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1) 27 gadee] 2wy #3

A7k} T AZgo)s WHdolEe THS A A3 ~ze WSS transfer fun
ctiong o]&3A MAst= AE Heth AVN TG A
We Woldl= A, #HW dHolE7t 2xpgd o R F4 5]
#$o] gt} A wt 3xpPY o T FAE ] -l =
= zlolof sl= FA7} WA 2E &
dole= tFE +x3te

(unstructured grid)@ o] %

H
i
=
1

A A Z (structured grid
AA At} olu, FxI}E AAFERZ

& A el7] wFd WS F8717F vy ok 1
__C[)__ 1_‘

HolEl g 4§ Aol ot qYE ojtiz}
%

S ARzl $o
g} wlrxstE Az

ol o
)

N ERGAE A2o] A Folok A HFaA AAe) ARl 734
o] A §7] ME] B ANEEANA FRANE Rt du, 2H FGT
okl A% we Aol dolEst FRIE AR Ho] U] WEe B /&E
Aol A dole 7t PRstE Aprea sl k.

3o FHE PRIE A4TEY 45 4 A4E () W2 A9 7}
Sth olul, AAbel wWe G i k F i) 02 73% 18], ol K7} 0
A7k Bk e ol oYl 97} Buhe Aold RE Fxshd AAT

°]

zo] deolgrt v 29 A ofdnt Aee W AR dHoly AGANA

olFA AFE HHe FW HolHe I AAlRE ol 25-(raw) Hlo|E 7]
el ZEjEl ez AAsks Aol oy olE sidsts AL VTKOA #lsst

i vtkGeometryFilterE Al&3l4 wHE FE3H4A E} vtkGeometryFilter=
ekt Azt fHo]EHE vtkPolyData &4 t}ztd dlolg & WAstE &
Eojt}, o] IHE o] &34 vtkPolyDatag 2§73 vtkPolyDataMapper& ©]
M HA 2 Fdow vk Zlo] Jbsetr o|uf, whef EWE FEShal
AhA vtkActor® vtkPropertyoll A SetRepresentationToSurface() = 34
o] ZHAEE dfjof etaL w4 FFRE ItiE FEstal AvhW SetRepresentatio
nToWireframe()<& AFg-alof gr}. B, wkeF Wy dlo]y o o shfe] ~Ze ¥
T AgEol v EAVE IARE o TR 2Zw W A s
Bg-oll= o' 2ZeE o] &3l HaEHold AJMAE AAMF g o] v

o e

off




tkDataSet®] <A dHlo]EE WHe F SetActiveScalar() S &3 o)
npxjuto g2 7} A~Zbe} eSS oW AZdw AMET AQAAE AAs|oF sh=d o]

= vtkColorTransferFunction ©.% 7}53}t}h. vtkColorTransferFunction ©lo] €]

E AT H olE vtkMapperol S5 FHEd, AAE W8S 5804 T E

).

gh, BW dHlolE = W2 49 ths E5(multi-block) 7%E 7HIth VTK

of giFite] He = oy e EFS FAld AeA Eita vd 5F @9
B35 dolEe oy ¥ AAA A

glsfoF st} vtkGeometryFilter <A =9 folgut At 4= 9l7]
Hzel HelH7F vs 552 4% E59 ents o wel 2A4AM dEHE
Adsjof at=dl, old 4% o8 JHe| vtkPolyDataZ} /8% A Hrt. ol FA A
AE oy 719 vtkPolyDatax 3] vtkPolyData® S A oF sf+=d o]+ vtk
AppendPolyDataZS ©]-&3td 7}53}t}.

(2% 2-1] 54 vlolg ~2e} dxZaol

2) Iso—Surface

Iso—surface® 54 iso—value 3t 7H& 99
E T3t dvrd o R 29 It e 2 e THHE Oéoﬂ% row A
(line)o] ¥ar 3xp 9] FFbelA = 22 & 7HA
o] #t}t. VTKOlA = Iso—surfaced AAst7] 918 Z8E o 7 AFsta
th o] F79 Iso—surface BHE &, GLOVEd A= vtkContourFilterg AF&-

rir
o2
18
o
td
o
(g
)
»
o
=
%”
&




sht}. vtkContourFilter= ThEFEH ZAzF 2 9 219 dHolHE x| ®al of
Yelh 222 Ef(scalar tree)E ©]-&3 WE Iso—surface®] 4= 7} st
o] d¥ Al HFH O E vtkPolyData FEfe] thztd] dlolHl & A WE=E v
tkPolyDataMapperE =& VTKolA 1e|=g 37 7Fssich olwf, e 39 iso—
surface?] M2 2 T E=E Z2As=0], o= vtkColorTransferFunctions A4
3 5 vtkMapperol 5334 vtkActoroll A vtkPropertyS 2 F SetColor()
2 SetOpacity() & ol&alx WA= 3lo] 7Fssirh

gt vtkContourFilter HA] thg &5 dHlolHe AH#shA| Xt mepa =7
o} faZeld] Ao mHAR A 255 iAo R Agsfor stal o]
27 Ad ¥ vtkPolyData®™ vtkAppendPolyData® &% oF st}

[28 2—2] Z¥] d°]¥ Vorticity Iso—Surface

2EdgRloldt MY oy F 5 HolH(flow data)E 7HA3tet=H wig- =

#* %%‘8}% FrAle] Zh FlollA LKWl o] Whgfo
Aol HreE a8 34S ougit. oy 2-3& 2EHER] 7 st Al 4
olty. =Y &Y%t tlojE] A 2EH E‘r 7IAE7E wig- S agkd, o]F o]&
314 vortex?] 7 HEE SHpol vpetd = 9lv] wjiEo|th. VTKeAE ol
A-gst=d], GLOVEANA+= 2E-d gy} ~EYFH(strea

N
=2
m tube)E A&F3ta FE A~EZHFE(stream ribbon)d ~EH -ﬂrE]a(stream

_




particDX= Al AFolty. VIKeX 2EHZRIS AAdshs Wi ot 53
| et

ghel| o= AEYHEHRIS AAsty] Al AdEaioF sk Aol B

[2¥ 2-3] ~2EZZ]

WA, VTKo| A+ vtkStreamTracer, vtkStreamer, vtkStreamLine & @ &£+
o] 2ERH]l AES 9% U250l U=, GLOVECI A= vtkStreamTracer
= AME-3t}. vtkStreamer©o]Y vtkStreamLine 59 Fdl2+= 25 A ALE
P SHEEE HZod= o o HHlolE HA Al glo] AWEE Holy A
dolut WA Sol A3 FdHA ¥ Aok &2, VIK A2AE vtkStre

|
amTracerE A& AL HAsEL ). vtkStreamTracerE AFE3sH7] YaliA =

WA A AR (integration) WS AAs|oF e, VIKAE 298 7|He &
= Runge—Kutta 7|H%E #A|-&3tcl. GLOVEO A= o8] /79 A4E HHE 5
22} Runge—Kutta ®HS AF&3=d], o] WHE 434 5% Runge—Kutta W™

of nla] A7t WojxAvk A wE £EF AFstr] wolth AAZ 24

o 42 WS HugS o T YR exke S35 AUE Wb £ 1.5

ol 2x7F Wit % WH A & Fal olf £ EA AEHH 4

2} Runge—Kutta WS A& Algoltt, VTKo|A = vtkRungeKutta2 2

2 22} Runge—Kutta WS #|l&stch. A& weke 22 (forward) 9t 3%l (back

word)E W5 3FE= 3l (SetlntegrationDirectionToBoth() &), 28] ¢+
< 3=

ez 10000 2L s Ak R 2EPT Y wF A= doE v




A= &% wk=A] JfAEfof sl Aot EE, AE glolHo|A= o]y
A 7F Ay ER] gkttt

npx] 4t o 2 ytkStreamTracer GA] ©d 559 A uto] 7taste=z 59 )
FubE o8] W A3k § vtkAppendPolyData® & A o] & a3t}

4) JH{A F=

VTKolA XS FE3517] 98+ vtkOutlineFilters AF&
vtkOutlineFilter JA] @YU &9 AHgwto] 7bsstnz E59 JFauks oy

H 21883t 5] vtkAppendPolyData® $Hx|&= 40| & Q3slt}.

