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A Direct Optimization in Urban Transit Network for Small and

Medium-sized Cities
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(1. School of Transportation and Logistics; 2. National Engineering Laboratory of Integrated Transportation Big Data Application Technology,
Southwest Jiaotong University, Chengdu 610031, China)

Abstract: To improve the direct rate of transit network on the basis of transfer demand satisfied with the least transfer, a

direct transit network optimization model with the goal of maximizing the direct rate and minimizing the total direct time

was designed. Minimizing transfer times was discussed as constraint in the model compared with the existing research, and

meta-heuristics algorithm that utilizes main operators similar to GA was applied for solutions. Floyd algorithm was used to

find the shortest path of the initial transit network as initial transit network by decreasing routes or combining routes, so that

the model obtained initial solution of high quality. Total transfer times of transit network was calculated by space P method,

and minimizing transfer times was taken into account under the existing constraint conditions that contains frequencies, fleet

size available, length of transit routes, and so forth, and then the demand was distributed to routes using frequency share

rule. Comparing with the existing research results, the results show that the direct rate increases by 9.7%, 8.41% and 0.39%

in the Mandall's Swiss network of four routes, compared with the experiment 1, 2 and 3 of the existing research without

considering the optimization of frequencies.

Key words: transit network optimization; direct transit network; meta-heuristics algorithm; minimizing transfer times

constraint; initial transit network
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Figure 1 Schematic diagram of transit network
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Table1 OD demand matrix of Mandl's Swiss transit network

A 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 0 400 200 60 80 150 75 75 30 160 30 25 35 0 0

2 400 0 50 120 20 180 90 90 15 130 20 10 10 5 0

3 200 50 0 40 60 180 90 90 15 45 20 10 10 5 0

4 60 120 40 0 50 100 50 50 15 240 40 25 10 5 0

5 80 20 60 50 0 50 25 25 10 120 20 15 5 0 0

6 150 180 180 100 50 0 100 100 30 880 60 15 15 10 0

7 75 90 90 50 25 100 0 50 15 440 35 10 10 5 0

8 75 90 90 50 25 100 50 0 15 440 35 10 10 5 0

9 30 15 15 15 10 30 15 15 0 140 20 5 0 0 0
10 160 130 45 240 120 880 440 440 140 0 600 250 500 200 0
11 30 20 20 40 20 60 35 35 20 600 0 75 95 15 0
12 25 10 10 25 15 15 10 10 5 250 75 0 70 0 0
13 35 10 10 10 5 15 10 10 0 500 95 70 0 45 0
14 0 5 5 5 0 10 5 5 0 200 15 0 45 0 0
15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(0) ¥ 3 (d) A
Y R 7 g

5 RIEER

Figure 5 Result of experiments
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Table 2 Results of transit network optimization

R4 2R HIE N BIEZ/% P EIEATFER 8] /min 35 Bk SRR 8] /min
1 1-2-4-12-11-13/9-15-7-10-11-13-14/5-4-6-8-10-14/1-2-3-6-8-15-7 13000  84.07 10.01 091
2 1-2-3-6-8-10-11-12/5-4-6-8-10/9-15-7-10-14-13/4-2-3-6-15-7-10-11-12 13290  85.36 11.75 2.03
3 12-11-10-8-6-4-5-2/14-10-13-11-12-4-2-1/9-15-7-10-8-6/1-2-3-6-8-15-7-10 14540 93.38 11.69 1.42

AL 1-2-4-12-11-10-14/9-15-7-10-11-13-14/2-5-4-6-8-10-14-13-11/1-2-3-6-8-10-7-15-9 14600  93.77 12.39 1.58
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