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Abstract: In this paper, an improved infrared image non-local means (NLM) filtering method is proposed
based on gradient information. The traditional nonlocal average filtering algorithm uses Euclidean distance
to measure the similarity between image blocks. Therefore, it cannot measure the image detail and edge
information accurately and causes blurring distortion after filtering. The structural similarity (SSIM)
algorithm utilizes the weighted Euclidean distance. To have a better edge information evaluation ability, the
GSSIM algorithm is used here with gradient information. The experimental results show that while
maintaining the NLM filter denoising ability, this method is better able to preserve the image edge and detail
information.
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Fig.2 Test materials for index comparison
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Table 1 Experimental comparison indexes of three methods in

building scene diagram

Evaluation Standard deviation of noise
Methods ]

index 10 25 50

PSNR 32.2 31.3 27.5
NLM MSSIM 082 076 071

PSNR 38.8 37.1 31.9
GNLM MSSIM 0.87 0.81 0.73

PSNR 30.7 29.6 26.5
Wavelet MSSIM 078 074 066
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Table 2 Experimental comparison indexes of three methods in
the infrared scene of tank

Evaluation Standard deviation of noise
Methods .

index 10 25 50

PSNR 44.3 41.2 39.7
NLM MSSIM 0.90 0.85 0.77

PSNR 45.6 42.1 40.3
GNLM MSSIM 0.92 0.87 0.81

PSNR 40.7 40.6 36.5
Wavelet MSSIM 088 082 074

#3  EIEABAINZRE 3 R IERISEI XS LR AR

Table 3  Experimental comparison indexes of three methods in

infrared scene of expressway

Evaluation Standard deviation of noise
Methods ]
index 10 25 50
PSNR 31.3 29.6 25.2
NLM MSSIM 0.85 0.81 0.72
PSNR 31.8 30.4 26.7
GNLM MSSIM 087 084 078
Wavelet PSNR 31.2 29.1 23.5
MSSIM 0.83 0.79 0.69
M SEES 25 AT DU AR SCH R EE PNSR Al

MSSIM PN b b B ELA T8 38 1 NLM 59% DL Je A%
G /N BRAE £ S Lk

4 HERIE

U 38 P A JR) 8 4 R SRV SR A% 2 1 v i L
K EGER S TR R P2 [ (A5 B AR B =, (R 2
W T 8 R X S P B G S He R A AR AME
AREARUF HIRAF 2141 UG 23 0 J5 A S0, i ]
GRR, H%MEEREER .

SINT A A BE LS B SSIM 5325 ¥R FG P 5 33k
AP AL A e % B8 4y ™ B R A (5 R, S
Gl SRR WA S SR AE LD AN G 50 7 B AR 4
1) NLM 535 2 M A R FF S5 B Re 1 L #A
—E MR .
S k-
[1] ZEH. RO ERESRERGNIIRE KEQ]. #MkS5ah,

2008(5): 409-412.

[2]

3]

[4]

[3]

[6]

[7

(8]

[9]

[10]

[11]

LASER & INFRARED, 2008(5): 409-412.

RN, BREERR, f4Lm. FET 5 R AR B A HE T R AE Shearlet $i
By AR SERG LD BFS5EEFR, 2011, 33(11):

2634-2639.

ZHANG X H, CHEN J W, MENG H Y, et al. A Non-local Means Filter

Image Denoising with Directional Enhancement Neighborhood Windows

and Non-subsampled Shearlet Feature Descriptors[J]. Journal of

Electronics & Information Technology, 2011, 33(11): 2634-2639.

Buades A, Coll B, Morel J M. A non-local algorithm for image

denoising[C]//Computer Vision and Pattern Recognition, IEEE, 2005:

60-65.

Buades A, Coll B, Morel J M. A Review of Image Denoising Algorithms,

with a New One[J]. Siam Journal on Multiscale Modeling & Simulation,

2005, 4(2): 490-530.

IR, RS — M AR B R TT R[] B ER,

2010, 38(4): 923-928.

SUN Weifeng, PENG Yuhua. An

De-noising Approach[J]. ACTA ELECTRONICA SINICA, 2010, 38(4):

923-928.

PR R, B2, 5 JET AR RS E IR SAR BIR 2]

B F 55834, 2012, 34(4): 950-955.

Y1 Zilin, YIN Dong, HU Anzhou, et al. SAR Image Despeckling Based

Improved Non-Local Means

on Non-local Means Filter[J]. Journal of Electronics & Information
Technology, 2012, 34(4): 950-955.

iR, BAOW, RIEW, 55 XA R E IR EG RRED]. £
REBE SRS, 2016, 35(6): 124-127, 131

HAN Zhen, WANG Hongbin, YU Zhengtao, et al. Bilateral non-local
means filtering method for image denoising[J]. Transducer and
Microsystem Technologies, 2016, 35(6): 124-127, 131.
BB, tR/ANh. BRI G XIS S5 M AR AU BHR o 2
EIRER IR, 2011, 16(12): 2133-2139.

YANG Chunling, XU Xiaolin. Structural similarity highlighting edge

P[] RE

regions for image quality assessment[J]. Journal of Image and Graphics,
2011, 16(12): 2133-2139.
Bt SR ETEMAMR DCT MG FURFN]. EhKE
% T EEhR, 2011, 41(6): 771-776.
LYU Dan, Bl Duyan. Image quality assessment in DCT domain based on
structural similarity[J]. Journal of Jilin University: Engineering and
Technology Edition, 2011, 41(6): 771-776.
VOISR, TR, SSEFE. BT 0 L EERURE 1 TE S 2% IR L VT
3] EFFEETIFE, 2011, 19(10): 2485-2493,
FAN Yuanyuan, SHEN Xiangheng, SANG Yingjun. No reference image
sharpness assessment based on contrast sensitivity[J]. Optics and
Precision Engineering, 2011, 19(10): 2485-2493.
B, MR, matik, 8% B ER SR A B
SSIM[J]. HEHM ISR, 2011, 47(24): 205-210.
DUAN Yingying, CHEN Wufan, FENG Qianjin, et al

A

Gradient-weighted SSIM based medical image quality assessment[J].
Computer Engineering and Applications, 2011, 47(24): 205-210.

641



	638-641-201801018-íhŽ-�Íú”9Û^@èG<äâŠÕ—¢�þÏ»j1

