F20% F2W CT B 5 N HWFAT Vol. 20, No. 2
2011 46 A (183-190) CT Theory and Applications Jun., 2011

TREIEN, RWeds. JET/NHT CT BHG M S 2 AR 51 [J]. CT e 5N H#FFT, 2011, 20(2): 183-190.
Wang TT, Yu XE. Identifying of noise types for computed tomography images based on wavelet analysis[J]. CT Theory
and Applications, 2011, 20(2): 183-190.

ET/NE 7 HH) CT BRI E LR

T e, AmeEs
(T ERNK R 22 TR, | M, 510515)

FHE: h CT BRI A R REAT YU, SRATAIE N ) £ M7 i m R L OR, b e
(5 H ke 2 /Np s i R A R A, AT ELT7 B AR e LR i e 025 B PR 23, X
CT BIG v faeis WL FK P e P, L)y SO g P R R e PR AT U0 . BT RS MEEE R 2 0.2, il
LANS RS A4 Ty 60, WA v A RARGER e 7 70 S 0 KR CT MR SE IR 45 R ER
W1, %R CT PG 75 S TR FR) U5 LE SRS o

KEEIR: NPT, WA, fFHEEL; AN

XEHFS: 1004-4140 (2011) 02-0183-08 fES %S TP301.6; TP391.41 XRAARIRAD: A

CT VIR 75 M AR GRS LU E 0 7 77 v b S DBIR9 l BL F  SRAN (AT R 22
DRLE, 0] CT BB IEATIE 2 A TR BE DA D e P o BB TIUAR B, B Mg A R B 50
THCE HHb CT G P AT A AR A IA AN B L R, T AN 1) W v AN T 2
TN 7 (1 AR FE AR AN A IF) ™, 5K AN ) 0 8 75 A 2R 24 SR P LA ke oy e %, L
FEXS CT BRI A AL 2 i, 6 M 7 PR R I REA T PURZ AR H 21K, Rl AT By TR oE I8 43
PRSP A7 R

1 X I 7 S R (R R %, A R, 3BT N R B B IR R 5 R AR R L
KA AEURBE SR 1 2 00 25 ) B0 4 S A i 1 B A T R M A 2 A Ll A
e ASCAEBCEERN L, Sl 7 — P s A fRIE R CT G A 2RI YU Tr ik o T AN 7>
R RFER L, R I3 A AR B T TR A M AT I, pth 2 3005 PR AR 23, A i) CT
PRI A SR RS DA e A NI ER e A D 91D, AT A M v i e v B iR 3, 3%
P CT BB TAL BEALR .

1 EGREER NS

NN AF 5 A R LA Sy RN YT OB, AR R R A AR A A5 S
AT B S AR i, BRI i RO S e, PR 5 b
e il ] VAR TAR Sl 17— BB AL, o — AN RIEIEBAS A e E I
o ADNBMRRESE T, AT DA BRATEAT SR BT S, B /N s BORUEE

= [8]
FE

IFE HER: 2010-12-27,
MBES: | MEESHEESINE (200921-E341),



184 CT it 5 N 9T 20 %

Mo, PR A o B/ SRR I T, 9T 7 MR P R N AR
REG B I T NSRS T NRE Y, ATLLMSE CT BRI 4 NI ok
G3HT, AR ANBIE T R I FUA SR AEAEZE 5, IR dbd N, — 4B NBEAHR, 5
LAERAMEH, AT OKT, EEL 5D WEESRY. Wit ST 7
R 7 P B KT I 2l A P8 AT 75 SRS T

LG5 CT B 1, 3 BUIA T 250 15 (2 LR e R 159 FOBIAR MR
BOFE 1 TR, SRR CT IR, WATER, /NBAMIRIR R AL 7 16 R S 7 P B S
ARE 2RIl 2 . 7 TR A2 R B, 3 S ) 2 1 B R b R D (0
BT

SZ BRSO PR #1267 10 R SO AT LT SR T 400 T A
PP BRI R BN BBe D, FLIG #5002 4045 R TR U ) Bk T3
4 0 27 L S0 T e 45 PR 2 S 5 RFTIKFAMAG F , BAT14 T )
I 11275 ) 20028 S0 7 8 LA 0 ) 25 PR BT CT PR AR P53 AT VUM, M
T PR BRI 5 . R CT PR G IRBE A R AR LB, Bl 45 52 360 0 SN
745 1V D P

0.4 (11 [ S SO &
0.3
RO 4=~ === === emevend-
0.2 -
01 al OO - - -~ - —rag - - === 3=
O m B T 50
(a) i
0.02
gt (7| R S
0.3
L e e i &
0.2 I N S~
S Ty 3. % ({11 T, W
0.1 i e H
i
u} 0
-50 (u] 50 -50 0 50

(b) HUERME
BT e CT B, MR PR, mUR S B AT 2 nl 1

Fig.1 CT image of chest, noise image and histogram of high-
frequency coefficient and curve fitting graph
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Identifying of Noise Types for Computed
Tomography Images Based on
Wavelet Analysis

WANG Tian-tian, YU Xiao-¢"
(School of Biomedical Engineering, Southern Medical University, Guangzhou 510515, China)

Abstract: To identify the noise types of CT image, corresponding method was used to improve the effect of image
denoising, reduce the blindness. By analysis the energy distribution of the HH subband’s coefficients in the
wavelet domain, SNR of the histogram and area of curve fitting was used to distinguish Gaussian white noise and
salt & pepper noise in computed tomography images. We found histogram of the signal to noise ratio R equals 0.2,
curve fitting map area A equals 60 are the distinguish lines between Gaussian white noise and salt & pepper noise.
The experiments on a wide variety of images show the veracity of this method in distinguishing noise.

Key words: wavelet analysis; noise types; SNR; area
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