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ABSTRACT

In recent years, China has continuously advocated the use of elevator management system
based on Internet of Things technology, and the construction of elevator Internet of Things has
developed rapidly. However, the current elevator Internet of things system exists: the maintenance
process is not perfect, the maintenance speed is not fast enough; In the elevator fault diagnosis, the
lack of analysis of elevator historical data leads to the fault diagnosis is not fast and accurate.
Elevator Group Control System (EGCS) needs to improve its customer response speed and System
energy consumption.

Aiming at the above problems, this thesis designs a set of elevator operation and maintenance
system based on Internet of Things technology. All kinds of elevator operation data will be reported
to the cloud platform for storage and analysis through 4G. The Web terminal is designed to realize
the visualization of the general situation of the elevator, the real-time monitoring of the running
status, the push of the fault alarm, the retention of regular or sudden maintenance information, and
the management of all levels and types of personnel. Mobile terminal linkage WeChat is designed to
customize exclusive maintenance tasks and one-to-one push of fault alarms for maintenance
personnel to ensure a comprehensive, rapid, accurate and responsible elevator maintenance process.

In order to improve the accuracy and speed of elevator fault diagnosis, a hybrid algorithm
combining Particle Swarm Optimization (PSO) and BP neural network was used to design an
Optimization scheme for elevator fault diagnosis. Aiming at the problem that PSO-BP Algorithm is
easy to fall into local optimal solution, three optimization strategies are proposed for PSO: adjusting
nonlinear inertia weight and learning factor mode, adding dynamic step factor, and combining
Fireworks Algorithm (FWA) to improve the global optimization ability of PSO-BP Algorithm and
speed up the convergence speed. A large number of elevator fault and health data samples were used
to test the improved PSO-BP algorithm. The results show that the mean square error of the
improved PSO-BP algorithm is reduced by 34.6% and the convergence speed is increased by 21.3%,
which verifies the superiority of the improved elevator fault diagnosis method.

In view of the problems of insufficient elevator service quality and high system energy
consumption in the current elevator group control system, an evaluation model of elevator group
control system associated with multiple objectives, such as elevator ride time and system energy
consumption, was established. The internal relationship of the model was adjusted according to

different traffic modes. Based on the Artificial Bee Colony (ABC) algorithm, an optimization

11
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scheme of elevator group control scheduling is proposed. The proposed optimization scheme

optimizes the ABC algorithm from two aspects to increase the elevator operation efficiency:
adjusting the search mode of the bees to strengthen the connection between the populations, and
adding Simulated Annealing (SA) mechanism to increase the randomness of the initial search of the
algorithm. The simulation results show that the elevator group control system evaluation model
under different traffic modes can improve the system evaluation indexes such as customer waiting
time and system energy consumption after applying the improved ABC algorithm to the elevator

group control scheduling scheme, which verifies the effectiveness of the proposed method.

Keywords: Elevator operation and maintenance system, Fault diagnosis, Neural network, Elevator

scheduling, Swarm intelligence algorithm
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MR, REZSHIVARIS M. SA Bk F L5 AL A8 i R4 — e I 52
I A0 P AEBT AR T BE WL BIVE L, B Metropolis #2252 #E W R K IE#2 . Metropolis 52
AL BN DR AIE SV AL 18 o R v i S 453 2 Ry B e 0, A2 el BT AR BN A A i PR i AL

49



B L7 BHEOR 22 22 A8
PR AE S, B A AR A AT RERCRSZ, 37K T ARIOVEE, B3N T SA Bk 2 HEAE,
JrREE I TR R T A, RIRBEDRIIE 5 1 1 P Ui S e
LA 4.1 @ L% = ou B, BRAnA AR B R B RS Bk B i A b, SRR A 2 A A Bk
B [ P E R i K E B, EUREASHINR K IHLE], RSP EMEwE B A
WA MBE 2, XEERAHLSENE C i, ALl R F 5 e 0 L 0 T Wi e 2 4 Jmg e v ) L 0

e E PN

K 4.1 e 42
RO K SRR AR B 4.2,

(o)

A

B2zl

[agactrezi)

A 4
A

A

iR HbR RS EE

N ‘ ~, -
1% B8 Metropolis i R IR
T8 et I

B 4.2 BB K S TR I

50



B L7 BHEOR 22 22 A8
FRANIR KR I — BOR R AE U0 h -
(1) WA K EERIVIAGIRE T,
(2) FENL L2 DI, TFEH R BUE, S BRI
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JEAH fit(x) M0 fit(x,), RIGHER p, FRLZ R Hrh — N EBEIFEFIC s, HEA T
(4.7):

l,ﬁt(xl.)<ﬁt(xj)

D; = [ ﬁt(xj)—ﬁt(x[)
exp| —

(2) REEMIL
iR E L R TS, REA RIS P RS AN i, AR
AN B R PR AT A AR TR B, DR R AN i e IRE I e I R - B, B Bk
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AT IS ) A2 LB N (R AG) R, SRMASEE [BIE S T G, ) » B3 i i BRI AT B 28 j J2 BT 7 S5 M
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IAIE 0.0 <n(i) <. (4.15)
Horp o HHL BUE T USBI RGREAEVEN AL £, (1, /) ARA:
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4.4.2 BEEHBNRSTERE

(1) HA IR R R

HHBRAAAESNRAE SIS, BRI AR AR, B BT ERLR, SRR AL
LR T T AR, WS AT IS T M v, AT AT =k, WEB MG
R, FBE RIS AERE IR .

E=|: : : (4.18)

¢ G €

X P RREIERN, i={12.. M} jRRE R, j={1,2,.. Ny s N4THTHRBEAT
W&, s=0FmRFIL, s=+1FREATHH, s=-1FRFITHH; e Ronihi G HAT
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