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Self-optimal strategy for elevator group control based on

multiple models
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(School of Automation and Electrical Engineering; Key Laboratory of Advanced Control of Iron and Steel Process (Ministry of
Education), University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Based on the running data of a large number of elevators, the running modes of elevators can be classified

into four classes: up-running summit mode, level exchanging mode, down-running summit mode and leisure time mode.

According to the idea of multiple-model control, different weights of evaluation index function are designed based on

different running modes and multiple self-optimal controllers are developed based on multiple control strategies, and the

neural network is employed as the switching mechanism for selecting the appropriate controller for individual elevator. The

proposed method is proposed method.
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Fig. 1 Architecture of elevator group control system
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Fig. 2 Simulation platform of elevator group control system
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Fig. 3 Architecture of run models identification network
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Fig. 4 Architecture of elevator group self-optimal multi-models control system

et H SRR R R 2 AR o, A
(RS IRYN AF I DIE 51 M 22 1 SRS 1) 2 S A
FEE2.4.1 TP PR AL

Z253(T), MGV bR e i b

S = —(wlAWT + wy ART + ngC), (10)

Hrfhw) +ws +wsg = 1. ZEARIMIBITEIL T, il
7 LA AN TR g 2 AN B, 4, 78 AT
WEIEAT RIS, T K EAR B e (M A7 AE, Hhi
R RS IR R FE AR, WA B w , we, ws
I3 56 V0.8, 0.1 0.1, FAT iy WA 28 15 1 4B,

=

=



53 1)

ZEIEELSE: AL B S 371

T J2 ) A8 HASE R DAR ARG P38 afef i 1) 04 =, s RIS
R DR BERES AR 0 32, SE BRI 20 I nT A ASE
TEOLIT . B AN RE e bn 2 FR 70 S R Pt s
IS BB BTk ).

1) EXTAF RIS AT B2 tH H e AR R 0T AL
H AT, IR,

k2 BIESH
Table 2 Distribution of weights

iﬁﬁﬁiﬂ w1 w2 w3

FirmEig 0.8 01 0.1
TrElg 08 01 0.1
B #H 04 05 0.1
FWEE 0.1 01 0.8

2) fEt 2, Bt BRI = . H IR A
G ARERE, N B3 T s o 2 0 2 TR0 HH BT
HUBRIZA T,

3) BT IS AT, 25 32, i w,
wo Mws AU 3 A, IR AL T 1) H SRR
PSR EAT A R YRR

M BRISATRAL T, MRS FR R BN, 2
3 C R840 TR B S 25 A A 26 e 1 23 1 I U 17
KX RS AL BRI, PR SE B 2P
Jig.

3 SEHI43Hr (Example analysis)

h T IR T A SO0 EUBR IR 2 AR Ty
VRO ROME, AR SCHHT BT S B sURR AR 0 B
PG, BT T HI3ER8 IR HUBR AL R HER R G LA )
BL, 0T WIRE T AT 401

AR F A 425 T R G0 PO A, IR BB 4 I
ARAT LR JUMIRAF R0 GG ) 486, 5[] 485, 43 X
P, daR U, R R R A 1O X SR A
) £ B2 2% L&, ARA FB RIS AT IO AR I Im) 4EbH A, 5%
JHAEHE— 7 s AT Rl R o, FEoRBIA H RS2 B i
J7 B RS AT 7 [ A — ST ) [T A M
I, R T AR 4, B2 T Ah R .
I ) A L5 G e 4R A B, 3 IRIAE LA H AL =
(77 RIS WIS AT 7 ) AH BRI ) 40 oA
I, FEB U AT DN A A, g e Az 1R B ) T 1)
e ul, BARXAIRBEANT &0 B, & M T4 ik
LU HE L8 B SAGBLI AR, 28R R A5 A I 1)
o BEFEH X SR B BACCOR). 73 DXz, 18 8 X4
i, JA e AR N R T e YRR R SV, 3
THIAT LAY Ry [ 5 43 DX R EC AN 375 2 X R 48X
PR A T ReFRURBE A [A] ) S-S 6 5, AT H R

eI RGEVERE; JA A Xy & A B A
FUDE S I, o et WA J2 A0 5 B U A TR AR, (HIX
JURRIRBE SRS BASR B R+ %), IR 246 R
PRERIE R T AN BOE, JEI AR E .

