFMORL 0 R RIKE BE AP el Y gl
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3. B ijgEEHT %%Vﬁ%$%@ﬁﬂgiﬂ%%%HW%%(%ﬁﬁﬁ‘
BEAE)HF (Khwi s khER P2 ﬁ?ﬁ%%%)“qémgg
* R FERERSF o P TR P GIER S WIEAAN LB (Deep Neural
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\ Input feature maps
32x 32 28 x 28

\ ‘convoluts
o _ e R
feature extraction classification
TR T FORA 110 is B8 Y (2017)
@2¢6%%ﬁ»i%&#w%w§”ﬁ»ﬁ4@ﬁ
FARBIERY AT AN S SR LAk AR (I
B ~BEAB ) 2F8BHFERNt TR I A
=g f‘%ﬁ"ﬁ%&?” 4 F'K §= (Dataset) , uﬂ}g g (78 2 ;‘g\ I3 ;Aiggg_‘)“;;:ﬁt‘
DEEMALG AR SR
MR EE AT
7B R T A
P amae 33 B8 B FTHRIRE 2

u] % KITTI % Cityscapes °
KITTI

KITTlis created by Karlsruhe Institute of Technology, Germany
* Data: Image, GPS, IMU, LiDAR

HAiph P B4y e o

* Object Class: Car, Van, Truck, Pedestrian, Person (sitting), Cyclist,

Tram, Misc (e.g., Trailers, Segways)

* Each object is assigned a class and its 3D size (height, width, length)

* Benchmark for:

* Stereo Matching
Optical Flow Estimation
Visual Odometry / SLAM
3D Object Detection
Orientation Estimation

i

KITTI % 4% B Karlsruhe Institute of Technology £2 p # Toyota ;T
o

B 2.4-7 KITTI ¥ % FEEE AL

lg\ ki ~ GPS i “f;l T'J’/?J& li@}@/? ;g:g%_ ﬁg——"i’/
N TR

BoodrAas ;\%ﬂr;‘a/f{ﬁ S FA
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Cityscapes Dataset

The Cityscapes Dataset a ’
* Type of Annotations ‘ . ' :
» Semantic -
» Instance-wise
» Dense Pixel Annotations image
*  Complexity
» 30 classes
* Diversity
» 50 cities
» Several months (spring, summer, fall)
» Daytime
» Good/medium weather conditions
» Manually selected frames
* Volume
» 5,000 annotated images with fine
annotations
» 20,000 annotated images with coarse
annotations
* Benchmark
» Pixel-level semantic labeling
» Instance-level semantic labeling Deeplab LargeFOV StrongWeak [48]

B 2.4-8 Cityscapes > §Fsd 7t £

Annotation

DPN [40]

Cityscapes FALE 5 /A & & B O B B ijos £ - GPS & iz~ ,E,f "
BERERPIEEAERMNAIZS0OBE A FEF TG FEiHE A1
ot 5k m*’”’*?fézx\ °

11 ¢ 7| Mobileye ¥ F b & W g B F 3

Mobileye €2 ¢ |- 22 T " (Computer Vision, CV) 3 2w 37 8
FEFAFE NS 31999 £ 4] > #2017 £ 3 P R EHFRE IS0 HEAE
PLo P A F 27 R Rk * Mobileye 9k & 0 23k F ARE 6+ 5 F H 4w
B 22X Mobileye L 328 % 3 25 % %o p % Mobileye e p B & 2 fiud 5|0
BACS ~RELE C ERAFER ST ERE-

2021 & % B # & + & (Consumer Electronics Show * CES) » Mobileye 4
7 & Amnon Shashua £ ¥ Mobileye % & eh= % i fh (4c) 2.4-9) : —FT S
Vision Zero & P &3 % E ADAS » H =t % %16 %% ADAS % Bgm o
# ¥t (Crowdsourcing) #24 p itz % p K & = B (AV Map) 2R
7% (DataServices)» £ # RIALEE Rffet ki A p 2R TRA X REF
FTHRAEERE > ET R DR B B TR TRERE T R
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3.

