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Feature selection using greedy-like forest optimization algorithm based
on scoring mechanism
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(1. School of Electrical and Information Technology, Yunnan Minzu University, Kunming 650504, China;
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China)

Abstract: Feature selection using forest optimization algorithm(FSFOA) has well classification performance and
dimensional reduction ability, but it has variable quality of initialised forest, larger randomness of local seeding and
global seeding, and the low computational efficiency caused by expensive fitness evaluation. To solve the above
problems, this paper proposes a feature selection using greedy-like forest optimization algorithm based on scoring
mechanism(FSGLFOA-SM). Firstly, a scoring mechanism is constructed by using the classification accuracy of each
dimensional decision variable as its score. From this, a greedy-like initialization strategy is proposed to generate an
initialised forest with better quality, and a greedy-like local seeding strategy is proposed based on the comparison of
scores, so that the decision variables with relatively higher scores can get a larger probability of local seeding. Then, a
greedy-like genetic operator seeding strategy is proposed in the global seeding stage. The candidate forest is obtained
by optimal selection and reconstruction, on which genetic, greedy-like crossover and mutation are carried out. So that
the feature dimensions with higher scores are more likely to be retained and the classification accuracy of global
seeding stage can be improved. Finally, a historical database is established, which reduces the calculation of duplicate
solutions through accessing the database before fitness evaluation. The experimental results show that FSGLFOA-SM
has superior classification accuracy and dimension reduction on 16 UCI datasets compared to the nine feature selection
algorithms.

Keywords: feature selection using forest optimization algorithm(FSFOA); scoring mechanism; greedy-like;
initialization; seeding strategy; computational efficiency
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1.1 FSFOA Hik

FSFOA % % DL 7 2K #E #§ % (classification
accuracy, CA) 1 Jyid N JiZ B #i, H AR B K 2R 7 T ik
R ALE A A v PR SRS R U =24 A AR )
FSFOA Bk FE HWIIA LRI SRR AR
IR )L 4 Jm) 6 A FH S BT B LA 5 305 20 2 R, e 2
KB RN

1) WA BEHL ™22 N SRR 9 0 AR
TR T . F R AR D Y 53 B R3S,
B T={T\T,,....T,,..., Ty}, T, =[x;1,%;0,

s Ty Tipy Agel. Hod Ti(i =1,2,...,N)
FORGE o BB, o, RN BRWINES j i e S
5§ MRHEAR R, 2, ; BB “07 8 “17, 435
AR SRS HE A A 32 v Bt .

2) JR AT Age v 0 (R, HR4ESH LSC
(local seeding change) {i, fF AR BEHLIEEL LSC 45
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BRI I BEALIEFE GSC (global seeding change) /™
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5) BB SR L - 3% LI . FE A e K IR 9 A
A, FR AR B 0, BB R,
1.2 FSFOA HZEMARZ AL

FHAL T HAh 535, FSFOA Bk A 43 T R 0
A FE 45 )8% (dimension reduction, DR) J5 i B 2.4 #¢
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FSGLFOA-SM 531 B AR FEan .
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T4 HLA R S DO IR A0 SR, X R R AR 58
r X DIRIIWIERAE, JRR AR TR E 0;

2) JR R R B TP A LA B 2R D0 R
FE W TR0 S 0 (A AR EAT =3 S 4R o, A AR
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AP AAERS N 1.

3) ARAK AR 1l : et B e i life time F A%
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BT A S8 35 78 DELL ML 3T, 1B S N
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X
Wine 13 178 3 6 3
Cleveland 13 303 3 6 5
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) ikt
Segmentation 19 2310 4 9 7
Glass 9 214 2 4 7
Vehicle 18 846 4 9 4
Tonosphere 34 351 7 15 2
Dermatology 34 366 7 15 6
Glioma Grading Clinical
and Mutation Features 2 839 > 12 2 4
Forest Type Mapping 27 523 5 14 4
Breast Cancer
Wisconsin (Diagnostic) 30 369 6 15 2
Sonar 60 208 12 30 2
Semeion Handwritten Digit 256 1593 51 128 10
LSVT Voice Rehabilitation 310 126 62 155 2 Y
ISOLET 617 7797 123 308 26
Musk (Version 1) 166 476 33 83 2
F2 WEEEZERIFMER
Py BEAR o g 5y R/ RAF A
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1 FSFOA 70 ~ 30, 10-fold, 2-fold FE016
HUE AR AR AL RS AE 16 5
2 FSIFOA 70 ~ 30, 10-fold, 2-fold 1972020
FETEE LR
3 DAFSFOA 70 ~ 30, 10-fold, 2-fold e 192022
BT ARMARACRHE e P 5005

