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Abstract 

Aerial survey office, Forestry Bureau onwards procurement 

Position and Orientation System(POS), Digital Mapping Camera(DMC), 

Airborne Digital Sensor(ADS) and other advanced photogrammetry 

mapping apparatus from 2005, in order to replacing traditional 

RMKTOP cameras and DS-1260 multi-spectral scanner. Therefore, in 

order to match up the new equipment to bring about more application, 

for forest management and land use monitoring, the focus of this project 

and the major part of the analytical steps in this plan were draw down:  

1.  Using airborne multi-spectral imagery to monitor landslide and 

susceptibility area of topography changes. In landslide and 

susceptibility area analysis, the main analytic steps were: 

characteristic analysis of landslide spectral, analysis of 

environment factors of landslide, model establishment for 

automated landslide extraction, landslide susceptibility 

analyses.  

2.  Using airborne multi-spectral imagery for disaster monitoring. 

According to disaster monitoring, the main analytic steps were: 

characteristic analysis of disaster spectral, disaster area rapidly 

positioning system, analysis of disaster characteristics.  

3. Using airborne multi-spectral imagery for forest land 

classification. According to forest land classification, the main 

analytic steps were: establishment of land use and forest type 

spectral characteristic database, object-oriented land use 
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classification.  

Application of the above-mentioned work, as well as with the 

fourth forest resources investigation in Taiwan, and it was focus on the 

advance experiment of forest land classification. With a view to 

establish the landslide database of Taiwan and the disaster monitoring 

system, as well as to promote effective application for airborne 

multi-spectral imagery. 
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3. 100h´ ê   J H �| & E 

, } ö o g h O�p ��q r s ' ( £ ÖÍ L M N c G H f 

(1), } > ? ä ü �	 @ �	 � Ç �C � M �V W �p ��q r

s ' ( · Ø �å p ���7� Ç 3 4 � T q � 8 O7 � 3 4 > ? zS

� V W ö o �p ��q r s ' ( �< = �� �� % �3 4 	���7

� £ r 3 4 	��5 �Ú o � 8 f 

(2)s ? @Ö× ��7� £ r ? @ t u �� 5 �Oë ¥ Ì D �Ç

Y Z f 

(3)V W �p ��q r s ' ( ���7� ö o . 	 ^ ! - �[ =

] ^ k û � � Y k zf 
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������������  � � � �� � � �� � � �� � � �  

����� � � � 	 
 � � 
 �� �  

� � � � � � � �� 
 � � � � �� �� � 
 � � � 
 � �  

! " #$ % �& '( ) * +2004,- � 6. SPOT / 0 � � #1 � �

� � 2 3 4 5 6 7 8 9 : +Normalized Difference Vegetation Index, 

NDVI,; � � < = > +Image Subtraction,�� � 
 � � ?
 � ! �

@ ��� A B C D E F D G
 � � H I J K L � MN O P Q +2005,

R � � 1999S 2003 T ?U . SPOT / 0 � � �V W NDVI?H I 


� X7 8 Y Z [ +Vegetation Recovery Rate, VRR,\ ] �� ^ A B _

` a a b � G?
 � Gc H 4 X7 8 d Z e f gh i j k l � �

NDVImG
 7 8 Xn 7 8 op q J K �	 r s 7 8 � t �� 
 � �


 �u " MNDVI \ ] #v � 
 � � ?m� w > �x � y z { | }m

~ � ?� � ��\ ] � �� Tucker (1977)x � � � 

REDNIR
RED-NIR

NDVI
++++

====
                  (Tucker, 1977) 

�� NIR#� � � p � �RED#� � p � g 

h i ?j k � � � � SPOT / 0 � � �� 
 � �� � � SPOT

/ 0 � � �� 
 � � 
 ���� { � � � � � � � � �� � ?
 � �

� � � � � > � � �� � � � (2003)- � ^ SPOT � � � �   
 � �

o¡ ¢ [ �£¤ ¥ ¦ x � ?
 � � § ¨ © ª 	 � « ?¬ ¤ g� « U �

q � � ­ ® ¯ � � � � � ; U � q � ° ?J K �m'�± U � q / 0

� � �� p q 9 : ?\ ] �� ²���� 
 � � < ³ j k ?� ^ �m

´ µ � ¶ ?¬ ¤ g 
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Bühler et al. (2009) · � ADS40 � ¸ § c ¹ º » ?U � q X¯

� � � � � ?J K �£¼ w ½ K �¾ � �� q �� f � ° �� ¿ 
 c

À Á Â 4 ¥ ¦ �Ã � � Ä Å Æ ½ 
 �> �� Ç  �; 
 � ( 2-1)�

m® È ´ � ¯ � { ?¿ 
 c À  ( 2-2)g 

 

 2-1 ¿ 
 c À Á Â 4 ¥ ¦ É Ê (Bühler et al., 2009) 

 

 2-2 Á Â 4 ¥ ¦ ?¿ 
 c À Ç  �; Ë Ì « Í (Bühler et al., 

2009) 
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�Î��
 � � Ï Ð Ñ Ò  

W r � 	 
 � Ï � ?
 � Xj k ��w > U #� � � � 
 � Ó

Ô('Õ { �Õ ½ �̄ Ê �� ¾ �Ö K � )×Ø Ù Ó Ô�� ¨ 4 ; Ú Û

Ü 
 t �� � Ý \ w > Þ ßà Ü 
 ?w > � � Ù Ó Ô?� Û á â �ã

�ä K w Ê �Ø Ó Ôå æ t ç � Ù è é Þ ê Õ ë ì ?
 � Ï � í�î

t � � 
 � Ï � íï ð Ç 
 � Ï �  (ñ ò ó �2005)g�± N ô �G

õ K 
 � Ï � 
 � m
 #öK (Qualitative) ; ö¨ (Quantitative) ÷ ø

�(Aleotti and Chowdhury 1999MGuzzetti et al., 1999)�ù 
 i 'ú � 

(�)öK >  

öK 
 � > 
 #� f ¥ ¦ > ; ßà Ü 
 > ÷ û g� f ¥ ¦ > �

� ßà $ �ü ý ßþ ���~ � � � f ¥ ¦ �Ã � � P 
 Ï � GM²

> ? � � # 	 
 K � � �� � > ­ 
 ¥ � �x Ç " ?Ï �  � � �

��� � � ßà x Ç ?Ï �  � � � �� � � gßà Ü 
 > � � � ß

à $ �ßþ ���� Ë � � � ?e f �� � Ù 
 � Ó Ô�� < � ? �

��ã � � Ù Ó Ô?á â í�ît Ø Ù Ó Ô  ¼ �� � Ù Ó Ôá â \

] î ! ?P 
 Ï � íM²> o" � #á â # ö$ � �� m� � � % �

° & Ý �� � � ' % �� � � � �( #w � # ö?á â Þ Ü 
 ) * ®

	 
 + ¢ �� Ó Gõ K ?5 6 �, �� � Ó Ô� - � 	 � . Gõ �}

/ 0 � � h ® �� 1 ? ' g 

(Î)ö¨ >  

ö¨ 
 � > � � � Ý \ 
 � 2 � 8 
 � � ?Ó Ô 3 ¼ �Ã \ ]

Ù Ó ÔÜ 
 �3 ¼ �á â Þ ë �¨ o
 4 �²> 5 6 � 7 
 oÜ 
 w

�� � | � 8 / o9 � : Ù 
 � � oJ ; g 
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ö¨ 
 � < = Ý \ 
 � �ø � u Ê w > � � > ö9 § > �� ?

� è @ 
 � � �' Yilmaz (2009) · � A { [ 
 � (Frequency Ratio)�

B C D E F 
 � (Logistic Regression)�� ? � è @ 
 � (Artificial 

Neural Network)� > �� 
 � Ï � Ç  ( 2-3) ´ µ �ö?¬ ¤ g 

 

 2-3 Ù w > x G 8 ?
 � Ï �   (Yilmaz, 2009) 
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Ý \ 
 � > � �ÎH ¨ 
 � (Bivariate Analysis)XU H ¨


 � (Multivariate Analysis)#î2 H ?
 � I J Ü Ò w > gÎ

H ¨ 
 � �± � Ø Ù K Ó Ô ! ('Õ { �Ö K � L � � � )

XP 
 
 M �� N  �ã$ « P 
 }Ù Ó Ô
 4 o
 O � &

�Ý \ w � P ö�á â t �� � Ù Ó Ô ! N  æ h �á â

í��� · ] � Q ît oP 
 Ï � 
 4 MU H ¨ 
 � w > R

2 � Ø Ü Ò x � Ù K Ó Ô ! �� N  �� Q j k Gõ Ú Ó

Ô 3 ¼ ? S T �Ã Ø U S T XP 
 �� N  t ��� V � W

Ù S T ì X Ú � Y Z }P 
 � � [ � � U H ¨ \ F w > Þ ]

^ 
 � � � Q Ù Ó Ôá â ?Ü Ò _ ��ît ã� � _ � ` ¬  

P 
 Ï � 
 4  (a b c �d e f �2005Mg à h �a i j � 

2005MBaeza and Corominas, 2001MDai and Lee, 2002MLee and 

Min, 2004MAyalew and Yamagishi, 2005)g 
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�k��� � � � l m 	 n o � � � �  

Stow et al. (2008)�÷ .§ c � « U � q � � � � p q r � ��

w > � � � U � « U � q p � J K \ ] NDVI 9 : �� [ � � Ä Å Æ

½ 
 � ] ^ w > �£¤ ® È � � p q r � o s .H I e f ( 2-4)g 

 

 2-4 p q r � ?s .H 4  (a) 1999NDVI � � �(b)2005NDVI

� � �(c)Ä Å Æ ½ o
 �¬ ¤  

d � t � (2004) � � � � [ .o� � « Í �V W ¹ º § í4 �

u v ` � X N  
 � � l m�X GIS < w x ¼ �� �� � ø y B � G

W r 21 T � ?L � � � o [ � H 4 e f �£¤ z m z n o � � ?{

o( 2-5)g 
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 2-5 ø y B � GW r 21 T � ?L � � � H I  (d � t � �

2004) 

Fox et al. (2008) �k. SPOT / 0 � � � � | I } � � 8 ~ t

o7 8 H 4 ��Ü Ò L � � � ? � � � � I Ê { 
 4 �Ã � � ÷ .7

8 9 : 5 6 �� | I Gc v � �® È o � � � � | I Gc ( 2-6)g 

 

 2-6 | I Gc ?v � (Fox et al., 2008) 
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����Ä Å Æ ½ 
 � 

