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Abstract

Conventionally, traffic assignment is conducted based on the travel distance or
travel time. Besides travel distance and travel time, road safety is also an important
factor which affects road users when they drive in the road. According to the
questionnaire survey results, about 61% road users who were given a visit will take
the safety into the consideration of route choice. Through safety route information, it
can guide road users in safety roads, and raise the safety effects of the network. For
the reason, safety road choice is a worthy study.

This paper presents a new idea to find the shortest path based on the minimum
road accident risk. “Road accident risk” means that the probability and the severity of
the accidents which road users might encounter when they drive in roads. An accident
risk estimation model was developed and applied to assess the accident risk of urban
road network. In the past, the, shortest path only considers the section of road. To
clarify the situation of underestimating the accident risk, this paper considers the risk
both of intersection and the section of road. Then, using shortest path searching
method the minimal risk path would be found.

A comparative analysis to compare the shortest distance path and minimum
accident risk path has resulted in the significant difference of the path choice, using
the data of Taipei City. Furthermore, the results of the other questionnaire survey
about transferred behaviour shows that few people will transfer to the minimum
accident risk path when they get the information both of the shortest path and the
minimum accident risk path.

Therefore, to search for the minimum accident risk route will be meaningful for
involving in the traffic assignment or in the route navigation system in the future.

Keywords: accident risk ~ the shortest path ~ route choice~ the minimum accident

risk route
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WA FLFINAERDERBEFFIREE » LA E TR FL R
TH > XA %] 1 4845 ¢ (Institute of Transportation Engineering ,ITE) !
L IAREP PR BERSFFEDEE Héi:zﬁd{fugﬁ%%;&_ s Hg kg
itk 5 £ 2 2 2 dc(annual vehicle-miles of travel)s 27 7 %+ B R £ 473 &
TR ERIFREE ko

%Y 3 R:E %] 1 #%+% ¢ (Institute of Transportation Engineering ,ITE) &

ek

PFEAZ ORI AFTZREEFE I AP E A5 4eT
Exposure = AADT x365X L
He Exposure @ ¥ B g k&
AADT : & L 32p 2 il & (Annual Average Daily Traffic)
L:BEz2 ER

HoeTiop QA BF- E365T L F I RELR FIREZRLE

L

s AL Ay
d »— i

ek

BELTLREBRIAL LU EFTRS s PRI E &

{

EAREEFEF ZHROE ) FE L ETEp o B2 2
Ao [35] :
. FRBXIFIUH30)FILEE 2R FELUEE
DHV =30HV = AADT XK
He DHV %3] i # (Design Hourly Volume )
30HV @ %305 % - pF2 i £ (30" Highest Hours )
AADT : & T 32p 2 il & (Annual Average Daily Traffic)
K : Kt # (K Factor)
2. d AbgRE b T = Lk F A IR 0 30HV~200HVRE £ 8 7 < gkt o)

THRT TR

DHV = PHV.
PHF

He PHV : &% | g% id £ (Peak Hour Volume )
PHF . =% | p¥ t2 # ( Peak Hour Factor )
3. wmRpBINA ETHIRREERFEVMNTARGE

PHV

AADT =——
PHF XK
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51 R E8 SR E 2

BORRM T AT B4 £ R I RERRGRIE S 255
Ao B RAsat 22 F A0 R > AR N A SR FRRMARTL ) LR
G R BTG TR RS PR RUR LR PR AL TR DA CER A
ewﬁ%%@%%¢&$%$?@*’@@&ﬁ@%wﬁﬁﬁwﬁgi—ﬁiﬁ
S R I T T
BCRE S R AL R A B A A 2
1. - %- (oneto-one) ' d — #HTABT - 378
2. - %% (oneto-all) :d — 4287 B eprH o gL
3. 3% % (allto-all) Bt izi gL

IR

A BB A g d i m o 2w fAEE T [8] ¢ #F Ak FE T A B $e(static ans
deterministic) ~ #¥ jix FF ¥ 4p i F* $&(static time-dependent) ~ “E #% & % (stochastic
network) ~ % # i ST % B 4 PF R 49 & ¥ 38 (dynamic and stochastic time-dependent) >
brik P RS AT R N BREVRAEE L AT R 0@ LT Y B
BERpER LA PR A Ra G A8 T EFTHS AP { Brmas
H BB T o

