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Abstract

A precise light compensating method integrated with real-time environmental monitoring, specific
wavelength light complementing and quantitative decision-making was proposed. Based on feedback
control mechanism, a quantitative decision-making algorithm was put forward. Using a single chip as the
central control unit, the light complementing value was accurately calculated based on the environmental
temperature and the difference between target and real-time values of light intensity of red and blue light.
Light intensity output of LED was adjusted by PWM duty cycle to meet the demand of light
complementing. Experimental results show that the system has achieved quantitative multi-waveband light
complementing. And it realized the energy saving of 54% and 83% respectively to filament lamp and
fluorescent. With the same LED, the system has an average energy saving ability of 30% or more
compared to the existed LED light compensating system, and the energy saving rate fluctuated at different
light quality thresholds and environment conditions.
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Fig.1 Dynamic feedback control mechanism
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Fig.2 Hardware structure of precise light

compensating system
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Fig.3 Monitoring module schematic
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Fig.5 System experimental results
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three lights compensating equipment

Aol B Ty R
RES
AT S A ;T R/ RO
o —fbfE
/W /lx-W !
LED % 4L 28 1 060
1 680 42.26 1
KT W 11.75 620
1. 100 1750
H AT 1937 19.37 0.46
W% 100 187
41 72 260
WIEIT 530 7.36 0.17
i 72 270

2011 47 10 HEHf R 485 % # LED otk 4
R FE BE A AT 1 D0 2R AT X L 525G, M A 2R A
2006 LED ST R DG LED JTAE A OE IR, HOB IR i)
B Iy A A O 5 AR — B, DL I g i
REAPMOL I L WA ALk . R AT H OB AR A ot
P, M A AR LED AT 41 9 40 ¥t LED 4T
FOBi D Se 1, P 2H B v i ) 06 58 O £ 1 B
3000 Ix, 156 A9 B{E 600 Ix, 47 R B Fl o4 10 ~
35°C, %2y 11 19 HLE R . b3 M LED



330

SR RE S5 - B AR Ml AT IR SORS W R oL R 4 185

F G0 R 8 ' IR AR R 4 P BOG s, L
il B 4 R4 T B ROIR A S0 T A5 b A 4 Uk
BOGSRA T 27 000 Ix B, i LI h A e R AT
W LB, W Aot B S5 b E R
LED Z %5 B 1% & 27 000 Ix, B i T B (8 {5 35 4 FF
RE, RZBFFRMRE . BTG AN A%
JeRR &, N R S8R B O 0R T

VB, FEREAH X o (B 75 JF M 5 &0 5 % ot Bl B ) A2
b, P G5 1 O 5 R U AE A e kb O o= R A T
RPN R 2 Fron . SEE R B, AE AR R (E %
BRI AWM EHT, B RBAEKE M
LED R4 17 fig 63% , 38 i 2 WXt 52 5, 76 A [
BIME RSN WRER B — s, Py
RETE 30% LA |,

R2 HEIELRZESEANLRETREXLL

Tab.2 Experimental comparison between the intelligent and the conventional light compensating system
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