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A Study on Visual Data Mining using Super High Definition Three-Dimensional Environment

Abstract

Now, almost all information is recorded as digital data. The quantity of accessible data
continues increasing online, and the importance of the data mining also increases. In the field of the
data mining, effectiveness of automatic processing such as the machine learning is widely
accepted, but the purpose of data mining is not extracting information by routine processing but
discovering unknown information from existing data. So it is theoretically difficult to design the
appropriate automatic processing beforehand. For this reason, data mining process must be trial
and error, and watching nearly raw data to understand it is very important especially in the initial
stage.

As above, visualization occupies the important position in conventional data mining, and it is
called visual data mining when the process pays more attention to visualization.
And the rapid progress on visualization devices, like super high definition stereo display that can

display much more data, can bring change to the existing visual data mining processes..

In this study, I paid attention to the communication channel from computer to human,
especially in human cognitive limitation.

From the experiments performed in the 4K stereo environment, we got the results that suggest
importance of consideration to the human recognition characteristic / recognition limit when in
designing visual data mining process.

Because data mining processes do not guarantee expecting result, it is important that users can
start visual data mining without paying high cost for preprocessing. From that point of view, we
build general-purpose stereo visual data mining environment and tried visual data mining on

seismic data with it.
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SIEMRG 2 D,
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b EIIFEIRIC K L THEE SN DIETH D | ARORIZIENE WA D, —F5 T, b HIFA
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o OHEEENZ ORFRIZET 5 Z L bnd,
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0D BIREZFFIZ 2N T — 2 THF A NEDOIEIET — 2 ~OXNEPR NI L 72D,

FIARMEIZ RN TE, @i SR REREE I 36 1T D 15 2oRIC B % AR 7 2Bk &
T SRS —EDRDPRBO b D Z & HEEMOMBIRA &0 & AR OFREIRI 2
R IIVF Y ZIZIRDAREMENSH D L 2R SRR T, AMRICB T 5 X O i
GESAHBRE NS & L Ha i, 7 —2oafkicksnwT, RS OTF —2 %27
T = AT DEOPERITLE TR TN MBI 72 5 Z E N TRREND,

2008 4= 2 A2 KB H] (NSF: National Science Foundation) (2 & 0 R85 S 7= (14
grand engineering challenges for the 21st century] @2, TREO 2HHENEEIL TV
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e Enhance virtual reality

e Engineer the tools for scientific discovery
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ABORICOI2BBEPIFFENONHETHLEEZLND,

41



Bt

AWFIEIZ Gz - Tid, BERBRZO/NARTPER, FOXREHENIEET O i &
BEY, Z<OTHRE, UEZHEEZE L, 20520 THE ﬁb BrLEH L LT
£7,

Flo. FEBROWEHRE LR GIEZIT TN ixilh, RSBILHL BT ET,

EIRT — 21X, [RIT - SGRRVFEENH I L CF — & 2 L 7K 5T — LAV B =R
&5,

Z OB, MSIATBOENDG KB ZH AR, K]&UT, db#hERT, SLRTRE:, WAt
K, WRRKZE, 4AHERT, FREKE, ®HKE, JUNKE, BREKRE,

IMSIATEOE NFEERITRAMZERT, B LHERRE, FARE, WAL, R, a1 RER
HEERFFEET, BRI, M OYSIATERE NIRRT — 2 2 H L T ET,

S5 3R

[1] Anne Treisman, Perceptual Grouping and Attention in Visual Search for Features and
for Objects, Journal of Experimantal Psychology:Human Perception and performance,
Vol. 8, No. 2, pp 194-214, 1982

[2] Edward J.Wegman, Jurgen Symanzik, Immersive Projection Technology for Visual Data Mining,
Journal of Computational and Graphical Statistics, Vol. 11, No. 1, pp 1-26, 2002

(8] /AT, KEE L, WAHZEE, GHRER], A Y27 VT =2~ A =0 755 a
WEHIR T —Z O, GRS TR SRS Vol. 13, 2008

[4] KEMT, T—X T 53— A)N—ZK5DHT—%~A =27, IEICE technical report. Data
engineering ,100(31) , pp.169-173, 2000

[56] Daniel A. Keim, Information Visualization and Visual Data Mining, IEEE transactions on
visualization and computer graphics, Vol. 7, No.1, pp 100-107, 2002

