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0.4 Mourn.fuIPEJ | i;d = AR = = mSickeningi
- = = Repulsive
0.6 eartbrﬁ%ﬂl\%bfouﬂdec — Sickening
0.8 egrecful- ‘ nsa:isﬁe Bicter

-1

[2¥ 14] : MDS & &&3 93 4 A&43
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SHA|QE, o] MDS AlZtet HA|, o]H9] Force Directed Graph <}
7R R, ARl fieis Hied f85t, 54 kE=(Data Object)
7102 ot 11 99 E=(Data Object)S 7] TAof A= 27|

= ofeglgol gtk

oo

2.3. Bubble Heap Graphs

United States of America

[Z% 15] : Bubble Heap Graphs 9] ¢

0|

A At 2 Jio] HHEAQl AN HoE 4 Qe SAE =5
SR A=® AZet A3 Foll Bubble Heap Graphs 7} itk [19].
Bubble Heap Graphs &= A&7 E4% dlo]g QEBAE(Data Object)
1 A& 71208, 1 0]9]¢ = (Data Objec)E 7He] TAE U1 Ao
AlZtgtoltt, [19 15] & XY, =2 7l€l= ZF =71E fAE

A% 0% ~ o2& 100% = AAsi] wIT A} At
AoHe Ads 9dz AZs dxn Ak 9% A
MFT] fAESL WHeRoln, 0E&d wjxE £F &L

o

= 71 ( [O9g 15] 222 Yo United States of America 7}
7]1%&0] E& kIt (Data Object)o]t}.)

Jo H H o Ho
2o n X Mook
Mo m g o
[t rjo lo
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Greenhouse Gas Emissions per Capita
In tonnes of CO2 equivalent per person

<) 2006 ()

L

(29 16] : 9 oA (Europe Energy) A28} (1998 ~ 2008)

i AlZtetE &8 d=, [19 16] o 39 oA (Europe Energy)
[20] 2= ElFdetelAlolde]l Sl oA fH=7EY oAl A4,
olibeter4  HiE, A oA § oY I HEE HolHE
ofymolds Fol HoEth dFde= W2 AR, LEERLS =2
AR dAste] {FE¥=71ES Bubble = 25

A= Azst 72 ek

R
)
2

StA9t, Bubble Heap Graphs 9 7% Arg27F 1 719 do]H]
QEBAEZL obd 2 A, 3 A, -, n 7| & o] u¥F ol LEAEE

1oz 1 9 k=S A disiMe 271 olfu= A7 Ao

2.4. RadViz (Radial Visualization)

= AolMe, ol AdA+F=S dAHS A sl flt 2 Aok
HlgE At & 4 Sl RadViz & ARttt



S I
/ | N ||‘
as } \ ||
||
; Sq ll‘ S1
= Bd e 7_____—77 ‘ | L = 81
| _*l.l‘P
sk ‘ . . ".
= .)%,
1 S5 S6
r 23 o 0s 1

[29 17] : RadViz AZ5 €34 Yy guaZ

RadViz(Radial Visualization)~= Z+Z+9] Dimension & Y &9

O

—

b
anchor(Attribute) = HJX]JAIZ] S 2249 Multi-dimensional dataset = A]Z}3}
St=dl AolA &3t HiHolnt [21]. [ 17] & E¥, 9 =4 sl, s2,
$3, s4, s5, s6 9] Attribute 7} 9137, 3F A P (i.e : Data Object) 7} Ut}. P
+ ¥ =9l %= Attribute(anchor) 5°] B7]= el wet 4Kl o=
2180 Wiz =e A7 A4HT. [F 17] oA P "2, 1, s6) 2 i
Attribute o] ®isiA Zi7bo]l Ei|Eo] SQlal, WA (s2, 3, s4, s5)
o] Attribute sl HE] oA S-S & 5 Ut o]E, (sl, s6) 7} P
HAe st 37128 doke AS onlstH, (52, 3, s4, 5 = P HA=
oFsHA &7 Stk A oA AstAH, P

Attribute = =2 JFHof, (52, s3, s4, s5) oStiles W
ol Sl st} 2 45, olel Radvis A5 S Sl
Ag2k= Data Object 5°] ok o=z HFHEo] Gl LR Eo] 3

sels) 2 4 9k

l

filo
1o
=)
e
9 au)
M



% dl°lH

E

=1

1 A% Bubble Heap Graphs 9A4]
ZI#o®, 1 o]9le L:TE(Data Object)7Fe]

Attribute 52
TAE Al

RadViz w74

__1:.
-

ol

o

O

3 A7 Aol 2 A

710l =

-

o2&, RadViz Al
Al

goly eBAE Q]

sAlel,
AFolME o
2.5.

el

&

HAE
BEAaE

2
H

oA

2 J|Fog 1 9
B} A~ = (Task)

gely <

1

-

7
ol gl Hole o

[¢}

Q.

1A, Ab

O

=

[}
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u
i

=
=
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A AREEE, 959 dloly 2
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o
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Q
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T
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7
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Al 3 % o2 AZBHN-

& oM<=, RadViz W7tHE=S 283

[e)
HlZ24Y<Ql N-polar Visualization(NV) & A|otsty %o A2
5 H|okal 2pE e}
A3 71573 (Feasibility) 2t

AdH}H(Generalization)st”] AF F FF9 dlo|gAl A7), 91

2ot A, RadViz &t NV 9] zpo]H-&
Hez]o] tofA] golEch =4, NV

o]

o, ol® o]
g4 4

ﬂJlﬂJ

ol@ wyom
A5 atoln
bAEr o2 NV o A&7} 1 wo]Aat
550 el aMF

HBHEA AP,

ISk

3.1. N-polar Visualization Mechanism

2 AFoA N-polar Visualization < RadViz AlZtste] w7}

ZYZ¥9] Dimension = 9 EdY9 anchor 2 HIAAZ]=
g-goto], A3 d+=0] 7HAAL A SAHEE i [
N-polar Visualization (NV) m
Audi
.
Hvundai .
yu: ai KIA / Hyu:tdal KIA
‘ ®  Toyota “ ®  Toyota
[ ] L ) /
\é . \
Benz .~ BMW ofzd < ol
(a) (b)

[ 18] : N-polar Visualization ¥} RadViz 9] *}o]

