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Data visualiza

but any area that makes use'of |arge d

pulatmnal science and engineenng
-\ campuler modeling and simulation. It
allows us to use g?sam to gain insight and better
understanding of communication medium for
collaborations with ation to others. In the present,
erent resources.They also require
fast computational system 3 management system.
This thesis reviews ways\.if which/: | "'>1un can be used in distributed and
collaborative environments., Etzi.M . ion of fundamental distributed visualization,
most classes and”t\heir qumqﬁﬁh’_f:‘—"d ' vith available tools are demonstrated.

Qur implementatig [Sualization system for tsunami

v

simulation has beemn, deve he experiments of tsunami

i — |
visualization show that user can visualize without programming. The results can be recorded

in visualization archives o the Juture inquiry. Maereover, the system includes parallel

computing luﬂuﬁa]ty Wﬁ}%ﬁﬁg %ﬁeﬂﬂ%@m that parallel computing

time varies inversely with data size and complexity n&sualizatim program. For time history
QP IREITEL RPN TVIRIA Rl o soserse
visualigation, Therefore, parallel computing can help reduce computing time in visualization

process. Finally, overall system can be used in the real-world scientific experimenis.
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3) NIVNAUARATLLLIIN



15

o 6

4) nNNAURNALINNLLATNE

1 1 v
Taseuddunnaadesiulduismudnraegluuuaeasssunauaimituunszanefg

A Y & KR o a o ri’/ :J/ 4‘ A |
@’]ﬂ@’?ﬂgﬂi’l 2.3 WaMN I LIUNNNIZLAUNIINIAUATI ALY A 5 dunauTInaLily

NITUIUNITTBINIINIAUATANTUNUT 1Y (E19895iad8T 2.1.4 nIzLauNITuAiRILIN1I789019

v

v v !
Vinauntia) anduneusenansgninsusandunausing o) Wiy 3 funentenedugtuuy

e

Wi ltaasnisvinaundiciipe dnszuounisasnaisasiineinnulastayaauliiduglnawldiundld

dl o £ X v alld & o a o s 2 Z’/
weniauinlatsdieyand slutuuazesAlsznavasinisinaunididilsznaulildon dunau
w0an3EsNdeyaaniayaiu (Data Preparation) dumauaasnisvinauaviail (Visualization)

a
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Viewpoint | R .lgf‘wtmg
: (for 3-D) (optional) i
Display ! Display /Record | ¢
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Data Data Data Data
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Visualization Visualization Visualization Visualization

Data Data Data Data
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[ Visualization ] [ Visualization ] [ Visualization ]
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- v T Data

[ Visualization ] [ Visualization ] [ Visualization ]

v v v
[ Display ] [ Display ] [ Display ]

Visualization

Visualization

Visualization
Data Data Data
L*A
- Y Display
Visualization

(% (%
o

[ Display ][ Display ] [ Display ]
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2211 nmsinAuaAUNINTagaaINUaLLuaINn (Multiple  Source
Visualization)
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Data Data Data
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Visualization

A 4
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Mindayaanunasdayananaunas ansaasiaEy VISOR (Visual Integration of Simulated and
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Aaeidaia PSP —Pressure Sensitive Paint, 483184 DGV -Doppler Global Velocimetry, uaz 4oy
PMA —Phased Microphone Array Technology WMASAINHULASHINATAIN1INAUATIATLARS

dszinnunlsznauiuuaziansnaluanguiumiediagili 2.14



18

PSP images from 4 cameras Single images mapped onto aircraft model

Views of multisource visualization showing PSP, DGV, and PMAT data texture

917 2.14: ugpanIsvinapiAdaInuraslagauafeuadaa VISOR

andeifldieuaAnues VISOR lugdauresnistirdeyaanunasdayanantunaand
Wiludaunilsresannide feikmindases VISOR #nanafianistindagyafinszansagnielu
ninannsniamintu Wldnaadenisindeyaannunssfeyatszinma ity genfuea Wi
PaNNaLRaFdILL ARG WazPAdIARsAaNTaAaT LTUFY
2.2.1.2 n15YinAuANALLULAUIY (Parallel Visualization)

nsinausAdluguuuiaziilunisingdaunesnisisunes (Rendering) 130198519
AW NINNULRTZULNTZANTIUN18RaN1TNTzanen13en1 AU Ll uvtaglssnananans

A WARIAIgUN 2,15
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Rendering Rendering

.

