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Dynamic control method for indoor green artificial light

environment in buildings
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Abstract; This article focuses on the closed assembly line workshop in the electronic information manufacturing
industry and proposes a dynamic dimming method based on light non-visual effects and intelligent optimization
algorithm to address the shortcomings of high energy consumption and low comfort in the artificial light
environment of the workshop. Firstly, based on the interior lighting scene of the assembly line workshop, the
corresponding dynamic dimming strategy is developed. On this basis, the mathematical model of light regulation is
established by combining LED lamps with pulse width modulation technology and light simulation in DIAlux.
Secondly, in order to improve the optimization ability and robustness of the Antlion algorithm, an improved Antlion
algorithm based on PWLCM chaotic mapping, Levy flight, firefly disturbance and adaptive hybrid mutation
mechanism is proposed, and the improved Antlion algorithm is used to solve the mathematical model of light
regulation and achieve the optimal control of light. Finally, the algorithm comparison experiment, illumination
control accuracy experiment and illumination simulation experiment are designed. Experimental results show that
the improved Antlion algorithm has stronger optimization ability and higher stability than other algorithms. The
dynamic dimming method can control the illumination error within 5lux, and the dimming is accurate. The dynamic
dimming method can save energy and alleviate worker fatigue at the same time.
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Fig. 3 Grouping diagram of lamps in factory floor
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Fig. 7

FRAE 7 0151 TALO B9 4 45 Fh B ¢ 2 3 1
FHEE RsR, [ ALO ML, TALO f4 i $0s B
WA, AR 50 ¥k 72 A B uT e $ B S 1 A B
. BAR LGSALO  H A A F-hRE f1, (HE
Wi S0 B A H TALO 4548 B4R CALO fir &5
bk, HHEF bR ML TIALO 4555, E ikt
SCIGUERH , PWLCM i i e 5 o 38 7 50 400 4
FERE, AWML M SR B B &M IR A

Optimal fitness change curve

73 AL RE B 25 b 50 AR i Y AR e R, DT 1
SRR SR . AW SEE . Siiee &
e, TALO R H& M. MHEFHAME %, @
i TALO SR B I B A RS, RE A8 3 — P 1%
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3.2 AREHAEMELR

A TALO SRR G R JA ¥ BU2A458, 43 5k 1
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Tab. 4 Table of optimal dimming coefficient of lamp group
N JT B2 S AR U0 R L
o Gl G2 G3 Ga G5 G6 GT7 G8 G
1 0. 46 0. 38 0.35 0. 34 0.23 0.90 0. 82 0. 80 0. 95
2 0.42 0. 34 0.32 0. 31 0. 21 0. 81 0.75 0.73 0. 86
3 0. 45 0. 37 0. 34 0.32 0.22 0. 84 0. 82 0.79 0. 88
4 0. 44 0. 36 0. 34 0. 33 0.22 0. 84 0. 82 0.77 0.91

K 4 P i L R A N AE DIALux it
SEHY TR )G B R, BEAT Ok BB, of b BR
JERUME S IR B E B, SRR IRZE, WAL S.
DL I 40 U7 s R 80 28 4 i vk 1) TR 12

HI 5 %N, BREIRZM R RME A Slux, &

/MBS Olux, ZEERFW, @ id 7 SCH A I
B AR J7 15 SR O IR 45 0 R R B A ) a1
ol 2R M mT S BLAAIR R 22 WO RS TR A DG, AR ST
W7 ik B A — R 47k,

x5 HREREESRERBUEX LR

Tab. 5 Comparison table of illuminance set values and simulated illuminance values

T 1 HUE /Ix L5y 2 WUE /1x

SEBy 3 MUE /1x SEH 4 WUE/1x

X3k

BOEME BUUME BRIEME BUEE BRME RZEE BoEfd BUUME R B BUE REM
A 110 111 1 100 102 2 105 105 0 104 105 1
B 550 552 2 500 503 3 525 529 4 527 529 2
C 550 552 2 500 500 0 545 550 5 532 537 5
D 550 554 4 500 502 2 535 538 3 519 522 3
E 550 553 3 500 501 1 515 517 2 543 548 5
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3.3 RERERITIE

BT B A RS, RS ) &) T X A—
FIXIk E BB 5 € {E 43 ] A [104, 500, 525, 550,
512], W ZEla) BEAT 00 BROBLAEL, SRAS 5B 43 I ) 47
RUZEH) &I CS (A R a7t mlERE, L3 6.

BT R R AL, 1S5
WHEERGFE—-EMNRE, BiEEE2 . KX
WFFE R G 42 18] 52 b 9 BEIH 7 58 AR B 18] F )8 4

AT E AP PRI 5 o AT H L 42 ) SR e 3
JTHOGEE 2 100 Im, BEHFE K 23 W, Hfi
B REFER 3 450 J, M F 6 H A ELIE I Jn, AR
& R 0k R 25 A 95 7 1 AH 85 T 28 18] 52 B BRBH 5
AETRE, W FEACA L 32 8 A, AR 4,
ZeE) 4 MK E TAERX A CS B K TF 0.3,
HFEE R 5700 BRI, ol T #,
WEINCE S, TR T T AR R B
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Tab. 6 Table of CS values and lighting energy consumption in sub regions at certain times

i 1] CCT/K CCTansi /K ZE ) £ F X CS A B[R] REAE /)
8: 00 5278 5 000 [0.142, 0.425, 0.434, 0.443, 0.429] 2 125. 82
9: 00 5 650 5 700 [0.167, 0.459, 0.468, 0.476, 0.463] 2 230. 69
10: 00 5278 5 000 [0.142, 0.425, 0.434, 0.443, 0.429] 1979. 89
(R A i) 4 407 4 500 [0.123, 0.396, 0.406, 0.415, 0.401] 2 102. 05
11: 00 5 650 5700 [0.167, 0.459, 0.468, 0.476, 0.463] 2 208. 64
12: 00 4 407 4 500 [0.123, 0.396, 0.406, 0.415, 0.401] 2 007. 88
SN
14: 00 5278 5 000 [0.142, 0.425, 0.434, 0.443, 0.429] 2 156. 48
16: 00 5 650 5 700 [0.167, 0.459, 0.468, 0.476, 0.463] 2 235.75
18: 00 4 407 4 500 [0.123, 0.396, 0.406, 0.415, 0.401] 1953.13
s ER TSRS BT [1]. HOE 5 e TR, 2023,

(1)FF PWLCM RIS, Levy A7, #
KB K A R R AR S B A B0 e R O %
FHES T WO 5 R 5 SR 4k R AT A B 43 1 5% Y L
W35 B 5k T ] 04 72 S o) SO AR A0 B0, M S
JEE P, SUERE SR, FRE T

(2OMRYESIR 25 2R, AR SCHR Y B O IR Bl A i 4
JPE VG HED, AR RERY R R T AR BL;

(3) 7RS4 Hh B O i 3 25 4% 7 1 0 OB AR L E
ROSAH SR WE 5 B8 B0 2 64T TR, WO
FAROEANME . N B10 3 1 A 5 HL K I ) A B0 3
RN St —E 2%

(4) G AR BE G W A H iy E B 450 0830 76 8 2% 1Y)
R, W REIK T, JFAE— A, ZH
FARMA R U, R TE i B A 8 1 6 b .
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