intel ‘ moﬁ'eye ‘ ®moovit

@% = @éﬁw

Full Stack

ADAS REM™ Mapping Self-Driving System

L1- L2++ Advance Driver HD maps for AV, ADAS For consumer AV +
Assistance Systems and smart cities Robotaxi MaaS

B 2.4-9 Mobileye # & 1= = 1 #h
Mobileye p % & + Bl Bl % E

iTE S RS MFEF A AN E 8B4 0 $4F 5 B (HD Map)
R E LR IR R X IE R S T R TR K
%:% (LiDAR) -~ 7 i (Radar) ~ #%°# (Camera) &g % » I & HiF (7 i
=, %Pﬁﬂﬁl—ﬁxﬁ»mm LRAeFOR RS L KB R R IITREE i
MEEN RS2 F B

7R@ > Mobileye 325 BAEUR S NE5 Tz X PR & Z A
O OUE FEFER o F & 0 MBI R4 > Mobileye 3ni B E BT Ep K
BEEWRLPRFOER TR HEREZEE BRI FREHERF 5
Bi?lii”'E J%L**rsﬁf'ﬁ%]m&ii‘% PR GRFRREREFRYE
» MR T 5B IEFR (Mean Time between Failure - MTBF) & j#

ENS

~=\
"
A
Bh B Cﬁ:
<l
o

s L ATHE S > Mobileye 325 P oA S BB o BB P 0E ) S H -
HEBEFLAT A tEFHp D REARE? e AR AR
Mobileye %5 7 W84 & &4 > #rp @R hig ¥ Bpleh i AL T
ME PRI 2 s s R R L e Bl 0 P H L GPS B
CEALRSIEAE (E 7 R e S

50 RPR RS Bk 2 BT 0 Mobileye £ 2015 & B 4 i B A
g B 5% B 72 (Road Experience Management » REM) $Ljt7 » 3% 1B 3% bR
PRI BT ESEE e (Crowdsourcing) L4 (7109 o iE 7
RHC TS o B 24-10 #77 > REM 3Ass A 5= BHIREF o F
LA TR W E (Mobileye ££2. % Harvesting) » Mobileye =% < & fg & 1% » #-

ZLrE
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H24 A d §mfe § Mobileye ADAS Ap it B Sip 437 5 § £ R B eniplg 2
Mobileye ADAS & Sidk * P AT AR B B 8 Ag Mot E g

SORLE R o B ADAS kL2 B b deip b8 (7R ga SR
IR FRL B2 LR R

B hm i R AT S o) 0t REM S H I ¢ L TR
ﬂm?#ﬁ%’w@*w%ﬁﬁ%$¥ﬁ*ﬁﬁfﬁ’wﬁﬁﬂﬂ%«ﬁ#
Fofe AR S B o Aol P ¥ ookk R SRR LR LR
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B BT LEERBCFELTR MY Fo I B0 DR
BERIF S o b ROTHRAKG FERLEREFTAE- HAN LA

FRML 0 f 5T AR AR AR ks B gl B M

Harvesting Alignment

Single drive reports everything Creating a coherent statistical model in a global

it detected coordinates system by aligning random crowd
drives accurately

Mobileye i * e REM FH e & B3> Rooh & Hopbea & 9
R enf B B4 B (AV Map) © 4o] 249 #07 o - 52 @
Fig i s b > @i plg d 2 ¥ cng b B (HD Map) 7 s 40 #&om 2138 B

>\ 3R %FM & REM ;}izﬁﬁ%,ﬁg‘@lﬂz o FRIT 1R RS 8 Rk s

5 —ﬁ»ﬁm;ﬁ RS Y B R VSRS & L
R TR R Mfr@f; LTS A ek B BRI e ¢ AT 8
TIE (7B AR o
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) 24-11 %R D AL B RiE 7R
Mobileye F #LPRix5 &

