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Abstract

In this paper, we propose a coding method to
improve compression efficiency for MR image.
This can be achieved by combining coding and
segmentation scheme which removes noisy
background region, which is meaningless for
diagnosis, in MR image. The wavelet coder
encodes only diagnostically significant foreground
regions refering to segmentation map. Our
proposed algorithm provides about 15% of bitrate
reduction when compared with the same coder
which is not combined with segmentation
scheme. And the proposed scheme shows better
reconstructed image quality than JPEG at the
same compression ratio.
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Fig. 1. Illustration of the ‘generating method of encoding selection map
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Fig. 2. Segmentation Algorithm of MR image
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Fig. 3. Proposed segmentation-based wavelet encoder

dA=g AR & AUAARY o

BB = 3 By Wi=) GAERAN BF T 449 795
*eB S o i ¥ FEgddAsey T2 AR
i=1,2,3 j=1,2,3 @y olFs FzAAE A, YA
o o Vez dyd TISL RIHAAL
4) ARA @3 BzAde FHUY A%
A @AM B ;A A% i % T8 022 AN wen
3k ‘_\?_cﬂgi%g] k WA :rLg% Ve a1, (3) kA3
Wix,y) & 394 WidA (x,9) B eRdAE dAsRPozM wWEHIRRE
Aol Y& AFE YEpdch AESL Qe ole el dolgls AFE
GA 2 AF 7o Qe AFIRAM 2 7Y R ;o‘f{*éfg%‘%;}oﬂ xfﬁoali'_;?ji}i oa;}]
sHURE FASE PO Tha A 1w A% ARIAE 2 o} 7}5},
TE omes e = %, 22e¢AE g, o] F dAd AR
G 2ol B2n BEE AR 22 dxiel WEFAHE Agan
» Aol MHIAG REAe 24 Ae v
Thi=0v2 27 WF, j=1,2,3, H3E AH BEd FUNITER 61 HA =
(5) At}

Q7 ZHA) 2280

P
o

E=RAE 2AMEY dEZT RE3E 9

el

9] doejge] o ggsieies EAE w3 3 JPEG F<&£AREs wWdHE o] &3t oHTL
AFEZX WF > WF, > WF:S 253 JPEG F&43 53 DPCM 2 Asiss=z
GaE M= 495, 49 432 SEEVE R
-9 _5 = =0 xE HHEI oA AH(binary decision)e 2]
WF3=1, m?z‘8, W3—4 2 39 3 olWARE WA T EZoxsw By AA
o}, ¥ EW(context) OB AtEEF el gz Eol
@A 3 7 789 duAE wA 2004 T8 29 2z
7 vwste] FEgHG 2d o= o L
A5 AFHEES TR MY, e (2) FaggA xR 53} N
ASde Yoz AT doj R g dola HeFas 2 2353}

GA 4 UAAES JAdA T gLEE nES
= U EdA ‘AND'E 33l B33

-98_



MR el 3ol dolged Fashuy

(a) MR1 (b) MR2
T3 4 3ol AHEE MR 9E =

Fig. 4. MR images for simulation

{c) MR3

(a) MR1 (h) MR2 (c) MR3
29Y9 5 498 8E MR 948
Fig. 5. Segmented MR images
HAFHE e REHANARE 257
A= ofofrt é’.-iﬂL 3‘?.7]9] AR R

o 2 FH9 —‘?—ii} oA #AHgE oA
o 1HERNE 2H[8HA Hed, o] A
g Wl (intraband)¢} o) 9 ZHinterband) 2] 4
ARAdE JegA Fuz, ddAne] H4i
3 B 1A dEAdee ddd B
g 47t A g B or
So) B#ggtEe 2UFdE
Arghrh, At WA
T8 448 Hgor F
olNFHe TAEAER 2 A4 o
T8 AHHFRE 9
ot olgA FomM FI e~
AdAE &8 5+ AA FHrh

oft

‘;i
rlo
2o 4 B

.l

oy

48 oX mo N fu
il L % oL

o & ¢ of 2 8 |m

Yo >
iy
e

ﬂ-‘Lq,E

-
|
fr
ik
oo
QL
)

o
!
{
hd

oftt ot -

) WEgatak gl ":°l 5.3}

°41 °l el Al FEE drbEstize MYy
159 3 e R K ”§°1%v°: 247 1 *”Qﬂ’rol
aA Aol 7}11--f, HEoje] Qd2Eg oAE
2y B3sidtons £ dvo F4E 7P4£
At 0171% MR ’“l dHde F §
A&HO R FAHS] FHEsh: ANeRas WS
Abg-atEeh 2Eld, $5o g ai ogho] o}
b ﬁﬂl?‘ii—ﬂﬂﬂ% 23T ¢ dv dFgez

