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BT SEH RN -

BABRNZENRAFRESSHERAGMENRE RN - BAERSEHRR:E
UHmBEEZRETENEAFEHE1960FERE —BRBBETIROS-1 (Television Infra-Red



196 . KRR B B AR

Observational Satellite)F+ZeBAA(E, 1988; Kidder etal., 1995)  #12 EIEAYEH &
RYEERBE IR F R E RN EAREEUEBRNAERIMTRR - 2R HHRA
FHREEERTEARNEERERIHSHFANKS » FEMKANR KB EAEHESR
EMENERE - RAMAEHERUZT2EE —/NF 2RI O 2 IR 7% B+ F%RR
BMTRANRE  ERE R AF RSN UBESERORADRES WA
®A - iR —FRAFSNBNE/AEZBEHOEREE - - BETEBNETAE
Y BEZERERRORGEDERRE —EFBNHERTERITHF ASERANER
£ MIMMEERENE-SRRERIRERGUAST > ENAETBERIBR—HERE -

HHREBRF O EARIN I (Statistics)BFIBE (Thresholding )& Rl (Goodman, 1988;
Rossow,1989) » i@ ik RAEH HLRREIR L —E B A RENE R >  BAAEHEEEMAES
BEAEBRE THEAE  AEEASTHBEREEFEERAKRKEBNAY  REAREEE X
TN - AEATHEEREZREAN IBANEREANZMAE - ERELNRE » S
IR ERABERNEA - ARRZERXKEBAEZHENEEILRETROEERL - &
MAR R RMENAEERNEERTBOER - FIMIARRAB NS > ENERRAE
Bt o IR B T M LUREE - At R ENBNKERMEEY > KEHBIELEEEE
F MIRAXRABAREIAVEINENER - — KR EEELNTREREM &t
BEsth FBEASER - AEBFAREAIEER LNRRHEZR P HREMHERIIRE -

EERBNESHEBE (Artificial Neural Networks) B BAERE » ERGREN
M LRET -ERRNW IR HRGERUBEREHEREXKBREHNES BEAFSHAN
RREH H A LU R BRI T R > M BRI CEE R THERARS RS R
KRR - ANNBNAERH—ERBNHEEEEE TH > TEEREAATEEIRNRE
E2ARR  BIIWREMAERNREER > A9 REE S ERERE B0 LURFRHY
AMABRNBEHERE DR ENRE T9RBEETRENER -

BIRAREHELCEBBFRATEE - EREREICHEZBRBEMBREL X
AT —E B (Texture) K BB BRE - AP FRER T H R RIE DAk (Singular
Value Decomposition, SVD)HIK-L(Karhunen-Loeve) B #ixk > P BEABREBEEGBREE
M REEEERE > BEANHSHER ISR RER LB &Y - BEESRERRHE
BNEERINBERIGE > HMRA T IFEHER (Unsupervised)#Kohonenfg - HIFAEM
RS EPF MR - LRSS 5 BIETH B IE  EEIIRTRBRKR
HARERHNARNBREFAARIEREMIIFIE - RENEETRIAEFTE -

ANZABRZHAT - BMHHERGHBREINZNE B Z0RE T RS MR ASE
WINRE G IGRIE - WA T AT AR ARG L BRI RIES A PR T
BAER RS -
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(—) SVD¥Bik

SVD#H (Jain, 1989)7EB@E B (Restoration) * SAIM{EET (Spect rum Estimation)l
REBMEFHELRE—EREERANTE - ERESFP >  BRHE T REM (Singular
Matrix)BRGERAMFMBERTUAE NN IR » EIRUNGTARTRERAREBORA - MER
SRR TRt i ERVRE RBRAEBUR - FAENEQECEERBLERI®  THEBRKEZRM
ELEARERER -

BAHE —EAMNMN) B QIEREX - rRRXE AT (Rank) © SDERIREXR R
—HAEM (Diagonal Matrix)DIZBHERENWEY - HEBEWERY, VES

U=XX" » Vv=XTX (1)

3] U, VEER/NNRBHNBER (Symmetric Matrix) > B U, VEHHENIESES KM
(Eigenvalue) 4,4, -+ A, (r=min( M ,N)RFA 24,224, - Ey, ¢ 258U,
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VIR AR - R
XXy, =2y, (i=0,l,...M~-1) (2)

