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Infrared and visible image fusion based
on LatLRR and NSP decomposition

LI Yun-hong,LlI Jia-peng,SU Xue-ping, CHEN Yu-yang,LIU Xing-rui,XIE Rong-rong
(School of Electronics and Information,Xi'an Polytechnic University,,Xi’an 710048 , China)

Abstract ; An infrared and visible image fusion algorithm based on Nonsubsampled Pyramid ( NSP) and Latent Low
Rank Representation (LatLRR) is proposed to address the problems of low image contrast and inconspicuous infrared
features in the existing infrared and visible image fusion process. Firstly, the infrared and visible images are decom-
posed. The low frequency information of the source image is extracted by NSP decomposition, and the local structure
information of the source image is extracted by LatLRR decomposition. Secondly, according to the characteristics of in-
frared low-frequency information and visible low-frequency information and the proportion of low-frequency compo-
nents in the fusion result image , the infrared pixel strength weight adjustment strategy is used to complete the fusion of
low-frequency information. At the same time,in order to maintain the balance of the local structure information of in-
frared and visible light during the fusion,the 1.1 fusion strategy based on the sum of pixel gray values is used. Final-
ly,the idea of nonlinear transformation is introduced into image reconstruction to make the local structure information
and low-frequency information more perfectly fit. The experimental results show that the fusion result image can take
into account the detail information in the visible image while greatly preserving the infrared features,and the algorithm
can effectively fuse the infrared and visible images.

Keywords : image fusion ;infrared and visible ;nonsubsampled pyramid ;latent low rank representation ;nonlinear trans-
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Ak A ARG SE X Al WOk A — e PR B, AN
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F1 A1~A4@edREGTNER

Tab. 1 Group 1 ~4 fusion result image evaluation index

Group Evaluation DTCWT MSVD Bayesian LatLRR MDLatLRR Ours
MI 1. 7308 2.2737 1.7772 1. 9809 2.3787 2.4716
1IE 6. 1586 5. 9350 5.6911 6. 0297 6.0188 6. 3527
Group 1 FMI_pixel 0.9214 0. 9081 0.9224 0.9171 0. 9208 0.9114
SD 7.1716 7.1092 6.7236 7. 3406 7. 1475 7.5561
VIF 0. 6538 0. 7204 0. 6262 0. 7382 0. 7645 0. 8061
MI 1.4138 1. 6835 1.4143 1. 6990 1.8176 4. 3445
1IE 6. 6433 6.4951 6. 3531 6. 6399 6. 5302 7.4374
Group 2 FMI_pixel 0.9139 0.9105 0. 8955 0. 9034 0.9182 0.9134
SD 9.3971 9.3424 8.8791 9.2169 9.4135 10. 2579
VIF 0. 6273 0. 6662 0. 6309 0. 6677 0. 6887 0.7397
MI 2. 6008 2. 8627 2.5717 2. 6694 2.9047 3. 9358
IE 6.7565 6. 6631 6.5016 6. 7900 6. 6905 7.0124
Group 3 FMI_pixel 0.9353 0.9107 0.9324 0.9265 0.934 0.9213
SD 8.5073 8.5508 8.2033 8.5396 8.5245 8. 4024
VIF 0. 9258 0. 9092 0. 9062 0. 9447 0.9811 1. 0428
MI 1. 067 1. 1703 1.5525 1.2211 1.2686 2.8725
1IE 6. 1529 5.9227 6.0171 5.9386 5. 9835 6. 6879
Group 4 FMI_pixel 0. 9359 0.9149 0.9270 0.9145 0.9355 0.9010
SD 8.2254 7.8120 7. 5600 7. 6957 7.9215 8. 8554
VIF 0. 9406 0.8717 0. 9389 0. 8464 0. 9381 0.9717

)2 #1~H4@BeEREGEIFNIEAAFHE

Tab.2 Group 1 ~4 average value of fusion result image evaluation index

Group Evaluation DTCWT MSVD Bayesian LatLRR MDLatLRR Ours
MI 1.7031 1.9976 1.8289 1.8926 2.0924 3. 4061
IE 6.4278 6.2540 6. 1407 6. 3496 6.3058 6. 8726
Group 1 ~4
average FMI_pixel 0. 9266 0.9111 0.9193 0.9154 0. 9271 0.9118
al
value S 8. 3254 8.2036 7.8415 8. 1982 8.2518 8.7680
VIF 0. 7869 0.7919 0.7756 0.7992 0. 8431 0. 8901
5 & PRV, SRR R RSB T A R AR A B R R

ASCHE T HETF LaLRR 55 NSP 43 1 21 4
R LG PR RO B0 1 A TR AR AT M 2
T LatLRR ‘5 NSP 72 40 I 0 08 35 , 047 s 3K
BT U I A 43 A A 1 AR U 1 5 R T 4 g £
o TEFMG R A R B X (R 9 B 3 5 1
EORE A 4 B RBCT R IR B4 T . A
VRO , % VA 7 T4 IR T S % A

ERLZLANREAE O 3 [R5 IRZ0 A0 BB H,
CA Y RER S R 1R | L R A TP R ¢ /AP I €/ S ]
S, ME P RE AN D 2 A Ik T AR SCRE
A R AR E
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