5) vtkRenderer

ol A3 vtkPolyDatai= VTK®] dHlolE] Fx2=2AM of& Al st yis
dolsl7] a4 = vtkRendererol] ©]& S F3l|oF $tt}. vtkRenderer= A V

K "elgE A9 st S, o] Sz 5317 Haia= v 2
< VIK Ed2=E°] a3t

1. vtkMapper
2. vtkActor

3. vtkColorTransferFunction

o714 vtkMappers= VTK H|°]E|Z OpenGL 52 93 131 %3 (geometry)
o2 WHANATE F ol vikActore o]eld 1Y mEI} MR Mz
U FH% E2 A M (ambient color, diffuse color )& A A3s= <A (propert
y) Leal g 2=x 9 (texture map) = A%, #HE A S0t vtkActor
+ vtkRenderer® Yo A+= LdF2] object® T HAY. Z} vtkMapper 52 vt
kPolyDataE H|E3F vtkDataSetS 7FAal JOomA of 7)o A A A7)
(active scalar)9] gtoll wpg} MzAS WMASE 4= d=d|, o]& 9= vtkColorT
ransferFunction®] Z 8 3tR & o]E Z=Zgjof st} 2 9o wel vtkMapper W3-
of 5% vtkDataSet®] W-&o] WAE = 57 A=, o4 wo& o8 Fx

_7_



&t vtkMapperE 3tobA UpdateOE A BAIAF MAH Wgo] AA so]ze}

el ARl Wk Ht.

U. GLOVE #ge S 27

GLOVE® A= fJelA] Axst VTKS AY®g 7[HE o] &3iA dys Se~
AP, o] Fg29] o] glvRenderero]al GLOVEOIA AlFdts e dy

s

2 7)5E5S AARE F33tl glvRendererd] &S =9 dlo]EHEZEE 9ol A]
Aet Z+E dYy 7S ES Adstal 1 A3E vtkPolyData9b vtkColorTrans

ferFunction. & Ed T+ Ao w2 Byttt =, vtkActor, vtkMapper, vtkRendere
r o< #E kA &= Aolth ol& o]yt EYAELS T2 A AU

=
aes A, e B4l FRel wheh 9ekd & 9ly) wEolth

1) "oy A

N
I

12 =

AN

glvRenderer= GLOVE®S] dy Zg2o|=2 GLOVES HolH F+X&
Agtr}y, wEka AFE2HE GLOVES] GLOVES] ¥ 2 H= dgolHE A4
ok dlal glvRenderer= ©]& W4 protected Gol| A Fol oA A
<ol B7sslEE Attt olE 93] glvRenderer+ RegisterWallDataSet(), Regi
sterFieldDataSet() &9 & A&ttt o, ojn] =& ©olgrt s 4
G e=E HelHE AAstaL AZE HelHE s5stes 3tk &, glvRendere
| ¥43t=d], RemoveWall
DataSet()¥ RemoveFieldDataSet()o] Aot} F5H HW 3 JE bojHE
A7) #8-+= GetWallDataSet() @} GetFieldDataSet() & o]&3std At} G
LOVE dlolH Fx& W4 o=x VIK dolH x5 X33t gl=d GLOVE
dEy Felss o]H 3k GLOVE HlolE wWiiell A% VIK dlo]HE wopM V
TK dH= 7IHE o] &, 4% dolHE AAstes 3t VIK tlolH = d4
©®% GLOVE #Hy dii-olA Helste dolHz=A SHj npgdMs ol

E7Fs 3 tlolE ol

olr

=
=
Z

N

re ov] £51 dolHE AANE G52 PAHoR




2)

glvData
3

glvDataSet

| glvFieldDataSet | | glvWallDataset |

Y mField  ‘mWall
’

b /

\
glvRenderer

[2¥ 2—4] glvRenderer &% t}o]o] 1

GLOVE H& VTK Holg o]9]o|k glvRendererol Al #elsh= dlolE7F Tt
242 vtkColorTransferFunction®|t}. glvRenderers= W] mTFEh= o] 59
vtkColorTransferFunction @219 2xp wid-& A4star vt o] gl A
AA & (mTF0D+ W dolg e 2zdet HasS 913 transfer functions
Ageta = iA F(mTF[1])e 2= vloly e 2zt ¥

functione A7k}, Transfer functiondl] ot zpAgh A

gt

S $%t transfer

A=
T=
B 50N SEF

S HolE A

GLOVE®] + 2] dlolg T #Hi dolgel td vy 7o 12 BA &
t}. o] GLOVEOlA ZX 2 st 28 93] folg = Wi tolgd= &
S ARIL EodA & } ol HH HlolElE g WYY T F M F
Q% AL WA gWE 27w glo me & Mow Iyl g 3]
t}. o]+ RenderScalarDisplay() <45 %3l 7}&s3}t). RenderScalarDisplay ()
5o e WMol g, Fev e} SuE So7hA] e d4E v b
ol o] &4 7LE‘r(actwe scalar) & ©o| &34 M tjx=Edo] ot whek vt}
2Zbete] IDY o]l ¥Wod agy s 274eE ol &t Ak E AR
& 27w T EAEHA Ee %%ﬁ]c GLV_FALSEE E#53 dA &4
2ZbetE o] &34 A tlaE e olgth
HH dHolHE %fﬁ T OE g™ V5o ® deolge s FEIE Ve
o] 9lt}l. o] 7|52 RenderWallBoundary() <=2 7Fsaltt. oju], 2Zae] A




S Fx7 o] HEE iy, o] VIK o] Zekel ol vtkActorol A 4]
t}. 52, RenderWallBoundary() 5= ol A= 272 XA o] =&

5 AT 8% Q& Aol o] e AFo] 2 I dolHE 9% R
enderFieldBoundary() % ¢ith = 525 #Hy 9 g fgolg o]9e
olE] & 93} RenderBoundary(glvDataSet *) <% &3k},
3) Iso—surface #d
glvRenderer= 5% F Hlolg 5 A= dHolHeo| tdl iso—surfaces B3
t} o]= 93 st F E£577F 9=, RenderlsoSurface()9} RenderlsoSurfac
|

es() ©]t}. RenderlsoSurface()= A3+ stfe] 27k} Fh(iso—value)S ©]-&
iso—surface® A3l RenderlsoSurfaces()= el 719 =78 FES o] &,
o] E79] iso—surfaceSS AMA T olu), ~Z7T FEL double H]E R
A oF stal A7|7F A wekefop dtrh. VTKOA = st ~Ze (&)

o] 83t iso—surface ¥ oY} iso—surface?] N5y 7+ iso—valued] 4

AN dA A9 iso—surfaceEs AASE=F & Fx= JA|RE GLOVEoﬂ/\1
= AAA ol g Ve AdskAl gl dnt. ol Vs FF FUHE 4
g

o]t}

lo to o

==

2ERHQS 2E 98 Ert oy} tiFEe] CFD ‘oA vwi-¢ T 85t
Uh#= 2ol glvRendererel A= VTKO] o8 F7/o ~EHR] #& 7|5
T T 2ERHY AN 2ERFE A4 7ss A 2EH IS Rend
erStreamline() ¥} RenderStreamlines()E %314, ~2EHHFH = RenderStreamT

ube() ¢} RenderStreamTubesO)E &3llA A&7t 7l 2t 452 A=E

Ol E (seed point)7} (x, v, z) FE|Z A A= o]of &t} olw, FFAE VIKY
=22 HZaAoor gt} 7} s F Hll 7 22 e EE A9 9
Z2EFIRI(EE FH)E sAlo AAsH] g Eolth. oleg gsdde=
A= ZRAEZE & g JiRt So7bA] &3 A= IRESS 99 wjdo] So7t

Hjd o] 7|2 A A Aok 3}, ~EHYFHE 93 o= ~EHT




o GIVISHY] QIE # o] 2

1) GIVI

GIVI= GLOVEE ¢ &3 7FA8} QlEfsflo]~& GLOVE Integrated Visualizat
ion Interface®] SA}o|t}[5,6,7]. GIVIE viVTKE 7|vte = 7s]Ql=d], vjVT
K+ VTK$} VRJuggler’} vtkRenderer, vtkMapper, vtkActor 52 Apg3ic}h o}
2}A] vtkMapper®} vtkActorell S%©] 7Fs3 VTK objectE =& FHoF st} o
714+ vtkPolyData9} vtkColorTransferFunction .2 3tt}, o] S €3] glvRender

ingObjectE THE3I T}

2) glvRenderingObject

glvRenderingObject glvRenderer®} GIVIZ} @)™ A3}<l vtkPolyDataol vtkC
olorTransferFunctiong &840 =2 wdstE=E 3l7] 93 S 2olt}. glvRende
ringObject+= W<l vtkPolyData®} vtkColorTransferFunction %k o}lule} A A
tolel o] MzZAE A8t =S double @219 color M-S Estar 3th. glvRen
deringObject= WH=A] GLV_RO_TF9} GLV_RO_COLOR & & #2]o]ojo} hr},
o714 GLV_RO_TFi= Wl%-ol transfer function& Egslal 9l dlojElelal G
LV_RO_COLOR< color AXEE %3t 9= dHo|lHolth glvRenderingObject
o