A&
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RadViz ¢} N-polar Visualization(NV) ¢] FQ3F z}o]=, RadViz &
A = Attribute 7} ¥ix]7} H31, gloJe] @ BAE (Data Object)7t 2]
ofol w7} HotE= Holgh, Wiz, NV = fojg HAEV} A<
Sdlef, ¢HEol RF: w7t He Ael7b ok AE SolA ATESHAd,
N-polar Visualization < AFEZ7F Audi, Benz, BMW & I4Ho=z
T2, AAt 3 Jje] B (Data Object)@t 1 ¢]¢] HIMT(Data
Object)=+2] Al A& 2ot [1¥ 18] ¢ (@E HEW Hyundai
=29 4% Benz, Audi ¢h= AHHoR 77k WSl BMW shils
ok KIA =29 ZA9L 3 7] 7% dolg onzEete] ArjHal
A7t fARSE mpAlgte 2 Toyota k=EX BMW 3l Atjzoz

|

oo
7121, Audi, Benz stal= W},

gtii2, RadViz 9] A$+= HIME(Data Object) 7189l A<l

j8
=
L

M8 Hi zlol ofugy, 9o Holy oBAEs opd, o
245 (Auribure)o] AAHE Adelth (27 18] o (B)E HH, A
Selo] 7], uel, qdulet Zo] 71E9] HAE(Dara Object)7} obd, The

QA (Attribute) 7} S92 & 4 Qith

Jd=HA NV &=, ol EAEES Y =99 anchor 2 HjZ]A]7]
= ]

WS Fgste] doE oHAEETY B4 BAS Eold 4 lrks
BAe FHAT oAEEA, A dold ensmEe] Adug oo ¢
Selo] FAHEE, WRel dHold enAESE AdsHA Fash
dozi BasA golgls Rl ¥t Sdcks Adeld

3.2. Data Processing

w2 AofA&= N-polar Visualization H|ZY 9] HlolEH=Z AREH o]
HAE (Data Object)E 718 &2 d¥AS 7He 7+ 79 A= o
E

deleAs Adrettt. El, ZAZbel HlolgAlo] oW Hiz A= o]
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o, °olF old wWAo=m JhFsty AejAHP sto] XF  AlZE}|

3.2.1. UN &x dlo]g (1946~2012)

2 dAoAe= AR HolgAleR 1946~2012 W 7tA]¢] UN Fx
glolg [22] & ©]&3t9, N-polar Visualization = A]Z}slst= do
Ago Bz k. UN Fx flolg&, 2H7e] UN o 7High =7+=0]
F7+o] issue o] ANA] “Yes”, “Abstain”, “No”, “Absent” 4 OJAFFEA| 7}

o 9lom. s A7lo] UN o] 7tsl#] oke Z75L “Not a UN
Member” 7} 7]FEo] Sl L k= ]1E1 @ BHAE (UN
Member)E 729 #AE E7] s, FF FAE L2 A4ttt
AAEAE, 2709] UN Member & 7I2= 3 ZA37F duty [ARGHA] <
54l Similarity(x ,y) [+4] 1]& TET.

N

%

the number of issues where both nations agree

Similarity(x, y) =
the total number of issues

(54 11: T F7HData Objec)®] FF GAEES Fote 4

ek

Similarity(x, y) & 2 79 =71 x, y ° tialiA Fx 2o {4
A& Yerdfh Similarity(x, y) @°l 1 o 77t &5 x &ty &=
AL GAIE Ae oulstal, 0 o 717k 45 FARSHA] etk
ojmgttt. olgjgt A4 o=, BE UN Member Sl tishA 1946
£H 2012 @712 1 d& @9= FAR= Similarity)gb& A4S 124,

>‘_\11.4 L

rLoftlo EH
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o -
x 22y @ 5 o

Similarity(x, y) =

2 Ay
Agstdet. A
@A) 27P%
8
74w 67 dolats
ﬂﬂﬂ-%ﬂﬂq

o
AN

L

“Not a UN Member”
Aarstz] ekt

oAl UN Member

=

=

29y 999

o=
H

—

712t F

AgE 7

2l A27F "asid,

West Germany 2 S5453 S = West

1

GRS
Dolq R}z

E}[]

UN %

AN HA BS

100),
713%e

= AR

i
T A

dlelE &
=7k diet He

+7]+(0SO) ¢] ISO 3166—
Z 198 7h9] Fd=

]_

7t 71250 et

EAT W 2 2 Ee
2A| =7
L]'EEHE E_;q-x-]o]

=

3 2] g
@ (FIRA)

)

tlo

s}
=7k

(Mo &
o,

OF o 0 rob m L mo

310 o]o]
247}
a2}
AR o

s
e
o<t
=2
z
ok
=

o+ East Germany 7}
Germany °] H|o]EE Germany =

A AHEol 0™, Czechoslovakia 9] ZA-$-oll+= Czech 2 Slovakia & F
=7t2 H2] EAE™ Czechoslovakia & #HE9 =7I2 A5ttt 4 ¢
A oAl o= Russia 7F AHES oo E Aoty ow,
Yugoslavia ¢ 7499& Serbia 7} Yugoslavia & ASste Zoz
AestAct. vix|eto 2 Zanzibar &= Raw H|o|g 2] {FAo] Qlo] A<
=7t2 A4
] P i - i . Y- i = i 4 i i i )
"1 | 2000USA CAN BHS CUB HTI DOM JAM TTO BRB  DMA
"2 |usa 2 03864 01879 0092 0203 02179 01744 0.1849 0.1825 0.2055
"3 AN 0.3864 -2 05987 0.4632 0.5664 0.5783 0.5773 0.5836 0.5901 0.5324
"4 [BHS 01879 0.5987 -2 0.7807 0.8529 0.8781 0.8982 0.8881 0.5272 0.8956
"5 |cuB | 0.092 0.4632 0.7807 -2 0.7706 0.7346 0.8054 0.7869 0.7856 0.7862
"6 |Hm 0.203 0.5664 0.8529 0.7706 -2 0874 0.8458 0.8408 0.8545 0.851
7 |pOoM | 02179 05783 0.8781 07346 0.874 2 0.8463 0.8473 0.8633 0.8467
8 [JAM 01744 05773 0.8982 0.8054 0.8498 0.8463 -2 0.8875 0.8979 0.9126
9 [TTo 01849 0.5836 0.8881 0.7869 0.8408 0.8473 0.8875 -2 0.8996 0.9068
10 [BRB  0.1825 0.5901 0.9272 0.7856 0.8545 0.8633 0.8979 0.8996 -2 0.5092
11 |DMA  0.2055 0.5324 0.8956 0.7862 0.851 0.8467 0.9126 0.9068 0.9092 2
[% 1] : UN =2 dlo]g 2000 d°] UN Member 8 FAt= A3 48
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[ 1] & $19 deoly 7l WH¥e Ediz UN Fx HolF
2000 |9 UN Member & ZFZto| st {AIEE AAMSH UHE%’& =
ARE HojFrh of7|A USA(M=) I CANCGHUTH) o 7% 2000 dHof
FAFEZE 0.3864, USA(M]=) I CUB(FHD 9 A+ %/‘}57} 0.092 <!
AL oF 4 gt} g og ‘=2 @y 209l Zhe ‘NA' tjalo® o
£ gre ojulstdl =4 A7) UN o 749®4 ¢e UN Member

