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Abstract: Decision tree is a data structure that can be applied to classification and regression problems. It is also highlighted as a
component of decision forest. On the construction of decision tree for real vectors, we at least have to determine the 1) projection
axis and 2) data segmentation rule on the projection axis. Additionally, 3) dimensionality reduction can be applied with the data
segmentation. In this report, we examine the performance of multiple decision trees with different combinations of above factors
1-3. That is, 1) projection axis is determined by principal component analysis or discriminant analysis, 2) data segmentation is
based on equiprobability or entropy gain maximization, 3) on the data segmentation, segmented data are projected on the
complementary space of the projection axis or not. Comparative experiments are performed on several datasets for eight decision
trees with different combinations of conditions mentioned above. Also, we performed experiments on similar image retrieval by
exchanging the vocabulary tree with a projection based decision tree and compared their accuracy and computational complexity.
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Breast Cancer 7 — & ~X— 2 % %}5¢ & L C Shuttle & [AlEkIZ
LREREVER L2 E D7 T ARBIRE W 2 EH L
TRERER 4 17T KOE S OFIBRIZHIRO 7254
TEROLELS RofmE3 & L.

FERD G, Breast Cancer x5 & L7234 Tld, Shuttle
gl Lo & FERIZE S OFIBROF T CRERIZRE 72
ZIIH R o 7o O R BBV TR /8T & B
ST E AN 2 THRE FHAIRICREREITR bR )
o7 oL, b REFBIECME A A o i B A HT
EHWEGE Th o1, ERRS T & W OREIH N
LHZYAIERT S L, HEMoMEMIcT —2 2 YT 5

B OGN HE TIZDEHRNRN Z LR TR S.
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Z AL Shuttle & [FEROMR &5 %2 5. Breast Cancer I3
Shuttle & lb_TF =2 B D220, hokoacnrm<, 7
TAB2LEEDH ThH DR E, T—XOREAKRE A7
S TWSH72HIZ Shuttle 1% EHERICHE RN H R0 - 72
EEZBND. FRCRTEEDNE L, T —XENP D72
X, T2 O5EEFHEBMA~OREERVIRL, REHE
THRBFETIE, LRICADE ENKL Y, +5457%
BHEHTT BRI TE TRV EEREZ OND.

%I mnist 7 —F _X— R & xR E LG EDS0IRE
AOBRBREDOER 29 5. BIRE L Z e, & F
EOMAE O Z A & L7z Box Plot IZF & O fERE X
5 1R T. ROE S OHIBRITHIRO 2 W4 Tl bK< 72
SlEmSsELE.
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nzn (1) ERSAFr>ERELE, MEM~OHEEZIT S 5E,

&, B) EESHHPoOT hrE— - FA iR RAESE,
{b53El, MZERA~OHE EITDIRVEE,

bEE— - S KA E,
RROES 2 HIRT 256

DOWEIZERR I BNT, T —F OS5 ENEI E Ry
Flxrbobt— - AU ERRMET L0 E RO L85G
& TRRBIEE VWU 223 B CHGL 7S . mnist 7 — 2 X— 2D
WItERIL 784 TH Y, breast cancer & [FIERICKITTE & L~
THERR SN DR DE E R 443 LITF R0, RRROBA
DR THEIZ., ZDZ L5 breast cancer & %5 & L7=E
W BT R0 7 - 7o\ breast cancer £ DT — ¥
DHAART T ABIMKGET D bDEEZBND.

EBRFER L LT, 3 EEOT — X OO R DT — 4
N—=2mi R L LIEGEIT, ZRRERDZFIEOMAE
OEEZEA L2 HE OIS E E LDz, BEMNLIL,
DT —F _X—2 %R E LIEGETH L 7 mn
RNz, T—FONEHICHWE FEE L TSRS E
v hrb— A a2 RRETD0H O 2 FlExENn
TR L7z 5A CRERBIEIC R E RETIR ONT, W
BOMZEM~DOHEOF T LB E LD TH A
e L TOMAIZREREN S DERIT R o1, 2%
I L T, S MO IR BN E ARG 4T F T2 I3 R AT & H
WDEETIE, HONTHBISHT 28 OREICH N2 56
IZERFRIHNR L 70 o TR Y, RERDOELEICB VT,
T2 B OTHEOWRE LY bR EE 2 RET 2 FiEOR
WNBEETH D LRI O IT R THRN.

Fz, ARG TIIELEGRRE~NREREEHT 555
IZOWTHMEFZAT 9. Vocabulary Tree % %501 EARIC &
TR T2 OB ORI & DUV T O FERRRE R % L
TRT.