+ 11 SetTransferFunctio

1

t ool @42 APAon Agskt e AT

A

n()elut SetColor() w9 F=rollA A A o2 Agghet. GIVIS o™ Rao
)+ glvRenderingObjectE AA| Ay e o o]y FAS uletst & GLV_RO
_TFol® vtkMapperell =% vtkColorTransferFunction® 5%3F32 GLV_RO_C
OLORe|H vtkActor®] vtkPropertyollA 72 2 EWLEE F53kch I, glvRen
deringObject”} GLV_RO_TF &2lo]a} shhely Enrs me S2o] 71-dy),
o]+ SetOpacity() ¥+E &3 7Fs3ith. GIVIIA % glvRenderingObject”} ©
W YPAold #Agle] GetOpacity() & &3 FHEE 7H4 ¥ vtkProper
tyoll &FAIAF ghrh. ®FoF SetOpacity() = wWE 514 s 45l 7]

EFHE+= 1.0 o]t} glvRenderingObject®] SetColor() =+ SetOpacity() 3t
, G, B, A & EF 0.0 ~ 1.0 AFole] gk 7FAoF gt} wkek o]t
S 7HAA gom AF o o] Ato]e] groew clamping U

B e
o
=0




3. 2H Hlolf

27l v

rok

7% Ees Qwdel CFDUY P24 Botel tolHE 99
Ay Fozolrk o FelAE 2E HolHWS 98 AAsE Ay s
| ohal A g,

2,
ol
=

GLOVEd A= ZE 938 Rolol o
IvRotorRendererE A &3ttt o]
2

ZY 22 glvRendererd] 7|5E5%
o

Hrbs fla HAste A9y Sda= g
= 7124202 glvRendererZ%-E 1A%

F AT S 9 B ohg 2H ¥

o

¢

3 dlolHE AT AHEA 8AQ e AFDt d7ldE F2 HXE(velo
city) ®E ¢} vorticity, Q—criteria &k 5= ©|&3F T HHo| A9 59|
et A 2E T

¢} E p i
Qleh. 28 Fstol A 28 Zejolse] Ewlelx el g
o]

variant) =¥ d| ]13/] A9 kRl 2E E#ol=r} WAF vortexs F ol A
ueke = 2E Edol=d BeEAE He glo] Taghd, oldd =HQl F54
¢l %’Eﬁ% ?3) vortex Y9GS 7HAIS sk A% Fasirh ol =Hdl T
Aol BAS 9al glvRotorRenderero] A+ glvRenderer®t= 2] glvRotorBlade
DataSet¥} glvRotorFieldDataSet<S &=wWol = 2lgtt). welA glvRotorBladeDat
aSet¥} glvRotorFieldDataSetol| A #|-&3}= ZE Ho]E F5%49 &S ALE
3= Aol 7Fessitl. ol 3 2E HolE T2 RegisterRotorBladeDataSet()
&9} RegisterRotorFieldDataSet() 2 7} 3t}

glvData
;l

glvDataSet

| glvFieldDataset | glvWallData5et | | glvRotorBladelD |

T~ v I

imData ™ mField mwall ~ . mData mBladelD
] > ! T
~

| glvRotorFieldDataset | | glvRenderer | | glvRotorBladeDatasSet |
h y v

~ .. mRField ~ ‘mRBlade
~ 25

~ -
-~ -

| glvRotorRenderer |

[1¥ 3-1] glvRotorRenderer &% t}o]o] 1




7F 48 ¥ A3

=¥ dolge F dlole F2A (glvRotorBladeDataSet, glvRotorFieldDataSet) ol
25 b= (pressure) AKR7E E3kH o] vk Z; dlolE mit} SFH & 7hAlste)

Hol &, Edolt dlo]HoA= Edols W oY ExE H2E
go] st WHO R JhAststal, e HolHolA s A oA 54 FHuk
of g iso—surfaces Aot WHORE 7HAstgth oldf, Edo]l= Ho|H e}
JolBl= Az Zad dvolgolnz gt glo] M= dAsso] A &
webA M2 2 Y gs JHdxE B9t AR o 2R iAskE
7F et ol gt A9-E WAs7] 9@ GLOVEA A& 558 Edol= dlo]y et
2= giojgdA AR 22 o]FS VX e WMFES 22 transfer functions A}
$3t%=% It} transfer functiono] g zpAlgH 82 54eA FrolE 5 <)
t}. glvRotorRendereroll A =¥ ZH Edol= | ¢4 £3x & 7HA 3517
9l 4= RenderPressureDisplay() 355 AR&std €t} o] I+5 s=35Hd
=Y ZH Edel= dHeolHe @A Bzl EW dHolge ¥ #¥
£ MAEsteo] A sk Tk, 2E Edlol= HolHIF sEHo] A ¥od N
ULLS =8+ th 28 Z= dolgel ¢4 iso—surfaces A3 9184+ R
enderPressurelsoSurface() & S ZshH Hch oju], ofH ¥ FHOZ iso—
surfaceE A A5 A oF s=Hl, glvRotorRenderero A= o]o] st o
3t Jtol=giel e AFelA] a Ao w AbgAto Al ©xich vk glvRotorRen
dererdl] =% glvRotorFieldDataSetol 4+= GetPressureRange() 45 A& 3}

o
o] AAAQ ke Hxo] U HARE AT oS o] g3 HHI o

[

o

I =
H -

(718 3-2] Z¥ B olzolre o8 Bx 713}




. Vortex 7}A] 3}

ZH do]
& dolg

3 7]'%} Q3 gF+= HFEE vortex 7FA 3ot} Vortex:=
A 3 As= FiS gl 3|dst= JE=E vortici
o

vorticity7} I A% vorticity 7} A thal

Ef ]
ol &

AH- vortex?] AL oyt e I AGRIE9] vortexe] AYE 2] ¢
WA SkaL ARk ek ol oA /A whEolX A gokth. GLOVESI A<= vor
tex G995 F7] & [7]1o4 AHe$ Q-Criteria WHS AF&-3tth o] & I3t

Q7EE glvRotorFieldDataSetel] WF=A] S-Ex]o] 9lojok &l glvRotorFieldData
Seto] Add uf Asom ALkEo AT =, AdA Q1 glvRotorFieldDataS
et B5 Q-Criteria 45 ¥ &3slal 3t} glvRotorRendererd A= o]} 79|
glvRotorFieldDataSeto] W2 55¥ Q #< AF&3A iso—surfaced A3t
AO R vortex S 7HAEHgH o]FEA Q @S ol &l vortexE 7HAs}ke)
7] 913l41+= RenderQCriterialsoSurface() #& AR&stH Hrh o, oJH Q
e AHEEAE dHelgut s ¢ 9)\9— 2 AHor AGAAA 2=,
guird o g 107! o)y 107°S wWo| AlE . g, Q—Criteriag ©]-&3A] iso—
surfaces AAJstHA Mz Q-—Criteria %}01 obd vorticity 2} & & s
]ooﬂo]ﬂfL 87t At o]&, Q—Criteria #to® M-S oW iso—surface?
o] e Moz AdX = WA vorticityY velocity &S ©]&3Hd A
AZEZ A AHEA ZFE Q 7S A= FHlA S vorticityt velocity
315 shA gelE 4= 9l7] "ot} o] & 913l glvRotorRenderero] A+ R
enderQCriterialsoSurfaceByVorticity ()2} RenderQCriterialsoSurfaceByVelocity
O g4& Az
A Z¥ dolEe A A= ZE Edlol=oA AAHE vortex’} 3
st 2 E#ol=o] Ye=xE Fotele Ao ulg- F88tth GLOVEC A= ©]
E Fotd F JEF AZE S5 mE Edol =9 vortex®] WIHE oy H ol
o 5 7A3ls=t}. o]+ glvRotorRendererdl] =% glvRotorFieldDataSet¥} gl
vRotorBladeDataSet2] A AlHS F7]stst ¥ AHoz F7H/HAA 7] A
A dgPEgo = THssflint o]lE F3 AFAE vortex FYo] =Y &
oj=of gl ofdAE TN R & 5 A "k

