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: Walking is a crucial mode of transportation; however, the

pedestrian environment still lacks complete friendliness.
Pedestrians, being slower in their walking speed and often
lacking safety protection measures, belong to the more
vulnerable road users and are prone to sustain severe
injuries in traffic accidents.

The understanding of pedestrian behavior remains limited.
Hence, this study aims to analyze accident data from 2019
to 2021 to investigate the liability of pedestrians based
on gender. Additionally, video observation is employed to
gain insights into pedestrian walking behavior on road
sections, facilitating detailed behavior analysis and
statistical examination. Furthermore, a virtual reality
simulation environment is constructed to conduct
experiments.

The analysis of pedestrian accident data on road sections
reveals that although male pedestrians have a higher
proportion as the first party involved in accidents and
female pedestrians have a higher proportion as the second
party involved, these gender differences are not
statistically significant. However, male pedestrians are
more prone to severe injuries and fatalities in accidents,
indicating a higher liability rate compared to females.
Concerning the differences in detour behavior when
encountering obstacles, various pedestrian detour behaviors
were analyzed, and although there were differences in
observation frequency, none of them exhibited significant
variations based on the chi-square test.

This study significantly contributes to an enhanced
understanding of pedestrian behavior and liability in
traffic accidents. The findings underscore the necessity



for implementing additional measures to improve pedestrian
safety and create a more pedestrian-friendly environment.

# 2 B 43 ¢ Pedestrian, Traffic safety, Marked sidewalk, Detour
behavior, Gender



B oot |
O v
B oo \%

................................................................................................................... VI
B B D e 1
I o 3 1
LT B NS 4
T I Y 4
LR S 5

%=

2.0 RGP T A T EZ B e 7
22 AT EEME 9
221 A F A AT o 9
222 7 A Z B EEEE S ) s 10
23 VR B HFEF BB e 11
2301 BEFBE T HRE B K T 11
232 VR BT 2TME ottt 14
B T A R AT e 16
31 AR A XEEFE B s 16
32 AT FAEEE S F T AU B s 17
33 BAET A GFE A E I e 20



33 ] 20

332 B oo et 21
333 HFF FHRM ) 22
334 FAFEEEAZE AR e, 23
335 R FIE T L] oot 24
34 FAREFEGZ TR s 25
3.5 HHEE E A BT e 27
3.6 MARHREZEAITE AT RZMEEEIR 27
3.6.1 ABER K E e 27
362 FAEEZIEBEA R e, 29
B2 R REB BB T A e 31
41 BEEGIFERTEEFT AT e, 31
411 F GUE BEAE SR B B et 31
412 BEFAFTEZEE T NE R e, 32
42 AR BLAFM B EEBE R BT e, 32
43 ACHEFEELZE (e 34
B.3.1 BB et 34
432 1 A FTHE I s 34
B33 7 0 soereereesieteeeee ettt 34
B34 BRFED BT oot 35
435 BEFRRBRD T 5 oottt 35
B4 F B HE T e 36
441 F R H A FE L Bl 36



442 FAMNFRBEFCLTHTR T A FERF o, 37

443 F P HEHEFAEFREF S P 2ZETTLELR e, 39

444 2PN EAEFIIE DT L FH T, 40

445 2 BB FTAYERRE 2T 2 (TA T 5 o 40

A5 [ B ettt 41
FIR BEIBEEEREIZER s, 43
51 ZEHETF BRI B et 43
5.2 AR 3 et 45

53 HEAIZE B 2 et 47
54 FERATIEET FIER (oot 49

B A R T B BT e 52
6.1  FARAA FEREEERR I s 52
6.1.1 HMRAA FEIRFEREELE 52

612 T A F IR EEE e, 53

6.2 RHEFRXTET BRI (s 55
621 THEF 2T EDE BN s 55
622 BH*FT A ERIET EE B e, 56

B R OBEBBER e 59
28 T ST 59
T2 EEZR oottt 60



B 1-1
® 2-1
B 2-2
H 2-3
H 2-4
® 2-5
® 2-6
B 2-7
i) 3-1
B 3-2
H 3-3
H 3-4
] 3-5
] 3-6
B 4-1
B 4-2
B 4-3
@l 5-1
i 5-2
& 5-3
B 5-4
@l 5-5
@l 5-6
® 5-7
®l 5-8
® 5-9

TG T AR B ceeeei ettt 6
Wang % A (2020)F7 § 22 F BRI F oo 7
Chen & A (2019)F7 F 22 F B3 B oo 8
Jia 8 A Q017)ZFTF FEREE 2 A T oo 9
Wang % 4 (2022)2 & 45 B HARIR B o, 12
Velasco & 4 (2019)F 7 22 B B E B oo 13
Wu 2 4 (2009 7 22 B4R B E B o 13
Liu 5 2 (2022)F7 7 2 BRI B oo 13
2R TA T &I T AN E L E B e 17
I R T Y Y 18
LEET H 2 F E A B Bl 18
A I I B T Y 19
FPRHEBFANLE D FREE P, 21
Al ¥ A30 21 F W E 8 A FB o, 25
R TR ¢ 0101C) DOl 2 X 33
TOA BT B P2 R IR s 33
FAMEFRBAEY > 2 EEIT2 7 LB, 36
F2RPBE I E 2T BREE 43
BEFBEAMERT T XA EFUEEIE e, 44
Unity HoZ B2 /1 31 o 45
AP ERBETBEAFMER LI —F WA T 45
LEERBRETBRAAMERE S — AR FE 46
AFERRET B INA RS E B s 46
VR A 5 R oo sesssessesneesssesesse s 47
RAFERLP REFRTRZIHT H O s 48
Apéﬂm:}%JLPIFJ%fT#F% BT B0 e 48