\
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Rendering
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dufuiatesilonisindunialludaqiuldnenanydudandasusfiie Waanen
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ARHITEULIABNTAILABFANIIOULES BNABENILTY AVS/Express [12] Huetesiiernaunrend
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Reality) LﬁlmifmLﬁuﬂizﬁm%ﬂﬁ‘wﬂﬁiﬁﬂmmu@m@um@i‘muﬁumﬁﬂuﬁlﬁqq%u mng'ﬂﬁ 2.16
AVS/Express flaiannasflszneufiifiandadie MPE (Multi-Pipe Express) Waw PST (Parallel
Support  Toolkit) Tpedi PST Azl ldaunsnasaaiaaalisunsy (visual Program) 138
Lﬂ?mjw([u@lﬂ (Network of Modules) THaaunsndszuaanaluuenuLLss LU Shared Memory
LwAresndaime fnanialnes daviu MPE @zLﬁ'm"ﬁmﬁua:uurm‘l,ml,mmf”mg@meﬁwmu

nagaN AFUNAANTIa9 PST IRe1an 6 an lau s Ui AaF LLIUN WY WAZIINNARNS MIADUTINE

Weunanuasiall Tnagi 2.17 uandsnet 19890199 AUATIATILILIIWNY

PST ! PST | PST
| 0 — RN
aa |/ (e | | e
- e !
XP Pre-Procass | XP Pre-Procass | %P Pre-Process
MPE Encapsulation MRE Encapsulation MPE Encapsulation
DOH DOH | ' DOM ‘
— = |
MPE Render &= = = p] MPE Render = = = p‘ MPE Rerder = o F?:ﬂ’:’:fgi‘;ﬁr
: 7* )
MPE Scane Graph ‘

gﬂﬁ 2.16: WA IRUNIINTBITELILNITATUIDULAZLILA DT UL LU UTRS AVS/Express

77 2.17: NAANEAINNNIAMUIUUAZUAPINALLILTUIUUBY AVS/Express
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717 2.18: uAAINAAINNITIUARFIBITELIL [13]

2.2.1.3 msiaunviAdwuLldiayasanny (Sharing Data Visualization)

al dl o a o rall v ng o QI o
angtuuuniarednIInIauai AN nas s IRta sy udeaidulunimaansnig

a U

'8

nenAansasialndi innnamaseaniuesnafinaadesraes 894N Ae N1svinAuRTIATLLL
393 (Collaborative  Visualization)  tfun1saananisianuaninlinieniuniszenamion
dszanananarlidayagaineniu naueaniaiiausiAdans el flddniunsdnsnmieuiuly

waRLniu Al 2.19
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Data

Visualization

(550 () (5o

717 2.19: uansglinagnaAuATiALLLT N

A v a o=l o a o a o ol ¥
UANLURURATNITUNINATNUINLVAVIA A TNUIRILUIAAUBINITNIAURAN ﬂumﬂﬂimm

=S U = = d' dlo/ U o a o s k% k3 1 o
NM3ANEINIALIUTIUARL BB N IUUTNNEIASABINITNITNIABAT AL WAZFABINT IINNWTINAL
o o = dl R A LA VNS o a o & A A A
AuinlusuanAuaee] [14] 9adgiidueanuddenindnsinisminauaiaduazipsesiiandos
BIUAANNAZAINAINTLNTARATINIAIBILTIUAR TALEALDILUIAANIIFIZULLAN DA TS

(Virtual Reality) snldtivalfiaauasnldnauuaaruanyuNasnn i fasLATaaNasnIn 3 15

(Stereoscope)
T~ DATA
—
e -
_________________ .
———————————— y
[l
41
_u| WALL Modute
ARVR Module o
(mutiphe uses egquin
muliphe ARNR modules)
Sound
BDOF Tracker Daa |
20 Visualization
Speech Recognition |
| Multi-Teuch Recognition
Glowe Gestune R nition
ecogniton | < 20 Visualization /

gﬂﬁ 2.20: anilmenssuaeeseuL [14] %QLLﬂQﬂ@mﬂuTu@@

annilnanssnaessruudsfuldnrusidulugalsenaulldae Tuganisvinaundiel
(ARVR Visualization Modules), Tugalanausvia (DiamondTouch ~DT Module) Gaiilulugad

Ay Wi anunsadUduiusivaennld, wazluganisuaneuauuuntis (WALL Module)
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Tnelu AR Tuga (Augment Reality Module) isznaulildnaaaniniinagnin 3 {5 (A tracked
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2.2.1.4 mMsNAuANALEIULASaNE (Network-Oriented Visualization)

nnsinaupiAlluneaTsgldenaninastlseuianadagantluninansietlnasanld

] o

1 1 v
(Remote Server) WADNLAASNAANS MIABNNILAESANTNNIN IAENINNNTNNAUARALAN s HazT

L)

nsanAusslursetieilidedeyasenindatilazutanatazdauianing dkimeobo9



23

Data

Visualization

Visualization

Display
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2.2.2 AUANANSIN (Collaborative Visualization)

AauariAdsanTunadudountisestlsunsulscyninsesfunisinaudaniu csSCw
(Computer Support Collaborative Work) [17] ing1zims|ananusiazausnedivine ldwiniu deya
dlal M v 1 d‘ = o ! 1 3 o ratl v ° d‘ ¥ ' 1’/ 49/
ndanalilfes o Maaaiy wednelafniunadnsnlaiaousnilundesgninauns [5] Beil
UszinnaeIn1snuiuLsI N nulsanEenasicsueenidy 4 dssinnaudnwuznisld

