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Image Fusion Algorithm Based on Thermal Radiation Information Retention

QIAN Zhenlong, CHEN Bo
(School of Computer Science and Technology, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: Focusing on the issue that existing algorithms of infrared and visible image fusion cannot retain
thermal radiation information from infrared images, an image fusion algorithm based on thermal radiation
information retention was proposed. Multi-scale decomposition of infrared and visible light images was
performed through NSCT transformation to obtain the respective high-frequency sub-bands and
low-frequency sub-bands. The low-frequency sub-bands of visible light were extracted by the Laplacian and
superimposed with the infrared low-frequency sub-bands to obtain low-frequency sub-bands of the fused
image. The fusion rule, which is based on point sharpness, and detail enhancement were used to obtain the
high-frequency coefficients of the high-frequency part; the fused image was then reconstructed through
inverse NSCT transformation. The experimental results indicate that compared with other image fusion
algorithms, the proposed algorithm can retain the thermal radiation information of infrared images, while
maintaining good performance with clear details, and is superior to other algorithms in several objective
evaluation indices. The proposed algorithm has better visual effects and a good visual experience after
pseudo-color transformation, which verifies the effectiveness and feasibility of the proposed algorithm.
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(c) DWT @&
(c) DWT fusion

(d) LP fil&
(d) LP fusion

(e) NSCT gl
(e) NSCT fusion
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(f) NSCT-PCNN fusion

(9) AChler
(9) Proposed method
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Fig.3 Fusion results of Kaptein_1123
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(a) AT IIaEIB (b) ZLAMEE (c) DWT @&
(a) Visible image (b) Infrared image (c) DWT fusion

(d) LP @ity (e) NSCT fiti (f) NSCT-PCNN fi & (9) AChReE
(d) LP fusion (e) NSCT fusion (f) NSCT-PCNN fusion (9) Proposed method
Kl 4 Kamtein_1654 ()& 45 5
Fig.4 Fusion results of Kamtein_1654

(a) " IIEEIB (b) HEE (c) DWT fili &
(a) Visible image (b) Infrared image (c) DWT fusion

(d) LP Fie (e) NSCT gl (f) NSCT-PCNN fiti & (9) ARG
(d) LP fusion (e) NSCT fusion (f) NSCT-PCNN fusion (9) Proposed method
5 Meting003 [/l & 45 R
Fig.5 Fusion results of Meting003
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(a) FTIGEIR (c) DWT Fb &y
(a) Visible image (b) Infrared image (c) DWT fusion
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(d) LP @k &
(d) LP fusion

(e) NSCT @t &
(e) NSCT fusion

(f) NSCT-PCNN Fili &
(f) NSCT-PCNN fusion

(9) A&
(9) Proposed method

& 6 Maninhuis [r)fh& 458
Fig.6 Fusion results of Maninhuis
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(average gradient, AG). 15244 (entropy, EN). =
[ 4% (spatial frequency, SF) * &k B G &
JRERAT R, HSMMHELIE (structual similarity,
SSIM). Hf5E (mutual information, M. #3515 E
{REE (visual information fidelity, VIF) ZEmIS G
EUG SR AN EUE FEAURRE, St 6 THFN 4Rt
A SR AT BV . o, AG AT G 4H
SRR WFERE, EN R EURHE RN,
SF REMAIL R AEMIR ERE B FE LR, SSIM &
X AR B S (1 BEGORR B A 3 i PR P O SRR P R4 3
ATVPAl, M AT A o A e R R AR P, PSR P Rl B
EHG SIRZLANEURAE K FE 3 AT EIARERFE, VIF 2
T NG R EALRY () —Fp s . LA E 6 FhfeARrE
Bl O, WEHMRMRLE R =L, R 1AR2 5
TR 30K 4 PP FR PR EUE, 32 3 N TNO(The
TNO Image Fusion Dataset) il 10 22T 4MFI ] A
IR BT L& 515 B e AR HACTF A .

®1 3 FEIE R

Table 1 Fig.3 Evaluation indexes of each algorithm

Method AG EN SF SSIM MI VIF

DWT 49666 6.6713 9.0816  0.7567 19.8462 0.5406
LP 5.2522 6.8009 9.8522  0.7454 16.4003 0.5501
NSCT 49564 7.3060 9.2742  0.6267 22.9055 0.5282
NSCT-PCNN 46766 7.2198 88717 0.6945 22669  0.7031
Proposed method 6.4685 7.0244 11.6793 0.8661 77.5039 0.7098

®2 A XREIETN RS
Table 2 Fig.4 Evaluation indexes of each algorithm

Method AG EN SF SSIM MI VIF

DWT 5.8641 6.4416 11.1577 0.5967 7.4241  0.2729
LP 6.2391 6.6517 12.0277 0.5715 7.7505  0.3038
NSCT 6.0105 7.2517 11.6053 0.4455 10.4365 0.2970
NSCT-PCNN 53421 7.3359 10.6143 0.5201 7.1469  0.4708
Proposed method 7.3643 6.6584 13.7557 0.6811 22.8122 0.3906
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Table 3 Average evaluation indexes

Method AG EN SF SSIM Mi VIF

DWT 6.1136 7.0445 11.9406 0.6936 9.1349  0.2918
LP 6.4499 7.3049 12.6930 0.6892 8.9399  0.3481
NSCT 6.1955 7.7048 12.1721 0.5986 10.3829 0.3176
NSCT-PCNN 55698 7.8429 11.3441 0.7352 85166  0.5246
Proposed method 7.6364 7.3516 14.6092 0.7520 24.9254 0.4028
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(a) Visible image (b) Infrared pseudo-color (c) Fused pseudo-color

image image
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Fig.7 Pseudo-color rendering A
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(a) Visible image (b) Infrared pseudo-color  (c) Fused pseudo-color
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