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Fig. 1 Roadway stacking garage schematic
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Fig. 2 Vehicle arrival time interval statistics
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Fig. 3 Stereoscopic garage vehicle queuing system
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Tab.1 L, and W, simulation results of M/M/1 queuing model
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Tab.3 Stacker’ idle probability under different conditions %
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Optimization on layout plan of automated
stereoscopic garage space for stacking

ZHANG Haifei, LI Jianguo™ , WANG Xiaonong

(School of Automation &. Electrical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: To improve the service efficiency of the stereo garage,the roadway stacking automatic stereo garage,we have studied by
queuing theory. Take the customer’s average waiting time and the average waiting captain’s as the standard, the garage layout with
single service desk system is analyzed under the strategy of random and nearest allocation. Results show that:1) When the queueing
model is M/M/1,the 4-storey and 6-column storage location layout has achieved the best result,and the nearest allocation is better
than the random allocation strategy. For the nearest allocation strategy,the average waiting time of customers and the average queue
length is reduced by about 0. 33 minutes and 0. 07(by car number) separately. 2) When the queueing model is M/M/1/N/o> and the
queuing system capacity is 5,10, 25, and 50 (by car number) respectively, the 7-storey and 10-column storage location layout has
achieved the best result. And compare with the random allocation, the average customer waiting time, the average queue length and
stacker idle probability of nearest allocation is reduced by about 0. 2-0. 4 minutes, 0. 06-0. 149 (by car number) and 0. 534-0. 587
percent separately.

Keywords: intelligent transportation; storage location layout; queuing theory; stereo garage; average waiting time; average queue

length



