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W, /min L, /vehicle p/% W, /min L, /vehicle b/ %
S, 5. 819 4. 434 1. 583 1.972 1. 832 0. 647
S, 4.731 3.268 1. 385 1. 940 1. 861 0.619
S, 5.741 4. 250 1. 458 1.921 1. 886 0. 656
S, 4. 688 3.190 1. 252 1. 931 1. 862 0.610
S, 3. 058 2.517 0. 869 1. 934 1. 706 0.574
S, 3.134 2. 691 0.923 1. 936 1. 830 0.590
S, 3. 245 2.712 0.928 1. 938 1. 818 0. 584
Ss 4.761 3. 246 1. 390 1. 982 1. 881 0. 640
S, 5. 899 4. 401 1. 596 1.972 1.911 0. 662
S 4. 891 3. 398 1. 501 1. 962 1. 899 0. 647

Sy 5.951 4.623 1.720 1.993 1. 866 0.671
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R3 N=10 Rk EELLEXTL

i , 0 . —
W, /min L, /vehicle p./ % W,/min L, /vehicle p./ %
S, 5.717 4.328 1. 561 1. 852 1.712 0. 626
S, 4.613 3.134 1.363 1. 839 1. 757 0. 603
S, 5. 629 4.134 1. 441 1. 840 1. 774 0. 633
S, 4.572 3. 081 1. 236 1. 829 1. 741 0.598
S, 2. 962 2.471 0. 855 1.812 1. 668 0.553
S, 3.017 2.582 0.907 1. 820 1.721 0.577
S, 3.117 2. 601 0.911 1. 819 1.702 0.561
S, 4. 621 3.127 1. 375 1. 837 1. 769 0.616
S, 5.774 4.256 1.571 1. 869 1. 802 0. 655
S, 4.771 3. 269 1. 488 1. 854 1.781 0. 622
S, 5.823 4.510 1. 701 1.873 1. 740 0. 645

F4 N=25 B IEEEHLEITLL

i . =0 . —
W,/min L, /vehicle p./ % W,/min L, /vehicle p./ %
S, 4.921 3.227 1. 206 1.736 1. 588 0.611
S, 4,472 2.631 0. 904 1. 721 1. 607 0. 589
S, 4. 862 3.179 1.127 1.723 1.611 0.618
S, 4.327 2. 416 0. 894 1.711 1. 604 0.576
S, 2.874 1. 958 0.793 1. 702 1. 439 0.532
S, 2.907 2.014 0. 821 1. 710 1. 602 0.552
S, 2.991 2.016 0. 828 1.708 1. 596 0.537
S, 4. 461 2. 608 1.195 1. 721 1. 642 0.591
S, 4.905 3.233 1. 256 1. 743 1. 698 0. 624
S, 4. 604 2.779 1.023 1.729 1. 662 0. 601
Su 5.101 3. 408 1.337 1.748 1. 617 0. 622

RS N=50 B Lk FEELEEITLE

v s=5 s=6
7 W, /min L, /vehicle b/ % W, /min L, /vehicle b/ %
S, 4. 801 3.113 1.186 1. 621 1.474 0.592
S, 4.363 2.512 0. 886 1.618 1.486 0. 566
S, 4.747 3.051 1.102 1. 609 1.493 0.599
S, 4.211 2.301 0. 864 1. 602 1. 496 0.551
S, 2. 754 1.798 0.770 1.582 1. 301 0.519
S, 2. 769 1. 977 0. 804 1. 601 1. 489 0.528
S, 2. 831 1.981 0. 808 1. 599 1. 471 0.514
S, 4.341 2. 498 1.165 1. 605 1.521 0.577
S, 4.765 3.102 1. 224 1.621 1.562 0. 602
S, 4.488 2.621 1. 003 1.617 1.531 0.588
S, 4.997 3. 286 1.317 1. 634 1.598 0. 600
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F6 HHBEEERULER

U A N=25 N=50

W,/min L, /vehicle p./ % W,/min L, /vehicle p./%
(317, 288) 0.712 0. 457 0. 391 0.621 0.373 0. 316
(306, 253) 0.703 0. 439 0.379 0.599 0. 358 0. 307
(296, 244) 0. 694 0. 434 0. 325 0.617 0. 321 0.296
(267, 207) 0. 689 0.429 0.317 0.582 0. 289 0. 289
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W,/min L, /vehicle p,/% W,/min L, /vehicle p,/% W,/min L, /vehicle p,/%
(317, 288) 0.621 0.373 0.316 0. 872 0. 588 0. 626 1. 021 0.743 0. 704
(306, 253) 0.599 0. 358 0. 307 0. 856 0.562 0. 607 1. 008 0.720 0. 689
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(281, 234) 0.611 0.319 0. 294 0. 844 0.566 0.610 1. 006 0.717 0.651
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Stereo Garage Layout and Service Resources

Optimization Based on an Improved Genetic Algorithm

. 1 < . -1.2 o] ~ ~ . 1
LI Jian-guo », ZHANG Hai-fei *, ZHOU Lujie , CHANG Li-dan
1. School of Automation & Electrical Engineering s Lanzhou Jiaotong University s Lanzhou 730070 s China ;

2. Department of Information Engineering s Fukui University s Fukui Japan 9108-507

Abstract: In order to alleviate urban traffic pressure and improve the service efficiency of stereo garages, a
stereo garage queuing model is established in this paper based on the principle of queuing theory. Taking
into consideration the influence of layer and column layout on the overall operation efficiency, we use an
improved genetic algorithm to optimize the stacking machine scheduling by improving the coding method
and cross variation and, as a result, reduce the average customer waiting time, average length of the wait-
ing queue and the stacker idle probability by about 29.1% ., 47.8% and 0.31%, respectively. The influ-
ences of the number of stackers and the number of service desks on the operation efficiency are discussed,
and it is concluded that the desirable number of stackers and service desks is 6 and 3, respectively. Simula-
tion results show that the research of the layout and resource allocation of the stereo garages can not only
improve the operation efficiency of the stereo garages, but also provide the basis for the design and con-
struction of the stereo garages. Therefore, such researches are of positive significance for the rapid devel-
opment and wide application of stereo garages.

Key words: traffic and transportation engineering; stereo garage; improved genetic algorithm; location lay-

out; service resource configuration
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