� / Ë 	 � " Ð � û ¥ ¦ { o� � ë � � � Ý o� � K 
 �Þ

n � � K 
 �w > �� �R 2 � ® 
 �y z { � � ¯ ?� � M# 5 ¯


 �y z { �� $ � � U o% � } � �Ã � � �N m�· � 	 " Ð �

û 
 �o_ �g 

Ä Å Æ ½ � � 
 � _ ��� 	 ¯ � � � � � � � N ô �#� �

# - � ow > gÄ Å Æ ½ � � ' % �� � � �û � � ë c Ä Å 
 � l

m�s � q J ; � �Ã V W � � ¾ � (Texture)�f � (Shape)�� � ³

� � � ! ³ � � 3 ¬ 
 �J K �ã$ « � � oâ � K ��   � ¡ � ö

á â �� � Ä 
 �g ¢ £ ¤ � (2007)�Ä Å Æ ½ o
 �w ���� A

B � G L � � � 
 ��Ã � ^ 
 �W Ê � Ä Å ? � ! ³ � �@ � � �

L � � � ¼ % 
 �¥ ¦ M § ¨ © � (2007)  � Ä Å Æ ½ �
 �> ��

� � à � ª L � « ¬ �  
 ��� [ ­ �� � J ; �� � � 
 ��£

¤ � 	 � à � ª Ú L � « ¬ e f ? ® � ® �öo ¯ ° M� � � �

(2004)· � Ä Å Æ ½ _ ± 
 �> �� D ² ³ ´ 
 M 
 ��x � µ 
 �

z { z 90.97%MWalter(2004) V W Ä Å Æ ½ � ¶ · �� L � � � H I

L � ��w > � £¼ GIS � � 	 � � � � � Ä Å ³ � �Ã � � îø ¶

¸ > �Ä Å î� 
 �ë ì �� � � 
 ��£¤ ¹ º V W Ä Å Æ ½ �


�> �� � � 
 ���
 �� { " 	 �� ì #î� 
 �ë ì o¬ ¤ M

Tansey et al. (2009) � � Ä Å Æ ½ 
 �> �� ADS40 � « U � q �

� �� » � L � � � 
 ��� Q ¼ ¶ o
 �¬ ¤ ( 2-7)MSchiewe 

(2003)� � HRSC-A � « U � q � � ��� L � � � 
 ��£¤ � ½

o
 : � � o7 Ä ¾ & ( 2-8)g ¿ h x i ��§ c � « U � q � �

#1 � �£¼ Ä Å Æ ½ 
 �w > �Ø m® È ´ µ � ¶ ?
 �¬ ¤ g 
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 2-7 » � L � � � 
 �¬ ¤   (Tansey et al., 2009) 

 
 
 

 

 2-8 7 Ä ¾ & 
 �¬ ¤  (Schiewe, 2003) 
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������������  � � � � �� � � � �� � � � �� � � � � 	 
 � �	 
 � �	 
 � �	 
 � �  

����� � � � 	 
  

���� 
 � � �  

� � � � � � � � � � �� 
 � � � � � � � �� �� �  !

� " # $ % � � & ' ( ) & * �+ , - 85 . � / ��0 1 � 2��


 3 4 �5 6 �78 1,1149 3,882 m:; ��� 
 � � � � < =>

= 3-1 ) ? @ 

 

 

 

= 3-1 �� 
 � � � � < = 
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8�A B C � D E F G ) H I :J K L M =N OP ��� 
 �

� � :J K L M Q R S 34T(= 3-2)UV W �A B C � D E F G :J

K L M Q X Y ! �ZB C � D E F G :J K L M Q [ �� � \ R S ]

19 T�ZB C � D E F G :J K L M Q (^ 3-1)@� � � _ ` � a :

�b L M c d e � f gh i j k 95lm n K �7=(= 3-3)�op �

ZB C � D E F G J K L M Q :q r k s J K L M =D @ 

 

= 3-2 �� 
 � � � �A B C � D E F G J K L M =N  

 



��������	
��
������� 
 

17 
 

 

^ 3-1 �� 
 � � � 2�ZB C � D E F G ) t u :J K L M Tv  

�� 
 � � � 2�ZB C � D  

E F G ) t u :J K L M Tv  

01 � � � � � 
02 � � � � � � 
03 � � � � � 
04 � � � � � � 
05 � � � � � � � 
10 � � �� 
22 � �  
23  �  
25 ! " #$ � 
32 % & ' ( � 
33 ) * � 
41 + , - �(. / 01 2 01 3 ) 
42 % & - �(4 5 06 7 03 8 1 9 ) 
51 : ;  
52 < � 
53 , = > ? @  
54#A�BC D E F G  
55 ! " H I  
61 J K � 
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= 3-3 �� 
 � � � 95lm n K �7= 
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w��x � � � y z { �  

� 2| } ~ � � � a �x � � � � 227�228 � / �2 2009l

1� 12�� � C � y z �� 1� 14�y % � � � ��� � � � � �

� � ! y z z � :� � � � �� { � �o� M c d e � f gh i j �

� z � � � :� � (= 3-4)@ 

 

= 3-4 y z { � � < = 
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�w��� � � �  

��ADS-40 f gh e � i j  

� � � ) �M : ADS-40 c d e � f gh i j 8� " # � � c

� � � ) � � �� 8� ) � < : Leica � � � � a ADS40 �   e �

¡ ¢ £ ¤ ¥ @Leica ADS40 �   e � ¡ ¢ £ �O¦ § ¨ © ª �. « ¬

a D ­ �� | A ® ¯ ° ± a CCD ¡ ¢ ² ³ �v ´ µ ¶· � ¸ 3 ¹ �

a � º 27»�¼ º 2»�[ º 14»(Forward, Nadir, Backward)�½2¼ º

0»¾ [ º 16»� < �v ¿ � Z® f gh CCD ¡ ¢ ² �� � À g�Á

g�Â g�Ã ¾ ´ µ Ä À Å g« ¬ a D � �Æ « ¬ « Ç È̄ ° ± 465 É 

680 nm�À g 610 É 660 nm�Ág 535 É 585 nm�Â g 430 É 490 

nm�Ä À Å 835 É 885 nm (^ 3-2)U� Å �ADS40 ¦ § � © f gh

:Ê Ë j Ì �oÃ Í Î ¡ ¢ a Ï Ð ¨ © Ñ Ä Ò Ó Ð a c ¥ i j (=

3-5)@ 

L

= 3-5 ADS40 �   e � ¡ ¢ £ D � :̈ �  
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^ 3-2 Leica ADS40 �   e � ¡ ¢ £ « h Ô Õ  

M N  M O (nm) 

P Q R (Panchromatic) 465 – 680 

S �(Red) 610 – 660 

T �(Green)  535 – 585 

U �(Blue) 430 – 490 

V S W �(Near-infrared) 835 – 885 

� � � � M 2 2008l 9� 21�¤ ¥ : ADS40 f gh i j �

�M A24Ö A25 c × i j (= 3-6 )�Ø Ì Ù Ú Ûm n K ÖÜ Ý � Þ

K ß à á :� � â�Ûc d e � i j ã � K �T3 :� � â� � � � @ 

 

= 3-6 ADS40 � ä c × i j  
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w�DMC f gh e � c d  

� � � ) �M : DMC c d e � f gh i j 8� " # � � c �

� � ) � � �� L M � ) � < �8 Intergraph � � ) � � a Z/1 Imaging 

DMC c d e � å æ ¤ ¥ @ 

Z/I Imaging DMC c d e � å æ ç è � < a _ ` � a é ê ` �

ë Ã ¼ ì ! í î a c � ¥ i æ @DMC ç è Oï 9ð ñ ò ¾ ð ó � ô

:õ ö �oO¦ § � � ÷ ø ù ú ¾ �ø ù ú a I =ûü e � I =å æ

L M | ; Zý ð ó � ô ¯ ° ± þ ����� i j �oÃ Å � Zý � ó

� ô :f gh þ �R S ¯ � @DMC f gh i j t u Z. « ¬ �Æ «

¬ « Ç �v ! ÈÀ g 590 – 675 nm�Ág 500 – 650 nm�Â g 400 – 580 

nm�Ä À Å 675 – 850 nm (^ 3-3)U½	 8i j 
 � � 
 �OÃ © 9

� � :ð ó � ô f gh i j �¦ § ò � � � Æ � � ¦ a gE � � �o

� � � �� ; a � g§ � �ò � � � ¯ ° ± � ê � � � ° a i j @ 

^ 3-3 Z/1 Imaging DMC c d e � å æ « h Ô Õ  

M N  M O (nm) 

P Q R (Panchromatic) 400 – 900 

S �(Red) 590 – 675 

T �(Green)  500 – 650 

U �(Blue) 400 – 580 

V S W �(Near-infrared) 675 – 850 

� � � �M 2 2007l 10� 25�Ö 2009l 3� 5�¤ ¥ : 

! DMC f gh i j �� M c d e � f gh i j �Ø Ì �x � � � y

z { � � � z � � � :� � @ 
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������������ � � � �� � � �� � � �� � � �  

��� �� ��� 	 
��� 
� �� �  

���� � ���� � � ��  

� � � �� ADS-40 ���  ! "#� � ���� � � �� $

% &�� ��' ( �) * ��+ , �-./� � ��0�� 1$2�

3 4 �� 5 67�� � � 1�89 � $:+ ; �� ���� � <=7

�7> � � ��/?0@ ?A B CD �� E FG H 0I ��J ��K

��L I M�M$NO P NDVI�SAVI -�� Q R S � � ��/?