¢

ST

M
ol

npx] 2o 2 Q—Criteriag ©] &3+ votex FY FZo0] ol &3 vorticity 3te)
2 A9-7F =, o]& 930 glvRotorRendererol 4+= Re

nderVorticityIsoSurface() & A&t} o] 3+ glvRotorRendererdl] &%

iso—surfaced H il AL




9. 2

% glvRotorFieldDataSetol| A A A3} vorticity 3t 7FA= el 3 iso—sur
faces A4 st}

[29 3-3] 2F Edol=dM e Q—Criterias ©|&3F Vortex 7}A3}

Edehel 44

2~EF#RILS ZH 593 dolHaAME g FasA tFoi Y Vorticity
Q—Criteria® &3 vortex 995 FoId 5 A9 AA g FHo o]

EdelE a8FomA fo] AAR =] obdAE & 4 7] wE

o]t}. glvRotorRendererol A+ RenderVelocityStreamline() $<ZE o] &34 -~
Efgle AT 4 Al X, RenderVelocityStreamTube() 45 ©]&3}H
2Ed FHE AL 5 Ak olE I glvRendererol A of w72 of g
AEHHRJIES Al AT 4 AEF S RenderVelocityStreamlines()<F

RenderVelocityStreamTubes() &9 WFTE AFdrt. 18y o5 FTE2 =
T AE3 seed pointd YXAE VIKS 2= FHFA oz AAoF sit)=
Aol EA7F HAag. ARt og AMRAES Ta% A A ZERESlo
AFoz2 AAE 7S v Flo|t}, o] & 93l glvRotorRendererdl A& 4% (velo
city)t} vorticity7}F & @A 2EHFHCNE AEor HASEE = 4=
A a-slkt), o] 23k kol = RenderVelocityStreamlinesByVelocity()9} RenderVe
locityStreamlinesBy Vorticity O)7F 1tk ZF ko= Q1A= 0.0~100.0 A}o] <]

_




= e, o= AA E B0l velocity9} vorticity o] A7) =S W
ez ek otk &, AkE 90.00] Sojzichd Al A=A 90% A7)
& YER= Zolal o= 90% o]’d9] velocity (B vorticity) & 7HA& BE
Ao ~EHECS AASIEE 3o}

- 16 —



A<

GLOVES] #Hd dxe 2E AGdS vH AAzto g AHaldt}. =, vtkPoly
A A el ol wj

o)
o8]
=
aQ
wn
@
@
=
s
rlo
_ﬁ
N
oft
=
s
)
[nt
=y
AC)
ox
O>“
ol
ol

[>
|
he)
-0,
=)
ul

ool WAE wuid dHE FHS Adst= ok, 1d, ol
7} o9 ZAY S or sk b do] B8 A9 iso—surface Aol 2~
Edgielel A A B2 AtS dew 3k o)Yd HS Aty s
GLOVESI A &= iso—surface A7 ~EHEQ] Add HEdxgE s}, o
H ol A= oled WHEA e el s Ay

7}. Iso—Surface

Iso—surface AL GLOVEOIA 74 HIW 6—}71] AP == 7HA 8 el GLO
VEo M= 7|EH o= ¥ (pressure), % (density), &% (velocity), vorticity,

Q—Criteria®l ™3} iso—surface A S X]%'JE}.

glvRenderer Ao A Aw3l=o] GLOVES Holg %7} WY &= 49 gl
vRenderer= 7} £ iso—surfaces A3t ot 5, PSS £5 &

= o] Az 3 § A 23E vz Ros Zojv add, 4
E59 iso—surface B4 A A= G HAA 7] wEdd HEE FA
of Ado] 7bsstrt. wEbA, GLOVEA A= dloly =71 HE £35d 4-¢

enMPE o] &34 WHZ iso—surfaces =S . v nrfe] 550 =2
Aol 2] i muRe] ZRAA S Ago]l Zhsetthd ZF ZEAAE n/m i€
55 dd¥o} iso—surfaceE A ©t}. o]ul, vtkAppendPolyData:® o]
2] ZRAAMA A FotA H=dl, o] ZREAA A o] HlojE ol ‘sA
il & A EAVE S 7 Uk ol & WHsH] 93 VtkAppendPolyData
o 2 A3E £ u+= serialize’} T XF #pragma omp ciritical = AP}
A iso—surface Yol WA= o 7HA] ARl d=Hl, ol dud 2

=3
1. 2 WA A4
2. 2 23= 3+ o serialize A

3. FREe T2 obd WA PFENA TE EA




WA, A4 B BAE 2 ZaAAe @9ss 259 a7 AR vE f
ke EAlolth, %, W 22 pHsE 24 B2 277 Aﬁ e £ 9

=d, £59 A7 FAstaL F2 ZERAMvY 22 7

= ol o2 dday] gaME 2 B8 ArE 184611*1 e

>
lo
]I
Hu
O
)
ol
QL

ooy
Tol F7HEAY e 2 ZRAAM 3 555 Tt $4 T3 7HE
Agafop b &, A9 wabd s FAAE HE S5 BAgle] ol AAdE
E5S U oY E5S stUE FAE 5o AAS T AEE HE 25
S AAEler & dax AT 7 HAR 2 A9 serialize wAl= 7 T2
A A vkt vtkAppendPolyDatas THEOIA ZHAF #E|slal B T2 AX7F 2Y
= 9 FH A4A AL e o4 E dHolHE stuR Sl WMo AHert
7Vesttl. Rk, o] W wE Mg A7 vtkAppendPolyDataEs AAdsta 3

Ao 3] Mo A2 AHeFo) FAuEE Tl WY, cpo
WY AFE A FE BAE @A) OpenMPR 4 Fo} Qe TEE BF MP
L} 7leh Bavime] F2E 9% WP eholnelelE AHgeA niolok s
BAZ} Qe ool @ BAMES BE GF Asord Al dAE,

2Ed il A2 GLOVEdA AlFsth= AE" 7sEs + 7MY B2 Als &
82 3= 7lTolth dwrHog el ~E-EHRIS A flEiA oy b
ole E5S Adllor at7] witel o] Aol dHolE BE GfE ZA~E
Urs A EA7F gk S, wreF ol EE w9z T2 A [ = A
Edgelo Aoy 3 TzAA(EF)Me 2EHLQ A7t EupopA| vt

o}
S Z2AN2oA 2ERHZR HPEE & 4 7] "Ll Zdo] serialize® Al ©
o ol TAIE WA fE 2ER-HH] AAoA = Y-S seed point T
A= oA A =, HolH &5 BEE T2 AMAMA FHsta 7z X

Z A vt} seed pointE wEotAl 9, A ES 3 Fo|t}

mmﬂE
1




5. Transfer Function

GLOVE®] #H# <ol A" et A= B5 vtkPolyDataSet o = WHeHE T}
2 vtkPolyDataSet W4-oll= th2HE dlolg ¢ 7]sfe2ql duwt A4d &
Az Fol ARE AFHA Feth webA o] & 913 GLOVECI A= glvRenderi
ngObjectdl] transfer functionolyt 272 AW A= # &3k F glvRenderingObj
ect 9= RESkelA] €t ol HolE ufH-9 iyl‘j/]r gl w22 Wst
Al 7] 2L A8= 7 $-ol transfer functionS $H7A] WHELsh=d], ©] transfer function
< VTKOlA #|&3l= vtkColorTransferFunction FE]2 W3l ojof dlc}, 19
A, olelgk vtkColorTransferFunctions 2t dlo|gwict AREA7F A5 AJ/d317]
= ool wrt oyt S s 43str] 93 glvRenderere} glvRotorRenderer
ol A= A5 o2 transfer functions A7 & & AlFst=t], o]= GenA
utomaticTF() gh=o]t}. thut o] == protected T2 FH 2 oAM=
TEo] E7Fsstal AAow e HEE S5E o YoM AsoRE &
A il o] Hol A= o]2]3 A5 transfer function 7]l thsl] Aby o}

o

GLOVE® A E+= transfer function vtkColorTransferFunction®] HE|Z H&
®t}. vtkColorTransferFunction VTKoll A A& 3} transfer function % skt
% vtkScalarsToColors & #|2=E &=t} vtkScalarsToColorsv 27t gh<
A7ZEZ A7) 918k dubA ]l HA e S22 vtkColorTransferFunction ¥ RE
ol 2} vtkLookupTable E&| =% A2 S ~=2 7} ). vtkColorTransfer
Functione piecewise hermite 45 o]&a|A 27 kS RGB =+ HSV #
o =2 wjgstr}. vtkColorTransferFunction®l AddRGBPoint() Ei= AddHSVPoint
O &2 T XJAEES 983 vtkColorTransferFunctione 4= ¥ XA E
55 o] &3&)A] piecewise hermite S-S A3 o] uwf ZF XQE
T log scale?] = AAET, WHHC vtkLookupTable tables ©]-83) 4
27+ 35 RGBA o TE AFE RGBA #S 278 oz WAANE
S8 2=olt}. vtkLookupTable RF=A] M7ZE tableo] FEAJsl|oF sh=dl, ©] table
2> Zﬂjxﬂ,gi A 7z %k*g Nl Aorr AAo] 7sdEal i SetRange()
1

