#5033 % 12 H 3 £ % K Vol. 33, No. 12

2007 £ 12 H ACTA AUTOMATICA SINICA December, 2007
[— R A [y Y 3 \ [} N
ST mIF B HIN B ZE M )| GrAERIRFE L
MO FHERE!
W OE NS S A RKEACURE A, S338 09 2 1 Y25 I (8] 9 5 00 27 3 2000 SR IK — i) @, AN SCOKs g3 40 2

(Nearest neighbor, NN) {&] SLAREEFR A 22 B0 45 b L IRRE RUAH 454, B2 HH T — T T a5 ale A0 0] 1) 4o 22 00 2% 1 SR e AR e 43 5
k. ZTTIEH FE BN SR A6 T4 28 0 2 R 1) T 5 ), ) P ESCE FR) s 20 05 K D) 38 93¢ e HL A A I PR AR AR g o 28 I 8¢ 1)
WZREE. SRR, Pl W ke AT A BRI T TR AR R, AR REASSRAG 3 = (R TR %, s R0 45 1 1 25
INFTA], 358 98 0 2% 1) 92 Ak e

KEER AR, FEARSE, Bl AN, 755480

FESES TP391.41

Training Sample Selection Method for Neural Networks Based on
Nearest Neighbor Rule

HAO Hong-Weil JIANG Rong-Rong?

Abstract
performance. To deal with this problem, a training sample selection method for neural networks based on nearest neighbor

Training sets usually contain large amount of similar samples, resulting in a longer training time and poor

(NN) rule was proposed. Considering the significance of train sets for the performance of neural networks, the proposed
method combined simplicity of nearest neighbor (NN) with high accuracy of neural networks and utilized the modified
NN rule to select the most representative samples as a new training set. Experimental results show that the presented
method can eliminate the redundancy, achieve higher recognition accuracy and better generalization ability with fewer

samples and less training time.
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Algorithm CNN
Input: training set 1" ;
Output: reduced subset D ;
begin
pick the first sample z; from T ;
D=z ;
T=T-—uz ;
repeat
append = FALSE ;
for all patterns in T' pick x from T,
Find s in D such that Distance (z,s) =
min,,; ep Distance (z, s;);
if Class (z)# Class (s) then
D=DUz;
T=T-x;
append = TRUE ;
end if
end for
until append = FALSE ;
return D ;

end
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Algorithm WCNN
Input: training set T ;
Output:
reduced subset S with predetermined number m ;
begin
initialize A = (), n =iterations, k=0, V, =0, S=10;
dok=k+1
D = CNN(T) ;
A=AUD;
T=T-D;
until k =n ;
for each pattern = in T do
find x; in A such that Distance (z,z;) =
min, e Distance (z,z;) ;
if Class (z) =Class (z;) then
v; ++
end if
end for
sort V' in descending order ;
doj=7+1
select x; from A according to V' ;
S=SUx; ;
until j =m
end
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Fig.1 Images of samples in MNIST database
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Table 1  The test results on MNIST database
FEA LT 72: CNN WCNN

A H 12286 18000 24000 27000 30000 36000 42000 48000 54000 60000

FERIRGEH (%) 20.48 30 40 45 50 60 70 80 90 100

WRHIERE (%) 94.67 95.42 95.55 95.71 95.63 95.60 95.11 95.25 95.2 95.43

#2 USPS FEsiihsi it
Table 2  The test results on USPS database
FEAR ST CNN WCNN

A H 1598 2400 3000 3600 4200 4800 5400 5600 6000 6600 7291

WHIEM% (%) 88.34 90.18  90.63  90.88  91.18 91.33 91.43  91.62  91.33  91.43  91.28
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Fig.2 The test results of MNIST database
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Fig.3 Images of samples in USPS database
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