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Fusion algorithm of visible and infrared image based on
Laplace decomposition coupled with brightness adjustment
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Abstract : In order to solve the problem as the target information is not prominent in the fusion results of many visible and infrared image
fusion methods. The Laplace decomposition mechanism is introduced to fuse the visible and infrared images with the brightness
characteristics of the image. With the help of Laplace decomposition method, the input image is layered to obtain different layer
information. Using the mean value of the image, the brightness information of the image is calculated, and the fusion weight of the low-
frequency layer is adjusted adaptively to obtain a low-frequency layer with high integrity of the target information. Based on the spatial
frequency characteristics of the image, the detail richness of the high frequency layer is evaluated to obtain a fusion high frequency layer
with rich details. And the low and high frequency layers are fused by using the Laplace inverse decomposition method. Experimental data
show that the fusion results of the proposed algorithm can highlight the target information and have more detailed features than the existing
fusion algorithms.
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Fig. 1 The fusion process of the algorithm in this paper

1.1 AEEZREAIKE
I o 40 4 X i A R A T A B R A8 45 G b
PRI T MRS (5 B, ELRH e 07 4 3 v R A T
GIARIST | BT ARAS )3 ] e 5 2 - b £ B A A\ (18 Y i iy
TR, A A T AR AN (] 2 B L e A R Y R B
PR St AN SOBS B 3 i 0 vk, AR BCRT
WG HLLAMEAB AR E 2
P AR I (x,y) AF R e i 4 3 3 R iR 2 ]
%, IS R
1 6 4 6 1
6 14 24 16 6
”::§§8 4 24 36 24 4 (1)
6 14 24 14 6
1 6 4 6 1
sy 550 - 12K R T BREH I
AT T ORFEERAE , R RAGEE | EIEEI R, .

R, = 224 in@Ri—1(2“+m’2b+n) (2)
AP . QNERZEH;0<a <h,0<b<g,h g HE
Bl R, B4T BEL,

REBIEE R, 5, 7 LA R F B, Bk =
W R, BRI, AMORIE IR R, Hat i i .

- ER— at+mb+n
k=43 T @B (" (3)
m=-2n=-2




20100000077017 17 {57, fbd
- 144 - S I QI R %345
B (a +m b+ n) _ AHNEME H B B g sy, n] LG Mg R e
N2 72 PR AEth K 22T i L A BB, X AR SORF 5 A
_(a +m b+ n) a+m &b ML R A MR R 5, 0B PR i 52 BE A 8, 96 DL HO A
2 72 ) 2 2 (4) FEAIEEIER,
0, HiAft KANK M x N ER I(x,y) BIXE R,

A (3) X4 J= 3 EHOR R, BV AT 3 40 R B3
P o AR .

E =R -R, 0<i<K
{I i i+l (5)

E,=R,,i=K
L K B EFIE R BZ5L

MA(S) AT UL, 38 2o 7 387 47 30 0 fige A 78U iy 4R B (%]
Z (B K2 BRI RS - — Rk B 2 (E
ST, 30 fige Pl J2 R 1) 3 PRl B R 3T 4 4

PRSP &3 5 KRR T HAS T
NG I(x,y) PORESH N2, ADRs LR S I I )2 | i B
8K ZEEIMG AR ZER, T HAS T ARG
I(x,y) MARGLE R, PR AN S0 E )2

Bl 2(a) 5 (b) IR A AREA KRG TR i o f
o FE AR BRI EZ K 2(e) L (d) iR,

4 I

(a) LLAMER

(a) Infrared image

(b) AT LR
(b) Visible image

s

(S EBRRTREE

(d) 7Tt B 43 A I %
(c) Decomposed layers of (d) Decomposed layers of
infrared images visible imag

K2 BE TR i R i 2

Fig.2 Image decomposition results based on Laplace
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Fig. 4 Fusion results of UN camp images by different algorithms
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