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A Framework of Anaiysis Support System for Visualized Information

by Susumu Shirayama, Member Hiroyuki Yamato, Member

Summary

A huge amount of data has been produced from computations and experiments in Computational Fluid
Dynamics and Experimental Fluid Dynamics. Owing to the volume of data, it is quite difficult to extract
useful information from these data even if using flow visualization. In this paper, we propose a
framework of analysis support system for visualized information. First, a simplification of visualized
information for the purpose of an efficient information extraction to analyze a flow field is discussed. It
is shown that critical points on a velocity field and a vortical structure obtained by substituting the
vorticity distribution into discrete vortex elements become a starting point of simplification. And then,
we demonstrate that several techniques of map generalization are valid to simplify the visualized
information, and the results simplified by the generalization can be effectively visualized using
nonlinear magnification. Second, we consider an annotation system. Annotations are added to the
clustered or symbolized objects extracted from the simplified information. Finally, we show a
framework of the system, and several examples are demonstrated. It will be considered that our
proposed system is useful to analyze the visualized information.
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Fig.1 Increasing amount of information.
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Fig.2a Velocity vector plot in a cavity flow.
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Fig.2b Velocity field illustrated by a hand.

Fig.3 Streamlines in a cavity flow.
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Fig.4 Local coordinates in a grid cell.
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Fig.6 Critical points and particle tracking
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Fig.7 Vorticity field by shaded contour

Fig.8 Distribution of point vortices
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RENBETHEEINS,

HEF— 2 OBREEFNT I ADEPNETT, X
ULBDICHENRGA— I ERET 7 A NVELTHDT—
FBRERIES AT LcEEND, KIT, FIHRIE/ST A —
Z P> TRILER BSERR I N 5, ST XEBEICR
THIH EN =R EASTH, HDWVITBERSH M R
ERIZMENns, T OH2HEEROHME LT, &
L > THEEREFEKRT 5, THRILERIT, FRA
Sfi, HAVIIBERSMA, PREIER, FAFREVD
PR S b O il D, FHRHEROZRICEL
Th, HEIECTHERBERRTERMEZF AT S, A
BRI, BpEEICA U 2EBRIEFRICH L THERMFITFHARE
N5, ZOB, EREROF 7L LT, RERER LY
DORMAT =7 MPMEBND, —EDOEEITY A L
ZAETEREL RO —F—BEERE LTREX
ns,
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6. TAFRATORAFLIZLBZEFH

HBREROTT, FERADHOMUEE, RERHAO
FIHES, FERBILRRREMAERES, A V¥ —F 7T 4
TRERA 7V FOEREEREL, 2RTATRIL
VAT AWM BEEEE LTNMX T, T FEA
FURAT AEROCTHEBERREIT,

LI 2RIEFR ¥ B F 4 st LT, FEREILKR
FKRZERZ AW PRBRORTRH 27T (Fig9) .
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<AnnotationT>

<id> 200206101234
<TimeStamp date="07/01/2002" time="17.00:12" />
<User name="3.Shirayama"/>
<Otype type="circleArrow" />
<Position gx="102" gy="395"/>
<Comment>

2RB: FRETURDIRRDRIREH T2

</Comment>

<fid>

<id> 200206101234
<TimeStamp date="07/01/2002" time="17.05:30" />
<User name="S.Shirayama"/>
<Otype type="annotationWindow” />
<Position gx="24" gy="478"/>
<Comment> )

ERBVIRNTORHAICOHHTITL(CIRZSNTLVELY

</Comment>

<fid>

</AnnotationT>

Fig.10 Simplified visual information with annotation

XML i3—8 %R LT3, KEIOBMAINLREEHOD
BFROEEICL>TITH, £z, 4AFOERA 7V =
7 MzEkoT, THOEGEDAIZAE L TWHERDIBIZ
HTREREEZ TS, 20X 5 RERERIT, ftho
BEOEBLZBET I L L HLICH MR Z3| & H
TEEEEZXDLOLEFIND,

