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Global optimal path planning considering

time-varying weight of road network
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(a. School of Automotive Engineering; b. State Key Laboratory of Mechanical Transmission,

Chongqing University, Chongqing 400044, P. R. China)

Abstract: Because static path planning (SPP) and rolling path planning (RPP) cannot solve the global
optimal path, a global optimal path planning method (GOPP) considering the time-varying characteristics
of road network weights was proposed. Vissim software was used to model and simulate a regional road
network in Chongqing University Town, and the improved forward associated edge data structure was used
to store the road network topology key elements and travel time simulation data, which were used as the
path planning database. On this basis, the actual weights of cross period road sections were derived, and a
GOPP method based on Dijkstra algorithm was proposed. Based on the path planning database, the
classical Dijkstra algorithm was proved to have the global optimal solution ability compared with the

intelligent heuristic algorithm. Finally, three planning paths in Matlab software were simulated by using
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the SPP, RPP and GOPP methods. The results show that the cumulative travel time of GOPP is 1 158.7 s,
which is 212.7 s and 57.6 s less than those of SPP and RPP, respectively, verifying that GOPP is superior
in shortening travel time. The proposed GOPP has certain theoretical significance for the development of
intelligent vehicles in the future.
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Fig. 1 Example road network and comparison of three path planning methods
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Tablel Time-varying travel time of road sections in the example road network
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Fig. 2 Schematic diagram of linear distance change between starting and ending points
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Fig. 3 Schematic diagram of road network topology
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Fig. 4 Data storage structure of road network
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Fig. 5 Road network modeling of Chongqing University Town based on Vissim software
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Fig. 7 Three groups of path planning results of Dijkstra algorithm and ant colony algorithm
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Fig. 8 The change of the travel time of ant colony algorithm with the number of iterations

4.2 GOPP Hik5 SPP.RPP Mtk

R T BUE BT ) GOPP J3 2k 78 B A8 AU i X 3K il 4 Jr S5 110 B 50 1 A0 B 2, 75 22 5 B0 0 42 A B
A2 T st 22 5 D0 T R R SR R AT AR R 1]/ T A e B R TR A0 s B i AT R T A R AT B B AR AR T i
L GOPP 1 RPP . SPP 1y i £ 0 40) 45 HAH [ i 15 O . 25 T 10, 28 35 76 4 35055 B BT 48 3% I R A7 A e ) 45 o5
FER b R T EAZ A (12, 200D ME 07 BSEER T A, WA, TR A 12 B9 20 O B b 817 CHI I Be 1R
THEFZD) , B W A BUECRE AE 8:30 BT, I Dijkstra 535 43 i R I SPP.RPP F1 GOPP 3 Fi AR 17 B 42 #1
Xl .3 Fhpg AR FL I 25 2R WL 3 4 FiEl 9,

F4 ITHBEMLGERRITELR

Table 4 Comparison of cumulative travel time of three path planning methods
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Fig. 9 Comparison of simulation results of three path planning methods
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Fig. 10 Straight line distance curves of starting and ending points of three path planning methods
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