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=1 & Q1 4] (supervised pattern recognition)©] gt ¥-2t}. EA 2L el & AR 27}t
7t 2R & 2R3k st o) 2ol HEe] 25 E e AL TF £ (cluster analysis)
T 725319 Q1A (unsupervised pattern recognition) ©] 2 &}, thE A wak Al A e
o] &3 A=A EAA 9 FE|EL 3| A LAt
AFE S &3 A= Ast A, 2ZF 82, PPR(Projection Pursuit Regression),
g 5o g HIEF HAATS FEHE AdHAG AL £
SR 98 MY Aol e AL EA (curse of dimensionality) 2 A}
o uzkd FeA BAFEE F FHEA Rale AFge] o). A
22 5 (projection)E o] &3 WHL AP EAE FE5] w Eo 24
F3317] AT Tl Aot Heidd e A BA
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7] 913t A 2R 4 (adaptive parameter)d] W42 =7

s B9 Mee Az AV des 59
I H 24 Wy o] A S A 7H 2 At
71 98 T2 A8 H e A8 daeEe 10 FAAL, F2H B4, ol
e 98 S 7HA 2 sloh 38 AAEA M E B2 Ao 22 Friext
o} o] A7t ZEEA Bt wpelbA 2ol e Aol NASHA] gow o)Az o] Pk HAs
Al7le EN2E Jd0 dnal e Faido] 55 A} Chen} Jain(1994)-2 Hampel 2]
tanh 348 o] 3l o] o & WE BHAE s dueES A on &
et 5(1997) 2 BAE A Bol g8 E vlo|X| ¢t o] B& F &l 2 AE AT
d1e Z& A AstR
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AN 2 (Yo, Upi) = 3 (Ups —ﬂpj)%h Voe 0 Ee 18] && 7HA & SE¥ Sy V =
{Voop=1,---, P} olth. &, V= YHAEI} o] FX|o[H 0, o}y 19 & zZErh 33
Epin (V)= {V,}4 *}LLEOH o3 FAHZ A9 %& YeEhlH, o]z AdurA
A Mg oS3 2.
P
prwr(v WZ
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Ae A e @t o] BAH L 237 A& BAE A o] ALLEE Gibbs B X,

5 PV, W] =1/ZeFEVWI & A}J%PE} oldl, Z= AAY Yy fw [V, W] =1& @53
E} n2tx E(V,W)E FAslste 24€ PV, W|E Hdslete FAz A=At o9
Yol A =3 A&EwLe owﬁé'ﬁﬂ} 39 29 HAs A7) wjEo ol -g
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718 & A&t 01%7919_3 A8 F oy} AAZA A 1 ghe i A¥FRor A
FEct 2HA 3 WS 98 MacKay(1995)8 - 338la}.

3. Chen#} Jaine] ZHAE JAs} S

Chen} Jain(1994)2 YA Q) HA g g3z Fo] o] 4X o MIAFAL Hehste] 2
2E 233 EL %50}71 93l Hampel®] tanh &5 E o] &8 AU A] &5 Ex(W,T,t) =
25_1 2 $u(r) E AHE T 047]}\1 Toi = Yy — Gp 01 L ()= AlZhell S Edte 2
A BAA Pi(r) = dey(r)/drS DEFTE 18] 3 ¢y ()= Hampel?] tanh 452 A}&5Hd
o33 o] Feoldrh

T, Ir| < a(t)
Ye(r) = citanh(ca(b(t) — [r])sign(r), a(t) <|r] < b(2)
0, r| > b(t)
A714 a(t),b(t)e ARG WEIF7L HE AAE FoA | FX FFE LS o

Aol qee Has AT ﬂm% F5olH 0,0 RAEY BT g} AR
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4. sl oA

