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A1 4 Unity3D
1) Unity3D 471

Unity3D= 9 SHE A ez 7pEart
& e AR E=atelnh o HlE WA

8 §& ZraPe =8, Fool 4
AZEdOE NEE 5 glan, wijE
Unity3De] Fad gxo=
WelA & o gl Aol vk E3 dE ZHEFoR Wy s A9t

.
PC, mrlel AW ohfel, MR TAx AAE golsith dE B

o] Google SDK¢} Oculus SDK7} A& o] 7IAdA Zul=E 7Hd3
Aoz 7dst 4= o). 2 Aol A st olg A 7HAISE Al ~E
A WA 2 Oculus SDKE AFE3= 7132 AJ~Elo 72 o] Al sh

o
) .
<
_'_ol

Alelt Z2agolgh AA|e] I A (fragment) 1A¢F A4S AAket=
gtk 5, A%, By X
on|gttt. Alolt] Z=Iagle IA F A FRE ddo 3 MAE 1L
A gheAelr (fixed function shader)olil, ¥+ WA& Z=23 7153
Alo]H (programmable shader)o]th. 113 = Aoy T Z 18w 7F A
o & Ae Fito] gAR, TR Thed Aoyl A9 ZE Y
H7F date AR S o] &ste] B FRe AAe] M} & A4 &



Aold: AZFH o Halo] A @ A4 R

TR weh e BAS e @ FE QAW GFF 5T THEE
B8 AN oR TR 5 ek B AL B Moy PR
A RS FAFORR FA9 NS BF dolE g 29e A
ELIg :

=7l wjiel] SIMT(single
instruction multiple threads)7 3ol 23 Z 2w sf= Ao @& %o

_

o}, dlube] T2 A A= wjAEre Ao A IR sloof s, A 9]
o] 20 Qhel B3 27 27] B ARt 27le] FitebA ¥
TR zo] A TRA2TE DA S gt o2 3Tty 93
54 4e ves F9 A9 desiy
Unity3DE Aot 23 HE <¢oJ& ‘ShaderLab’ & Ab&3l=d WE-E

Cg/HLSL 9doj= 24 3 4= 9t} Cg= FH3H Mol 2agE
PassE8 & #Ao] ‘CGPROGRAM # ‘ENDCG& Al&35lo] 23S

Adsta, o] =g 4@t [ 2-118 7heket Aojr] := oA
oItk B AelElN A3 Mg FAste, wd € W S0 4
Moleloll A W3k glo] 5 AL &3 5 2k,

Unity3DE o] &3te] 7pAlskshs Wie theel Bge Ak 74
3 S AW el SRAL T 5] A9 LnAEE Yt ol
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[ 2-1] §YE Aojy Zza= oA
CGPROGRAM

#pragma vertex vert

#pragma fragment frag

#include "UnityCG.cginc"

struct v2f {
float4 pos : SV_POSITION;
float3 uvw : TEXCOORDO;

%

v2f vert(appdata_base v) {
vzt o;
0.pos = mul(UNITY_MATRIX_MVP, v.vertex);
o.uvw = v.vertex + 0.5f;
return o;

)

float4 frag(v2f i) : COLOR{
return float4(i.uvw,1);

}

ENDCG

A2Ad EF 7S

1998; Engel et al., 2006). & A2 49 dlolE+= AA CT HolH

=, A XAS Fdste] g5 w2 o] Wi Aot AAe 2]
KeN

H =
gote] A FEEe AddtkLevoy, 1988). 42 W X4 F4E
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= olak Ik Wt AbApbel F3bdel . ek 2
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=
4 7 i or Uim o gk

ojxbel ZIWk WS ZA7E 23 Hop=A| WA &ah=A| do] 1F

GEtttE ZH o]l k. mpse EH dZ(magic volume lens): AFEA}7}
of 7Hgel dM=F A7, A= avs

= Wgelth(Wang et al, 2005). #:=9] 91|

of we} FAe] ARE WASt], 24 Fito]l guiE IS S

7Hd#l = (virtual lens) W2 3 A E7 Vo ® AMEY oS AR

sto], A2 o2 TFE 7}A 83FcH(Gallo and Placitelli, 2013).

