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Selecting a region of interest (ROI) within unsegmented volume data is one of the
fundamental operations in volume data processing and analysis, yet it is difficult to perform
the task efficiently. This paper proposes several simple and intuitive sketching user
interface tools for the selection task, in which the user can directly click or draw a stroke on
the volume-rendered object on the screen. The main contribution is that the user's input is
pre-processed in 2D domain before applying the traditional 2D-to-3D stroke elevation
algorithm (the Volume Catcher system [1]). We tested the system with real-world examples
to verify the effectiveness of our approach.

1. F&
RYa—LtETALF—aid,CT Ay

FRENSBMESINER) 2 —LTF—F %,
BERODHDEBICHENTIHRIEDILTHS.

BEINTVB RLIEIBL BRI —BH
KAWSZENTESFREIZELND B0,
A—Y—A VI —Tx— Rk BEREHE
LT,

ZOBREREROBRCEREEZFANRRED,
AR HE4 OREERITO ETREEETRK
ARBUBTHSE.ZOBEEXRZETERTHM
SEBINTBVEOFEMNREREINTE
NG b TERERBHFE(EARBMNRIC
HLUTHABDERICER T REESERTE
BRBEhTOWARWZOEED—DIT, BEMN
BETADTF—a iT3ERREOTENL
BECHAEDERERMEIBINENH D=
O, TNEHRMICEETS R LI
Ea—%ICHEIED L3R ENICHES
METHB.ER,ITYOOTFIAF + DIEHR
ZRAVWERINERETTREVWET AT
—ar EIFIERHELL,Vo-—-NIVis
BHRE2LI—H—A I —Tz—AOHKRT L
WETFIMEEINZAHE LS X5 FEN L

HNEPRTEB TR ERTRY 2a—LF
— A THIERICEEICRZDIER,1—Y—
MEETHINEFERNTTIREZKRTTH D,
BEOZREDAHHATNA ZIZIZT v FL
BWEWS HTHB.ZOMEICHTBEFS
F4vaFia@kikE L TR BBEED
—DEEVHL,ZOEBLICEREZE5 23
EVIFEENREDELEDRTWARLZD
FHIL,SRTOBIEL _BEICH VT CERE
BETH2WMBEEGOER+ZRITHER &0
SHDTH3MN,EDFHEOPENERIEE
LT,ZRTiCLoF) > r7Ehi-EHo Lk
ICHEREMA 2 & BITEHFEREZ BB
BT 3FEIMNEEHRRNWTREE SN 1]3].
KFAASOFENRBR) 2—oFyvF ¥y
—EREN, - - REROKRSE
BEBZENSIA—Y—A L F—Tx—AITK



STWB.ZOFETH,I—F—NE5EX 21
WMIIBTHD, ZORMBBTUBHALTVR
L THEWERBFER T TIWDT, R
NHoTHRBERNVENSIFEND B.—F,
BEEHLBEERICRTESRITFNTAS R
NEWIREMNHS.—F Yuan 5D Volume
Cutout ¥ A5 A[3] T3, AT RER & EBERK
25 T7ICRVDITBBICLVEREEZS L
SIC->THED,A—Y—DANICERIIZ
SBBERNEND FITKERFLENH
ERSLRABVWEBNHD B ES E<HM N
EVNSRENHB.ZDOLDIC,A—Y—1 >
F—Tr—ADEANSGEAE,ZO=D0DEE
EFERI—-E-ETH5.
WTFhIZLTH, 25 DL—F—A 2 F—
7 z—RAdB & RAREE O B 5 BRI,
HBENEHBYICREINZBEOFIETH
D EENLZILV—LT =Y TRRERWVWEZT
ABETIR, ARV 2a—LbF vy Fr—ORLE
ELTHBUBED -V Z2HAIDIER
o T, ZNo-RBOHEEED HLlz1—
HF—eA 2 F—T 2 —AEREBHTEZSIv b
TH—LERETBE.ZHIZED, ZhET=
RITERETA T —2aTREINTE
72 DA—Y—A =Tz —ANEDE
FERTIEBATERLDIICRBEEZISN
5.

2. A—HY—AHF¥—Tx—RA

BEDFEETR,EFTRY 2 —ALT—F%H
BT HEBOARENTA—Y - HEnh5R
Ua—ALL I FU 7T 0K MNRER
BEBBLEIRSKXSAEABLIRTS.
R4 DEEDEETR,BHERRE, BLUT
w SBRAETI ZENTES[A].