~ 30, 10-fold, 2-fol o
4 IFSFOA 70~ 30, 10-fold, 2-fold oy su o016

RFIRE HMMRAE) — T
5 BGWOPSO 70~ 30, 10-fold, 2-fold 1) v o001

H T USRS A B K U5

6 ReBBEA 70730 RS I BT 2017

7 SFS 70 ~ 30,50 ~ 50  JFAIEREFEY2010

8 SBS 70 ~ 30,50 ~ 50  JFHURIAEREEY2010

9 SFFS 70 ~ 30,50 ~ 50  JFFUEE A HTIEE2010

70 ~ 30 RARXTEHE L RIS R A 70 % 1EAUIZREE, 30 % 1
FMRAE; 50 ~ 50 FIR 50 % TENUIZRIE, 50 % 1E NMat4E;
10-fold 7R 3758 XLERAIE; 2-fold FoR 37 28 LHAIE
T FSGLFOA-SM 532 2 £ 5t AR pRAR AL REAE
WEFEEIE (FSFOA) i iy ok 5%, HLE A T4 1k ik
e, £ 1 At bR BV B AR R R

1) 5 FSFOA fiixt b, BRI 2 RRsE 1 MR,

2) 5 HAth FSFOA duift BT b, BPER 2 A )
B2~ 54 AN

3) 5 H AT S R R A B A ox
b, BPER 2 H 28 5 AIEE 6 ANELE;

4) 5 2 LW REE IR FF BE MO B, BIER 2 H
BT~ 9ANFIE
32 EZBSHFE

AL ZH R BAIE SRRSO E . IR
BRI BESHORE, WE R T.
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D) 7 KBS HOE A KA H KNN H
SVM. A SCik [14-16] FISCHER [19] H, KNN 730K 82
R T K=1.3.5 SVM 73 K%K H T Rbf %
#, N Mt FSGLFOA-SM H.9% 5% FL 5L 7E 4y 2K 8%
ERtERE E R, KX KBS R E 5 Sk [14-
161+ ik [19] ZHAH A,

2) i AR R 4 5 AR SR AR K 4 T N S
Bk [14-16]s SCHK [19] #HE, BI 70 % 1€ v il 2k 4
30 % 1AM, 9738 KRk, — 3738 IR E.

3) HIES B B AR S0 KBS 5055 70 2
AR PR 1 PR (life time)s ARARFIE LR (area limit).
4 R FERAPEL (transfer rate). JRIEBIERPAEAL N (LSC)
H14 J5 FE A AR AL AN B (GSC). AARIE B0 b 45 31
MNP, ASCRES RO B 5 S0k [14-16]. [19] H
KIS B A, Bl “life time” =15, “area limit” = 50,
“transfer rate” = 5 %. LSC f1 GSC ) 18 53 5 N %
BRI 1/5 A0 121,

3.3 BB SIS R AT

¥ FSGLFOA-SM Hy% 5 3£ 2 W) 9 Fh it
TR, 3R 3 ~3R 5 ol g 1 DL B BRI 4k
W, AR R S 5 . TR RN R, X T R
o 0 SR R RN 2 P55 48 ek R 25 DIk Sl s

H#& 3 ~F£SHLHEH:

1) FSGLFOA-SM VA TE 6 MK ZEEIE &1 14
X LLIB UL, CA HELEE 1 HIIRECH 6 Ik, 44
552 MIIREC 4 I, DR HEREE 1 IRECR 6 X, HE4
552 MIRECH 6 k. Hoh, 7 Wine B4 1-NN 4
& 4% Rbf-svm 73 2585 UL I Vehicle #0441 1-NN
739545 H, FSGLFOA-SM 3% CA 5 DR H 1% 1.
284 CA F DR 1JHE4 7] LLE HH, FSGLFOA-SM
TETERAE IR 5 b 3RA5 10 23 NS o8 0 4 FiE 4 s %
T3 3 FRIATA X L EE.