HERSTFRELI LA AERFEP 2 - R AR R p
Bt B R RE TR R ARG SEE YA AR
FRFARE CCRITEREIRA IR FNBE D 2 Emed 2y
PR R ¥ - o F A FIED| T LTI A R T R
B EA O U MP R R OB T R R @ﬁ%} & o Mobileye %
WAEE S f Az FHR e T - S T A= I A R RS 1 TR
ZARBE R TR PEEFT R L WRE 2 AL BATGIS BA > B2- 9
B F R4 (Data Servics) @ & Fefrid M @ EAAES T B REATE -
Mobileye snFHR A > 2 ¥ & S B3 AT

(1) pradimt # 3" Mobileye ADAS X # A EHER A R B R AT

L

(2) #HTH B PTG FT ALY BRI E R PTHL o

() #HFEREFLBFE e g E (T (Mobileye £ 7 ¢ v @ R4 HFH
- KA BT EEL - RPRBETEE )

(4) A4 AIGIS Bl (AIGISLayers)’ ¢ 7z ‘3B F A 7 (-l 2.4-13):
B S FRFR R FREF DR B E R B AR
SLE S AR R A s LRSS L ERE S TR M R
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RIRER
BEEN

A ERET
HHRES

FAL KRR D o3 AEF R LA B RLT D BORE R
(https://smartcity.taipei/projdetail/272)
Bl 2.4-12 Mobileye Eﬁ FL PR3 42 8]

Bl 2.4-13 Mobileye % & i i 7 A 7o

# 2.4-1 Mobileye i §& 3 ia’ﬁit:}fim iy

GIS B & BT

R ZE = LR FARCERFEIALE (RW EF B2 %7
P RARSR ’:,%_)‘ RO B ERAAIE (Bl F AR m AR

EFE PR R R B EERAE (Mo F R BR)

7 ARE ¥ @R (AR ER)AE

%k [l RS U S U 14

EER R =%~ RA

BE TR % AR
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% 2.4-1 Mobileye if & 7 & #cdp il 138 ()

S LS BALT A
By i CBREHBR A AL uBH
RS R AT (BRFR)
QR (2% =¥ BRSO FmE (TAEACFR)
AL FE AR TR (B AR
p 7T Bt EE R (B REE)FR AR
2 i LR PR R (AP REE)F R AR
SRR e PR CFTR (AP REE)-FAR AR
BE PE R R (AP REE)-FR S ER
T AR ECRR (AP RTE)-BAR &R
AIVE =B AE S At eE (TR FR)
=M1 =R A s (KR FR)
iz FE SRR (APMREE)-BAE R

74 kR Mobileye (2021)

® HokmF Al (4ol 24-14) P ¢ FauF ~ HE o oekES i 4
* ||.,. lLLAv\gt (’}‘é;{\‘ 5]_.5%\_:?7\ 242)

Road Conditions Score - Poor (5)

FofE U FAL (Ao 24-15) 1P & FRUEI L EFER CFRAEG 74
TrEIALEREERT CBRADBRIIE (KSFHT 1 243
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2.5 HHEBEITERRICIRIBIAIMESEELEHH
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DA REGIRE B NH T B Rodei X BB B & 2 # % Maria Celaya-
Padillaetal. (2019) 122 Zhangetal. (2020) -> f]* ZEX E& = > ~pla & p &
B kS ERELMES T 00E G AN B E LY SRR (CNN) X
oo e pic AT R AGINUZI @ILEFIE ERY o s 2R
iiﬁ&ﬂﬁ#w@f’v GEFE LA EREIEFERGFL > VBB
Do B 2T L VREEARTETIEIEE AR TE D TR o

2.5.1 BIRERAFREERETE
TRl % 2R, ¥ =
BEREA20 o 2 ATEHRAERITE > p AR BB E Q2 23 P 0 ARP|IIZ T
BHGEpA BERALEHE; AR E LY 1 pARTERATHEL 82
MENL L RB20 2RI E A AEOE T LPAEIRYNT 2ER P AR
97 & 1% 1PARATEHARRZ 8OV T XL 82 fAWOIGE2 1pdsy ¥
AEBA R RERFE SR T RERTE RS IIIRRE R IED -

