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The Application of Image Classification with High Spatial Resolution
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Abstract

Three scenes of SPOT-5 high resolution imagery produced with image fusion
are utilized for experiments in this, study. ~Several classification schemes based on
different methodology are comparatively studied for Land Cover and Land Use
applications. The effectiveness of including texture’measures in the classification is
also analyzed.

The experiments are assessed with error matrices and also accuracy indices. It
is shown that the classification schemes based on object, which takes the spatial
homogeneity into consideration, performs better. Not only the -classification
accuracy is better, but also less scattered errors are found. Contradicting with earlier
studies, Support Vector Machines (SVM) was not found to be better than neural
network. This may result from the high complexity of the images under study. In
some cases, SVM failed to produce the best hyper plane.

Regarding the effectiveness of textures based on GLCM, the sample window size
is found to be very critical. Different land cover types are best suited with different
window size. In the experiments conducted, introducing texture does not always

improve the classification accuracy. The PCA and the method based on Rough Set
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are compared for the two stages schemes, which utilize a feature selection scheme

before the classification. It is found that Rough Set performs better than PCA.
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2 Not 3/ “ Not 5 2
4 / N 3
5 < y 4
25 34
Not 2,/ Not 5 Not 3/ Not 4™
e . K 4
1 1 1
415 2124 13 2
5 4 -y S
Not 1/ Not 5%  Not 2/ Not 4 Not 3 / “\_Not 1
X 4 » 4 K P
4 1 1 2
tgs 11a 12} 23 ?
Not 4/ “Not 5 Not 4/  “Not 1 Not 2/ “ Not I Not 3/ . Not 2
/ \\ / g \\ s 4 \\ // \\\
14 4 ¥ o4 13 o4 13 4
5 4 1 2 3

M 2-9 DAG method AJZ 5 fB47 52 = =7 @ 55k inG » B(MAE » 2006)
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22 BEZEFNALER
2-1 Eors| e TR RE B T S A (T i 0 A% b T
BT AR M A e 2 AR A 2 RS AT AR AR

PREPZ f w22 2 25

2-2-1 ¥1® ik

BRI 0 AR R E S FHE TREFRE S o R 7
Ptz g ENF stiE > A MTRBZ M T T U RA AR o
B FEAGAAMZET VR EE G B AL Ak Ak A
AR AL RS gt enE A en R b BB AT RN R
FoazEMGe BASDIAE S - LERPRIPN PERTIERSE o - L
T ¥ AR 2 AT e R IL N R TR 2 R s T o

RIS SRR TR RS- T A i B AR IR ST Sy A A R TR U R
Lo ¥R = A & a3 F BT A qr S & (Statistical approaches ) ~ A 17
= ;% (Structural approaches ) fe#gz# » 17~ ;2 (:Spectral approaches ) (k% & >
1999) 3-8 3 Nx T Uk Ls S - FF s Z[FE BIFE o
(=) B afis

ﬁ?&ﬁ%%%i%ﬁ;%tﬁﬁ&’ﬁﬁﬁ%ﬁ@$ﬁ$ﬁﬁ9?(ﬁ%

F01999) tH R@A BRFHERFGAFFEST T A GO EFNE S oA
FRiEehTioE ~ > BAREERE ¥ ¥ 25 248 (GLCM) ~ B2 %

& (Fractal Dimension) % £ % 8 = ;3 (Semi-variogram) % o
#¢ 5 x4 %% (GLCM » Gray Level Co-Occurrence Matrix » » ¥ f- % grey
level dependency matrix) 5 Haralick >t 1973 & #74% d1 » £ Lo AR5 § - 5
- D RS > T NP R AR AR S A feihip it B 4 A
H A RE A R APM s @ AT 0 GLCM % A B RILE B

FXoda GLCM A B¢ 2 BGTFBRTRE ~ LFHAR - PHBBITAR B
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HALE ] 2 BB Z 2 % (Marceau etal, 1990) -

(=) BHEAd-

i

SRSV ETAFEFTRREAZ A AM B R0 - B
X e

BAAERFER - BRI ELE A X LGS TR G

FI

o W IR
e G ARR] 0 R A RS IR R Rt A
TR RIS LA Rt R0 ) R IR ENE P L § AP
(=) 4gsfade= 2

A R R R E S e ek e o F v ) I E
( Fourier Transform ) r-] i #& 4 ( Wavelet Transform )« & ] # & 3% 5 i 8% (hp¥ >
TR R M T A N RILE & S o s (O P R AR R
Ry g (PAETE 0 2003) « ] R EHR] F AT R 2 RT F B g

B Wi A BT R GALREF PR P EAE R B £
fa it o

2-2-2 ECHO

ECHO ( Extraction and Classification of Homogeneous Object ) & — f& 4 *
ARG P BRApER S F 0 - A B ok s e Jo
R ARFAASSS E R R AR TN 2R B e kA b
WwiEAN > A ECHOS 2 Rl A A2 B P chd B~ L ikfop o 4p i crlit i~
LR F L -

B s MR fr 7 AR e > T 3e 7 - BREFS AP GRS B2
ARBTEAPE TP Ay PR AT NP E il 2 SR FAH A
KBRS 58 BIEE D B A BAcR s 2 o RSB A 2] 2 3 AT B
(block)» & - B % BT 5 - 353 %3¢ (homogeneous region ) > £ | * 7 I~ 5§

/ﬁv-r ESR TR A

ECHO®  th 2] A &8 8- s 23 F 5 2 4Rk 3 R Bk B ikd2 A
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HPLF D, Ly o [[2F B L RIE - B ePE o B [ 2PLEH o

1=iL
i=1
I,nl=¢ J#I (2-13)
Robertson (1973) #& 71— #§ EECHO® & /2 » #rd * o ifr 2w B2 > 1%
B R R TR T2 OB P ERE - A A R R D BREAT R S
5% & % &4 (Multivariate Normal Distribution ) » 4] * Bhattacharyysied € /g
AT B R BN AFYE R A T8 e SRS Y B R A R R

AT 0 R2-147% 0 R H A B A TR E L P E 4 R

i)

RIEHLH| T B
(Kettig and Landgrebe » 1976 ) »
for N(X;M,,C) N(x;M,C)

(C, +C)
C.li€]

(2-14)

B :% In vurl(C O, - MY, - M)

2% @ MultiSpecFECHO:# % 2 “irfe g’ ifa 1] $ k74 #Robertson® 3 #
& 4 72 0 % KettigfrLandgrebe A # 1A » F2 AR > 3V 5 B EH > B ik
TR RATTRIE B &L e TS 5

