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High-Dimensional Data Visualization
Using a Color Representation of Features

HiroAKT KoBAYAsHI!'®  KAazuo MISUE?  JIRO TANAKA2

Abstract: Due to the displays’ limitation in size, it is difficult to obtain an overview of high-dimensional
data in the area of the display that displays the results of visualization. In this paper, we aimed to obtain
an overview of the high-dimensional data in a limited area of the screen. We developed Colored Mosaic Ma-
trix as a method to obtain an overview of high-dimensional data. Colored Mosaic Matrix is a visualization
method for high-dimensional categorical data, using a color representation of the features. By representing
the quantitative data in units of categories, it enables the visualization of high-dimensional data with a large
number of records. As a result of investigating the readability by experiments, we have found our method
to be useful in obtaining an overview of high-dimensional data.
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Fig. 1 Generation process of Colored Mosaic Plot
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Fig. 2 Examples of the coloring technique focused on category
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Fig. 3 Examples of the coloring technique focused on the cor-

relation (pattern 1)
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Fig. 4 Examples of the coloring technique focused on the cor-

relation (pattern 2)
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Fig. 5 Screenshot of the analytical tool
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Fig. 8 Screenshot of the experiment tool
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5.4.2 Area Graph DFE
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R 1 SERUAFEOPFIEERKLS t BEDFER
Table 1 The average percentage of correct answers in each vi-

sualization method and the results of t-test

n 700 24 12 6
pne(n) | 92.86% | 80.95% | 88.10% | 80.95%
ps(n) || 95.24% | 83.33% | 54.76% | 38.10%

p fE 0.6036 0.8588 0.0177 0.0057

FHIEEROFABR IR I N o, —HT, 7V
r— b 513 TArea Graph 2881 L L Tied HRE L T
Vg W) ERS, TArea Graph H ) DA, HIZIIHT
2MEZ L DEAFHOIENTEy LI ERZGON
2. TN T3EED» S, Area Graph (FHEEL T
WRBTFIETHD, 47— DM rESICT 2ER
b5 LHEMTE S,
5.4.3 B&fFFEDLE

RIERRTIE, #EE»O 8 R 7 BRI BT FikE A
AL TR ZEHH LT, At FEORARLZGEL
7o, BHEIEESR K D, 2TofsaFics v i ofAHR
W3 ColorC< ColorX< ColorY TH o7 Ebor-o7, Z
UL ColorCl3fhD A1) Fik & R THROFEIA % <,
A D ISR DS & e dpo Tz 7o EHEIITE 5,

RIZT v — MBI 20680 QN HSEEZHEFHL 7
E 23, FHMEIE ColorC i At} FiE L DRV fE L
%otz E72 ColorX TN ColorY OEFAfHIC D TldFh
EEDR o, /I THBREBICHET S L, 54D
BRE DY ColorC IR L CHED tafih 1 Tk & [WSELL_E D A
ZRTTED, EBRICGEHILZZFHRE IR 2R L
ot FRAMTOEBEICOWTYH, MAEELEE
X ZAMDRER E oo, 7 v — Mgk T 3 Bladida
5%, ColorClZEMBROMUREICBHL THEATHZ LI E
RPRo N7y, —/i T ) 0L IBR[ELTH
Fot. F£7 ColorX U ColorY \&7 — % % IEfEIC
AHD ZEDRTE, HELPTWVWEVIERZE N,
INoDT V7 — &2 ColorC OFI ML K O EHRA
EIZBI25HMEDOE S 25, ColorC ik fhdtafti) Fik &
FkkIC, HEELE L CERARFETH S LHTE 3.
5.4.4 Scatterplot & DL

Area Graph FEERR Dt f & Mosaic Plot X ¥ Scatter-
plot I22WT, BRMHIERIC B 1T 2 P IEERICN LT
Exftote, A7) FEBIPFHIEERPRRDOL D%
FHAL 72, HEERD 1340 7 2 VBin DY A7IZE
B PFEIEERICOWT, fuff & Mosaic Plot DVHIEE
E uc(n), BffE Mosaic Plot DFFHIEEHEZ ug(n) &
B, BHETIRICE T 2 RELFERO P IEERE RO,
Ml ¢ BRAED p 2R 1ITRT, BEDRE, n =700 K&
W =24 1BV TIFHARKESHTHEEDMHRATE &
otz —HT, n=12K%0n=06ICBVTIHEAEZH
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Fig. 10 Cases visualization of the weather data with this tool
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POLHMGEE I B VLT, Bt E Mosaic Plot D23 V>
EEEERD, HRICET S IEHEDO S I DHERTE -,
¥ 7-taf ¥ Mosaic Plot 1, & COfHFEHIZE W THEW
Atttz RT3 Z LA TH - 7. ZniL, afts
Mosaic Matrix 2SEXILT —F Ol ZHE 2 2D DFik L
LCEHTHZZERZRL TS,

6. 1—AT—2A

6.1 WRF—H

R[RETHE— L= 6, fL, HE, B, KK,
IFHOBMMIC B 2587 —F 2L, AV —1L%zH
WTHEHE L7z, T—F DRITEKIE 3T R TH 5. T —
& OEHYINZ [2011/9/1-2012/8/31] @ 366 HETH %.
12DV a—F23 1 2O#EHICEIT S 1 HOKRRITHIG L
T3z, 7—FDLa—FHIF 1830 La—FTH 3.

6.2 V—ILZRWT—59 a1

5IFRRT = 2 HOI AR TH 5. K5 D
Matrix View Z i3 &, EHIEROBREICZ>TWw3 Z
EDMERTE /2, ZUE Y HilRITo A T ) fEICER L
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*I http://www.data.jma.go.jp/obd/stats/etrn/index.php
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L LASLERETH 2. I TREXITICB T 3500
EOEELWMS IO, A7 TVFEFELL TR
WEOTEFEEZHTWS, K10() KEHT2E, A
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bhd, 22T, BEAHSHETH L L a— FOARERR
ELCHHET 2, X 10(d) 3ALBRIC B I 2 BHIH & 0
BORR%EF L 72 Detail View TH %, kb, 11 A»
52 I CoOAFYRI<TIR, HEELHALTWwE
EDHh 5,

7. F¥EOH

AWgeclx, RO NMEESIC CERIGT — % O
BlelsZ L2 HWE LEERBHTFETH 5 @[ E Mosaic
Matrix % %6 L 7. fafd & Mosaic Matrix (27— % D47
fiztZHWTERT LI EIcX D, BonifimfEsRA
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ffd & Mosaic Matrix 2 W TEXRILT — ¥ DM 24T
I 12bDY — LT L, aff & Mosaic Matrix 12 & D
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2, FEM7e 2T o T 2 EVHHETH 5.

PG SRR T3 taf) & Mosaic Plot Z W CF =% 54D
ALY & R 7 ZFET B Z LT, tafdE Mosaic Plot D
WHEz2HEE L., PAT7OEEER LD, tiff E Mosaic
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it E Mosaic Matrix DAz R L 7z,
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