,
X

.
e

E2 - %o E L ARRERMELZ

- ﬁ““ﬁ‘ﬂ”\"*F'“%""* 1Oy R KT ek D R A R
BEPF OISR EL IHEIR Y PR FE BT -
DHPIAES 1682 1T £ R110# 17 1 p4 377
5112817 1pAeH:F AN+ E2d A e

SRR G IEIHREN T BB A R A HMEE D

43



()

X 2R SR OBRAATITAPM AR c MEE A BT 2 F %Y
%4 > 44 g EC561/2006 # it %4 (717K 5 pF4p bR 4) > 4 &
106 87 29p %2 97 SPREEMmMREE ;A 106E 97 69 ¥z
Bi sk

\

g
Y;A

TR NN S

QAN 107 &£ 1 31 pE TAERE 2RAIAE ) ¥ g2
R TN T 4R o 1I0& 17 1 pfas o 2R e s
AM2-M3-N2 2 N3 8 fp ik i 72 BB ApM K B R
@%@%%%iﬁéﬁiiﬁwiﬁj¥4%#i—i*ﬁ&&%sﬁ
;%&‘%g‘@ﬁa%*ﬁﬁﬁiﬁﬁ #’f%%ﬁﬁﬁi“

i F I

30 % 2 78 Fa e F okl e

Fi A% gg(HM)échnsgﬁﬁﬁﬁjif
Eo B3 ARBAN B PPERESRPF LA T - 7 HRS

kJ
L%%’ﬁﬁiﬂﬁi#klm¢£’@$;alﬁ+@gﬁo@¢ﬁ
PRARP ~FERH PP HEERE A %%*%ﬁﬁﬁﬁﬁ
T A EEEZ BRFR %#30%me&mm&10ﬂma
S :_ur_,r‘ &

LS

BRWE R LR %G @ﬁ%%i?%ikﬁuP
ey

22 FD > RERE e T T R AR AR AR
FHRHENENZTANL B2 2B EFRe X183 % Auli(78
g BRI e Fp FERARE LR
L5
P

7—&-
Yl
P2
e
?'\'E
=
4
(=
-l
&=

PR R o R D EWE IR S o SR
TRAEEEE BRI CEBM2ZRTERE I PR Ty
FITE 354 ORRA ‘gtﬁf&? B ‘#ﬁ]f’if’%:?ﬂgg'fiﬁ‘iﬁ;'l
ForiRAr EREFR U94nﬁ%?ﬁﬁiﬁ&$%@¥%?
NN S S R H@»%&ﬂ*r\yﬂ~%§#§?ﬂ§gﬁﬁ
FILR B o A EILE BLY PR AP M ;g\%g@ TTIA #7422
Y EA R A PPaN IR ERE L R @&%#Jﬁﬁiﬁﬂ*i

44



AEREZREG R LD EERF
LT B s Ap B A R R TTIA “il22 T ¥ <
g [ ez

2. Rptd o x48 iﬁ%ﬁ%ﬁiﬁ%%ﬁgﬁgé AL REF R Y AR

RE 7 BAERP A e &t kamF B P it < 3] 8 dmenif
FERE > PRSI REPL EPME L 2GR RS ARS > 110 £ 4
BERER A B E e ks gip#% (110-113 #) > 111
ER %71 R 1000 F ~FFE > REFATSH 3 R3000F 0 pre p AR
ARIFGFES o B E T RSP B R ET LR B AP RET
BN TR R B(E R A D oG )~ PR RGP B S R R
BE OB IF 2 A BIEE PR kAL (A5 B R kA B R AR
WORlR Lk ALE R K)o ded 2.5-1 Arr > THEE S GTER T RER LB
Epfes ko2 A A DR @R iR AR EIE o
PP RZIEP AR LSBT EREBEL SGTR  2 2 B I E
ﬁﬁﬁwwk%“mmeé%m**% LIk a&ﬁﬁﬁﬁ&ﬁﬂ&
it AR o S SE R R OREARR & E SR M 7
i%iﬁﬁf@E%ﬁyﬁﬁﬁéfwﬁ’%ﬁﬁﬂﬁ@*g
R B A E PR o
Fo 2.5-1 G AL