23l 5 SetRampTolLinear() &2 <= RGBA t

i
rlo
g
D
a
=




vtk ObjectBase

f 3

vtk Cbject

A

| vtkScalarsToColors

/'\

vtkColorTransferFunction | vikLookupT able |
|v1k|_og|_ookupTab|e | |'.rtkWindowLe'.relLookupTable |

[2¥ 5-1] vtkScalarsToColors el A%

GLOVE9I A= VTKoOIA A Y3st= F transfer functionEs % vtkColorTransferF
unctions ARE3dF=t], o] GLOVES ~Ztg} dlo]go) that 3] A~E 13 (histogr
am)S AR Fre] BV HddsHA @3 54 g9l =83+, vtkColo

rTransferFunction o|ejgt 54 99 Z=3A transfer functions B3k

do §gst7] "iEoltt. B2 2= vtkColorTransferFunction B9k old vt
kLookupTableX A|U3t%=5F & o Aot}

GLOVE #tl®g dxleA AFow A= transfer functiond 3 2=ZHete]
HAagks (0, 0, DO A, F302 (0, 1, 0)9] 254, Hd#s (1, 0, 0)
o] H2Mo R = ot ol o] = 7 HES keyE URAl 1 FXHRL
=0, 0,5, 0,54 (0.5, 0.5, 0) F)= AAH3FL = 7 FUHEE keyE 2L
TS ((0, 0.25, 0.75) 5)& AAT= 5 AHAA(recursive) o2 S A
Astst 4= Qo A7 A E = SHaEe] Bow @old 4% transfer funct
ion®] BEr= Fobd Folrh. ojwf, HA, Hdighe WEs] A oy F3t
HEeS Foloz X7 FAoltt, VTK Holg FxoME dAAl dolgoA
S EQA 7 F e e ATSERE o= A Fske 3] Tt
setch olul, dolEg7t dAHoRg HdsA BEH o FELS
+ Holgt) /29 iAo w Aol & Aolth. aeup AAAHORE It

4] Ratal oz A-AA duid A o ko] @ shsAdel §lA &
~7re} ks Ade H AA
= Yt Léél (Ha + Ho) / 2= ¢

il

§

ol O{N XL e
o
LY
%
o
=
f
P
—
©)
<]
e
rx:u‘
in
)
2,
X
=2
—]
r
2L
2

$
K-
do
i'l
rot
)
-
4
>
¢ o
Ry
il
P




U 27 GE VA= FEY AZo] AlEHoR WUl H= EA7F WA
sto}b. whebA transfer functions AAAE Wl A Bl "ol tish @< transfe
r functionS AAafofqt st} o]} o] A A ©lo]E o] that transfer function

ol

S AT AS dA dolHE AEslof sh=dl o] AL ufg B2 AFS ZQ
2 3%t ol E 2 4 e WA U 22 AE0]

1. A4 y4ys)

2. 3 ~E1MS o]&3k 983t transfer function A

3. AA g
o714 AHe WEsh= oy FF9 WE AE dagFo] JJoerng o] o]f
ShH Frdo] ofHA] ) & ’5]i§1%]% 38HH AA dHolHe By E ¢

T A=, o] AEE o] & Q3% HWE FAA ¢ transfer function?]
Aol 7Hed Ao w ddHn. 7|4 BE dadFe BE O(nlogn)®] 3t
L5 ZkeE vy S AETY = 0 ufjtoll EA wE transf
er function AAo] 7Fsslt}. vpx|go 2 HolE 7 AAzto g A E = A7t
obd mel BgH tlolHE o]&siA THAIStele Aol dHeldH dHE v

Al FEa Abgd = 3l

she
=y

A




6.

e
N

| e GLOVES 93 dge o] i) A9 x gt GLOVEY]
A <zl 7|RHor VIKS dAdd 7)5g 7IweR Aw 2 59
A A Bof AFASo] HAA AL 4 QYEE gk oA

2 A 3
o5t wof Wk ohe} J|E the CFDU Fxa|4 ool dolHE A
1

|

O

2Y &
2 7 JEF glvRenderers A7, 7AW o]& PO Z ZE HolH|
A 3}% glvRotorRendererZS 7§&3Ich o2 A 73 GLOVE #d9¥y Qdxe t}

z}ad dlolg e} shA A7Z transfer function 52 GIVIe| &8 F+=4], ol &

Aoz A3} 9%t glvRenderingObject FH A% 273 2 5938 Fof
A F83A4 thFE= 7HAE W o R iso—surface®t ~EZ Qo] ¢ o
23 75 ES FATOEZMN vortex FAF o] FAAY FEo TES VA

sttt 3Rl ol & AFEAE A AR 4 A EF glvRotorRendererof A
st dEE A 2’ ol gk ZA g WY 1 dagsFo] v H3E|
A HolHZF AU A B2 AHS 2o st olE dl4dsty] fle WE A

glE =dFe OpenMPE O]%‘J Hﬁ}% AUy TR =8 ol o
L 2]

=
Aol Asatel, 2o Ay E
=
=

z

S Sk GIVISEe] Qe ¥o] oA W
th. 5ol ol2ld EAZS sjZdsty] 98] VIKEdgert 7]
H

AUy dadss 48 Agen.




7.

A
=

al

=X
FL

il

[1] S.Bryson, "Virtual reality in scientific visualization", Communications of t

he ACM, 1996.
[2] A.van Dam, A.S.Forsberg, D.H.Laidlaw, J.J.LaViola, R.M.Simpson, "Immer

sive VR for Scientific Visualization: A Progress Report", IEEE Computer Gra
phics and Applications, 2000.

[3] W.Schroeder, K.Martin, B.Lorensen, "The Visualization Toolkit, an Object
—Oriented Approach to 3D Graphics, 4th Edition", Kitware, 2006.

[4] VTK, http://www.vtk.org

[5] Bokhee Keum, Youngju Hur, Geebum Koo, Joongyoun Lee, "A Global Hig
h—Performance VIrtual Environment for Collaborative Immersive Interaction",

HPC Asia & APAN 2009
[6] GLOVE, http://www.vce.kr/svwiki/GLOVE

[7] J. Jeong and F. Hussain, "On the Identification of a Vortex", Journal of

Fluid Mechanics, 285, pp.69—94, 1995




Appendix. GLOVE Renderer # ¥ &2 glo]H B




Contents

1

1.1
2

2.1
3

3.1

Class Index

Class Hierarchy . . . . . . .. . ... ... ... ... . .....

Class Index

Class List

Class Documentation

glvRenderer Class Reference . . . . . .. . .. ... ... ... ..

3.1.1 Detailed Description . . . . . .. .. ... ... ...

3.1.2 Member Function Documentation . . .. ... ... ...
3.1.2.1 CreateMesh. . . . . .. ... .. ... ... ...
3.1.2.2  GenAutomaticTF . .. ... ... ... .....
3.1.2.3 GetFieldDataSet . . . . .. ... ... .. ....
3.1.2.4 GetTransferFunction . . . . . .. ... ... ...
3.1.2.5 GetWallDataSet . . . ... ... ... ......
3.1.2.6 RegisterFieldDataSet . . .. .. .. ... ....
3.1.2.7 RegisterWallDataSet . . . . . .. ... .. .. ..
3.1.2.8 RemoveFieldDataSet . . . ... .. .. ... ..

3.1.2.9 RemoveTransferFunction . . .. .. .. ... ..
3.1.2.10 RemoveWallDataSet . . . . . .. ... ... ...
3.1.2.11 RenderBoundary . . . . . ... ... ... ... ..
3.1.2.12 RenderFieldBoundary . . . . .. ... ... ...
3.1.2.13 RenderFieldMesh . . . .. ... ... ... ...
3.1.2.14 RenderlsoSurface . . ... ... ... ... ...