2) FSGLFOA-SM 5yATE 5 AR 4E 508 4211 16
WYX L, CA HER 26 1 IR ECh 9 K, HF
456 2 IRECH 3 IR A, 1E Glioma Grading Clinical
and Mutation Features {#%4E 5-NN £ 3-NN 732 1%
LT, FSGLFOA-SM 5351 CA B4 5 2, (B CA
HEA 58 1 (5L A EL, FSGLFOA-SM 5.7 ) DR
EHE 10 % Aot 1 CA AL EEHERZE 1 AL 7 ik
1.6 % A1 0.19 %. FSGLFOA-SM 5.9 [¥) DR HE44 5 1
HIRECN 13 W%, 55 2 [IECH 2 IR, HoHh, 7 Tonosphere
¥ & £ B Rbf-svm f1 Breast Cancer Wisconsin
(Diagnostic) #7441 1-NN 43 2545 T, 5 DR H
485 2 DL M HE, FSGLFOA-SM #3%:(%) DR 43

w9 % Ml 14 % A4 AT LLE H, FSGLFOA-SM
SVEAE P YRR £ T o P A0 A A R I, A
/b1 DR A] LASRAS CA HIECRIES.

3) FSGLFOA-SM BELE 5 ANEdesdindent 10 X
SEXF BN, CAHEREE 1 IRECH 9 IR, HE4
552 MIRECN 1 IR, HoA, 7E Sonar ZHE4EMT S-NN Al
Musk (Version 1) [1] 1-NN 732K{E0LF, 5 CA HiE4 5 2
({5503 A1 EL, FSGLFOA-SM 3% 1) CA 43 ) vy i 4
12 % 14 % DR 25l H 12 % #1119 %. FSGLFOA-
SM F23%: 11 DR HEA 56 1 (IR 8 WK, HEA 56 2 1)
WHN 1k, 7] W, FSGLFOA-SM % 7 v 4 3 4
B2 R 3 SRR R AN G FE AR g R AL A T NI

R UL RSRIRgs B, nT LA I 4 iR

FSGLFOA-SM BIAAEARYE rh 4ER & 4E 5 4
¥R RUF R3S PERR, IR 4 B4 ek (1) AR
FAEON AR X5 5 T AR SCHE 1 0 PF 0 AL R 4 B2
GE DRI TTRR, DA S 2 50 0o S W o UL 0K FEE P 2
B, PR HLE S “H R g r x DA R,
YIRS “17 JTEER I 5 KT 50 %, fEWIER
TR BY B U M B AK T REAE 4 B, SR 4 4 99 25 e
TR AR, JE T REANRRAE VR 43k 1B BURRAE, R
BB b 306 H 6T 7 K FE B v A DR B RRAE, X 4 FiE
AN 73 SR B R B A BRI S Bl R, RS 4k
()RR AR BE T R, IS 000 S 350 6 P S e A8 75 K R
I3 R PRI SR AR B K B B3R JL 3R, KDLt e 5
4 B SR AR A AR BT R A R R DR A LOR B,
BEAR T RFAEE B 00 E B M, #0) T BEALIE B RRAE 5
RRVYEFE T MEIW R, R 53 FSHG AN B 248 Dok 26 (1) 42
e IR .

