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Abstract: A new PSO algorithm is proposed in this paper for feature selection. Distances within the same class and
between different classes are used as the index for distinguishing different classes,and thus can be used to construct the fit-
ness function of particles in PSO. The direction of particles for searching optimal features which can result in close intra-class
distance and far inter-class distance is determined by the current best solution of the particle and the optimal individual in
particle neighborhood , weighted by the fitness function. Meanwhile , the PSO algorithm is aggregated by the weighted voting
method to improve its stability and robustness. The experiment results on 5 high dimensional datasets show that the ensemble
PSO algorithm is effective and feasible.
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SVM-RFE 77 . BPSO J5 ¥  NBPSO J5 ¥ Fil ENBP-
SO JiEAE 5 M ER AR Bk 20 DN RRHER G, BT
AE ST IR AE 432 AUC (A0 1E A 2 0 - S (8 A bR
HE2E N2 2 .

135 2 1, 7£ Multiple Myeloma #(#54E |, NBPSO #1
ENBPSO J5 7 B BRI IERA T AT A AR A ARSI
. PUAE 4 TP/ SRR S G (194325 AUC {8, 7ERR
Colon B4 #h Y Hifth 4 %095 4 |, NBPSO #1 ENBPSO

Jrik LT BPSO J7 ik F1 SVM-RFE Jy {5 7 DLBCL Al
Prostate $t4E 4 I, ENBPSO 754 T NBPSO J5 1k ; 75 A-
cute Leukemia F{I Colon %#i4E |, NBPSO #1 ENBPSO J5 i
TR /P RFIEE G328 AUC fH A =K. Hed 4 Fhor
BT A G I IS IER R 46 5 B4 L NB-
PSO il ENBPSO J7 AR T BPSO J5 74 SVM-RFE J5i;
1r DLBCL Colon FiI Prostate 4 #f5££ [, ENBPSO J5 41T
NBPSO J5:;7F Acute Leukemia Z(#E4E I+, NBPSO #/1 ENB-
PSO J7 e U 73 JEAFIESE G 1 73 SR IE W5 B =K.

R2 DEBEEEEMINKE LS REREITE
. ; 7r%& AUC {4 SRR
HlisR Vg
SVM-RFE BPSO NBPSO ENBPSO SVM-RFE BPSO NBPSO ENBPSO
SVM  [0.907 £0.092 | 0.929 +0.082 [ 0.960 +0. 047 | 0.963 +0.043 | 0. 883 +0.095 | 0. 916 +0.056 | 0. 947 +0.041 | 0. 947 +0. 066
DLBCL
KNN [0.910 £0.073 | 0. 879 +0. 110 [ 0.917 £0.095 | 0.935 +0.085 | 0. 873 +0.082 | 0. 833 0. 102 | 0.903 +0.059 | 0.913 +0. 061
SVM [ 0.934 £0.045 | 0.913 0. 149 | 0.959 +0.045 | 0.963 +0.051 { 0.924 +0.075 | 0. 878 £0. 116 | 0.943 +0.049 | 0.950 +0. 46
Acute Leukemia
KNN [0.885£0.135 | 0.857 0. 161 | 0.916 +0.078 | 0. 894 +0.068 | 0. 858 £0. 111 | 0. 821 £0. 136 | 0. 889 +0.071 | 0.864 +0. 103
SVM | 0.980 +0.049 | 0.988 +0.017 | 1.000 +0. 000 | 1. 000 £0.000 | 0.983 +0.056 | 0. 988 +0.016 | 1.000 +£0.000 | 1. 000 +0. 000
Multiple Myeloma
KNN [0.982 +0.035 | 0.970 £0. 021 | 1.000 +£0. 000 | 1.000 0. 000 | 0.983 +0.035 | 0.988 +0.017 | 1.000 £0.000 | 1.000 +£0. 000
SVM | 0.805 £0. 120 | 0. 809 0. 125 | 0. 806 +0. 143 | 0. 810 0. 161 | 0.735 0. 120 | 0. 762 £0.072 | 0.779 £0.095 | 0.804 +0.081
Colon
KNN [0.832+0.095 | 0.841 £0. 111 [ 0.835 +0. 150 | 0. 829 +0. 162 | 0. 703 +0. 130 | 0. 800 0. 091 | 0. 808 +0.086 | 0. 829 +0. 062
SVM  |0.881 £0.091 | 0.910 £0.086 | 0.934 +0.053 | 0.940 +0.062 | 0. 824 +0.083 | 0. 862 +0.081 | 0.892 +0.069 | 0.920 +0. 063
Prostate
KNN [0.883 +£0.089 |0.874 +0.073 | 0.903 +0.073 | 0.933 £0.072 | 0. 816 +0. 108 | 0. 817 £0. 081 | 0. 835 +0.082 | 0.845 +0.072
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WSS SR AT B 2 1 25 5404, DAtk — 20 L s o 5
fie. B AR R BUR AR B 80 ANl ST A 2 B
(20 4~ SVM 42K IERE 2 20 /> SVM 4325 AUC i .20 4
KNN 4325 1E #6260 20 4~ KNN 4325 AUC {8 Al —4.
Kruskal-Walls #5645 S 4n3< 3 fiR.

