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Using Depth Label Sequences of Block Tree Patterns in Acquisition of
Characteristic Block Preserving Outerplaner Graph Patterns
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Machine learning and data mining from graph structured data are studied intensively. We use block preserving
outerplanar graph patterns having structured variables for expressing structural features of outerplanar graphs. We
consider depth label sequences of block tree patterns, which are tree representations of block preserving outerplanar
graph patterns. Preliminary experimental results show that using the depth label sequences is effective in reducing
the run time of our evolutionary learning method, which acquires characteristic block preserving outerplanar graph

patterns from positive and negative outerplanar graph data.

ELC®HIC
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7 OMEEER o THE Y, (BT — X050 T 7HENR#E
AT 2H9EHR 5N T W5 [Horvath 10].

BAEW S a5 3 v (Genetic Programming,
GP)[Koza 92, Banzhaf 98] & (&, #EK T L T Y X A
DEARF L% REHED & 5 2GR BIZ A 2 & 5 ITHR
U7z b FETH 5. RN T 7 D75 7 K& R
ERBT D70y 7 IRERNERIIN S S 7 8% — 2 (Block
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V) PHREINTWD [Sasaki 08, Yamasaki 09]. 71 v 7
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& BRGNS0 D RHIE T — X SR e AR X — v
EEETEMEN TS T I V7T & B FiE [Nagamine 07,
Nakai 13, Miyahara 14], IEFl& BFHFIA 57205 75 7 ik
T =R INSRHRIN R 7T TR R =V ST B EEN T e ST
IV L BT [Nagai 12], KUV 7HEET — 212649 %
AL T [Katagiri 00, Shirakawa 07] 238 % .
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NUNET T T UL, TEHREAD T RSN T 7%
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GO7uy WS, HREINT T TONW DD T Yy
VNN SRBER (T v UEK) CEESHA, 1 THM
M5 7B AR (RIAR) 2 HAMIILTHRONE T T T8
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OFIZEX 11ZRT. AMFENSZ T 7 G & BPO 75 7/8%—
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P E 5~V (7 v 7 50L) L LTEDH L WIEM (7
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[Ouchiyama 15, KAl 16, Tokuhara 16a).
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1: BPO 7' 5 TNZ— p, MEEN ST 7 91,92,93,G, 7
0y 7 RNZ = t(p).
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mEOEE —HT5L5%, 70y I7HAOFDIEF 252 5.

SLABIRMR LG R 5NN E T oy o R Z -V R IBFT
Oy I2RNRG—V e L3 JEFT By ZARNRR =2 T D4R
ETRY IARNRE =Vt EHBER > D OERI NS,
T o708y 27 R)VOERIGEESE >, TR THEES
ns.

BAETay 7 RRZ—v iz, t EOWHER >, 25 %
L2 THRONBIER 7Y 72 RRX—V%, t DIBFARER
AR S ETa Y 2 RRZ =tz L, WEBEROS X
FHIZE D t OIEFARBUIEBIFIET 5. A& 71y 7AKR
R—=V WL, t DIEFARERIDTNTOEAS% Rep(t) &
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Sbtock- (3) THM v EZDEN TV v VBB THHELTVWB L
& eLabel(v) = Spriage. (4) TNLUND & E eLabel (v) IFTHA
v EZDOPOMDAT Ve 5. JHR v I, v AL
BB L TWENE D % term(v) € {0,1} TET. v 2K
WAL ER L TWD L E, term(v) =123 5. T OTHM v;
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(N x {0,1} X (AU B) X ({8root, Obtocks Obriage } U A)) % TEH
v; DRI TN E KA.

HWEH k O 7ay s KAZX—2 T TN L
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(N x {0,1} x (A U B) x ({ro0t, Obtock, Obridge + U A))F
eRIND. ZIT (v1,...,0,) (& T ODIEHKZITEDITIEIZ
WR7zEDTHD. T DFEX T ~)VH%E DLS(T) THKT.

BPO Z7/'5 7 X% —=> p DT 0y ZARNRX—2 t(p) \ZH L,
Wr 2BBEUEZRMETOYy 2RSSR =V % t(p,r) ERT.
t(p, ) WHBBEBRB G X S NRIZ, WS INVF2FET
% Ffi caLcDLS % [Tokuhara 16b] TR U7z, X 2 (ZJEHF 7
Ty 7 ARNR =V DS Z XV DR %R

PITRE T~V EDQ 2IEF >0 C© (N x {0,1} x (AU
B) x ({3root, Obiocks Sbridge } UA))? 2EFHT S. AUB ED
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(1) dy > da,
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(3) di =d2 and t1 =tz and vl1 >4 vi2,
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g 7ay 7 ARRE—v T

DLS(Ty) = ((0,0,C,#R),(1,1,C,D),(2,0,H,S),(1,0,((1-2,5)(2-3,3)
(3-1,8)),#B),(2,0,C,#B),(3,0,C1,8),(3,0,H,8),(2,0,C,#B),(3,0,0,#V))

7\ Y 7 RANZ—2 T,
DLS(T2) = ((0,0,C,#R),(1,1,C,D),(2,0,H,S),(1,0,((1-2,5)(2-3,8)
(3-1,8)),#B),(2,0,C,#B),(3,0,0,#V),(2,0,C,#B),(3,0,CL,S),(3,0,H,S))

B 782w 7 RNZ—2 Ty
DLS(T3) = ((0,0,C,#R),(1,0,((1-2,8)(2-3,8)(3-1,8)),#B),(2,0,C,#B),
(3,0,0,#V),(2,0,C,#B),(3,0,Cl1,8),(3,0,H,8),(1,1,C,D),(2,0,H,3))

2: BPOZ I 71R8% =2 pEDTHY IARNRZ—"V t(p),
Bct{ft(p, T) MoEFONBIER Ty 7 RKSKX— Ty, 1, T5.
LELDES T RIVFITIE #R, #B, #V 13 6root, Oblock, Obridge
Erhrhkd. ((1-2,9)(2-3,8)(3-1,9)) k7w v o I~
Thbd, ZZTC>uCl>y H>,,0,D>, 8 &35,

DLS(t(p1,u1)) =
(1,0,C,8),(2,0,H,S),(2,0,0,D),(1,0,0,S),(2,0,H,3)))

((0,1,C,#R),(1,0,C,D),(2,0,H,#V),(2,0,H,3),

3 THVIARNRR—=V t(p) LEDEZX T NG
DLS(t(p1,u1)). BAHODIR uy 13 (k1) 2729, LFD
WE T RWFITIE #R, #V 1J Sroots Obridge & TNFNKT.
C>uCl>y H>y N>, 0, D>, S &95%.



