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Selective Volume Rendering Using (Global Shape Information
Helen Hong" - Myoung-Hee Kim'

ABSTRACT

In lhis paper, we propose a novel technique of improving volume rendermg quality and speed by mtegranng volume data
and global shape miormation logether The selective volume rendering method 15 to generate distance wansformes] volume
using a distance transform Lo determine the mnimum dislance to the nearest inferesting parl and then rengler it. The shape
information prevenis {rom object occlusions come from similar ntensity of cach objects Thus it provides effeclive visual
results that enable to get a clear underslanding of complex structures, We show the results of selective volume renderng
melhed of leit veniricle and right ventricle as well as the results of selective samphing methods depending on the mterpolation
from ERCT cardiuc images. Cur method offers an accelersled lechnigue to accurately visualze the surfaces of delmed objects
segmented from the volumne
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TraverseDDA(Point stard, Poinl end)

/¢ Calenlute ray merement

{dx,dy,dznumStepst = Calculate Ravistart, end);

/4 Sel up local vanables
sleps =
=, v =} = slart,
/ Traverse
while (steps <= numSleps) {
Calculate_Normal(),
%, ¥, 2} += [dn, dy, dsb
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TraverseDDA_TuzzySurface(Pont start, Point end}
(
/# Caleulate the ray mcrement
{d_\ dv.dznumSteps) = Calculate_Rav(start, end),
# Sel vp local variahles
steps = O,
(%, v, z} = start;
/f Walk to mplicit surface
while (distance < ¢ && steps < numSteps) {
distance = DistanceVolumelx, y, zJ;
/ ;’ Skip distance samples
{5, v, z} += {dx, dv. dz} * distance;
steps += distance:
I
/7 Sample for shading
retion Calenlale_Normals().
}

(Le|E 2) oy BRlWH HME olgst M
30-0DA ETE|E

duddE 2+ (2 e Adg 4Ey 498 o
Bl Row wgd HE2o AZHE AEr] 989
7A€ 3D-DDA "ae|Zelct gmeE 2¢M:= &
FdolEE S5t A §=8l FRFP] DN
9, 598 Amgros AHALEEC Age F3x
Fod il YEHE HATE AN =g,
Gpite] & A AR ATgow we Ao
holenz Y Aolvng 4E24E FoLEew A

T Aok Calovlate_Normal e A5 4 1
ARAAA DT Adels ez Fdo] g
Ho =2aty] #drkx AE9dE Ao

Al
=

o

HuEs

e
¥

L =g Aerst Ad e EEAEe S|
Octane/MXE R12000 300MHz CPU$} 518MB 719
FAE e Hzateldds C dojr FEEHEY
o}, Agela AREE stk 512x512 379
FoZ pAsle] gl 74 EBCT 942 AliL I
Ark (2" g1 B APl AR AAEES EBCT
B g vk,

N
1)

(=)

(b)

{c}
(02 6) 7k EBCT A4



200010

{

=

A =T AN

WEE STREEMP S =F

N EE R RRE

=l
‘m:)-‘—r

1

3t

24

K=
iy

o

e
i

R

EER

zd

=

A A

abi

A&, B o=

e
H
=n
.”..m”o
i

T

T

&9 EBCT 974

].

Ada] FHd A

12
=

Z

<,
=

(29 7

e

i

(a) =2

2

e

A= gk

22
Zslojr}

3

vehd 3 AE

255

44 A

F % siok 2

2
=

ERE E P

=3
i

W] 94%

—u— A Al
—a— 4 4

)

=

Mz

ol

mm Gy

3 =r

SR

mo

EE1 )l

Wom W

woogn

o T =l

- Ty

o 'l N
o

=l T

- @

o £

il .

S

S (]

A

r

1400000 <

izp0000

1

1000000
200000
BQODDD -

Sw Wy 4

400000 -

200000 —

=50

Azlg

(29 8)& 79 EBCT

s
an

=)