[6] Yoshisuke Tateyama, Tetsuro Ogi: OpenCABIN Library for Developing Applications on Large
Display Systems, ASIAGRAPH 2009 in Tokyo Proceedings, Vol.3, No.l, pp 47-48, Tokyo,
2009.10.22-25

(7] /PE— Rk, feilt O HUBRBLHIFERE F 12>V T, BARKEREE, Vol. 19, pp 397-402, 2001

(8] FHLfETR, 8. MR o> BUSLHI R $ o3 A1 (2 B 9 2 R RE (D), AL i R 7 B ) B )T 2
%, Vol. 17, pp 85-112, 1967

42



T A T—2 X—XBEEFR

ABFFEClx, 7Y —o RDMBS Tdb % MySQL #FIH L7z, 7 — & 8% 1 MySQL TO

RUINZIE D,

Al. 7—4%~—2 VDM

EVaT N T, = VO T =2 e kFi T 0T — A R—ATHY | BETHEL

BRI BT 5,

A.1.1. 7—7 /v ABS_VALUE
BV 2T T =S, = TRHBOMRT =2 T —T b,

TA4—NVEF& | T—FFB | aXvh

id bigint(20) | 7—# D ID ZRFFEE2 HHDO B 7 L, EH O FHkiME%
HAL, 42T v 7 Z3FA L TR,
KRBV AET LHEITIT,. ZOEEF -7 —4% D
T NERET D,

val0 float BiET — % 2R F5T 5,

vall float BT — % 2R F5T 5,

val2 float BT — % 2R F5T 5,

val3 float BiET — % 2R F5T 5,

vald float BT — % 2R F5T 5,

valb float BT — % 2R F5T 5,

val6 float BiET — % 2R F5T 5,

val7 float BT — % 2R F5T 5,

A2, 7 —H X— R seismic
WET —2HOT—2_X—=AThbh, BlRfFHE 7 —FT L7« JeX—0 b HE%

Fid %, % 7 —FX—Z geismic Tld, MHE DEATHEER 2T L72(4.1.1.2H),

A.2.1. 7—7 /L MHypoCenters

BIRIER T 5~ A%, 200341 A 1 A5 2007 4 12 H 31 A4 LI HE 2%

FIETWo,

TA4—NFE | TR | axvh

he_id bigint(20) | 77 A ~ U ¥ —
name char(24) W DL F

LAT float IR O[]
LNG float PR DR R [




DEPTH float EIROGE S [km]

MAG float ~J=Fa2—R

TS timestamp | FAFFZ]

X float B AR JAE AR S C O PR AE [km]
float B AR JAE AR S C O PR AE [km]

Z float TELA T JFEAZE R C D JEAZAiE [k m]

A.2.2. 7—7 /v B_VALUES_LOC2

T—T L7 e X —HIO b EERFFT 57—,

TA—VFE | TR a b

ix int(11) X Fa~DA T v I A, FVaTF7—52RHZET, T
—ZDRGIEITHMET 2, LT, iyizit bR,

iy int(11) 74— Kix &,

iz int(11) 74— Rix B,

it int(11) 74—V Kix 2,

X float [ELAZ AR R T O X[km]

Y float B AR JERE % T Ykm]

V/ float BASJEAE R T D Zlkm]

t bigint(20) | > 7"V v 7Kl [unixtime]

ns int(11) b EDFHHEAZFIA L 72 RIR DXL,

value float b 1,

radius float 2w OV 7Y v 7 kml]

ms float Yo TN TR ORN~ T =F 2 —F,

periodBefore | bigint(20) | ¥> 7 U U T REL B E G A~OY T v bS]

periodAfter | bigint(20) | Y27 U U TR B RFFH W A~OY TV v TP (s]
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- MWERT =S ET =~ A =TT — T VIZERIET D DML Of

-- delete data

delete from ABS_VALUE;

-- insert b-values

-- 1120468533 is avg(b.t) ; b.t is in Unix-time
-- 10.0 is grid cell-size
insert into ABS_VALUE(d,val0,vall,val2,val3,val4,val5,val6,val7)