AL I e ASATE 2E dold el 26 APes 4

_8_



~

ojn

O

K
B

o
o}

2l

X
el
Br

N_.wo

o
w

ARz} 4
ClearView 7|

=

thH(Kruger et al.,

o]

o

N

i
fite)

0

.UH

R
mjn

AA el wet 7k A

]

2006). AHEA7F 243 F

o]

Fth. Monclus %

S

7
b, 2t A 937t

S

el

(lantern)& AF&

&

o

%

)

g

847} Aol

o]t} (Ropinski and Hinrichs, 2004 ).

o

A Z}3}(importance driven rendering)

(interactive lenses)

—

Nfo

0

o

o %

Tod

< B ol W 7hAIE)E

fvze]

X

P s

7] g4 o] ElaEe]

S

23 A e

1
s

Foi o (Viola et al.,

S

ol T2 (importance)oldtE M2 £4S F7}

T
-y

AL, 7HA 8

=
o

o wjAdel AAH= A

1%

A
h

=
3

o]

jpuze)

qr

o
Nfo

2006).

o

Ton

)

55 Hd wAde

a

XH

=8

R

t}

el

o 7}&

-
= =3

7] o}, ol & Aol A

(o3}
=4

O; KeN
3 3=

%Hl-

=

%
T
B
o)
ﬂo

M
b

—

0

+
ofp
TH
of

JA.uﬂO

—

0

;QH

T

—_
fite)

X
Nd
il

o

—_
fite)



(a) (b) (¢)

[29 2-3] A= 719 B (VML): 9= dloly ME AL
(a) Original model, (b) Virtual Magic Lantern(VML),
(¢) Zoom—in of the VML region of interest (Monclus et al., 2009)
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(19 3—2] Unity3D Al 7F4] #HEA

Unity3Dells= Alo] 7bedk Al /72 #HEA7E ok A WA= o

A enAES F7} @

A EAFE 7 AR onAE
of A3 BaA AEAZ Ak BAA WL Fvjete] Axeh 4G

2
Aol Aolshvl, ALgA A3 AL

2 Q7 Unity3Dol A AlZah A9
of FWAF BEF UolHE ouFEs THSAL. KUAE AUY 3
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4 2 A (FragPosn)S& ool @] 1383 (RayDir,)S (1)3} o] 2

RayDir,, = FragPos,, — Wro M( C’amPosw) (1)

HAFZAZ 7oz JhrE 99X SHA

RayDir = Wro M( Mo VV(FmgPosm)— CamPosw) (2)

B oAGdE=E (2)5 AFESE, ol A9 HIEAdA FA AFHS
A o]F A HFA Aol dojuys F=Hg 2 7y 5ol dg &
ol 7bs3sl7] wWEoltt (2)9 AAke (1)) vlal] EHgskxw, MtoWw W

e A4 AeoldelA SHAE FAdske 8/ FAolArt HAs R, 8
Hel] gY Fo| Fr7hEE Add EHaith olwf, WioM W3k MtoW W3
o 7}7} Unity3DellA] Aata ¢l ‘UNITY_WORLDTOOBJECT' & 3}
‘UNITY_MATRIX_M &¥€& w#3bd "o},
olFA B EA ;oA Fa W& WIS "HaH oA Bl
APyt FASd], 3.24800A gax HxA} EA HEA Alole] W
o u1s

g2 HPolFnt wrgsteE HAAE 7] wolth. AFAVE dAE FAl
of jAo XYY FS o] &eto] Aol Zragow Fd FAE AT
o Wed g iAol FAe & wiFow o]gsliA €A
MERDS Fadstal doj= #hs Mg o s wekslal, +4(alpha blending)
sto] g7ds A3kt
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Al 44 "Ha2x A4

Al BE delEt AR MR TANEE, A H2AE

Abgste] 7HA13E 428 dlt). Unity3DE A 1A% S ‘Texture3D’ AF
ggoz xYgsit}, vt gdo A ‘Texture3D'IH 2 AH AWAsH= H)
HE AYAHA] = dHolHE S v I dAQ o|xY wEE ] &

AbetaL, o] & of# W ZA¥ste] Texture3DE AAd3shE HAS ATh

CTY MRGS9 95 HolE &= 16bit gFgoz AGso] glty. CUDA
U OpenGL2 t}Fg gl~% 215 gttt o & =9 OpenGLY T
A9 16bit A543 @2 )l LUMINANCEL6S OpenGL 1.1¢] ¥3F
o] dom, 10 o4 o] 2y st=dojolx] AT

28y Unity3DolA Al&3sh= 82 249 TextureFormat 16bit
ArdS A 9skA o}, 23bite] AWEE zh= 32bit A4E RFloat’' S
AR&3FTE Unity3D 16bit A3 g3 P2 AUspAw o]=
ZhER7E 11bit® JEEe] 4ol WAsE &
c}.

st Ak 9 A7)= 29 A g (power) FEH O] A7|FHE T
sith, o & So] 512%x512x400 =7]¢ E% dHolgrt rbd, 84
A71E 512°22 Ao gt olE A st AnkH o m g
$- 512° X 4Bytes = 512MB9] ¥~ wRglE Al&3HA Hr)

