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Abstract: To solve the optimal path problem of the traffic network, an improved travel time estimation model was
proposed, and an optimal path algorithm based on this model was designed. The travel time estimation model was
improved on the basis of the segment truncated quadratic velocity trajectory model by replacing the velocity
measured at the same departure moment with the arrival velocity of the road segment nodes, and the travel time
was estimated by constructing a velocity trajectory that is continuous in time and space. The optimal path algo-
rithm based on travel time estimation firstly solved K shortest paths based on Yen's KSP algorithm with road
section distance as impedance, then estimated the travel time of K shortest paths by the improved travel time es-
timation model respectively, and finally selected the optimal path with travel time as cost. The validity and supe-
riority of the model and algorithm were verified by numerical experiments of Sioux falls network. The experimen-
tal results show that the improved segmented truncated quadratic speed trajectory model improves the accuracy
by an average of 65% compared with the original model and the optimal path results based on the proposed al-

gorithm can reduce the number of intersections the path passes through and shorten the total length of the opti-
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mal path. Moreover, the estimated results of the optimal path’s travel time stay within 3% of the real value of

MAPE. The results of this study may provide a theoretical basis for the optimal path method for traffic networks.
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Tab.1 The speed of each node of the road network in
each time period

km/h
Node Time
number t 1+Az +2A¢ +3A¢ +nAt
1 16.63 18.79 18.77 19.87
2 21.55 17.02 18.86 15.43
3 13.89 14.82 15.26 24.13
4 14.10 13.99 12.95 13.26
5 13.01 13.87 14.10 12.73
6 14.73 14.60 23.30 18.99
7 14.48 17.06 17.17 14.78
24 14.11 15.97 15.99 11.66
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Tab.3 MAPE of the two models

%
Start and end points
Model
1—24 3—-20 7—13
Improved model 0.78 0.55 4.65
Original model 3.77 2.77 7.13
Decrease of MAPE value 79 30 35

of improved model
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Tab.4 The optimal path using the two path selection methods in the three starting point scenarios

Model Start and end points Optimal path Time/min MAPE value of model/% Length of path/m
Improved model 124 13411142324 12.53 0.59 3257
Original model 1—24 1526895101522 52124 12.32 1.79 3360
Improved model 320 341110152220 5.83 0.25 1951
Original model 320 341110152220 591 1.50 1951
Improved model 713 7-18—20-22-21-24—13 1221 2.96 3556
Original model 713 7182022212413 13.96 4.50 3556
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