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Automatic Extraction and Preferred Processing of ROI
JPEG2000
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Abstract

A digitized image passes by encoding, storing or transmitting to show it to users. In this process, may
be users would want to see a specific region of the image. And depending on the system features or in the
case that the resolution of the image is large, it will take a huge time that the image show to the users.
In this time, it will be resonable that the part users want to see shows earlier and afterward the other
parts show. For this, JPEG2000 standards provide ROI. Although ROI extraction that users specify ROL
arbitrarily is the best, people not always participate in doing all the images. There needs an automatic ROL
extracting and storing in some images. JPEG2000 should extract and send an ROI automatically when the
images is encoded without ROI. This study proposes a method that automatically extracts an ROI, makes
the ROI masks, transfers the masked image preferentially and the background. And the study compares

and experiments the proposed method and the method not having ROIL.

» Keyword : JPEG2000, ROI, ROl Mask, Automatic ROI

cFMNXA : BHE DAXE MG
« M4 0 2008, 8. 14, AlAbY © 2008. 9. 17, AAIEY : 2008. 11. 26.
T wEn AFE I, A - JREAATY 7 Addstn AFHaSR A - JR
AT AR R =9

¥ 2 A7 200749% AW Fel A A Ao g o] Fof

of
2
re
o

%L



128 B AT RS SsciE(2008. 11.)

.M E
shbe] Gl 2 AterEe] BAIS 2t okt 44 o
£ 4 9o 93E 9i0) AAAE AFEAY, 2 A
4ol 2w Ao Ae Po) HelHE BE

2% AFo| gt A g AL I %
asbe, ok ARgAle] ekt a7 s FFHAI
45 ol B s HUcH1]. 718 4% e R
&k AHEALY] 278 FEAI7IdlE FEate], ISO/IEC
TC1/SC29/WG1elAE JPEG20000]2h= M= %
b s EFS TRENCTH2,3). JPEG20002] thEZ]
T/ obs, F4 Fgele yzH &
8%} s g el oek A7AQ A, H|E o
(ROl : Region of Interest) ¥3.3} 5ol

o

of
oX,

i
o,
o

o 2 lo g
[

s

5
> oX,
oﬁjﬂﬂhﬂé

-

=
o~
)

3o |1
o
e
)
oz

ol
rJ
o2
o
2
e
i
b
2
2
=
Lo,
rJ
o
o2
18
tlo
=
c&
% fr &

o 2y
oy
ol
)
(O
2
N
i
N
<
0.
me
o2 Al
%9,
X,
ol
-
%0,
o
=)
=S

4 =

30

o

A

rr

)

=

I

i3
oot Ay ¢

ol
F{F
r )
o2
of
18

RUR (e
o
_@:ﬁr
f
§
o
!

o
f

a1, AR el
m, 2 FH| YPoR &
Gl AR G 25 X Pu 9
% QU @6, 7). ROI F&8F WS <Al ROIE A
sl whbd F2 ROITIC B2 ROIG,8)2 vid
ot A4 ROI WS 97 1329 FAel4] ROI wha3&

)
ol
L

o 10

> %o

>

s

ox (I

AT F ol E8 AT B E A AEE sk ol
o} o] We Q1= Ao ROIZF olv] AR =] sh&Ee

o, Qo B A% o ol ofal Sa4s)]
ael ROT 7% Alto] 3 1ol ARA o 9

[e}
< nAAE gt 4 ROI WYL dadd HEAEY

=
e
2

A
o

1_,
2L

P

o

ox o

ofr ot
>

o] A ARgA AU W, AHEAE BAGAE
A3, 2w ROIZH Ak, of Whel Eald Algt

3l Qe SA1A (Implicit) (7) 2ol ik,

BHGoles Ae 2 AHgAih T FE g, B
Qg A= Aol AP BT 4= Uk & ofm B
ot Amgslol @ shele] U wol Aol AHgApH
o2 BYYAL FHH R = Urh ol ¥ A7
Bgje] EATe] 9A e ol AFAez B4
g FE3] BAYAS Ao AR e Y
W Aldkeha e