OEEOFO

_16_



AN B FAS A4E HemRE 9xAs
A & FA g oy
FAl8H(Focus Context Volume Rendering; FCVR)
Aot EFHE v Fito] A
olH7] wZolth webA wiAS o
5 H, wdS ¢ds] FHsiA v
Ho 2w AsaAE ¢ 7 fleE=(Monclus et al., 2009;
Ropinski and Hinrichs, 2004), ¥Wj7d-& #4datA wHEHetA st 7hA 3}
= FY3F= Aol AwrkHo|t}(Viola et al., 2006; Kruger and Fogal,
2009).
71E AFtel A AREEE AE 7INkEA wd EF 7HAIsH(Sampling
based Focus Context Volume Rendering; SFCVR):=, ZF A= ¢ X7}
AREAE A AR dofo] Wi 2o ddete] Ao w THA stE)

o, 9P o FHal 2gstel hAsEE Yol

=)
3T (o) =
e ol A 2 FY

rlr ol
N

_17_



(a)

[71% 4—1] FCVR¥} SFCVR =4 w]al

(a) FCVR, (b) SFCVR

ol A< 7HA HARE, (b)= Wi

.
=7

)

T
!

ojo

mjn
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o B8 ALLATL WA TF

il

3}

24 W3 EF 7HA

Els

4 7 7

A 2

]

4.14 SFCVRE ©

ol

wAZE AT o]

FA = o

alpha) 7}

dolee] 7t 9IAME BEHE(

912

S
T

(19 4-2]

LR

wall (49 2ol A

, SFCVR

1988)

' (Levoy,

S

&

alpha blending(3)<S A}
BES ¢S FYsA vt=s ALEAF XA A
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T
T
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(3)

ace, =ace, _,+a,(1—acc,_,)

(4)

ace, =acc, _,+a,B3(1—ace,_,)

Context

Q.2

Q.2

09 09 04 0O

09 0803

09 0904

0.8 09 08 Q3

ol A]

,ao
il
=ZH

A

A

T

A

[2% 4-2] 3

A7 A 4 (accumulated) EFHE, accn-,

S
T

o, acca

il

)

A 0.9, 0.8, 0.3,

5]

A3

A
R

q o]

—
o

b,

0.58}a1 71H43E

g 5o p=

Bttt o

i

y
an%
o T

(5)

accy =0

acc, =0+(1—0)x0.9x0.5=0.45

acc, =0.45+(1—0.45) X 0.8 < 0.5 =0.67

2
=

2R

o
-

, [2™ 4-31(a) o] iAol AAA FraiA= ZA7F Uk

szt pE vl

&

T

—_
file)

0
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ol AL aAsty] e, 233 vld zHzhe TRAStstar @A 7H
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th. BFCVRE & o] 7A8tE 3k, 4=113} o] nj7gelA
% A gt}

l:Li

ZHoF2 AJEE A - FAE FHEE

BN
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WFo] FHA AL Y BEEEE 189S F glom
A e AANE FrsldM rAE WA BEEEs polate
A, 1 Ay i Fe 231 golaA B2 5 Ak dF &
(5)9] A& (6)9F 2ol Aol 74 gho] Ast Bolstrt €.
accy =0 (6)
acc, =0+ (1—0)>x0.9=0.9
acc, =0.9+(1—0.9) 0.8 =0.98
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0bjPos = objPos— 0.5 X objScale X (1 — cut Ratio) (7)
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1-cutRatio v
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Mesh m1
cutRatio m2
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for( step = startTex; step < endTex; step++)
{
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ABSTRACT

Construction of medical simulation using
commercial game engine

Ha, Tae—Jun

Major in Information System Engineering
Dept. of Information System Engineering
The Graduate School

Hansung University

As the functions of commercial game engines have improved,
attempts to use it for general purpose research have continued. This
study attempts to use game engines to develop medical simulations
such as clinical operations. When using a game engine, there is an
advantage that various functions required for an application are
basically provided, such as depth sorting of translucent objects or
virtual reality hardware support. On the other hand, there is a
restriction that the structure of the application program should be
modified to suit the characteristics of the game engine. Therefore, we
explain how to visualize medical volume data according to the
structure of game engine, and propose a method that can promptly
respond to user's demand and help observation. Specifically, when the

user selects an 1mportant portion of the human body, the
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focus—context visualization, which exhibits complex effects by
changing the visualization parameters for the selected portion, is
applied to the volume data. In the process, this study proposes the
accumulation based focus+context volume visualization method.
Proposed method is to make the background part more transparent
and naturally fuse it with the focus part. Since the proposed method
combines well with the existing volume visualization, the virtual
surgery function such as incision of volume is performed smoothly.
As a result, we created a virtual reality scene composed of surface
data and medical volume data pieces together, and developed an
application that responds to input events. A game engine with a
variety of built—in functions can help develop medical simulation

production tools.

[KEYWORD] Medical Image Rendering, Game Engine, Unity3D,

Volume Rendering, Focus Context Rendering, Virtual Reality
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