2 HojA e 4t dAg dnelF(BP), #3338 5(1997)°) o8] AU EHAE
S¥s ¢12lE(RBP), AW 2¥2E A5} ¢32]%(MRBP) 2 Chen Jain®] 2
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o £ 4348 LAFUT. a8y AW BAAL 232 Agstn 2w 2E thEAue
A7 G Bdd 23RS AF ot adN AL T F4E Yehin A8 e
& Jehich RBPY MRBPE A FAE9 o9d x}ioﬂ o3l A tﬂxﬂi LIb~-is
£ 2o &t} CRBPE A FAtE ¢ tisiA RBP, MRBP X} £ 24 A E Ho
gAste B = AT AAHA FAE o & 49}5}.—,}3 '3—;%‘ i 4 4= s £ A
Ao daiA = CRBP7L th& W o vlaiA o £L2 33 A7HE B 3o

4.2 o WAy AAYS 34

dne]Fe] S vl £43817] 98] Hwang 5(1994)0] AL8-3F 570 <] o)k n) A&

£ AM&-3t1, S 2 FVU(fraction of variance unexplained)& A8t} 343 ) 9}
ez g AT W8-S 98] Hwang 5(1994) =& 8381 5(1997)2 Fz3}a}.

FEst S(1997)2 dFE] F5Ee] Afo 242 TF3R Re TAAR € 2F
Ag a2l3 LAE X¥eE FAAR g LvE dAH %ha]zﬁr RBPE= 7
gl 2RE RAFn, QX8 TFet= A A B el RBP7F thA £2 A
£ EoFErn At 12 2o A9E Ayt 459 2F4 tﬂra} a2
A3E HAFA T A4 -4 o2 Ew) MRBPS} CRBP+ A< ¥5:3 A7} S Hol3E= A

°} 9127 RBP Hute 23 $44 238 2o Erh
4.3 €714 §2A4]

2 Eal*‘?‘f%ﬂﬂ“ uk8] 3:(1995) 0l o} A|tE TWrA F2A4 A 2=l 7] 2] A]
283 FLd 2hs A HEsle A ES BA ST =, Fahlman® $%3 3 o A5
%ia]%a AHEE 719 G71A @2 A4 A ~=l3} RBP, MRBP % CRBPE 434 3 A|
258 A2 e sl Zodd & 53 A%E viw BASQUT) oo AL &HE &
B2 7]EY A 2wolA ALE-E 4 o BA7 A4 3 16001e] F 2 o] &8te] Al
HE A& A =dted 2912 x40 ¥istE FAsiyTt.

2w B71A 13 29] A7)A) F & SFRECFT ARt AAFS 547 o

27124 1, 2, 3, 49 YU1A] 2E A AnE Ao} F20lA4 03/T3& MRBPZ
?1%%6}%1 %2 L7IA3H L7 AME TS AP T f FA4 F A43 A4S, E3L

2914 A4S RT3 Q14 &, 04/T4= CRBPZ #4314 &2 7|37 |42
Fotd A E o FAL F A48 A44, B4 2204 A4S, RT4E I4 52 vEhd
th 2334 5(1998)<] A& A o} 3lH RBPS Q14 82 95.4 % o] th 28 2 & RBP,
MRBP XEt} CRBP7} 23 848 #4214 53 & HoF0 RBP Bt MRBP7L 97t
¥ $L234E BAFE RS D F Uk
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X 1: FVU o8 235 AE8e

27t QlE A8 227 e AR

g5 | WY | w=5 | FEEE [ HYEE (x4 | FEEE [ FyER
g(1) | RBP 5 0.000686 | 0.001755 5 0.057235 | 0.071344
10 0.000581 | 0.002182 10 0.067744 | 0.079234

MRBP 5 0.000678 | 0.001776 5 0.057167 ; 0.071652

10 0.000481 | 0.001824 10 0.067876 | 0.079440

CRBP 5 0.000850 | 0.002155 ) 0.058322 | 0.075243

10 0.000481 | 0.002121 10 0.063257 | 0.075512

g(2) | RBP 5 0.013394 | 0.021717 5 0.122900 | 0.131182
10 0.013820 | 0.023580 10 0.123967 | 0.131090

