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Interrupt Probability Model Based Critical Route Identification
of Urban Road Network

YAO Jiao, WANG Pincheng, WEI Yu, LI Yuhang, BAO Yujie, WANG Yin
(School of Management, University of Shanghai for Science and Technology, Shanghai 200093, China)

[ Abstract] Route selection of commuting traffic is significantly influence on reduction of its travel time on the way, and realization
of smooth traffic project. In order to optimize the route control in the road network, the critical route should be identified firstly.
Bayesian network based interruption probability of each road section in urban road network were analyzed, and furthermore, the
model of interrupt probability was proposed with road network efficiency, and the initial critical degree of each road section was
determined. Base on the work above, the occurrence frequency of every road section in minimal route sets of road network was
analyzed, which was used as the modification base of critical degree of each road section. Based on critical degree of road section,
the route criticality was calculated, and the identification work of critical route was finished. Finally, road network in Huangpu
District, Shanghai was selected as case study to verify the model. The results show that the critical degree of route obtained is 0.12,
54% higher than the average value. Compared with the single—index system, such as traffic flow and saturation, the distribution of
the results is more concentrated, and the correlation and random influence between road sections are considered, which improves the
reliability of identification, and can be used in the following signal control of route coordination.
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Fig. 1 Research ideas of link interruption probability model based

on Bayesian network
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road network efficiency
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Fig. 3  Critical path identification of road network based on
criticality
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Tab. 1 Study the parameters of each section in the road network

B BB /m BB H/peu  WATHE TSI/ peu B = HBIKE/m BB L/ peu EATHE 71/ peu
R1 118 303 694 R9 91 1930 2 688
R2 91 936 1548 R10 175 202 536
R3 89 230 523 RI1 268 207 1011
R4 76 179 389 R12 150 1022 2 406
R5 133 72 429 R13 134 1483 2017
R6 86 317 541 R14 115 3493 5289
R7 71 1123 1 707 RI15 143 695 1 008
R8 158 1 426 3227 R16 123 216 605
F2 BRI PETRIR KR E
Tab. 2 The probability, impact and criticality of road interruption
BT PIBTERME PR WIRBRBOCHEIE (1070)  HBURS hWTEARE PR RE RIhR BB (1070)
R1 0.159 0.521 82.84 R9 0.054 0.061 3.29
R2 0.132 0.521 68.77 R10 0.238 0.530 126.14
R3 0.063 0.287 18.08 R11 0.344 0.266 91.5
R4 0.040 0.139 5.56 R12 0.071 0.326 23.15
RS 0.079 0.152 12.01 R13 0.185 0.582 107.67
R6 0.106 0.343 36.36 R14 0.060 0.157 9.42
R7 0.043 0.231 9.93 RI15 0.070 0.157 10.99
R8 0.094 0.191 17.95 R16 0.060 0.303 18.18
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Fig. 4 Road network map of study case area
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Fig. 5 Study the topological structure of road network



74 /ORI B NS5 NMOA 10 &

1445 OD X | iy A e /DB A 92 SR s
T

0,D,: (R16, R15), (R16, R14, R12, R13),
(R1,R2,R7,R12,R13), (R1,R2,R3,R5,R6,R10,
R11,R13),(R1,R2,R3,R4,R8,R10,R11,R13)

0,D,:(R1,R2,R3,R5,R6,R10), (R1,R2,R3,
R4,R8,R10),(R1,R2,R7,R9,R8,R10)

0,D,:(R6,R10,R11,R13)

0,D,:(R6,R10)

HRAE A e/ MR AR TR 2, S DL R 25 1]
B/ MR FEE A RoR— SRR ANE 6 FTR,

RI R2 R3 R4 R5 R6 R7 R8 R9 RIO RIl RI2 RI3 R4 RI5 RI6

Al A2 A3 A4 A5 A6 A7 A8 A9 AlO

0.D, 0D, 0:D, 0.D,

R

6 TS X 33 DU HiT I 4% 25 M A BU [

Fig. 6 Study the structure model of regional Bayesian network
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Tab. 3 Section criticality correction

BB VRS BOCHEE (10 BIE MBS (107)

BB AR BOCHE (107 IER B (107)

R1 82.84 109.52
R2 68.77 97.51

R3 18.08 21.60
R4 5.56 5.93

R5 12.01 12.37
R6 36.36 43.47
R7 9.93 10.82
R8 17.95 20.29

R9 3.29 3.29
R10 126.14 155.03
R11 91.5 100.08
R12 23.15 25.48
R13 107.67 163.79
R14 9.42 9.42
R15 10.99 10.99
R16 18.18 19.78

H1 28 3 AT UL & 1E A 5 BE OG5 B o vy 1) = 2R I
BUKUCA :R10 R13 R11 A& 1F J i B G 88 FE e v 1Y
SARBEBUKUCH :R13 R10 \R1 ., HR 4G4 % Be i) G i
FEME IEAE DR AT 2 A B 1T, 5 AR AL-
A10 AR AR WK 4,

TR ST A 1% 09 PN 1) % A2 S 3549 S e B 24
0.074 , R A9 S SCHERR AR, B2 (R6—R10—
R11—-RI13) ; HCH N 0.12, 5 T FEH41{E 54.9%,
Horb % B R10 F R11 34924 % I o i) di 2 % B, L%

R4 BNPEREXEEITEHER
Tab. 4 Route criticality

BB AR IR E B BEAR I E

Al 0.015 39 A6 0.073 25
A2 0.054 62 A7 0.068 31
A3 0.081 42 A8 0.066 08
A4 0.087 92 A9 0.115 59
AS 0.084 22 Al0 0.099 25
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