0T U A B $V W X S Y Z [ \ �5 6] 

SAVI^(1+L)
LRNIR

RNIR
��

�
                     Huete (1988) 

NIR_L I M�G H  

R_I �G H  

L_ SAVI ` a 1$b � � � ��� S c_� � ��$de� �f g

�9 � $h L1i � 1] 

� � � j2�k �� l (Bi-Spectral Plot)"#�� $:I �_ X

m$L I M�_ Y m$�� n o �I �mp q r s _�� p q t$

2�k �� � � u v �8w 5 6x /?�� n o y k �� lY z {

|�} s $N~ :� T � � �� ! � �� 0� � =� � 9 �  (l

4-1)] 
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l 4-1 I ��L I M� ! �� l (Jensen, 2000) 

NDVI�
RNIR
RNIR

�

�
�

1

1

�

�

R
NIR

R
NIR

�
1tan
1tan

���
���

 

NDVI
NDVI

�

�
��

1
1

tan  

���
1tan − (

NDVI
NDVI

�

�

1
1

) 

� 0�< � < 90�� �   �� -1 < NDVI < 1  

� NDVI � � �� � � �! ����� " # 

�� � � :� � ��/?��� 1��� Q R _� �
�$2

�� b � 
� ��� (One Way-ANOVA)$�� ��� � �v ���

� �$:5 6�� �
�� � { |
�x /��/?�A B $N�

Duncan�� �f � �� x � � �
�v � � { |�� <] 
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����� ��� �   b � ��  

�� �0� ¡ �¢ £ 0�� �   b � |¤$b ¥� � � + ; x

¦�� �   b � § ¨$© ª « � �¬��¬­ ��®¯ ° ���± �

²³ ´ ²µ�²¶· ²µ�²¸ ¹ ²µ-] 

1. « � º� � � »2� 40m × 40m ��1�� ¼ ½ ¾ _« � §

¨] 

2. ¬��¬­ º� � � »: 40m × 40m ��1�� ¼ ½ _¿

¨$2� Arc GIS À Á � Slope�Aspect u v �� ¼ �$

:Â Ã ÄÅÆ Ç ¬��¬­ ] 

3. �®¯ ° �º�®¯ ° ��4 Ç $»��¬�lÈ$: Arc GIS 

À Á � Focal Statistics u v �� ¼ �$O P É � Â Ã Ä

Å4 Ç ÄÅ�¬��R Ê Ë �1$:Ì ®�� 
Í �

�$Î_�®¯ ° �] 

4. �± º� � � z ����± l$»:� Ï �± Ð Ñ z ÒÎ�

Ó Ô ÕÖ × ����± lÈÎ_�� Ø Ù ] 

5. ²³ ´ ²µ�²¶· ²µº»2�³ ´ �¶· lÈ$: Arc GIS 

À Á � Euclidean Distance u v �� ¼ �$4 Ç Ú Û Ü Ý

²µ$Î_³ ´ �¶· �Þ ß § ¨lÈ²µ] 

6. ²¸ ¹ ²µº� � � »2� 40m à 40m ��1�� ¼ ½ _¿

¨$á% &¸ ¹ â$ã 4 Ç Ú Û Ü Ý ²µ$:&~ ¸ ¹

�Þ ß lÈ²µ]̧ ¹ �% &ä å æ ç: 

(1)  áè�1�� ¼ ½ �« � �1é ê _ë �] 
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(2)  ã è�1W �ì r �1$í « � _î �$w ~ é ê

��ï « � ¼ ½ ] 

(3)  èé ê ��ï « � ¼ ½ $2� Arc GIS À Á �¶ð

�� ¼ �$4 Ç ¶· �� $:=% &¶· Þ ß ] 

(4)  è¶· Þ ß ê _­ ñ § ¨$¥ò_̧ ¹ lÈ] 

ó�� �   b � § ¨Òô â$á2� 95õ�� �lÈ§ ¨$ö

&�� 
÷ ø ù �x �� �   b � C�_ú « û 	 ü ý ¼ å 0Ê þ

<$»:�� ä å è 80%0E F�� �§ ¨Î_§ ¨+ ¼ �$�:

20%Î_â � û 	 ü ý ¼ å � ý �� � � 	 �]7 
 2�b � �� 5

6 � 
� � � � 
�� �; ¡ �� � b � $N�� 7® � � ± $:

Î_�� �û 	 ü ý � � Ã Í �/�� � Ø Ù ] 
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����� �lÈ+ � � �  

� � � l È + � � � � $ � � � È�/ � (Stratified 

Classification)"# ! �/$ � �� S �� �/?�G � � �� <$

:�� ä å � �P  �/ ! $: ! " g /?v #$ � c$Nþ % |

&� ' i �� 
÷ ]�� �lÈ�+ � � � $( � © ª ç)* + � �

, - º 

1. .  
÷ �� �/ î ] 

2. � ���� � ��
�]  

3. � � �� ! �/] 

4. 0 | 1 2 § 3 % &�� �lÈ] 

5. 4 5 �� § ¨"#�� �û 6 ü ý ] 

Y Z �� � � � 7 æ l 4-2] 



��������	
��
������� 
 

28 
 

 

l 4-2 �� �lÈ+ � � �  
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(�)  .  
÷ �� � / î  

.  
÷ �� $ ( � 8 9 :;"# < = $�?_.  � Ã $ U

�.  
÷ / î $� 8 .  � Ã $ U |&> D . S  ! �/z ? ¡

� � $:= @ A = � S . 
÷  ! $"# ! / î $è ! B C

_� .  � !  (l 4-3)] 

 

l 4-3 .  
÷ �� � �  
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A. .  � Ã $ U  

b DE q ���� z ? ¡ 0.  $S F â �  ! �� G ? ¡ #

�$b ¥. § ¨0 � Ã H < �P  Ö �� � $I S â� ��  � J


]� � � ��A ú K f L M N T � A B � 12-bit � ADS40  ! _

¿¨$� O 7S . P Q 1�� 	 �f « $d2� R �1� "#.  


÷ � $ U $Nè ! �_.  
÷ =� .  
÷ ] 

4
NIRBLUEGREENRED

Brightness
++++++++++++====  

Brightness _ R �1 
RED_I �G H  
Green _J �G H  
Blue_J �G H  
NIR_L I �G H  

7 
 2�.  Q R � S ��8l$: T U $ U i V S ��8l

Y W X ê Y Z (òDN1
Í f 
:;)Î_ P Q 1 (Asner and Warner, 

2003)(l 4-4)] 

 

l 4-4  ! DN1 S ��8l (Asner and Warner, 2003) 
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[ 8 �ä < = $� � � ��R �1 500_ P Q $ \ r P Q 1â

ò"#. 
÷ �� .  
÷ 0 ! ] ^ $7� .   ! �:Î_â

� .  
÷ / î ��� ¿¨$� .   ! _ Î_â �  ! �/�¿

¨] 

B. .  
÷ / î  

8 F 12-bit� ADS40  ! $A ú K f L � M N T � A B $b ¥

_ ú & ADS 40  ! � �.  § 3 $� � � 2� ` ä l a b

(Histogram Matching)"#.  
÷ / î ] 

` ä l a b _ c d  ! e f � � ! g <  ! "#Ã h 
Í � �

�$z �� c S i N j î ä � CO P ` ä l a b $w :k D :;b D

E « �q � 
l &�z ? ¡ 0 � ]� � � :� .  
_ � � 
$.

 
_ m R 
$O P ` ä la b $è.  
÷ ��� �8 n N o� .

 
��� �8� (l 4-5) :> D .  &�] 

 

l 4-5 ` ä l a b l 7  
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(�)  � ���� � ��
� 

_î þ è�� �� p $�áè� ���� � ���µ$¥ , -

w 2�� �Q R � "#�]z q � �Q R � »2� r h Í � �Q �

(NDVI)� P Q 1$è� ��� � ��á#� s t8 F NDVI1 u F -1

o 1�v $Q � v 
�$Ì ®J w �x ñ v « $b ¥�y i r NDVI

z0_� � ��$NDVI>0 { _� ��] 

� � � :.  � Ã $ U z ] ^ 0� .   ! "#� ��� � �

��/$2� NDVI P Q 1 0è� ���� � ���µâ$"# !

] ^ $w ~ | .  � �� ! � | . � � �� ! $â � ã � S ¥

�/?�?"#} �$© ~ � � ��0�/�� ��0�/] 
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(�)  � � �� ! �/ 

2� � Z ä � z & ~ � | .  � � �  ! $: ERDAS 

IMAGINE g <  ! Z � À Á $ � � � < � / (Supervised 

Classification)0 � 
� � � �Maximum Likelihood Method�"#� �


�� � ����� � �/] 

� 
 � � � » � \ x G � � � N 1_ r h �8 � h (Normal 

Distribution)$N2� { e�X _Æ Ç Û � $:7²µ�X 1(D)� �

� 1_7{ e/?$ � 
� � � ��X -å æ ç(Hord, 1982)º 

 

D = $ % & '                         c = ( ) * + ,  

X = 	- �. / 0 1                   Mc = c * + 2 �3 4 0 1  

ac = c * + 2 �5 6 7 * 8 9 �      Covc = c * + 2 	- 4 : ; � 

|Covc| = Covc < = >                   Covc -1 = Covc ! ? @  

ln = A B C �                     T = D E F �( ? @ G �H I J ) 

� � ���� � � �/» � S � � /?(�� ��� � ��¶Á )

"#�$� á�?� S � � � � ��i & � � � � � n 
$¥ 
 2�

� 
� � � "# ! �/â$è�� �/?% p $:2â �  ! Z �

��] 
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(.) 0 | 1 2 § 3 % &�� �lÈ 

_` W �� �lÈ�Ê þ �$� � � 2� 1 2 § 3 > D �� �

� #�/4 � $� :ú � � � 1 2 § 3 $7�� æ çº 

A. � | � � �lÈ 

����
 � � § � Ð Ñ � ���2�lÈ"#P  $i p l

È� � |� � �/?N�:� p $� �b 5 � < �ï  ! è � | � �

�lÈ� Twd 67   R · 3 ê ¡ _ Twd 97   R · 3 $:2â � í �] 

B. � � ���2�l 

�� ¢ �2�Ð Ñ lÈ"#�� � � #�/P  $ä � � i p

lÈ� £� í ��+ , í ����/?lÈè� ^ D ] D £� í �

�� ( � m 0_>D ) �¤ * �$b _¥/£� � � ����� � 

! w Ð c L $r ��� �/? ¥ ¦ $h2�lÈ"# D C:; + ,

í ���j| c � � ¥ ¦ 9 � $j2�¥ä å Z � �] 

C. ¬�P   

�� � § ��¬�| ¨ 
0¤ © $ ª �� � Q p $¬�_ �

�� �� � b � $� ¬� v « �¬�v �« r $¬ § �� 0�X j ­

�` W (Lin et al.,2006C® ¯ ° -$2005)]± ¢ ² -(2003)Q p $§ �

�� 0¬�: 15³~30³0¬� ´ �$7
 _ 30³~ 45³0¬�ø ù $¬

�y 5³:ç � 75³:Y µ $J ¶ |�� § �C· ¸ ¹ (2001)Q p $º

¶ � » � ® | ¼ � �
��� � § �y 20~50³�v ]b ¥� � � �

� ¬� 15³� P Q 1$N��¶�½¾¿À � �ÁÂ ¬���w 2�

Ã ��/R Ê Ä�¬��ÅR Ê $è¬��Åæ ç®º 
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® 4-1 ¬��Å® 

K L M ,  M N  K L (S) O P  

) M K  1 S 5%�  

Q M K  2 5%RS 15%�  

S M K  3 15%RS 30%�  

T M K  4 30%RS 40%�  

U M K  5 40%RS 55%�  

V M K  6 55%RS 100%�  

W M K  7 SX100% 

8 F ¬� 15³Æ Ç _¬� 30%$b ¥� � � 2��ï « � ¼ ½

4 Ç �¬�lÈ$:¶�½¾¿À � ¬��ÅR Ê "#�Å$ D ¬

� 3Å¬:ç(30%)��� �� #�/] 
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(Õ) �/Ê þ � � ý  