1

X'Xp=24 (i=0,1,..,M-1)
B A ERREOT o WINDA LR - (TR RRIERIXAIR A B ¢, g SRR RIAE A
Z PRI R E T RN
A=y X¢ (3)

He» A B—BBEEBRRFAERN(ox) B ARER

—\/Z 0 - 0 |
P (4)
0 0 .0
0 0 - \/Z_

2(3) BNR B BAREMIXAY & RAA AR SVDER - Wy | ¢ SR BISTAEME (Unitary
Matrix) > Blyy” =¢¢" =1 » B () ELBIR » AIRHEISVDZ KU@iR - Bl

X:yIA¢T (5)

(3 A BEENRET BAXNLERY > AMERAXNHEENARLR - Kt—EWN

BIRE AT DU TR R TR » T &3/ NIN - BREBENZRBLEET SR - EHRE A,

BIR/PRRSF » AU EERBIZEEA - BB/ A, PLUSE » TTHE P FFIRERRHRE -
(Z) K-Lis#

K-Li##&(Jain, 1989)@MHKarhunenfiLoeve BB BHKY - (LB —HHEMEERE > B
IR IR BRASRRIEMHEM (Uncorrelated) BUREL - IHhBIE TR e S AERNE
Bi(Autocorrelation Matrix)HALRTRK - MBRESICHBAIRREASY K
TR E % (Recons truction) 4R S AT (a8 L LERC SR AR S B R A RIBMIS H iR 2

(Mean Squared Error) e

B —EMNAX 4G - XM EAERRERR T E AR
R(i,j;mn)=E[X(i,j)X (mn)] (6)
DA, BREBEMRBAREANESRHEE  Hpi=1,2, J B (k=MxN) » WAKFHET
A /A 24, 224, BREAR §FRKERR - KL
R¢. =4 ¢, i=12....k (7)
EFBE S A RSN - RATER—ER A ZFTARR . B Fsake > |l
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¢
HR%#M B A R AEE (Orthogonal )RR » #K

i#j

1, i=j

2(9) P HIOR — kKBS B TTAERE - BRXAK- LR R R
f=¢X (1)

SRBREFIES L IEWRE - BIRR T BAXMEERM - K- RERIE RS
X=¢"f (12)

FEEEHIR fRIR/NIRERMXN » et SUR G B XAHE - ERERBEEN - A BDUHATSME
{EBCARIER D AR E ] - BHEEERENSOXFCREEHRELEMEIZIRA -

= AWERREE

B AT R AT 2o R T AT B A (Freeman 1991) » DUBIBE A BSRO S /EIRBE » 7£
RBEBVEECRGERBYREES - LWERK - SFNEAASRN T EHEERALEER
i —I] - MEABRENRE TR ERESRARRREREN—RD - S HER2hirsRE
Jef4(Processing Element) AR ARG RIE L@ R - ZE A &M E A FRIFE#E
J&(Hidden Layer) » JEEUE IR LAARFIMIHEME (Veight s) BEE - MENHELAX —BREHAR
B B8 A T L B FEROE(E > BN — BB ME SIS R - 2R — RS
HERR RS - ERHEEERE S BRI CERERES - HFRARX  wiBAIHEZ
HE(E > % HORIE

0= f(iw,.x,) (13)
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1
net)= (14)
J(net) 1+exp(—Anet)

APARKPROZHH -

REBH SRR NSRBI R R AE T AR - REOERIFIISER AR - R
RS L MA RIS ERETVEE RBRMES S B ABRHRRE - SR
KA FHAESI A I Rk (Generalization)BIBE ) » FESE 5@ & BB 6OB3 B 1E FO FL R B
T - —RERRIBE BN o DIEESE A LEER R Rt ERSHEBEE R
REREARBRNICRAR - BARRAEEALSENERRREIERT » —REEIBRK
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R - ItS > ERENEREREERENTAES TR EARSHEMRE T 3R
KB - WY HEBENRNERR TRE » DU RRamaee /] -

AR HERR A B2 A v 5> BB AU (Supervised ) FIFEESEE B (Unsupervised) il » ¥ E
NENEREENEERENSESA B EHEH ER&Y - RAFENHERLEREN T
FERTE AR R R MR AL B BV AR  RETRESHERAFNEN®RL » NUE
Halig O SERABEENRHES - EARRTESAERKYE  BAERAREARSPE
R DAFE BB SUAIKOHONENHAR REES K R BB 2 AUER 8 - LUEFI BB BHBER -

