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Visible and infrared image region-level feedback fusion algorithm

Gu Yu', Gou Shuxin', Xiong Wenzhuo®, Liu Jun', Xue Anke'

1. Fundamented Science on Communication Information Transmission and Fusion Technology Laboratory ,
Hangzhou Dianzi University, Hangzhou 310018, China;
2. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China

Abstract: Objective A fusion rule must be reasonably designed to make full use of complementary information, namely,
the rich texture information in visible images and the strong object-targeting information in infrared images. Method A visi-
ble and infrared image region-level feedback fusion algorithm is proposed on the basis of performance evaluation. The images
to be fused are initially decomposed into their low-frequency and high-frequency parts via the nonsubsampled contourlet
transform (NSCT). Meanwhile, fractal features are adopted to perform man-made object enhancement of infrared images.
Object and background areas are then obtained through threshold segmentation. In the design of low-frequency fusion rule, the
weighted fusion coefficients of the object and background areas are selected as parameters. A genetic algorithm is used to op-
timize these parameters in accordance with the performance evaluation of fusion results. A regional weighted average fusion
rule is used to fuse high-frequency parts. Finally, inverse NSCT is performed to obtain the fusion image with the optimized

parameters. Result Three sets of images are used to compare the performance of four fusion algorithms by subjective and ob-
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jective evaluation. Experimental results demonstrate that the fusion images from the proposed algorithm are natural and that

the objects in the images are notable. Furthermore, the objective evaluation result is optimal. Conclusion The proposed

algorithm can combine the object information from infrared images and the background information from visible images. The

resulting fusion images have a strong contrast, which is beneficial for battlefield situation display and object recognition tasks.

Key words: image fusion; performance evaluation; nonsubsampled contourlet transform; fractal feature; genetic algorithm
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Fig. 2 The architecture of region-level feedback fusion

algorithm based on performance evaluation
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LPT 4.616 658 0. 109 578 0. 205 926 12. 725 606 0.621 595 7.328 286
SCHR[3] 4.574 075 0.102 334 0.241 891 12.795 849 0.530 324 7. 490 864
AL 4.786 725 0. 132 404 0. 242 336 12. 932 872 0. 640 240 7.206 075
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Table 3 Objective evaluation results of image fusion algorithms for scenario 2

[E SR R7S {5 B e 22 NGARFFE ] LREYS) I
DWT 4.859 216 0. 123 315 0.295 941 12.336 814 0. 538 286 10. 226 370
LPT 4.383 844 0. 139 295 0.210 051 11. 665 395 0. 528 307 6.896 419
SCHR[3 ] 4.733 741 0. 108 493 0.317 139 12.280 575 0.451792 9. 650 521
ViNg'g 4. 894 676 0. 127 415 0. 328 431 12. 499 622 0. 460 896 9.911 156
x4 BRINBUEEEEIENER
Table 4 Objective evaluation results of image fusion algorithms for scenario 3
Fil Ak (E¥SN P22 NGARTFE BR &M XS] PR
DWT 4.556 328 0. 091 877 0. 230 200 11.713 616 0. 660 187 7. 424 699
LPT 4.237 838 0. 097 209 0.203 335 11.325714 0. 610 569 5.602 166
SCHk[3] 4.423 965 0. 082 223 0. 258 405 11. 682013 0.549 729 6. 665 451
AL 4.756 770 0. 114 460 0. 275 252 11. 962 675 0. 687 994 7.557 190
LRGN BRI R E I SR A SR I BRI S b il 5 ik, R A DRl R B A
LI A T LAMERRGE H bR s R e R I BN S R 540 5 {5 SO 1 ) R, i ok S 30 56

JCEMRFE RE FAE R, MRS R H bR X bR
SR, il IS RS SOR B 4F

5 NAR BRI A (10 YOz AT R
[8]) o 1BFTFFEE . Windows XP 32 (i #:/F & 4t , Matlab
R2011b, Intel Pentium 2. 6 GHz CPU,2 GB 1067 MHz
WAF o ASSCR R TR T s Bk IR 43 &
BT 7oAk, RS s AT i A . i R
VR I SR SR, — O T A) ) T8 A SR Y IR A T4k
PERE ST, O3 — AR T g e AL TR 5 P s Ak iy is
.

*5 |EZEIBITEE

Table 5 The algorithm running time

/s
(LS ERES 75 Yist2 Y5t 3
DWT 0. 240 321 0. 244 999 0.251 632
LPT 0. 105205 0. 098 858 0. 104 586
CHk[3] 0.403 215 0.388 479 0.384 410
A3 76. 838 212 79.338 245 82.909 315
5 & i

AT T —FhEE T RCRPPAG ) ] W5 2051

IE TASSCRIE AR . RAA SR kA Jm r
BAERG ST PRI AT W5 2L AR R A A 315 8, 32
o 1 UG R RCR I AR R FERE , A H T )5 2 A R
YR B AR UINES
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