P — AL S, TR % 1& CA FI DR
AR TR 3 ~ RS HEERSE R, NEW
&3 FSGLFOA-SM B35 HARRE T LA 3, 42
i+ 3 ~ £ 5 1 FSGLFOA-SM Sk T HiAth 55
TEAE T B SN o SRR AE LT, 3 R SRR
AHE TS, RTR 6 . LYY R 4uiHE
LA B, FSGLFOA-SM 5323k i, B FSGLFOA-SM
L) CA R DR AE AL T 24 1 Sk sl b — i
PREUEARSE, 57— 3R EUE L MR Sk e LA “xT R
7~ 5 4R 5 A B, FSGLFOA-SMZ. i35 25 W, EI
FSGLFOA-SM $.7%: ] CA Ml DR {H3)95 T 4 ai Hik
B A — NP EUE A S S — TR AR b AT A
A%, “O” Fon 5 Y RiHIL M LG, FSGLFOA-SM &
HESHARH EF, B FSGLFOA-SM Sy Hd—A4
TR bR BB AR T A0 5%, M 0 — B EUE N & T4
AT, 3R 6 T EWLHLE t, 5 A 9 Fioxf b B0y
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3 (RHEHIEEF FSGLFOA-SM R EXTLLEAM 2 LKEMEREE R E
Wine CA/% DR/ % Classifier Glass CA /% DR/ % Classifier
FSGLFOA-SM 98.11(70 ~ 30) 61.54 FSGLFOA-SM 75(70 ~ 30) 66.67
FSFOA 99.2(70 ~ 30) 30.76 FSFOA 71.88(70 ~ 30) 40
FSIFOA 95.7(70 ~ 30) 38.46 FSIFOA 75.38(70 ~ 30) 55.56
DAFSFOA 97.69(70 ~ 30) 70 SN DAFSFOA 77.23(70 ~ 30) 4277
IFSFOA 98.07(70 ~ 30) 46.15 IFSFOA 74.28(70 ~ 30) 48.88 1N
BGWOPSO 91.02(70 ~ 30) 17.08 BGWOPSO 72.56(70 ~ 30) 19
FSGLFOA-SM 95.49(10-fold) 61.54 SFS 72.24(70 ~ 30) 26.66
FSFOA 98.87(10-fold) 42.58 SFFS 71.77(70 ~ 30) 37.77
FSIFOA 95.61(10-fold) 61.54 AN FSGLFOA-SM 70.09(2-fold) 55.56
DAFSFOA 98.33(10-fold) 53.85 FSFOA 68.22(2-fold) 60
IFSFOA 99.99(10-fold) 79.23 FSIFOA 68.69(2-fold) 33.33
BGWOPSO 88.67(10-fold) 37.08 DAFSFOA 66.83(2-fold) 55.55 Rbf-svm
FSGLFOA-SM 99.99(70 ~ 30) 69.23 IFSFOA 71.03(2-fold) 44.44
FSFOA 98.07(70 ~ 30) 50 BGWOPSO 68.3(2-fold) 39.33
FSIFOA 95.61(70 ~ 30) 61.54 Vehicle CA /% DR /% Classifier
DAFSFOA 98.16(70 ~ 30) 69.23 FSGLFOA-SM 77.08(70 ~ 30) 66.67
IFSFOA 96.15(70 ~ 30) 69.23 NN FSFOA 73.98(70 ~ 30) 50
BGWOPSO 89.55(70 ~ 30) 17.54 FSIFOA 76.77(70 ~ 30) 55.56
SFS 97.69(70 ~ 30) 35.38 DAFSFOA 77.17(70 ~ 30) 51.11 SN
SBS 94.77(70 ~ 30) 46.15 IFSFOA 75.39(70 ~ 30) 50
SFFS 96.56(70 ~ 30) 36.92 BGWOPSO 70.46(70 ~ 30) 28.94
Rc-BBFA 99.66(70 ~ 30) 38.46 FSGLFOA-SM 76.68(70~30) 66.67
FSGLFOA-SM 98.31(2-fold) 76.92 FSFOA 73.81(70 ~ 30) 61.11
FSFOA 96.06(2-fold) 37.17 BGWOPSO 69.18(70 ~ 30) 24.56 1NN
DAFSFOA 96.07(2-fold) 53.85 Rbf-svm Rc-BBFA 75.79(70 ~ 30) 61.11
IFSFOA 98.31(2-fold) 57.69 FSGLFOA-SM 76.12(2-fold) 55.56
BGWOPSO 88.8(2-fold) 54.23 FSFOA 62.41(2-fold) 47.22
Cleveland CA/% DR /% Classifier FSIFOA 69.03(2-fold) 66.67
FSGLFOA-SM 64.44(70 ~ 30) 69.23 DAFSFOA 69.38(2-fold) 66.67 RoFsvm
FSFOA 55.55(70 ~ 30) 71.42 IFSFOA 69.62(2-fold) 75
FSIFOA 62.22(70 ~ 30) 61.54 BGWOPSO 73.65(2-fold) 27.78
DAFSFOA 62.64(70 ~ 30) 69.23 Heart-statlog CA/% DR/ % Classifier