KOHONENi# SR B H M A BNMLE > HBEEERAIBE —EEBIRE(Clustering)Hi@
2> BRBEEMSelf-Organization) AR - HEBHMBEIAR - E2EHNERED » R

[ 4 Kohonen BAHMBRFFRAE MRS - @ASAE x » WLAIRHAMER y -

SRR A R ST M RIISUE T « A RBSRBA—Ie &L E S BT
SR A IR AOBE B - HRAMRBN A REX  REEREY o RIRS R ST - AT FRBR
E

X, ~ .| = Min| X, W, (15)

o || || e B2 BK$4 ELBIEME (Euclidean Distance) @ i REA BB THEE - j IR

Wb E AR TR AR o TEGREW IR 5 3 IS I AR 7 B 3L BT 2 i AT A PR ARIRN G 2 HEME 4K
TR - A

W, (t+1)=W, (1)+alX,-W; (1)) (16)

RFoRPURY - EREHEPEEERRERZR L » TN SR/ SR BE
B SR — {75 F A T - A0LEERE ML BAHOI B AYEIE - B—REME 2 (Vinner-Take—
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ATDBGHR] » HEEERURP R (Competitive) WBREPHER - EAN o N, BEEH
B

a(t)=a(1——t—), O<a<l
. (17)
N(1)=N(0)(1=2)+1

RPTHBRYISATERE - Ne(0) R FRRMMIRPRAGEELAR /N » N (t) S BERFRD A9 38 0T 8L
Y BEERESTHE  a(DFAN(OH B HRA—EERhN: ,VO)ERFTR » HRRARK
H{FAkB(Neighborhood Interactive Function)  Kohonen(1990)# MIRFRIBH T UIE
#7(Gaussian) B A E & RAEEHR TR HRER - WEZRIFIER - B

2
MNNU:aﬂ)mel%;ﬂd,ieNJu (18)
o‘(t)

R r Al H B S BRI AERENCRAR > o ()Mo () 9REENRRE
B - BEEFOR TR ARR

WO+ OLX W 0L, jeN0

%(’“)z{%(t), jEN) Y

SE A S 2 B S 0U 6% B A R4 B BF (Se 1 £-Organization Feature Maps, SOM) » ShEEME(HZH
BT BEBE R A AP I e AR A N3 S LR [F — S g T L -

/g« BEEREBRRAFR

AW EEEFF19964E = H B FGMS - SKLAM 4R M 2 BIEK RMMHT - —ReBEH
BIRRATBERR2291%2291 » & 7 ML P EERAVEE - RFEN 75 WA E600x600K/NIE
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EREIRBEER - REOLIBREEFECMIMENREE A 2 REETHEBHENGT
F « B> BIGEMA T SVDAIK-LEER » UL MER 2251 - HR—REEH600x60087 #EE ’ £
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Detection of Cloud Data from GMS-5 Satellite
Using Artificial Neural Networks

Ren-Jean Liou  Jing-Shao Juang

Department of Electrical Engineering , Da-Yeh University

ABSTRACT

The variations of clouds indicate many global phenomena. Thus many efforts have been dedicated on
cloud analysis. In this research we propose a method using artificial networks for cloud detection in the
hope to obtain better results as opposed to many conventional methods, which utilize thresholding or
statistical type of approaches. The process of this research first uses singular value Decomposition and
Karhunen-Loeve transform to extract image textural features in addition to mean value methodologies.
The extracted features are then presented of a self-organizing feature map or Kohonen network for
automatic detection and classification of cloud areas. Neural network techniques have the capabilities of
generalization, fault tolerance, and parallel processing which can increase the speed and accuracy of the
process. We used GMS-5 satellite data in the infrared (IR) rage for demonstration. The results clearly
indicate the superiority of this approach under many situations which are considered difficult for the
conventional method. High detection rates and low false alarm rates were achieved. The processed results

also show some interesting classification capabilities which can facilitate future studies on this topic

Key words: Artificial neural network, Cloud detection, Singular value decomposition, Karhunen-

Loeve transform, Feature extraction, Kohonen self-organizing feature maps.



