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Abstract

A modified Kohonen's self-organizing feature map (SOFM) algorithm which has binary
reinforcement function and a constant proposed. contrast to the
time-varing adaptaion gain of the original Kohonen's SOFM algorithm, the proposed algorithm

learning rate is In

uses a constant adaptation gain, and adds a binary reinforcement function in order to
compensate for the lowered learning ability of SOFM due to the constant learning rate. Since
the proposed algorithm does not have the complicated multiplication. it's digital hardware

implementation is much easier than that of the original SOFM.
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Table 2. The contents of 4 class data.

| 2o | 23141
1 1 - \
| 2 ERS |
3 el |
4 FEEEH
k3 3.4 Class ¢ = 1 / 16 =
0.0625
Table 3. The  Experimental result
with 4 class clean data
i Kohonéﬂ 1 Kohonenr Proposed : Prupoéed
EPOCH Original i Original Algorithm  Algerithm i
Mirrarining -Testing ) *’I‘rair}rirrlg“ -Testing
1000 97.125 :
900 96625 |
800 97.00_ ¢ ¢
700 7”9471 47,625 9420
600 94*)3 97.25 N 93.40
500 9427 97.00 9413
a0 9400 [ 97125 9453
300 9453 96875 9460
2()}) 94 (Jl’)r 25 : 94.33
a4 & i
| 100 L 2\ j 9420

¢ Average 94.218

97.187 94.232

Kohonen Original SOFM&]

Al

() =090 - Number of iteration)
wp - A2kl wel 7hashe Topological Neighbor-
hood

e 4.8 Class ¢ 1/ 16 0.0625

Table 4. The Experimatal result with
8 class clean data.

T
|

Kohonen Kohonen Proposed | Proposed

. EPOCH Original Original | Algorithm %Algm'jthm
‘ Training -Testing “Training i Testing
Cow0 9167 96 | anar
900 89.47 94.375 | 9277
800 945625 9260 |
Tr00 " o400 ‘
600 93625 1
B0 9381TH 94125 |
400 934375 90.63 94.00
00 941875 91,60 95 0625
200 94,575 92.07 93.5625 90 80
100 92,9375 0020 9400 9173
Average 93,88 9155 94.19 u2 01

ofal ZagrE A Al 243 F4AE A

& 20079} 375
shrol =

(186)

3z T

o4l Ztshdtarel A Aol Ay SOFMe
§ Heol5E 2 "9 HE Folof el o)

dejabre
e =2t = b = 0.065
m(t) - AZrel Wl 7H28= Topological Neighbor-
hood
k3 5. Colorado A9 dlo|etelje)dt A3
A
Table 5. The experimerdal result of
Coloraclo data.
r e o -
i Kohonen's | Kohonen's | Pmposed | Proposed
EPOCH ! Original QOriginal Algorithm | Algorithm
-Training -Testing L Training ' Testing
100 57.2451  64.3917
200 56.7460 3 645895
300 _ Db.5476 857765
400 56.7460 e 61.6222
500 547619 | 511375 674603 6280
600 56.5476 36103 696420 6567
700 0 538081 710317 66.3699
800 ; 530188 68.8492  64.8863
900 7‘)73 2579 B2.6212 701489 66.4668
1000 56.7460) 29179 68.3532 64.1939
o e Sduss | b
Average 56.4095 68.6508 64.6884
ks 6. Colorado d©lolete] 7t Class® dlelel

A%
Table 6. The number of data per class in
Colorado data.

s dlole} 4

1 N 302

2 56

3 21

4 23

5 70

6 87

7 35

8 35

9 122

10 147

1 11 38

12 25

13 50
W] A Aldel] o w e Pejw(y
Fab RS =H3lc) s7ke ARkl shdele
AAZkE g A9 7 [terationol didle] Az o}

AT X]LW

- el bishe gk A wE

A
T

o

>

Al YT AL e
]

G4 0.0%°) ok BHae

Axdet.