1. Cell Selection Criterion : 2|%7r% B % ¥ 2. F /&% X /7% 2390 P HEE -

3

0,)= tr(C;IZ:Y[)’ti]—ZM,‘/C;IZIK +mM;'Ci_1M./' (2-15)

if Q,(Y)<c then Y is homogeneous
Y iR R b ST 2 P o
2. Annexation Criterion : # i & B Arip A & BB (T 0L o> R P E AT I F (T
£ & » B3 X~ Y 5 i€ 18Cell Selection Criterion¥s 2 s » BliE {7 » 2H X Ho »

T F AL W
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Hy(X. V) =1{p(x,y|f. g):g=f. feQ)
H (X, V) ={p(x,y| f.g): =0, geQ}
={p(x|W):i=1 K}
__ maxp(X|W) p(Y | W)
max p(X |W,)max P(Y | W)) (2-17)
T=10" >0
if A<T or —logA >t thenreject H,

He o p(x|Wi) 5+ i o @505 B Wiz i 2 %% @ o

o #EF 5 m > MultiSpec#t #8 cPECHO » 3 i1 & &4 87 5 i ¢
Quadratic Maximum Likelihood ~ Fisher Linear Discriminant > % —?5 A W] At
Quadratic Maximum Likelihood¥+# f&#g %] & * & p chx ¥ B &L ¥ » & Fisher

Linear DiscriminantP] £ 47§ #f %] ¥ % X i R B2 o

2-2-3 Definiens Professional
Definiens Professional 3 — - *ugc#od oo * S dgig 82 25 &3 L4

# A&7 3 {11 Definiens Professional i 5 g B2 ™ & L 2 A #giF 52 1 & {|*

E

Hoks B8 (fuzzy logic) %4 > ,]* e F - B A 0-12 B endicie & o1 7Y «&»ﬁp’?
B3t R BEHBER N OMRR o A MBS 70 B DA BRI G AR
o BIFEF o & F T R AL 2 B P G TR s B Sl BB
Pzt gA>7F 5T ‘PRBBGGEFRGSIE SR
Zhang( 1997 ) #-82 s 2| Fjiv¥ & % & % #§ boundary-based # region-based °
H ¢ region-based# 7 & #;F 5% ¢ 5 ¢ B 4 (Multilevel thresholding) % % ¥
= £ (Region-growing ) » Definiens Professional if #_11 % H. = £ 173 ;88 7 4 3
U 0 P A BT R 2 AR TS 0 i1V RBRA RO KT R
S BT P RHSERFE EATFRAAL L H AR L BB R (kR
B 1+ Spectral heterogeneity ) % ¥ #.2 4k ( 2 & & F |+ Spatial heterogeneity )( Carleer
etal » 2004) > fI* - Fif? & B 2R T TR PHEEEFA
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T
o

B B R A R A e 1210977 0 A At B RHE TR
AR 0 B R AA B BRI THET k) 0 U BHGAE T
TaE kb RHG ff § % | o Definiens Professional & {1+ %]+ éhe & 4o (5
Z i 0 2002):

a. %3 R FEdp Rheolor
Reir = D W, X O, (2-28)

Bl w s BIBBLE oox RIKIREL ca Rl 27 Rtz p

b REFOREFRREY H 7 it g

b. 3‘; R ’?rr't}—;h;] 1ff‘:“hshape :

hshape = Womoothness x hsmouthness + Wcompactness % hcampactness (2_29)
[

hsmoathness = Z (2_30)

_ L (2-31)

hcompactness - \/;
He H A kB it Ad T (smoothness ) £7 ?f % (compactness ) i
2 il} —+ ~}H-l' F“T’i%‘ﬁ t};:‘bl-r’]:#g\' > Wsmoothness ":;E?Wcompactness i %\’ w3 '}Jﬂz F'E& ﬁjﬁ}’gﬁi '/.E'; s ;Jﬂz ‘f‘-"
#19(2:30)~ 2-3D)5° 5 = dpth 2 5 it E o IE R gL o bE R
Bonb ik oni BHG o
c. FEHRE AL

h=w

color

X h xh

+w shape (2_32)

color shape

FEREMOR TR ek R TR AR B T fRr e

= Wcolor—‘ Wshape i g‘ ‘5»"0 F'g bk’ Tl/# w J R m%gi‘ F% ﬁb ’ f‘_—"ﬁr °
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/ Bk /
:

3k 3 54
I
Fo B4 AR CAER R I
I J
R a4

d@ﬁﬁ%@h
M e
! |

RBEFE—ER W E R

Bl 2-10 B a3 R T 2dp bt B 26 (322 % 0 2002)
#zDefiniens Professional >+ 2% (kA & 4 & 3

i = i 3 & %3k Scale parameter
Color,/Shape % Smoothness,”Compaetiessid& ;% * (Oruc > 2004 )

a. Scale parameter : foi= it < -
g AL
b. Color,/Shape @ *

\\\Xr

Ei&fﬁﬁg v e gt &ﬁ'{/i‘ﬁij’%}}’” s SR J )

WK A AL kA ik st > ShapeE 4
o RAAS ARG
c. Smoothness /Compactness : & 7 #73k 2. Shapesid « ** % P » b S #cif §_%
R ) AR -

@ Definiens Professional &4 55 F 3 & &4 £ ;% 4 &)

% Sample base %2 Rule
base - Sample base i & &_i& “7iE Bofi A dr iE sk E T ¥

FFE E B

A,\J_Av\

sz —%ﬁ-": ;\4 ) “:Z‘—L
LT SEW] o AT fiE B 2 5 Nearest Neighbor » Nearest Neighbor &_
- BE BN (fuzzy) & 82 > &85 BRI

SR
B2 EfE A

v L B2-11 0 1% 5“7 ag ] iy (WEIL > 2005) »
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v(s) (0)
d= Z:J;—J— (2-33)
ditekp it s foRifdr & o Benpedp > VWO S Pk f 2 rd 2Pk
o VW R f 2R R o BB f PACE RS -

Feature 2 5 Samples of class green

Image object

Samples of class orange

Samples;of class,blue

»

Feature 1

®] 2-11 Nearest Neighbor #3227+ %, B

Rule basei & § 447 F3p %] » K 27 F mﬁﬁ: & & B (membership function )

4

IR TS

4

SR 3P UIRIESY 8 Q- F o0 S UNE SE mﬁﬁ;}% o B RE B T
‘A"F‘ Fv‘] ﬁfﬁ%m ’ EF; IE' ﬁy\‘\ m‘k‘F’ F«JJ IJZ’K?\% :‘—5» LLL ?Fi“’h—ilt{ﬁ—g‘il 1Y @2 12'? l}lJ , _:‘:}{

% kst 5] NDVIZ G 5 RINDVIE § % 0 st 5750 57 it e g o

0 > NDVI i
W 2-12 6 3 dicw &I
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//fﬁiﬁﬁ-//
'

iR ¥

I

o 1 48 B e g

Rule base Sample baze
TEE BN R A W AR AR AR
I ]
et S ]
o 4R m

] 2-13 Definiens Professional % #f /- 4% 8]

