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Development and performance evaluation of infrared
and visual image fusion technology

LIU Zhi-jia, JIA Peng,XIA Yin-hui,LIN Yu,XU Chang-bin
(North China Research Institute of Electro-Optics, Beijing 100015, China)

Abstract ; Infrared images can distinguish the target from the background according to their different radiation , no mat-
ter the condition of the weather and light. Visible images can provide texture and structural details of scenes through
the high spatial resolution and sharpness of human visual system. Therefore, the fusion of infrared image and visible
image can combine the advantages of the two kinds of images, and the image effect after fusion is expected to be
good. Firstly,the traditional and new fusion methods are reviewed in this paper. Secondly,some evaluation indicators of
fused images are selected,and then representative algorithms are selected for image fusion,and evaluation indicators
are obtained according to the results of fused images. Finally,according to the analysis of indicators the status quo is
summarized and discussed,and the future work is prospected.
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Fig. 1 Comparison of fusion images of eight fusion

methods and source images
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Tab. 1 Eight fusion methods for each image

EN value comparison
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Tab. 3 Eight fusion methods for each image

SSIMvalue comparison

1 2 3 4 5

LpP 0.77 0. 581 0.435 0.415 0.396
NSCT 0.784 0.589 0.441 0.428 0.398
GFF 0.765 0. 465 0.412 0.384 0.393
DTCMCT 0. 681 0. 465 0.556 0.418 0.471
0-p 0. 692 0.482 0. 396 0. 368 0. 381
N-P 0. 69 0.53 0.342 0.425 0.378
LEPLC 0.779 0.575 0. 445 0.407 0.422
FPDE 0.792 0.588 0.187 0.41 0.385
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Tab. 1 Eight fusion methods for each image

SD value comparison

1 2 3 4 5

LP 40.8 36.7 53.9 26.3 30.7
NSCT 39.3 31 51.3 23.1 29.5
GFF 39.6 46.2 60. 9 33.6 50. 4
DTCMCT 53.6 37.6 53 41.2 62.1
0-p 41.8 46.6 74.1 39.9 56.4
N-p 51.3 37.9 67.8 30.1 29.8
LEPLC 42.3 48.9 70.5 38.6 53.2
FPDE 36.5 27 74.5 19.6 28.1

£S5 N\FRE T EA R SF ALK
Tab. 5 Eight fusion methods for each

1 2 3 4 5 image SF value comparison

LP 7.1 7.2 7.45 6.6 6.45 1 5 3 4 5
NSCT 6.98 6.95 7.39 6.42 6.35 LP 10.7 15.5 34 11.2 12.3
GFF 7.1 7.44 7.76 6.8 6.9 NSCT 10.5 15.3 33.2 11 11.9
DTCMCT 7.43 5.75 4.94 7.3 7.52 GFF 10. 1 14.7 31 10. 8 12. 1
0-p 7.25 7.48 7.92 7.15 7.19 DTCMCT 12. 4 13.9 26.2 12.9 10.9
N-P 6.8 7.07 7.49 6. 69 6.75 0-P 13.1 15.9 37.5 13.2 19.8
LEPLC 7.2 7.51 7.89 7.06 7.15 N-P 10.3 12.8 29 10. 1 11.7
FPDE 6.7 6. 74 7.0 6.2 6.32 LEPLC 13.9 21.2 37.8 16 16. 1
FPDE 10.6 11.5 92.5 11 7.8
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Tab. 2 Eight fusion methods for each

image MI value comparison
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Tab. 6 Eight fusion methods for each image

VIF value comparison

1 2 3 4 5 1 5 3 4 5

LP 2.2 1.6 1.96 1.06 2.65 LP 0.452 0.49 0.2 0.313 0. 653
NSCT 2.3 1.35 1.96 1. 12 2.75 NSCT 0.439 0.392 0.218 0.314 0. 635
GFF 3.45 6.95 2.3 2.25 4.42 GFF 0.483 0. 499 0.304 0.362 0. 507
DTCMCT 2.7 1.17 1.33 1. 15 2.48 DTCMCT 0.47 0. 188 0.305 0.248 0. 409
0-p 4.26 5.2 5.1 4.32 5.91 0-p 0. 402 0.472 0.371 0.373 0. 406
N-P 5.62 1.05 1.21 0.92 1. 88 N-p 0. 508 0.3 0.173 0. 275 0.429
LEPLC 2.66 2.6 2.58 1.97 3.72 LEPLC 0.416 0. 468 0.171 0. 286 0.816
FPDE 251 1.38 1.3 1.22 2.05 FPDE 0. 341 0.312 0.122 0.339 0. 445
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Tab. 7 Eight fusion methods for

each image CC value comparison

1 2 3 4 5

LP 0.789 0. 587 0.501 0. 437 0. 452
NSCT 0. 801 0.6 0.513 0. 468 0.672
GFF 0.786 0.559 0.452 0.578 0. 63
DTCMCT 0.723 0.511 0.4 0. 445 0. 461
0-P 0.707 0. 489 0.391 0.618 0.553
N-P 0. 695 0.537 0. 391 0.422 0.382
LEPLC 0. 7% 0. 557 0.45 0.58 0. 588
FPDE 0. 821 0. 623 0.232 0. 47 0.472
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