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Abstract: In some transportation system which involves many moving objects, it is general that these ob-
jects share common regions which they pass. The movement of objects in the common regions should be
controlled to smooth the traffic while maintaining safety and fairness among the objects. In this paper, we
discuss how to schedule the objects utilizing a shared region with a holding area where each object can wait
for constant time interval. The proposed method determines the permutation of moving objects which repre-
sents the scheduling order of the objects by introducing an optimization algorithm such as genetic algorithm
(GA), tabu search (TS). The objective function to be optimized is determined by the total delay and fairness
of the schedule. We confirmed that our method improved the objective function value by 60% compared to
the conventional first-come first-served (FCFS) method in some simulations. Additionally, T'S could generate
the solution which were 10% better than that by GA.
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Fig. 1 Traffic model.
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Table 1 Arrival pattern of moving objects (scenario (b)).
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Table 3 Evaluation Result (scenario (a)).
AR R TR NEHEDEE = R IE ER
o DERTEE| WEARE | GA TS1 |#AfR| GA | TS1 |¥IHAfR | GA TSIt
0 66510 | 64629 35.26 | 33.14 5199.1 | 4942.3
BE 100 66280 | 63858 836 | 7.71 2801.7 | 2677.4
#1000 83725 | 67223 | 65057 | 1.00 425 | 3.82|2883.0 | 2502.0 | 2420.3
5000 77810 | 66672 109 214 2685.2 | 2356.1
10000 78808 | 67953 1.00 [ 192 2696.4 | 2386.3
xEIEAR 139117 0.00 4635.0
| /ME A 2 67160 56.00 7680.0
Az SHf B DF) UREREIS [ ERERRT(R)]
a DERTEE| MR | GA TSt GA | TSt [ GA | TS1
0 83725 | 66510 [ 64629 |951.2 [9145 |86.5 |50.8
RE 100 83825 | 67116 | 64548 | 957.3 [886.3 | 69.5 | 39.9
AR 1000 84725 | 71475 [ 68877 | 895.1 [826.8 | 61.4 | 35.6
5000 88725 | 83264 [ 77372 |819.2 [650.3 |58.7 | 27.3
10000 | 93725 | 88808 | 87153 [817.6 | 678.3 [59.3 [ 285
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Fig. 6 Modification of solution in T'S.
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AR (S 4 (b))

Table 4 Evaluation Result (scenario (b)).

AR Fa IR NEHEDEL TR TR
o DEREE| MERE|] GA TS1 | #HAf2| GA | TS1 | #HEAfR | GA TSI
0 8165 7289 9.38 7.75 985.5 826.1
RBE 100 8011 | 7326 549 | 4.66 656.2 | 602.2
AR 1000 27027 | 8149 7709 2.00 3.26 3.03 965.0 516.7 497.0
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10000 11073 | 10302 2.00 2.00 530.5 518.8
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e M A2 23625 53.00 5520.0
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0 27027 8165 7289 | 740.6 | 554.9 [ 31.1 | 13.1
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Fig. 7 Distribution of evaluation values utilizing T'S1 and T'S2

(scenario (b)).
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Fig. 8 Optimal solution obtained by GA (scenario (a)).
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