=

W& =2 gro] Eol7ith
3.2.2. "3 519 3 Flo]g (2000~2014)

F WA dHolgAleg: wlm shd(House) o999 2000~2014 4
E¢tol “Amendment” ZhE|ALE] O] WSto] iRt Fm Holy [24] £
AgStRth ofd ot & HolE& Govtrack.org oA Elo]E[H]o] A
FHEZ Ldrtol] TSt glew, u=o] 50 7 State Z4zfo A&Eo] U=
St o mieh Zbzo] wQto] tisiAl “Yea”, “Nay”, “No Vote” 3 7} €]

OAFEA7} 2] glet,

2 AFeldE UN FEeolelel upirids dlols QHAEUS.
Stat)E 71919 WAL RIS, FE AAZ e As old UN
S5 dole oA 2 A UN Member of thafd Adgeta, o
st deldt 2 A9 St & J1FOR FE AWt duht §4
A ARSI, AL UN £ doleisf wie Ao, Sure
9 B 719 EE SAZE T Sue 9 sgUSe 2L ode E
955 5 Sute o SISO BAe) Rael Held B
Holgt, g dlole el State & BASHE F$ 2 2] g

#, UN 2 dolgo] £890% UN Member & EAY

iy

0o f/r ok » 2 1o

5

7]

1o

>

2 2
2L oo |o kM

_O'L

2

£z L

S

o
—
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i [T S [ [ » YO [ O [ ] (Y H 1 J K
1 | 2008 AL AK AZ AR CA co cT DE FL GA
2 AL -2 0.8734 0.7243 0.8542 0.1535 0.4952 0.0524 0.0433 0.4554 0.6564
3 A 0.8734 -2 0.7945 0.8183 0.2942 0.4824 0.1264 0.1125 0.6235 0.7977
4 Az 0.7243 0.7945 -2 0.6934 0.4893 0.5733 0.2312 0.2252 0.7923 0.9542
5 |AR 0.9542 0.8183 0.6934 -2 0.1285 0.4732 0.0458 0.0323 0.4925 0.6236
6 |cA 0.1535 0.2942 0.4893 0.1285 -2 0.8212 0.8552 0.8768 0.635 0.4743
7 |co 0.4952 0.4824 0.5733 0.4732 0.8212 -2 0.7923 0.8023 0.8923 0.6424
8 |cT 0.0524 0.1264 0.2312 0.0458 0.8552 0.7923 -2 0.9525 0.4352 0.2534
9 |DE 0.0433 0.1125 0.2252 0.0323 0.8768 0.8023 0.9525 -2 0.4142 0.2412
110 |FL 0.4554 0.6235 0.7923 0.4525 0.635 0.8923 0.4352 0.4142 -2 0.7992
11 |GA 0.6564 0.7577 0.5542 0.6236 0.4743 0.6424 0.2534 0.2412 0.7552 2

(£ 2]: 9= 3}Y do]g 2008 W9] State ¥ FAIE A} 4K

=1

=

SAIEE AASE fjEEA £ dBRE HojEroh of7]A AL(Alabama) State
2} AK(Alaska) State & A% 2000 dol FAM=7F 0.8734 d& & =+

Jem, UN FE folH

gaog dol £ g ol

HEEENES R P [S

3.3. Implementation

w Ao|AE= N-polar Visualization(NV) & Fdot=d FTHHo=Z
A D3js o disf AdWsta, NV Z=Is o dit g4 &=
ARt
3.3.1. D3s

N-polar Visualization(NV) & Fdot7] 9t Z2IHS HE
HepajoA  ZY¥st= HTMLS & 7Z|fte= gioh. weby Z=TH
dojg2= HTML 9 7|2 =z <dofQl AHEAIYHE (Javascript) &
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< Bof dojx AW FgE AA3lstr] fsiA=
oz 7l&& AHEE 4 Sloh @A A(Web) AollA 71 @ol ARgsta
A= AL Google oA A ¥35H= Google Chart API [25] ¢F, HTMLS5 +
AHPAIHE 719ke] D3js [26] 7]&o] 7MY @o] 2o]al Itk Google
Chart API & RE ¢ Balo o] ARgs 2= 97 wre o] x)zts}
THE AdstARt, 7k ©@xo] °1E}Eﬂ Q)R HolH & %’6‘} A2t 8=
12 9= Holtt, o]o Hall D3.js + “HTML5 + At
= 9 BEAE So PC, EH}?:_! S ot mAelA AE F
%] g & 5 e, ¢F dHolHE F% A3 4
[7] npzjato 2 D3js = [AF 19] ¢ Zo] HTMLS 7]%4
et g AAY AE B 71 = Ao, A HE
A geFet f¥3t ZW o fojEE @ EFHES
E(Element)= HFQIY (Binding)sto] A(Web)oll Al A& 4 U==
TotErh ol AHEE EUHE, & o= NV Z27I

A7
skt glol D3js & AFdom A8 4+ Uk

R
ol
l>
u:E
Im

A

ol

>
i
HI

i

—éj'

o}
5 Ty

r

o)

71

_E_l‘

RS
Mooft X oo N o o

e

Overview Examples Documentation Source

D) | Data Driven Documents

¥ G
sharing - ,‘

hFE F79 A3 71EE

25



3.3.2. Program Structure

N-polar Visualization(NV) o] =273 Fx+= [ 20] o I=HE

AAE, 7} R g dee theat 2

[ Raw Data ]

X
P d Dat
[m rocessed Data

[ layout.html ] [ polar.js ] [ UlLjs ]