3.1.2.15 RenderIsoSurface . . .. ... ... ... ....
3.1.2.16 RenderIsoSurface . . .. .. .. ... .. ....

w

© OV O O YW 0w 0w 0w 0L N N N N N o Ww;



ii CONTENTS
3.1.2.17 RenderlsoSurfaces . . . .. .. .. ... .. ... 11
3.1.2.18 RenderlIsoSurfaces . . . .. .. .. ... .. ... 11
3.1.2.19 RenderlIsoSurfaces . . . .. ... ... ... ... 11
3.1.2.20 RenderMesh . . . .. ... ... ... ... ... 12
3.1.2.21 RenderScalarDisplay . . . . . . .. ... .. ... 12
3.1.2.22 RenderScalarDisplay . . . . .. .. ... .. ... 12
3.1.2.23 RenderScalarDisplay . . . . .. ... .. .. ... 12
3.1.2.24 RenderScalarDisplay . . . . . ... ... .. ... 12
3.1.2.25 RenderStreamline . . . .. ... .. ... .... 13
3.1.2.26 RenderStreamline . . . .. ... ... ... ... 13
3.1.2.27 RenderStreamline . . . .. . ... ... ... .. 13
3.1.2.28 RenderStreamline . . . .. .. ... ... ... .. 13
3.1.2.29 RenderStreamlines . . . . . . . . ... ... ... 14
3.1.2.30 RenderStreamlines . . . . . . ... ... ... .. 14
3.1.2.31 RenderStreamTube . . .. ... ... ... ... 14
3.1.2.32 RenderStreamTube . . .. ... ... ... ... 15
3.1.2.33 RenderStreamTube . . .. ... .. ... .... 15
3.1.2.34 RenderStreamTube . . .. ... .. ... .... 15
3.1.2.35 RenderStreamTubes . . . . . ... ... .. ... 16
3.1.2.36 RenderStreamTubes . . . . . . .. ... .. ... 16
3.1.2.37 RenderWallBoundary . .. .. ... ... .... 16
3.1.2.38 RenderWallMesh . . . . .. .. .. ... ..... 17

3.1.3 Member Data Documentation . . . . . ... .. ... ... 17
3.1.31 mTF . .. ... 17

3.2 glvRenderingObject Class Reference . . . . . ... ... .. ... 18
3.2.1 Detailed Description . . . . . .. .. ... Lo 19
3.2.2  Member Function Documentation . . ... .. ... ... 19
3.22.1 GetColor . . . .. .. ... ... 19

3.22.2 GetPolyData . . . ... ... ... ... ... . 19
3.2.2.3 GetTransferFunction . . . . . . .. ... .. ... 19
3.2.2.4 SetColor . .. ... .. ... .. ... ... 19

3225 SetColor . .. ... .. ... ... .. .. 20
3.22.6 SetColor . .. ... ... ... ... ... ... 20
3.2.2.7 SetOpacity . . ... ... . ... ... ... 20

Generated on Fri Dec 4 09:30:30 2009 for GLOVE by Doxygen



CONTENTS iii

3.2.2.8 SetPolyData . .. ... ... .. .. ....... 20

3.2.2.9 SetTransferFunction . . . . ... ... ... ... 20

3.3 glvRotorRenderer Class Reference . . . . .. .. ... ... ... 22
3.3.1 Detailed Description . . . . . .. .. ... ... L. 25
3.3.2 Member Function Documentation . . . . ... ... ... 25
3.3.2.1 RegisterRotorBladeDataSet . . . . . . . ... .. 25

3.3.2.2 RegisterRotorFieldDataSet, . . . . . . ... ... 25

Generated on Fri Dec 4 09:30:30 2009 for GLOVE by Doxygen






Chapter 1

Class Index

1.1 Class Hierarchy

This inheritance list is sorted roughly, but not completely, alphabetically:

glvRenderer . . . . . . . L
glvRotorRenderer . . . . . .. ... o oo
glvRenderingObject . . . . . . ..o
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Chapter 2

Class Index

2.1 Class List

Here are the classes, structs, unions and interfaces with brief descriptions:

glvRenderer (GlvRenderer is a class for GLOVE rendering ) .
glvRenderingObject (GlvRenderingObject is set of rendering ob-
jects. All member functions and variables are public )
glvRotorRenderer (GlvRotorRenderer is a subclass of glvRen-

derer (p.5). It is specalized class for rendering of rotor

dataset ) . . . . ...
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Chapter 3

Class Documentation

3.1

glvRenderer Class Reference

glvRenderer (p.5) is a class for GLOVE rendering

#include <glvRenderer.h>

Inherited by glvRotorRenderer.

Public Member Functions

int RegisterWallDataSet (glvWallDataSet swall)

int RegisterFieldDataSet (glvFieldDataSet xfield)
vtkColorTransferFunction * GetTransferFunction (int ID)

int RemoveWallDataSet ()

int RemoveFieldDataSet ()

int RemoveTransferFunction (int ID)

glvWallDataSet * GetWallDataSet ()

glvFieldDataSet « GetFieldDataSet ()

glvRenderingObject * Render WallBoundary ()
glvRenderingObject * RenderFieldBoundary ()
glvRenderingObject * RenderBoundary (glvDataSet xdata)
glvRenderingObject * RenderWallMesh ()
glvRenderingObject * RenderFieldMesh ()
glvRenderingObject * RenderMesh (glvDataSet xdata)
glvRenderingObject * RenderScalarDisplay ()
glvRenderingObject * RenderScalarDisplay (int ID)
glvRenderingObject * RenderScalarDisplay (char xname)
glvRenderingObject * RenderScalarDisplay (glvDataSet xdata)
glvRenderingObject * RenderIsoSurface (double value)
glvRenderingObject * RenderIsoSurface (int ID, double value)
glvRenderingObject * RenderIsoSurface (char xname, double value)
glvRenderingObject * RenderIsoSurfaces (double xvalues, int size)



6 Class Documentation

e glvRenderingObject * RenderIsoSurfaces (int ID, double xvalues,
int size)

e glvRenderingObject * RenderIsoSurfaces (char xname, double
xvalue, int size)

e glvRenderingObject * RenderStreamline (double x, double y, double
7)

e glvRenderingObject * RenderStreamline (char xname, double x,
double y, double z)

¢ glvRenderingObject * RenderStreamline (double point[3])

e glvRenderingObject * RenderStreamline (char sxname, double
point|[3])

¢ glvRenderingObject * RenderStreamlines (double xpoints[3], int
size)

e glvRenderingObject * RenderStreamlines (char xname, double
«points[3], int size)

e glvRenderingObject * RenderStreamTube (double x, double y, dou-
ble z, double radius)

e glvRenderingObject * RenderStreamTube (char xname, double x,
double y, double z, double radius)

¢ glvRenderingObject *+ RenderStreamTube (double point[3], double
radius)

e glvRenderingObject * RenderStreamTube (char xname, double
point[3], double radius)

¢ glvRenderingObject x+ RenderStreamTubes (double #points[3], int
size, double radius)

e glvRenderingObject *+ RenderStreamTubes (char xname, double
xpoints[3], int size, double radius)

Static Public Member Functions

e static glvRenderer « New ()

Create new glvRenderer (p.5) object.

Protected Member Functions

e vtkSmartPointer< vtkPolyData > CreateMesh (glvDataSet xdata)

e vtkColorTransferFunction * GenAutomaticTF (glvDataSet xdata, int
id)

Protected Attributes

e vtkColorTransferFunction * mTF [2[[GLV_MAX TRANSFER -
FUNCTION|

e vtkColorTransferFunction * mCurrentTF

pointer to current active transfer function
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e glvWallDataSet * mWall
Registered wall dataset.

e glvFieldDataSet « mField
Registered field dataset.

3.1.1 Detailed Description

glvRenderer (p.5) is a class for GLOVE rendering

3.1.2 Member Function Documentation

3.1.2.1 vtkSmartPointer< vtkPolyData > glvRenderer::CreateMesh
(glvDataSet * data) [protected]

Create mesh polygons from the input glvDataSet. If input dataset is time-
variant, dataset of current time step is rendered.

Parameters:

data glvDataSet object

Returns:

NULL if fails

3.1.2.2 vtkColorTransferFunction x glvRenderer::GenAutomaticTF
(glvDataSet * data, int id) [protected]

Automatically generate transfer function of given scalar in the given dataset.