--select 0, b.X, b.Y, b.Z, b.t - 1120468533, b.ns, b.value

-- add noise to avoid moare : original mesh size is 10.0[km]
select

0,

b.X +10.0*rand( - 5.0,

b.Y + 10.0*rand( - 5.0,

b.Z + 10.0*rand( - 5.0,

b.t - 1120468533, b.ns, b.value

,1,0 -- for the filtering sake

FROM
B_VALUES_LOC2 asb
WHERE
b.Ms=1.5

AND

--b.ns >=5
bns>5

AND

--b.radius = 20.0
b.radius = 40.0
--b.radius = 80.0

’
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-- overlay HypoCenters

-- setting val4 to 0 to descreminate Hypocenters from b-values
insert into ABS_VALUE(d,val0,vall,val2,val3,val4,val5,val6,val7)

select

m.hc_id,

m.X,

m.Y,

m.Z,

unix_timestamp(m.TS) - 1120468533,
0,

m.MAG + 10

,0,1 -- for the filtering sake

FROM
seismic.MHypoCenters as m

’
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{1#% B. OpenCABIN Library

AWFgeCcoOT 7Y r—3 3 BA%IZIE,. OpenCABIN Library(LL F OCL) % FIfH L 7=,
OCL %, linux BE CORART 7Y r—y a VRO OOEMRLE R DY 7 v =T 7
Fy M7 —LTHO ., LLFOR - BEREZ RO,

TAH - L H T D AR DRl
ﬁﬁiﬁf%)_iéLﬁ®%m

i AR S AR BB B O TR FE R O ik

~y K N7 v X 7%s

VaA AT 4 v 7 ary ha—7 LD ARG

% B-1% OpenCABIN Library OBIfEERE & 72 5 HIW 8155 % 50 7= AR TH %, OCL
TiE, TV = a 3T I 4 v OREER & D,

TV = a VERAREFIX, v AX - LUETENENTEITSND 2Ny 7 B

OWER % FLik 9% Z & T, shared object £ LTF' T 74 L 2ERT D, ZORKIC, AR
AAEVZRMT 2L T, vAZ « LU TRIOBELZEHZE®RT 22 L2 58T 7
Vor—varOREFEPITZ D,
FEATRFIZIE, &~ v 1T shared object # 2 — L7 B C, v~ A&~ v ETCHEITINDH~
AETaRAOT R T NI, TITTA VORTEERTHZETT Y r—va URE
TS5,

. OCL i%. Source Forge |Z CTA &N T2,

4 TIIA )
LT B AR AEY | ~ A X HBE%
. I
K OpenCABIN Library SW LAv )
/ H/W I//(’V\
R7vv=s% —|RLVUHET
~ AH
K L-7vy=7% —| L Luy¥7 | ay ho—3 | j

B-1 Open CABIN Library #f&[X
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{185 C. HhET—2 D E[RILH
ASLHNCERER Lo T, HUET — % ORHEHI 2 LL FIZRT, T CTORFUesIE,
Fl—DF—2%ZFHLTWS,

~ v B TEM

X | 0.001X

Y | 0.001Y

Z | 0.05ns

C | B: #ipAl0.1,1,1]
T NENERNT — X
e AN

T NENRRKRENT —
HNZONT HEADEND
Hx%5,

S A=/ 8
0.001X

0.001Y

0.05ns

B: #ipA[0.1,1,1]

QN[

SAEA i

X | 0.001X

Y | 0.001Y

Z | 0.001Z

C | MAG : #ilf[0,7]
BRRT —F &R,
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~ v B IS

X | 0.001X

Y | 0.001Y

Z | 0.001Z

C | MAG : #pH[0,7]
BT 7 ¢ L& LI,
fopr S i E 2 A L
7=

A i

X | 0.001X

Y | 0.001Y

Z | 0.001Z

C | MAG : #ilf[0,7]
PREHIER 2SR A LT,

A

X | 0.001X

Y | 0.001Y

Z | 0.001Z

C | MAG : #il[0,7]
EIRIHIER SR A LT,
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SAA i
X | 0.001X
Y | 0.001Y

Z | 0.001Z

C | MAG : #ilf[0,7]
FRHIRDFEAE LT,

SR i
X | 0.001X
Y | 0.001Y
Z | MAG

C | MAG : #iA[0,7]

v =Fa—Re|mash
M~y B 7458,
INE VN E BT S ()
DT < T LB ST
WRWZ ENb s,

SEADTL i

X ] 0.001X

Y | 0.001Y

Z | le-8t

C | MAG : #iA[0,7]