BENT2EBEEZBRTHIBIELLTILLFH
TRUTO 5 BEO1I—Y— >y —Tz—
AZBETH1 HHERIL—Z (EHBOH
REREB.TOR) a—LFryvFr—&
RAL) 2. 7Yy 7BROEFIFA RAZEE
OFLEZ)YITS) 3. FLBRFL—R
BEROFERODOEZER) 4. Grabeut (f#
BEEODNY T4 TRy I AEHBET
3)5 BiR-ERAT9FEIR -EREST
1283 Volume Cutout EFIL) THB(X 1)

tracing

(b) Click selection tool

(<) Axis tracing tool

‘:1

(e) Foreground/Background sketching tool
M1:RETBETACTF—Ta FERL
DI7V—AT—=2IC&0 ezl —¥—1
VH—T T —ANEBRTES.

3. £

REVATFLRIZ V9 IRA  O—F AN
ERA—HF—ltk>TEHEISNB L, BRED
RYa—AVLIFY D VEGBREEDHIZZRT
HHRULBES 2 —)VICEN 5 Z2ET. EHERL
BEZa—-IVIHAELT,aA—¥—ER
LiznwEBbN3EBO(CRITHR) R
ZERTA.IOBEBR, R a—ALFrvTF
Y —YAFLRZANEINBE 2.L0hL, 20
TJL—ALT—=I TR, ZhUATHZE D=
REEOEGERL—Y - F—Tx—R%
ANBZENTERLEZLSNBW : XHEN



—ADET A F— 3 iz LD

Contour  Click Axis

Grabeut g‘;,_“fm.m

2D Gestures

2D Image Processing l(
(-

@@ll% H@l

2D Contour Curves

Depth Estimationand 3 3
Segmeniation

3DROI

l“’“ llﬁH
H2: AT LOHE

3.1 ZRGEBHBUEED 2 —))

® (@

TREEBLEE Y 2 — )V OEBEDOERS
HBZUTICRRD EOEBLICRBZN,ED 2
—NVOHAR, FAROERBROMIEAETH
3.

1. @bl —2
ZNRTLDORY a—AhF v v Fr—OHE
ZOHDTHB.1—Y—DANR,ZOEE
Hhxhs.

2. Uy IER

Zhi, Loy r7an-EHEz2HMa Lz
E&HH 5 Hough BRIZX > THEORS
ZRDITBUEZTI . HOPLIIYw Y
MBETHEIDT,ROBZRENTA—FF—
DYEEDHBTHD.HmOBAIT DFNEEN
HOPoS, ETOMHEFEBOBBREL T
HAd 5.

3. LBk L—2X

Zhd Hough BHMICK D EEWETHB.0
Uy 7B8REFRICEBZHS L, 21— —
BEWEEMNSDF Ty RENSA—F &
LTRIATHBRKRERDEZZSERMTS.
4. Grabcut

Grabecut IS Rother 5k > TREI N
ZRTEBET A TF—a  DizdDFE
TdH3[6).Talbot HICLBEENRNBEINT
WBTOT,ZnERUHT ZEIRKDBRA
DIATLATHAZATEBRELTESN
ZEBOBEE L —ALTHNETS.

5. BIR - ER/ATrvF
ZDA—Y—A42F—Tx—RARTE4IZ
Boykov 52K BV AT ABIVBHFEERED
1558, Volume Cutout ®° Lazy Snapping[9]
BESBDIATFATEREINTVWS &

Fzpa—¥H—a2y¥—TJxz—RA%&EfE-
T,Statistical Region Merging #%[10] &1
NBaETALT—2aFEONITRAES
ABZEELEAMO—D RT3 AN,
EFNTNNATARELTTZINTIXLIZA
hahs).