Parameters:

data glvDataSet object
id scalar ID

Returns:

NULL if fails

3.1.2.3 glvFieldDataSet * glvRenderer::GetFieldDataSet ()

Get registered field dataset

Returns:

NULL if fails
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3.1.2.4 vtkColorTransferFunction * glvRen-
derer::GetTransferFunction (int ID)

Return transfer function of given ID

Parameters:

transfer function ID

Returns:

NULL if fails

3.1.2.5 glvWallDataSet * glvRenderer::GetWallDataSet ()
Get registered wall dataset

Returns:

NULL if fails

3.1.2.6 int glvRenderer::RegisterFieldDataSet (glvFieldDataSet x
field)

Register field dataset. Only one field dataset can be registered.

Parameters:

field field dataset to register

Returns:

GLV_TRUE if succeeds, GLV_FALSE if fails

3.1.2.7 int glvRenderer::RegisterWallDataSet (glvWallDataSet x
wall)

Register wall dataset. Only one wall dataset can be registered.

Parameters:

wall wall dataset to register

Returns:

GLV_TRUE if succeeds, GLV_FALSE if fails
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3.1.2.8 int glvRenderer::RemoveFieldDataSet ()
Remove registered field dataset

Returns:

GLV TRUE if succeeds, GLV FALSE if fails

3.1.2.9 int glvRenderer::RemoveTransferFunction (int ID)
Remove registered transfer function by ID

Returns:

GLV TRUE if succeeds, GLV FALSE if fails

3.1.2.10 int glvRenderer::RemoveWallDataSet ()
Remove registered wall dataset

Returns:

GLV TRUE if succeeds, GLV FALSE if fails

3.1.2.11 glvRenderingObject * glvRenderer::RenderBoundary
(glvDataSet * data)

Render boundary of given glvDataSet

Parameters:

data glvDataSet or its subclass

Returns:

NULL if fails

3.1.2.12 glvRenderingObject * glvRenderer::RenderFieldBoundary

0

Render boundary of registered field dataset

Returns:

NULL if fails
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3.1.2.13 glvRenderingObject * glvRenderer::RenderFieldMesh ()
Render mesh of registered field dataset

Returns:

NULL if fails

3.1.2.14 glvRenderingObject * glvRenderer::RenderIsoSurface
(char x name, double value)

Render Iso surface of registered field dataset by given scalar

Parameters:

value iso value

Returns:

NULL if fails

3.1.2.15 glvRenderingObject * glvRenderer::RenderIsoSurface (int
ID, double value)

Render Iso surface of registered field dataset by given scalar

Parameters:

value iso value

Returns:

NULL if fails

3.1.2.16 glvRenderingObject * glvRenderer::RenderIsoSurface
(double value)

Render Iso surface of registered field dataset by it’s active scalar

Parameters:

value iso value

Returns:

NULL if fails
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3.1.2.17 glvRenderingObject * glvRenderer::RenderIsoSurfaces
(char *x name, double x value, int size)

Render Iso surfaces of registered field dataset by givn scalar using given iso-
values

Parameters:
name scalar name
values array of iso values

size size of iso value array

Returns:

NULL if fails

3.1.2.18 glvRenderingObject * glvRenderer::RenderIsoSurfaces
(int ID, double x values, int size)

Render Tso surfaces of registered field dataset by givn scalar using given iso-
values

Parameters:

ID scalar 1D
values array of iso values

size size of iso value array

Returns:

NULL if fails

3.1.2.19 glvRenderingObject * glvRenderer::RenderIsoSurfaces
(double x values, int size)

Render Iso surfaces of registered field dataset by it’s active scalar using given
iso-values

Parameters:
values array of iso values

size size of iso value array

Returns:

NULL if fails
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3.1.2.20 glvRenderingObject * glvRenderer::RenderMesh
(glvDataSet * data)

Render mesh of given glvDataSet

Returns:

NULL if fails

3.1.2.21 glvRenderingObject x glvRenderer::RenderScalarDisplay
(glvDataSet * data)

Render given wall dataset by active scalar of the dataset

Returns:

NULL if fails

3.1.2.22 glvRenderingObject * glvRenderer::RenderScalarDisplay
(char x name)

Render registered wall dataset by givn scalar
Parameters:
name scalar name

Returns:

NULL if fails

3.1.2.23 glvRenderingObject x glvRenderer::RenderScalarDisplay
(int ID)

Render registered wall dataset by givn scalar

Parameters:
ID scalar ID
Returns:

NULL if fails

3.1.2.24 glvRenderingObject * glvRenderer::RenderScalarDisplay

0

Render registered wall dataset by active scalar

Returns:

NULL if fails
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3.1.2.25 glvRenderingObject * glvRenderer::RenderStreamline
(char * name, double point|3])

Render streamline of registered field dataset from the given seed point location

Parameters:

name vector name

point seed point location

Returns:

NULL if fails

3.1.2.26 glvRenderingObject x glvRenderer::RenderStreamline
(double point[3])

Render streamline of registered field dataset from the given seed point location

Parameters:

point seed point location

Returns:

NULL if fails

3.1.2.27 glvRenderingObject * glvRenderer::RenderStreamline
(char * name, double z, double y, double z2)

Render streamline of registered field dataset from the given seed point location

Parameters:

vector name
x X coordinate of seed point
¥ Y coordinate of seed point

z 7 coordinate of seed point

Returns:

NULL if fails

3.1.2.28 glvRenderingObject * glvRenderer::RenderStreamline
(double x, double y, double z)

Render streamline of registered field dataset from the given seed point location
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Parameters:

x X coordinate of seed point
y Y coordinate of seed point

z 7 coordinate of seed point

Returns:

NULL if fails

3.1.2.29 glvRenderingObject+ glvRenderer::RenderStreamlines
(char * name, double x points[3], int size)

Render multiple streamlines of registered field dataset from the given seed point
locations

Parameters:

name vector name

points array of seed points number of seed points

Returns:

NULL if fails

3.1.2.30 glvRenderingObject * glvRenderer::RenderStreamlines
(double x points[3], int size)

Render multiple streamlines of registered field dataset from the given seed point
locations

Parameters:

points array of seed points number of seed points

Returns:

NULL if fails

3.1.2.31 glvRenderingObject* glvRenderer::RenderStreamTube
(char * name, double point[3], double radius)

Render stream tube of registered field dataset from the given seed point location

Parameters:

name vector name

point seed point location
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radius radius of stream tube

Returns:

NULL if fails

3.1.2.32 glvRenderingObject * glvRenderer::RenderStreamTube
(double point[3], double radius)

Render stream tube of registered field dataset from the given seed point location

Parameters:

point seed point location

radius radius of stream tube

Returns:

NULL if fails

3.1.2.33 glvRenderingObject+ glvRenderer::RenderStreamTube
(char %« mame, double z, double y, double z, double
radius)

Render stream tube of registered field dataset from the given seed point location

Parameters:

name vector name

x X coordinate of seed point
¥ Y coordinate of seed point
z 7 coordinate of seed point

radius radius of stream tube

Returns:

NULL if fails

3.1.2.34 glvRenderingObject * glvRenderer::RenderStreamTube
(double x, double y, double z, double radius)

Render stream tube of registered field dataset from the given seed point location

Parameters:

x X coordinate of seed point

¥ Y coordinate of seed point
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z 7 coordinate of seed point

radius radius of stream tube

Returns:

NULL if fails

3.1.2.35 glvRenderingObject+ glvRenderer::RenderStreamTubes
(char * name, double x points[3], int size, double radius)

Render multiple stream tubes of registered field dataset from the given seed
point locations
Parameters:

name vector name
points array of seed points number of seed points

radius radius of stream tube

Returns:

NULL if fails

3.1.2.36 glvRenderingObject * glvRenderer::RenderStreamTubes
(double * points|[3], int size, double radius)

Render multiple stream tubes of registered field dataset from the given seed
point locations

Parameters:

points array of seed points number of seed points

radius radius of stream tube

Returns:

NULL if fails

3.1.2.37 glvRenderingObject x glvRenderer::RenderWallBoundary

0

Render boundary of registered wall dataset

Returns:

NULL if fails
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3.1.2.38 glvRenderingObject * glvRenderer::RenderWallMesh ()
Render mesh of registered wall dataset

Returns:

NULL if fails

3.1.3 Member Data Documentation

3.1.3.1 vtkColorTransferFunctions glvRenderer::mTF[2][GLV _ -
MAX TRANSFER FUNCTION]| [protected]

Registered transfer functions. 1st entry is for default TF of wall dataset. 2nd
entry is for default TF for field dataset.