19954 1R HEFITHEH6E

FAA & ¢ ¢l “Dirty Data"9 4
12%A4 8] HEx ado] slgich

o‘l‘ 11%"‘

V.2 8

RN TR s
RS Y Sy
U shteh ol ASE sty dueisel 18 ke
Bk wa S AL AILOEA Ve o
Hol Hsh = wAslsict 4t 214 S 2
Sk SOFMS) 7215 alt 44 Alxdo] ¥ qb

9o} PR B o121

2 g YEE A

Aah A 7o) ohd o A el e A2
of W wolehs e mslom AHYSE AR

A5 oF s Bodvh o)zl 4shtee)l AA 4
Aol ZgEl SOFME “Clean Data”®} “Dirty
Data”ell dislix A3 Aa} siiAlgol $88) =h

4% Kohonen®] SOFMtae]&ywr} o] 3krlel A2
= 7S A¥EE el sl gk slege]
Aol ofE dare|Eils g Hod ’i‘ﬁf}ﬂ] 12|
I Mo} 5 7 HHES 7 5 9lS-S 5ok

f oo

o

S

T.Poggio F.Girosi “Networks for Appro-
ximation and Learning”.Proc 1EEE.vol
78 no 9, Sept 1990, pp 1481-1497.
z._P.Lo B.Bavarian “On The Converge-
nce in Topology Preserving Neural Ne-
tworks” Biol.Cybern. 65, 55-63 (1991).
H.Ritter K.Schulten “Convergence Pro-
perties of Kohonen’s Topology Conserv-
ing Maps:Fluctuations,Stability, and Di-
mesion Selection” Biol.Cybern. 60.59-71
(1988).

T.Kohonen “Self Organizing Map”
IEEE.

Z. P Lo Y.Yu B.Babarian “Convergence
Properties  of  Topology  Preserving
Neural Networks” IEEE Trans. Neural

Proc.

{187

(9]

[12]

Bt £ 1 % 187
Networks vol 4 No 2, March 1993.
T.Kohonen “Generalizations of the Self-

Organizing Map”  Proc.IJONN,  vol
1.pp4h7 -~ 461, 1993.
A A ARy dae)Sel g
Fe2E Aol oF 233 3AF Al
= FA] A" g shplE)/ A8 R
A pp 365-368
E. Domany J.L.van Hemmen K.Schulten
(Eds.) Models Networks
Springer-Verlag 2nd printng 1992,
V.V.Tolat “An Analysis Kohonen's
Self-Organizing Maps Using a System
of Energy Functions” Biol.Cybern 64.
155-164 (1990).
van Kampen

z )
3

&

uol-

LN

of Meural

of

Processes in
North-Holland

Stochastic
Physics and Chemistry
.1981. Armsterdam.

C. Darken J.Moody “Note on Learning
Rate Schedule for Stochastic Optimiza-
tion "

A Gersho "Adaptive Filtering with Bi-
nary Reinforcement” I[EEE
form. vol IT-30, 2 March 1984.
L. Botton P.Gallinari “A Framework for
the Cooperation of Learning Algorithm”
pp781 - 788.

H.Kushner A.Schwarz
nce and Asymptotic
Adaptive Filters with ¢
IEEE  Trans.Inform.
2 March 1984.
S.Y.Kung Digital Neural Networks Pre-
ntice Hall Englewood Cliffs, N.J. 1993.
M.Hagiwara Feature

Trans.In-

Weak Converge-
Properties of
Constant Gains”

vol  IT-30.NO

“Self Organizing
Map with a Momentum Term”
LJCNN93, vol 1, ppd67-470.
M.P.Windham “Cluster Validity for the
Fuzzy c¢-Means Clustering Algorithm”
[EEE Trans.Pattern Anal.Machine [nte-
11..vol PAMI-4, no.4. July 1982,

Proc.



188 4 GuAas o Aadsrs A A7) 2E AR B E Y T b

e AR A e

Ml T(EeER)

19599 99 74 A 19824 2
o AgdiEtw 37kt &9
(b, 19873 2¢ v
Purdue whetal djshsl =7)g

- . s3h 2<1(TSAD. 19924 8
‘ 4 "S- Purduewidtm ohshs!

W71t S (Fbh . 19939 e @Al Fol
dheta W7)Ale] Bake)h . F AhlEoRs 417
sz, w2 Az QPR $4 S 2
H, wole} wlol2s ).

£ X BUEER)

1969 64 26440, 19934 2%
T o AriAel FEst &
. 19959 149 &) Fo) et
ek ArlAlel gkt MAlek
ANEHg, FHA Feks AE 3R
g AHSAl, FE maAs 59

(188)



