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In this research, we aim to develop data mining system for graph structured data
drawing in the plane such as Map and ruled paper. We introduced TTSP graphs
patterns, BPO-graphs patterns and ordered graphs patterns for representing common
structural features of such graph structured data. We considered polynomial time
learning algorithms for finding a characteristic graph patterns. As applications of this
results, some graph mining methods have proposed for such planar graphs.

AR TE B
(AL 0 M)
[EREE T PR s
2010 4F i 1, 000, 000 300, 000 1, 300, 000
2011 4% 900, 000 270, 000 1, 170, 000
2012 4E i 800, 000 240, 000 1, 040, 000
AR
Gy
o 2, 700, 000 810, 000 3,510, 000
WFFE 4555« A fE
Bt o538 - fE - WY FREE ®y
X —U— R AT~ =T
1. WFEBAE S WDy 5 T30 HH 5.

VT T = ENoDT =S~ =TI

B L CIZEWNA TREAICITHFER 2 ST
5. T — 2 BRI T 2 A 2 RO BIfR
T A R—=ARLT XA NT =X ENLD
1 AR I DV THITE RIS 2 ST
B, 20— oNTIET Ty =7 Eo
NERBT VR EEENICERLEN

FTHEDI L Ea—F0F%y MU — 27 il
DFFEIZL ST, 77 FIZiF%< ORI
EOMX T —4, CAD, LSI 7n7 7o 4%
O B AT RE R, M S A FFOT — 2N
ML WD, AR EREO X 5 7%
T 4 AT LA T2 O B HE A RE



G R OT — X B HT — X LIRS
LD IO FHET—Z Ik L CHEB T
SEEA A IS A Ui OB HE S, e
1 72 BTG D AR 72 & 2 F R U 7= 5 okt
FEEZRAWTZMIEN IR TND.

2. WFFEDOHW

AT TII X CEAR L E & o Fm b
\CHEWEFTRE 7R, #EAFFOT — % (FET —
) BXGE LT~ A = T FEOREE, &
NE DD OHEFGE I SO\ T ORI %
B LT 5.

SWm 7 7 7 R m EoTE A & TE AR
ERFET DL ERLESUNGIRD T T 7
Thd. KETITERZ 7 72 HWT, #&
T 4 AT LA _RICHEE R RE R 1S & FE o
VET — X 2R, FET —HZIZxtd D%
MFEEFEEAWZBE Y- ORAE
FOFFEB T LI AL EHNET—Z
~A =T FEOREEANETS.

3. WD FiE

VT — X 2RI TXDEHT T 734
—VDIRE, RORO LW AF—RET
NTY AN NE—=FET LT LD
REZITY. TOREREITIFR/ S T 734
— DO RTREME DB 21T ) . £ 1R
BLETAITY ZAAANCTERT— 205
DY 7 v 75 LAOB%, KOTF—Z~
A=V TV AT AA~DISEHOWIEEIT S .

2T ZIZIX TISP 775 7 9o 7
T 7 ERE A IR RREN S DN, H—OH S
77 TCETOVET —# &#RETHDOTIE
7oL, MXT —%, HBCEREVEHT —X
DEAZTLICHE LR 7 7 2RETD.
BELF-EHY T 7105t U ORISR %
Bl-Y - Ym s o 72— B REL, O
PR E TREME 2 B 52T 5.

4. MRk E

(1) =7 BITAFET DT — & DR
FEB LW, H@T 537 — 03 FICBT
HHFGEE LC, TTSP 7T 7 ICEH O &% E
ALz TISP 7 7R F—v D~ A =T F
EIZONWTELE LT /2. TISP 7' F 7 IXEK
Iy NI = RAFVa—1 TR DT
HT — % ERBAGER T T 7HETHD. K
WFFECix, TTSP 7' 7 7= AT 5T —H|Z
TS TISP /9 7\ F — L T 5~
A= TN ALAERELE. £8RE
L7 T A narye a—4 B2
L, TOFHMBERZIT>7=. 5 TTSP 7
TINRE = DA = T REICE LT,

TISP 7' 7 & TISP /T 784 — DA T
NTY XAOWE EFE, L OFHMEFER %
1Tolz. 2O EEZHW BN v )
FIUTIWED TISP T 7R =0 nbD
R I DWW THEEITo T2,

(2) WEDOHMIET, HFHbEWwE I
DINE— e RBLA[BE/2 BP0 7T TN K —
(7 vy 7 RGFADNEER 7T 7 88— )
EWH T T T RE— b FUCHT D IRA
TNAIAY ZLEREL TS, D EEmD
Z IS TEEI T T 7 L L TCERAMETH
D, BPO /' 7 RZ— WD Z LT, 4+
W) 7T 7T D N H — D3R L A]
RETHD. AWFETIL, BPO /T 7% —
XTI AT LY R LD FEE LG5
BAhkiToT-. £7-BP0 VT 7% — > DinH
WZDOWTELEEITHoT.