I |

[ 20] : N-polar Visualization ZT213 X

Raw Data : 1) UN F& fo|H, 2)u]= st F& Hlo|H 9] 7IEHA] 2>
FHE ol

Processed Data : 3.2. Data Processing A oA A5t dlo]g 715 HHo
w2t glojg @ HAE (Data Object) 7]2]9] 1 W& T2 FAEE AKXSH
CSV &ejo] mjE g A (Matrix) Ho]E|E Zgtct,

layout.html : NV ¢] Z} View 9] 8jz]E HWst= FEo|T},

26
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polar.js : Processed Data (CSV ) & AHIAIHER ¢l D3js 7|&
olgstel NV o r 4z mEe Adskld molik o
SR,

o
=

O
=

ULjs : AH82F QI Ho]AE ©dstH, Main View, Control View 1, Control
View 2, Detail View, Time Slider 5 7§ 9] View ©l|4] A st= o|Hl E (event)
E B9ote Ot o] o] &3t

3.4. Behaviors of the Nodes and the Links

N-polar Visualization(NV) ©ollA] “anchor” LIz} 32 Hl 9]
Ed9 FH 1E2A #HAHU= kE(Data Object)E 9U|stH, “non-—
anchor” ==+ ¢ ¢F ZHof HiA|Ee] Qe k=55 T Z2H9] non-
anchor h:E% Z¥7¥o]  anchor wE9F WHZHS HHE Axg =
Ziwto 2 3t HA(Link)ol olaliA AZEo ity ZF non—anchor =& 9]
YA]= anchor & Fo] Z}Zt "7+ 2

o}
AA =it [ 21] 2 Main View oA o]& ZpAls] &1g 4= Q.

A=, anchor & 59 FFHS FFA1717] oA, anchor
A BN AL & A sttt 22 A, AReAE A7)
T A7tet= anchor = 52 AAste] 2268 S 9ich X3l
(19 22], [:L% 23] 9] Control View 1 ©lA], anchor =xE5&
StAY W 4= it o]=2]dh anchor k= QIH IS oH/q
o] /\17—?5;# Ha492 AR stolg ZrEe Hidse g@eld F

MBS AFE TFsaA R,

H
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anchor E

A

i

(©)
=il

non-anchor = ES

anchor = anchor E

[Z8 21] : N-polar Visualization — Main View ©f|A] <]

“anchor” =E 9} “non—anchor” =EE

NV ol 77he] gage sndst go] @sie, da59 o
AR o= 2719 wE Aole] SAESimilarity) gl Hledte. 1ene,
LE 2 Y $AE Fro] AW 245, LEEe ©98 § sgAG a2
8], EFo] @ Aol FAWEE @are] upgstz, ol A4S

FEE ZotE7]

]'}‘ ol e
== ) I D =
49 Faol vd wEES dgu oW & WA e FFE B 4
9otk T, 2 AFlAE A% B4E H8sko ABAF NV

s o]
Aztete olgstel, B o 48 BAS sHsoA wErh
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Time Slider

Control View 1

Detail View Main View

[19 22] : 1946~2012 { 7t2]°] UN §& H|o|gE ©]-§5}
AlZ+sket NV 9] 5 7FA] View (Main View, Control View 1,
Control View 2, Detail View, Time Slider)

Time Slider
o3

= Control View 2

o0

W ussas S
.

® o)

Main View Control View 1

Detail View

[19] 23] :2000~2014d 7t2]9] v]= st TR ©Hlo|HE ©]-§5}
AlZ+sket NV 9] 5 7FA] View (Main View, Control View 1,
Control View 2, Detail View, Time Slider)
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3.5. Details—on—demand and Additional Features

2 75 dTels wESTe BAE AWy 47 o7 fsiA
Act [27 221, (23 231,

AR, UN F3x do]HE A4 = ti& ¥ (e Africa, Asia, Europe,
North America, South America and Oceania)® Z&IEE F oW, o)z
5HY EE flolgHE AT w= u)= 29 (le. East Coast, Mid West,
Down South, West Coast)2 ZA2IZEE AAotth. Z12fA] Control View
1 9 9 BES &dll, Aol FuEA o7l s Al disiA

gege Eosd, =4 fEy Add %3 LrSo ojwio

<

!

BEREA B9d A glo] shssi ol .
b, Adde AZg ttad BASE AZseld tE Ze A Azt
ol GAgol YEAE 4 AT > ek,

AR B AZsh= [29 22], [2F 23] o4e Zo] Detail View =
AlE3teh. Detail View oA, AFEA= R QEXR HES Fd AH4lo]
ZulE2¢Hol= non—anchor =92} anchor kE=57F| AA SFAEZHS
el = 4 Utk °olF Fdl, 54 non-anchor XxE7F s Ao

HiAEo] Gt olfol el & 4 ik,

npxeto g [19 22], [2% 23] 9 Time Slider & S84, AMEA=
AlZtel @t non—anchor =ES9| #oJol-o] o]BHA HIE=ZE E<Id|
E 4 9t} Time Slider = UN EE flo]g o] 7% 1946 AXE 2012 A
72, vl= sk ER flolH o] AeE 2000 AREH 2014 & 72 1 4
@92 HISE Sl & 4 A A5kl
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3.6. Scale and Opacity

N-polar Visualization & ARgsttt EH, H[SE 9|9 =]+ non-
anchor =E52 & 4 Utk o] o, AEA= HIRRE Xl Fo%le=
non—anchor =59 H&ES HIY 5] 7]Fo] EH& anchor kL9
ozt AAl FARE ghol o, fARRE f1A]9] Fole A=z AZ4d 4 Slth

d|EE59], non—anchor == A 7} 2 7R anchor X=E=°f (0.9, 0.9) 9
FAE FHS 7FAAL 131, non—anchor &= B 7} 54U 2 7R9] anchor
o] (0.1,0.1) & FAMEE 7HAAL et 7R EAE AAl FARE 32
geds] t=x9, = A, B = F anchor o Al <l olsiA
Aot YAlol HL Aot 1A H|=SIAY FAI YAl FU=
non—anchor kE=F°] digt F&& F&S| stz 9o, Scale(=7]) =

Opacity(EF ) 7Is& F7I5te] ol& sidstax shaltt.

oft

StHo| ZA|EE= non—anchor =E9] Scale ¥ Opacity & Weight
o 4, ] #ES Y9 Domain) ez A4 &, Wik(nterpolation)
sto] Zb Weight @& [0, 11 Atel9] @E= WHASHAH. Scale 7]%5°]
SHA35tE Ao A, non—anchor =29 37]|% anchor =& S7F9] SAIL
& Bagoer AAEUl FAES Bgte]l & &, non-anchor
Lo 252 AAH, FAHE BEel 2= 45, non—anchor kE9]
A5 Aopdtt. Scale 75 H|?t Wgto=m  Opacity 7] non-
anchor T=E9 JPALEE 7FO] {FAIES HAFo] 45, LUt
AGSHA(EFEESHAD) HEhAR, fAES Bdgio] Aoy FEsHA
e

o atS AR8oto] kO] Scale 2 W3H(Variation)E ZIS FH$
{ value * radiusScaleFactor + 5.0 } 22 AAI o, =9 Opacity 2

