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Dynamic optimization of elevator group control based on artificial

immune algorithm for inter-floor peak traffic during lunch-time
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Abstract: Inter-floor peak traffic is a combination of up-peak traffic, down-peak traffic and inter-floor traffic. Lunch-
peak traffic is a typical pattern of vertical transportation within a modern office building. Based on the characteristics of
lunch-peak traffic, a dynamic optimization strategy of elevator group control is proposed in this paper by utilizing artificial
immune algorithm. This strategy has a two-level control structure. One structure is the locally optimal assignment of a
hall call performed by THV algorithm; the other is the globally optimal assignment of all hall calls, which is executed
periodically by artificial immune algorithm. Compared to THV algorithm, the newly proposed strategy decreased the
average system waiting time by 21.26%. Simulation results demonstrated that the performance of elevator system during
lunch-time is greatly improved under control of the proposed strategy in this paper.
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TR R 4 0] LABRANX AN 261, R, a4 Sk
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algorithm, AIA), 512 T A % & 5K 2% 3 B 70 2% .
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3 HBHERSGHEMER (Simulation model of
elevator system)
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Fig. 1 Simulation model of elevator system
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Fig. 2 Relationships between elevator and hall calls
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4t (Dynamic optimization of elevator group

control based on AIA)
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Fig. 3 Individual antibody for a building with 11 floors
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Fig. 4 Flowchart of artificial immune algorithm
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gi b, AIASER AR B4R,
5 {5ESEH (Numerical simulation)
51 ZS¥EE (Parameter settings)
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Fig. 5 Passenger arrival rate of floors
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TSR] K25 s, Dnag i (8] 243 s, ol i 18] 43 s, 7E 1]
KITU ERERFFITZE R B A43 s, ZETKITE
BT B I 1R) ) A 5 s, B 3fe s 1P 35 55 7% I [A]
H1.2s.

3) AIABZESHL

ATASL R AR SR ) 2 Bk 3E 2 ik 1625 0 )
EERHA = 30, MHAULEBIMET,. = 0.9, ¥IdEditk
B Ninitia1 =20, PUAIE R EEHIZHa = 0.6, 5 =
0.4, SEEEREEN. = 10, B XHZHp, = 0.85, &
B R E D, = 0.05, R ARKEREG nax = 20.

Ui B S I AEMATLABG. SR 85 F AT, R4 %
i B HCPU1.4GHz, P 17384MB, Windows2000.
52 {iE4 R (Simulation results)

X} 2 ik A e 4 e B ATA 2 JR D0 Ak B 1] 8] % 0 BF
ORI, HEFHMEN20 sFE60 3 i, %M RLE

LRI A A A B B, RIEi% #6060 st b4 /it
V) B BF 1) A SR AR AE I PAT Z TR 412,58, 584
Wi RS SER B K.

15 B 5245 77 B a4l I THV L v fL &L TTHVE
IATAE AL SVE (LT R FRATA+THV SR ) Z Al T
Ei, Bt A A 109K 2 45 B HISF3ME, 4350
F1~F3.

FTSE 50 ) FE T 0 P A [F) B 458 SR IR 1R FELBR R 40
i TE) Pk BEFE AR, AH EETHVE VL, R FATA+THVH 7%
F) 2R 45 1 ¥4 4 A B 1) 0 36 456 Isf ) 45 21 15 3% b ot
2, RGT-IERE I 8] BEAK T 17.18%, ~F- 35 36 5 i
8] R F% T724.84%, AH N Hy, 3% i~ 35 %5 A5 B 8] 9
DT 21.26%. BAR, ek I E] ()R> B 5 D) T HLB
5 58 VB FAAR, 3o 25 1 v o H5 (1) B 0 v A S 9 FL
B 76 T 2% (1) e b X ] 9 R4S SR B L. ZER 1, TR
1K) - 24 ok B PR AIG T2.041K, B3 £25.09%. H
TFAIA+THVEVE G R 8 T R Z W RAE SR
B, BRI EEBR R R A K AE B R K e A 1R
KA, B4 15 k> T 8.33%116.39%.