11\

<y

S ] Bk s RISk ks | R AR R RIS kAL | R kst
7B ARLDT B4k AL \Y \
BEEL A v Y
EYE & \Y \Y/
BE AL E G kA \Y \Y
Rl & \% Vv
BN TE R \Y \ \Y
PAJR ,;.'j 3 vV \V;
/ﬁ lé /P A B Vv V

45



2.5.2 B A 1B EAHEN

GERED S AREREFEWRS | GRUHRRR TS HUEE
Ho Frctade 102 &£ 3 105 # Qg o & %%ﬂ&%J,yﬁﬁwnﬁﬁ%‘
BB ARAT RS ~ § AR PR R B R SR o B e
SR EBRED PR RTLIRBL IR LRS00 20D ity
Her2 Bime 7 i REMATREZ DR B R ERATHE AR P R ¥
% 106 # 37 T 2 r;}#@ﬁ;ijfgééﬁs—k LhHTERE ¢y FARLT A % B

FRT DB AU KA -
MIBPEZREPMF IR HE RN ERAT) Fw A SR 2
WHZAE L 55 FHP 2304 & B 2 B e RN 7 B AR e

W

2,
7

—_—

PAcp RET A2 A G R FERLRT S T RARP
1. 73 ARTF §Es k Sudp AT B4
R PR
GRS -l IR
Frish s By E e <
MK ARy - 354 £2 2
§@a A e £47 43 1,000 ~ T 4,000 &~ o
2. BRER i

[l
Iy A}

Jﬁ:
\+-
(i}
s
P

[

il

\_.
fa
*ﬁ
3.%
b
e
i
p ]

SRR T R D RS AR S L RS PR S
SRADEERFAIPHET L PR %7‘1- LA LB PRER R
(FCWS) frd if HHp&E 1 5% (LDWS)» # 2@ ega ¥ f Ak £ 98
FEW (AfL)49% 0 £220,000 2 5 F (2 a0 A MHE R REE
EAAME )

2.5.3 EYMERARREIERIER
T AR e B B Pk s (OBD-1) ~ g i R s g
FE A BERE R AEP R AR LR B
1l 728 agEne
(1) ®E
R A 1985 EAzRge 3.5 e R/FE D R

i
T
N
(™
“r
&
IR

46
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Logging Device) » & 473 2017 & {54 & chp $18 ﬁ*} EER gl
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ON THE ROAD TO ZERO CRASHES

G - T i

SAFETY SYSTEM FIELD EFFECTIVENESS
HIGH-INTENSITY DISCHARGE REAR VISION CAMERA
(HID) HEADLIGHTS
Backing
Night Time Animal/ v 21% Crashes
v 21% Pedestrian/
Bicyclist Crashes
REAR PARK ASSIST
INTELLIBEAM
Backing
Night Time Animal/ v 38% Crashes
v 35% Pedestrian/
Bicyclist Crashes
REAR CROSS TRAFFIC ALERT
W/REAR VISION CAMERA &
FORWARD AUTOMATIC BRAKING REAR PARK ASSIST
W/FORWARD COLLISION ALERT Backing
Rear-end v 52% Crashes
v 46% Striking Crashes
REVERSE AUTOMATIC BREAKING
W/REAR CROSS TRAFFIC ALERT,
REAR VISION CAMERA &
FORWARD COLLISION ALERT LANE KEEP ASSISTW/ LANE CHANGE ALERT W/ REAR PARK ASSIST
LANE DEPARTURE WARNING SIDE BLIND ZONE ALERT
v 21 Rear-end D — v 1 Backing
Striking Crashes ne Leparture ne Change 8 Crashes
% v 20% Crashes v 26"‘ Crashes L

7 kL sk Jk: Pete Lancia , Mauricio Lopez-Hodoyan (2021)
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\Warning only Waming plus autobrake City Safety

0%
not
~10% statistically
significant
-20%
-30%

-40%

@ All rear-end strikes
@ Rear-end strikes with injuries

-50%

7L %k Joe Young (2020 ~ 2016)
B 2.5-2 w2 pii Eon 2 AEBBHERF s
FRP TG E R D 2 En 2 pfE B AEB k Sieig 102 R 1T
# & JIHS - £ MR OB A AERP 20 R A2 WEFHEET - F FUR
%2022 & 9% 1 p e 547G enRTE ]2 - 2 AEB % o
% K The Highway Loss Data Institute (HLDI) # # 4§ £

