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Performance of low-light-level imaging system

under light interference
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(Huayin Ordance Test Center of China, Huayin 714200, China)

Abstract: Based on two ways of light interference to LLL (Low-light-level) imaging system, the
transmission model of light interference was established. Response characteristics of LLL imaging system
was also analysed, and quantitative relation model of light radiant energy with response characteristics
was also established. With simulation platform designed based on the data of theory and practice, low-
light-level imaging under light interference was simulated. Computing results of gray mean, mean-square
error and correlation function indicate that the quality of low-light-level imaging is directly related to the
position and lightness of light interference source. The different position also can lead to different trend
of correlation function. The light interference experiment was carried out, whose results were in
agreement with simulation. It also indicate that the contrast between target and background is increased
under light interference. And it is gradually decreased with increasing interference distance untill less then
without interference.
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Fig.1 Diagram of LLL imaging system under light interference
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Fig.2 Direct transmission spectral radiation intensity of camion

lamps

1014001-2



bk T2

% 10 #

www.irla.cn

%48 %

Beoaitkam ot K, R AT S T i R e X
AU BE3Z 2 AN R W BN, e ] L e H A i B
2 B KA WK o
1.2 [EEEHEE
R HE B 2 AR W8 28 B bR XT38 TR A 5 R
P, AT BA S S FRAE AL H O H LAY S SRR AR T g
B B R R 18z S FE AR WL )z
% (BRDF) 52 7 1511 1 ep i g i 455 750 Ay 3 AR i 3 4%
P, W) B AR A F W& Z 185, BE A 38 5 5 E 1)
S, A A8 O o B G B bR 2 Y B S R T
JH AL TR S 3 3R A il i LRk 0k .
(t,v,v’,w):%A(wH
GWIGO) 714 (w) 3)
4ryy
Sy (u) F 7R BRDF B 615 R AL, B =2 A ST £ 1Y 2R
B 20 8 Sy RV B A T
S, (1)=Cot (1=C)(1-10)° (4)
AHF:Cel0,1], /AWK A TS EF, 7T HIE
AT R . D(t,v,v' ,w)3 /< BRDF [y 5
) AR, ph 18 R 0 i AR IR ST Al e, LR GR
A H

D(t,v,v' ,w):T’TA(w)+ I Z(HA(w) (5)

1
4arvy’

T2 8 AR E RO TR kS, AR
b=y
(r,v,v',w):%ﬂv')mwn

L N
dTryy

H ,Gv) GO Z(1) AW) 73 5 AT 7R N

G=—Y—— G )=— %

r—rv+v r—rv'+v’

= r A/ P
20 1417 AW) P =pwWw? ®)

X re 0,11, 328 A AR 3% LR 7, 25 r=0
W, RoNaEBEW R, 4 or=1 0, FRORA0E RO
p e [0, 115 H AR 3R 1 45 i) [F P 5, 25 p=0 i, &
ARO[ S 2 p=1 I R Al fh) R
454 H AR 20 B — 4> 1 T i) BRDF o5 % R, I
FIO6 T Y AE B — A>T T Ak 7™ A i B8 g IR EE E,, RT LA
THIE G A — A T T A WL 5 1] 7 A R N SR L
L=RE+L, 9

- Lo Fn H AR KT T A 5 50 5T 58 B o

ST IR e fEh, RATRE R 4K
et e 2 H AR, A5 H bR R0 A AR RO RTECST
2 KL BRHOURER R G . WA HOE &
B NIE R PRy SR

Ly=L,m+Ly=(RE,7+Ly)T,"+ Ly (10)

A en, R AT TS B AR 3R 1 2Z W K&
R 7 FRon HAR R -5 BOE AR R 5 Z 18 R

454 S A I AR A R T R O T R S 55 2 i
2R (18 2 S22k iR ) & MODTRAN 153 1 1 K< i
1 R (1976 47 58 [ AR R, T T, LS
&9 0km, KIS 60°, 4 i B 25 O 2km) , i # 4
ST S HARZ BB Ry 10m, alF 5l 40T 20
R 2 A i i % it B2 il R (AN 181 3 BT 7)o AATHRE
GURATLLA e il TR B R 3R G SO R
SO, AT 285 I e A s O R A il 2 2 A
2

. giue) -1
adiance/W-m™ st -um
= |38} [35) W [9%]
W L= wn = wn
T . )

—_
=3
T

R
=]
n

0304 05 06 07 08 09 1.0 1.1
Wavelength/pum
P 3 % 2 2 AT i S5 ] A% i Ol 15 e G o 2
Fig.3 Indirect transmission spectral radiation intensity of camion

lamps
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Fig.4 Imaging simulation platform of LLL imaging system under

light interference
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Fig.5 Imaging simulation results when observation and interference

in same direction
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in perpendicular direction
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Fig.7 Image quality calculation results when observation and

interference in same direction
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