F]#¢ > Definiens Professional 5 #8 4 #f /i 42~ RAcB]2-13#771 » @ AT R
A B ek %+ > Scale parameterzk % 50 0 2 £ FAR#RATE20 1007 % 0 F B
3 BN RS e TR L 0 B R RSN 4 &Color

WE08 s X Bt 2 B 4 & Joik o~ RALE > A B HH SRS B L FT

W~

e S B 40 -Smoothness 2 Compactness ¢ 3 = 0.5 o @ A # 7 & 2 E 4%
B R RS ER AR BB B A SRR T AP LR
Pooi2 W F B 2 AP PRGE o A #IE Y A S 2 2% F > % 12 Sample base (T 5 &7

TLRAH

Scale parameter Color Smoothness VA~

50 0.8 0.5 Sample base
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3-1 iz iz T

3-1-1 REFRGFH

AT G TR PR s SPOT S 8t > @ SPOT [k 7| fFk p 1986 & = 5 3

B3 2002 & > 2 FET R M AAFEE S IBRAFE TIEHRE 832202 -

@ SPOTS fFh 1'% B % »58F ¥ XE (High Resolution Geometric Imaging

Instrument » HRG ) ~ .4 g iB] B ( Vegetation Instrument » VI) %2 3 4 73

L5 =

R E
% (High Resolution Stereoscopic Instrument » HRS) » @ & — B HRG % B »

WG A B2 EHNHM) s - B8 REEGVHD ~ R - BEgk et AU

( Shortwave Infrared » SWIR ) - & F1* 3 % HRG g R B FipdE> ¢ B3 4
LEER e s A AT MR BT 25 2% o AF T FHE
AT PR

bR A S 2.5 2 ¢ 2 SPOLSE o & 5= Bk % kL B (XS]

0.50um-0.59pm) » %= % 3 £ (XS2 : 0.61um—0.68um) 1! & iF A= # s & £ (XS3 :

0.79um—0.89um) » B~= g7 2 ¥ REHFRAPGTL AT L IR TE 0 ~ 55

]i'ﬁﬁf\:‘%ﬁ*'ﬁ%&z‘fﬂa_éz .55??\: > 4@ 3-2 ~ B8] 3-3 2 B] 3-4 15 o

mZBRREFRPFRERD IFRAERTTRI AT A A5G

PER AL s R > Rid A3 N A P TR i e B4
ZHoWiEE AT F o & f‘&éﬁ%ﬁﬂ}ﬁ‘?ﬁiv&r}ﬁ 3-1 %757 » AT AR R
Pis B R

o > Ve 7o 1 * B & (Overall Accuracy OA )% Kappa
BE LR A R R
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10501
10502
10504
o601
10602
10604
10702
10902
10904

[Coaos  [x

10906
10908

[Joz01
[ 0202
10202
10404
[]oanz
10904

(c) B EEF & T

B 3-1 A% ~FA2HE

N
a3

Cloin |
[Cloz01
0202
o202
o401
0402
0404
[1os01
[Clos02
[Clos02
10904
[1oa08

(b) HALT % T
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(=) A E29%%

Foifs [ 5 1021 x 1109 pixels » 3 3= ¥ &t @ 454 1 027 TM &4
L0245 (E=238065m,N=2613315m)" + T & % (E=2406175m N =
2610542.5m)° A 2 FHRFRE B AT H T o GAESHTE O w2 p R EHA
o A RB Rk R NP ZARE R TS o

HH:- 4

ok ﬂlﬂ. -
' ' ]
L e
(T \
y LRt
& L : ‘lﬂ
; E3 1
| 23
SR
1 s

(= =0

B 32 4 F 5T # Lot ek B
(=) 9%
Btk ] 5 1018 x 1108 pixels » 3+ 32 = § Rt r%z«‘f,\ i€ #8527 TM 4%
02t 4& 5 (E=263535m,N=2657615m)" + T & % (E 266080 m, N =
2654845 m) - HAEF H % =% TH ~KE i*/%@"i?p A B B ERA S S FRE

AR L S ek S T
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LR R

LY ML -
hiH
e
e
RLL e
' AW
L X4
sk
i s
|

e

BI33HAHTHFF LY 2 7k B0

% o] 5 1020 x 1109 pixels » 3 I2 =8 st 3 L BA - € 5% 2° TM &4
AR At (E=268627.5mi,N=26520‘85'11'1)”’ + T 4 5 (E=271177.5m ,N =

2649312.5m) o 35 5 LR H ol kDB R ¥ o2 B R FAGE 0 5 5
ZAKf B e o - \

CPT
LY ML -
hiH
e
e
RLL e
' AW

L X4

# il ik
1 i

BI34F B E7%%Wr2im8 2 7k ik
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TRH T P L S AR 2 B R EN Y R A
TR R R AEEGARIHRRTALIE B BERTHRRNNT A S Z

5 hoW] 3-5 f1F o

HALF %

—

R
| R

B35 2 F%FHwPR K
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3-1-2 P R

AR Z BT LIRS P AL (A RE B LR E By
BPR A F OB L g RE o i PCLACRE b oriE B iR A B 2 o i
R IE R E R R PR

# 3-1 2 F ST 2DRBE AT R

XS3 XS2 XS1 PR E G

Mean | Stdev | Mean | Stdev | Mean | Stdev | B #c | & i &)
B 100.53| 17.19 | 68.86 | 16.06 | 61.48 | 7.49 | 6820 2.0%

o 70.24 | 21.55 | 40.52 | 5.60 | 44.58 | 5.12 |42894| 6.8%

z
4

= 89.72 | 37.93 | 114.52| 42.76 | 85.00 | 31.77 | 3824 | 5.2%

48! 63.43 | 9.50 | 90.28 | 10.06 | 73.85 | 7.08 | 661 5.5%

LRy 79.67 | 7.32 |124.65| 9.89 | 93.83 | 6.95 | 5027 | 6.5%
) ¥ 91.87 | 17.44 | 68.18 | 23.79 | 59.68 | 10.89 | 1560 | 5.8%

e 89.08 | 18.32 | 41.02 | 4.81:] 45.12 | 4.09 [41059| 5.1%

g 111.84 | 13.50:]1134.781'13.66+] 88.32 | 8.94 | 237 1.3%

4% ! 17.75 | 11.12°} 44.381°13.98 | 53.35 | 7.41 |27144| 10.3%

PR 75.68 | 15.08 110673 | 11.424.79.83 | 6.41 | 1086 | 9.6%
/e tEar | 96.28 | 12.27 | 43.507116.48 | 45.71 | 4.51 |54805| 7.23%

& AEaks | 51.55 | 9.26 |100.56 | 14.90 | 85.07 | 10.17 | 11236 5.64%

3-1-3 W2 a g
A a2 penf B FE FRITRFLFGE S P o LHERL )