2A H$ { value * (1.0 - opacityScaleFactor) + opacityScaleFactor} <]
H

=
1y Agshart.
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© ©
scjox
& o
» Rax
At TN
;: \D@I’f
I L
PO Ll o PO
4 ) INGA. S
£ £ gz A
] > 1 I T 1
\ oo | \ @ ;
® s &% ® @ N W @
\\~:-—’, Mol o ,/
(a) None (b) Scale

[23 24] : Scale 7]%5S 53t non—anchor X EE9| 4ot &8

(29 24], [ 25] = None, Scale, Opacity 7]5°] &A43tH AH&
HoZzoh A= [a29 22], [ 23] Control View 2 €] None, Scale,
Opacity HES 22519 non-anchor == WHs}E & 4 U}

[ 24] 9 (@) °F Z°] None ©] A3} Hof & w, I
HAATA] Stp ol S8yt A4 w ZF k=0 FALE Flo] ofEA
TE A=Al AR A7) e 011 o Qlet. Sk, [ 24]
o] (b) ¢ o] Scale 71%5& BAHSA7IH, ZF =59 =70 wet AA]
FAME gro]l of'Aog FAE SQlEA AMEAIE Stojg wWHE 1Al
7VsotA sttt [ 24] 9] (b) & AHAIS] B &9 5] &
T AEY] A, ofF A2 Ad 3 ViR FEES & 4 o =&
5o Ah=AL thE non—anchor T EEBT 3 79 anchor =E9
s =2 & #= M= Ae dulsi, k&9 2Fo] A1

]_
anchor e E 57t F2 fALE g 7R & 4 ik

32

11



@ ©}
s 2
& i
) ©
5
\'X 0%
%
Fd Scw AN J Bew AN
I ] 5
\ g | .
® \ &g ) @ N\, e/ ®
\5__” \h-_¢’
(a) None (b) Opacity

[28 25] : Opacity 7I's= &% non—anchor =S| A3t +&

[28 25] 9 (b) o 9+ Opacity & BNA non—anchor EE
HolE & Zolw, Scale 7]%5¥ Bt WEgs ©EH. 7 REE
Edro] Wl non—anchor =9 AA QAE Zho] ojHAl o2 LA o]
A AFEALE stofg whE Q1AlS 7HeSHAl sieth [1' 251 o (b) &
ZHAs] HH Ae el Ads] FYst k& EYtt At 52 &
3 Ader FAHAHS & & Atk 2B FHEI @A E 9
A7t =t=7) 2 3 709 anchor XxE E7to] E non—anchor &

Htt &2 fA: @& 7HAe A< YulstH, k&7t FP4E7

=
#rhedl anchor =E B3] RS fAEE AA0a @ 4 gck

AN qle

do

Q

[e)
non—anchor xE7} anchor & E7t] =&

7t

VA, @2 FAER sig A=l A=A Al
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3.7. Interactive Exploration

2 AFA non—anchor =& 52 Z}Zte] anchor k=59 tiste]
Hltk fAE & 7H A5, B4 AN X8+ BdFE Hot o] H,
TANE AHE =Y2HF dolokxeolst ¥EE 4 SledH, o o,
ARG 2EAEH Qe e B4 &5 2 JHE A™S) anchor k==
wO=24, non—anchor kXEE°] o|lF ZHAHTY doJolxo] ofEF
H =2

2 4 . 9dE B9, [1¥9 26] & EW Russia 2 South
Africa & anchor =2 AAYPS wf, tJFES UN member E©°] T
28] SAA A=AE & 4 AUtk o] X AAHNA, B 2AotYot
&5 &AM 2 5)0] w755 stolgtold siA Hotk, [ 261 ©f (a) <
o] 7t AHo| FAZ ZAHT dolokxa "ok o714, Oceania
5o L:=E&5 % 2 Jf(New Zealand, Samoa)E A"EHSiA T =
anchor & F7F te=x, 7|E] 1 7H9 ZY2LHE THA UUD
Oceania 52 E=Eo°], [ 26] ¢ (b) & o] 2 /je] SHAEHE
el g e s 4 9o,

H
H

New Zealand New Zealand

South Africa South Africa

Samoa Samoa

(a) (b)

[23 26] : Oceania 95 1719 E8AH7} 2719 anchor L EE F7I1=2

Ao =n 2719 SYLHE YHAE AH
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Al 4 7 Pattern Study and Case Study

2 HoJAE  N-polar Visualization <] |4 (Usefulness) 7}
A (Effectiveness) & F7IslR 7] YJsiA UN ERX E]]o]E1g} o) &g

ag
=5 doldE Tl U TAS SAstArh A, WHsH] Hol:
= =

WHES BT o2 AP 4 AT BA, T A AR A7 St
Azt sEe] WE EAT dolotgo] AA oAxH Aa dAshs
Ais 2 & ot

4.1. Pattern Study

g Azet fadel doht §85A AgE 5 YA FHH
JoiH, UN delele olgsted, of R mEe] uehiiA

SRkt (“miel” olgt 2 AHEo] 9= EAHSH anchor XEES
71592 non-anchor =59 EIX YHE LSith) oldH3 XALE
FoA, B2 F9 HeES Folfdla, ol 2 78 IF(Linear Pattern,

Clustering Pattern) 2.2 EFst .