(o]

==

2.1 JPEG20002| ZalHd 2535t
JPEG2000¢] ROI ¥&31= JPEG20009] 8 54 %
o] htEA] A GdE A B FAsP|ErE ROIE H
BET $494 Agjske 7leelnt. o] 71ed v s B4
ol &gt Xzl G =29 719 9ol SAE A

]

t

d o

N

¢
J
C

>

4 2

urh 95 BT A5ALS B3
7849 vlmel ¥ oz dda ur
H| 27} 73ttt 29 12 0.125bppelA] 734
ROI 9402 A74% “Lenna’ 94 welt).

o
=z
=

2 o

ox

oo

= o

o
Ox
i)

o
-

Ot ¥ o o
ox ox

£

o o2

(a) (b)
T2 1 &2l ofox|et 2hlded ofolx|

[ i}

Fig. 1 Progressive image and Region-of-interest

22 ROl 2 A

32+ JPEG20009] A o adoR s Ao
o}, o] 2 Foll ROIE FHL2H I glojof & 2L o}
Yeh a9 54 & Zzaod desihd f8s
29 £ 9JE 7o gd, JPEG20000ME 29 Wt ®
Fo = AlFsta ROIE FEote WHS AlFsA &
M B ATl E JPEG2000904 8351 22
£ ROI A8 % 7IH& /dshe Bt

(

o
59 oE
e } rlo
v

&
32 ;

Compressed Bitstream
Source Image

1

Tiling T

@ ROI coding

DC Level Shifting

CZI

Color Transform

Discrete Wavelet Transform|
-ICT(9/7) —|-DWT
—-RCT(5/3) — R-DWT

T2 2 JPEG2000 21=% o™
Fig. 2 JPEG2000 Encoding Process



ROI 292 A4 w7 54 Wy T 77 sled, &
712 AA WA ALEET B4 WS S| AEA
ROIE Ash= Aoz 2 oul7} givh. F4 e 9%

Compressed Bitstream
Source Image

Post Compression
Discrete Wavelet Transform & Bit—stream Formation

Creating ROl masks Entroy Coding
Identifying ROI Wavelet =
Coefficients
T2 3 8™ ROl 22 1™
Fig. 3 Static ROl Coding Process

Wavelet Coefficient
Scaling

2
9
fU

T,
[

> 43} B4 ROl I9o® Vs
4= k. 4 79 ‘%ﬂé = 7V 2ol 220)= Maxshift
& I

Az Al o ROI At w78 AFE T3],
W7 Al Sd 7PF 2 As g s& 78 o, ROL A

FE sHU H& HE-HH
JPEG2000 Partl ZEFolth (1) s& T8k F20]
3, 2/(2)& ROL A2 F2 A%, o (u,0) & Fohe 4]

olFN7IE Lo EA

(DN max(M,)& 7 Aumecly Fxske w72
Ag Foll 7P & 3% oujgiet. 2 2)011*1 M(
ROI vkazl HREZA AG7F RO 4
1, Bl7del &ahe AU 49E 0% 4‘116&5}. e
g Aloll ROI 2% H 1 il s 35t 717 Hlez 2
o] o W2 ROV} &7 51 u7bx] wjd<&
gtk & ROI 585 24o] B7Fs3lth, 3 U= RO

ru?r?rTr

o}'r,

10

ne

tlo
SO

=

Mss

N Hl ms8 5= max(M,)
L -
M, | L] | =
Lss Bl |

8G ROI 8G Mg]

]

