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Novel Fusion Method for Infrared and Visible Light Images
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Abstract: To improve the fusion effect of infrared and visible light images, a novel fusion method is
proposed. The visible light image is segmented into feature subimages with important scene information
and grayscale scene subimages using a support vector machine and corrosion expansion algorithm based
on the image block. The hot target edge of the infrared image is extracted and enhanced. Target, feature,
and gray background subimages are obtained by combining the information of the former feature subimage
with the maximum interclass variance method. Two feature subimages(grayscale scene and gray
background) are fused by wavelet packet transform. During fusion, different fusion rules are implemented
according to the characteristics of the subimages. Additionally, high frequency fusion coefficients are
modified to render them more accurate and reliable. The infrared thermal target is injected into the
previous fusion result to obtain the final fusion image. Experimental results show that the proposed
algorithm is superior to other algorithms both in subjective and objective evaluations.

Key words: support vector machine, corrosion expansion, wavelet packet transform, image fusion, edge
enhancement
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(a) JRIRLLAMEIR (b) BHIrE#H (c) L& IGsRM H bR EE
(a) Original infrared image (b) Target image (c) Target image after edge enhancement

K3 ANREE K H AR E R

Fig.3 Original infrared image and target images

(a) AIGEIE (b) ZLAMEIR
(a) Original visible light image (b) Original infrared image

(c) Aik 1 msEG (d) 7% 2 e B
(c) Fusion result of method 1  (d) Fusion result of method 2

(e) J7ik 3 mna G () 77i% 4 & EE (9) 75k 5 Ak g (h) 7% 6 A KR
(e) Fusion result of method 3 (f) Fusion result of method 4 (g) Fusion result of method 5  (h) Fusion result of method 6

(i) 77k 7 e G () Rtms BB
(i) Fusion result of method 7 (j) Fusion result of proposed method
K4 FEEGFAR A EE (1814 Fig.4 Original images and fusion result of different methods (1814)
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(c) ik 1A & REIG (d) 77k 2 A EIA
(c) Fusion result of method 1 (d) Fusion result of method 2

— -

(a) T IaEIB (ORARNEES
(a) Original visible light image (b) Original infrared image

(e) 77ik 3 EhE G (f) 773 4 e & (9) 7735 5 B & & (h) 77i% 6 A& KA

(e) Fusion result of method 3 (f) Fusion result of method 4 (9) Fusion result of method 5 (h) Fusion result of method 6
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(i) 7k 7RG BB () #H7rRE BB
(i) Fusion result of method 7 (j) Fusion result of proposed method
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)

Fig.5 Original images and fusion result of different methods (1830)

(a) "TIOEEIG (b) ZAhEIR (b) 773 1 EbE EIE (d) JiiE 2 s B
(a) Original visible light image (b) Original infrared image  (c) Fusion result of method 1  (d) Fusion result of method 2

(e) J5i% 3 fE KA (f) Jrix 4 & EE (9) Tk KGR (h) J5i 6 e K&

(e) Fusion result of method 3 (f) Fusion result of method 4  (g) Fusion result of method 5 (h) Fusion result of method 6

r— po_ —

(i) 7iE 7 A BB () RS EIR
(i) Fusion result of method 7 (j) Fusion result of proposed method
6 JEEMGFARE &K% (1819)  Fig.6  Original images and fusion result of different methods (1819)
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(a) ATIGEIE (b) ZL5HER (©) ik 1m&EE (d) i 2 AhE B
(a) Original visible light image (b) Original infrared image (c) Fusion result of method 1 (d) Fusion result of method 2

e =

(e) 774 3 A& IR () 777% 4 fbe & (9) 77ik 5 R AEE (h) 77 6 Ab & B
(e) Fusion result of method 3 (f) Fusion result of method 4 (g) Fusion result of method 5 (h) Fusion result of method 6

375



426 HaW EANP/NE SR S \Vol.42 No.4
2020 F 4 H Infrared Technology Apr. 2020

(i) J7iE 7 e EIR

(i) Fusion result of method 7

K7 WEERGRAE G EME R (1824)

® 1 AFITERMEG SR E I RS

() o7 ikmE E G

(j) Fusion result of proposed method

Fig.7 Original images and fusion result of different methods (1824)

Table 1 Original images and evaluation result of different methods

Original images 1814

Original images 1830

Fusion

method  Variance Entropy in f'\élrt:;l;?ilon frigﬁteir?ly Time/s Variance  Entropy in fl\(;lrllj”rt‘ll;?ilon frggsteir?::y Time/s
Method 1  28.4961  6.6358 1.4016 13.6033 1.4184 274942  6.5822 1.3933 13.2265 1.4979
Method 2 28.1855  6.6027 1.4130 11.1875 3.0822 27.3354  6.5576 1.3966 11.0409 3.2400
Method 3  27.6539  6.5798 1.4658 12.8191 289.0161  26.8354  6.5336 1.4585 12.5106 286.0095
Method 4  28.5103  6.6394 1.3886 13.5414 4.8464 275086  6.5864 1.3715 13.1759 4.8647
Method 5 36.4245  7.0708 1.6144 11.4964 15.2090 34.9024  7.0183 1.5557 11.3629 14.7684
Method 6  38.7058  7.1275 1.9228 11.3512 4.45773 37.7087  7.0867 1.9728 11.2713 4.5622
Method 7 34.7133  6.9944 1.9216 12.4670 769.8757  33.7422 6.9721 1.9373 12.1627 762.7120
Proposed
method 419278  7.2564 2.4999 13.5737 12.1641 40.6025  7.1905 2.4478 13.2752 12.8558

F2 ARREGEEGEBREMIENTEIR  Table2 Original images and evaluation result of different methods

Fusion Original images 1819 _ Original images 1824 _

method  Variance Entropy in fl\(;lrl:rt;?ilon frzgﬁtelr?(lzy Time/s Variance  Entropy in fl\élrl:rt]i?ilon frggﬁgr?::y Time/s
Method 1 27.4579  6.5916 1.4040 13.3174 1.4494 28.3801 6.6339 1.4100 13.4800 1.4215
Method 2 27.4682  6.5795 1.4186 11.0705 3.1929 28.0915  6.6051 1.4120 11.1929 3.0029
Method 3  26.9848  6.5532 1.4740 12.6448 288.5730  27.5755  6.5807 1.4732 12.7180 286.2214
Method 4  27.4843  6.5916 1.3938 13.2938 5.0777 28.3802  6.6371 1.3912 13.4103 4.9163
Method 5  35.4093  6.9949 1.6272 11.3896 14.7301 35.8746 7.0289 1.5872 11.5071  13.921413
Method 6  36.8929 7.0666 1.9428 11.2554 45397 38.3376 7.1085 1.9329 11.2750 4.3534
Method 7 33.0098  6.8833 1.8384 12.3023 770.0615 33.9537 6.9448 1.8802 12.3775 765.4237
Proposed
method 40.6409 7.1877 2.5030 13.3916 12.7770 41.4259 7.2179 2.4674 13.5591 12.9840
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