4.1.1. Linear Pattern

Linear Pattern (A3 A
anchor =E=35o] SAT Ao HFEH UAA &
FAHE (Similarity) 7} @2 L
anchor E50] 488 127 Bigo] ¢ 2 Yedo 1
oA, 5s] (LD R Hees TF aoAdslen, (L2), (L3) ¢
A9+ (L1) dgofA = & $HHS] non—anchor =55 3 WA anchor
g e W dedo mprgre s (L4) o AS (L2) oA oE
2Rl non—anchor =EF 4 WA anchor &2 AAstH WAL=
igloler [2¥ 27]. skAIgh, [19 27] 9 (L4) o ¢ AR e

4 o
o
4N
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Linear Pattern

| o 4
.-kéh } S

(L1) Yo (L2) e (L3) 5 (La)

[19] 27] : Linear Pattern (L1, L2, L3, L4)

sidsk=dl 9o, ol#wel AT = Qv Hustd, anchor &
Fgel s=vkel met (L4) 7F 7IEde oe ddez Y & &
ol

4.1.2. Clustering Pattern

Clustering Pattern (+=8 T ®) 2 non-anchor =EE°] £4 ]
ez FAHA Q= FHiol™, o9 non-anchor k:EE°] anchor
oS Ao "ishAd AT Blg SOl 2 FARE = 7AW
(CH "Hg& & & ok "= (C2), (C3), (C4) ¢ &2 2~4 7j9
30| Holi= Clustering Pattern &= WAT 4= QI [29 28]

Clustering Pattern
(] (<]

(c1) (C2) ¥ (C3) (ca)

[28 28] : Clustering Pattern (C1, C2, C3, C4)
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4.2. Case Study

AmEZ] AsiM, 2 A9

N-polar Visualization 9] &&A4-&
R 1:1]0]151) = 7FAAL AlA A

o] Al(1.UN £% do]H, 2\3] —a}%

ne
2
L
i
112
2
18
>
)
>
™Y
2 ¢
:D‘_
O
ret,
N
Y
1o
>
)
r&
mlm
™
o2l
ol
oL
8
L

4.2.1. ol=t32 A (2003 ~ 2011)

= d7edE UN F& dolHE o8t 3 ®A AR A=
2000 & Eﬂoﬂ *ﬂ ARor Z AHdolgt & & Q= Iraq War(o]=2t= AA)of|

—é——2004, (©) —?——2012 3 7 A9 Azt ¥EE RS uRal, ZH e
dlojobzell AAl JAHA AHdS tids] o= AT 5 flIE =T
AMAEE dot & 5 AU AEATE oA+, Iraq, Iran, Australia, USA
4 7§e] =71& anchor k=2 HlZ|SFA T}, Irag War (2003~2011) Sl Iraq,
Iran = Iraqi Force ¥1.2™, Australia, USA + U.S. 93} ©o|%lt}. anchor
LE 4 AE FLEH AR [ 291 9 (a), (b), () AF HIAAIH
J9 v, non-anchor krE=E°] ofdH miHO] golotxs TFX[=A
A Edet o714, (a), (b), () Z2te] 19 digh e fEHEs =
2 9loj}.

Iran—Iraq War (1980~1988) 7} &% 9] A[3<Ql 1994 d [ 29]
°] (@ & EW Iran ¥ Australia anchor ==¢] A% & Cluster A 7}
Hol= Za o 4 Aok ole, 79 "FE9 =7F=°] USA ¢ Iraq 7t
obd, Iran ¥ Australia o § 7Mhe A<= & 4 UAUH. ©l&, Iran-Iraq
War & AIZ71AF [28] oA, “tHF-ES] =7FE©] Iraq 7F ofd Iran,

Australia o] o €329 BAE 7IAE A" o224 AZT & ot
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Iran

Iran R Cluster C Iran
-~ -

-
% Cluster A Cluster B , \
/4 7
4 ﬂ ;
vl S= o
.\F- ,, v @ ‘0 ‘ ’ - L4 = .

Austrar a Iraq Australia * Iraq
Australia~="* Iraq
Israel ko. ’r \CIUSter D Israel ‘/G.
u.s. ( ] u.s.
Israel k‘@l.
(a) 1994 U.S. (c) 2012
(b) 2004

(2% 291 : 9AFE AR Iraq War (2003~2011) &, &, T o disfiAl
UN member 5§ 7+ BAE &&d At d+

[ 29] o] (b) = Irag War (2003~2011) [26] Z=&2] 2004 doj
i3t anchor = E=E37 UN Member 57+ Ao tisiA HolF11 Ut
[238 29] (@) oA EHE Cluster A7t (b) olA+= 3 78] Cluster B, C, D
2 UHARAE AL g £ 010“3} Cluster B = European =7l==2
T o] Qe WA, Cluster C & African, Asian, North American,
South American W59 =7t&°] FE o|F3th. olzst #d=2 UN
Member 59 Fx o] diEFHE=E H[SH FZ ol Slthe A&
oju]gtet, T3t Cluster B &= Australia @F USA ¢} 717F2 WOl Cluster
C + Iran 2} Iraq anchor Lr_Ei} 77k AEFS HAth. European W&9]
=7FHe2 US. 49t o 52 F&F FAIEE Hol=d s, African, Asian,
North American, South American t&9] =72 Iraqi Force =77}%] Iran,
Irag °] 2 FE fFALZE Bt ® 7HA] SRE& miglo] QIoH,
[rag War ¢ 2004 dof US. Agks =g o9 UN =7t&9]
Aoz USA & @2 T3 FAEE 7Hths Holqlth &3k, US.
AGLI7IEo tisiAE USA 7} ofd, Australia Z22 Pro-U.S. Z71=9]
FE A ¥ 52 AdE Edoh npAete s, [9 29] (b) oA

Sl ks I
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=2

Cluster B, C °ﬂ Z:5}H4] ?o% Cluster D & #&
4 7§°o] =7t7F USA

R
w 2
sl
B

l_ﬂ

Flo %o

to b rlf mp e

A
ﬂ%’:ﬂ/\} [29] A, ‘Iran J)r Iraq = s9FolL, 78 HsS A
HEOl F7tE0o] US. o] ofd Iran ¥ Iraq o 3534
(e}

T
Holg Zg &g 4 A

[rag War(2003~2011)7F & %, [3F8 2919 (o) 2012 & HH,
2004 = e W]k Yol HEE & 4 Stk ERF oAzt =vh=
2012 @ ok HJA] o4H3s] wj=te] Fx Ayt AL fFASHY. SHlEE
A2 3 19 ARt & sAA o Hotk, m=xite] £ Ayt FE9]
FAbotth = Aot o], AIE71AF [30] oA Aggt, “olAmtdy} ul=2
1990 ¥} o] L2 ¥WAE AEKSHL vk ' dWdEstL e &

A 01041—4-

o)

422, v= diF5® 94 (563, 57 9))

T HA A ATE = okl FE CHlo|HE o|gste], H=9
ds® iAol A" (a) 2008, (b) 2012 F 729 /\]71-EH 2 37t
Wil ZzEo] glojofze] AAl JAA ARS el wo= o] 2
AHdES dotE & AT [1F 30]. st Fx T ]E} AL
Ao A=, Florida, Utah, Massachusetts 3 7H¢] State & anchor :=EZ
HjZ skl ml=o] tiE" AdAA < 10 ¥3F Florida + Swing State
(A&5) o]x1 Utah = Republican State (F38}g) , Massachusetts =
Democratic State (V1% FREE @ol] ¥ Fo|qlty [31] [32]. #IolA
A5 3 7} anchor XEE TS A2 [OA¥ 30] ¢ (a), (b) A€
HiZJ ATy, 1" of%, non—anchor L EE©°| o|H m{gl9] goJol2
fo o224 (a), (b) 229 19| digt Zn=f HfdsS
AU

