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Time and space dynamic modeling and route optimization method

of time-dependent traffic restriction
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Abstract: Aiming at the problem that the existing road network data model cannot make effective
modeling and expression of dynamic network topology for different types and different time
periods, and the traditional path planning method lacked the support of time-dependent traffic
restriction information, which cannot meet the basic daily traffic demands, the dynamic network
topology of time interval, vehicle type (number of mantissa) and restriction information in the
time-dependent traffic restriction was analyzed. The dynamic road network topology model under
different time-dependent traffic restrictions was proposed so as to achieve the dynamic modeling
of the complex city traffic network connectivity topology for different vehicle types (number of

mantissa) and different time intervals. Meanwhile, based on the Dijkstra algorithm, and
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combined with characteristics of network model of time-dependent traffic restriction road and
other algorithms, such as judgment of nodes connectivity and improvement of judgment of vehicle
type, time, steering limit, a route planning optimization method was constructed on the basis of
time-dependent traffic restriction information. Taken the time-dependent traffic restriction
information of Wuhan City road network, Wuhan Yangtze River Bridge and Wuhan Yangtze
River Second Bridge as test data, the traffic restriction route planning experiment of different
vehicle types and different periods was carried out to verify the feasibility of this model. The
results show that the dynamic road network topology model and route optimization method on the
basis of time-dependent traffic restriction perfect the deficiencies of the current traffic data model
and route planning method, and also satisfy the daily travel demands under the new road network

data. 2 tabs, 10 figs, 17 refs.

Key words: traffic engineering; time-dependent traffic restriction; time-dependent traffic road

2017

network model (TRM) ; dynamic network topology; route planning

0 3

Wi 25 3ok T e 1 R 1 AR R R 5 R i A 1 it H
i TR R 3 BT R TR A iR . 4080 8
A1 28 T8 A 1) S W N3 T 2B AN A SRS R A
Wia % A B L R AL AR i B g B AT
SRR XTI T R R X SRR R (B F S RO
T s [0 Py B 38 1 7 1) 5 308 A8 ] B 0k i ek
T ACIE P LA | 03 58 3 A4 45 ] B A AR IR 2 —
5B S R e 2 0 i BEAE E BRAT A B S B
A A 3 [ X B ASE R 3, TG 3 X A (] 2 AR S ) B B 1)
AP HANHT AR S RIK . 45 B E ATk
ARKAE BRI 20 o % 52 2% 3 T 8% 1) Bt AN () B
ANTR) 2 7Y 1 ) B A8 38 BRAT AT s AR FNERARE L S S AR
PSS B BG OLR B R, HA A B A O
FN FANE . B B A0 T8 BR AT 2 4k T 238 &2 4% 31—
FEEE LS B sC il g ) B AR ARG T e 4 2
— A PR 3 B (LR E AT P9 S 3K T T A
FERD O A W9 3 A P e A S T I T B A R
S5 o T B R DA R B AR B AR T TR
SRR, ULk 2 2 B R 3 TR AR A% S i A
ABRLY LR R TE AR AT IE AR | B ) £ 3 4
SRS i VRN AN | =Y iy N 5110 By g
AR AU S AN [ 1 S92 B o2 S R R T 4 1 58 T 2
ST T BB R TR AL 2L 554

T ASE TR (1) YAk N 3R R B L AT 5 i I A
A3 R RN BL B S A B P B AL GIS T 2k 1 %k
PEALA DL K GIS-T B 25 B B Al ik 4 2%, 3 F
I o AR SO X R B 52 3 R AT A s B L AR R A8 5 BR AT
D0 Bl A R DR D R R AT R AT B B B A5l

T

FRAT A 3l 25 00 2% 0 A Y L L S B A2 4% i T A i B
P 114 322 30 47 4 D BB AS [ i BE A [] 42 70 1Y 3l 25 L O
AT 3% 0 0 a0 VL R | R VL R i )
B 5 FRAT A5 2 8 s » S8 A [R) 42 2 AN [ it
B Ay ik B < e FR AT S A2 40 3o 3+ DA 36 I AR S 7
A

1 HEXERITHIEFIENESR

i BEAZ3E FRAT £ B 4 I8 A 7 xR TV R AT
373 o e Be 5 BRAT AR 2 AW Al AT Bl E 2
A D FE o 7E 3 8% 11 | T8 3% 4 3 5 B 01 15 I L
S BRATBR A& AETE VA5 5 307 VR B AR TR
G » I8 I WL BE A% A T 3 1) 2 B N AT A A% 3 £ 4
Ty B A7) I 1) L A7 (B A7) 4 A0 45 2 5 28 R 5
Ol 1 12 4K Fi A0 A BT 19 3l <5 2 A 1) I BE 52 i R
PR s BAT A PR BT . I BEAZ T8 FRAT AR 25 i
TEAEAT ML E X 2 B i B S il FRAT 2R BUAE AR
Bl 2 3k 05 sOMVEL 5 10 £ 8 28 3R A5 T T A T DX )
WrE 1R,

i 2 73 M AT LAk B i B 5l BRAT A AT R

(DB, i BUACm FRAT T 8 B A 3 B/
Po 3 a1 X AN ] I TR] A [ 42 8 (42 R MO #8 R
A A TR] F T T T A A1 I BE S G FRAT AR B A AR A
Jil 03t 5 A Bl 25 0 NI 3 G 2R Y S T AR AL

(23 SO I BEAS I BRAT A5 6L 1 KA TG 2 2R
PSR T 2 00 A7 R AE » 308 S SR FH A B A2l BR AT 48 35
bR, # B I ) R A BRAT SRR UE R B
W BIF 5 I BE A 3 BR A7 a0 25T DA Sy B DX I B 52 i
FRAT (5 SR AT AR B U A PR S Rk

(3) ZJR N i BUASE FRAT £ B n] R T 4%



%5

ERRF BB RATY N E 5 S ERE BT & 91

x1 HERZERITHE

Tab. 1 Classification of time-dependent traffic restriction
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Fig. 1 Concept model of time-dependent traffic

restriction road network model
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Fig. 4 Lane-based typical road crossing and

polymeric carriageway network topology
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Fig. 6 Classification hierarchy and coding of vehicles
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Tab. 2 Algorithm of route planning based on time-dependent traffic restriction
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Fig. 8 Route planning for cars with different last numbers at

AM. 10:00 of October 21st,2012
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AM. 10:00 of October 21st,2012
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