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Energy saving control of building electrical lighting system based on particle swarm
optimization algorithm
MA Youxin
(Zhejiang Industry and Trade Vocational College, Wenzhou 325000, China)

Abstract: The conventional energy saving control method of building electrical lighting system mainly uses
DIALux software to build a Room Element building energy saving model, which is easily affected by the light
density of lighting calculation, resulting in poor energy saving control index. Therefore, an energy saving control
method of building electrical lighting system based on particle swarm optimization algorithm was proposed. That is,
the energy-saving control model of the lighting system is constructed by particle swarm optimization algorithm, the
energy-saving fuzzy controller of the building electrical lighting system is designed, and the energy-saving clock
chip control process of the building electrical lighting system is generated, so as to realize the energy-saving control
of the building electrical lighting system. The experimental results show that in different energy-saving control
periods, the energy-saving control method designed in this paper has good control indicators, has reliability and
application value, and has made contributions to meet the requirements of energy use and promote the green and

sustainable development of buildings.

Keywords: particle swarm optimization algorithm; buildings; electrical; lighting system; energy saving control

0 El ; \ N
515 JEUR . REE AT B, R IE W] R G A AR

HHE I RGE PR R NN 2, AREEEA RS, BB AL, R
Wi SRR I R SE, TEIMAREME MU RGN B R 5%, SRR RITHENA

2025 FEFE 28 | @i bd 23



c2 k370 | Theme Plan

=m OFEIE R A BRI E K, ARE

SN G hEE, REFEIUEEYE; OF
FH R 2T A A R, PRI RETHFR RS, ik R

AR R IR AV ORISR, R
BUR R RE IR 5 2048 i 2 B (b & R,
B IR GERY R RE AL R PO &, R
SOk GE, WRIETHRRKSL ., Bk, &
FEX G R R e REEE I REA T IR AT AT

kb, EUR B R G RS R
RRREIL RS, BRI B A B B AR A
BixgmairRE, SIEP S 4R E .
Britzoh, BREETIHRBNGE @A, &
BiE I SRR P, R A S B I TR] B R AR BRI i A
BATIRAED . ST I TR S R AR
GiRia TR AL, BT T LA LRI 615 %, 3
HR[6]ILASTC12C5A60S28 AL A0, A
P . o SR R Y R LCD o B . A ff
R TG N N AN, e o
P A e T S ek 0 e S A DB sk 55 . AR ENTEA
HOEE R i, REGEA D RHELT; HAANEX
AL, ARG 2 58 A RE TR T AT e S B
LCD 8.7 7 S8 I 5775 24 Al e A o % e T RE IR 2
T A B, B R R LR Y B E)
PEfl, SEIBEBUREBTRE. ZAGLAREA
BORE, BAEE 5 TR REAFAE R, AR
AR 2 N PR S I AT RETR G, S BUTE
BOG, SCHRI7IARE Tt & BULR K REHERE,
o HE T 28 G0 428 1) 2 B R At (R TR A PR BE AT
Gifih, HOL, Wi feRE (Angde, X, %
S) RO — R EE, TFXHLTE A R T EALIR
KACEL, DR REe s B, MREER
DOBCRFRRE G B A T8 R A 3 (=, BRI
LRI 2 R, RE R RG S, R, R
PN TR 22 A 26 b dt B RE ALY, B 5 N IR 4
i, VRAG AR IS, ADLIC TR IA IS R of L F
(it ek R, R4 )RRy
MIPEf 28, ZRERREA AP M RS
RERCR, HUFRE RS, rTRESBtitidiE
FERTER K

24 %5 5l | 2025 5% 2 1A

hid oy U PR TR BE SR, AT TR T
AR R T —RA BT IR RS
RETE Il 05 7 .

1 BEFBRSBRRSFNFHACEZY
BEIE ARt
1.1 EFRFEENE R TR HIEE
R RO IL R B — R L s, AL
ST ST 2R s ) R B A B, AR U AR
AR TR TR R T Re s HIs R,
TR BAR L R A k. EEFIR R
MR G, TTRERY H bR ELAE B IC I RERE . 425
HE B R BT B s 2R S AR A R G4
BRREME . (F ok DA BORBE A R
MRAIEEFLE B REE T K& G5,
G S L BR AR 4 T R . SIA TR T FiEE
iR RE I A, DAVEMb A AR (B AT RE Y AR e
T R R P S . il i R e S
[, Bk FiEsEE AR, hEEEn £
FEPEBE SR T4k, Bbi AT DR R e 015 B ik
g%, BRANERKIEEPY
P=F(-p) (1)
A, PO R T R BEE B s p Ay IR e
15 {E
Hi ot , ek DR 4G B dE 1 gk BORDGE B Y
PR, IR SR RE R dl O fb i R 0 T B
H A,
FERE TR TAREE N 2 5, i T ke
P 1l B A R B . 1% R 50 Sk e S X IR 0 % (B R Y
REfEHILLBIZ 2%, Bk TEB TETRERH
TP RE . I PR A AR IR CE MR, AT LA
PEAT RERE 150 5 FE ] R R U, A R B BE Y
RE Sl 2 MR A T ok Wy fil o 5 %6 . R B R 115 2
JLE AN, AR RE i B AR e B pi
Pn=a,+(b,—a,)h, 2
b, a,. b ARG X RLZE, P AT
REd I EL 1™
Wk BARR A, WA T b A R



