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A Study on Predictive Fuzzy Control Algorithm
for Elevator Group Supervisory System

O B oEem RO
(Don Choi-Hee-Chul Park-Kang-Bang Woo)

Abstract—In this study, a predictive fuzzy control algorithm to supervise the elevator system with
plural cars is developed and its performance is evaluated. The proposed algorithm is based on fuzzy in-
ference system to cope with multiple control objects and uncertainty of system state. The control ob-
jects are represented as linguistic predictive fuzzy rules and simplified reasoning method is utilized as a
fuzzy inference method. Real-time simulation is performed with respect to all possible modes of con-
trol, and the resultant controls ard predicted. The predicted results are then utilized as the control in-
puts of the fuzzy rules. The feasibility of the proposed control algorithm is evaluated by graphic simu-

lator on computer. Finally, the resulis of graphic simulation is compared with those of a conventional

group control algorighm.

Key Words : Predictive Fuzzy Control, Elevator Group Supervisory System, Group Control,
Simplfied Reasoning Method, Real-time Simulation, Multi-Object Control
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Fig. 6 Display of Graphic simulator
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(a) movement diagram of car 1
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(b) movement diagram of car 2
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Fig. 7 Movement diagrams according to group
control methods
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Table 1 Simulation results for balanced-traffic
mode
PHE IR A1 A 7 A agedyb A o735 ) Ao]u4
(F) | A" Eads)d o ) dAd a7
HCA 4 A17b A= HCA4 | A7 fiAds
100 833 | 32.22 | 143 893 | 2062 63
100 833] | 26.8% | 103 883 | 2292 | 73
100 793 | 205% | 108 853 | 19.1& 73]
100 863 | 23.8% 73 823 | 23.1% | 53
100 833 | 22.8% 33 883 | 1782 | 43
80 763 | 18.6% 33 753 | 1742 13
80 718 | 1422 03] 728 159% 13|
80 753] 14.6% 23 743) 1572 35
80 693 | 19.1% 53] 733 | 1382 13
80 778 {123z | 03 753 | 12.1% 13
120 948 | 36.0% | 24%) 1053 | 17.8% 43]
120 943] | 25.6% 83 933 | 238z | 73
120 923 | 3272 | 193 953] | 22.22 63
120 953] [ 23.0% 63 943 | 24.0= | 103
120 903 | 25.1% 93} 953 | 225% 83
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Table 2 Simulation results for up—peak traffic
mode

ARl i 7 A7 Hadaur ] e Az Aojulba

() | 24" HEzlig of A A" FEEdoE o A

HCA 4| A1zt RAMISHCAS| A7 A s

140 993] | 224% | 53 998 |209%x | 43

140 853 |257x | 103 | 943 |218x | 79

140 913 | 22.0& | 23 953 |17.1= | 53

140 873 12092 | 93 903 | 190 | 13

140 953 | 26.2% | 133 | 1053} |22.2% | 93
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Table 3 Simulation results for down-peak traffic
mode

AHEAl AR 2 A7 Ao oA A Aol

() | A= W o ) a8 WEd 9 )
HCA4| A7 MAMSHCAH4| A7 [Aads

140 983] 329% | 258 | 1023 | 30.8% | 183

140 | 1018 | 2612 | 93 1053 | 25.2& | 108

140 923) | 50.4& | 408 | 1103] | 26.9% | 103

140 | 1043]) | 32.0% | 223] | 1063] | 28.72 | 143

140 983] |38.6& | 278 | 1063 | 28.2% | 93
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Table 4 Average waiting time for each traffic
condition

e R  EEEEE Y
() BB E G2 A F A B F A =
80 16.82 | 2.645 15.0x 1.839
A ALS- 3 100 25.2% 4.034 20.72 2.077
120 28.5% 4,982 22.1% 2.243
Up—peak 4}| 140 2342 2.113 20.2% 1.903
down-peak 4| 140 35.8% | 8.466 28.0% 1.779
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+ 7%l 17.86%, 80 9 ol &7 gle AL
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