� ý �/¡ � 0 È É $� y � r �0�/ � � � 0ä � _Á#

� Ê ËÄ(Error Matrix, Confusion Matrix, Contingency Table)$�f �

	 § ¨��/ ! � c S �o 0�/¡ � � � _ � �/½ ]� 	 o §

¨i &»:��o ï Ì � 256 + o ï § $̈2�E F���  ! "#

�� ��T U $ U M$N � � � ! �� �lÈÎ_ $ U Ø Ù ] 

_"� , 5 6�� ��8§ 3 �Ê þ � �$� � � 2�#� Ê

Ë� Í Á Ê þ �= Kappa 1$�? � < x �/?= Í Á �/�Ê þ

�$74 Ç À å æ çº 

1.Í Á Ê þ �  

 

 

X
ii 
#� Ê Ë�i)�i#�1  

         N � ý ! Î Í �$n Í �/�� 

2.Kappa1�/Ê þ � � ý �  

 

 

Nº Ï < n � � rº#� Ê Ë�#�(row)  

X
ii
º#� Ê Ë�i#i)Î �   

X
i+
º#� Ê Ë�i)�Ð  

X
+i
º#� Ê Ë� i#�Ð 

%100
1

×=�
=

NXOA
N

i
ii

( )

( )�

� �

=
++

= =
++∧

−

−
= r

i
ii

r

i

r

i
iiii

XXN

XXX
k

1

2

1 1
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total
i G

G
G 1=

.���� �û 6 ü ý  

� � � ��ÑÒ Ó (1992) ú p 0�Ô r Q � � (Dangerous 

Value Method)"#�� � û 6 ü ý $� ä � e F �
ñ � � �

(Multivariate Analysis)$7ä å »2� 95õ�� lÈ � S « � �¬��

¬­ ��± �²³ ´ ²µ�²¸ ¹ ²µ�²¶· ²µ��®¯ ° ��

�® Õ Ö �-b � "#�� �û 6 ü ý ]� � � j��� �Á���

� ��� �   b � �� Ä�b � �� ¡ � $i r �� �û 6 b � "#

û 6 ü ý ]�Ô r Q �� (Dangerous Value Method)4 Ç , - æ ç�Ñ

Ò Ó $1992�º 

(�)  �� û 	 b � �4 Ç  

�� û 	 b � � �d2�x § ��� 0 × �_ Ø ñ 0Û Ê ]�

� × �1�4 Ç å æ çº 

       

å � $ Gi Ì ®� i Å� Ù Þ ß × �$G1 Ì ®� i Å��Å�� Þ ß

�$Gtotal _ Ì ®��Å Þ ß Í �] 

_� �f �� b � v �� ��80� <$è� Ù Þ ß × � Gi

Ø À å "#î Ú Í $Nr s _� Ù Û �� Si$4 Ç å æ çº 

  

å � $Si Ì ®� i Å� Ù Û ��$Gi Ì ®��Å� Ù Þ ß × �$�Gi

_ Ì ®�Ù Þ ß × �Ð] 

i

i
i G

G
S

�
=
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( )
minmax

min9
SS
SS

D i
i

−

−
=

S F Â �û 	 b � $��� Ù Þ ß × �V ® 7 b � �X Ü �

<$ � �èz |�Ù Þ ß � <S � Ý 1~10 �v $òw Þ ~ �Ô r Q

�1$4 Ç å æ çº 

  

å � $Di Ì ®x /b � ��Ô r Q �$Si Ì ®�� Þ ß × � � Û �

�$Smax� Smin�?Ì ®x /b � �Å� � Ù Þ ß × �� Û ����


� � � µ ] 

(�)  x b � ß � 1�4 Ç  

2�x /b � �Å z ~ 0� Ù Û ��$4 Ç �¦ m b � �
�

»�(V)$Ì ®b � �Å§ ��� �X 0 à � �$� µá »�f � �$

x �/(Å)§ �� Ù �X c L $® 7 ¥b � ��/ | � è� Ù �X «

0�
 â r p V C� �$ã µ á »�f 
µ $_ w 2�¥b � 0�Å

ä å ä p b � �ÅS Â �z ? ¡ 0 � $hw :2� � b � 
� »

�04 Ç $Î_x b � ß � 0�f 1$4 Ç å æ çº 

  

2�x b � z 4 Ç p 0
� »�$D :Ó :
� »�1� Í

Ð$òw ~ �b � � ß � 1$4 Ç æ çº 

  

å � $Wj� j x b � � ß � 1$Vj_� j x b � �
� »�] 

n

j
j VVVV

V
W

++++++++++++++++
====

...321

%100×=
X

V
σ
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(�)  �� û 	 14 Ç  

èx ¦b � b 5 �Ô r Q �4 Ç $ Þ ~ å ¶
�û y �� �

æ$�:� ý ¬�Ô r � �$4 Ç æ çº 

 

å � $Dtotal_�� û 	 1$D1� D2�Dn_x ��  � b � � � �1$

W1�W2�W3_x ��  � b � �ß � 1] 

 

nw
n

WWW
total DDDDD ××××= ....321

321



��������	
��
������� 
 

40 
 

��� � � � � � 	 
� � 
 � �� � � � � �� �  

� � �� � � � � � ��� ! � � � � "# $ % & '# ()

*��+ , � - � � '. / 0 1 �� 2 345 6 7 8 � � � � 9 : �

5 6 � ;< 	 = >� ? @A � � � B C $ (�� � 
 � �� D E A

� FG H � �I JK L � ;� � M N O�� >P �Q5 6 R S � ;	

T '& U3 

V WX Y Z � � � ;�� � �[\� ] # - ;� 227̂ 228 � _

`B C �� � � � �a b �c d � � $ ( DMC
� � 
 � >P �e

f g hFG 9 : (i 4-6)3 

  

i 4-6 � $ j� (
� � 
 � i 
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 �^� � � ;� � M N >P  

k l � � � ;�
� � O�I J>P h� � M N �m\f g �

� B C $ (n� � M N O�Fo9 : jp q 3r s � ] # - ;� � t

E �u C v w \x y z { | } ~ � x̂ y � C E �̂ z � �a �� V

� � � Y Z n� w � � � � �� f g @� >P � � $ (n� w ��

� M N Fo��ec d � � � � >P 
 � � � M N �! ��r s � �

� � � � � � � � � ��� � � � �� � � � � � � � � � � � � �

� � �: � � NDVI"� O� � � I "�   � ! ��¡A � ¢ � �

i(Bi-Spectral Plot)�\� � � X£�� � �� � Y£�� � ¤ 2 '

� � £¥ ¦ < § �� � ¥ ¦ �̈A � ¢ � � M N © ª>«Qf g nv

¬ � � ¤ 2 � ¢ � � i� `­® �̄ § �° ± � � $ (�u C � � F

o�\² ³ R ´ '� � � ;� � M N �µ [�e1 �� � � ;¶ · ¸

¹�t º 3 
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 �^� � ;	 k l  

� s � � ¸ » ¼ ½ ® �¾��¿¼ ½ [À � Á Â ou C � �

(NDVI) Ã $ (² NDVI 
 � Ä Å �\l Æ NDVI �Ç È
 � ��

�Å É hÊ D E v ¬ �FG } ~ ���¿¼ ½ � A � a £Ë Ì ½ �

l Æ ��£Í Î ��� 
 � FG >P �I JA � Ï Ð Ok l � � �

;iÑ �Ò Ã >P Ó Ô �� Õ Ö o�(× Ø Ù 'Ú Û Ë Ì �\l Æ

� � � ;iÑ e�� � � Ü Ý Þ ß �\A � � � ;a b i�× 1 (i

4-7)3 

 

i 4-7 � � � ;¶ · ¸ ¹>P à á  
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 (� ) Á Â o Ç È u C � � (Differenced Normalized 
Difference Vegetation Indexd�NDVI) 

A � â ² 
 � R S Á Â oÇ Èu C � � (dNDVI)@r s mâ ²


 � Q\ã � � � $ (�u C Ç È�ä
å æ �
 � Í ç c d Á Â

oÇ Èu C � � Ë Ì �è å æ Í ç J�Qé � ê ë © ªjJª�F

È(ì E : í � j î �� I �ïÇ )(Jenson, 1995)3A � $ ² NDVI


 � Å ð (² NDVI 
 � �Q\° ± u C ñ � � � � ò á ó �hW

ß ¼ Û ì ô¾ 

dNDVIõpre-NDVI@post-NDVI 

NDVI�Á Â ou C � �  

post�(²  

pre�$ ²  

öd ÷ 
� ø �(�ù ú + ¼ i>«^û Wü O^� ý þ Ç �

l Æ dNDVI�Ï Ð O� 0.24�� \;¬ � � ;�j� � � ;��e

A � ! Ï Ð O � l � � � � ;	 3 

 (� ) Ç È a £ Ë Ì � �£ (Differenced Second 
principal component) 

� � a £Ë Ì ¼ ½ Wß � (
 � @V WX �
 � öa £Ë Ì

(�QÆ ��� a £���£Q\ � � 	 � � (E ;� 
 ó O� � �

 ! V � � � � ��a £�
 � �� � � ;	 k l (ì i 4-8)3 
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i4-8 � (
 � ör a £Ë Ì ( Æ̀ ��£
 �  

A � â ² 
 � `R S �� $ @� (a £Ë Ì 
 � �Qmh��

£
 � �Ç È�ã � � � $ ( 
 ó O�Ç È�m\° ± � � � ò F

o�Wß ¼ Û ì ô¾ 

dPC2�post-PC2�pre-PC2 

PC2�a £Ë Ì ��£ 

post�(²  

pre�$ ²  

öd ÷ 
� ø �(�ù ú + ¼ i>«^û Wü O^� ý þ Ç �

l Æ dPC2�Ï Ð O� 31�� \;¬ � � ;�j� � � ;��eA

� ! Ï Ð O � l � � � � ;	 3 

 (�) iÑ � Î d �  

A � � �� < �Ï Ð OÃ 
 � � � >v (Reclassify)�â v ��

¡` � C �� � ;	 i� ® ê ë ;�� C � Î �ä­ � � � � í � �

� � � ½ Ã h � � �\ � �� ó 3 
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V � � �� Erdas Imagine � Focal Analysis �� � ê �  O

(Erosion)� ß �e\ 3!3 j 5!5 â ¿" # �  �� �h¼ Û [ $ %

" # & �  O�� ' " # �( � ) ��  O�ì ! 
 � �� * + 2

� " � Î "� ) O 1 � r , � " 0 l - �m! . / 
 � ��  "


� 0 1 �\ 2 � � � Î � ) � 3 "�V � � � â 4 " �  O� ß �

m\ 5 >� � � Î � ) 3 

ör â 4 " �  O� ß � � � ° � ê >" � Î � ) � 6 � � �

B C " 7 8 � ) 9 � � â 4 " �  O� ß ` . / �� : Ã ; . / � )

