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A Contrast Enhancement Method using the Contrast Measure
in the Laplacian Pyramid for Digital Mammogram
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ABSTRACT

Digital mammography is the most common technique for the early detection of breast cancer. To diagnose the breast
cancer in early stages and treat efficiently, many image enhancement methods have been developed. This paper
presents a multi-scale contrast enhancement method in the Laplacian pyramid for the digital mammogram. The
proposed method decomposes the image into the contrast measures by the Gaussian and Laplacian pyramid, and the
pyramid coefficients of decomposed multi-resolution image are defined as the frequency limited local contrast
measures by the ratio of high frequency components and low frequency components. The decomposed pyramid
coefficients are modified by the contrast measure for enhancing the contrast, and the final enhanced image is
obtained by the composition process of the pyramid using the modified coefficients. The proposed method is
compared with other existing methods, and demonstrated to have quantitatively good performance in the contrast
measure algorithm.

Keywords : Hidden Markov Network, Successive State Splitting, Phonetic Decision Tree-based SSS, State Splitting Mode,
HM-Net Speech Recognition System
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Fig .1. The processing of the REDUCE( ) function.
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Fig .2. The processing of the EXPAND( ) function.

2 2

s(m.n)= Z wlu,v)s,_,(2m +u, 2n+v) @)

w(u,v)=w(u) wlv) ®

714 4 w( )= 005, 0.25, 0.4, 025, 0.05)9] 7k A
g3t}
217 7beAQE mete o

QA o HHL T

s(m,n)= REDUCE sl_l(m,n)) 9

A71A =10tk 9] HAFE WHEI}A
5 A, 19A 9 gEEAe A= (
HA +1gAle] ZReARE FABEE G4 s, (mon
EXPAND( ) 2 Az 943 )

m,n) S R2RE Aol deth olw A s, (m.n)
FAAZ GFol glmmn)eletd ehEFehAet Fen = 9
o AAEAB L v 2ol AT + U

h,(m,n) = s,(mm)— EXPAND(5,+1(m7n))

10
= s/(m,n)—g,(m,n)
71 EXPAND( ) ¥5E thg3) o] Heojgt
2 2 _ B
S,z(man)zﬁl 3 Y wluw)s,., m2 v n2 v 11
u=—2v==—2

A7NA (m—u)/28 (n—v)/29] Fkol &8 FF XA
B 71EA e AL,

a8 1% a9 25 A4 REDUCE( ) @53t

EXPANID( ) 349 AHE44d& HojEo)
AA0NA hfm,n) & AFIFF FEOE 7 vl =
e A A Y 53 2 AEld FdolH, old t-g3st=
A He 8] e s(man) Q] AY B3 e A 94
g(m,n) o1t FThA o] AL 2(6) L2 E FZeAI%

S
1

J

iy

REDUCE

& -

1
REDUCE EXPAND hy
[repuce | Exenn }-o—(3)

REDUCE |—>{ EXPAND | [ Ascs =3 | e
Sy Sy
B

s
5
i

I3 3 AMS os 2AY I 3
Fig .3. Proposed multi-scale image enhancement method.
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(@) Input image (b) Stahl’ s method
(o) DICE (d) Proposed method
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Table 1. Contrast measurement results of the input image
and enhanced images.

T B EME RCV

Input image 1.153 1.628 X 10°

Stahl’ s method 1.854 3.745 X 10°

DICE 1.815 3.777 X 10°

Proposed 2.504 4.054 X 10°
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