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Abstract

In evaluating transportation system, space-time accessibility is an important factor. The trans-
portation data analysis based on space-time accessibility can provide reasonable suggestions for
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policy-makers in road construction and public transportation route design, which will make it
more convenient for travelers. We firstly focus on urban transportation network and build
space-time network based on space-time prisms theories by considering the time constraint and
cost constraint of traveler heading for destination, and finally building transportation network
design models based on space-time-accessibility. Then the improved models are proposed and
used to urban public transportation systems. Based on the models’ characteristics, we introduce
the depth-first-search algorithm which can calculate all the possible routes in space-time net-
works and choose the best one from them. Largrangian relaxation algorithm is then designed to
better adapt to large-scale road networks. And through the coupling constraints and hard con-
straints in the relaxation model, the original problem can be decomposed into the shortest-path
problem and the knapsack problem, both of them can be solved by updating Largrangian multip-
liers. Finally, the rationality of the model and algorithm is verified by a practical example. The ex-
perimental results show that the proposed model can effectively solve the traffic network design
problem aiming at individual travel demand.
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Figure 1. Road section diagram
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Figure 2. Road section diagram
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Table 4. Traffic route table
i 4. RBKEER

WK B2
1 1,3,4,56,7,8,9, 11, 13,14, 15,16
2 2,6,10, 11, 20, 19, 18, 17,16, 15, 3, 1
3 16, 22, 21, 19, 20, 11, 10, 8, 7, 6, 2

Table 5. Passenger demand table

F#5 REFRRK
K75 Pal Rt FEES TER ATREI(A] 5 e B T () 22 1)
1 1 3 7 12 0
2 2 18 10 7 0
3 3 19 8 7 0
4 3 21 8 11 0
5 2 18 16 7 1
6 3,2 7 17 14 0
7 2 6 16 15 1
8 2 11 17 11 0
9 2,3 6 21 9 0
10 1,2 4 11 6 0
11 2 2 10 6 0
12 1 5 7 3 0
13 1 4 9 9 0
14 3 21 6 14 5
15 3 19 8 7 0
16 1 14 9 13 0
17 2 17 16 2 0
18 2 15 3 4 0
19 2 16 1 11 0
20 1 3 11 19 6
21 1 4 6 4 0
22 2 20 17 9 0
23 3 22 2 20 5
24 3 21 7 13 3
25 2 17 3 9 0
26 1 6 9 5 0
27 1 14 16 9 3
28 3 16 10 15 2
29 2 6 11 2 0
30 3 7 2 6 0
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