Recognition Benchmark-Image[2] DIt » & xfg & LTz
A OBUBEBRBEO R A TIZHOWTHHNZ., RaTe L
TIX N-S score Z 2%, N-S score & &, Recognition
Benchmark-Image D&t v hCTlX, R—O8{EER]~ D
R DI LT 4 OBE A 2,550 #1 (Bt 10,200 £2) &
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(2) TG I OERERLE, MEM~OHE ZITDR VY
WZEM~DOHE 21T 5 BE,
(5) HBUGHT AOEHERSE], HHEM DKL EAT O 5,
ZERI~OEE2ATDRVEE, (1) ¥HGHhoz Yy bue— - 7oA ViR R(EE]

(@) EpD I OT brE— - T A UK
(6) HIBGIHT I>ERER3E], A
MR~ ZAT O B4, (8) HHISHA>=

MZEM~DHEEITDIRNEE Lo TS, FTe, (o) ITARDRRDOE S ZHIRLRVEGE () 1FAD

FNTWDNR, ZO4KOEBON1HKE2s =) &L LTHE
IBR IR R & 1T > T-HEIZ, Z DR CHLO Mg A RIE 544
oz LEEELTWS. Lo TN-SScore Dig/ME 0, fix K
T4 LTS,

EEBOFGME LT, BT 2AD5EEIL 10, mE% 6
WCRRE L7, ZHUTAEYER) 72 Vocabulary Tree DR DS &
MBS H0ThD. £, RPTREE AV - SR
BTIIARDIR ) — FIHETIZZ AT~ v W5
DPGE & 3FNOVPE T+ 2B FIFRF CE RN &2
EXbhD. £IT, 77 ABBFRITHOBRLRDETY
TAZY T EATV, RKOEROBF NG, FEH~OH
EEHWEROERETD FIEEHNWDZLEERD. 2
DF LA AL TIE MIX &Y 5. MIX TIERET 5
T =L DFFD7 T ATV ORED, SEIY bR
L7 TR Y TR E RSB O EE T
HEolTLT.

%53 EAR, Vocablary Tree, MIX D41 T Recognition
Benchmark-Image % %42 & L 72§ N-S score (DU TR~
2. AaT7EEEDELOER2ITRT.

N-S score
Vocabulary Tree 2.99
L PRIEAR 2.39
MIX 2.98

# 2 Recognition Benchmark Images DY v k&5 LT

N-S score DFER. LR EARIL, B H N-S score @WK
ST b | g KAk, MZER SO E T
ABELIZHLDOTHS.
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F72, EBRICHWIEZPC DALY 7 2K 4177,

PRIRIRF[H] (ns)
Vocabulary Tree 0.10
L IRENR 0.03

#% 3 Vocabulary Tree & 253 EARIZ 1T 2 BRERIFH]
YRR IIX gprof @ Flat profile I28BWT,
self seconds % calls CEI-7-fEHTH 5.

CPU Intel Core i7-2700K 3.50GHz x 8
Memory 16GB

F 4 EBRIZHEHL7ZPCHOCPUBLUAEY.

FERD D, Vocablary Tree, Z0REAR, MIX TIZRA a7
REBRENAONe otz Fio, BERMICBWTIEZE
IPREARBHALNCEIETH D Z ERHERTE .

6. £&H

RERDOHEIE L LT, REFEOREMORERE,
Eih b coT —2 5%k, HEMOMZERA~OT —% D4
FOFENLRD 8B DMAKLEEEZ, B OT—
FN—=2T L CHEM LR &2 R LTz,

fhamn b E 2L, FEMOHRENERER L ELT D
Ty 72 —=ThU, HRIGH N ERGHITLY EHEHTH
ot Fio, TFOHSENRIISIEEEETIERL, =
hr ' — - A O/ L EERSEID 2 DT 7
FRZT bieho7=. £72, Gram-Schmidt DELAALZAT
DINEDNE, FER ST &M SHT CHEMEISER B B
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ZDZEMD, RS EIGEE T X BITRE L,
T hrE— S TEBRET O REAREEILE O Y M
WOWTHIRGERLETH D EEZX LS.

Fiz, HEEGREBE~LHREREEF LIERN O,
Vocablary Tree TD4 / — R TOREBEFHRICIE N, Z0000E
AR TOHERMA~FE LIz 1 RoeT — % TOREE H 72
FOFBHALNIEHTH B Z LRSI, JEEIE G0
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