& ZIc~v vy 7 Lz,



51

SEADTL i

X ] 0.001X

Y | 0.001Y

Z | le-8t

C | MAG : #iA[0,7]

HEAE Zlicvy 7L, <
J=Fa2a—RNTT 4%
L7,

SEADTL i

X 1 0.001X

Y | 0.001Y

Z | le-8t

C | MAG : #iA[0,7]

Nz Zic~vy 7L, =
J=Fa—RNTT4VH
L7,

~ v B 5

X ] 0.001X

Y | 0.001Y

Z | le-8t

C | MAG : #iA[0,7]

Nz Zicvy 7L, =
J=Fa—RNTT4VH
L7,
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~ v B

X ] 0.001X

Y | 0.001Y

Z | le-8t

C |b: #pdlo.1, 1.1]

A s Z o~y e s
L. b ELER (A1) %
HEFRRLE,

SOADT L s

X ] 0.001X

Y | 0.001Y

Z | le-8t

C |b: #pdlo.1, 1.1]

Bz Z I~y e s
L. b EEER (A) %
HERR LT,
KT 4 v Z 2T T
i,

~ v B 5

X 1 0.001X

Y | 0.001Y

Z | le-8t

C |b: #pdlo.1, 1.1]

Bz Z I~y e s
L. b EEER (A) %
HERR L,
R C7 4 VX &0tz
i,
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~ v B IEE

0.001X

0.001Y

0.0017Z

b : #ipH[0.1, 1.1]
b & ER (H) ZHEE
For Uiz, RFRXE %
Foar L0,

QN

S A 10

0.001X

0.001Y

0.0017Z

b : #upH[0.1, 1.1]
b EEER (H) ZHEE
ForlLi-, BT b
A L 7=,

QN

S A/ 10

0.001X

0.001Y

0.0017Z

b : #upH[0.1, 1.1]
b EEER (H) ZHEE
FrlLiz, KEIT7Z v
A L 7=,

QN
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S AL 10

0.001X

0.001Y

0.0017Z

b : #upH[0.1, 1.1]
b EEER (H) ZHEE
ForLi-, B CT7 4L
A L 7=,

QN

S A/ 10

0.001X

0.001Y

0.0017Z

b : #upH[0.1, 1.1]
b EEER (H) ZHEE
FRLE, BT oL
A L 7=,

QN[

S AL 10

0.001X

0.001Y

0.0017Z

b : #upH[0.1, 1.1]
b EEER (H) ZHEE
ForlLiz, BFEICT7 4V
2 LT, fegt-Eihih
BRA,

QN[
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S AL 10
0.001X

0.001Y

0.0017Z

b : #upH[0.1, 1.1]
b EEER (H) ZHEE
ForLi-, B CT7 4L
Z LT, B R s
£,

QN

~ v B IEE
0.001X

0.001Y

0.001Z

b : #ipH[0.1, 1.1]
b & ER (H) Z#HE
For Uiz, ERFREXE %
FoR,

QN[

~ v B IS
0.001X

0.001Y

0.0017Z

b : #pH[0.1, 1.1]
b fEEER (H) ZHE
ForLiz, I T7 4V
2 LB, ZOREDT
— & R HENX, 6
L7 ASBEONE N R %
Do

QN
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S AL 10
0.001X

0.001Y

0.0017Z

b : #upH[0.1, 1.1]
b EEER (H) ZHEE
ForLi-, B CT7 4L
A L 7=,

QN

~ v B IEE
0.001X

0.001Y

0.001Z

b : #ipH[0.1, 1.1]
b & ER (H) Z#HE
FERLE, FETT7Z 2L
& LT, ReOtr s
. PEMENREA LT
W5,

QN[

S A 10
0.001X

0.001Y

0.0017Z

b : #upH[0.1, 1.1]
b EEER (H) ZHEE
FrlLiz, KEIT7Z v
Z LT, Bt iR 2
FAELTWD,

QN[
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S AL 10

0.001X

0.001Y

0.0017Z

b : #upH[0.1, 1.1]
b EEER (H) ZHEE
ForLi-, B CT7 4L
Z LT, B R 3
AL TWA,

QN




