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Abstract: On the basis of the luminance contrast between target and background, the model of luminance
fusion under the condition of infrared irradiation was established and then the condition of luminance
fusion was obtained. According to different combinations of target and background in infrared detection,
the applicable objects under the condition of infrared irradiation were studied and the conclusion was
verified through the simulation of different combinations. The results show that the method of realizing
the luminance fusion by infrared irradiation is suitable for bright objects with higher emissivity and dark
objects with lower emissivity than background. Especially, when target’ s temperature is equal to
background’s, the infrared radiation realizing the luminance fusion on one band is equal to the radiation
remittance of blackbody with the same temperature on the same band. In the end, the experiments were
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carried out with real infrared irradiating system irradiating different combinations of target and

background, including bright target and dark target. Experimental results show that the luminance fusion

of target and background has been realized on the middle infrared band to a certain extent, illustrating the

effectiveness of the proposed method.
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Fig.1 Irradiation model under the condition of infrared irradiation
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Fig.2 Apparent luminance curves under the condition of infrared

irradiation

ME 2 R LUE i, Hbs R W58 R B A IR 1Y
TR 18 R R 5 T S e W Y G KR A A 22
S, DT A5 B bR A 5t i 3R 00 5% B 22 e A IR AR
AL FERE— RBE 2T, B AR AT 5t i RS2
JERE A R, AR R S A 2ROUL S BE X LG EE R 0,
L, 2B RS 250 H AR FE S i 52 BERLA 1 OC
HEAE T A 0 R BEXT B AR A se b A7 BT
16 BRI S T 2 (R LLJE C, =
0), AR4 A 2 (5) , LTAMEET A& 14 F H AR AT 5L O I
=SSR
X X
SIJ MA_T‘d)\—abJ M, 7. dA
TS (6)
&~ &
T2 MRS B LB T8, B, >0,

MG A (6), AT LA 2] .

(a-e)e |, My sdrea | M, d0)>0 (1)

PN (T) W £E M BRI 2 1F T S B — B BE (A~
A2) b F BRI S G B R R S I R A 4
o AT LA, HAR R 56875 S0 B B il fme 4 02
HT BRI 5% 00 A 5 R S JBE 2 [ A9 5C R DR E Y

E’\1~’\z:

2 Bt & THRMSESEENER
MRERRFE

2.1 dg5MRM b BirfnESaE
TELLAMEI R R, HAR AT 5 A0 2040 s 5

Rtk 2 h A B A AR RO E WSO T,
FIBR FE 5 09 32 B P LUK [l m] LIRS TA], {5 %
FAEEAT P YRR — AT, R, £04h
W, BAR 595 SRR R R EAAELLT 6
MAA R 1 PR,

R1IARBEMEZFREZHTHERNEREAS
Tab.1 Combinations of target and background with

different temperatures and emissivities
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Fig.3 Solution sets of inequality of luminance fusion
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Fig.4 Relationship between luminance contrast and illuminance for
target and background with different temperature differences

and different emissivity differences
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Fig.6 Infrared images of dark object
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