PORLRE BRI & 9596 ERFEEREL I B AR X R FHELEEY

e
AAEF R RAL > Al et A A A REASE S FE AR

Gk S NI I SRR
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h 4

AT E 1 %

F ¥ S B 75 €

A 4
S

(1) B EH
(2) GIS# s % #
(3) Bl AH

y

v

B EE RS RIE

v

No

SNEAE

:

AR

(1) B BHiLH 2
(2) AT ¥]#%

T xh i A
SRR %

h

FEE¥

(1) N3E S
R ELERES

Yes

h 4

oo AL

AR
B F

GIS#8h
[

Bl 3-6 W23 & dlmdingm
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32 ipp BHFRI{I* A

3-2-1% b AMEH2 AR %

A E LRI A NI AR (R A R G AT o R A SR

3% 5 B 8%~ ARZE ~ ECHO ~ SVM ~ BP % Definiens Professional o #1718 4 %f
*EZB3-7T W38 -BW39% & 3243343497 Bor 2 e R EET
A E T HHARE P IE 5L %E S 5 R B &5 122472 ~ECHO
SELSEOVARFSHTRELFHAGIALEST R EA TR L TR
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%32 AR ARG AE TR T NS S
B B & Y Definiens
) ECHO SVM BP )
FRiE Professional
PA | UA ] PA | UA ] PA | UA| PA | UA | PA | UA
B 71.40|58.10179.06|61.69]161.36|63.82]71.40|58.10]76.91 |67.37
R 71.75|87.83173.84|92.63]183.66|82.99|71.75|87.83|84.16|87.94
LR
44.89 (26.37150.46 |30.70141.24 | 33.66]44.89|26.37]28.58 | 48.57
F Y
k%8 51.17|128.89153.23|32.46]145.91|33.49]51.17|28.89|46.95|31.33
e 62.26 | 88.23161.75|89.43169.37|83.31]62.26|88.23]81.01|79.79
OA 69.063 72.844 72.794 72.322 77.744
Kappa & 0.50573 0.53844 0.62578

[N RV RS =

7

BI3-7T3 b A AE A 2R %R A%
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oo REIR R FALR B W 2 A BE R

BATE X Y Definiens
o ECHO SVM BP ,
RE Professional
PA | UA ] PA | UA| PA | UA | PA | UA | PA | UA
B 73.06 | 15.54]81.92|18.44143.64 [26.08]55.55(|29.92166.17 | 25.12
il 90.22 198.99191.80199.18198.04 | 92.27]197.0597.86]94.01 | 97.88
ZF A AR
21.6757.63121.35/65.90117.43|59.68]15.56|67.95]150.21|49.84
Y
4 ;! 88.57198.41]89.06|98.27]94.13[97.46195.73 |96.77195.12 | 97.78
PR 44.75(25.09126.61 |20.01132.36|43.63]138.99|38.26]30.54|61.74
OA 87.871 93.861 92.266
Kappa i | 0.74732 0.8591 0.8289

) £
b

K
| EED

R RARE

ey

BI3-8F b A A " HAHFTHRFLAHES %
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1 Z-test ¥ & A

2ok

FFenZ Ede™ £ 9057 » B hA

R

m %

Definiens Professional

3

B39 % | A #EI03%

E

&7 fost

m

J—)
1B =

3 1.96 0 TR A L KEHC

%34 3 o MERLNIE B IR R EL AN %
B ETE S WY Definiens
ECHO SVM BP )
G BES Professional
PA UA PA UA PA UA PA UA PA UA
& Akt | 76.95|187.49]175.93 | 86.23176.96 | 87.51]175.88|88.26]78.70 | 86.27
AL 198.24196.38198.06|96.22198.24|96.39198.39|96.23197.33|96.90
OA 95.306 % 9531 % 95.01 % 95.284% 94.759%
Kappa & 0.79199 0.79215 0.77896 0.78918 0.77799
BB ARG ECHO ] @i R

R
| ST

Yy

MIE B ER R E L AR K

A RS

}

o GATERR L A

BEw i H 2 AR £ B 10 OECHO & 3 278+ 2
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22 Definiens Professional 2. &~ #f#-; 7 E & F X B » 2 5f = % fpif -

% 3-5 2 A RpIRs 2. Z-test
X 49%% | ECHO SVM gp | Defimens
Professional
B ErE < R 64.291 36.262 33.064 125.229
ECHO 26.839 30.266 62.026
SVM 3.267 87.201
BP 90.801
EMF%% | ECHO SVM BP Definiens
Professional
B ATH % R 25.816 132.460 135.550 96.103
ECHO 106,752 109.760 70.268
SVM 2.569 36.920
BP 39.673
%3iE9%%| EcHO SVM gp | Definiens
Professional
BETE L AR 0.128 10.287 2.238 11.174
ECHO 10.415 2.366 11.304
SVM 8.025 0.763
BP 8.882
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32240 2 RIEH 2SS %
AR FARM et » AT G AR R B HREF (1999)
GLCM i & * v g R B Hon R o7 A 7 & *% GLCM = 227§

7 4% GLCM en 43k % R 42 > Marceau etal (1990) % 4+

R P B R T RS > 10090 A A e RILAL

4p
i 3L 3 B

Y
RN RIS TS & G TR PFE -
RRCTE N S PRI I S A T

B 50 AR A Sk 1 3%R

sy M

d 3 REPGe 73
FEFRT B e HILW o R BH e AW

e kR PP (2005) 2 ¢ dg o o it
oAt o d 30 T a PR A e 0 F

Boo AP REEEE R o AT B

PR o § PR IR OIEAE

2

L i
SR

B g2 B R e

pa LY R 4
v e - AniFp

A LTLERFL &R

S
SPFEHE 0 — 1B o enP~ R FEAE A PR T g

fh-

A4 it (7 GLCM i

Robrd £ 00 (S o IR R B R EARBrA AR RE T 0 Flt o S A B R RSO

#IWA;\"P"[‘T' ‘74 %TE'%; Ed L%Eﬂi‘ﬁ*%?ﬁjfﬁ%ﬁf%&ﬁﬁﬁ"ll}lz\ﬂ-‘o
Flt o AT B RIS BRRARE A Y ITX1T B ek 457
58 0 H13 SPOT B ifusnia b LB~ S R L~ 2 S R B> & B4R

¥ 2 4 L B P i Homogeneity (H ) ~ Contrast (C ) ~ Angular

s
Second Moment (A )~ Dissimilarity (D )~ Standard Deviation (S) % Entropy (E)

RCELE I S E
1. Homogeneity : * %k #F8 8 i 3538 14 o
(2-34)

IINAE i+ 5))
FE B RN a2 0 H

2. Contrast : fv Homogeneity 4 £ » * X {f7%
L o

Efes R B I
(2-35)

