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Abstract The purpose of this paper is to find a practical and effective fusion method for infrared and visible images.
On the basis of analyzing the characteristics of visible and infrared images, a novel method for fusion of the infrared
and the visible images based on phase modulation is proposed. Phase modulation on the visible and infrared images is
conducted. Then the fusion image through inverse transformation is obtained. Experimental results show that the
method discussed above is effective in visual effect, the quantity of information, and the details of information. It also
shows that this new method gets a better fusion image than wavelet transform.

Key words image processing; image fusion; characteristics of image; phase modulation

OCIS codes 100.2000; 100.2960; 100.2980

1 gl B

B 5 1 TR AR I TR 1) 2 8 L 1AM AR F AR H R S A ATTxE B AR B4R 8 26 DA AT D 56 0 B ™ Jee 3 214
WEBE BT AN I B MR 4 B 1A TR R R BRI O G MR 45 2T A R Bl o BRTE AR A5 1 30

H a7 EUR Al o 220 B R R R EUR Al FRE G G A MO SR S R G . Y AT Al BT 2 B
B TR ERAE B RBENR G T PR R AT 32 f W SR Al S Bk s e e TR A R S
M L, fH 23 38 B R X EL BE 1Y) T R o i LT R 0 i S AR AR AR . R T v R LB A 3 AR Ok 2 4 R R
A FIEAR RN T IZ MBIFST . 1989 A Mallat™ 41 H R 5 B/ A8 46 o ol /0 B A8 4 LA R4 110 B — A5 =) 33
Sy AR 7E R AL B P AR 2 T2 Y ER A 1 I A R B8O ) e B M 2 L S BB A AT A R 4
FEN . N T EYLX A AL $E T Contourlet 254, Contourlet 4546 L 43 Bt — Y% 25 il 28 45 & b 4l 75 46

W HE: 2012-06-19; WR{EX T HED: 2012-08-08; ML HAR HEF: 2012-08-28
EE B 5k FHA981—) B WA, PRI, 32 2 L0 Ah EUR Al G AT (5 S A PR AF 5 TE I AF AR
E-mail: zhanglei000223(@163. com

111005-1



49,111005 MM SYBIZHRE www. opticsjournal. net

JE A2 e R B GE TR PEBOA R RN T/ e R R SRR A R KA R R AR MR
WAMNEH A & TR RS . 200 P R4 550 R 0% S 4 1% S IO 45 % 40 19 13 8 DR L BBA 17 LA 1Y
Rl R B Rl SRk PSR 2 T SRR AR T A S o 107 P 24 e SR R TR BT LA A AR S BR
JO7 P AR EE5R 5 51 % T DL Pl 4 A 2L A1 P A5 AT R A 2 A o AR 0 AN T 6y PR A5 R A & R A ) 1) 1] 534
SRS R R AT AL B, 4R ¢ 35 RO 9 ) CPVD ) AT R Y 2T A R DR S

2 KEBEFE P

TEVFZABOUT » il UL 55 21 50 H AR 2RI 2 41 00 3t 181 37 53 1)+ 2 45 il Ak B8 ) 4% 1 Dz BB T 4 1 i 1 13 K
CRPEE AR BUE ) — ) 280 AR R . FE XA BT 0] Wt P 15 32 02 A TR0 377 5 19 K B RO
7141 P52 M) P S 55 A 8 55 TR A ) 3 55 L R R T A (5 250 m] L S PR U PR 1 B 79) 2L 5
B CAn & 2 7 ) LU B AT 0T 4

1) AT LS 4 55 ) 2401 4 L 5007 AT o T 20 9 11 45 R I L M) 5

2) ] ULt P 5 U RE s BB SR R BH DG AR S o B ) b R IR] 4 5 4 A s A L T 2L A SO AT
SV PR S AR - PRI RE S SR B S B R LR SR A R AR A Y AR

ES RS AN K2 28R
Fig. 1 Visible image Fig. 2 Infrared image
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Fig. 3 Flow chart of homomorphic filtering
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Fig. 5 Wavelet fusion image Fig. 6 Curvelet transform fusion image
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Table 1 Image evaluation index

Image Mean value Variance Entropy Average gradient
Infrared image 120. 040 36. 257 6. 8245 0.094715
Visible image 129. 020 34.103 6. 8868 0. 083857
Wavelet fusion image 169. 26 26.778 3.1353 0. 080881
Curvelet transform fusion image 124. 11 32.114 3.2415 0.11761
Count average fusion image 112. 33 23.124 1. 247 0.073871
Phase-modulation fusion image 58.511 43.524 7.0428 0.16368
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