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Real-time Route Selection in Urban Road Network Based on Road Risk Assessment
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Abstract: In order to alleviate urban traffic congestion and avoid the traffic accident, the route selection in urban road networks has been
a hot research topic. With the development of edge computing and vehicle intelligent terminal technology, driving vehicles in urban road
network are transiting from self-organizing network to Internet of vehicles (IoV) paradigm, which makes the route selection of vehicles
change the computation based on static historic traffic data to real-time traffic information. In the current research on the route selection in
urban road networks, many scholars focus on how to improve the efficiency of travel, reduce travel time, etc. Nevertheless, these studies
do not consider the possible risk on the selected route. Based on the above issues, this study constructs a real-time road risk assessment

model based on edge computing (R’A-EC) for the first time. Besides, it proposes a real-time route selection method based on risk
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assessment (R’S-RA). The R’A-EC model makes full use of the characteristics of low latency and high reliability of the edge computing
technology to assess the risk on the urban road in real time, and uses the minimum risk Bayes decision making to validate whether there
is a risk. Finally, based on the real-time risk assessment model, the route selection of urban road network is optimized to realize the real-
time dynamic and low-risk route selection method. Compared with the traditional shortest path method Dijkstra and the shortest time
method based on VANET, the dynamic path planning algorithm based on MEC and the bidirectional A* shortest path optimization
algorithm, the proposed R’S-RA method can better choose the optimal route that takes road risk and travel time into account, so as to
reduce the occurrence of traffic congestion and traffic accidents.

Key words: urban traffic; route selection; risk assessment; edge computing
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WRES. ARG vE T AN 1E W Dl LA R A0 B 3 AL S I i A= T8 0 A i O, 5 B vt i a4 F e —
Fer kAT, 45 KW 3 Fros. v LAE H, FEITTAC I b, B F N R4 T A A B S ILIEZS /A, Rtk eT L
SR 71 RIS DLt 37 0 55 A 4 3 38 11 XSGR A

I — B B ZE I £ K 23 4 1E 5 28 wy R RS 2wy, PSR T 2 MR @ (1= 1,2) A%, Hoa,
SO AIE TR N IEH K, ap B X FIE G A B2, IR R A (az, wy) R A ELSRRZS R w, I RHUF) P 5K
a. (z=1,2) I RER 2. Wik 4 Pros.

4512 - B Fa mANAR DUk
- IEH

40 | . - A0 T
35
30
25 |

R

w1 w2

Y3

a Alar,wi) Alar,wa)

a Alaz, wy) Alaz, w2)

RECH ()

0 10 20 30 40 50 60 70 80 90
AT (kb
B3 3 FAIEIRAS T AN R 42300 B ) 4 s H

T 8 DS /I DRSS DL i R SRS ) o520 SR
(1) X TSGR MR, AR S 3 0] i 0 1 220 5 S A 8 H BT o T B RSB IR B AT 1Al ok, 20

© PEBEERKCEIFR  htps/www. jos. org. cn



906 HAFFIR 2023 FF 34 5 F 2 B

pwy) 5 p(wy) . K5 X i T 4= s K F AR 45 R 56 Ji BE A S 45 0 i i 00 A 20 S PR R R 38 1, 43 301 ok p(K [wy )
5 p(Kiwy). Ho pwy) 5 p(w,) W8T

Zn:|vm—\‘z|+B+iS,+H
=1

m=1

pw)=1- - N
“ 3
Dlvn=vl+B+ Y S +H
o= " . ©)
(2) 3R LI 30740 2K BV S B 6005 M-
pwi|K) = P(Kwi)p(wr) "

P(K|wi)pwi) + p(Kwy)p(ws)
P(K w2 )p(w>)

PO ) = Ko pm) + p(K w2 )p(ma) an
(3) T YIEA a. (P41 R
R(a;|K) = A(ay,w)P(w; |K )+ A(ay, wa)P(w, |K ) (12)
R(a; 1K) = Aaz, wi)P(wy |K )+ A(az, w2)P(w |K ) (13)
(4) PEE AN G A ARG 1K /N FEAl H P s
Ria. [K) = mink{a. [K) (1)

i AP BR, A3 az 52 d5 I (T B e /N UG e SR AR d /N KU DR SR R, 224 ) R A X B A7 XU i
BRI, 150 T i T Ak 0 UR 25 h A 550 vy IRBS: A A A3 e, 6 ZBURMBORH I R, 91 T i 7 1 3 10 22 g w) LU B
PRI IEFATBIORS, AN 4500 0% IR KT A2 81 I Vs

3 R’S-RA 5%

P T T 4 ) 2 S0 100 A I 57 2030 E AN T R A AR A 1D, Ry T B 8 S I b S 3 0 RO AT P Ak I LA LG X i A2 20k
AT, SR FH 7 — 6 BRI J L0 B A0 A0 308 97 2500 ) T8 30 A7 S A R PP Ay, 4% R 0 IR {1 ) 38 i A T 3
AT, T AU A XA T B ZE 40 AT S G XU B R0 8. 58 3.1 WA 77 3T B KRS 1 B AR A R VT 5T
W, 9 32 TN T RPS-RA A2 857 115 .