MRBP 5 0.013394 [ 0.022586 5 0.080296 | 0.088417

10 0.013820 | 0.028300 10 0.080099 | 0.087122

CRBP 5 0.014475 | 0.049152 5 0.072480 | 0.080160

10 0.010884 [ 0.026171 10 0.072651 | 0.079825

g(3) RBP 5 0.326175 | 0.483644 5 0.427944 | 0.626164
10 0.177148 | 0.294066 10 0.373888 | 0.550518

MRBP 5 0.298503 | 0.465517 5 0.269904 | 0.496508

10 0.118797 | 0.238858 10 0.239402 | 0.444205

CRBP 5 0.298471 | 0.465887 5 0.269904 | 0.499790

10 0.118793 | 0.253875 10 0.239402 | 0.456173

g(4) | RBP 5 0.033983 | 0.033271 5 0.093983 | 0.094813
10 0.016381 | 0.019167 10 0.077504 | 0.081574

MRBP 5 0.027429 | 0.026236 5 0.086860 | 0.089106

10 0.012840 | 0.014748 10 0.076280 | 0.080741

CRBP 5 0.027429 | 0.026211 5 0.082452 | 0.087213

10 0.012805 | 0.016615 10 0.071150 | 0.080224

g(5) | RBP 5 0.284076 | 0.309024 5 0.329137 | 0.336245
10 0.240227 | 0.262676 10 0.334221 | 0.362864

MRBP 5 0.223241 | 0.252381 5 0.267965 | 0.294188

10 0.197427 | 0.216802 10 0.263774 | 0.286464

CRBP 5 0.223052 | 0.255942 5 0.260019 | 0.268621

10 0.197363 | 0.220246 10 0.240722 | 0.251081
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E 2 WAL, 28S 3, DI 1, 2,3, 42 AA S A
3 MRBP CRBP

TYPE | A% | Jaso | 03/T3 | E3 | RT3 | 04/T4 | E4 | RT4
81| 80 | X |309/320} 11 | 96.6 | 310/320 | 10 | 96.9
% |311/320| 9 |97.2(312/320| 8 | 975

F¥E2 | 4 | 2 |173/176 | 3 | 98.3 | 173/176 | 3 | 98.3
% | 167/176 | 9 | 94.9 | 170/176 | 6 | 96.6

F¥3 | 15 | = | 58/60 2 | 967 | 58/60 | 2 | 96.7
% | 53/60 7 | 83| 56/60 | 4 | 93.3

84 | 162 | X | 609/648 | 39 | 94.0 | 612/648 | 36 | 94.4
Z | 638/648 | 10 | 98.5 | 637/648 | 11 | 98.3

Z |639/648 | 9 | 98.6 | 640/648 | 8 | 98.8

+385 | 84 % |326/336 | 10 | 97.0 | 326/336 | 10 | 97.0
Z ]308/336 | 28 | 91.7 | 310/336 | 26 | 92.3

Z |322/336 | 14 | 95.8 | 321/336 | 15 | 95.5

w86 | 15 | %= | 57/60 3 1950 ]| 58/60 | 2 | 96.7
% | 57/60 3 | 950 57/60 95.0

Z | 58/60 96.7 | 58/60 96.7

A 400 | o 106 | 95.6 9.7 | 96.3
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Pattern Recognition using Robust Feedforward
Neural Networks

Changha Hwang ? - Sangmin Kim *¢

Abstract

The back propagation(BP) algorithm allows multilayer feedforward neural net-
works to learn input-output mappings from training samples. It iteratively adjusts
the network parameters(weights) to minimize the sum of squared approximation er-
rors using a gradient descent technique. However, the mapping acquired through the
BP algorithm may be corrupt when errorneous training data are employed.

In this paper two types of robust backpropagation algorithms are discussed both
from a theoretical point of view and in the case studies of nonlinear regression func-
tion estimation and handwritten Korean character recognition. For future research
we suggest Bayesian learning approach to neural networks and compare it with two

robust backpropagation algorithms.
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