�� < = �\ > ? � ® "FG & U�! ê ë I ¤ � � Erdas Imagine

� Focal Analysis �� â 4 � ê � � O(Dilation)� ß �\ 3!3j 5!5

" # �  �� �$ % " # & � � O�� ' " # �( � ) � � � O�m

! Ã ; . / "� � � ;" 7 8 � ) �� < = �\ @ ? A B C � 7 8 &

U3 

� D Þ >v � Ô "E F �� G � Á � ">v � ó D Þ ¼ ½ �Hï

Ç I J K@ L � M N Í ç '>v 
 � �Ä Z � 2 ">v � Ô , O �I

�v w � M N 2 Í ç P l [A � B � � 
 � �� � � t E � Q 0 ¸

¹�eA � ïÇ I J ^ R S ý T ó j Kappa O�>¬ M � n>v ¬

j R S >v �ý T ó �\j L � ör (Ø Ù "
 � � ó , O ® ` �

�3 
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 �^� U � � ó × i 

� � "� � á ó Q>��V¾� � � ó V^�� � ó V�\j

W � � � ;�3A � $ �¡ X `Æ �Ï Ð O � l � � ;	 �A �

dNDVIj dPC2 â ¿Ø Ù ¼ ½ �� � � >V�mr $ (² 
 � Fo�

á ó Y 8 < � U � � ó >v �e\� Z ¸ ¹ P l � U � � ó [ \ ¤

;�k l dNDVI j dPC2 s n� U � � >V"� ) O�e�� û W

>P \f g � � á ó '
 � Fo�µ [�� Wß ] � û W��e��

è  ^ FÈ� >P (One Way-ANOVA)� _ l n� � � � ó ªÕ ü �

ª�Ç Èá ó �\¸ < ` � � F� , O ­® ;>nv D E v ¬ �³

a�em Duncan
� L � ½ >P n� � � � ó ª, O ­® Ç Èb3 

V � � Y Z dNDVI j dPC2 â ¿ Ø Ù ¼ ½ > ¬ � �

JenkscNatural Breaks�Ã � � � � ó d � � Ve \;>3Jenks and 

Coulson (1963) ` � f " JenkscNatural Breaks�� G Á � >� ¼ ½

���[A � � g V h "¶ y M bÆ �">� ¼ ½ �a ? \ P i Í ç

� g � C � j k (Big Jumps)�Ø 1 �>� d g �À l �>� �nÍ ç

FÈ"Ç O R m2 ��  �! ½ Q\;> f Í ç " n o O�9 ® p s

ú q � Í ç V h � r . "M b3JenkscNatural Breaks Wß s Û ì

ô¾ 




�


 

SSD �Õ ¼ Ç R m 
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A� 1-n" t L  

1 u i < j < N 

Mean i..j �v ¬ 7 8 im j"Õ ü O 
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��� � � � � � 	 
 � � 
 �� �� �  

�� � � � � ������ �� � � � � � � � 	  ! �"#

$ � % & ' ( �) �*+ � 	 
 ��, - . / �0- 1 � 	 2 3 
 �

�4 5 � 6 7 

�8� 	 9 : ; �< � = > ? 
 � 

@ , A�	 9 �: ; �
 �B C�� �D E F 
 �*+ � � G

�� 	 
 �HIJ0K L � � M R, G, B, NIR  ! N< � � �? *+

D E F 
 ��� � ERDAS Imagine O P Q R S T U G *+ V W �X

Y �Z 	 9 [ \ ]̂ _ �< � � ��) 7S T U G �` a �b c R d

H*+ � e f g �hi j ��# $ � % & ' ( < � � �kl�) �m

n��"# $ � % & ' ( < � � �kl�) o*+ ` a �0I�� p

% q �r̀ a �U s tu v w F �x 0y z 	 9 �{7 

�| } ~
 �� � �� � �� �� � � � �� �� � % q (� p

% q )�
 �� 	 �� ! ts �
 �� � � � �� ��? 7� � C,

0dHf g K L � 	 � � � p % q �hi j ��# $ � % & ' ( < �

� �kl�� � n��"# $ � % & ' ( < � � �kl�� � ` a �

� s � I�� � s �� �� � � � 8� P � � � � Kappa M�
 )

� . N
 �) �� P 
 ��� � � 7 

�� � 0�   : ; ¡¢ *+ 	 9 C� 	 
 ��h0£ ¤ ¥ � ¦

§¨ ©8{ª *+ 
 �. / 
 « �0. / �¬ �
 �B C­ 
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(�) ¥ � � 	 
 �® 

 ! ADS-40 K L ¯ � � ° * + , - / ± � ² ³ ´ « µ �

0.25m�¶-  ! IPCC 6 �*+ 
 � . / �h� �· ¸ ¹ º ® 

(Maximum Likelihood Classification)8 » ¼ ½ ¾ ® (Mahalanobis 

Distance Classification)8· ¿ ½ ¾ ®(Minimum Distance Classification)

À
 �®*+ � ��0Á Â �¬ �
 �� ®7 

1. · ¸ ¹ º ® 

· ¸ ¹ º ® b Ã Ä N Å � � Æ Ç M�È É 
 Ê Ë É (Normal 

Distribution)�h� �[ Ì � Í �V W : ; �0� ½ ¾ � Í M�· Î

M�� [ Ì �) �� ÏÐ W oÑ Ò 
 ��kl7 

2. » ¼ ½ ¾ ® 

Mahalanobis ½ ¾ � 1936 Ó ÏMahalanobis Ô Õ rÖ × �{�

�Ø Ù . � Ú ² ³ �Û Z U �s ³ �½ ¾ ��0Ü Ý ¥ � �Þ P 7

Mahalanobis ½ ¾ � Xß à �á : â ã ½ ¾ �ä å æ� � Ø ç 0'

n(Swain and Davis, 1978)7 

D = (X-Mc)T (Covc
-1) (X-Mc) 

D = � � � �                     c =� � � � �  

X =	� ��  ! "                Mc = c � � # �$ % ! "  

Covc = c � � # 	� % & ' �      Covc-1 = Covc ( ) *  

T =+ , - �() * . �/ 0 1 ) 
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3. · ¿ ½ ¾ ® 

Minimum Distance � 0è 	 9 �� CÐ W Y Z é � 	 9 ��

� ê �ë ì ê Ù �Ò í Û ê Ù ³ � ! �á : â ã ½ ¾ ��0I�
 �

�c R �hXY 	 9 
 �î ��½ ¾ · ¿ ��) (Swain and Davis, 

1978)7 

 

n = 2 3 �                      i = � � 2 3   

c =� � � � �                    X xyi = i 2 3 45 6 x,y 4	� %  

µci =c � � � 4 i 2 3 47 $ %       

SDxyc = 5 6 x,y 4	� 8 c � � � 7 $ % 4��� �   

(ï)  ¥ � a U ® 

0¯ �� ° � 	 *+ , - / ± � ! IPCC 6�*+ 
 ��*+

ð ´ « µ o 
 �ñ � . / �X´ « µ ð � 5m�� �· ò ó ô ®

õ Nearest Neighbor Interpolation ö8 ÷ ø ù ú ® õ Bilinear 

Interpolationö8� P û ü ® (Cubic Convolution Interpolation)� ý a U

o�0· ¸ ¹ º ®*+ � 	 
 ��h� �Na U ®a U o�
 �ñ � 7 

1. · ò ó ô ®õNearest Neighbor Interpolationö 

· ò ó ô ®, W × þ ¸ �� Î � Í � � 0f � ý ç ]�s � K

�� 	 �� � �Z s � � � ò �� X· ò �s 	 � 
 � � 
 � � 7�

� � ®^ j � 	 �? �� 	 ù � � È � � ( � � � � ) x � � ! � �

È � � �� � � V W ®Ñ 0�  ¦§o�� 	 � ' �K L � 	 � � 7 
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2. ÷ ø ù ú ®õBilinear Interpolationö 

÷ ø ù ú ®b 0"Z ó ò �	 9 ç ! " y MI�a U � # $

M�� � ®% & | �Z ��y ' � Ë �U ( � ) �� Ì * � 	 
 + �

U ( � ý a � ®�, ~Ð �- . / �	 9 0Ð W × # $ �� 	 M7 

3. � P û ü ® (Cubic Convolution Interpolation) 

� P û ü ®� 0· Î " � ®(Least Squares Method)�� � û ü

ú M 0 1 2 C 3 4 5 Ø � 6 � � 7 ý 8 9 0� � � 	 7 

(�) ¥ � ² ³ ´ « µ  

�� � : / ð ; ² ³ ´ « µ �0� �N � ² ³ ´ « µ 0.25m8

2m85m810m �� æF <�� = K L � 	 % q ¥ å > A�· ò ó ô

®õNearest Neighbor Interpolationö*+ � ý a U 7 

(")  ? � ° @ A � 	  

�� �  ! 2008/09/21 B C � A24 � A25 � ° � 	 *+ @ A

o*+ � 	 
 �� ! IPCC 6�*+ 
 �. / �h0· ¸ ¹ º ®*

+ � 	 
 ��h6 �£ ¤ ¦§/ ± ­ 

1. D ¦§ @ A � ° 
 � 

XÛ � ° *+ � 	 @ A ��  K � 	 % E�A� ERDAS Imagine

O P �Mosaic Pro B ) *+ @ A ¦§7 

 



��������	
��
������� 
 

52 
 

2. � 	 " F ¦§ @ A � ° 
 � 

XÛ � ° *+ � 	 @ A �A� ERDAS Imagine O P � Mosaic 

Pro B )  Color Corrections � Automatic Color Balancing 0�

Histogram Matching G H �*+ @ A � ° � 	 I J 7 

(K) ¥ � 
 ��)  

�� �  ! ¥ � 
 �) *+ 
 ��@ , A�· ¸ ¹ º ®0��

# $ � % & ' ( �) 8�"# $ � % & ' ( �) 8IPCC 6*+ � 	


 ��0�� �� � ñ � 7 

(L) 
 l � M � 	  

�� � � � � N O � � � P & � � M � 	 �A�· ¸ ¹ º ®*

+ � 	 
 �� Q R � ñ � 7 
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ï8� S ©: ; �< � = > ? 
 � 

�� � TA� S © 4 ê C� 	 
 ��*+ ¶¡
 �Ñ + F }

~7S © 4 ê � 	 ¦§�U � ��� � 	 S ©
 V 8 9 �a Ò � 	 S

©�h� � S ©W X � U �� 	 % E�0*+ o Y 
 �(k 4-9)7 

 

k 4-9 S © 4 ê 
 � Z [  
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(�) � 	 \V  

� 	 
 V � c R � 	 � ] F �� � � M� � ^ §M�X� 	 ]

F � º �	 _ s ` a j b � � �G c �� d � 	 � Ï� 	 
 V e % &

� Z G c � 5 % & �G c f g h � e � i �o�
 �j � 7 

Ï * �� � rA��� 	 � ADS40 � � � � 	 �� ² ³ ´ « µ

�k(0.25m)�*+ � 	 \V l e m � � � \V � h � �0� n o Ð

W H µ �p q �� �  ! \V �� 	 ð ; ² ³ ´ « µ �0� a Ò S ©

r s 7�� � A�ð ´ « µ ð � 5m*+ � 	 \V 7 

� � r s t . 8 9 � t . � ó u v � M�¸ å � G ô �X� ó

u v u � º 	 9 Mw [ ��G c �0*+ � 	 \V a Ò � 	 S ©7�

� � A � ERDAS IMAGINE x . � 	 ¦ § O P � Image 

SegmentationHu *+ � 	 \V � Image SegmentationAÛ ¡¢ *+

� 	 \V ­ 

1. r s t .  

