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A Category Classification of Multispectral Images Using
a New Image Enhancement Method and Neural Networks

Yong-Wook Cho, Myung-Seok An, Hyun-Wook Shin, Seok-Je Cho
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Abstract

In general, neural networks are widely used for the category classification. However when low
contrast images, such as multispectral images, are used as input of neural networks, neural
networks converge very slowly provide bad performance. To overcome this problem, we propose

a new image enhancement method which consists of smoothing process, finding the main valley
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and enhancement process. And the enhanced images by the proposed method are used as input
of neural networks for the category classification. When the new category classification method
is applied to multispectral LANDSAT TM images, it is verified that neural networks converge

very fast and overall category classification performance is improved.

I.M B

27 747 A)2F(remote sensing system)L AT EHOEZRH whl e MAEHE dUAE
Azstd A7 A, Y 2 74 B4 5L 2ARIE Aadolt 43 A ALHezRE
A2HE dUAE /MNFAT HIQ 59 o B3 ggoz oA Jdder 530 o
=9 9A4L UEEF 94 (multispectral image)oldt @k TEER JFLEREH FRE LY
JME RS 949 4 A4S FYA, AF, Hol, B, vtk oz RFhe Aol ulf FLST
o3 UEEF 9AL Juige F9ez BFste AL FHeHlne] EF(category classification)2}
st} shelne ERE £ ST ARE AT 71 Y 2 dF A =4 A4, AdAe
) A% 2 9F, AU 2 HepA FAL EX ol A%, FAAR] & FoE ARSAT

Felze 2EEe EAHQ wn vEAA piog I veth BAAA HEezE HE &
2g e AzH(minimum euclidean distance method)® Ho] #AF £7FH(maximum likelihood
classifier method) 0] 91, HIEAAQ ez AQI2FE ol &3te WA Fol Uk T
9 o AFME AAHZFL o]&T EFHel TAAQ W I A $% EFEE
Bolu it}

AAY 2GS o4 FH iy 59 FE B AEE, LHE A5 2 24F9 7 Ay
zZRo) o EFA% P Utk ol F AFEL] AFsE AAN2TY 45 A% TR
§ @20l @y, giRie tEEy JAL FHEne BL=(gray level) Aozt FH7] AE
o), AR el F&A FAEEI BT EFATOl Attt ety dFES 939 BUx
Aols A oA AANTFY FALTIE BAAN BRSOl AL 929 FEE AlE
A e 94 FHe BEHo2 MYy Y (linear contrast enhancement method)3 8]
E1% 798 (histogram equalization method) 5o Utk AFuiul F3YL A&7 49 3
2 wolgsl A el AR EAGnZ dFER F4o) FE37I7 ATk BT UMY
& guE Y o 2 3251y T uiE] AFeR b$ I =9 FEETE AR A
A AR E&Ao] g

B =RoAE A2E g o $AE 9L dEez e AR Jbuy EREE A
Tt A2 e FAHE J1E FPHe DS Hosld Hsd WenrlE FHAE L 9
AsHe whgoln) o] A FHL tEEF 94 Z BF dd9 32ETY EX ) FE =
o) $2 T3 o] 4o Wit AA AUYEE FFHA e F TH 29 F2EIY $EE FT

tjo

-118 -



4 -IBBERTRAT AR $98(1999.12)

A ol BE HYmelM FUssie Wiolc) A2 RE tF AAN Y 03 JAT
(error backpropagation) 1733 2%-& AF&-8%T}. 8489 LANDSAT TMthematic mapper) %A
(12134 333 LANDSAT TM 94¢ Yoz st NHH2%e ulag A% 44 AL 9
HoE 3= ABHERED P4F 94L 4o s ARNTYo] & SPLTs) o wa
I, o A%E £5 29E 9¢ F AU

II. ctSEZ Joo slelmal 85

AT 39 23, A9 A 71 @4 OFEF 94 PUE Molz RHAG. o] YUx ol
TERA AEgle 99oE ERIAE Rol A ERoltt sHuy EHPdE g §2es
A Aol FAF BRY 5 FAAA WS 2742 Re o83 vEAH ubgo] wo)
AHEE T

A 2= AL ERdlele OFER 93 4AD 2 slelna ER o) (sample
data)} BT WEs YYHE dFEF 4 2 2o AR KT APE T ol
ARE 7P @A wEE FteaEe 98 Savt S Aoz wAHSE wWgolth. agn Hy)
AL BFEE 207 8 wol29) Fa(bayes' theorem)ol 2AEF ESHoz BF, B TE
4E ol@she ol R I U AL EAgez St A $2Uc Ayrg
S OlEIE Y] BEg HolHEtY £4 9 FRALS EAZO T AL A sApge] B
7 A%l O etk 53] HolHEe] /At REE 1A W] Ay AL ERHL o} 923
T ARES 7M. 28y B EF 949 A9 dRE0] At REE SN 9] g
Ho frAb EFHET AR 2YE o848 ERHE o Po] ojguT)

ARHRYLE B8R 929 sbne 70 71 Bol ALHT B =RNE B4 £
SERGH NBHELY 2Yg At oot A5E 4 3] AAFEE WslEE o3 QA
ABN2GE ALstglth 23 92 AA4s2ge) S5 OFET G0 od sengz 2
FE A L3 e aE HYse gt voHE WEa, olF o)8dte dAREE 2 F
doltt. B Holg 0= 4 (D# 2ol AAZE wld FHA & F(ayen)d) 27] 29 48 o
SX A Q% Q9 954 AaRels 848 I8 AH AF 29 o) gk A WE 2y
T 039 23 ¥4 ES Ui,