ML R FRZERICE L TIX, fF8Ra2on0 B5<R
FTDICAWLNEDEN, IOHESIIFEBROERIC
Lo THHRLLZ-TNDB, LAL, 3 50BDMRBERE
WAFERE N, Figé TREEL» > iR 2F0LET S
KHIORRNEREIC DR EEBORRICIFDTH
BEEZOLND, BBBROEAR /NI T BEHITE,
BREEZFIRTHIER . 5%, XETHTETH D,

wiCAZE#RIc T 2 PHEEREZ, BER2HCCAE

Rk L7l ZR9 (Fig.1l), BPOX&E 2BAZ12)KT
BHINCELERL TV, HitROBIIOERE % 7]
BT 2RADP T, BEDOR L5 ESNRAIDAT
HOLBREDHEREERTE L DT, TD LS 22
RSN AFRELFAEREMBEOICON TS L1
LT, MBBRBOEMBPEED ZLBY/TE S,

@

Fig.11 Time evolution of Karman vortex street showed by
point vortices and simplified by the center of gravity.

J

LHIEY

’l‘u

2/

BEOHNL, EEHT — 2 ICHT 3 ERMT 2 BER
DEICH EBSNTIT 2B TH 5, Fig1l2(A)D L H i
HORBORESANLBONTTRELRZ ULV /—
NOEREFAVTERRT 5 &, Fig2B)B{bLN5, &
BISBATEBEROBFICY &S\ T, FEDEERE
BaERANCE > TRLIZBDANFigl3 THd, 2Dk
72 REN# Fig12(A)D b & 12725 Fig? D X 5 2 BENT
MPOE|EHT I L ITREEFE THELY, Fig12(0)D & )
R L, BEROBMELTED LIS L - CTHEE
iZ723HDTH B,

t=38.0

Fig.13 Time evolution explained by annotated arrows

7. ¥&®

Fayyad b OHIBR R 7o X i2h & 3%, ARILER
OS5 EXBTHRDICHLEREREIFOER LTV,
VAT LE L TORMBAZRE L, VAT AOHERE
FL LT, HFEEROMBOR D DR EER L iBES
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DOPERL, PRFROLERIC L DIEROBEL, FER
ik FREME AV -RBIERORTFE, EREE
DI-FIARBEROBRENMLEIZRD L E2RLE, X
t,&ﬁ%ﬁu;or,ﬁm&ﬂm6®ﬁ$m$ﬁau
TREVMIEEBEZ B RVERASMERERSS
b E S REPEDTHDEI EEHALMNI LT,
BELEOHXEVAT AL > TAHE L BRI HBE
fE8 e, ERIERZ & b2 ) AIRLEGIE, MEEOAIH,
BRA, SR> THERATHI EEZLNS,

M AT LEDEEZEDTZDIZXMLOHEEREHEEL,
FIRABEES»LOMBMBOFELERTH I &N
SHOBETH 5,

& #8Bi&E

Wi L X, HRE LB UTHEBE L TRERETHE
HBOZETHD, REEHEEIER 13 ICLn- THE
WAL TR,

HENCIER7 AR S 22 —RIp —EERH B, Z
ITCIR, MEA TV R, R, R, SAEREOR
AL, BRALED RN, Bitgd LTORHLKX

i, ERRYLETDH, REFERLTOLICHETS .

TEWNTED,

(a) Elimination
%%m&ﬁﬁéhéﬂ@kﬂtffﬁﬁ%h%%#%b
WA T Vs (EVIER, /INSTRETE) ZRIERT DI

(b) Simplification
BEICRRIN TV RGER 2 U2, KENRE
PETZ LML HT L

(c) Aggregation
EECHHIEEOUIA TPz N BOTRRT
T &

(d) Collapse
ATz FOKREZ R EOFMBREREZHIRT
B2ELT, —2DAT Vs MERRTEEOERE
wHHZ L

(e) Typification
MK EEErRizE &, RI—F TV }\ﬁﬁﬁi_fio

TWHEoEMRELL, 2 ELTHZ L
(f) Exaggeration

ATz VBT HI L (EBRIVHKRELTS,

KBRICTH72E)
(g) Classification and Symbalization
ATz b N—T T B E
(h) Conflict Resolution
ATVl VOERY REBELEE, BEREFIC
XoTEETHZ L

(i) Refinement
EBOHTLRYOERBIE ST D L ) ICEY O
BErHETD, HDVERIFNVRTRB NN EZ
WoncTrIend

BRI, InooRkEZEAEDE D I & Tl
LB T TV 5
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