 ! � 	 � ( z Ä y � 	 " z { ¦§� | } r s t . l � +

E�0� o Y S ©\c � ( z 7Ä yó ò 	 9 ~ � M�t . � ó u v

� M�¸ å � G ô �hÄ yr s · Î � � �0% & r s t . � 	 7 

2. \V ë � Ä y 

Ä y � ó \c 	 _ �· Î � æM�� � ó 	 _ �³ �� � Î *

· ; M��� ��� 
 � � �\c � 
 �Ä y � ® U 0å æ� � � �

yS ©\c �å æÙ 0�� � *+ � d 7 
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(ï) S ©ù � à Ð  

� Ï� 	 \V oa Ò S © r s � � � � S © r s  ! K � 	 ù

�	 9 M*+ G ô à Ð �Ð W S ©ù � � y M86 � � � Àà Ð �

M�� Ñ ç ]� � � 6 8̂ §� 6 8� � � � Àà Ð M7�� � ¶¡

� A� R8G8B8NIR � � y MI�S ©ù � à Ð M7 

� Ï S ©ù � à Ð o� � S © W X Në � à Ð M�h*+ � ý

a U �XS ©ù � à Ð M� � � S ©� 	 �X R8G8B8NIR � �

y M� S ©ù � à Ð M� ý a U �"Å � � S ©� 	 �0� o Y 


�7 

(�) D E C� 	 
 � 

�� � X"Å � � S ©� 	 A�· ¸ ¹ º ®*+ � 	 
 ��¶

¡A�"Å � � � y M�à Ð ë � �S ©� 	 *+ D E F 
 ��� l

�  ! ¥ � 
 ��) *+ . / 7 

(") 
 �� � F } ~ 

�| } ~
 �� � �� � �� �� � � � �� �� � % q (� p

% q )�
 �� 	 �� ! ts �
 �� � � � �� ��? �� � s %

q ` a b 0� � s � % & ± � s � % q � 5 N
 �) b � �K � �

� 	 *+ dHf g a Ò < � � � Cb � �� � � � 8� P � � � 8

� Kappa M�
 ) � . N
 �) �� P 
 ��� � � 7 
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������������ � � � � � 	 
 � �� � � � � 	 
 � �� � � � � 	 
 � �� � � � � 	 
 � �  

���� � � ��� 	 
��� 
 � �� � 

����� ��� � � � ��  

�� ��� ADS-40 � � �  !"#� � ��$ % �&' ��

(� 4)�� ���� � *�� "+, �� ��- � . / �0 � �

1�� �
 2 3 �� 4 

(�)  �� ��- � . /  

56 7 89 : � � ��&' �; "� � ��&' �<= > ?@

A B "CD ?� � ��&' ��� � *"E F G� - H I "� � �

<G�J�K- H LD &' �@M "NO )P<� � *QR S2 <(T

5-1)4 

A ?UVW �� �)P"$ % <� � *�X Y *LZ [?\ <

Y ] ^ S"V� � *
 2 ?_ "T` $ % <� � � a ?b c d a 4

(e �<� � 3 *5f - H g ?M "hZ [?i<Y ] ^ S"N(

e �Z [?i<
 2 j "kl (e �<� � *b ?M m n a (T

5-1)4 

�� o p@�� ��"5 NDVI � SAVI LZ [q *"Vr&

' �< NDVI *sM t$ % s\ "t SAVI *�u � v@w l  (T

5-1)4 
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T 5-1 �� ��- � . /  

� �

� �  
� � � � �  � � � � � 

�   
! " # 

($ % & ' ) 

R 
3232.86 

(840.34)  

1840.91 

(237.62) 

2779.47 

(651.68) 

4233.93 

(1864.65) 

G 
3371.038 

(839.24) 

2185.76 

(249.42) 

2808.03 

(601.57) 

3700.93 

(2540.21) 

B 
2476.566 

(537.69) 

2069.43 

(173.63) 

1897.11 

(313.55) 

2785.82 

(1536.03) 

NIR 
2127.968 

(542.70) 

1051.41 

(120.19) 

2373.54 

(446.75) 

2920.89 

(1026.56) 

NDVI 
-0.18 

(1.52) 

-0.27 

(0.02) 

-0.07 

(0.11) 

-0.17 

(0.10) 

SAVI 
-0.39 

(1.53) 

-0.54 

(0.047) 

-0.15 

(0.23) 

-0.33 

(0.21) 
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(x)  �� ��0 � � 1��  

50 � � 1<�� yz r"{)�� ��)P50 � � 1<�

� | } �~8L�U� � � � � � 8"�k�{)PL� � �� �

(1 5-2�1 5-5)"�f � �� � � <F GI � UG� <� � � � �

� f � �� � � <� �� � "� � � i�� �� � � i�� �"�

� �� � � _ 4�1 5-2 �1 5-5 �� z �� "� *#&' �sM

39.85°"(� 36.98°� �"� � @ 34.69°"t$ % �� � � � 28.34°

s_ (T 5-2)4 

T 5-2 �� ��� � � �  

� �� �  � � � � �  � � � � � 

��( ) � 34.69° 28.34° 39.85° 36.98° 

�� �#�� ��<)P+, �� "�D ?V� �� � 5� d

8� � � � "C� z rv� ` &' �Z [b ?M <� �� � "��

&' �A ?UVW )P��   ¡ ?� ¢ j � �( £ 3 n ¤ )"l )¢

j � ��5 !r� ¥ #6 7 ¦ P"C5� � � a 8§ ¨   © Z [4 

 !r<ª « � 
�¬ « � �P�U� � � � � � O ­ "�l

� � �® ¯ « ° �<ª ¬ u � "ª « � 5G� �F GI � <� ± L

?M "Nª « � �~5� � � � � � 8­ "t¬ « � �� �"5G

� �F GI � <� ± L?\ (Jensen, 2000) (1 4-1)4 

�� � �<0 � � 1r"Z [² � <O i
³�~"�P5ª

� � 
³�¬ � � 
³"T` � � �<�T µ́ Lb R ª �¬ « �<

)� "¶ ·R ¸ ¹ º � � ��T)� ª ¬ » �� � �~<¼ �(1

5-1)4 
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1 5-1 � � �0 � � 1 

$ % <0 � � 1Z [½ �¾ r<u � "h
³�~<U0 � �

1¬ � � ¿ ÀÁ�"�l �� $ % �� � �~Â U¬ � � "�$ % �

� � a d ¬ Ã <� Ä u � ½ �ÅÆ(1 5-2)4 

 

1 5-2 $ % 0 � � 1 

&' �0 � � 1r"Â ¬ � � ÁÇZ [?\ <G� �F GI �

� ± "CR ÁÇ� � È ÀÉU\ � �j 
³�A ?UVW )P"VÈ

À�~?Ê�Ë a "NG� �F GI � � a ¼ �?\ (r2=0.2)(1 5-3)4 
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1 5-3 &' �0 � � 1 

(e �<0 � � 1r"Z [� È <
³�~u � "k(e <Ì

Í Î = Ï � "NV0 � � 1�~?m n �A ?UVW �� ��)P"

(e �5G� �F GI � <� ± L?M 4� � � � � a +, (�<�

)�� Ð Ë ?i<
 2 "?Ñ�VW �� ��)PÒ Ó (1 5-4)4 

 

1 5-4 (e �0 � � 1 
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(Ô)  �� ��
 2 3 ��  

5Õ kÖ
 2 3 �� (One Way-ANOVA)<� z r"{)�� �

�� �)� o UG�J�K�F GI � - H #× NDVI�SAVI LZ

[Ø � Ù S2 (T 5-3)4 

T 5-3 �� ��Õ kÖ
 2 3 �� yz  

    
�����

 �����  
�
	������

 F ��
  �����  

������������  ���  11790850449.072 3 3930283483.024 3211.194 .000 

���  20505758249.314 16754 1223932.091   
� �

 32296608698.386 16757    
� �� �� �� �  ���  5216739538.874 3 1738913179.625 873.311 .000 

���  33360127772.775 16754 1991173.915   
� �

 38576867311.648 16757    
� �� �� �� �  ���  2075919512.127 3 691973170.709 949.368 .000 

���  12211616076.094 16754 728877.646   
� �

 14287535588.221 16757    
� ������ ������ ������ �����

 ���  7090863116.078 3 2363621038.693 5762.538 .000 

���  6871990927.331 16754 410170.164   
� �

 13962854043.408 16757    

NDVI ���  82.797 3 27.599 3952.654 .000 

���  116.983 16754 .007   
� �

 199.781 16757    

SAVI ���  330.939 3 110.313 3951.027 .000 

���  467.774 16754 .028   
� �

 798.713 16757    
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t5 Duncan Ú Û<� z r"ÜR 
 3 5f �� ��� �)�

LZ [� Ù S2 "kl f kÖo {)�� ��� �)� g b R Ý P�

Þ4�f ß < F *r"F GI � @ 5762.52 si"NDVI @ 3952.65

� SAVI@ 3951.02 � �"à � �@G� 3211.19"t5J� �K� �

?_ 4k NDVI� SAVILQ�F GI � �G� Üß Æty�X 3 "

NF GI � �G� á ?i�
 2 j "VrF GI � Üá 
 2 j si

(T 5-4 )"F GI � Êâ �² � 
�ã ä å¤ �"hV� � � ± � Þ

v�æ ç 
�� � « ° ��� ���Ò è � (e é �SPêXiao et al., 

2002ë 4 

T 5-4  Duncan Ú Ûyz  

* +  
 
  

F-# Duncan , -  

. / �	 DN# 
 

0 � 3211.19**  "! a #%$'&)( b #�*,+-( c #/.10 d 

1 � 873.31**  "! a #%$'&)( b #�*,+-( c #/.10 d 

2 � 949.37**  "! a #2*3+-( b #%.10 c #4$5&)( d 

3 0 4 � 5762.52**  "! a #2*3+-( b #4$5&)( c #/.10 d 

NDVI 3952.65**  "! a #2*3+-( b #%.10 c #4$5&)( d 

SAVI 3951.02**  "! a #2*3+-( b #%.10 c #4$5&)( d 
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x�� � � �ì í kÖ��  