S (- ) x50, )
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3. Angular Second Moment : * k& i h NGB R 0 » i&g‘?ﬁ%‘ B
PRI - RMTRER

> s (i j) (2-36)

4. Dissimilarity : §- Contrast Jhﬂ W R GFRE B AR E ST AR ARR
Afy 2 E B Y pattern & 2 id AR A AR o

PN ANIE] (2-37)

5. Standard Deviation : 3 # i h N Hw B i B 1 E o

Z Z )x (i — Mean _ ) (2-38)
6. Entropy frASM AR E > % K iFE X Eade A R 0 B B AR T
’ _/‘Ei IE‘TJD‘“} J\ o

—Zizj(i—j)z <Py (i, j) (2-39)

-

AEHEARS L B EGEE 0 FME T RS B 3-10 ST 0 - B
T3 b NIRRT A 2 R 5 B SR 34 2 2 PCA ~ Rough
Set ** WIL FAF P2 W gL v B B A LGER e 2 o d SPPCRAL T 17x1T §

WAZA TP N AL RBEGATRE T UERART 2 3X3 %

Fobod fFe B2 H BN SRR - WAL EF K LA
o @ Definiens B 2% 735 ik TR A 27 BB GFB AR T b S8k
#EITERM" o F 0 & TR G KR Sk LR UF BRI RE e
ECHO iT 5 2 & 2 5 & > 12 PCA ~ Rough Set »t 3% 72 3 30 3 Pe 30 i J2 2 57

TS b L BRAHE
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A 4

A 4

A 4

A 4

A 4

Homogeneity

Contrast

Dissimilarity

Standard

Entropy

!

PCA

Rough Set

Sv » Rde X XS3 ~ XS2 ~ XS1

8 “ThE i

B] 3-10 4v » | RILE 2 AR AT
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A
l
—
N|
T‘F
k>
e}

LU l/g\ 57 FF'!,;-F‘ w2 A\z,g-F'
AR PR R L TR A BT A L i - R
Pl o A uEEF ArE k22 2 ECHO B 2 g7 A > £ 27 i

G2 A E AR ETI AT B 3-113-123-13 R 5 = B SR TH A~ BARART

LO17x17 38 2RI A e AT 2 A ST R R o

B ER A MRZLNRENAERHRRZAES S
~ 80 1
% 90t | R
- 60 O Homogeneity
50 - M Contrast
40 OASM
@ Dissimilarity
30 O Stdv
20 M Entropy
10
0
B e jep R R k48 iy
Cr )
ECHO#r » R A £ 9 5% % 2 A 5= %
n; 90
~ 80
% 70 0 R4
- 60 O Homogeneity
50 H Contrast
40 OASM
M Dissimilarity
30 O Stdv
20 M Entropy
10
0
B e Fp ARG k4l By

B 3-11 A 2954 »BRAR T 2 17x17 35 2 X1@3 7 R agu|2 o 85 R
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B BrE N AR

2o r RN FEM DR T2 LS %

&1%
~ 90
% 80 WA
[ O Homogeneity
60 B Contrast
50 OASM
40 M Dissimilarity
30 O Stdv
20 @ Entropy
10
0
B it Ey 2R
ECHO 4 » 12 5% %7&.? e Ve 2 S ti‘ﬁ‘::\' %
El%
~ 9
? 80 W b
70 O Homogeneity
60 M Contrast
50 OASM
40 M Dissimilarity
30 O Stdv
20 M Entropy

10

B s ey

Y2 ARG Y

B 3-12 FAtF sk T 4o » B4Rl T 5 17x17 34 5 2
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BEBA MARZ N RENIE B EFHR B A %
#
5 120
~ 3 54
100
% O Homogeneity
T ow0 [ Contrast
OASM
60
M Dissimilarity
40 O Stdv
0 B Entropy
0
o AR B # AR B
ECHO#c » X 183038 B X9 B % 2 A B 5
s
Y 120
~ B » 4
o 100 }
O Homogeneity
80 M Contrast
6 OASM
M Dissimilarity
40 O Stdv
0 M Entropy
0
B Ak 3 AR B

Bl 3-13 3B A EF kT4 »PHRALT 2 17x17 3 5 2 RI230 7 e g w2 & 55 R

BN A SR BT R R T 5 33 E R e r (5

¢

—~

WA L RILAOT R R boT B 30145 3415 417
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BETB A MARZH »RENAZFTHRFLZ AN %

i)
B 90
~ 80
[v)
% 70
- & A 4
60 O Homogeneity
50 M Contrast
40 OASM
M Dissimilari
30 issimilarity
O Stdv
20 1 H Entropy
10
0
B it Ep AR g% i i
ECHO%e » 383> X 2 F 5k % 2 A 8= %
#
B 90
0,
% & A4
O Homogeneity
@ Contrast
OASM
@ Dissimilarity
0O Stdv
B Entropy

B o ER AR S kA Hp

B 3-14 A 295 %5 » BT 5 3x3 38 2 WIEAN A pE w2 4 SR
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BETER N W RE A > RN TG R T L A%
&)
B 100
~ 9
0,
% 80 B R4
70 O Homogeneity
60 M Contrast
50 OASM
40 M Dissimilarity
30 O Stdv
20 B Entropy
10
0
B hisal Ep AR 2% i e
ECHO*t » RT3t Aty 2 F 2 A 37 & &
A
B 100
~ 9
%
° 80 | A 4
70 O Homogeneity
60 M Contrast
50 OASM
40 M Dissimilarity
30 O Stdv
20 M Entropy
10
0
B - Ep 2B k4l rasy

B 3-15 Hitd ok dte » Bl T 5 3x3 75 B 2 RIEN A AT N2 A M B

d TR AR AL B AR AT R e IR A R A e
SRR 0 RIS R 1717 BRAR T A A2 BFHRE > 7 RIZEE
k—ﬁijﬁﬁwﬁ’iﬂjz+,@%%ﬁg%&wﬂiﬁw,g%&aj
PR ® A P i R F A 17x17 PRl HF HRRFREI A T 0 &

F I R IT Gt

\F‘b

-;ﬁé/é ?:}Eﬁ ;}'3‘}'} o 3x3 ﬁ’sﬂ}'{ﬁﬂ_‘ ‘%"" Z i: ~ %4‘}_‘?‘5&?‘: v S

GO o 5l R rﬂ?‘)l?c)i?* =40 > d B 3-14 ~ 3-15 ¥ 5 ) Contrast

‘m\\
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AL SRR (2 R

Contrast {-#

(LA 2B SRR

g 2 8530 s BIFF R K Zende » > IR A 2]

Mo e A ) B RAL T TR R IR R ok B AR

@ RIE

Tﬁ?y" U/;\/Z{ )

2L B

./L,F

g e E

Ell ,\;4 J-

s e TR B R T

B B

m‘?r/*JcF’