(a) No scaling

86 ROI 86
(b) Max-shift

1]
T
|
1|
1
[
1T

BG ROI 86 86 ROI 86

(c) Scaling based (d) BbBShift

T2 4 MM ROl 2E H|W
Fig. 4 Comparison of Static ROl Coding

ok E=e FHE FAA ROIE ZaElE 3% glo] ROI
Aee=o] 2 wlE Aol $AHEE Fo SAH S

ROI 2bg F&& Algol A3 #idd& Agsof sht
a%A & ) ARgshke Weln o] WHE A ROICI=

T4 ROIY®= A& 7hesht 884 Swelx 44 ROIA

&3 A 4 3tk ROT x}% %22 JPEG20003%
2L glolg dzde] 3k 7Y (9-13)l = ARSI AT &

Fohe AUglE RINE FEe Arwur S e

JPEG2000 o[|x|el A ARgARA #A8& Alg2t7] 213
At
ROI9| 52 949 oA & o gate] dutHor 353}

oS 01%0}511 2 LH, HL, HH ¥i=9]
LU 741*2 OR3l] A%

AR F=E ROH ‘%ﬂﬁﬂ% ?M ‘j%k LL 4 7} +
at, g i o9 ROIE 7HE 7IHE 9 10—13] d
R o PR G TPt obd Fdell fxE

7Fe/do] A4



130 EJ';E 74::}:1 ]:Eéﬁ‘!—‘El uI'HI)LwL (2008 11)

25 ROl otA3 My gl 24 X2

Z2%E RO $X& ROl wha3d HHZ WHgheof
EBCOTelA A€}, ROI vkAZ Hol B2 479 slid=
o e 2712 FEH 2 2o ROI &dhe HAdolH
ROI mk2o] Q)& 2 3% 1] #, uigeld 0o A%
k. ROI £5 Wl ROI I3} w7 gAlo] 2ol glg
£ AR, FRE shjel 4o ERAG. $4 A
fJEiA e EBCOTY] 4 F4 #lololda =859
= HE *Ea_oiﬁ'ﬂ ele] FHA=s TgEH gt w
ZA OB 448 Agle 2 39 sjroA 48
& PCRD(Post-Compression Rate-Distortion) & %3}
duE]FE oA et A &4 Hasl oA CB

DE L

= =]
TAEE d9ap] wiel], ROIE &4 74k RO 94|
Sl=% CB 33%=E Tdditt. (4 3)& & A= v
23l
Waonty, D5 (a"(u,0)=alu,0))* | ROT codeblock

n; u, vEB
D .’L: J

I, E a"(u, v) —alu, v))? , 19 (3)

u,vE B;

(A3) Wyppe ROI 7o), DTJL_“;— n,olAe]

7 MSE $40]3, w, & B2 Egshs Aumce] 715
Aelx, Bje jWA CBeli, alu,v)e 9101838l Aol
2, alu,v)E n, 0= FASE go] ¥l Aol 1, n,E A

WS ofpldict, olsh o], Alulel Sl Thle] AHgAlolA
we) molA| o] flalA, We U=y, wed gl da

), B ApelMe 587 A5S d8f #AGGE A
o= FEo] FHHoR AFshe Ve Adsta Ags)
ek,
Il. ROI AIE F&
B AoAE JPEG2000904 718207 A3 2=

ROIAS F23H 714 S ot
A A2z 99 Bag el

ol& °]%9 ROIS &&

{ Wavelet Transform

Summation of Coefficients
in HH, LH HL bands

Coefflments

Edge Presentation

inS
ROI detection
iuS

Justification of
Threshold

)
)
Normalization of ]
]
]
)
]

[
|
(e et
{
{

T2 5 ROl & o™
Fig. 5 Process of ROl Extraction

31 Xzl oty

JPEG2000014 Q1E94E 45 std2 Felo|dER AH
7] 98l LL WMERE o] 20 71 v 3 wde

LL ¥=e} HL, LH, HH =S o] 94 ROIE A5
¥ A" ROl £28 $47 oz Afdit), 5 33 1
59} 2t}

IRdlA 3 1A L ol 58 WEke o]
€ Aelgta B "} £ AoA dAE FE3P7] fst
of The (214)9F 2o 7P =& &3 #de] LL WEEs A
oIk Al o] Mzl 32 o]ggith

b;l : bl
....................................................................................... (4)
1 25 b 7 wice] pHA vE T, +& Ak