�� ��� kî �� ï y�¥ +, � �  ð kÖ�ñ ò 4tó

ô Kaiser (1970)Üõ ö ] �X ö "÷ò kî ; #� � *iU 1�ø c

kî "@® ùú ûkî � ü ý Õ þ ��<"û � � +, �� � � "�

� � ¥ @	 
 þ si
 2 ¥ (Varimax)4� ò Varimax � � � 
� � 4

� kÖy� � "� ÷ò kÖq � j � o *iU 0.7 �@y� � r�

� TkÖ"� � � ¯ : � @ 72.25% (T 5-5)4�� �ó ôf y�� �

 ð kÖ" � #� � 4 

T 5-5 kÖq � T 

5  PC1 PC2 PC3 PC4 

 2.30411 1.16126 1.16003 1.15482 

 28.80133 14.51580 14.50041 14.43521 

 28.80133 43.31712 57.81754 72.25275 

6 7  0.80784 -0.33177 -0.22658 -0.17503 

8 9  0.84388 0.10713 -0.03821 -0.03318 

�:  -0.13527 0.16969 0.75923 -0.13449 

; <  -0.13826 0.22641 -0.67380 -0.12204 

; =  0.02951 0.90601 -0.05747 -0.03509 

> ?  0.86560 0.03829 0.20751 0.03266 

@ A  -0.38751 0.34717 0.15492 0.55734 

B C =  0.04071 -0.12963 -0.08022 0.88157 

 

���y� � � ð kÖ�� "� � �Q#VÜ5� � M �

(0.807)� � ã � � �(0.843)� �  ! � �(0.865)@sb  ð �kÖ"

t " # ?M �? $ F ã � #×  ! <�
@� � � % �? & Ï ��


"Nûl � � � @' ì í 
�kÖ( (T 5-5)4 
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�xy� �  ð kÖ@) » (0.906)") » * + , Ñ - . )/ <

0 1 Þ 2 3 "+tÐ Ë � � � � % �(4 5 ã "2005)") » Â U)/

´µ �A ¼ kÖ"Nû�xy� � � � @')/ ´µ kÖ(4 

�Ô � y� � �#�d (0.759)�)6(-0.674)@ ð kÖ"i 7

8 9 : 
í �� � �<�d �@{; < = �> 8 < = �? @ A�B C

A�D E A�F G C A�HI A�J K A�ù� < = "Vr� � � %

�<�d L # F G C A@s� (T 5-6)"� ` 5 9 : 
� F G C AQ

Â U , Ñ% �� � <�
"Nû�Ôy� � � � @'�M µ́ kÖ(4 

T 5-6 � � �d N O 3  

�d  � � N O 3  
{ ; < = " > 8 < = " ? @ A 532 
i P C A"ª Q A"ã R S A 26 
B C A"D E A 480 
F G C A 1076 
HI A"J K A 673 
ù� < =  696 

�{ � y� � �#�T T U » (0.881)� V � � �(0.557)@� �

�< ð kÖ" W X Y (2003)Z X ö �T T U » �@� � % �kî r

?¼ [ <kÖ"T U » i<�
 , Ñ% �� � "Nû�{y� � � �

@'�T´µ kÖ(4 

�8\ � z X ö "M � �) » ��d � �  ! � �� � ã � �

���TT U » ?b  ð "t)6�� V � � �� ð Þ?\ 4 
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Ô�� � � �1A( � S �  

(�)  ]  
 ^ ��  

 1. ]  _ ` 9 :  

�� ��� a » *¥ +, ]  _ ` 9 : " b � a » *¥ / c �


< a » * !"d e f - H <!f *"5]  ÁÇZ [?\ <! f

*"� � & » �~18g� � h i j Û k l *"b � j Û k l *m �

R n � ò ]  
�(1 5-5)4 

 

1 5-5 a » */ c �]  o p yz  
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1 5-6 @]  q r yz < s Á t i"1 u @v� � �  !"1

wr x = o p Á�@ q r ö <]  
�"]  
� y z { < q r ö

·�Vr# | } ] á i� 3 "Z [~ ³´�~"?i³<]  ï �

@�� ] 4 

 

1 5-6 ]  q r yz  
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 2. ]  
 ^ � 	  

b �]  _ ` 9 : ò . ]   !
"�� �+�ç +, ]   

!��� "�f - H ]  3 * � � <��1�% ["f - H <3 *�

~LZ [ � � �~�u � "VrG� �~<! f * � � ? � "ÉU

0-436 �} �J� ÉU 0-692 �} �K� ÉU 0-965 �} �F GI �

ÉU 0-1024 �} 4���1�� z �® ¯ "]  !� R A � � �

< � � (1 5-7)"�� ADS-40 12-bit� ! { � o U] � � < � �

b R � Þ"Nû ADS-40�]   !+, +�ç ��� ×  ! � 	 �

�4 

 

1 5-7 f - H ]   !3 *�~��1 
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]  � � 	 �û�]  
 ! j @ � �  !"]  
 ! j @

� Y  !"� � ��1 � � (Histogram Matching)+, ]   !< 2 �

(1 5-8)4 

1 5-8 ]  
 ^ � 	  

]   ! b ���1 � � 
"� z Z [ � » 2 � �u � "�1

5-9 r�� f - H 5��1� � i M� 
<3 *�~"#× �� ]  


 ^ <3 *�~S2 "�² � � ö b ���1� � 
"ÜR - H <]

  !g Z [ � » 2 � <u � "V3 *�~² � M U�]   ! (T

5-7)4 
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1 5-9 f - H ]  � 	 ��1 

 

T 5-7 ]  � 	 . / * 

 
D E �F G  E �F G  H I J K L E �F G  

! " # ($ % & ' ) 

0 � 665.02 (106.70) 210.63 (9.10) 928.78 (143.61) 
1 � 1158.20 (158.60) 378.58 (15.07) 1518.58 (133.07) 
2 � 929.87 (66.21) 615.01 (18.25) 1193.91 (94.87) 
3 0 4 � 3069.70 (643.54) 422.78 (65.74) 4194.21 (92.33) 
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�� �]   !�@ � �  !+, � 	 "k@�]   !Ü�

�� � � ?ih�, � È a M "V!f *��~? � � "� � ��1

� � û!f *�~? � <]  !� � ��] <�~u � "Ð Ë �

é � � � » 2 � �u � "No U � �  !�÷� � �   � ¡ 4¢b �

2 � 
"Á��é �# £ ] rZ ["kl ( ¤ ¶ ·�û]   !¥

P+, 2 � i M"c ; r �� ¦  !2 � § ¨ "#� û  ¡ ��é �

� � ö 4 
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(x)  � ���� ���) 

� � � � þ � �X 3 � k l *û� ���� �� © , � ª "÷

Û NDVI«0 @�� ��"NDVI>0 ¬ @� ��
" ­ o � \ ç ® Ü

. �� ]  !+, � ���� ���) ¯ �4 

1 5-10 @� � NDVI k l *Ü ° ò �� � �  !� ± Á t

i"� � NDVI k l * { � �R n ° ò �� ��"�1r� � ú ²

Ì�  ! �� � �y R n �
�ö ·4 

 

1 5-10  NDVI k l *Ü ° ò �� � �  ! ± Á t i 

k�� �
 ^ ³ b R � È � �)� "w (é �  ! �$  ´


³"µ à s �ö � � �"¶ à +, · ¸ a  !�)"#� � � �1A

< � ö "N� � NDVI«0 <�� �
³ � � ° ò v¹ � � �  !"

ò . �� ��� � �  !
³"#� 
º �)4 
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�� ��� 0 » Ô ¦  ! � ¼ �¨ +, 
º �� ½]  
 ^  

!¾¿ À �û]  !+, � � �]  Á E ��� � !¾+, ��

��< !�)�]  Á E �� � !¾+, � ��< !�)(1 

5-11)4 

 

1 5-11 ]  
 ^  !�] Á E �� � !�]  Á E � � ! 
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(Ô)  �� ���) 

­ o ]  Á E <�� �� !+, · ¸ a  !�)"�� v¹

� � *G�J�K�F GI � - H "#si Â B ¥ +,  !�)"#

� � ��« ° ��ã ä Ô)+, 
�4�)� z 1w 1 5-12"�� �

��)�Ú Ã yz "� ä �)] { »  = 76.56%"� ä Kappa = 0.56 (T

5-8)" Ä Sï � 5U� � ��« ° �<Ò Ó "5�) z » 8§ R Å �

+ç | } 4 

 

1 5-12 �� ���)yz 1 
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T5-8 �� ���)�Ú Ã yz  

 � � � MN � 8 O  P Q  R �S T = (%) 

� � � 27 26 1 79 50.00 
MN � 21 141 9 109 82.46 
8 O  1 6 41 61 85.42 
P Q  49 173 51 249  
U V S  
T = (%) 

55.10 81.50 88.14  P O % W =  = 76.56% 
P O Kappa =   0.56 

5Ú Ã < � � r" % [iÁÇ&' � y �@� � �"#× ÁÇ

(é v y �@� � �"No U� � ��« ° �< !�)"³ ¶+,

VW i M# Æ M � ö z » �ã ä <�)� z v� � Ä Su � "�Vv

k@ÁÇã ä Z [?@Ò Ç < È S µ́ "Ð Ë 5 !�)8�« ° �

� �Ò Ó 4 
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(X)  É R Ê Ë � � U�� � �n � � ¼  

@+, �� � �n � � ¼ "�� �� � Ì R « ° �1A�� W

�� �� � 1�)» 1´Ê Ë � � +, �"Í � É R Ê Ë � � Î Ë �

� � � ¼ 
"�� ��<�)yz ² � Æ Ï "V � ä �)] { » ù

80.32%(� ä Kappa* 0.69 )(T 5-9 )4 

T5-9 3 Ð É R Ê Ë � � U�� ���)�Ú Ã yz  

 � � � MN � 8 O  P Q  R �S T = (%) 

� � � 52 24 3 79 65.82 
MN � 9 96 4 109 88.07 
8 O  3 6 52 61 85.25 
P Q  64 126 59 249  
U V S  
T = (%) 

81.25 76.19 88.14  P O % W =  = 80.32% 
P O Kappa = 0.69 

8\yz ?v�� ����)� z @ J ( � ä ] { » 76.56%"