HLDI 4412 jp% AP R K F EFAM =R o d > ¥R 4
Audi ~BMW ~ gL ~ 5[50 ~GM~ 5 piE ~ p A& ~ Volvo % 12ﬁmﬁﬁ«lzf“‘
PR (AT B ERDEERE CFRERIE EAFETH R R
ITHS 92 £4F 2 > 2020 & 12 % 34 7 - (>% £ add k5o & pig 2
FREMRaETRE -

HLDI #-tenp gide ke é 3 0% 2 g 7 (FCW) ~ p#s 500k kot
(AEB) ~ & if i 3t ¥ 5 (LDW) ~ 7 B B (BSW) ~ i 2 # 24 i % (Parking
sensors) ~ ¥4ig pif B B R F (Curve-adaptlve headlights) ~ ¢ > #E® % (Rear
camera) > * H A AT ~AHE - PHGTFE S BAGE L FHAA
TREFEEER I R FLA TR A AR B R D
TynE 3T AT AR K SHYE R R A DD IR S B B % 4o
2.5-3 #151 o
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Percent change in claim frequency associated with collision avoidance

technologies by coverage type
30% W collision
_ | mPDL
20% = Bl
MedPay
10% m PIP
0% ] [ I
-10% | II 1 1
-20% | I |
-30% | 1
-40%
FCW front  curve-adaptive  LDW BSW parking rear rear
AEB headlights SEnsors camera AEB
Bl 253 X EFARE RS ERRRIZIFEET
R 2.5-3¢ F rrxf LDW 2z ¢t > & S8 s anpp gy ks 5 8430

GRS S FA R AP RR RN e % 2H 2 fd» kA
G * ik f £ & e = HLDI 3R] BSW 22024 # 3 | %7 it 40% > LDW
T MAT 40% 0 4oB] 2.54 1 o

Percent of registered vehicles equipped with various collision
avoidance technologies in 2019 and estimated for 2024

0% = 2019

W 2024
W 2024 (recession)

60%

50% |

40% |

30% |

20% |

10% |

0%

rear parking BSW LDW FCW front curve-adaptive
camera SENsors AEB headlights

F#L k JR: HLDI Bulletin (2020)
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% & AmbuTrans

AmbuTrans 5 # EﬂmT LFCE D Fpo % ADAS ki k2 180" 1K 45%
SR A 0 Bt T ki 2 45 { EX 1% K5 91% (Mobileye, 2018) -
4v £ * P&B Transport

P&B Transport & *v £ + e f i@ v BFREE T 7 ADAS k Bz {8 TE M
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80% it ¥ 7 > » ¥ P&B G ik'aimr 25 g P FI7 AAA T
(Mobileye, 2018) °
% & Washington State Transit Insurance Pool (WSTIP)

WSTIP #-ZF4g 4 p chx @ 4 53 ADAS k522023 ADAS i 4ia B
AU HRFIG X E ADAS e @ X AF 3 Fka A% EpE 4 0
284 HE o EML KT ADAS jsodchERABERGT L FOEE AR
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too iEARY 4 P IBEE ADAS i BB 753 0 { 4 eh4 L (Mobileye,
2018) -
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%7 ADAS sz 18 TR R ) s B RApFA- P RS o

Mobileye 3 &4 ADAS s k12 2 MaaS (Mobility—as—a-SerVice) A rTken
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~ & (This Vehicle | 4. = > Hm4Ed E 3 + R4
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5. AT L
(Turnmg Left at Junction)
6. REBT L
(Turning Right at Junction)
7. WiBIRET
(Crossing Over (Passing Through) Intersection)

1. zghizd &
(Other Vehicle Stopped)
2. VAPEERKGE R TR
(Traveling with Lower Steady Speed)
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(Traveling While Decelerating)
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(In Crossover)
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i g
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