SIS slojat), olg FalA ghe U Aitet BT
e, o3 3 ulolEe] goll slgake 0~255 7k
}Exé §], ;\]7]1—4, 13474] OHOF 7= oﬂ)q— ] ohq./ﬂ 011—‘__

YANE A§AZ F Ur}. B A7E o) AR AL

L mlm

zs)
HE AL 512x512 i EE 2te 39 9% lennas
AHERITE I8 62 lenna B4 1A ol E5 " A0
=2



JPEG2000914 ROIS AFs 23 $44 Az 131

J% 8 ®E M = x| ZS
Fg. 8 BEdge Presentation after Noise Reduction

02| 6 lenna 1A} olE81 i
Fig. 6 1 Wavelet Decomposition of lenna

HM+

a8 7& 1A glolE8 Wsket lenna 97¢<] HL, HH, edge (i,7) = J+2 _
LH =2 $3)e] 478} }04 Fok S oA YA else 1, lfm:i,?,;jjdge ij) >3
100 ol8te] e 12 wdstaw 1 99 #E 022 %I else 0
Oﬂﬂ—o]q.. 7]51% %.__i E’\]% LT: °1]7<]°]J_ -1 94/] l.?_la‘@: ....................................................................................... (5)

33 ROl &t 2 A% =X

A2 e e Gael 1 Ao Feee
2708 ik, 2qeA A7k Yerda 2 R} 54
QAART} 20 1 ko 2] oA 2 A, ke v W
(TOP_DOWN(0), LEFT RIGHT(1), RIGHT LEFT(2),
BOTTOM)_UP(3))°o& 27igh}. &35 & P4 3k ek
HAG) 918 ez ASET. E o] AR Ao A}
g3 e kel B el AR FUd] A AP k)
ol YA grin B @ T 27 ARE 6 24
(MARGIN) & %3 2703},

02| 7 ofix] =5
Fig. 7 Edge Presentation of lenna

for direct of all image scanning in 4 directions
for i=MARGIN, vy, step=1 { (*when

32 &S HA TOP_DOWN)

&l AAE F o AL RS 37] AaiMolt & for =MARGIN, x, step=1 {
Al FEAAS AT vizFs 535 vkadE AR cntl = cntl+edge(i-1,j)+edge(i, j)+edge(i+l, j) ;
o0 2 7kEslr] e Ao A Yo o] - gl A = ent2 = ent2+edge(i-2,j)+edgeli-1, j)+redgel, i) ;
oA g A2k 1o e 7, a2ela & A Ad A 31 0 }

ZolA 37 o] 10] Y ASo|= Loz TR = if (cntl/threshold > cnt?2) foundldirect] = i ;
th a8 82 5 AA T CiAE B Folt) }



Hji;&?—a i éb\(2008 11)

132 e 7

AellA ol WFFoR A7
TOP DOWN< E&83 A, o|3& 7t ] Wefog B
2708te] found(direct)dl] olx] FRS @A B} 28 9
A EQ oA HE (x1, y1) = (31, 23), (x2, y2) =
(208, 248) oltt. 7]l B2l 9] Ad=E 14 flolE
& wigksl Aojm g 256x256°]t}. cntl-2 270 Fof )
AAl 2RI ] Al BRI R FRE F Ao
ent2e A 270 217 4] F 2Rle] oA
otk AAje] oA] HH. cntle] oA oA FH cnt2ET}
M AAIX (threshold) Bt ZH 1 wWeke 29| ROIE 24
Hr},

AT of | Aol oA HEI} FEiEkA] @l ROIE
#dE 4 gle A7t Ak o] o oA FEE fl5i] 71E
9] ZH(100)° 10%% 31 (110) <A & &3t T Al
AE sk ROIE A Huh