oj

=

=2 200=, =

ol
Al

15!
|

o

7‘,1

dJol ek

iy

1

1
o

7l

W

JEE ST P ES

' Be7] 4

i

ERE

7w

=2

BN
G
ol

ol

o
&l
e
T3y
e
o
oo

i
T

4



M_k;_w.ﬁl\ﬂ__
Zﬁlﬂmeﬂom_,
RS TRy o D"‘_rlu
Mﬁmleuﬂll..%,lﬂﬁ D);Mﬁ..ﬂ,ﬂ.o.lu_o_
._o}%ﬁ/ﬂ_fo_% Z_E_;lmg_e_a -~
F o Nawﬂo_e e K o) %H(ae_ﬂ T
ﬂhé@ O 7mﬁﬂju}%nu, = ,Emlmano _
1F.A>‘,|ﬂo oy TE ﬂ_l.mﬁm,% Nuﬂu,ﬁ_-o]ﬂo Mg o R
o AR oo ot o [l el o0 oy .H_.A (A e — jji=] cru -~
= . 9 an%,m‘.mﬁ . o ﬂ..uhé&l%.ﬂ%i
uoz_uﬁﬂ s o W 5 N aom_x:m%,mofﬂahu Aaéﬂ4
" TLeT zﬂﬂﬂﬂﬂﬁ QW%L_EE g Mlc_qumayﬂﬁu_z
ny o = T B BT =i So s o] RN o o o s oy -
ol 7_..|.ﬂ _:}u, o eH..nou_a - " T P | ,mr oH on .A.IaAo
Jo [ ) 2o i R " i i o o w o Hy o O i W T TN o
é%ﬁfﬂﬁwo oy W oo = %mprg %n_.omfﬁy#_ﬂﬂa,f_%s -
= e o o HW.\..I, Ll 4 Rl 1L|_U . S
mo%.a_@%@lﬂrtmﬂ%ﬂﬁl 1,-1-@%% waoal,a\_ _ﬁdw_w uﬁo_@ﬂn,‘; RS
mﬂla,.ci_.a&vﬂﬂgqauﬂ‘%n_ﬂﬁuf{ x_m1.|_.iﬂ_Eﬂﬂ]i.ma.%\oﬁ.ga ﬂﬁ_. [ m,uz_u|
e o T m%mi_io:ﬁiyﬂ_ T mji-ﬂmu_, A it
i luﬂﬂﬂ.f ﬂ.lo.ﬂo T w nAT\__,uo)g .ﬂbﬂ./o _...u._/.hh;_:.; ﬂ._.OTZrL;.&luL\ =
L are b TS =R 8 —_ 5 - Te] 0 o E\_ I ko | i =
TooT s (4 T R D Lav_ﬂfl@;oaﬂmf_a@ g
%aqai%%m@ﬂ@@w@w @ﬂawaﬁzwﬂ}g%} L HET
HEHL.M_L.HTﬂDHﬁﬂH.maﬂﬂHOLLuM %aﬁﬁt.ﬁmfﬁunﬁ%ﬂmﬂwm .q.,ll,_lﬂﬂﬂl._{_oT
_ _Mw,.lw.o o = C"oE _ o]_o e
a@@ﬂmﬁawfpge%ﬂﬂoanmﬂﬁf *mﬂmmhﬁﬂwwzaﬂ&.wﬁgmﬂﬂ%ﬁo
wﬁﬂﬂafo,_@ _m,.),ﬂmﬂ = ?ﬂogm.ﬂmoﬁjﬂ pp Y 110wowﬂu¢.mu El
N_ﬂﬂﬂ]é%(ﬁ1ﬁfﬂonyﬂ‘_ﬂaouua,hd_.u,ﬁmhﬂa%c%% %Mﬁ =
L B vaxr?ﬂcﬂmﬁ.cﬂﬂﬁﬂomoimronﬁoﬁﬂ&;%wxuwa_‘,iwpm.g]_._rmddc/ = -
T E S0 g T oo e 7w ﬁ%ﬂ.%ﬂ,@za 5EE 5 o T < g
BN - E P %ﬁﬁm%wﬁﬂﬁ N ,F:_ﬂ%@g < | Fra
B LW R o R _,.ﬂw..( ) (1 T 0 R ol =
D@%%E?%@E%ﬂwﬁ = ,NJ)._%% %iaﬁmﬂ Ea SN
T v = o ..Alu 5] ~ =<H mm R iy Qﬂ o o HLE Gl 20 f\_n__,._qﬂu,_:mw%
© .%D_E1_4o.}L %,}.#E%,l&k s |
‘_nﬁn.m_‘W,_oL(HL__ __eaﬂ JILE_/.#‘ oo B il e s &1
S S % i "o X
BT CRC Y = ) o o = i e
ol ool i - - ™ = A
BUNCS I.Lu ot ™ o= AR Hﬁ B0
= .
g#ﬁ%zﬁzm LR
¢ o vk 20
5 T
I -
I.E BZW\WI
~ _Een
@uuu.__ﬁﬂ?
[ e P T g D
s Ww.‘nUﬂu”
— el w B AT
: ol W
. o W
O 7T
N o e
!
i =
e nio
I H ,.,lnmc.ma
= - o |
wl )ﬂoﬂw_aﬁ
=1 Uz:_ﬂnf o I
. =n [7 ))& | @
s o B
N RE
= = &
~ o go
-l
o
£
de |
w
= 17
dd
] et
= [
=]