VA



& 5-10
& 5-11
& 5-12
i 6-1
i 6-2

%%ﬁﬁﬁ%ﬁaﬁ@»&ﬁﬁiﬁﬁga ............................... 49

SRR R AR I v 49
LHENRFRARE? BF T s 50

FEEZED 2 F G 57
o S O e PO 58



%
*
*

1-1
1-2
3-1
3-2
3-3
3-4
3-5
3-6
3-7
3-8
3-9
3-10
3-11
3-12
3-13
3-14
3-15
3-16
3-17
4-1
4-2
4-3
4-4

4-6
4.7

# P&

DR 105~111 # (7 4 FFELTE e 2
PR FRYFERRAELEE: 3
ERAD FABAE AT EBEEFAITE * 16
FALGRU T RS D PR A2 T 2 A BB TR F i, 19
FAGRUET RS- S F 2 F T A A HBTEF i, 20
%ﬁﬁAiﬁﬁWﬁ? ................................................................... 20
DRGEHT EF N IR B RS R s 21
AEEAFTEFFAEELLT 21

AP FH FERAEZ T AT R 22

ﬁﬁﬁkiﬁiﬁﬂ&y@ﬁ% ................................................... 23
AR AT FAEF FRF I 24
AFETA TR HREFEAET TR 24
Al 2 A30 74 2 T u ERERE 26
RHFARFFALFIBHEFRUEF 26
LUHELET T APUL G T T s 26
FAFRFEHE T E A e 27
AREFRE L E F F A T A Bl o, 29
PR BT T A T B B oot 30
AAF B D B2 PFE I s 34

A G TR A M2 BRI 34
FAFTA P EIER DA F 22 B 34

O R L 3 35

FAMEFERBY (75 22 BHEII 36



%
%
%

4-8

4-9

4-10
4-11
4-12
4-13
4-14
4-15
4-16

. 4-17

MU G A EFRBEF ST L2233 A F s 37
MwE T A EFREP ST E2F 2R T, 38
FAFPEFAEFREBEF 75233 214 i, 38
FAFPEFAEFREL T E2F 2R T4 39
Pol 2 TR 75 2 28 A 35 & oo 39

PR EEFRES 752 F 2 T 39
BulgF A iRt vEE A 52 1 A A 40
BogiE A rFRmP v ERA g2 F PR T, 40
MR AR B 7 3 (T A 22 2 AT E oo, 40

MR EFARE 2 5 3 T4 2 F 3 T, 41

- VI -



B2

B2 R RPHAFRBEIERZ AL FAFFI R AR A
TR LR RSBH DY R E L LA F R 5 L IR
FoA P RELHNFAFLLRBEN R U AT S TR
BE N fREF AR aqgﬁrg—zu,u;g,ﬁ—-ﬁggﬁ/\f;»ﬁiﬁ’pﬁi
PR r g T2 RRTBEEERS UJIEFFAF R SrTRE? FARUEE
éi%?ii&??#ﬂ%:ém’&aﬁw('r*)fﬂiir«:t‘ F-oFEANGINIMERE S -F T
uw. |2 R 0 A PR R TR AANE &Y £ H I 2 LR
523y g—il’b,”']rsf'L‘F’L"”"'&/”A"Eﬂ&hﬁ*’”?"t’%f"f‘fﬁxé_ﬂ BE T A
+fr 73 A .-a%f’f FE XN ERIE AR RENF RIS EY
FAR AFLLRFRL O ERREL TSRS PFLET T L RES T A
BAFRBFAZFLLG LR TS E TSR FARER NS -

B4t @ A R F > ERAAGFE S FAEFEL S Y

- VII -



ABSTRACT

Walking is a crucial mode of transportation; however, the pedestrian environment still
lacks complete friendliness. Pedestrians, being slower in their walking speed and often
lacking safety protection measures, belong to the more vulnerable road users and are prone
to sustain severe injuries in traffic accidents.

The understanding of pedestrian behavior remains limited. Hence, this study aims to
analyze accident data from 2019 to 2021 to investigate the liability of pedestrians based on
gender. Additionally, video observation is employed to gain insights into pedestrian walking
behavior on road sections, facilitating detailed behavior analysis and statistical examination.
Furthermore, a virtual reality simulation environment is constructed to conduct experiments.

The analysis of pedestrian accident data on road sections reveals that although male
pedestrians have a higher proportion as the first party involved in accidents and female
pedestrians have a higher proportion as the second party involved, these gender differences
are not statistically significant. However, male pedestrians are more prone to severe injuries
and fatalities in accidents, indicating a higher liability rate compared to females. Concerning
the differences in detour behavior when encountering obstacles, various pedestrian detour
behaviors were analyzed, and although there were differences in observation frequency,
none of them exhibited significant variations based on the chi-square test.

This study significantly contributes to an enhanced understanding of pedestrian
behavior and liability in traffic accidents. The findings underscore the necessity for
implementing additional measures to improve pedestrian safety and create a more
pedestrian-friendly environment.

KEYWORDS: Pedestrian, traffic safety, marked sidewalk, detour behavior, gender
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