B AT o ASM $0 a2 1 2 AR B B A B Pk 2 35 o

L4 360

KTty 3 ECHOB* 52 % > P it R F 5 4 it

L3 &

SHER 0 3T Bkt AR E 0 "E M ECHO ' % B 3V & 8 ik R o

L i

J—FLEIH'} y K@

2

% 3-6 * BT X

*jr'f{(ﬁ'*?ﬂg’?‘ﬁ'"ﬂ » A I@ %2

KA R

HGHEFHRFEND - 2 7 R F e HAT

_L)J__ﬂ
\/LAF

y KrIm

S E R AAE ]2

Yo B AT 2

T ¥ S 2 ARG

AR Flpl i R AR Y

R

AR F )

e P T A AT R R

5 % - H 1 B
e g E P kR TAtF B W
17x 17 3x3 17x 17 3x3
Homogeneity| "+71.099 638.235 86.780 88.203
Contrast 67.487 69.513 86.308 87.454
‘ ASM 62.156 67.753 90.297 89.057
B ATH % R
Dissimilarity | 69.713 68.073 85.440 87.797
Stdev 64.474 68.4 87.036 87.759
Entropy 70.200 67.990 87.521 88.970
Homogeneity| 71.090 69.952 87.060 89.061
Contrast 69.192 70.748 86.883 88.289
ASM 62.914 69.946 90.207 89.147
ECHO

Dissimilarity | 69.427 69.506 86.297 88.719
Stdev 64.454 69.408 87.350 88.331
Entropy 70.045 69.512 87.522 88.970

43



|

e
£

(= ) 1 PCA -~ Rough Set ** & 12 7 21

R

B2

il

Ria

PCA % Rough Set & £ 5 B-F e » R R T ARE F NI o

A = 4 4 +7(Principal Component Analysis » PCA)&_— f& #- ¥ 4Ffc s & 3%
IV - BAphiFr BFonfde = 2 BSEEE > A FTHRIDLE 2 "fﬁ.‘i?‘]‘?
B AR BE L B e AR R 3 T3 (spectral redundancy) 0 FET U A B4 B PF
Flik A = 0@ 4 Hughes R % (4R & 4> 2002) o d »% 4% 8 4L 5 PCA #
¥ F PO RALRETEAL T DA L 2N 2 RR BRI R
4ot Bl BB BRI 0 T & RHA A AT D E AR T S B A
JOFPEREY ML FRED AT LT ATVEIITHFLD o

FEBU o ghEe T i 2R TR chp 1R [ Ar € E D ficd dhE R A
VBT A2 N AP F 20 EP S ol phEe v R Ao H R R 4s R BCE 3F I an
4o fedrg A KFHRARLPE AEB S U BATL AL o £
TR 0 B ALenE w0 dhlic2 T E 5 1R B2 (Eigenvalue Threshold
method » ET ) ~ #1438 4L B ¥ <2 (ScreeTest»ST) 2 A ¥R A R &
( Threshold of Cumulative Variance Proportion » TCVP) % = &2 ;= (k& 4>
2002) -

AL EFE* TCVP 2o pt 2 £ & 3 dheray R H P2 MPETHEFE L o
BlE RPp o K EATT AT phikc AR R R A B B ME s &
%% (1998) #73K T 95% 5 1 & P HEiE - B f; Mz EE AR £ 3T 5%
FHH B EART 5 17x17 2 RIS PCA 2 @65 ~ BAphFa > A 4
3SR L HAEFRTEGATHE VA 2 BRART S 3x3 P2 REB S

fo

PCA s ~BALSFT M £ 3-7-3-8¢ » §Fd ®id 5 #rE* 2 1 #hi 1§
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237 LHBTLAMER (ERT 5 17x17)

Eigen AER&RT BT & WEERHR®
Channel EigenValue | Cumulative| EigenValue | Cumulative| EigenValue | Cumulative
1 7901.8135( 52.80% [ 12956.18 | 65.83% | 18495.32 | 76.34%
2 4218.2246| 80.99% | 2966.301 | 80.90% | 2825.945 | 88.00%
3 1180.0802| 88.88% | 1035.807 [ 86.16% | 1002.647 | 92.14%
4 550.8677 | 92.56% ] 939.1375| 90.93% | 852.8278 | 95.66%
5 427.2045 | 95.41% | 772.2014 | 94.85% | 338.4072 | 97.06%
6 299.4473 | 97.41% | 242.7369 | 96.08% | 257.4453 | 98.12%
7 123.5441 | 98.24% | 222.3466 | 97.21% 174.992 98.84%
8 90.3272 98.84% | 175.4893 | 98.10% | 95.03559 ( 99.23%
% 3-8 LR ELAPFRL(EHART 5 3x3)

Eigen AER T BT % E

Channel EigenValue Cumulative EigenValue Cumulative
1 2834.048 76.42% 2202.134 81.80%
2 708.6702 95.53% 366.7329 95.42%
3 159.9344 23.42% 118.0907 18.01%
4 3.3098 4.40% 2.7724 4.49%
5 1.3912 0.13% 0.7596 0.13%
6 0.5443 0.05% 0.6404 0.05%
7 0.249 0.02% 0.4498 0.04%
8 0.1514 0.01% 0.1792 0.03%

fedk B = 2 (RoughSet) P et A&J? 7 # (vagueness) % # fx T+

(uncertainty ) FAL2 B (2 4 o 5 B2 A2 HAp B2 it ik
oo BEHAT 2 SR E O SO E LR A AR TR EE 2T G Ak %

SRR TR A BRI AR ¥ 5 BRI IR LR £ e
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(7 RPIHE (Pl > 2006) °

FIRL A RdeZ Bk Bde 2 2 IR B A R IE R o PCA 2 5 B 95%
(e EEER U SRRt i 2 Ve s B SRR R
Flehd & 5 & 39 % & 3-10 #77 o

BT 4~ PCA 0 95% 7 30 & 3 Pe2 3 AL #1 (8 4 fhik B0 2 S0 & ot

PRIE S B BrEo % 00 fRiE 2 SVM ehA iR > 4

<k

% = » it Rough Set 34c » >

—=

B LFPCABRT 1% KFRRR TN AR TN G RE S P g

2

e

v
i3

B R A e RS B BUE P10 STE B ahd Bl BB TR

-

PR ORI R AN F A R AR RHRE TS B > BT RE D
SVM “c » Rough Set 73 B~ el S A R[4 > 7 it .55 SVM * Fik 3 % %
PEEERTRREBGEFAN o ERAE R ok r A % L o

e Rough Set “7#f~ 78 Lpdy ¥t & dsl cojpl B> Bt 2 25 0 7 E TR
FLA R g S > 4 F P Bl A e B b F B 4p 0T PCA 3 B s ik
B AAEA R