F3 HEBEEANSRMELERMILRER

el SVM-RFE| SVM-RFE | BPSO 5 | BPSO 5 [NBPSO 5| g2
- 5 NBPSO|5 ENBPSO| NBPSO | ENBPSO | ENBPSO | 7K o
DLBCL H H H H H 2.03%
Acute
s T # T T | 4.89%
Leukemia
Multiple
R 4 £ # | % |00
Myeloma
Colon I ¥ J ¥ T | 4.83%
Prostate el e T H H 1.35%

LRy 2 FNFE 3 B AT, NBPSO J5 3 #1 ENBPSO
JrEAE S U R ik th i RRAE 4 & L BPSO 51k i
SVM-RFE J5 3%t R AESE & 40 2568 J1 9 5 [l ), EN-
BPSO Jy ki th R iE 5 & 43 25 58 ) Lt NBPSO Jy ik ik
B RFIE SR 41 2 BB T WS R
5.2 $MEERFAENRESE

FRIESE U 15 W 03010 B 2R B T 8 Tl R SRR AR
BCRHIEZEIBGE PR R BCFE R R R A R
BE Y T RIS (2 1k A5 1 RN B R ERAE R
RGBT ) 5 Rk A A B R M G R T L AR (]
SEIS AR AN R BB TH RE 4 st R e mT T B Bk
[ AR G 2. 3R 4 B i 4 FRRIESE O 2 DL S A5
PEAE LI 20 43 PR AL 5 i AP 2 ik [

F 4 SRR HIET R E R

Bt SVM-RFE(s) | BPSO(s) [NBPSO(s) [ENBPSO(s)
DLBCL 2.19 1200 599 7837
AcuteLeukemia 1.89 2404 603 7538
Multiple Myeloma 2.35 3354 879 13682
Colon 0. 861 859 400 4503
Prostate 3.91 4208 1020 12783

SVM-RFE J7 i Fl i e J , NBPSO Jy 3 Fiv T[] ¢
Z ,ENBPSO J5 iE#E T iz <. BPSO J7 ik i1 #E A i [A] 32 22
FHFRLTA A8 B BE PR S A SVM 73 258 SR
NBPSO J7 ik 1A I B R B T I AR AR 5 BT

SURFIEL G AT 34, B FHTHS A X BPSO #5/). EN-
BPSO £ 18773538 Ny 22K NBPOS 26 U 2 52 8 14
MEVEHCAE R TR 2 M FE T S 2 W), i 1, NB-
PSO J7 ik IR E H BPSO J5 ik & 2 BEAR s TN O 4R s ¥
S PG RS T ENBPSO J7 ik SR
5.3 FHMEEETENREN

FFIELE HOT HE 1k RE QLA 70 AR IR AR & 3 HERETT
Ve IRUT5 ARG TR R AR I [A) S 48 AR BT IR RS € TR 4
LB BT I AR AR A B B BRI v B ik o 2R R AR A
AR AR X A L

HETF BRI R B R AE 1 BT e BE AR A
HAE 4 Bl 53k 20 YCHRFAELE B I8 Fr AR AR AR 56 5 20 e
MEREBOT AR M. W3k S FroR , SVM-RFE J5 ik 9 F
PEAR T HoAt 3 Bl 7745, BPSO J5 94 7E DLBCL %dfla 4k 11
T PEIL T NBPSO J53%, Tl NBPSO J7 ik 7 Hofth 4 4%k
itk B AR E PRI T BPSO J5i%. ENBPSO J5ikfE 5 4>
Bn e L RRSE PEAROL T Al 3 FhJ7 ik, X R A
Tk R R 2R B R A e Tk

x5 FHEERAEREELER

g e S SVM-RFE BPSO NBPSO ENBPSO
DLBCL 0. 265 0. 466 0. 400 0. 568
Acute Leukemia 0. 305 0. 365 0. 507 0.612
Multiple Myeloma 0.382 0.315 0.555 0.915
Colon 0.213 0.352 0.433 0.434
Prostate 0.287 0.381 0. 450 0. 628

B TS MLAL AR RR BT B AL (4 R & e, B
RN TG A AR A AU 328 BB 3k 3 5 R % BE Y K
A OGTE TR MRS 45 1 0 ZE 8 7 AR ik 8 BT 9 19
ReEYE. BrLh, R ENBPSO J7 35 1E 1247 I8 ] I Ho HAtL
3PN AR L, (0 T RS E 1R D7 1 1) L %, ENBPSO
Tk A R R
6 245

IRy =]

X R A A 45 R R A, A SR Y T T AR A
(1 il PSO HFAIE 28 BT ¥ K 2 T [ I AP FE AR A
ST AR EE SO AR 2 5 28031 m] o AR Sk
TSR B TE L BE B KR, TR 28 28 S AT 23 R AL )
TEMR T St die A A 7 S i AR 1 408 3P e £ A
i SICIR G RT3z 3 05 1), R AR AR =S (6] B R 7 2K
FHIESE A S A mdE R b AR AR e B s g e W]
T ARAEAS 5 SR T (L1 M 07 R RO AR T 4 AR
PEI 1 1 S2 2% B 5 R 7 AR SN e AR B 5T A
R TR 28 B S 5 B T 250 T o 1k R A 4R AT
AR T NBPSO J5 12 ) RRAE 126 BUME BE.

NBPSO J5 1l ENBPSO J5 {: 45 4 b 58 B T P
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