IFSFOA 59.77(70 ~ 30) 61.53 1-NN FSGLFOA-SM 84.07(10-fold) 69.23
BGWOPSO 53.31(70 ~ 30) 38.62 FSFOA 85.18(10-fold) 35.71
SFS 51.79(70 ~ 30) 477 FSIFOA 83.33(10-fold) 53.85 3-NN
SBS 54.8(70 ~ 30) 38.5 DAFSFOA 85.92(10-fold) 60
SFFS 49.55(70 ~ 30) 53.8 IFSFOA 91.85(10-fold) 70
Segmentation CA /% DR/ % Classifier BGWOPSO 80.28(10-fold) 32.39
FSGLFOA-SM 97.1(10-fold) 57.9 FSGLFOA-SM 82.22(2-fold) 61.54
FSFOA 96.2(10-fold) 30 FSFOA 84.07(2-fold) 50
FSIFOA 96.88(10-fold) 52.63 AN FSIFOA 84.81(2-fold) 76.92 RbEsvm
DAFSFOA 97.1(10-fold) 68.16 DAFSFOA 85.22(2-fold) 53.85
IFSFOA 96.32(10-fold) 65.26 IFSFOA 84.44(2-fold) 57.69
BGWOPSO 95.54(10-fold) 36.74 BGWOPSO 76.43(2-fold) 49.31
FSGLFOA-SM 97.69(70 ~ 30) 2.11 — — — —
FSFOA 96.51(70 ~ 30) 36.84 — — _ _
BGWOPSO 96.93(70 ~ 30) 2479 1NN _ _ _ _
Rc-BBFA 98.27(70 ~ 30) 36.84 — — — —
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R4 PUEHIRED FSGLFOA-SM K EL ST EEBARY 73 S HE 22 K 44 BE Al 2
Tonosphere CA/% DR /% Classifier || Glioma Grading Clinical and Mutation Features CA/% DR /%  Classifier
FSGLFOA-SM  93.47(10-fold) 91.18 FSGLFOA-SM 88.11(70 ~ 30)  54.35
FSFOA 89.43(10-fold) 54.28 FSFOA 89.71(70 ~ 30) 44.93 5-NN
FSIFOA 93.23(10-fold) 79.41 S.NN BGWOPSO 84.07(70 ~ 30) 32.92
DAFSFOA 95(10-fold) 79.7 FSGLFOA-SM 87.52(70 ~ 30) 60.14
IFSFOA 98.86(10-fold) 87.65 FSFOA 87.71(70 ~ 30) 50.73 3-NN
BGWOPSO 88.08(10-fold) 39.65 BGWOPSO 82.55(70 ~ 30)  28.24
FSGLFOA-SM  94.31(10-fold) 82.35 FSGLFOA-SM 82.62(10-fold) 58.7
FSFOA 92.3(10-fold) 61.76 FSFOA 82.46(10-fold) 51.45 1-NN
FSIFOA 93.83(10-fold) 76.47 BGWOPSO 79.83(10-fold) 32.44
DAFSFOA 95.28(10-fold) 77.06 Forest Type Mapping CA/% DR /% Classifier
IFSFOA 99.42(10-fold)  87.35 FSGLFOA-SM 92.74(70 ~ 30)  59.26
BGWOPSO 89.56(10-fold) 44.12 FSFOA 91.99(70 ~ 30) 52.47 5-NN
FSGLFOA-SM  98.1(70 ~ 30) 70.59 BGWOPSO 88.73(70 ~ 30) 35.06
FSFOA 89.52(70 ~ 30)  54.28 FSGLFOA-SM 91.94(10-fold)  56.18
FSIFOA 95.16(70 ~ 30) 61.76 FSFOA 91.78(10-fold) 47.53 3-NN
DAFSFOA 98.44(70 ~ 30)  74.56 BGWOPSO 90.07(10-fold) 28.95
IFSFOA 96.85(70 ~ 30)  79.11 NN FSGLFOA-SM 93.38(70 ~ 30)  59.26
BGWOPSO 91.57(70 ~ 30)  43.94 FSFOA 92.2(70 ~ 30) 50 1-NN
SFS 87.75(50 ~ 50) 65.88 BGWOPSO 85.99(70 ~ 30) 34.25
SBS 84.61(50 ~ 50)  77.64 FSGLFOA-SM 90.55(2-fold) 79.26
SFFS 88.32(50 ~ 50)  75.29 FSFOA 90.21(2-fold) 77.04 Rbf-svm
Rc-BBFA 96.18(70 ~ 30) 58.82 BGWOPSO 84.02(2-fold) 67.59
FSGLFOA-SM 94.87(2-fold) 79.41 Breast Cancer Wisconsin (Diagnostic) CA/% DR /% Classifier
FSFOA 94.58(2-fold)  57.14 FSGLFOA-SM 95.78(70 ~ 30)  66.11