(3) 7T 72— OfZRIZBA LT, #iin]
K5 TRE— NI L WS T 7 R%
— Y ORBEEIT-T-. M7 7 7131 THR
DT T I7MHMBIUOHEED LWV 2D
DOHE Z IRV IEST Z L TTE 57
FT7ThHDH. WA T T 7I3FDFE FE TIHFE
[T — 2 ORIBUZDIRVN, fAf7 7 7
OME 2RSS 2L THRET — & & F£H
THT T TINRE = ~DIEHNFRETH S
EEZBND. AWFFETIIM KT T 7 3%
—UNZH LT, AT AT XA s
—VRET N TY XLAOREEZITV, BT
BHEREMEIC O W T OEREIT 72, KD
FEEIZ DWW T ILP201L I2B W THRRELIT-T-.

(4) U =7 BIZHFET D IR CE MR SCESE
DOYVGHT — % OFRBFEL LU, HiET 53
= DI FIZEAT 5 5058 & L CFm X
NP =2 DA = TREICONWTEERE
1To7-. VR AE — AT 72 8 OFH T
— A ERBATIHOICH LT — 4 HEETH
L. AW T, FERNY — 2 T —
ZOMAEMEEZMBSBET VT XA LDK
Blarvba—x ETOFEREEIT, TOHE
R Z1T - 7.

S LICARWGEDYEE S LT, 7T 78
B—e b WHIFH LW T 78— DR
HiTotz. BT 7137 — % ONLEIFRSe
Pel e BB AlRE /T — X ETH Y, %
TEAMOERMERIZIEF A2 527250 Th
5. 877 7% 052 8T, HXSOELR
NEOXRIANL VBRI RDZENEZD
nNa. 8Fprs 72— 3 F7 S5 7zt
B A EERIARBER T T T RE—2T
HY, FHEKASZ— OPBRIChHT- 5. BT
TIINRE—=RANWAZ &T, FHK A
— VT RBTE R o iGN KB A BE
2720, -l RAZICHTRE Th S &



EZ2oND. RWETIE, WEFT T 734 —
VO EEATRENE L, A AWTET —#
~A =V T REICOWNWTEREITo T2, R
FEAREMEOER, BT -~ =7
~OIGHICBE L TIEFR 7 Z 7% — 2 LA
7o 7 0REMEEZMRSBET LTI X
LADEETHTz. BET NI XNITT T
TNRBE—U NI T TOR/RMAERBL TV
MEIMERHET HIEFICEERT LAY
AL THD. KFEOEEIZ OV TEHES
ILP2012 IZB W TREEZIToT-.

5. F/REinLE
(BFFEAREEE . BFSE 0 $03 M ONHLEERFSE 12
=)

CdERERm 30 (R4 1)
WEPEE, gAY, WHRREZ, BIREGE,
Enumerating Maximally Frequent TTSP graph
patterns,
Proceedings of the Seventh Workshop on
Learning with Logics and Logics for Learning

(LLLL 2011), ##Hif, pp.43-50, 2011

EATAOK, IEARERR, ARt WHEZ, EIR
i,

Polynomial Time Inductive Inference of
Cograph Pattern Languages from Positive Data,
Proceedings of the 21st International
Conference on Inductive Logic Programming
(ILP2011), ##if, pp389-404, 2012

HEPRE, AR, WHEZ, &I,
Polynomial Time Pattern Matching Algorithm
for Ordered Graph Patterns,

Proceedings of the 22nd International
Conference on Inductive Logic Programming
(ILP2012), ##f, pp.86-101, 2013

ARIFHR, BRI, A, WHEZ,
Acquisition of Characteristic TTSP Graph
Patterns by Genetic Programming,

Proceedings of 2012 IIAI International
Conference on Advanced Applied Informatics
(ITAT AAT 2012), #E#HifF, pp.340-344, 2012

(FaE) G5
WHPEE, gAY, WHREZ, BIREGE,
Enumerating Maximally Frequent TTSP graph
patterns,
Seventh Workshop on Learning with Logics and
Logics for Learning (LLLL2011), 2011/3/30,

HA - KB

ERACK, ERFES, AT, WHEZ, HR

Pri,

Polynomial Time Inductive Inference of
Cograph Pattern Languages from Positive Data,
The 21st International Conference on Inductive
Logic Programming (ILP 2011), 2011/8/3, A %

VA DA =

A EpREld, SaAtET, WHEEZ, RIIHT,
Polynomial Time Pattern Matching Algorithm
for Ordered Graph Patterns,

22nd International Conference on Inductive
Logic Programming (ILP2012), 2012/9/17, 7 &
TFT - KTmT=r

KR, BIREE, s, NERZ,
Acquisition of Characteristic TTSP Graph
Patterns by Genetic Programming,

ITAI International Conference on Advanced
Applied Informatics (ITAT AAT 2012), 2012/9/20,

HA - i) I

KEEH, g, ERETH, NHEZ,
W\ T 0 75 3 2Nk AREA 2 TTSP 75
TG — VR TIEOHR R
ANTHREFESEE RS 2013, 2013/6/5, BA - &

H

(XF=) G )

(PEZEI PEHE)
Ok Gt 1)

Py
T
MR
FESE -
iR
HEEHEH B
E N7 DRI -

ORI Gt )

Py
T
MR -
FHYE -
Hg
BASFEA A
ENA DR -

(Z DAh)
R DR — D



6. WFITALAE

(D) WFgefFs

ARt/ (SUZUKI YUSUKE)
JRESTNLRE: « TG WA R R - Bh#
MoeEFKE: 10398464

(2) FFE55 184
C )

WotER =
(3) HHERF IR