_I_4

[ O

ol
e

me % mE
foi
& fo rulo

rek

ﬂJlﬂJ

sla
o

>,

7} 2] =2

rr

i
(¢}
%
b

X
=

T
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(?:;\ Cluster B l';;\\ Cluster B
1 \ i AY
v oa M 1\ @& \
\ 2 \I \ & ‘I
)] \?’,
@Cluster C
Cluster C ,. o
Cluster A zA-\\‘ ?w*. Cluster A "N s \‘
—-'i‘s\' P P o, ~ \ ;
ol ~apora ! @ o= £o 8 1\ U@
S oo’ ——
Massachusetts ~ Massachusetts
(a) 2008 (b) 2012

(23 30] : #]=2] 56 3](2008 W), 57 3](2012 &) di5F dhAo] disiA
n]=9] 50 7] State & 7t BAE oW At A+

o=k 56 3] s AA AFd 2008 & [2F 30] o (@) & HH
Cluster A ©&= Delaware, Connecticut, Maryland, Maine, New York,
Hawaii 5] State £°] 9lom, o]52 Massachusetts anchor *Z=0]
Z¥7ko]l Bxst= AFE Eolth [33]. Cluster A © %3k= non-anchor
Lt =52 2008 | otfAd o R (Democratic) EZF EE ZoF,
SHFAIZTo WFT #7F W2 XZolgt & 4 U= Massachusetts =
EE fAEE EQIth H|9F WigoZ (a) ¢ Cluster B 9l South
Carolina, North Dakota, Texas, Indiana 59| State 5°] o™, o] &2
A4 2008 W A o E5FRepublican) X7} @o] WAECH, Utah
anchor =E¢} Atidog w2 FX fAEE M+ 22 & 4 o
[33].
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=

[28 30] 9] (a) 2008 &= thd o]%=, (b) 201 B, Cluster
A ¢ Cluster B &= 2012 o] 94T H|=3F e 7} 1S 2 4 U
o0]%= “Cluster A, Cluster B °] £3}l= State E°], 2008 ¥ tiE%d oA

-

o] Democratic, Republican ¢ FxAgFo] 7 State &2 2012 o
SAE T Aol WalA g ZA W (34 T AAstE AL ol
2 4 Aok Egh 2008 WOl Cluster A o &3l New Jersey,
Michigan ¥} Cluster B o] £31d Arkansas S A €J5k= 2008 HoflA
2012 doz AZte] ZHE A H|ELT AL JAE A A
sholstect.

apzjato 2 [17 30] (a) 2008 W&ol Florida @F Massachusetts anchor
LE Ato]le] Cluster C & & 4 Ut Cluster C o= Wisconsin,
Pennsylvania, New Mexico, New Hampshire 5= Z35H 11 7§ ¢] State 7}
Q10 Massachusetts @} Florida anchor =2} 7}7Fe- #Aof ¢)i1, Utah
EE oe W A Sdse & & Ao [B5 "= 56 3 HEH
AA2008)o4 57 3] diE® AAZE dofd [ 30] (b) 2012 do=
752 o Cluster C non—anchor =E=2] A48 7o) vz =t} sFx|qt
oq71A FHER AMd2, 2 AHO WA Florida £22 A%
o2t 2012 dofli= Cluster C o £38%l+= State =°] Florida ¢ 2 FA
A7 debdtiE= ZAolqltt. Cluster C o £38F= Wisconsin, Pennsylvania,
New Mexico, New Hampshire =, 2008 @ nj= %53 giAdge=
Democratic State 9 A&FS H A4 2012 dofl= 2008 ¥ thH] ©f o]Af
Democratic State 2ty @A 4 Qe F&F 205 T 5 Ao
AAR ARZIAL [36] oA=& “Wisconsin(=3.7%), Pennsylvania(=2.7%),
New Mexico(=2.4%), New Hampshire(=2.1%) ZAxtet Zo], 2008 L‘]Oﬂh
Democratic S1& State 52 2012 Woll&= (-) ®WFoez FxZdy” = F
At ©l= Cluster C °f &% dtfFE9 State =°] 2008 kﬂ =]
2012 o Democratic State 5% Jido=z W2 FAEAE Hlod
ask 4~ Qth mpx|eto g2 Cluster C &= 2008 W, 2012 @ 25 Scale 9
Lt zF o] t¢r2 State =9 H|S] A HEMYEZE, B2 non—anchor
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Lo H|5 7§9] anchor XxE=(Florida, Utah, Massachusetts) <2}

3
PRHAOE B2 GAEES 7HIE 2 94 HARE 5 ek

42.3. A= 9 3HA

ol Ze gde £ X AR 972 EAA N-polar
Visualization(NV) ElZHo], Azte] s8] w@e golgelq £A7

QAlES Fid Fag 4TS dn B 4 otk E=g, A

o o

Washington Post, The Guardian )¢ W& LA|ol= ZAit oA

stelgo =M NV o 584e A5d 2 5 gt

AW B ANE ADEES NV 2 A7 deha spgada,

A4 oA Were 2 Zo] ope AW T Ut olF

Mo AwWste] AzZkst elok Yk dfustd, UN RE Hlolg
©

S

JAEL shtel FAt ok, teFd FAE AT T, vF ohY R
delel A tifst WerER el 9yl mRolth 1A, AER
2 749] ol AUN FHeold, v o9 FE Hoje) o2 e G
ARES NV Hade] AgTea, A A AU dAshA g

AR EZAY Aol Amfd. Aedom B A7 A ATlA
AW AA eole7h ok, UA oabd Az Aol ke Aot
ge Awsto] A8 Aot o eh(Validation)d A7t ElAele
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A5 B2 L A7 9

51. A7 a9

2 d7e 7IEY AgdtsEe] e AR MAdste MEE
AZtek "HlaYs Attt Atoloh. A5 xWhel&= Data Object 229
AE aftHor Asstee A d4s5S APt 180l 7HAle
A ARS8 ol IAHES RadViz (Radial
Visualization) AlZtst €AY el wAYZMachanism) & &-85}9]

