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Energy-saving optimization of metro intelligent lighting

system based on improved particle swarm optimization algorithm

LIU Yang, HUANG Jing, LI Jinlong
(School of Electrical and Information Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; During operation, metro lighting systems consume substantial energy, and conventional control
strategies often struggle to balance energy efficiency with passenger comfort. To tackle this challenge, a lighting
optimization strategy based on the hybrid dynamic particle swarm optimization ( HDPSO ) algorithm is
proposed. First, the HDPSO algorithm is used to compute illumination and energy consumption under varying
passenger flow conditions and to build a lookup table. Next, a long short-term memory ( LSTM) network is
used to predict the passenger flow in the future period based on historical data, and the predicted results are
weighted and combined with actual data to serve as inputs for the lookup process, which then retrieves the
corresponding illumination and energy consumption values. Finally, a DIALux modeling and simulation
calculates the unified glare rating (UGR) to assess passenger comfort. Experimental results show that, this
method reduces energy consumption by 16.53 % compared with the fixed illumination scheme and 11.60 %
compared with the time-segmented control scheme, and it provides better passenger comfort.

Keywords : metro lighting system; HDPSO; LSTM; DIALux modeling; energy-saving optimization
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Tab.1 Comparison of objective function simulation

results
B/ N By milE EKRE PE
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ZE I, HDPSO 78 3K fiff 36 F 2 70 12 1) b 2k iR B



278 R B TR 4

524 4

RGREAEM AL BT | SO0 A B RN i S48 &8 T
A — BT, DX 45 3R F | HDPSO B k1
SRARPERBAROE T HAh 3 AL

3 EFR=ETN

TEHER BRI Ak | 26 0t 2 52 ) R 2 75 0K
R R, S0 AL L LI ME B 5 2
RIS I 422 38 90 2 5 S50 I S, DA 52 M) 3R %
FPIE FEFNREAESE S 4N, 25 i PR I AR 42 T
AN R 23 AR 25 1A 50 5 T 25 Ik R VB AT DR 5 v
SeTE RCRE IR IR 9% . ik, AR5 R H LSTM il
DN ) 25 3, ST VR 4 IR 3R T R AR s fb AR
FETE

SERSECE I B AR T b 2 S 2Bl 2023 4
9H1H=ZEI12H30H(H&H6:30 — 2310, %
10 minicsg—IK, 36 101 BB | 8] 3 JE/R T L
YEH 535 TAE B B9 I 25 5%, i Y 2R AL 5%
25, AT T 3 RS Sy, AP R v RE WK 2,

600 ) i
wl [ mi )
<400 | \ /\
B0 [\ /\
5E200 o\ o A y. ’
100 / \J\ 'AV\/\ / \_‘w'\ /\“‘ f/ V"A.\/“j
o~/ ; ' W
0 2 40 60 80 100
i ] B A
(a) TAEH
o I M
<o " mmi |||
3400 | \ I "o ‘ I
ig 300 £ / “: /\ \ /u ‘\ / \
* ?gg / L\; \ \;\/‘\ '\/\ W/ /“—«’M\/[v‘ 1\) \/ \-v/"/ ‘x
0 N ! N
’ 0 40 60 80 100
NEET
(b) L TAEH

B3 FEREMNESIKWE

Fig.3 Predicted and actual passenger flow values
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Fig.4 Comparison of illumination control strategies

ARG 3 AR5 RAETAE H 53R TAEH Ry
B, AT LIRS« [ I RE -5 942 I Iw] LA ] 7 SRR
AR A A S Y R, SO R A A AT A
e MR | AE TR 2% . LR ARWFFE 82 10
FET % i sl A Ve 4 A R 2 IR TR, S 3K
FRARRERE, RO EAERY T RERCR . R 3 JE T

wh SR S ENA T BAR T 3 Mo I REFEXT
b, AT, ZEAR R 2 2 DL AR i e R 4 ol
REAMEL T HEAE, BRI S, B TR s
il JEUE 7 28 T 1 A R AR A 11 BEURE O R R Y
16.53% , $Hsf 1] Be 45 il Jy 28R R Y 11.60%

®3 IMATREEFRIL

Tab.3 Comparison of energy consumption among three schemes
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