CEE S

2 A o

r1r ru

Al
nE o

3%“4

12! 9 ROl &H
Fg 9 Edge Presertation after Noise Redtion

IV. ROI Ota= 44 & 2MxE|

ROIE AHEAPH 25 A4 e & Qe W Ages A
A3 Wrel s, ¥ AToE AFo ARk ¥

HE AHSln A3 ¥ ROIE vhka3 2 vHsojx EBCOT=
g Elo] 494 Xfoﬂ AHEET plaTe] 44L& ROIYY
2 12 uAgge 00w dygdrt

41 ZAldd OlA 3
AHEA} B el e slade ofnx] muQlerie]
vpzFo]s ROIC 23 vpad HEe v A3t 2o
TEE ftel 1o1™ ROl s gs= HA<& 2fnfstaL 0ol
7o)
1, ¥d99
H

M(z,y) = {07

AR o] 5 glo]Ele] &3] HaliME glol &S =H|
Qojrle] riaz FE= Wgkof g}, glo] 5l muQlelA]
9] ROI wlAa HHE ofux] Z=v|ef|Ae] ROI Phadl 3
1ol IDWTE o83l & 4= k. =, dol&3l =HQl
Mol ROI whaz A4 A& 4 ofnjA] Zw|Qlelxle]
ROI ml229} mix|2k IDWTe 2J3) 2712 MEm= gl of
| 9Ix19] AlG7E RO AR A48l H8l AHE A
£ FA3 "ot a2y o], F AEMEA 9] ROI vhx
=19} it o o] IDWTel| oJafl 242 2702 AHME Qho]
ojd $x19] A47E ROL A2 AT S8l AHEEI%lE
A5 FAsHA ©rt. oA sl 2 FelEdolA RE AMHE
W Yjojl ofwl 9)x)9] A7} ROI AG2 ATAE] 28]
AREJEAE FH Eok 28 102 on|A] =l
9] ROI v}A3E do]&8l Eu|2loxe] ROI viAaag ¥
3E= BAoltt. glolEal ZuQlo|Ale] ROI mlaze 7}
—“%-aH glo A ABEME ¢l ROI ZEEE, wjj &2, &

Bl AE 238ke ROI 202 49}
O |e 08

010, |44 0],_ e ®
@@@@@@

Aol M2 oM el ROI D2

T3 10 BHIHY opaAT e
Fig. 10 Conversion of Region-Of-Interest mask



JPEG2000914 ROIS AFs 23 $44 Az

133

P9I e F=BE(32X32 e 64X64) B sht
9] oA a7t FE B2 gdl= ROl AlAIE
.2 AN o) ROI 992 =
TURE PP 2t IEE2L TR A 71| npad o

3golM ROI &3 didsls 314 (x1, v1), (x2,
y2)7F k] Fewmz o] FZk el &3P ROIZ A3 st

o wjem A,

3 &3]
for all mask = 0 ;
for 1 = yl, y2 step 1
for j = x1, x2 step 1
mask[illj] = 1 ;

43 ROl ZE=E9 MHz|
EBCOTel A= =
=824 s
R 3% vEAERC] thEo] A & AA7F ROIY 4

= p 4 R4
= $AE 2do] g glo] o Huid HARE 457}
k sl

7] W4 ks AFGAA U2 A shssi B AT
o)X= Maxshift & AHSSIH B R ke BEe vl 99
< ROI 99 By} v $AE9E 2es ks A4

Iv. &g 2 "7}

A#E-E Maxshift WHe o83, PSNRe 3¢t
Akt WA Wiyl 3 40962 AFsIinh AH-H
e Al oln| ROIS F7): 7 il wet v
a1, a8 @l =z g gz oz Agsi

T2 11 A8 GM (a)lenna (b)flower1 (c)flower2 (d)plane
Fig. 11 Experimental Images

A AHEE
512X5125 2=t} lenna 9737 flowerl 973 1 &4l
30, plane 9732 2 @l £3ll, flower2 9732 3 & &

Hek 732 ARgstant. 2 A% Ea @] LH, HL, HH
Megto] 2 Ate] ROI A% ALLE AL

J

42 ROI =& 2IA
o B gio] Eelng RO} AAHE A%
e}, 7 gl HE 2 wdel AYH oA Ex9}
ROI9) 91x1& a8 129 2x, 7F 94e] ESS 1.2bpp
Zolch, I 9% GE oz BEE Ho

o
T 92% 9Ae 7 2o Aol AuE ROlY XS



134

B AT RS SsciE(2008. 11.)

