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A Survey of Uncooled Infrared Image Denoising Algorithms
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Abstract: In infrared image processing, owing to technical issues with the infrared detector, the original
infrared image includes a variety of noise, especially salt and pepper noise, fixed noise, or random stripe
noise. Currently, there are many filtering algorithms for infrared image denoising, but they emphasize time,
space, denoising effect, maintaining detail, and so on differently; therefore, it is difficult to achieve a perfect
combination. Identifying methods to filter noise information more quickly, efficiently, and accurately and
retain more details is an important future research direction for noise reduction in infrared image processing.
This study investigated and compared the current mainstream infrared image denoising algorithms from
three categories: traditional filter denoising, transform domain filter denoising, and image layered processing
filter denoising, and a combination of a traditional algorithm and image layered adaptive denoising algorithm
is proposed to provide a reference for future studies in related fields.
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Fig.1 Basic framework of infrared image layered processing

SCHR[AS)ER Y T ek i) 51 P UE B i, AEEE Uit
RIAGAHTER, BRI 1R B R .

SCHR[A6]F Y 17— Fh B 3G RO 8 45 5 H 3d M
R S, I G R R R AR R T XU
T AT B S P T il o 3E— 25 ] 1 M 7 5 PRI 4R
(RIS o

SCHR[A7]R FEINA fe /s — SR8 25 4 g A\ P P 4R
BEAT 2 REES 2, ISR SR AN R 2 AT A PR 1
R ZMTRZEI, AROhE % 1 IR
YN P ISk LI
21 ET3|SERAINEGR S BHFEREE

G PP A B T LA IER )l JEL—ik T
S, XA BIRREATR ELUE AR, 75 m ok
KGEL T RARG, B2 5 T 5 BT, 51
i S AL ST PO EAWI NS SUR R 7S SN
R IIE . 51 IER AR N o

Q=3al,+b,View, (1)
_ 1
8 = mZk:iswk a (2)
1 _
WZiEWk IiB — 1Py
ak = 2 (3)
ol+e
_ 1
bi = WZk:iewk q (4)

b, =R -4 (5)
Arbe Qi AMHER: i AT REE: PR
9 | ARG S W RRTEIE O 3 RIb i
ST IR R BN B R R ay A by S ME
R R RN (W R R SN

Floi® 3 R L wi ISPIE R T % BRI

FIGAEE D w FIPFEME; N IENSH, ATl
P add K.

Wk 2 oo aild 51 SR =25, RHTRE
Zoid AP E DR B AL B] UL e 36 B AP R D8 R AL B (1 40
TWRUKERSREGIHFRENER.

2.2 ETRLIERAINER T BERFEIRE X

MO BE W 5 & T AR NERE B —Fh, REZRE T
15 10 2 1] 48 I JBE A A 3R B AH ALLUE 18— ot DB e AL 2 5
%, BMER R RE AL BEE R OR N Ho i X 3%
BRIIIBUIIME . 2B E RES 8 2 A 2RI 5 &
RKFEZAE, MR8 A BRI EE, Uk
BIPRIDFERER H o 3T iE 4R R, WAL
BB FAATIER, BAARECAR RGN froR:

(02 %, g WMD) ©)

(a) HANEE
(a) Input image

(b) IS UEBA T
(b) Guided filtering detail layer

() I FIEHEE =
(c) Guided filtering background layer

559



2 43% 6
20214 6 A

a4 BoR
Infrared Technology June 2021

Vol.43  No.6

(d) HH BRI A 2R A R
(d) Median filtering for detailed image

(f) P& R i il e 2 1 M
(f) Adaptive median filtered detail image

1 2
w@(x,y)==exp(—E§;§"x,yL) ()
(8)
Z= ZyeN(x) WS(X’ y)Wr(Xl y) (9)

s )R T(X) REFFMERT G x AR 0 2K 8

X, y|f 2 IR, FORBKAEEES; ws 93 4RI FE A
% vl

T W ASTEERAUER T Z BCERIA— 1R T
o’ Mo 53 BN IENRIIRE L 17 2250 N(X) 2
PAAZ B x O BRI T

Wl 3 Fron A SOLBE R Y JE L 5, R E
o g AR IE B AL B DL e B 3E B AP R DE R AL 2 (140

(@) WARERE

(@) Input Image

560

(b) XL PEBATTZ
(b) Bilateral filtering detail layer
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(e) Median filtered merged image
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Fig.2 Comparison of processing effect of detail layer of guided filtering
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Fig.3 Comparison of processing effect of detail layer of bilateral filtering
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Fig.4 Comparison of processing effect of detail layer of weighted least square filtering
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(c) Bilateral filtering adaptive noise reduction detail image (d) Bilateral filtering adaptive noise reduction merge image
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Fig.5 Comparison of processing effect of detail layer of adaptive gain coefficient
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Table 1 Comparison of advantages and disadvantages of three kinds of layered processing algorithms

Type Algorithm Advantages Disadvantages
. Gaussian filtering Simple algorithm Insufficient noise reduction effect
Conventional o . . . . . .
filteri Mean value filtering Easy to implement, suitable for particle noise ~ Will blur the image
iltering o . o .
Median filtering Good effect on pepper noise treatment Lack of detail noise handling
. Wavelet transform Good detail retention Algorithm transformation with many steps
Transformation . o .
o Contourlet transform Good effect of complex noise treatment Long computation time for algorithms
domain filtering ] ] ] . ) o ) ]
BM3D algorithm Good noise suppression and detail retention Insufficient real-time algorithm
) Guided filtering Good layering effect and fast running speed Detailing still needs to be improved
Based on image . L . L .
o Bilateral filtering Better background separation Longer running time of the algorithm
layering filtering . . . o
Weighted least squares Better detail retention Longer processing time

=

() 51 UER BRI 2 R BN B & R P E IR AT B () H5EIFRIR CRD
(a) Guided filtering adaptive gain coefficients and adaptive median filtering detail images(left) with merged images(right)
LAl

5 o

(b) XULPEBE F 1 B 2 22 HO 8 S E A 1 R () 5%#1% CHD

(b) Bilateral filtered adaptive gain coefficients and adaptive median filtered detail images(left) with merged images(right)
)|

(c) B/ —SReuE e AT N 7t A BN & B EE AN R () 5EIFEE G

(c) Weighted least squares filtered adaptive gain coefficients and adaptive median filtered detail images(left) with merged images(right)
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