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NLFBDT : Non-Linear Fish Bone Decision Tree incorporating SVM
for classification and visualization

DAISUKE MATSUOT TOSHIKAZU WADA'

Abstract: Decision tree is a data structure for learning classification rules by recursively dividing given multi-class dataset.this
classification rules can be analysed by simple way.the data division for real vectors is realized by thresholding the scalar values
obtained by inner product with certain vectors.certain vector is computed by focusing on class pair.However threshold is decided
by focusing on multi class.inconsistence between computing a vector and to decide a threshold is a problem.there is also a problem
the division for unfocused data.we proposed the method of building decision tree that focus on class pair for solve the problem and
name it Fish Bone Decision Tree(FBDT).FBDT that based on linear dividing.we propose Non-Linear FBDT(NLFBDT) that can
Non-Linear dividing by SVM in this paper.NLFBDT can learn large scale dataset because SVM is givened data that is devided by
linear dividing.this paper reports perfomance of NLFBDT in classification.also, we visualizate a classification rules that is learned
by NLFBDT..
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SVM & #lAiAFA Z e Z & ¢, NLFBDT X FBDT £V %
RBIPEREDS M B L7 2 & AERR T & 2. LIBSVM IZIERA!
HEHTE DN, WS EIFC I Rk49 52 LT, NLFBDT
DWHERPBELLE bR T DN TERL. £
SVM THE D72 KRBT — % Th - TH,NLFBDT T
IXFENARETH D Z ENERDOHERTE .
IEAREZIEAR L 35 NLFBDT T, ARgECHIE Sh
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6. i Sh=EAHIL—ILORAIRIE

RERDF & L TARBERICHE Sh 285y —
DHERNEZ THDHZENET NS, CARTiER Y, K
EDORTTITIER T2 AEEDOLHAITIX, KD — RThH
FIEHEL L CHEET ORI EBREERET D, ZonE
JEHEN CART IETOMANL— L L E 2 5. WERDIR /) —
R BIEIZ D> TSN — NV E iR T 2 F T, ~7
FCEBWTEERBHELMRITT 52N TE L. FIZE
B EOIFERT —F B R LT HEAICCARTIEICL D
RATIIENE B 2 DD,

W72 EOENT M ENRETHHEEITE, B—0DR
TEITHEHR L7 T, sk — L O T I8 72 0,
BFHTHo LBz, #BEFETHS NLFBDT T
i, &/ —RFTI TRy ML EFF L, B
FLOZERT MR E#aZHET 5. EHBE T R¥
A¥x v LIeT—&Ey Nt RICRKEREZIT I HEICIT
SR E T A AX vy O AN ENERL, BEiR{bd 5 2
& T, NLFBDT TIXHEMICHEBIL— LR TE 5.

img;; = Xj4pw
i=1,..,Hj=1.,W
imgliE &H, EW D175

WBEE T A ATy U LTEXT MV EEDET— 4
> FTH2 MNIST, ORL[13]% {512, NLFBDT TAMESR
EiTo oAl s sk — v 2mEBL Lo b 0%
x| 3,4 12779, MNIST, ORL ZNZEN TAEEEIT 7245
HDOERTOWR /) — FIZBIT D5 —Th 2 4 &
HEOLEDICHWZ TRy Vv EEBELTZ. Wi
BIL TR MUVEESTIRERIEEN TS O TR hu
XDEHEZ0 < x; < 255D FFICTEFL L72HITERLT
W5,

F3, X 3 O MNIST &R BT fH il & FK_
7 MVIZHEART S, MNISTIZ 0205 9 OBTOTEXE
BE X7 ML LT —% & > R22%, NLFBDT i3k / —
RTO0 & 10rT7AIER LEFEEORE L D8 ZT
5. 7FA0ELOFERY MVITFHENITHRRIICHE 7 T
ATGRITHIET DD LY TE S, Ei, SEE T
BUE L72mifg b & T MVOREZFRLTHTE I N
STEICER LTH U PV OEEE L 5B Z21T - 1= DR
TR CE 5.

WIZ, X 4 D ORL RRFITAG &AL 5l & S~
FUIZIEE T %. ORL X 40 AD AN DB % (R0 &
A ZEZ TIRE LR Z X7 kLT —2E v b
7275, NLFBDT (IR /—KT6 & 14 7 T A ZHER L2
FHEEORELE NEET D, 7 TA6 L 14 ZTNTNDOA
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BB MV ERIFE LD 726 & 14 &
NZND N DT 27— B SR TWE Z &R
D, E-EEEE R LB SRR T L, T
A 6 ODHGEOTHE L 7 T A 14 DEEEZ L OB TRE L EN
AFNTVDLZ ERHREMICHEBITE, B I \Wolz
BHEICER LTOERN TN O DRHERTE 5.

7. EEO

U TVND 2 7 T AZEH L, SR SFEOREE
M IRFZ L TREREHEST HFILETHD FBDT I,
SVMIZ & 2 IEMIE 723 B 2 B A4L7= NLFBDT 2% L,
ZOMERE L, R THDIBIL— L O R HYEIZ OV T EER
ATV, ZORRER LIz, B G, FBDT & H~3E5
PERRIZ T 2 M L3 HERE S, FRBIL— L ORI BIZ oW
THAMETHDL ZEVHERTEL. 20T b, BEAR
LLToRELZRDTICHEOmM EEERL, D, SYM
DRHBE 2 TN EEEZFETHENRETHD &
S MEEMER L, MEOREEZHME LA > FIESHEET
7.

SHBOMEE LTE, ARETHLEELET—F Y B
DA THER TR X0 HEE U 72 E A OFRBIEE S DO RERS,
DTSVM %D, IREAR E SYM ZHlAG Y- FIELIRET
LR TE L E2EZ TN,
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