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Research on application of infrared and white light mixed
supplemental lighting system in intelligent transportation

Gao Dongdong, Xu Xiaoting, Li Bo
(College of Science, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract: The importance of complete supplemental lighting system was also more obvious with the
continuous improvement of China’s "safe city" project. Firstly, the function and classification of the
supplemental lighting system, the advantages and disadvantages of the present supplemental lighting
system in the intelligent transportation system were expounded. To solve glare and overexposure these two
problems in the supplemental lighting system, an anti—glare supplemental lighting system based on array
light emitting diode mixed with infrared and white light was designed. Its hardware and software based
on field programmable gate array (FPGA) adaptive algorithms were completed, and its effects were tested
in the meantime. The test results show that its supplemental lighting effect is better than the white light,
and the glare is significantly reduced. Besides, the binarization distribution of license plate images is
even. And it is proved that the anti —glare supplemental lighting system could effectively solve the
overexposure problem of the license plate.
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Fig.1 Hardware design framework of supplemental

lighting control system
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Tab.1 Reflectivity table of the license plates

with different colors corresponding

to different bands

R Vermilion Blue White Black
Wave- Tan license . . . .
license license license license
length /nm plate
plate plate plate plate

430 0.078 0.063 0.090 0.718 0.025
450 0.080 0.065 0.088 0.725 0.025
470 0.085 0.065 0.080 0.735 0.025
750 0.482 0.785 0.060 0.660 0.025
800 0.455 0.790 0.060 0.900 0.025
850 0.455 0.790 0.068 0.790 0.025
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Fig.2 Structure diagram of the LED supplemental lighting light panel
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Fig.4 Supplemental lighting effect with white LED light
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Fig.7 Supplemental lighting effect with white LED light
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Fig.8 Supplemental lighting effect with infrared

and white mixed LED light
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Fig.9 Example of license plate overexposure
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Fig.10 Soft design flow chart

(1) VR4 i X3l 18 4 73 Oy IXCJE) B9 B2 B Al Fl
2 P W O TR R WS 4

(2) FF JB X35 08 B 4 Ol DX T) 4 6 B B B A4l it
S 07 B DG Y FR A, o A RO R KPS 56
SR G B O H Y
3.1.1 RERX] oAk

TR RESCIE T MR R G, EEK B A N F E H
GRNEIEN: S RN T8 S-S A o S0 KR U S U
AN T 1) 56 1 DI, ROV 4 7 X 5 4 e X O

BT 8 g R R AT UK R B0 AR 4
R R I X, REMTE K EER D
2 I 5 R AT TR RAT O, R R Al AT
FER R OT HE A, R X SR A S B RS G R 1Y
DI, 32 KR T B 3 B A

¥ e R BRI W S e, Bk
b R R FPGA 325, Wi/ CPU %R &5 H , %
Lok B DXl A G SR AT

(1) BEM& A8 Ak, 4 R b 22 v e B DX B 5 A%
56 Xk X 43

(2) )49 4 2 P - 40 78 5 0k S G i R IXC
B, JRGE s SR A b i X L A B R R
HEH

(3) Al 11 fir s, by R AR 5 — A8 Ak 1% 1 ) 52
A, HARMELE FPGA b 5E i, 1& FPGA it fm—

Comparator

DATA[0]

DATA[7:0]

DATA[7:1]

P11 3% T FPGA i {14 — {E AL Btk
Fig.11 Image binarization module based on FPGA

0918006-5



bk T2

% O M www.irla.cn % 47 &
A BB AR AT 8 bit 195, 5 P i 0 B (i 3t ;
A BRI e, B LA 28 508 85 A% 37 {13 1 1 E=E,x— (4)

B 255 gk, XFF 1 080 P R 45 i 46
Tt - 33 50 R0 0 A B ) S #E 4 E 150 ms 2 N, BT L
6 4 ] DL f S R

(4) 78 1% B AR A8 At 8 S R s B AL i 4
FPGA , i A G IEAl i,
3.1.2 B & ERAEAE R

PR E R 2 R RS
AT, TN X 0K 3 T FPGA 1 IX 8K 1 7
Pk B AR Ak

DX 380 S 45 B3 2 A RMR R AT A Ak 1 i il
FGIHZ XN AR R K, R EME
J5 5 B AR B, A5 3R DR R W 2 1 (SR )
Wi B EHT T B E B BRGSO R R R M A K
JE T B A6 A 1 SR, U 23 fe 3 A S B
LS R

MR X A T 2 B OG By B i FPGA
Xt 25 DK KR AT X B R AR

R DX X b B P A AR i 2 R TR AR v
Sl P el T N i - =/ [ - MO
FPGA iz 5i b B, HAKZE G FPGA Y 42 Ak T
T W VG BT TR BE A v 25 I PP AL B o IR R
K IR R AN MXN, o AR R 50 IR B IR K B3R
LTy s e e L, D)2 DX 1 359 1

1,=2 - 2)

rew MX
FI R 22 28 2RT SR A5 4 R0 DX 3 o B2 B A 1

22 GSD .
\[ 2 a1
GSD.=V " an 3)

K JBE L4 o 22 11 233U AT LA A £ FPGA
A T A M B S — A B 2k T DL S B
%358 1) R JEE % LG B A
3.1.3 BROEAHE B AR

VT K TR MK B ST 8 (VA 52 RS
R JEE - H4 B A B, OO 250 R 30 1% 3 5T
B R SR B R BB IX A R K T
B KT, BT IR E S 5O E, RS R A
QIR B AT, PN R o R 35 0 6 1 B Ok o8
RGPS R TR AL ML S BE R,

~

1

35 A AT 35 AT AR 5 A ot ) 58 B P AR K B PP A
LS HAEIT I B b R BT IR A AT AT Y
A B P A8 S I P L 0 1
32 MHENKER

FE A I HR e 5 0N T XS G B AT 4 AT
T3, g oL A 2k % T 3h g 't , BV A A Ao
RO IL, AEANCIT A AT B T 2 R B Y
Ol FAACR BN 12 fros .

AR SR, R LA B O F S, BT
B R P 7 B Y R R T AT 9 2 R g,
WAL FSEOEROR . IERCR E AN 13 Prs .

P12 T3l ol 1A 35 8OR K

Fig.12 Effect pictures with manual exposure
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Fig.14 Gray histogram of shooting license plate

with manual exposure
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Fig.15 Gray histogram of shooting license plate

with automatic exposure
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