R, I 5 )2 IR 5 52 de /N S AR I (1]
PR, B HBR R P SR AR A T IR B IE
I, 3 T U 1 5% FL R 1) W i), 3 36 M ¢
R FK) R 25 M A4 R, AT A R BR R 2 S5 A I T
N AESERRIBAT 2, S/ NS ARE I R) R R
JUE i 4SS P RARS R USRS E, R ) 5 0 th v LA
T e [ AR S A S R A R R SR
Pt ee/ NI (B3 B AT B LA IRAR 52
BEATXIEE.

ZiA 2.2 AT mge AR, R 4Lk
BRI W K3 PR,

&3 RHRELA

Table 3 Distribution of passenger

Eirzs  HWES A

2 3 3
3 1 1
3 8 60

e 1106 1 b 2R Gl s L
IRV EBOA8)E, MmN 3.5 m, RIERECH3 R,
TS FBR R )G A7 B 3 O BE il 1)2, FRBRRIE 3
B 20, BT HE 2 mis, IHEE A1 m/s?. FF]
TR 2 s, SRTTN TR 3.3 s,

HF IR OB TN, FBR RS | s AT R ]
DA i b A0 Inid H 23z 5)) )X A s s K AS
R AR R AHOC 20 3K

vy = vg + at,

Sy = Vst (11)

L o

S = Uot + 50,75
A LAV SRR AN ), Mok S SR bR, For:
v RN BRI A TR s, ISR ROR A1 IUE 88 1T
BRI s RR A IS NI4T HIEE B aRon I
JE.

X 25 E ST, g3 ) 44 e /N AR I ) 1) 52
A E A EIEBEATIRES, H7> HT AWT, ART
RCHGFFR, Ik B SO0 b 20 e )
WS VR TT

1) B/ NSRRI T

I TGRSR AR AL T 28 1R 2, BN 1#
FBE R ok, BT SRR S I e i AL



372 7

5 N A H31 4

X5 F I SEA, T RTAE I3RS 5 LT
S R P= A2 1, T L35 Ha A B AR 2 TR) 25 AH TP,
{RAEIEAT B AT,

oy SR SR ] A PRI, R AR (R R A T S
L

1, 1 S8 2t 2 3 M 8J2,
2, 13 T3 15 12 FR a8,
34, 12 T3 25 8

g b, BT WERRE 5 70 CL M R 58 BRI IRES T R
& BUFEPREL WS B I [A] 24 1439.95's, &
VI BRI 8] 597,75 s, BV 452 IR0 9. FE4N 1
T E TS 3%

ﬁﬂ%fﬁﬁfiﬁéﬁﬁﬁﬁﬂw Y

14, 17255 2): A g N gz PR g 08 g
o, 12 TR 3z P g
34, 17 T8 31 20h g

AR WA, TR 3G I () 57 48 0 B 2 24 v B 2D
(IR, R HEAARTR PR AR, — MO, R IER
BRI TARPR B SUE L, PRI brofe 15 .

2) AL HIRES 2.

SEFR I FH R, E SRR A R0 1) YR A 1) S it
b, B RER B IZ AT R IR A, B eI A R
AR R IR P sem 2, gl —w B, v
DE BRI N AR BS FE b, TE I Lhi H AR R B0
PE, Wrae N — R TR 2 DX AR S e Y 22, i ik
FSTIEARTL. T RE B BEAT R EE L e
FRIZATIEE, &M 2 X I D0 3 )2 f 24 2 1
SEAERE— 2, MR E M N AZZ, & K RFETHRET
K55 .

BT FIR EAT IS AT R R A g B S4B, R
KR XA e M N2 0 12, ST 5, s
MR FRERELS = —19.834, BLIHKHE B T2 >
WRE, B2 KA B AR = 2, 5T N 26 A
G BEE K3)Z, EFXHERL S, AT AR 2k
IR FRER LS = —13.866, WRHE3.3. 1464, &
It — B A GO R, B RS S b %
WA AR EAT S A TR R SR AR S i 2
W Ae e T3)2, M 32K A i A7 W e 1 5% s k.

IERON P E ST
14, F%SF 3F MSF
o, 32 N1 THop SA g
34, 32 2N 8.

g b, PrA RS A S Y 58 B, AZIRER T &

I TR & BT RBL I [0] 4 978.85 s, ATl
AR 7] 4959775 s, BV IRECNT. VEA 1T
AT S5 52

P RIR B 7 58 PR B B0 % IS 25 45 A
RAPTR.

R4 PAEIRA T R AEARAT PG
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Fig. 5 Simulation of passenger flow SCADA interface

4 %5 (Conclusion)
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off elevator in sequence scheduling schemes)
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