MR ABFNZ AL 2RA B - - BERANEE ) A AF £% >
BARPR G EBR G- L R EHFLARTARREE - B BERIIR
2B ERFARE RS P ARERMIE 22§ i4RE] (Dynamic
Progroming ) R @ 5 A#HFE A Ko @ - - BEEMA[EZ KT L5 Dijkstra
ek 3k 7% (Label Setting Algorithm ) % Ford &3z i3 it ;# (Label Correcting
Algorithm ) » r2 7= -4t = 2 17 4 3[26] »

- ~ {2z %% (Label Setting Algorithm )
$t 72 X A % Dijkstra’s Algorithm » Dijkstrasrzt & = 2 2 % & 8L— i3 47 pF
shfkie o R BiRie N A d AT P ELORAS A > F - BIRE R £ R
T R ARE 0 E - B S MR R D R g S A R
e iR g ERFEREROEE A L AT E B A PR A4

"
LI H 2 REEAS A o

‘D‘
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R d o Ao
Bk - BRpABL LS BT Bv &85 X0 & LX) s Xichfkie @
AERES A Cij)E T .
Step 1 : 3K TABS 3 R A HRieP (P=S)  %hiz B30 (L(S=0) > Bt 2
TELL WP Re > sl S m LA L(Xi)=00 o
Step 2: 34 K A 8L T T 5k R ik 7 & A C(P.XG) & L(Xi) >L(P)+C(P.Xi) »
L A7 P56 BLXi2 B R3s © L(Xi)= L(P)+C(P.Xi) -
Step 3 : 5 J1#73 BRIz 2 L(Xi)=min {L(Xi)}
Step 4 @ FLXi)=min {L(Xi)} »Xi"5i XA ikis » ¥ P=Xi' -
Step 5 @ 4o % P=TH| izt > T B w 3| 7‘5.% M B PN B 5 A
ke o
- ~ &3z ;2 (Label Correcting Algorithm )
Ford #ni&3ei2 i ;# (Label Correcting Algorithm ) ¥ DijkstrasiE sk T
i%# (Label Setting Algorithm) 4p 17 > 1 & 7 fr a3t H 975 & 8Lz ey 5 4
PRifdRie o iR i e R 10 A MR R e gk S R A M ARge o HUE B o A
H eI TR Rk BRI R L2 R EREL S
BiF R AL fF )P Bl &gk 2h BT 2 T RS BEnS A 0 FL())
>LM+CA) > R ATjBERRE 5 LOFCA)) » X HRgghT ~ ix 7] ¢ > & R izt

HBRED=FANETRE

W AR EREFEZELERF > N AREINPEF 2 A ETE > &
BEIR TG Y giEd o RRREY & FIRFERE? B DA o B

PRR TS BCERAER R R EREEL T R R B P R TIR T
BEPEATA A PFR A > FABRC BN EYY k2w F L giEd o BE
Hmg AR o HREP (R93) #FMiEL BB LG TR I T uF S
Ao RFEEN -2 RBC UGN AL BERISFEEE 0 B LCARERL SR
i i A EASEE DT @Y i pETA A R R T S A
ST TR F A ATIRSLE R TS et o H ¥ KR BT raE
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S TE
BRGV,E):V 8493 82 B & ~E N &975 &2 E &
StA=gE

Clth,i,j): RSk T iE A APARE Bhi~j 2 Bofiok (AR & A
L(tm, CurrentNode) : % #% 2- »= {7 pF fFf & AR5 {E

PreNode(i) = Bki 2.} %54 2k

CurrentNode - f32® 2_ & 8L

Temp(tk, i) © %5 2. & 2hi 50 0E

SEL: BEP 8.2 8 &

d(tk , CurrentNode , i) : & 2-CurrentNode §: v 4 i = &

dL(tk , CurrentNode , i) : CurrentNode 7% #% %< {7 P [ & A R5L{E 4v

CurrentNode 3|i B v i = &~

Step 0 @ 3K T #75 BE2 4~ 4nE ¢ ACBES 2 5L EL(tm, S) =0 tm=0> A22S 2}
7 & 8LPreNode(S) = S . 4 ¢ "Lr}a BLi (1£S) 2.5 L(tm i) =00 B 2.
+ 59 8LPreNode(i) 5 B~ & BRSmEL+] o

Step1: #S % ~SEL ¢ -

Step2: ¥ 4SEL ¥ % L2528 &
&_ IStep 8 ;

