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HISTOGRAM WEIGHTED FILTERING
FOR HIGH-NOISE-RATIO INFRARED IMAGES

WANG Bo
( Computer Institute of Jinan University, Zhuhai 519070, China)

Abstract: A histogram weighted filtering based-correlativity measurement algorithm ( HWF) was proposed for high-noise-
ratio infrared images heavily corrupted by salt-pepper noise. It was based on the image gray correlativity principle. The in-
fluence of salt-pepper noise on infrared image histogram and gray difference distribution was examined. Salt-pepper noise
could change the relative amplitude of the gray histogram, but couldn’ t change the basic shape. The shape of gray histo-
gram of infrared image was robust against salt-pepper noise, and the information of original infrared image was kept in the
gray histogram even after the infrared images were heavily corrupted by salt-pepper impulse noise. A neighboring correlativ-
ity coefficient was defined to describe the probability of a pixel as a non-noisy pixel, which was used to adjust adaptively the

filtering intensity. Theoretical and experimental results show that HWF has high performance of filtering noise and it can

protecte the details of high-noise-ratio infrared images.

Key words: infrared image; high-noise-ratio; salt-pepper noise; histogram weighted filtering

Ell

il

LLANEIMR BA X PR AR R (R LRSS
F . R R AR 50% UL E R E AR Z RIS
S B YL T E LR R rRe A B T ], B
23 A BP9 T, TR B AR
Hon Y W pe R MR LI 1. M A RATAME R TR
BabBrb SR BRI RS 5 B R B 5 4
T B R

VBN — Rl AR LR R B A , TP E I8 UL R A TR IR K
MR SR B R AT RE D R E AR BB T

8 B #7.2006 - 11 - 01, ¥[8 B #§.:2007 - 03 - 05
EE&WH : BX ARB¥E 2 (60172037)

BETERA RERERNEEY P EEXR,
R AT PR ERE b 4R T R R
RGIEB LT ). SCHR[3 148 H T FF 6 o (U
Bk, T R R B R R TENE
BRSO AT (BB 15 YRR BE AR, FoHERE
T BETAT o P A IR R SCHR[4 ) B T A
FFXUEBEE B (PSM) , SCHR[ S 18 T B 38 BI 3k IF
KB, SCHRL 6 )48 T MR (8 P (e W B,
BRL7 1 7ESCHRL S ] ROZERE b, 0 P4 X S T B 45
(9532 — RN E R AE 7). FRE AR A
AR AR 9% 7 e 7 % R 9 A e, 7 o (B IR 3 o

Received date. 2006 - 11 - 01 ,revised date. 2007 - 03 - 05

e ST £ (1966-) , 5, BRAB RN BIEER, B, TEAHETERAHE S RFIH5E.



38 T B%.mWERIINEGE T ENAUERE S 381

FIABE R E BRE , LUk B R BT k. R
Xt F R R R EMEOR UL, B T RE RS SILE K
—%E By DX 37 R, 1B U 2k BT AR 8 A R Y TR
WREEZH TERBEN TR, &ESS
BifE B (47 ME K.

AHFTAEST B M A R SNE R BG4 (2
FEERARR S A OIS A | A7 SR AN 7S R M ) T R S
RANKEETE  —BERHOKEZEI %)
SRR L A ST 30 BRI BRI T —
PR EUEOIR BEAE O, THBR = MR A5 R SRR P iR
MRS R I Bk HWE. 85 2 3340 A Ar MUl T
HWF Bk SR IE. 58 3 T T HWF ik,
84 TR HWF &30 B AE.

1 ERFEGSITHYE

LA A B SRR Oy

0, P(0) = p/2
glx,y) = {255, P(255) = p/2 , (1)
flx,y), P(flx,y)) =1-4¢
K p HEE (x,y) ZEMMRETZ LA E, T
MR TRER R RSB/ D EMEFMS. f(x,y) HE
BBFHEE(x,y) WKERE, g (x,y) H55EHK
FRIEE.

BEBGKER N Lke[0,L-1]REBMNE K

MIKESR, 2 LEWR S B IKEE T ERN

Hist(k) = —]Vk , (2)

D(x=0.8)

B1 SRR REERE RS

Fig.1 Infrared images and noisy images
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*1 BE{SEBEHEmZH Monte Carlo iR

Table 1 Hist differences from Monte Carlo simulation ex-

periments
BHMBERB(%)
IgEEAKE HAFEMX KRR AT

X : AT<10  10<AT<100  >100
0. 0001 1. 0000 99.98 00. 01 00. 01
0. 0005 1. 0000 99.96 00. 02 00. 02
0. 001 1. 0000 99. 87 00.04 00. 09
0. 005 1.0000 °  99.60 00. 20 00.20
0.01 1. 0000 99.04 00. 30 00. 66
0.05 0. 9999 95.21 01.63 03.16
0.1 0. 9998" 89. 91 03.75 06. 34
0.3 0.9991 70.78 10. 34 18. 88
0.5 0.9975 *50.24 16.48 33.28
0.7 0.9956 30.13 24.51 45.36
0.8 0. 9904 21.33 26.28 52.39

0.9 0. 9804 10. 83 31. 68 57.49
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Fig.3 Different image histogram for Fig. 1A
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Fig.4 Noisy images for experiments
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