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Guided filtering based on infrared visual simulation

HE Yide, ZHU Bin, SI Chen, MAO Rui
(Southwest Institute of Technical Physics, Chengdu 610041, China)

Abstract: To realize the purpose of infrared image de-noising and de-blurring, infrared simulation modeling, guided
filtering and blind convolution methods were studied. The principle of guided filtering in visual was analyzed, and the key idea
which is guided image was proposed. In order to conquer guided image in guided filtering method, simulation modeling was used
to generate guided image to solve guided image. The guided filter and blind convolution were combined to pre-process infrared
image in noise and blur. The theoretical analysis and experimental results were also studied. Result shows that guided filtering is
better than the classical algorithm in processing time and result (time reduced 25% , from 1. 1ms fall to 0. 8ms, and peak signal-

to-noise ratio result improve at least 4. 5% , from 36.7441dB go up to 38.5138dB). This research provides an effective reference

for the infrared image pre-process algorithm.
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Fig. 1 Guided filter algorithm based on visual modeling technology
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Fig.2 Guided filter and blind convolution comprehensive preprocessing

3 ZRERSHH

ASCHVERXT AR R AR, M B IR Ve £ (R
B2 0,25, AT B 1,466 x 10°]/(m® - K) , S
F400.906W/(m - K) , &§F % 0.92) , 5 3055 Ry F
M, FEA T IR (R 0. 2, A 2 2. 302 x
10°)/(m’ «+ K), S EF 0. 213W/(m + K), K § %
0.93) ,ZBIX, B2 B[] 16 :30 , £ B 110°, £ i 34°, []
R, R 34°C VB 68% , TR, BT 22 T LT
SRR EE A 38. 6°C, BUAR B I 17 S R BE Ry 35. 9°C L #E
B Vs, AR SR 5 300m , BUAR AR £ Ry 60°, L i
FHR S BT ERIESE T A R 1%
FEFIRLF RAT, AR A0 F, 58 LM AR R
L W EHRAE N BR, T R g A .
g A S B A, MR X @ BT x 11,
eI B BT /N T Tms, B #5FH A 0R 243 52



F45 5 520

548 ST 20N ST ELRE AR 1 S 1 U D 5 vk 237

PR, P Y R R AL S K/ 33pixel x 33pixel ,
ik i e O AT W R AL B ARIRBRE 4, BB
LRMAIEFEIT 20ms 7oA. e 45 R AP EUE I
RGLUEWE HELADE I A7 SR b AT AR, SR 3R A
P 0 P e {55 W% LU R P ) D YA T LA
3.1 BAXEEFEERER

ARSCH P B FIR IR AL  4EANIE BRI R
(EUE PR OIS Bk H B BIE R R L 1 )8
BRE TR + BE PR, SR A 3 ~ [ 10
P, Ferp a3 i AEIS [ 8 D i 1R

Fig. 3 Original image

Fig.4 Winer filter result

Fig.5 Median filter result

Fig. 6 Bilateral filter result

Fig.7 Blind convolution result

Fig.8 Guided image

Fig.9 Guided filter result

Fig. 10 Guided filter and blind convolution filter result
3.2 HEXEFEREERFERILILR
i T AR A 0 (R {5 R LE (peak signal-to-
noiseratio , PSNR) SR PEM B 1 MERE . PSNR & UK

MZ
] (18)

lg-p|°

K, M FORE B iR RAUE , ASSCH U 255 5m il n
G R AT RO, g i i R (s Ak
HZ MR, p R A B COR AR B G
%) .

ALY PSNR HI HEE L 1o Forp g AT

m Xn

R = 1015[ 1



238 B 3¢

AR

2021 4F3 H

Table 1 PSNR and time of related algorithm

algorithm PSNR/dB time/ms
median filter 36.0273 1.1
bilateral filter 36.7441 6.6
wiener filter 36.5463 12.2
blind deconvolution 35.7587 20.6
guided filter 38.5138 0.8
guided and blind deconvolution 40.3716 21.6
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