(@

(d)

12| 12 ofx| 2322} ROIPH| (@)lenna (D)flower (c)plane (d)flower2
Fig. 12 Edge Distribution and ROl region

(d)

()

2! 13 ofix] =2} ROILIX], lenna((a)0.8bpp, (b)0.4bpp
(¢)0.2bpp), flower2((d)0.8opp, (e)0.4bpp (f)0.2bpp)
Fig. 13 Edge Distribution and ROI region

38 132 lennas} flower2 9/3llA 0.8bpp, 0.4bpp,
0.2bpp® &3S W] ROI 99 Vet &80 2
W olZ)7F A vehbE R ROIYG 0] FakeiA #8lA ¥
T o), & Ao A Algket o 22 ROIE A=
A 259t 290X lenna 9702 1 #@¥ 233
256X256 9G7delA ROIE 2+ Zola, flower2 9732 3
gl Be)at 56X56 G4olM ROIE 2 Ao|t},

“



JPEG2000914 ROIS A&

S ° -
‘T‘%l]' T

43 =Hd "ot
B wBo] PSNRE AMEa A3 344 Hrbs oe 23
a1, o] A2 AIE 9 n HES ZHolE 7RIt

(271 _ 1)2

PSNR = 10 logw TSE

MSE+ =3 2t}

A7)z 9 3 S Justa, 2 ATAHE i
e gmsla, AE ROIZ 9n|3it},

H 1 ZH Yool HIER| mE PSNR
Table 1 PSNRs by each bit rate of 4 images

HIE2(bpp) Lo lenna | flower1 | flower2 | plane
no ROI 27.200 | 29.890 | 29.992 | 26.956
02 with ROI 27.103 | 29.646 | 29.856 | 26.870
no ROI 31.143 | 33.300 | 33.478 | 30.820
0.4 with ROI 30.928 | 33.284 | 33.444 | 30.723
no ROI 36.108 | 39.355 | 39.642 | 35.387
08 with ROI 36.002 | 39.347 | 39.547 | 35.234
12 no ROI 40.345 | 42.919 | 43.129 | 39.110
with ROI 40.232 | 42.902 | 43.009 | 39.002

Fo BQl PSNRS EH ROIZ 7K Aoy ROI
%2 A ﬂﬂu #Jol= o} wulslAl Uelytth. ROI

mlm N

rlo rﬂq mlo S X

A 519 ROLE $4712lsb] sfslel ROF-E A9 &4
F4 ) B A e Wl S Un. S
S AEER U

ROI F-5-2 ujAel vlg] &

V.22 2 B30H

dnkd o 2 JPEG2000 1zdellM e AHEA7E 9ol &
ToR ARl BAG S Al sk Ak WS A
Qhakar slovt, 54 Al E s or BHYHE A
A5, ROIZH sl selA ROIE Ao

=

ox,

sl FelolAE Hgshe 7ol &7 T B A
TollME dolEal wgkd ASEe HHAQ HL, LH, HH

Hl=e] 2152 o] §3le] G99 A Fohi: o] B vhete.
2 BUYAE bl o] F S Aefehe A1EE A

ok $44 HE ROIE A8 $4502 Hols) o
W, AHgt BEE} 27K Hk wEe] AAA Se
wolA)7) Hirk. A wtEo] AAHS sAE A2l 3
ot glo] ¥ 1S A8 5 ek, B AT oA} 3
e Selupl ok TUYAE 28 4 ek ol o

o = Qe HESE JEHUAY 2 o] e A
Folle e ROI—% 27 ¥& Fx I} F3dE oS
Mda7] 918 w2lo] Zed Aot