WEERKRT S 2 A SMA Y AAE Y Rk T 00 5L
BT ROIL P D PAE 0 F]pt 3 % H 4~ % PCA & Rough Set #7¥ B2 F

R R AR
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% 3-9 R4pit B4 » PCA % Rough Set 5 B8, 2. A3 & % (B~#AL T 5 17x17)

FEHE | 35220 AR~ LU OA |Kappa &
B 2B ARE | 69.063% | 0.50573
Original ECHO 72.844 % | 0.56772
SVM 72.794% | 0.54169
BArEcx Rz | 63.908% | 0.44802
Y PCA ECHO 63.996% | 0.45029
SVM 69.625% | 0.51180
B ErE L 0 ERE | 69.589% | 0.51882
Rough Set ECHO 69.457% | 0.52023
SVM 74.736% | 0.57802
BArhc xRz | 87.871% | 0.74732
Original ECHO 89.146% | 0.77034
SVM 93.878% | 0.8572
BArhx Rz | 88.716% | 0.76133
%Ak PCA ECHO 88.910% | 0.76472
SVM 91.395% | 0.81219
B Arhcx mskiz | 88.092% | 0.75276
Rough Set ECHO 88.210% | 0.75497
SVM 92.251% | 0.82795
B ArE kg2 | 95.306% | 0.79199
Original ECHO 95.310% | 0.79215
SVM 95.01% | 0.77896
BArE xRz | 94.460% | 0.74208
B/ EIX PCA ECHO 94.460% | 0.74208
SVM 94.54% | 0.75539
BarE S 02kiE | 94.353% | 0.72689
Rough Set ECHO 94.353% | 0.72689
SVM 95.109% | 0.78161

47




F. 3-10 R 4o Ese » PCA 2 Rough Set 3 B~82 1k A 55 % (B4R T % 3x3)

B REEFALBME S 1 95%E Bk d A 3-11-3-127F 5 7

T | 552220 o B IR OA  |Kappa &
BB < k2 | 69.063% | 0.50573
Original ECHO 72.844 % | 0.56772
SVM 72.794% | 0.54169
Bk < k2 | 68.141% | 0.49742
VO PCA ECHO 69.703% | 0.52876
SVM 73.236% | 0.55405
Bk k2 | 68.375% | 0.50033
Rough Set ECHO 70.230% | 0.53172
SVM 72.924% | 0.54919
Bk < k2 | 87.871% | 0.74732
Original ECHO 89.146% | 0.77034
SVM 93.878% | 0.85720
Bk k2 | 87.481% | 0.73868
HAt PCA ECHO 88.508% | 0.75684
SVM 93.684% | 0.85249
Bk k2 | 88.498% | 0.75770
Rough Set ECHO 88.938 0.76636
SVM 93.849% | 0.85649

" Z-test ¥ T_E A #E I A 4e » PCA 2 Rough Set 0 {8 #73% = ekl 5 Hos 4%

R AT BT <] 5 @ 0 4c » PCA 2 4c » Rough Set 2. 4 #f fic 3¢

3

F,.-\P

RPN N sk Ja—
fe 2_ 4 ‘A"f:’fﬁ‘—}\‘* £

48

3

F

MEild -



% 3-11 %9 2% % 4 » PCA 27 4c » Rough Set # 15 2. Z-test (B~ 4§ 17x17)
g

5% MLC ECHO SVM
Original| PCA |RoughSet]Originall PCA |RoughSet}Original| PCA [RoughSet
Original 58.793| 13.395 | 64.291 | 56.542 | 14.882 ]36.262 | 6.165 | 74.367
MLC | PCA 72.794 |124.747| 2.326 | 74.466 | 94.891 |65.076| 134.375
RoughSet 51.201|70.539 | 1.461 |23.271|7.195| 61.474
Original 122.522| 49.879 |26.839 |58.088| 10.844
ECHO| PCA 72.206 |92.691 |62.829| 132.177
RoughSet 21.900 | 8.666 | 60.194
Original 30.186| 37.160
SVM | PCA 68.229
RoughSet
e MLC ECHO SVM
Original| PCA [RoughSet}Original] PCA |RoughSet]Original| PCA |RoughSet|
Original 15.585= 6.037 ] 25:816 [19.399 | 8.504 ]132.460(75.251| 94.800
MLC | PCA 9.588 .1 10.189:| 3.811 | 7.128 ]116.687(59.526| 79.047
RoughSet 19.831+] 13.411 | 2.471 |126.752|69.371| 88.972
Original 6.370 | 17.367 ]106.752{49.422| 68.990
ECHO| PCA 10.951 |112.859|55.695| 75.214
RoughSet] 124.315|66.914| 86.519
Original 57.626| 38.069
SVM | PCA 19.618
RoughSet
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e MLC ECHO SVM
Original| PCA |RoughSet}Original] PCA |RoughSet]Original| PCA |RoughSet|
Original 37.353| 47.419 | 0.128 |37.353 | 47.419 ] 10.287 28.085| 8.201
MLC | PCA 10.453 | 37.478 | 0.000 | 10.453 |27.253|9.593 | 29.231
RoughSet] 47.542 110.453 | 0.000 |37.475|20.030| 39.407
Original 37.478 | 47.542 110.415 |28.212| 8.329
ECHO| PCA 10.453 §27.2539.593 | 29.231
RoughSet 37.475120.030| 39.407
Original 17.847| 2.064
SVM | PCA 19.868
RoughSet
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# 3-12 % F B % 4 » PCA 2 4c ~ Rough Set # {4 2. Z-test (B~#4LF 3x3)

5% MLC ECHO SVM
Original| PCA |RoughSet]Originall PCA |RoughSet}Original| PCA [RoughSet
Original 8.463 | 5.501 ]64.291 [23.776 | 26.751 |36.262 [49.121| 44.116
MLC | PCA 2.977 |73.237|32.499 | 35.461 |44.831 |57.817| 52.778
RoughSet 70.221|29.488 | 32.459 | 41.893 |54.857| 49.822
Original 41.172 | 37.924 |26.839 |14.214| 19.239
ECHO| PCA 3.104 |13.272 |26.177| 21.115
RoughSet 10.203 |23.043| 18.001
Original 12.494| 7.571
SVM | PCA 4.946
RoughSet
e MLC ECHO SVM
[Original| PCA |RoughSef]Original| PCA |RoughSet}Originall PCA [RoughSet
Original 9.460 |=11.522 | 25.816 [ 10.547 21.286 ]132.460(125.965| 131.473
MLC | PCA 20.947, 1351220419.960 | 30.697 |141.548|135.064| 140.563
RoughSet 14.262+/ 0:958 | 9.740 ]120.796(114.326| 119.813
Original 15.201| 4.524 ]106.752{100.287| 105.770
ECHO| PCA 10.686 [121.548|115.091| 120.567
RoughSet] 111.221104.754| 110.239
Original 6.271 | 0.952
SVM | PCA 5.320
RoughSet]
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3-2-3 R4-R ik H R 1
AEELERF RSB G RF T N F IR B R EFHNOAE 2 FAT
S ®oo ML RUERGTAPURE S o £ 17 F #0E % b0k 2 ECHO 27 2 R