31 ETEERNKRAEENETE

B EADLEIRSS SIS EE T M b, 10 4 Jrs. S4B RARIE R 0P ST S, 548t
I —AN BRI AL 2 55 2%, S4B B B BE 8 d 320K, 380 S AT TG B A 3R B . 7 S B A AR N ) R 5 v 2
J&i, A AT BRI B 02 () T — N BTRE S B, WK 11 1-2 R 1 2-3 22 ) it B 4 3 R
S IBEE N 0.8 Al 1.2 KI5 5% 438 M (0 TBAT 8 7. A8 Bk j 810 0 2 45 A7 7640 S B A5 45 2 i vl LG 3ot 1y A2
WL, A an R

= { +oo, ATIMIME; 15)
’ 0, J& B iE 1.

LAFg ST XA 1. Gl S TR, I G RS K2 X Stk B o, B AN ST D I B R TE A
. d; j R i R 1 j 2 IR B, BI— 4B BB, o A 18 BEZE I P IR . w o2 SO — /NI i 3
AR, HAl 5T

_ d,-,j+r,-’j

wi,j = (16)

Vij
TEIX B, 238 % R FEREAS TR DU e 120 1 B 75 10 X B TR R s SCH, {EAE S i R e 38 L, TGI8 At e e M A2
F I IR, 6T A5 B 2 AT WA B LR AR — 52 S S HRAR K T I B v, S5 A5 2 7 T s AURS: SEIETEA

© PEBEBPHIFST  hip:/www, jos. org. cn



P 4 kT i UK PR A 60 3 T 4 1 52 B 35 2 i 4 907

BEE Pl XUBS: [0 B AL PR 5 V5, e ARG R AT 1 e B AR ek 40 B KUK BT BB 7, 49 BT IR B W
Herp PR Wiy 235000 S0 00F

an

18)

ik
I éf@@
=

o | o
5 ARZE \ e;ﬁ?;;ﬂ# ‘}
T O . 9 @@ﬂi& © @ @

BEEHRTE
-—
lLQ

Ox -@ ®
S B B

A3 (17) AR (18) 1, T AT 4> XU P2 5 01, 61 DU A S {68 Y £ 4400 s by i s 2
AR B £ 6L, LI ) 0 i XS A B P AT i — 2 A RO O DU, A1 A B A B AP P i R, T B XL
AT A B ASACILRR, 4 SR AT N I A 2 Al I, 2T T XU 2% AR, RN BT
T DG 2 18 . B RS ARE 5 R AN T T T R T PO R . 3 e b A A 2 I, S 1) AU 2K AN 2 A
D AR BN A A B PR CR A s 24 T B A A/ I, 0 T3 — ) 6t 1 0 B R A 2 A
N S R T S N R R A AR AR, DRI, A SRR B0 AN I 8 R34, BAE 7 23t B AN e XU 1 B
PR A B e (0 KSR DL, BT 80 103 (KA TR/ 45 15 R AR TE I AT 8 ) DL SO i 2 /P R B9 a7 0
BRI, Dy 7 SEEL AT AR 2 4 5 R IR AN T T AE AN B2 XSS (B0 T8 S Iy B oK, B2 2 5 (18) HEAT
THEE, W2 SO AR 1 S AT IR 18] (Rl o N7 30 B DU £ ot B i, Sl 5 JARB R v 5107 sCHEAT BUAL, 1%
O3 A3 B P BCTAE A O AR R (K AR B vl . A8 H AR W A0 26 BRI (MEC) Bl AR i B AL S E
B T A A AR BEAT AR A S R, A5 H (] I ST 22 4 B ARG R BRARIE R 05 5. [FIINE, Dy 17 PPA IR P

© PEFEERK IR s/ www. jos. org. cn



908 HAFFIR 2023 FF 34 5 F 2 B

AR I AT SN, B A (19) MFTIEEEAE 1~y 0973 RS EAT VA, A5 0 PP A5 2L [ A 4.
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TR SR RRCAS, BIRE T 2 BlkAs— ANEr B AR, O TIERIXAS H AR, Wb BESHL T, IF HBCE H U8 b At
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End
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End
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