H@o] HEE AeRodd Al 3o
of o]z ¥A o W"L— Aol grh Absty i@
ZFoA e Fao] ld s ojnd-g s o)
# AL (binary decision tree) [8]1% AL&s8iivh
L kRl °1“‘§k“° Ztzbol HEL A utg} viE
ERE 7HA L s Fasny BxwdoM: o

_99_

He dEde] s Folvl A A 2o ¥
FIE 642 AR )

Uz
m

RS

Agrer duelEel H%g Brishy] fsh AEE
256 x 256 719 &k 12 B E(12 bpp)dl 374
MR d3d&& 18 40 L}E}Lﬂ"iq & Kohonen
self-organizing mapel 7F&x 2718E& A3 &
Ha wEofatv]e] BaA Fug fdiAe 19 4
o YAES XFEA & 2070 MR F4E A

op

Lo fuog S
19 38

t},

3ol NS Hrsts] A Aokl W
s 4o Bde Ao Addel hE vl K0
Mz HE MR °é*J°ﬂ el et o,
HIJJ’OIW Qlﬂzﬂ FAREA 5 }ib}‘iloi
erAE o

X o

1

°4@§€-§*l f—&fﬂ 2
glot A o] REL Hddx MA W

cavnV YA A= 93g v ge
gy olgjg eu AlE Wel Wl F ke

HESL % wAgog dto A o
e o] 98] 7 LBHE A4S
w]

3

o2 & do it X o
o

T T

!
ol 7
\2___,..“

o
_:J:

oo
r}r

e
fot
>
1

.
oft M

F oenz, ]g]s} _QH}!]LLHO]

i 0 oft
f
)

N
N
ol
2
BON
;
¢
i
u_°.L‘
2
>
2
lo,
2,
2
T
e
b3
=
B

tlo
it

Mo of R oS
o
g
e ooz iy
>
i

!
o 2%
o A o
35 0
of & i
48 m X
-_[v >~
=
g_ cu“ it
- G ox E ob ot
iz o Y [2hd
- !
o )
- i:“ °l‘ U
}o( B o
N AW
o T 4 oX.
= 5
o N
2o o
ddr =
oo e oo
“do
X
of,

A2 do M AT g

tlo
2
1

ouxﬂL oiolLHo“)\«]] ‘_;d_

ovg } l']- 7ol 37}% 9 x];}‘

ot
=

o0
T
o o,

Bk 222 U g

oo

\{
4
oX

N
“

;
agnt
o
.‘9.

off
-
;9.

local MSE = (5}55—1\175-(,6(,',]')—2(1‘,;‘))2

2
};';sN x*(3, /) )
local MSE

local SNR = 10 log ;o(

' local PSNR = 10log 205"
ca O 10 Jocal MSE
4714, S sk N, 77 enAE Jool %8
¢ osese Aumel M 1 aselw
(i, /) & a4 shaz x(4,7) & 2994
Zgkol .

<E 1> 7 AY 9EE B2 FE7A dEy



E 1 997N F57)9 ndgEgow

19973 EAYedy =23 A19A A1z 97/5

2579 e ISAYN

Table 1. Calculation of gains from segmentation-based coder when compared with
nonsegmentation-based coder
MR  |compression local MSE local PSNR local SNR
image ratio JPEG proposed JPEG proposed JPEG proposed
MR1 13.26 2572.1 1902.4 38.140 39.450 22.861 24.162
MR2 13.22 2270.1 13475 38.685 40.951 20.487 22.741
MR3 13.08 1431.2 1112.9 40.688 41.783 23.083 24.170
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Table 2. Comparison of reconstructed image quality between JPEG and the proposed coder at the same

compression ratio

MR compression local MSE local PSNR local SNR

image ratio JPEG proposed JPEG proposed JPEG proposed

MR1 13.26 2572.1 1902.4 38.140 39.450 22.861 24.162

MR2 13.22 2270.1 13475 38.685 40.951 20.487 22.741

MR3 13.08 1431.2 11129 40.688 41.783 23.083 24170 |
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