380 S=EEHEE =R HTE ®A0Z200010

(1Y 100 £
F FARAD 4G AuF BEAUz Aol

ok (2 1008 B HAHE 2T d32294 A
| ]

of
B
e
2

C
pe
o
32
o,
i
=

i

fitad
o
R = ]
it
-1
A
o
o o
e
L
3
=3
541_[
e o g

)
ries
e

=a

(e o

1
ol
—
[
2,
T
o,
=)
i
ot
™,
Fd

Foogn o 2 oo
o
e
ol ol

o ok 1, 7}
<l

H
o,
]
=
int
o
ok
rlr
ok
rk
o
i

¥ ogh
i
cE ot

lm

It
=
L
bt
£
1
0
iy
ot

A

%
f
i)
2
il
e
i
K=
alr

m O
e
i
£
hus
=
o
o2

gl
=
U

11
fifo
)
R
*
ml

oS
_ﬂ.‘
it
&1
a}

EEFTEEEEE
siel Zg 4 dgler, &

Asjgems Berd P4 24

lo riz

%
o
2

1 Aokd A BFAGFU L AL

iy
%
M
A
T
2o
e
ey Jm
2 oif o
5
e
i,
S

o
-~
el
e

2
Ll
Q

ol

b

=

=l

ol
Y,
B
o
Y
4

)
2
v}
b
rét
£]
ek
g

s

e
B
ad =ojo

=2

=)
z
i)
o
Bl

o
s
o

il
x
af
.

o
i

ol
o,

Trore o2 oo T
_L‘;‘L

>4
T,
4
¥
o 2
|o
o
i e
AU
=
ek
A
e
e
S
e

o,
o
aand
o
i
)
S
)
ek,
=
oo
>
N
>4
1o
B

[1] Kanfman, A., Cohen I, Yagel, R.. “Volume Graph-
ics,” IEEE Computer. Vol.26, No.7. pp.51-64, 1994,
[2] Vandermmelen, D, Plets, P, Ramakers, 5., el al,
“Tntegraled Visualization of Brain Anatomy and

Cerebral Blood Viessels,” A CM workshop on Volume
Visuaghzation, pp35-46. 1992

[3] Sakas. (z, Schreyer, LA, Grimm. M, “Case Study-
Preprocessing, Segmenting and Volume Rendering
30 Ullrasonic Data.” IEEE Trans. on Compiiter
Graphles and Applcations, Vol.15 Nod, ppd7-54,
19505.

[4] Ca, W, Sakas, G., Dara Intermixing and Mnlli-

Volume Rendering, Furographics. Vol 18, No.d,
1899,
[5] Levoy, M., Display of Surfaces from Volume Data.

(b AzbE B m e 28 el TERE Computer Graphics & Applications, Vol

(T2 10) A HEE M=RT E7io| G2 Mo, pp 29737, 1965,

oA [6] Hong, H. Kim, M.H. “Direcl Multi Vclume Ren-
dering Methed of Cardiac Volume Dala Seis,” Proc.
4 3 B of the 4th Germany-Korea Joint Workshop on

Advanced Medical Image Processing. Darmstad(-
B o=xdaes ERdelgy W9y HYgdEg o Headelberg, Germany, 1995
[ L

Hale] EEAE e AU SESHAS AT [7] Sakas, G.. “Interactive Yolune Rendering of Large



Fields," Yisual Computer, Volb, pp.425-438, 1953,

[8] Levoy, M., “Ellcient Rav Tracing of Volume Data.”
ACM Trans. en Graphics, Vol®, Mo 3, pp.245-261,
1990,

9] Sun-Young P. Myoung-Hee K, Stelan, G.. “Seg-
mentation of Medical Images by Applicauon of an
Improved Active Contour Model,” Proceedings of
1998 Computer Assisted Radiology, 1998

[10] Verwer, Ben, ] H., Distance Transformalions—
Melnes, Algonthms and Applicatons, PhD thesis,
Delll University of Technology, 1991

[11] Herman, G.T, Zheng, J.. Bucholiz, C.A., “Shape-
bused Interpolation,” [EEE Compuler Graphics ancl
Application, Vol12, Nal, pp6a-7L 19492

[12] Borgefors, G, “Dhistance Translormation in Digital
Images.” Computer Vision, Graphics. and Image
Processing, Vol 34, No.3, pp.244-371, 1986

[13] Hearn, D.. Baker, M.P, ‘Computer Graphics : C

version’, Prentice Hall,

e~mail : hlhong@mm.cwha.ackr

1994 o|gtolal o gt HApa| 4t
%3} & (o) 8 A

199603 o) o4 gal g
A7 s 0] 34 A1)

1 ~7) elakel A da g
AFE 3k WA

PRk GAAT R ST

2 o

e-mal  mhlam@mm.ewha ackr

1979 Mgt e A sEA ]
(1)

1936¢ £ e g stn HAA
REEIC)

19873 ~ 7] elFedatelm 3
FE O WS

il ok Agrbalg, Aol ¥ A



