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Search-space substitution algorithm and its application
to urban traffic control

SH I Yan-+ke, SHI Zhong ke
(Institute of Air Traffic Management, Northwestern Polytechnical University, Xi @n 710072, China)

Abstract: A new search -space substitution based genetic algorithm is presented to solve the problem
that local space search or local convergence produces computational iefficiency and iaccurate
optimization results. The new genetic algorithm adopts multi-search-space substitution and thus has
wholespace search capability of ordinal genetic algorithm and high local convergence. After each
substitution, the new method changes the decoding rule without renewing or lengthening the coding.
T hus high efficiency of optimization computation is reached. The new algorithm is applied to the control
decision of multi-driveway, four-phases dynamic urban traffic networks. Results show that the capacity
of urban traffic will be increased by using the new genetic algorithm.
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1
1 2 3 4
GA GA GA GA GA GA GA GA GA GA
1 54.117 645 29.450 981 16.274 509 29.372 549 37.843 136 29.450 981 11.764 709 31.725 439 81 17
2 59.019 608 29.137 255 17.647 058 29.686 274 28.823 530 29.450 981 14.509 804 31.725 491 78 17
3 55.490 196 28.431 372 19.215 687 28.352 942 33.921570 11.372 547 29.294 117 33.921 570 77 19
4 48.823 528 28.745 098 33.333 332 28.352 942 26.078432 11.764 708 29.921 568 32.980 392 82 18
5 59.607 841  28.039 215 14.901 960 28.509 804 34.901962 10.588 236 28.980 392 34.470 589 74 19
6 59.607 841  28.901 960 14.902 960 29.764 706 34.901962 10.588 236 29.843 138 31.490 196 74 17
7 56.274 509 30.000 000 26.274 509 29.843 138 25.098 040 12.352 942 29.294 117 30. 862 745 76 17
8 52.156 864 27.411 764 19.019 608 29.529 411 37.647060 11.176 468 29.764 706 33.294 121 83 18
9 56. 666 668  30.000 000 22.156 862 29.843 138 29.607 843 11.568 626 28.666 666 31.490 196 74 17
10 56.666 668 29.529 411 22.156 862 29.764 706 29.607 843 11.568 626 29.843 138 30. 862 745 74 17
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