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Abstract

Traditional image fusion methods mainly focus on the integration of image details, which is easy
to lose the background information. In this paper, by means of the multi-scale decomposition abil-
ity of non-subsampled contour waves and the characteristics of fuzzy logic, an algorithm of infra-
red and visible image fusion is proposed. Firstly, the high-frequency and low-frequency compo-
nents of the image are obtained by using non-subsampled contour waves. Secondly, fuzzy rules
were used to integrate low-frequency components, and regional clarity was used to integrate
high-frequency components. Finally, the fused image is obtained by the inverse contour-wave
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transform. Experimental results show that, compared with traditional image fusion methods, the
proposed algorithm can retain the background information of visible images and highlight the
infrared target information.
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Figure 1. (a) Schematic diagram of NSCT transformation structure; (b) ldeal frequency domain division
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Figure 2. Non-subsampled pyramid filter banks
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Figure 3. Filter banks in non-subsampled directions
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Figure 4. Schematic diagram of image fusion
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1 (M+1)/2  (N+1)/2

(f(x+m,y+n)—f(x+m—1,y+n—1))2J (3-1)

s 1)<
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Fa(xy)=

K@ T 1, (% y) B, (% y) AETREEERIIEL, F, (xy) ARAT RIS L.
3.2. ETSEEMZENKMER TS
B2 % R A S S B s T IR AR, MR TS & SR A G T
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Figure 5. The first fusion result comparison of infrared polarization and intensity image
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Table 1. Objective value comparison of the first fusion experiment
1 B 1HEMAIEEIITMNELR

Methods 1 SR EEETES PRifEZE
cvT 6.704 4.3735 10.9842 29.1967
DTCWT 6.6894 4.1929 10.9001 28.9651
NSCT 6.7165 4.4055 11.0619 29.4857
AR5k 7.0426 4.4324 11.1526 36.8326
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Figure 6. The second fusion result comparison of infrared polarization and intensity image
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Table 2. Objective value comparison of the second fusion experiment
2. B2 HMASIHREIITMELR

(e) DTCWT

(f) NSCT

Methods b0 I EallE7 kS PRk 2
CVT 6.1286 3.2834 8.8807 18.4183
DTCWT 6.1046 3.2224 8.8281 18.2672
NSCT 6.1175 3.3456 8.9637 18.4548
AILTT 6.3767 3.3169 8.8521 25.009

(d) CVT

Figure 7. The three fusion result comparison of infrared polarization and intensity image
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Table 3. Objective value comparison of the three fusion experiment
3. 83 HMAIHEIITMELLR
Methods 95 SEYIBRE 7% [ A i
CVT 6.7814 8.1701 20.8959 40.314
DTCWT 6.7571 8.1317 21.1552 40.6221
NSCT 6.7692 8.3571 21.4802 41.2466
AL T5 6.9436 8.2031 21.0525 42.2562
(a) TREEK (b) LI5MNEIR (c) AHIx
(d) CVT (e) DTCWT (fyNSCT
Figure 8. The four fusion result comparison of infrared polarization and intensity image
8. B 4 AR A SLIINE SR &L RRTEL
Table 4. Objective value comparison of the four fusion experiment
4. B A HEMAEIREINITFNER
Methods Vol R G{LEIETES i
CVvT 5.7627 2.0369 6.937 16.9105
DTCWT 5.7147 1.9872 6.9218 16.9808
NSCT 5.7353 2.0342 6.9658 17.2383
A5 6.0956 2.0586 7.3695 19.9347

N TR DRAEASCRER A R, (RS FHIBERE. ERRNbRHEZ 4 KEMG TR TER X%
FOERM G S REAT BV, IR IR, R G RS ROR S . R 14 N8RRI, AL
SR P EIBBIEE 2 IR A MR v 22 W] S AR FoAth S 26 550K, i W AR SO LA SE IR ARt L P A i
BUMGRIZ R B o R ARG R B FEM B R A B L, (HASR P EIETT A, ASCHE

(K1~ B0 LA % (B AR A L 0, R IR 5 B AN+
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