K TR T RE AL SR 500 W] R G e

b, HoAJRERIRF TR KR M TR =
{ERAE T ReSE I H bR b B 2 e, EATh+
(B SR R, Oh T ARIUR R A I 4 R A
RELE, SIAT 2RBEILERAIPLE . @i A
SRR R AL BRI, PR EE LR
TEZNE, HARKEERNE. R, 2/
BENLE BT ST AN THE R Z e, FRIK 7R3
A JR i e R AR . SE BT isig(v) A
sig(v) =1/(1 +exp(v,)) 3)
Ao, exp(v) o i RE B Al
FERL AT e b, A AE R T A XURG:
BIRL - foc DL i 1] [R] — o 4 T gt i A ]
AR T — R4, FFREHLA BA [ 4 B 22 )
BEAT S R, R A A 5 I AAE 73R - RE A /E
N [l 4 8 s e v AT A R, AT T %R
FOEA RS G SR TTR  O M A a5 | A
v, = v, +c(t) 4)
K, o WIEHIACERE s v AR &R
W& (MR T IEREFLE,
Hi gL, 8Ok A TR O 51 R s ] e S, 2%
fil T )R EE LA TR, R TR A R N i
Bk
% B F B 2RO MR Ao R R W R 5
Wy, fEAZEARECBIRETHETTHES
ne 2T 4G E A B A R AR B R, TR
e KT B A R AR B R B DL S AR R M el T 2
UYL R, et R R RN A R R R A
B, ST R DR A R IR REASCR , I
hJEER T REE R A T E R BRI B k. 2
7 45 o B B R IR B BRE A
E =) f(xp)d, (%)
Ao, floy) AAT BAESRE - AR IR B d A dEZ
PESEE
JE, MEEF R RREHE R, %
R 7 30 3k o ATl A I B SR A AR ) A R B
SCEL T AR TR B AR, IR T @B AR
MBEE 5L, W ad GASSZmAL Fn4E vh 29 3k 4
Bt, 1R 7R WA E B, RIUE T IS

Theme Plan | BE3 k31

B — et &, SCBL T o6 T i RO Y R g ol
e mERit, e TRelERI R, JERER TR
FERLAS . Ao AT HL R BT BB IR F (X0 4

F(X)=)Y w,exp(b|X-C,[)+b (6)
K, wATRMAEITTA O bAERIREE; X
AR AL C ok W S A R B

25 7Y AT DL 3R BCHE 5 A 3 R R 5 RO
b, ORI B A S R A BT R
H, BERER T OURESSHIRE R, ARIE T ¥R
R —EE L &

1.2 AR SKEAR ST RE MR H 25

3 TR B IR R G Re il A 3
AL BRZESR , AR SR 4 RN 2 7 o A1 158 5
I, AR A B i T TR R . A
7 BE RS SEINE FIWT A (R B T RIRRRE S &, FHEAT
PeAL A%, P4 o 10 RE A28 il Y wT Sk

RS 2% i T, H R m AL
wMNIE R ABES . X SRR R ECR
SLBL, SRR R ALRE S R R AR S AR
TEARSCH, BT Re s il 22 (8 Fn s il 22 1L 2 0E A
AN, HE TH R AR, X R IEH
KUREME AR S A Y BLR A, R A B
e E, ET/aSRE MR,

R 425 o KL ) g A 47 il & A % O 40 s
BURE T A s B AR, AR R B SR R
A GRS BRI OLFN T Re A d A 2ok, iE 1 AH R
B RSB 42 SR o o SR i A A 0 2 HE R A 2%
. B 2 H HY A8 ek BCRE AN BORME . i i B
IR e, Bl @5 i IR B R GE 1T e s
IR RS BA R o R SR e 15 38 P A5 5 & T 4tk
NG R B R, IR B AR 4 R U

U, =E,EC (7
Kb, EChTResdlEE s EAERIERERE,; C
oL X =R

TR T AR R 8 1l 2% A7 AR AN [ A B A B AR
W, HREHE ESEET L SRERBEA,
PLSE R - #E 4. EH b mT DR i F A 1 A A DN
A, AR A= E,, B

2025 FEFE 28 | @i bdl 25



| Theme Plan

FEER

E=0-0 )
Kb, OSHMBIH R EE s 04 9% B L
B, &aiZMmARET LT ESCRAE, R W2
AR I R T A U R, 15 Y RE AR
Pl & an LR

Fuzzy [ | F022Y Fuzzy b

sl | f
|| i i

dide ||

B BAESEIRG A
Fig. 1 Energy saving fuzzy controller for building electrical
lighting system
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Fig. 2 Clock chip control process for building electrical lighting

system
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Tab. 1 Standard illuminance values for architectural lighting

system
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