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9} hard threshold® ' o] 9l t}. soft threshold® wavelet #Al5=¢] At gho] o]
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29 (1.1)soft, hard threshold 19 (1.2)Generalized Adaptive Gain
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(2-7)
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(2-9)
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3 4l o] &3 (Wavelet)

ol &8l Wahe 1970d ] Zabae]l A Ashakel Morletel 98] A& Ak of

Rnow Ao g Lokl eiA A, H4E&Hn = AV 59 THE

F= wa gE ol Zolth Morlete 173 JRol FHs 0 9 e xAY A
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g2 Z1Eel ojn] ARG HY =4 FF

e =Rk AAE 9o} 1980d Zd ol 28 Morlet®} A. Grossmane©l 23 *7]
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RN =FEA 35 By A FE AT 1985 Z 29 Yves Meyer= 1l
dol=8 o8& THESFHNLH it o8 W £ EHE 7553
A " AHAQA AV= 19874
ol F3 %94 Stephane Mallat7}F Meyer®} 7] o]2t ¢o] &8l wWzlo] 3
Fef = A o fAE A (Multi-Resolution analysis)S W3 8l H A KB o]t}

o oAgE B PR ouA E: A5 HusA4E FHFE 2AAGE 2

Aol 2 o] &oto] o] FuF o A4 0w ALY (projection)dt= A=

3.1 ¥ 99 ¥ 353} (Subband Coding)

B oge BasolA FAL B ohol(subband)el o d FAE Bal @ &

ojuf B g oA glo] A JHoe= HAdHAG, [11]
ho(n) 2 21 g0n)
x(n) Yo () J r Y1 (n) aAc(n)
hl(n) — 2] 1 21 *gl(n) J
Analysis | Synthesis
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Low band

Y322 F dAY B 2 298 wolFEoh x(n)& Analysis filter hg(n)3}
hi(n)& Ed x(n)g y,(n)3 y,(n)oz Eajstz, 2 thgol| Synthesis filter
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' (n)& 7}FA %= half-band digital

filter ©]t}.

3.2 1% 9Jo)lE 8 W3 (The Fast Wavelet Transform)
& YojEg WI(FWT: fast wavelet transform)< R thY X 5 3} (Subband
Coding) & Wt} AXMS a&Hoz FA 37 A& +3 =Hojx Aot [11]
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19(31), 32)% FWTY ®aldelth n=2kE dol=8l 23] HAoNA b A

9 570 A% Aolth ¥ wRAAE 431, 3-2% wEate] Fastqh



hy(=n) 2| [—e W.(m)

W, (j+1,n)

hy(—n) 12| —e W, (in)

29¥(33) FWT 4 #=2

hy(—n) 2| [—e W,(i—1.n)

f(n)=W,(j,n) hy(=n) 2| —e W,(j—2.n)

hy(—n) 2| —e W,(j—2.n)

IHB4) 2vA 4 WA

W, (j,n)
A " " ""-""-¥Z"" —"—"7"--">»
¢ WQ(]_lan) |

W, (G —f2.n) |
i » W
0 71'/2 T
OH@B5 2HEY e 54
29349 224 A4 wWAavt dolEgdd 194 23 FAge] Hrh E =i
Me e AAZES 73 whEsto] AREEn. 21”@BHE Bl SAHASE HAE

19/ 23 A nFs dga AFR T gor ¥
=



w,(G=2n) e—21t — h,n) (D= fn) =W, (j,n)

o
W,(i—=2n) e—21 —h,n) J

(a) (b)



4. From Unsharp Masking To Multiscale Processing

Az 71E9 da8 &S multi-scale pyramidel 93] w50 Atk ¢y = o}
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I3 e F GA9 unsharp masking® Al® oz 3 dug &S ALE
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g 1
oo WA ok m8lE B Lyeq S ZEEG x 30l o3 vbEojA L o] A

= =W (201x201) edge’t 3t B Al Lepsu, BE= B o] Y4
edge Zstd A4 wol [ ....3982 4=t} o] 942 contrast factor CFel

e xwsl FEZ R} [12][131[14]
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| 1

23 (4.1) F YA unsharp masking based processing
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G« (1= 4 op forld < ¢,
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CF. else
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amplification factor

10 15 20 25 30

local input contrast
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4.2 Noise Containment
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ABSTRACT

A Study on Wavelet-based tool development
of Speckle noise reduction and Contrst

enhancement in Digital Ultrasound image

Lee, Yong-Hwan

Dept. of Biomedical Engineering

The Graduate School

Yonsei University

Ultrasound image is widely used in medical diagnosis because ultrasound

image is cheap, to easy portable and no invasive in body. But ultrasound

image is to offer poor image quality by speckle noise. So speckle noise
reduction have researched improved good quality images

This paper proposed noise reduction and contrast enhancement of ultrasound

image basing on wavelet in multi-scale. Proposed method in this paper has

used post-processing of x-ray image. This paper’'s goal is to make a

interactive program for wusers. So the program can easily change the

parameter by user. whereas for the transition amplitude threshold(()) a

constant value can be chosen, which depends only on the number of

quantization levels of images. Ultrasound images were splitted Vertical,

Diagonal, Horizon channels those histogram distributions can helped to decided

thresholds. acquired artifacts in sequence were solved by bit change and a

display problem was solved by Window Center. Existing methods and a
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proposed method were compared with profile of used images. hence a
proposed method examines performance. Changeable dialog is supported,
develop tool’s variation is modified by user. with the result that a proposed
method acquires improvement image of speckle noise reduction and contrast

enhancement. A tool is developed a interactive program for user

key words : ultrasound image, speckle noise, wavelet, threshold, histogram

distribution

_42_



	차 례
	국문요약
	제 1 장 서 론
	제 2 장 Speckle noise의 특성
	2.1 Speckle noise
	2.2 Speckle noise의 통계적 특성
	2.3 Speckle model

	제 3 장 웨이블릿(wavelet)
	3.1 부 대역 부호화(Subband coding)
	3.2 고속 웨이블릿 변환(The Fast Wavelet Transform)

	제 4 장 From Unsharp Masking To Multiscale Processing
	4.1 Structure Boost
	4.2 Noise Containment

	제 5 장 실험 및 고찰
	5.1 웨이블릿 분해
	5.2 Speckle noise 감소 및 대조도 강화
	5.2.1Specklenoise감소
	5.2.2대조도 강화

	5.3 기존의 알고리즘과 제안한 알고리즘과의 비교

	제 6 장 결 론
	참고문헌
	영문요약

