(1 Kl

LASER TECHNOLOGY

A5 BB E REG VIR A Se ke SRR A
17 55 48, AR, 220, X545, Z2580], IR =

Deblurring model of infrared image multi-scale statistics and application of prior

FHHASL:

] oy R At 22 W0 X B 5 AR BRI AR = £LAMERMR 2 RBEGE iR HISG 50 B0 . OB, 2023, 47(3): 360-
365.

HE Yide,ZHU Bin,JIANG Huhai,LIU Shuxin,LI Liming,HU Shaoyun. Deblurring model of infrared image multi—scale statistics and
application of prior[J]. Laser Technology, 2023, 47(3): 360-365.

AT BRI GHER  HAh SR

1. FTLER AL VAN 5 B B 1350

SUHATC: F5f, 5KA8, & K 2. SETEEMARUE PER Tk s ROV, MOEER, 2016, 40(6): 902-906.

2. FEFR TR ALK R FG S & R

SIFHASC: TRikte, fLME, ¥ o0as. JETRFREEAL R TEAL K R RS 2R BOEER, 2015, 39(6): 811-814.
3. NSSTIARR 2 5 A 21 405 1] WG MG R &

SFHASC: 5552, WM eh, #X K B NSSTISHIZ 204 5 0] WOEERRLA ). BOER R, 2016, 40(6): 892-896.
4. FETF 5| U RIS Bk B £ AN A

SIHASC: FR0AF, k4. T T 51 S 08 I AR L A 2T /M SIS EE ). BOGHEEAR, 2018, 42(6): 854-858.
5. /NI A S AR BAR ) 2 A RS N

Bl HASC: BAgE, TH, Bri, 25, /N ARSI EE I HAR ) 22 @ GO ). HOEHEIR, 2018, 42(6): 733-738.


http://www.jgjs.net.cn/
http://www.jgjs.net.cn/
https://doi.org/10.7510/jgjs.issn.1001-3806.2016.06.026
https://doi.org/10.7510/jgjs.issn.1001-3806.2015.06.017
https://doi.org/10.7510/jgjs.issn.1001-3806.2016.06.024
https://doi.org/10.7510/jgjs.issn.1001-3806.2018.06.024
https://doi.org/10.7510/jgjs.issn.1001-3806.2018.06.002

a1 H3Y w it ¥ A Vol. 47, No. 3
2023 45 H LASER TECHNOLOGY May,2023
XEHS. 1001-3806(2023)03- 0360- 06

dMNER 2 RESG TN AR KRR

MHE % ", 208 N6, 280 #4z
(TURAH ARG PEBF ST RT |, AR 610046)

WE: N TIRERE N AR NINT L LR TR R T G055 | S BUG T MR A RN F 3 5 B g 5 i
— I L/ Ly, TEON S5 EMRHAT L DR 45 22 OB R AN (5 8, 5 53— 0 T FHARS 0 14z 3 307 A 0 36 AR A%
T AR XT LA AR N R I 290, DR S R A0 {5 B AT T HAE N AR . S5 SRR, T i RUR A T 2 o)
RV EEAA RBO IR T WAL BB ™ I EHEGA 2 , OX L BE RS 5 R B4R & T 20% ~ 50% , WE(E A5 M LU 4R & T 0. 8 ~3. 4, ]
BABR BRI RIS T 0.3~0. 5, BN E 2 m M i g b 8 — 2 i 1D

KR BRI St SR A 2 RUEE UG ; MRS 5 s PrEhidin 430 5 L, /L, 165K

FE 2SS, TP391;TJ765.3%33 XEERETE: A doi:; 10. 7510/jgjs. issn. 1001-3806. 2023. 03. 012

Deblurring model of infrared image multi-scale statistics and application of prior

HE Yide, ZHU Bin, JIANG Huhai, LIU Shuxin, LI Liming, HU Shaoyun
(Southwest Institute of Technical Physics, Chengdu 610041, China)

Abstract: In order to improve specific application imaging quality of infrared seeker, a model for imaging condition and
application scene was constructed by using statistical image of infrared image seeker. On the one hand, L,/L, norm was used to
constrain the restored image according to the characteristics of multi-scale imaging, which kept details in the iterative restoration.
On the other hand, a sparse Laplacian distribution was used to constrain fuzzy kernel, and to maintain image’ s content. Image
kernel size can be adjusted adaptively by calculating the image details. The result shows that the prior constrain algorithm of this
paper can effectively improve the image quality. In addition, the evaluation index is improved by this prior design, the contrast
enhancement coefficient index is increased by 20% ~ 50% , the peak signal to noise ratio is increased by 0. 8 ~3. 4, and the
cumulative probability of blur detection is increased by 0. 3 ~0. 5. This study is helpful for complex scene and moving vector
imaging.
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Fig. 1 Infrared image and simulation image of a seeker
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Fig.2 High-resolution infrared image gradient statistics result
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Fig.3 Low-resolution infrared image gradient statistics result
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Table 1  Evaluation coefficient of Fig. 5

compare algorithm CEE PSNR CPBD
input image 31040 27.7279 0. 4086

LR 31855 29. 1359 0.4194
KOTERA 33270 29.4611 0.5031

TV priori constraint 32162 29.1723 0. 4636
our method 35249 30. 5200 0.7699
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Table 2 Evaluation coefficient of Fig. 6

compare algorithm CEE PSNR CPBD
input image 7501 35.4843 0.2282

LR 7952 36.2828 0.3282
KOTERA 11348 37.3601 0. 4787

TV priori constraint 8482 36. 6806 0. 4009
our method 13198 40. 7413 0.7851
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Table 3 Evaluation coefficient of Fig. 7

compare algorithm CEE PSNR CPBD
input image 20983 25.7595 0.4364

LR 23168 26. 1619 0. 4479
KOTERA 46347 26.3511 0. 4891

TV priori constraint 39027 26. 3608 0.4611
our method 54777 26.4413 0. 8588
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Fig.8 Result of contrast enhancement edge statistical of Flg. 5
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