32KV a—LFryvFvr—

ZOHMIFEAEREFEORY 2—L4F
YvFr—NIER—THBNERETRVBA
HBREFTBRAORGAME SN TS,

FTTRABREZEIC, R a—LFrvFr
—JATALATRANO—VI3EETHIVLE
BBV ZFD0E0 HBERMT>ED LAV
REEANWTDHDEINW.IZTAHTET AN =
HIEBEORY) a— LT A F—Ta
ATF—VPRBVT,ZRIEDPL >F Y 2 JHE
BEXDEBINITY v FRBERERAVWTIEZN
B LTS,

BRETRVWRERNEGZA B ICHEE
BHDIR, ZTNTHOBRBBICHIICRTE
EEZTULES L EBLHBEBRORTE
MARESEBOTULESWEENNHB END
ZETHABRPZIOBEERBAT D=0
W EBOBTRICHKTZ A —THEHZ/N
FA—F EENTHEBZL,ZDOET/INZAER
HBHZEELEE 3.

3D space Parameter dmain

Contininy

Single
louped contour

Two cantours
(Axis tracing tocl)

More than two
contours

B3 : EEETRWIRERONE



4, WEREBER

REIBBREVATLAERLARET—FITHEA
L@ 4)ZEAEDHE,1I—Y—3hE
TOBRBITHURTEOD VI a ¥ AV
BEEZHIDAELITEL Bo=.E0biF2 Y

v I BRY —VRBREEFINDOEBRTH o /.

TR ERBRY - b, HBAERICX
WHREEZEBETOERTH 2. —FHhO&
ML —RARERLUERNESNBNENS
Mol /ARB EZNIZ Hough THNERL
EHREZBEIRBRVWENRZVEDTHo
7=.Grabcut bEL NI T YRy 7 A2

ETBETTRIE LM BRNWI ENH o7,

ZHIXLESHENBONTITTF 4 IZZ LN
STENFEREELTELZOND .
72,Grabeut iIZIZA hO—r & MATW Z &
THNZEEZTIHENADNVNTNSDT,
FNEZRAVWNIEERATH>ZUENBEEZ
ZER,I-Y—AF¥—TJz—AHEDE
LELIDVDH ETEHSEI/AF—Ta >
FNT) XLDEEDLEEITRNBIK E
EAENBENWSZETHS.

SR ATLNEALRERORD ZHIE
THEHOEEEZEMTHTFETHS.

A

4 DEWVWET—4F DO—FBIZ Visible Korean
Human dataset (http://vkh3 kisti.re.kr/new)
WS Bz E72,GrabCut AT LADEEI—
REABEEINTWVS Justin Talbot FKIZ S
75,

[11 S. Owada, F. Nielsen, and T. Igarashi.
Volume catcher. In SI3D ’05: Proceedings of the
2005 symposium on Interactive 3D graphics and
games, pages 111-116, New York, NY, USA,
2005. ACM Press.

[2] F.-Y. Tzeng, E. B. Lum, and K.-L. Ma. A novel
interface for higher dimensional classification of
volume data. In Proceedings of IEEE
Visualization 2003, pages 505-512. IEEE, 2003.
[3] X. Yuan, N. Zhang, M. X. Nguyen, and B.
Chen. Volume cutout. The Visual Computer
(Special Issue of Pacific Graphics 2005),
21(8-10):745-754, 2005.

[4] B. Lichtenbelt, R. Crane, and S. Nagqvi.
Introduction to volume rendering. Prentice-Hall,
Inc., 1998.

Press, 2002.

[5] F. Han and S. C. Zhu. Bottom-up/top-down

image parsing by attribute graph grammar. In
ICCV, pages 1778-1785, 2005.

[6] C. Rother, V. Kolmogorov, and A.
Blake. “"grabcut’ interactive foreground
extraction using iterated graph cuts. ACM Trans.
Graph., 23(3):309-314, 2004.

[71 JF. Talbot, and X. Xu. Implementing
Grabcut,. http://www.justintalbot.org/

[8] Y. Boykov and M.-P. Jolly. Demonstration of
segmentation with interactive graph cuts. In
ICCV, page 741, 2001.

[9] Y. Li, J. Sun, C-K. Tang, and H-Y Shum. Lazy
snapping. ACM Trans. Graph., 23(3):303-308,
2004.

[10] R. Nock and F. Nielsen. Grouping with bias
revisited. In A. B. L.-S. Davis, R. Chellapa,
editor, IEEE International Conference on
Computer Vision and Pattern Recognition, pages
460-465. IEEE CS Press, 2004. (Applet
http://www.csl.sony.co.jp/person/nielsen/SRMb/)

(a)

b)

(d)
4: ZTORMORBRER