1=

ol

Agret "HzaYel olg2 ©= AlZ3HN-polar Visualization)2}
gdglon, i AZtel daelEd AFEEe]l AR 4 dE AR
DI2EEYS Fdoty, FriHoez dadt AL T AR
2l AUDE ekl =l FEsE AR HAayd
AP 7154 (Feasibility) &  H7FlH 7] 984, Data Object ZFo] =2

A 3T
Ao Yt 54 dolHE Aee Jde] du] A Feiw, At
gHaydo] EASE folg o A G el LWtA(Generalization) 22 AHEEH &
A, F7HA Hela e AFstel H8% 4 99t

2 Aokt N-polar Visualization ©] Qujit

F8otal ag&Aor AE 4 JE=EAE FHotrl 16, " A (Pattern
Study)2t AtElA-+(Case Study)E Hdstct. A, UN FxF HolHE
grgsto] ojH FRC mee] F=2 WAHEER lot= S ZHATH
A opeFet sieES WA & A9, ol 2709 1 (Linear Pattern,
ATk =4, AA dojud A4

1 ofEfofl A

il

Clustering Pattern)2 EJFI
AES Edlz ARAFE A8t At SF0 ‘ﬂr
AT JIA|EE Z=d 3



52. 479 A

L2 = o] JESE At ofd FHEIRSH(Information Overload)
Aldier & 4 Q= Hl Hlo]E (Big Data)@] Althel a1 Qlty, AR O] ol
A d=Holtt By, At WHS ARESIA w2 9uE ol&°] WA
oW 1 AR HolHEA M5 {8stA] A "ok ohels] 17k,
e T Azl 7P dERt AEolth oW AHAHE xRt dA yath
BER =W 4F *}%}%D}O] 71 grofl e Al ZrotuiA|uh, B ZHE
g2 AZ4A mdog B ofolEk fA HEe dobE & At
oY AZtel= ZAHO] J’E—ﬂ. A ohE ARClA & ARt ojAS
Agstrzlof 7 £& ol & 4 Stk ERt, AHOJA wA LA
R A FFS o, MEE UHe oA MER QIACIEE
2 7 YA=E TokErh tAEElA, & B2 AHES At o=
HAFSEL Zasgh ARE aadoln B &5t A5 5=
A H A ZFSH(Information Visualization)©] EQAo] H glolg Ao o]

obF Fastth= ool

2 AFolM= ot AtA 5o utFo] FHAZSE shafofo
A o= MER AFet "Hadel o= AZeHN-polar
Visualization)E  AIQtotth.  N-polar  Visualization(NV)  Hlo]g
L BAE (Data Object) o TAE A2t v E HZH S HlwsiA E@2
e 7L o FEAE, B5] JdHHAEE anchor =71 7H
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& EAolal & & ok ol AREAEE stoja AR4lo] FwlsE
“ gole] 9BAE B AZ anchor =2 Mggto s =gt
= £ Eoid 4 dth= Holoh T AR
anchor E=eo ofgt &S [FASHA SH7I9IsiA], anchor =EE& 9]
oA AREA 24 = A skt ol Foll, ARSARE Aol
STkt glojg @BAE E2L anchor L E2 ARSI, 4 o+& 9] non-
anchor rEE0] AHE anchor L& E3} ojd #THAL 72 =2 AHE
4 glom, &ZFolx= anchor k=9 wat E2t2]= non-anchor =E=9]

el Wiel A Al Zels) & 4 AT

re
re
it
offt
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>
oo
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rr
fin)
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=2
=
el
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rlr
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N,

ool

il
N
N,

IR T o L

5
EEAE wHEHLY 7HEsiEA AZl, NV & o|&sto] 27| #
A7 B & anchor =2 AT ok oFe] ywz] 487
A 9F B FoA Agol AiHes o FARER] &ds) = 4 Sl
A9 BIUIE C ¢ D ZFE anchor =EZ H|Z|5}o], A

2= 489 7lEo]l HuE We AddAoeE umzA 467 A=
AoAo g T oA P, FollA WAl digt WHel A= Iy
Utk o= 7IE HolH LEBAEZRS BAE AlZteiet A3 A+
AEHos & 4 lom, AR ATl =249 @AE
Pntotyzt, FAeE BA, 7T 7]dFe dHloly QHAEY
HAE 7HAA e Aol dis] We &8st A8 2
T &4 mole @Hoz JfQloly EAZES] A it A

Bl I gt FAZ 2 uf, NVe| 287b54e o artx 2 5 gck
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=
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Auts}(Generalization) & SAloll, d#ol migl Axet Ak
FolA 84 (Usefulness)?t  &&4] (Effectiveness)= A5
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Abstract

N—polar Visualization : Interactive

Visual Analytics with Multiple Interactive Anchors

Taeil Jeon
Program in Digital Contents and Information Studies
Department of Transdisciplinary Studies

The Graduate School

Seoul National University

Understanding the relationships between data objects is an important task
that has received widespread attention in the field of visualization.
Numerous efforts have been made to effectively visualize the relationships
among individual data instances. The technique, however, is difficult to use
for comparing the data objects against multiple target nodes in a single

layout.

This study proposes a novel interactive visualization technique, named
N-polar Visualization(NV). NV not only shows the general patterns among
the data objects, but also it unravels that complex relationships between the
data objects by placing the anchor nodes around the circle. Also, anchor
nodes are movable on the circle, allowing users to interactively explore the
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dataset. Users, therefore, can set the data instances of their interests as the
anchor nodes, and observe how the rest of the nodes are related these
anchor nodes and how they change by moving the positions of the anchors

nodes on the circle.

Furthermore, a series of pilot studies are conducted to evaluate the
feasibility of NV, using datasets where the relationships between the data
objects are complicated. The studies could also demonstrate the generality of
the proposed technique, by showing other such datasets can be examined

using NV,

Finally, a pattern study and case studies are conducted to manifest the
usefulness and effectiveness of NV. First, various types of patterns have
emerged while examining the datasets using this technique, and they could
be categorized into two groups: Linear Pattern and Clustering Pattern.
Second, the feasibility of NV is further affirmed as it helped users to find
unexpected insight during case studies based on the actual historical facts.
The validity of these insights are confirmed by matching them with the

statements articulated in news articles.

With NV, users can understand the relationships between data objects
more effectively, and are expected to gain novel insights of the datasets,

which are hard to attain with other visualization techniques.

Keywords : Data Object, Interactive Anchor, N-polar Visualization,

Information Visualization, Visual Analytics

Student Number : 2014-24822
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