FSIFOA 95.16(2-fold) 58.82 Rbf-svm FSFOA 95(70 ~ 30) 49.44 5-NN
DAFSFOA 97.27(2-fold) 67.65 BGWOPSO 93.47(70 ~ 30) 35.45
IFSFOA 95.73(2-fold) 70.58 FSGLFOA-SM 96.28(70 ~ 30) 61.11
BGWOPSO 91.43(2-fold) 52.59 FSFOA 94.61(70 ~ 30) 52.22
Dermatology CA /% DR /%  Classifier BGWOPSO 91.44(70 ~ 30)  42.28
FSGLFOA-SM  98.17(70 ~ 30) 63.64 FSGLFOA-SM 96.08(70 ~ 30) 64.45
FSFOA 97.27(70 ~ 30) 45.71 FSFOA 94.41(70 ~ 30) 50 1-NN
FSIFOA 99.07(70 ~ 30)  58.82 BGWOPSO 92(70 ~ 30) 37.17
DAFSFOA 99.4(70 ~ 30) 67.06 FSGLFOA-SM 97.68(2-fold) 83.33
IFSFOA 99.79(70 ~ 30)  51.96 1-NN FSFOA 97.65(2-fold) 78.67 Rbf-svm
BGWOPSO 93.81(70 ~ 30) 45.46 BGWOPSO 51.22(2-fold) 51.22
SFS 94.02(70 ~ 30) 44.7 — — — —
SBS 91.78(70 ~ 30) 5823 — — — —
SFFS 93.7(70 ~ 30) 62.35 — — — —
5 ESHEMIREET FSGLFOA-SM K3 b B 05 SOR SR 46 6 AR 2
Sonar CA /% DR/ % Classifier ISOLET CA /% DR /% Classifier
FSGLFOA-SM 98.39(70 ~ 30) 76.67 FSGLFOA-SM 92.06(10-fold) 57.5
FSFOA 86.98(70 ~ 30) 44.26 FSFOA 91.6(10-fold) 54.62 3-NN
FSIFOA 74.6(70 ~ 30) 63.33 5NN BGWOPSO 88.13(10-fold) 25.35
DAFSFOA 95.40(70 ~ 30) 75.67 FSGLFOA-SM 92.13(70 ~ 30) 62.56
IFSFOA 87.54(70 ~ 30) 86.33 FSFOA 91.02(70 ~ 30) 50.24 1-NN
BGWOPSO 85.16(70 ~ 30) 37.64 BGWOPSO 88.46(70 ~ 30) 33.98
FSGLFOA-SM 96.77(70 ~ 30) 70 LSVT Voice Rehabilitation CA /% DR /% Classifier
FSFOA 85.43(70 ~ 30) 57.37 FSGLFOA-SM 91.89(70 ~ 30) 98.39
FSIFOA 76.19(70 ~ 30) 76.67 FSFOA 86.49(70 ~ 30) 79.68 1-NN
DAFSFOA 98.33(70 ~ 30) 76.58 BGWOPSO 62.08(70 ~ 30) 40.35
IFSFOA 91.96(70 ~ 30) 79.33 1NN Musk (Version 1) CA /% DR /% Classifier
BGWOPSO 86.98(70 ~ 30) 46.83 FSGLFOA-SM 92.66(10-fold) 59.04
SFS 66.43(50 ~ 50) 61.33 FSFOA 91.82(10-fold) 54.82 5-NN
SBS 62.2(50 ~ 50) 45.33 BGWOPSO 89.84(10-fold) 31.45
SFFS 64.55(50 ~ 50) 61.33 FSGLFOA-SM 97.89(70 ~ 30) 54.22
Rc-BBFA 95.57(70 ~ 30) 53.33 FSFOA 96.48(70 ~ 30) 53.61 3-NN
FSGLFOA-SM 89.9(2-fold) 88.33 BGWOPSO 92.03(70 ~ 30) 37.88
FSFOA 65.86(2-fold) 54.09 FSGLFOA-SM 95.18(10-fold) 69.88
FSIFOA 75.94(2-fold) 78.33 FSFOA 91.4(10-fold) 50 1-NN
DAFSFOA 88.51(2-fold) 62.83 BGWOPSO 88.78(10-fold) 38.15
IFSFOA 78.84(2-fold) 85 Rbf-svm Semeion Handwritten Digit CA /% DR /% Classifier
BGWOPSO 56.07(2-fold) 58.1 FSGLFOA-SM 93.29(70 ~ 30) 58.98
— — — FSFOA 91.4(70 ~ 30) 46.09 5-NN
— — — BGWOPSO 92.1(70 ~ 30) 15.15
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FH H, FSGLFOA-SM 532 3 8 PE R A B 2 1 fIE 95
IE AL, R4 H e B 4 AN [, 3E— 28 2l G I 4
o 2 AT 4 B30 55 FSGLFOA-SM B3k 5 HiAh
LRI LG R, ank 7 B, AT LUE Y, 5 H A S
AH b, FSGLFOA-SM BiEFEARYE . o 4E Fl s 4 2040
L, IR R ST 07 R T AL
FSGLFOA-SM %1153 P Re B R .