(1) Ned Kock, "Media Richness or Media Naturalness?
The Evolution of Our Biological Communication
Apparatus and Its Influence on Our Behavior

Tools”,  IEEE
Transactions on Profession Communication, Vol.
48, No. 2, Jun. 2005

(2] Jaehan In, Shahram Shirani, and Faouzi Kossentini,
"On RD Optimized Processive Image Coding Using
JPEG’, IEEE Transactions on Image Processing, Vol.
8, No. 11, November 1999

[3) Ahn, C.B., Kim, L.Y., Han, S.W., "Medical Image
Compression Using JPEG Progressive Coding”,

Toward E-Communication

Nuclear Science Symposium and Medical Imaging
Conference, 1993 IEEE Conference Record,
pp.1336~1339, Nov. 1993

4) ISO/IEC Intl Standard 15444-1, ITU Recomm.
T.800, "JPEG2000 Image Coding System”, 2000

[5) Charilas Christopoulos, Athanassios Skodras, and
Touradj Ebrahimi, “The JPEG2000 Still Image
Coding  System An  Overview’, IEEE
Transactions on Consumer Electronics, Vol. 46,
No. 4, pp.1103~1127, Nov. 2000

(6] Kong H-S, Vetro A., Hata T. and Kuwahara N.,

"Fast  Region-of-Interest  Transcoding for
JPEG2000  Images’, Mitsubishi  Electric
Reseerch Laboratories, Inc., Dec. 2005



136 B AT RS SsciE(2008. 11.)

(7) LI-BAO ZHANG, KE WANG, "New Approach for
JPEG2000 Region of Interest Image Coding :
Hybrid Bitplane Shift”, Proceedings of the Third
International Conference on Machine Learning
and Cybernetics, Shanghai, pp.26~29, Aug.
2004

(8 H. Yang, M. Long and H. M. Tai,
‘Region-of-Interest Image Coding Based on
EBCOT", IEE Proceedings-Vision, Image, and
Signal Processing, Vol. 152, pp.590~596, Oct.
2005

(9) Oscal T. -C. Chen and Chih-Chang Chen,
"Automatically-Determined Region of Interest in
JPEG2000", IEEE Transactions on Multimedia,
Vol. 9, No. 7, pp.1333-1345, Nov. 2007

(10) Y. B. Chen and Oscal T.-C. Chen, “Robust
Fully-Automatic =~ Segmentation Based on
Modified Edge-Following Technique’, ICASSP,
2003

(11) Chih-Chang Chen and Oscal T.-C. Chen,
"Region  of  Interest  Determined by
Perceptual-Quality and Rate-Distortion
Optimization in JPEG2000”, ISCAS, pp.869-872

(12) Hao-Song Kong, Anthony Vetro, Toshihiko Hata
and Naoki Kuwahara, "Fast Region-of-Interest
Transcoding for JPEG2000 Images’, IEEE,
pp.952-955, 2005

(13) Fei Wang, Jishang Wei, Naning Zheng, Shaoyi
Du and Bin Gao, "Automatic ROI Selection for
JPEG2000 Compression of Remote Sensing
Images’, IEEE International Conference on
Semantic Computing, pp.615-621, 2007

N Xt 2 W

o 7 &

1978 33 +-8hugat

19899 F4) tietel A

19834~A 24 AFER)
a5

Mo} 1 ArEdo) 38, HlaE,

ZmEglo] A2y

At s}
A} uh)

20079 29t vkl At
St )

(IR JPEG2000, MPEG,

1z g

19854 &veheta it

19874 sdigta Akt At

1990 ~1991 gh=a3l7|&9

1991 ~1995¢ AHAFE2HF)

1996~ RUAehEF el
WAz

(HAREep dielelelz, dlolE] k&

3

N

o