G A S A AT S K B4R 3-16 ~ 3-17

B AT AR E ECHO

T\

B 3-17 AR % % o4 2R S AR & 2 2 BT &
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7313 A2 SHAFTHRRU DRI RE A LR

- HAR =T

B ETE S D ARE ECHO B AR~ M ARE ECHO

PA UA PA UA PA UA PA UA

B 38.477 | 70.473 156.659 [710.092f 44.004 | 29.349 | 73.881 | 39.987

e 92.28 | 75.552 189.332 | 81.051] 96.052 | 98.341 1 95.892 | 98.844

32.41 | 39.094 | 37.07 | 43.465] 31.753 | 44.390 1 45.076 | 56.011

4! 78.914 | 21.232 §56.945 | 22.090 | 88.264 | 98.645 | 85.949 | 99.259

LR 59.96 | 63.514 168.242 | 71.103 ] 82.051 | 18.759 ] 86.35 | 19.018

OA 69.809 74.291 91.818 92.136

Kappa & 0.46725 0:55711 0.81747 0.82639

d A& 3-137 g B REUREHE SR RS TR A R L S R
o R T AEI R AN S LSBT RN R SRR AN
* ORI 0 RS R AR R TR
(-) AL H

BI3-18~3-19 A M Z A EF%EIHATHRRE T FAMEL AN 5
BRPTHREFCHSE 2 BB A SEA T P R N Ak
PG AT B NE RN ST R AR LE SRR
HuFHE 7 g R A G AN L > m ECHO F1F 4 g % il thr k35
EUERAD AR T E A SRR AW BRI H el FAGAE

NE R BT RS RS
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F13-19 BATHTAGHE: P THLHS % F

(=) kg
314315 5 A R TE LA u R W AT R 0 AEFHTEC 0ty Y

Gk LG eR @A AR A 0 R AR R ok A - M AT
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T e 2K AT R B R AR T -

BALT S F o AR AR e s k2 RTHIDE > B R AT R ApT > e

=

ﬁ?mﬁﬁb’fﬁ¢ﬁiﬁ“%%ﬁﬁﬁiﬂﬁ%’%H#%%LWwW

W

BBz LFDEF P TS fodty N 2L 2 ARG P SN R HER 4p

Wyt s AL R -
2314 A Z 9% LN KA
Mean Standard Deviation
XS3 XS2 XS1 XS3 XS2 XSl1
B 96.85 | 68.711 | 61.394 | 20.115 | 21.346 | 12.121
e 82.325 | 47.273 | 49.806 | 24.357 | 13.639 | 8.7459

a2 ARGy | 92.829 | 90,1220:71.756 | 30.218 | 38.923 | 24.502

48 ! 71.192 .5 101.76-| 81.324 | 15.538 | 18.339 | 12.243

s 79.52%| 112.57.f 86.6 |-14.378 | 21.766 | 13.252

% 3-15 HAFHT Lagh ki

Mean Standard Deviation

XS3 XS2 XS1 XS3 XS2 XS1

B 99.126 | 70.257 | 60.839 | 19.578 | 23.308 | 12.253

Lixa 89.066 | 42.472 | 46.026 | 20.357 | 7.3558 | 5.0996

F AR ARG 96.83 | 87.679 | 68.8 | 31.322 | 39.173 | 23.086

43 ! 20.197 | 42.64 | 51.95 | 15.337 | 14.001 | 7.0014

LR 76.653 | 92.298 | 72.186 | 20.422 | 21.141 | 11.555
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(Z) ~ 3R

Jeffries-Mastusuta Distance i& {7 &4 3t & & 7> @ Jeffries-Mastusuta Distance

AR KRGS FHRTE L

( Schowengerdt, 1997 ) :

s

(signature)4p = £ 8> @ 2 TR AT 1L R dl

>

>

>

1

B=-MH +—

8

M =[2(1-

MH = {(ﬂa ~ )T(

(c,-¢,)/2|

0

,B)]uz

2

C,+C,

C )1/2

j_] (e, = 4, )}

SR R

1/2

% A AR A

At RN LR E o B G0LI22ZF P RE 0L

0.0to 1.0

1.0to 1.9 (A 3R ) — %7 o B dipcie 20 &

1.9t02.0 (24 A 3R )

H i

2F ML MR ) — R BIEAE A

Bk & oep

A"-LF—-LA,\

v’LJF

T TR o

AT E
R &R WA 4Tl

FiT o

d 2316 23T PP EEN 0 A RAH L AR T -
%316 A 29 % % LN AR
AER T B Hep ER R KRG | kg sy

B 0 0.76662 0.79392 1.0071 | 0.89196
el 0.76662 0 1.0858 1.0881 | 1.0361

ZE 2 AR@Ey | 079392 | 1.0858 0 1.0776 | 0.98412
4! 1.0071 1.0881 1.0776 0 0.62266
iR 0.89196 | 1.0361 0.98412 0.62266 0
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3 3-17 HALF T L8N 2 A 3R

HAr D % B Fh 2R EE | ok s
B 0 1.0411 0.72762 1.1331 | 0.77324
e 1.0411 0 1.2166 1.2032 | 1.1703
ZEa 2 AakE e | 072762 | 1.2166 0 1.2085 | 0.84895
< ;-] 1.1331 1.2032 1.2085 0 0.96806
i 0.77324 | 1.1703 0.84895 0.96806 0

§ b A AR R TIN5 A 400 A TR AN Y e ]

PR R B R B h B2 R AR LA pEu b 020 3

rUPRE R Ao
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3-3 4 R ik IR 7o

AR I/ AEEGITI R AT E 2L Fra o HY A7 BRI
PR FRIEE 0 A TR T RAR K G
» Intel (R) Xeon (TM) CPU 3 GHz # 2 %
> RAM :3.5GB
» Hard Disk : 50 GB ~ 500 GB

SRS BT A D A8V E I 2 SR FHEE 0 A
BAEE oY 0 F R S~ Eage R R T A BB GATAE L e 2 T
PRGBS F AR T A A ket R LR S
Foo o S RS A S b B R TR 0 AR 7 R

% iR -

% 3-18 7 I B2 i 2ot 3E A AN BE R £ 2 3 7T

B x5 2700 x 3700 pixels

v EEF TR G
Bk R E 0 10 sec MultiSpec i %8
ECHO O 8 sec MultiSpec #ix 48
SVM O H=- kY
Definiens o 2.5 min ( segmentation )
Professional +5sec (&%)
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