6 FSGLFOA-SM B AS5HMEEAX LIRS

i A

X b B 7 5 -

FSFOA 32 0

FSIFOA 12 5 2

DAFSFOA 6 10 4

IFSFOA 7 10 3

BGWOPSO 40 0 0

SFS 6 0 0

SBS 4 1 0

SFFS 5 1 0

Rc-BBFA 4 1 0

F=71 AREHEELET FSGLFOA-SM
HASHMEAI LSRG
KL “ /7 “O” F“x” A K

X EE S il i =L
v O X v 0 X v 0 X
FSFOA 8 6 0 14 2 0 10 0 0
FSIFOA 7 2 2 3 2 0 2 1 0
DAFSFOA 4 7 1 0 3 2 2 0 1
IFSFOA 6 4 2 0 4 1 1 2 0
BGWOPSO 14 0 0 16 0 0 10 0 0
SFS 3 0 0 2 0 0 1 0 0
SBS 2 0 0 1 1 0 1 0 0
SFFS 3 0 0 1 1 0 1 0 0
Rc-BBFA 2 1 0 1 0 0 1 0 0

4 & ®w

ASCE XS FSFOA BIEA R Z A4, FEH T 4 Mk
HESEME, LR T B 3% FSGLFOA-SM. #i&¢ % T 3%
I HLHI S DO IR SR EE, ARl T AR B I
FEAE IV AR AL RRAR, NG S E I R B T R
FEAilh; $2 H 2 TP 40 LU R B0 JR) 0 4 o S s, i
PE o3 AR v PR e A8 B R A B 22 I SR R AR ML 22
TE4 Ji #E AP B 2K 5 0o it A 55T 3R B SR g, 5
NI A A8 SRR S (1) 77325, 9k T B BTG o 55 s 1)
ANJE; Wk s e, SRR R & T SR TSR
. ¥ FSGLFOA-SM BiEAE 16 MRS 9 s
TR 3% B B L AT IR L, St 45 SRR B, AR S
i $2 H ) FSGLFOA-SM VLA TEAIRE . v 4 il vy 4
H i £ 43 2 v b 50 B () A S It R, G X

T o R 4E ) 43 25 ) 8L, FSGLFOA-SM 55 7E 4
R AN AR R _E I %5 5 9 . FSGLFOA-
SM 20T F T4 SUR B2 G 28 1B 5, T
FAE BRI 1A 2R 24 PR T S0 R R A R 4
I SRR e 5 ) 8, JC L2 e 4R AR AR A 48 ) . AR
BURY B TAE SRS 7 e B AR 25 31, (B 1R £ b
T E A HE— 2D R A 7T

1) B B ) A 2 BLE X UCT 24l PR 12 At 1
PRUEEHE SR AT T, T — 2P B AR AR SRR
F T SEBR 10] AR, DR 56 S92 76 52 s B2 A i 28+ 1)
RARTERE, I B 13E FH A

2) 15 J5 SR AR AN A R FE R B, BT LSC 24k
e B EYEE 1) 1/5, GSC SHUe R E4EZ 1) 1/2,
SER BRI A O E TR, A ARG N, DR,
Al TR NS LSC I GSC 44,
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