-119 -



A2 94 PG N33 FE o8 OFER I FHEln 275

u=0w} (1)
. 1

Auw)= 5o " 2

E=1 3(1-0) @

AL WA UES A0S nlEsd 42%e Sadth A0 14 T84E 4 6% 23, 2
A7 270] ARG ZEg) v1NA FOW 4 ()~ HHL HEEy) A5 4 SN A7
BE wsh wyd AN o) W ARBE wysh wuE A ©OF DF 2ok

f(w)=Auw)(1—Ru) 5
wit V= wi + dw;

= wi’+ 78,0 )
witP = w + dw;

= wP+ 8,08" (7

oA ABREI} ZAEH o] B AR 2T £RI}A e volHE dHsA U
oo 3 AT 2% o3 HF Ftelnds R

2. mMorst A2y siEna 25
23} 9T ARY2Pe £F A5 S ARAE DT 2L 20 DI} Bk
- AANZH A LA=27)7 Folok Bk,
- ARHEYe 23 $YAZ] Belol Bk,

o] F o2 FPNLE WA 3] AAME 4 Q)9 dAZE HEAF dodte ZA ok T
Z tiA 9AZEANA t+1WUA AZZ = WPl I 23 F£YPAe] WG

w' V=" + dw

= w4 9f "(w)( T~ 0,)0; ®
©® AR Bede 2 339 AEYE

WD 1A Sy ) 2 £330 9ARE

7 : ¥ 8 (learning rate)

f(w 8BS 49 v
(T—-0,) : ExgH} &89 3}
0, CY9¥xEe 3}

-120 -



6 -HRERRATRCE $98(1999.12)

F =2t dAZE HWEF guwrl 09 A 9= 27

A @A (T-0)~ 0, f (W= 0FE O~ 00lth o] 3 R Wx 23 (T—0)
~ 08 REUH SH=EHT A7} 09 7k Roltk. ok ARHEY o] BE o]2oln
AL ALl 228 AE JulBT. o] dE HIF 03 $HAINO] “eAHelE AAHZ
Sel B g AolR2 NP Aol olrd 9%8 vjAA gk T WA £ (w0
~ 0= 843 o) =847 00 7R Aol ok AAHEY sgu) ANY d wee g
°l g% g duidth mARtoz 0= 0k Yol 00] 7He Roltt o wWelml
HE PR 2 NEFE AR, JPES & RN Fe NESE HAE Sy HojHS 3
8 normalization)d& 4o LA g} o] AL vgsﬂiw R £@ Az koA AAHQ
AFAN2Re 45 Folmel Bk @A 0~ 07} HX YES S dolHE P4 Fdue
ool WHlE A 8 FE oF YA F2a ARZY 45 =Y 2= ok

=2l AHEE TEES G4 94 dulvl B3 gUws) e 2B 2 MESE sy

BUET 2 FEAN A NESE AAEE og WA Yoz Agay 0} Sy
°of =2 ARs2Ye o] Foldr). ol TV o)A B =RNE N2 Iy gy
= T oIS 2olT o FHE GHS 41BN YYPoz = A2e Ayus Reye
AFEAL. o FHE G4 g 3A s I dolgrt 0o A P dAL Was) =
o 2 d3 B2 93 $YAt0] A FolS0) AANZHY BEA S0 HojA)

(TH D & =8oA AL 1382%e] Txoltt A=e G4 o) o8 4T 94
e 4 dx=e Qo s stu, £RTA st TS 4 29 2507 Fo AR
2L gFo

fo rr
>,
tio
Yo
=)
o
Id
b
lo
2
4
it
>
N,
e
2

3. ®igheh WAt Aty

7188 B 3 W daalFos AP Y AT FASY So] Ro) AR} it
Agdiul UL 4 G4 HUss A¥xos Y=o wodrz wpe ol H¥um)
e 4949 FYx Mg 2 FATTE AHo] YUtk AUy AL oEEd 94
o A&stetde BAM] Utk 2 olfE UFEF g4 AL gRE) BAE0] OF S RE
o BEH YA, 459 BaEo] Bre REAE EA ] o)t}

BT FUY L I2ETY HAE WNESE Qoo wat FUSA TEHTE Auix)3}
= dHolth S2ETY FUSEL AR} £ UEES 94 gl 29 4 Jey =47}
A2 He FEY HUE7E N2 FAAE o] M Pue &4 Ao oj¢} Z&
EE RAFHI] A8 B =RNE duE 24 SEAE Pue 248 AYe oA & T e
A2E 98 F3HE AYsigdnh

-121 -



mountain

tield

m =
band § sea

) - L]
band 7 urban
7 ]

enhanced
image by
new method

(K) layer(J)

<a® 1) Merst MAE2Y =

Fig. 1. Structure of a proposed neural network
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Fig. 2. Proposed enhancement method
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Table 1. Classification performance of all categories

non-enhnaced image enhanced image
mountain 96.85% 98.31%
field 96.84% 97.96%
ground 95.92% 97.06%
river 99.25% 99.50%
~sea 97.50% 98.96%
urban 97.43% 99.06%
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