The documentation for this class was generated from the following files:

e /home/osung/tmp/glove/trunk/include/renderer/glvRenderer.h
e /home/osung/tmp/glove/trunk/src/renderer/glvRenderer.cc
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3.2 glvRenderingObject Class Reference

glvRenderingObject (p. 18) is set of rendering objects. All member functions
and variables are public.

#include <glvRenderingObject.h>

Public Member Functions

e void Delete ()
Delete glvRenderingObject (p. 18) object.

e void SetPolyData (vtkSmartPointer< vtkPolyData > polydata)
e void SetTransferFunction (vtkColorTransferFunction xtf)

e void SetColor (double r, double g, double b, double a)

e void SetColor (double r, double g, double b)

e void SetColor (double color[4])

e void SetOpacity (double a)

e vtkSmartPointer< vtkPolyData > GetPolyData ()

e vtkColorTransferFunction * GetTransferFunction ()

e double x GetColor ()

e double GetOpacity ()

Return opacity.

e int GetType ()
Return type of the rendering object.

Static Public Member Functions

e static glvRenderingObject x New ()
Create new glvRenderingObject (p. 18) object.

Private Attributes

e vtkSmartPointer< vtkPolyData > mPolyData

internal polygonal dataset

o vtkColorTransferFunction * mTF

internal transfer function

e double mColor [4]
internal color. RGBA

e int mType
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type of the rendering object

3.2.1 Detailed Description

glvRenderingObject (p. 18) is set of rendering objects. All member functions
and variables are public.

3.2.2 Member Function Documentation

3.2.2.1 double * glvRenderingObject::GetColor ()

Return color

Returns:

NULL if fails

3.2.2.2 vtkSmartPointer< vtkPolyData >
glvRenderingObject::GetPolyData ()

Return registered polygonal data

Returns:

NULL if fails

3.2.2.3 vtkColorTransferFunction * glvRenderingOb-
ject::GetTransferFunction ()

Return registered transfer function

Returns:

NULL if fails

3.2.2.4 wvoid glvRenderingObject::SetColor (double color][4])

Set color of this rendering object. Set type to GLV_RO_COLOR.

Parameters:

color RGBA format color
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3.2.2.5 void glvRenderingObject::SetColor (double 7, double g,
double b)

Set color of this rendering object. Set type to GLV_RO _COLOR.

Parameters:

r red
g green
b blue

3.2.2.6 void glvRenderingObject::SetColor (double 7, double g,
double b, double a)

Set color of this rendering object. Set type to GLV_RO _COLOR.

Parameters:

r red

g green

b blue

a alpha (opacity)

3.2.2.7 void glvRenderingObject::SetOpacity (double a)
Set opacity of this rendering object

Parameters:

a alpha (opacity)

3.2.2.8 wvoid glvRenderingObject::SetPolyData (vtkSmartPointer<
vtkPolyData > polydata)

Register polygonal data. Replace if already registered

Parameters:

polydata polygonal dataset to register

3.2.2.9 void glvRenderingObject::Set TransferFunction
(vtkColorTransferFunction x tf)

Register transfer function. Replace if already registered
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Parameters:

tf transfer function to register
The documentation for this class was generated from the following files:

e /home/osung/tmp/glove/trunk/include/renderer/glvRenderingObject.h
e /home/osung/tmp/glove/trunk/src/renderer/glvRenderingObject.cc
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3.3 glvRotorRenderer Class Reference

glvRotorRenderer (p.22) is a subclass of glvRenderer (p.5). It is specalized
class for rendering of rotor dataset

#include <glvRotorRenderer.h>

Inherits glvRenderer.Collaboration diagram for glvRotorRenderer:

glvRenderer

glvRotorRenderer

Public Member Functions

e int RegisterRotorBladeDataSet (glvRotorBladeDataSet xblade)
e int RegisterRotorFieldDataSet (glvRotorFieldDataSet xfield)
e glvRotorBladeDataSet * GetRotorBladeDataSet ()

Get registered rotor blade dataset.

e glvRotorFieldDataSet * GetRotorFieldDataSet ()
Get registered rotor field dataset.

e glvRenderingObject * RenderRotorBladeBoundary ()

Render boundary of rotor blade dataset.

¢ glvRenderingObject + RenderRotorBladeBoundary (int baldeID)

Render boundary of rotor blade dataset.

e glvRenderingObject * RenderRotorFieldBoundary ()
Render boundary of rotor field dataset.

¢ glvRenderingObject *+ RenderRotorBladeMesh ()

Render mesh of rotor blade dataset.

¢ glvRenderingObject + RenderRotorBladeMesh (int bladeID)

Render mesh of rotor blade dataset.

e glvRenderingObject * RenderRotorFieldMesh ()
Render mesh of rotor field dataset.
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e glvRenderingObject * RenderPressureDisplay ()

Render wall dataset with pressure.

e glvRenderingObject * RenderPressureDisplay (int bladeID)

Render wall dataset with pressure.

e glvRenderingObject * RenderPressurelsoSurface (double value)

Render Iso-surface with pressure.

e glvRenderingObject * RenderDensitylsoSurface (double value)

Render Iso-surface with density.

e glvRenderingObject * RenderVelocityIsoSurface (double value)

Render Iso-surface with velocity magnitude.

e glvRenderingObject * RenderVorticityIsoSurface (double value)

Render Iso-surface with vorticity magnitude.

e glvRenderingObject * RenderQCriterialsoSurface (double value)
Render Q-Criteria Iso Surface.

e glvRenderingObject * RenderQCriterialsoSurfaceByVorticity
(double value)

Render ()-Criteria Iso Surface and color using vorticity TF.

e glvRenderingObject * RenderPressurelsoSurfaces (double xvalues,
int size)

Render multiple Iso-surfaces with pressure.

e glvRenderingObject * RenderDensityIsoSurfaces (double *values,
int, size)

Render multiple Iso-surfaces with density.

e glvRenderingObject * RenderVelocityIsoSurfaces (double xvalues,
int size)

Render multiple Iso-surfaces with velocity magnitude.

e glvRenderingObject * RenderVorticityIsoSurfaces (double xvalues,
int, size)

Render multiple Iso-surfaces with vorticity magnitude.

¢ glvRenderingObject x« RenderVelocityStreamline (double point[3])

Render a streamline of velocity.

e glvRenderingObject x« RenderVelocityStreamline (double x, double
y, double z)
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Render a streamline of velocity.

glvRenderingObject * RenderVelocityStreamlines (double
«points[3], int size)

Render multiple streamlines of velocity.

glvRenderingObject * RenderVelocityStreamlinesByVelocity
(double percent)

Render multiple streamlines of velocity.

glvRenderingObject * RenderVelocityStreamlinesByVorticity
(double percent)

Render multiple streamlines of velocity.

glvRenderingObject + RenderVelocityStreamTube (double
point[3], double radius)

Render a stream tube of velocity.

glvRenderingObject x RenderVelocityStreamTube (double x, dou-
ble y, double z, double radius)

Render a stream tube of velocity.

glvRenderingObject * RenderVelocityStreamTubes (double
«points[3], int size, double radius)

Render multiple stream tubes of velocity.

glvRenderingObject * RenderVelocityStreamTubesBy Velocity
(double percent, double radius)

Render multiple stream tubes of velocity.

glvRenderingObject * RenderVelocityStreamTubesByVorticity
(double percent, double radius)

Render multiple stream tubes of velocity.

glvRenderingObject * RenderVelocityStreamTubesByQCriteria
(double percent, double radius)

Render multiple stream tubes of velocity.

Static Public Member Functions

e static glvRotorRenderer x New ()

Create new glvRotorRenderer (p.22).
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Protected Attributes

e glvRotorBladeDataSet * mRBlade
Registered rotor blade dataset.

3.3.1 Detailed Description

glvRotorRenderer (p. 22) is a subclass of glvRenderer (p.5). It is specalized
class for rendering of rotor dataset

3.3.2 Member Function Documentation

3.3.2.1 int glvRotorRenderer::RegisterRotorBladeDataSet
(glvRotorBladeDataSet x blade)

Register rotor blade dataset. Only one rotor blade dataset can be registered.

3.3.2.2 int glvRotorRenderer::RegisterRotorFieldDataSet
(glvRotorFieldDataSet * field)

Register rotor field dataset. Only one rotor field dataset can be registered.

The documentation for this class was generated from the following files:

e /home/osung/tmp/glove/trunk/include/rotor/glvRotorRenderer.h
e /home/osung/tmp/glove/trunk/src/rotor/glvRotorRenderer.cc
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