[18, 19, 20] s1udsTuegiuaILazanun FLlu
1) WLUNALATADILARA N
p - =
2)  WULRAMALNWANNARNLN
3)  WULFANNANZANUNLARINAY

4) ULILANALAZAD W

2.2.2.1 BUUIAILALAAIUNLALINY (Same Time, Same Place)
. Ay v 4 I
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OptlPuter (Optical networking, internet protocol, and computer storage and
processing) [20] Tdeaanuutaanilnanssnlfa1n1sautennslssatana ANNNTELAUNNTIRIAUA

wAdlaadinszuaunIInausesa il
Data Sources ¥ Data Correlation/Filtering & Visualization System=» Display system

AINNTTLIUNITANUANE Hresuitu siseilldanuunaningnssaliiinisseinu
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Mux/
DeMux
Compute D'N DM
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(Data scurce) Photonic Multicast
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LMy
Compute / Cluzter 4
Cluszer 2 DEpiay)
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{ Flterang Compute
Clusier §
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volume
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2119 2.24: N13N19UU89 LambdaRam WULaNeTNAe
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SAGE (Scalable Adaptive Graphics Environment) [23] NsadlFeanuuy
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Visualization

Environmental disaster! -—

Simulation
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3.2.1.1 unasdayaanaadinasaannaaas (Cluster Computer)
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o U
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URL)
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3.2.4 AUANALSIN (Collaboration Visualization)

NNINARBINIINENAIARFFINAUARIA A Te L LR NI LU T UN AN aaas lUSang N

q

QSLD?/O ¥ e

visauaenuifandes svuuneiiatlawn A liEgMIn1meassauisndngranisinauaiag

al

=
EN
HuduneugaineIeenIImMAaeIN AN IAAnTEIY 2 189119 Ae

3.2.4.1 MIUAAIHNRIUIILNASIA (Web Access)

doutlazuanananIIMnaun AT Wi LLATaIN1TaALAN Y3 Uit asugluuuves
NTUAAINANINANNATZLLAMUAL (Limited Control) A1X150WLNLIZNNTBINITUAAINARLE
irllugauiieanidlu 2 dsuinndsis

1) i (Imagery)  \unandudngeinwiunesig tainnandayanIauiudaenannig

a

LARINALNENMINT291a7 (Single Time Step)

2) namiAdeung (Animation) fluBuNINIBININAANET) NINTGNUAAIIUTINIAYIN U

= o

(Frame Rate) %uﬁmmn%’@g@ﬁ AIUIUTMNIIAINITULAAINANALTIUIAT (Multi Time Step)

1 o @ & 1

nmnausiAdlasdaulngldninislfunldsunadnsegiaanss asanitwadnsana

U

o k%4

fyldnalifnmnudnlastnstaud sinanaansasaniludecSunlaaudagannliag lugil

!
a v &K o

fidnla uazdennnamansasananispaasadaeuiiase fAsedaiuunldszuunefiailetasile
A mFun1sUuNanNINRIRUATIAY BT miﬂé‘mﬂﬁauguum (Rotation  Angle) Nsu5uAIu
ATLRLATBININ (Resolution) n1seiaagaeinIw (Zooming) WAL MAINITDNINTANUINARELIAANS
e ldlufanisetingdy
3.2.4.2 msuanananiulilsunsuaiA@ndwaaisas (Data Explorer
Access)
sruunediatiztuuudeyaninaguresiusunsuainidndnanises [25] (Wnananisn
Wndwaaisas, dx) miﬂumiﬁﬁumﬁﬁﬂ%'wﬂ%slum'qummma‘l,l,ﬂaﬁ@H@ﬁumﬂiﬂ?memﬁmm

Tfludeyaniazasdernauaiadidalals (rs@eiade 4.3.2.1 nnsudastays) inlkanunsald

a

v o

nuiayassnaidmiuinauaiadlsiauldsunsuadadndnaaises  glduldaanuuudou

uanstneen duaelszianaail

1) mskansxavilaanmsiedlduileny
szuunefaeuyalfiningAananansntiieisaatilsun Seezuulddnsials

AN1UFUNIINIABAYATWLLTIN (Collaborative  Visualization) l#a1:819015z 094048 l1AT0S

[%
ada o

) g o ) a ¢ o | ¥ IS ¥ <3 g
ﬂ@NWQLW‘ﬂ?LE‘]@?@QuLlﬂﬁ@ TaedsitinananAansandufasiildsunsnanfndndnaatsaslu

LATRNTBNAL HAAINNIINIAUATATLLLY §lFarunsnniuaunistlszunanadaundialliany



47
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