&1 A%rfiE ki

Table 1 Comparison of system waiting time
" %
"
THV AIA+THV
SEIEBRET R/ s 57.50 47.62
SEY TSR AT H)/ s 65.33 49.10
SERERF I E) s 122.83 96.72
SER R HUIR 8.13 6.09
KARBEZRS % 40.77 32.44
I R 50.35 33.96

RGN RER HLAEOE R BFE R AR ReURTHFE L.
F2vT 40, BINATARAL BV DL S, HB6 3 FR i 15 5
FIEATEE B INIR 2, 7379 4 13.44%F136.36%. HT
FLB 3R G0 I RE VRV FE 2 A0 5 AL BR B S I ML A5
AT BT LB R RERER N T, (HEAM R
20 S5 I TR) 1) 8 RN IR % (S RO I 5, X R
HER AR RIS A, AR b, HE AR TR ) 457 R 25 T 26
FHTHV &% 1125.20% [ 11% 4118.82%. 1E 2 K A4 B A
SRMERIZEE), AR T R0 iR 5S.

A2 ALiteierbi

Table 2 Comparison of system energy cost

"%
& =
THV AIA+THV
FENE/ % 25.20 18.82
FAFHUIX 639.70 725.70
BATHEZ 1563.80 2132.40
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Table 3 Comparison of length of queues of floors

BABIBE

BAFIRIN

THV AIA+THV THV AIA+THV
F1(L4T)  6.391 4916 21.80 16.60
F2(EAT)  0.800 0.800 0.800 0.800
F3(E4T)  0.800 0.800 0.800 0.800
F4(L4T)  0.800 0.800 0.800 0.800
F5(E4T)  0.600 0.600 0.600 0.600
Fo(L4AT)  0.900 0.900 0.900 0.900
F7(E4T)  0.800 0.800 0.800 0.800
F8(LAT)  0.400 0.400 0.400 0.400
FO(EAT)  0.400 0.400 0.400 0.400
F10(_E4T)  0.300 0.300 0.300 0.300
F11(E4T)  0.100 0.100 0.100 0.100
F12(F4T) 1.000 1.000 1.000 1.000
FI1(F4T) 1.033 1.037 2.000 2.000
F10(F4T) 1.034 1.034 2.000 2.000
FO(F47)  1.031 1.031 1.900 1.900
F8(F47)  1.031 1.034 1.900 1.900
FI(F47)  1.113 1.064 2.000 2.000
F6(F4T)  1.042 1.038 2.000 2.000
F5(F4T)  1.076 1.045 2.000 2.000
FA(F4T) 1.072 1.051 2.000 2.000
F3(T4T)  1.266 1.048 2.000 1.900
F2(F4T)  1.031 1.004 1.600 1.100

P gT 45 AR B, 51 NATASLVE X 5 i 1 2
3 AT 45 SE 42 SR R B AL, BRIR T REEH
S5 ek i ) AP 25 S5 A e 1A], SR D T IR ey
B, PRFE T EBR ST A N R IOE A, W T KT HE
PBRRBAFI KB, MR Bk T Bbh R R PERE.
6 458 (Conclusion)

hy BSR4 AR 2 o v W AT S AR K H AR
R 45 MR, ASCIR I T —FBH B T AIARI B &
Pt T5 . % T7 FER FH P R X 2 3t 74 e 43 i
SEATEN AL, T H I THV S VLR 2 35 7 e 2y
P05 it = SR AL, S F ATASE ) ok |2 35 73 née 4 i S
Wi Rk, 5 BL45 R, ASCR A sh Bk 5
W AT AT K, R 48 T35 S R ) ARG 77 21.26% .

SR, N T Ek i S 30d £ R T 4560 %
B AT RBEEESHN AEN K E SR,
A JE T EE IR T ).
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