F|Step 3 -

Step 3 : & 4xFIFO e LRAIKSEL ® iE - Bhi > K CurrentNode =i > #SEL® # “fi 0

Step 4 © 3+ & CurrentNode 2_¥:.v 7% = & d(tk, CurrentNode, i) > * Ptk =L(tm ,
CurrentNode) > CurrentNode 3'i 2z 424515 ® dL(tk ,CurrentNode , i) =
L(tm , CurrentNode) + d(tk , CurrentNode , i) °

Step 5 : B~17 #75 2 CurrentNode #p:@ 2. F P58k 2 BB = & C(tk ,CurrentNode ,

» 3228 Temp(tk, i) = dL(tk, CurrentNode , i) + C(tk ,CurrentNode , i) °

i

Step6 : ¥& A L(tm, i) H_F * > Temp(tk, i) -
i ¥|Step 7 ;

% > wF|Step2 o
{

Step 7 L A7 2. 3L E L(tm, i) = Temp(tk,i) > & tm =1tk > Bi 2.} P54 8%
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CurrentNode > PreNode(i) = CurrentNode > #-%i % »SEL? > F|Step2 °
Step 8 @ #-#73 BiRie > Bk o

HxE Az Bl 4B 5.2 -

Start

L) =0

PreNode(S) = S

L(j) =0 j #S

PreNode(j) = MAXNodelD + 1
Put S into SEL

YES

Y > SEL= ¢ ?

iNo

Select i from SEL
CurrentNode = i
Remove i from SEL

A

dL(CurrentNode , i) = L(CurrentNode) + d(CurrentNode , i)

Y

Temp(i) = dL(CurrentNode , i) + C(CurrentNode , i)

L) > Temp(i) ?

YES

L(i) = Temp(i)

PreNode(i) =CurrentNode 3
Put i into SEL Label all nodes
End <

B5.2 ~ B v 4 T BCEE TR B 2 AN T AR B
TR kR [14]
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F 2 hE PRAGERW 2P ﬁf‘u;i"v:“%zr'ff‘ AR - RX 2RA
BREXERRNEEZFD S 2H R ERAEER 0 P IR B TS %
* % >FF o

%
J AR AR % 2B B L RE

d 3 AEFREFEF ARHIF LRI IS EREFEZ > T B
BB AR T R R AL TAL 0 2T S EEINA R E T E P T3 *
PR REET FRERSG W ARERCHE D O RES AN RO A AE
2 %I HHR AR S REP (R 93) % 14 Label Correcting Algorithm % i
A RELT AT BCEELSIF S 2o A7 3 A $1 Label Correcting Algorithm 3
A NSRSy BT

SRR
BoieAgl S % EL To H i ey N
Clij)s BN 2 &8N 2 Bh% 2R % E
I(Ni) % & BENiZ_ Bev % 2 b " B
L(Ni) 5 & BENi2 3 fhse (6

Stepl : K2 - 5] Q> FA2BSE QP » PR LS)=0> 2T & Zifie
& L(Ni) &

Bl X o

i
E&\

Step2 : f& %7 Q@ B - BLNj» 32 B Ni X T pEerF SN 2 BEE 2R
" B C(ij)> T4t & BENj 2 BT % 2R 'R E I(N)) - L(Nj)= L(Ni)+C(i,j)+

I(Nj) «

Step 3 : % L(Nj) > L(N)+C(ij)+ I(Nj)) > R L 77 L(Nj)= L(N)+C(ij)+ I(Nj) > T
#-NjE ~1=5]Q¥ o
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Stepd : & T7QEAE L 77
2 EE L

ToowIh A
B E AR B] 5.3 ¢

( M)

A

HEAIESHAATFIQF » 3t

BE T BN Z AR A%
E- SN

l

Y ITFIQREFAHE?

[

#AT 7)Q P B —ZENI >
I AF B ARAT Z] PR

s

A Y

st HBENIE T 058 BN s
Z A > C(ij)+ I(Nj) WHER

o

L(Nj)>L(N)+C(i,j)+ I(Nj)?

RHML(N)=L(N)+C(ij)+ I(Nj)
I NENAT71Q

s

A

F53 > 4 BB T 2 B ER G2 BOEELE 2 AL
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sets

TG - R RGP AR BB AR 540 AT A u G
Aegl i8> B~-C D-E~F~G H- T A& ppt 288 i3 1~12 2B &

s B2 BT 2 BT HAcA 512 £ 52

%@
1 2
»
3 5
6 7
®
8 10
Y
B15.4 ~ TBK B 3 1
251~ A RRELGE
BB 1 2 3 4 5 6 7 8 9 10 11 12

i | 5 | 4 [ s [e ]3| s 9 1| 2] 3| 4
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