� ä Kappa * 0.56)"Vr� � Ñ : �(e - � � �<)P1AÁ E

® Å � vR Ò Ä �)�t¼ E )» 30%# 0 < � � "�² � �# Á E

iÁÇ�$  × VW d �
̂ Ü � �< Ò Ä �)(1 5-13)4Ê � �U

�� ��� 40Ó40m 3 �M � § � Ü� ��)» 1A"V| } ¯ � Þ

?S"â � T Ô <¼ E ÁÇÒ Ä "¶ ·û 3 Ð ?M ¯ � Þ<3 �M �

§ � " Õ Ö �R n × Ø � � 1A� ö � Ù d 4 
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15-13 b � É R Ê Ë � � Î Ë � ¼ � 
�D ?1 
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{�� � � � � 	 Ú Û  

�� ��� Ê Ü ÛX 3 ¥ +, � � �� Ý Ú Û "� � 95 Þ � �

1A­ o M � �)» �)6��d ��  ! � ��� V � � ��� ã

� � ���T T U » ��Tß à » ´+, � � � � Ý Ú Û (1 5-14�

1 5-23)4 

á�â  M � kÖ 

i 7 8 9 : 

 ^ �"M � e # 500m @�)Y ] "û " #

1,000m~4,000m�@ã¥äP(1 5-14)4 

�

15-14 M � �~1 
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áxâ  ) » kÖ 

) » @ å )� æ gg� "� å )ç Ûa b R A ¼ a " å ) � æ

g")�é d 60 1 ` Þv� M "ûÆ Ï � � � è � "�� � é ôã

� ê ë ì í 
 � û) » �@î¥äP(1 5-15)4 

 

�

15-15 ) » �~1 
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áÔâ )6kÖ 

)6ÁÇ"ó f ���~u � . � ï �@ðñ��ð��ðò

��ò��Hò��H��Hñ��ñ��´ó) (1 5-16)4 

 

15-16 )6�~1 
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á{â  �d kÖ�

i 7 8 9 : 
�"�d ï � R { ; < = � > 8 < = � ? @ A�

i P C A�ª Q A�ã R S A�B C A�D E A�F G C A�HI A�

J K A�ù� < = ´"�� �ó Va d û = A�@ã¥Êc )P(1

5-17)4 

�

15-17 �d �~1 



��������	
��
������� 

81 
 

áôâ �  ! � �kÖ�

� å )õ ú ö @ ª % ÷ ` 
"¨ ø ù å )� ç Ûa "+t ú %

� � � % �4�� �û �  ! � ��@ 40m�200m�400m å 500m

´{¥äP(1 5-18)4 

�

15-18 �  ! � ��~1 



��������	
��
������� 

82 
 

áãâ � �V � kÖ�

�� � �<�~1 % [" V � û F R ?� 
³"kl û � V �

kÖ ü Ð 4�� �û � V � � ��@ 40m�200m�400må 500m´

{¥äP(1 5-19)4 

�

�

15-19 � V � �~1 
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áîâ � ã � � �kÖ�

$ S � ý þ � � Þ¨ ø ù å )v R ç Ûa "+t�y� � � %

�"� k��Ü� �< � ; a 8 S "vQ�y� � vk��4�� �

û � ã � � ��@ 40m�200m�400m å 500m ´{¥Êc äP(1

5-20)4 

�

1 5-20 � ã � � ��~1�
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áóâ �T T U » kÖ 

�T T T » @� � �   � kÖ��"�T T U » � M <��,

Ñ � �� � �"ktûl kÖ ü Ð "� û�TT U » �@ô¥Êc ä

P(1 5-21)4 

�

1 5-21 �T T U »  

�� ��� ��'x�� � ��M ì í kÖ�� (�kî ��

yz +, � � �� Ý Ú Û 4� z X ö "M � �)» ��d ��  ! �

��� ã � � ���T T U » ?b  ð �t)6�� V � � �� ð

Þ?\ "kl �� ��P�� ?   � <ãkÖ�� Á<ókÖ+, �

Ý �~1� � "V� z w 1 5-22�1 5-23Ü` 4 
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1 5-22 �� ãkÖ� � 	 1 
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1 5-23 �� ókÖ� � 	 1 

ãkÖ�ókÖO Êc 	 
 0 f � 	 )P��~ / � w T

5-104Ê � #ãkÖ� ókÖ+, Ú Û "V� z L� ` i7 8 9 : 


í �� Â Ur � 	 �rM � 	 �
̂ � � �T 5-11 v�% ["ók

Ör � 	 �rM � 	 <<¦ P� ÞB 
 Êw ãkÖ<� Þ J 4 
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T 5-10 � 	 / �  

Y Z � �  
[\ ]  \̂ ]  

_ ` (a b ) cd e (%) _ ` (a b ) cd e (%) 

f g  1674.88 3.39 2825.28 5.72 
h Y Z  3762.4 7.62 5472.8 11.08 
i h Y Z  9117.44 18.46 9975.84 20.19 
i Y Z  12500.48 25.31 12492.16 25.29 
i 6 Y Z  13640.96 27.61 12570.24 25.45 
6 Y Z  8701.76 17.62 6057.6 12.26 

 

@Ú Ã � � � � 	 �~1�] { a "�� �# 20%<v¹ � �

�+, �� Ú Ã (T 5-11)4Í � T 5-11�� "#ãkÖ+, �� Ü�

. � � Ý �~1"30.36%<� � % �UM � 	 <�
��#ókÖ�

� z t � "�R 21.02%<� � � � 5UM � 	 �
"N Ú � ókÖ

� Ú Û � z �S"t Í � kî �� � � � �  ð kÖ"{ � �#Æ M

Ê Ü ÛX 3 ¥ U� 	 �~ � 1<] { a 4 

T 5-11 � 	 ] { a Ú Ã  

Y Z � �  
[\ ]  \̂ ]  

_ ` (a b ) cd e (%) _ ` (a b ) cd e (%) 

f g  3.84 3.50 7.68 7.01 

h Y Z  8.96 8.18 15.04 13.72 

i h Y Z  23.52 21.46 20.8 18.98 

i Y Z  18.56 16.93 17.28 15.77 

i 6 Y Z  21.44 19.56 25.76 23.50 

6 Y Z  33.28 30.36 23.04 21.02 
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���� � � � � � 	 
 � � 
�� � �� � � �� �   

 ������ � � � � ��   

 � � ���! "#$%& ' ()* + , - . / 0�)* 1 2

"�3+ 045 $6789 :7;< 0= � � ��>? �� � � � @

A�� $(B C 4D ? E F G H �! I J 

K �0= ��>�? 
 � � 
�L NDVI & 2 M N 
�O@ A

P �Q R J%#1 2 "S T U V W XY Z $[ NDVI�\ ]^_�?

`a b c de)* + , - . / 0f g̀ hW XY Z $ig h, - j k

l m - $+ 0fS T n o $% NDVI�\ ]^p_�? `a b c d3

+ 0p g̀ hW XY Z $[+ 0S T n o $% NDVI�\ ]^p_�

? `a b c (q 5-12rq 5-14)J 

q 5-12 )* 1 2 "�>�? 
�s& 2 M N t u @ A 

������ ����	 NDVI�	 

� � � � �	�

� �

� � � � �	�

� �
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q 5-13)* + , - . / 0�>�? 
�s& 2 M N t u @ A 

���� !"�� ����	 NDVI�	 

� � � � �	�

� �

� � � � �	�

� �
 

q 5-143+ 0�>�? 
�s& 2 M N t u @ A 

#��� ����	 NDVI�	 

� � � � �	�

� �

� � � � �	�

� �
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vwx yz0= ��>? z{ | ��} ^(~ NDVI & 2 M N

^$�� � z� � � � ���>? �@ AJq 5-15 M � $z0= �

� � � �} ^� S T `a b c $� � �} ^f`a � � de NDVI

& 2 M N fS T � � Ob c @ AJ� � � � "q& 2 � à � � ��

2 �� � $ez{ | M � #( NDVI & 2 M N @ F � `J 

q 5-15 ��>? z0= { | � ^s& 2 M N ^�@ A 

$�%& ' (  
� �  
) * +, 

(, - . / ) 

� �  
) * +, 

(, - . / ) 

� � � �  
/ 0 ) * + 

1 2 3 4 5 (%) 

����  
!"� 

NIR 182.87, (29.63) 115.31, (42.71) 67.562  36.94 

R 75.60, (29.19) 102.89, (30.27) -27.29  -36.10 

G 107.44, (29.03) 111.90, (27.48) -4.47  -4.16 

B 92.24, (11.10) 101.41, (16.24) -9.18  -9.95 

NDVI 0.44, (0.12) 0.04, (0.13) 0.39  90.26 

��� 

NIR 202.64, (12.66) 98.61, (12.66) 104.03  51.34 

R 101.62, (19.79) 116.58, (10.99) -14.96  -14.72 

G 132.82, (15.81) 122.14, (9.70) 10.68  8.04 

B 101.87, (6.076) 112.33, (5.90) -10.46  -10.27 

NDVI 0.34, (0.09) -0.085, (0.032) 0.42  125.21 

#�� 

NIR 175.94, (35.25) 138.49, (48.27) 37.45  21.28 

R 71.30, (26.94) 103.12, (35.80) -31.82  -44.64 

G 100.99, (28.20) 113.17, (33.60) -12.17  -12.06 

B 90.47, (9.70) 98.38, (17.00) -7.91  -8.74 

NDVI 0.44, (0.12) 0.13, (0.12) 0.30  68.30 
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�� �� � ~� � � � { | �qT � "q& 2 O� � $� (

� �� � � � �(Bauer, 1975dJensen, 2000)$�� 7� � � �~& 2

M N � � � � �� $��  ¡ � 
 ¢ & 2 � �@ AJ � � 9 :;<

��! "�0= � � � � � ��� $w� � � �#�£¤ � � s� �

� � O�¥¦ § J 

_� � � ��� � � #$;¨0= < © _��>? �� � � �

� � Oª «�¥¬ ­ D ® & 2 O¯ ° � � ± ² ³ F (� 5-24)$%#)

* + , - . / 0s3+ 0O�¥~@ A¦ § ´4�µ $e1 2 "� �

� �� � Oª «�¥fS T `a ]O@ AJ 
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�
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#

�
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� 5-24 � � � ��¥ 
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q 5-164z0= O� � � � �� � O� � ¶ · $�v7̧ ¹ �

�>? & 2 º �@ A$» � ¼ `f& 2 º �½ `$º �$� ¼ ¾ f&

2 º �¿ :´¾ Jwq�� � � �¹ $1 2 "@ A� `$%� � ¶ ·

_�? b c £ 23.64À$)* + , - . / 0b c 21.46ÀÁ �$� ? 43

+ 0b c 16.34Àd® Â Ã ¨0= $� S T � � ¶ · `a @ ¾ O¦ § $

Ä& 2 � Q R b c (q 5-16)J 

q 5-16 ��>? z0= � � ¶ ·  

$�%& 
���� 

!"� 
��� #�� 

� �  
��6 7 � 

68.758 63.788 68.758 

� �  
��6 7 � 

47.298 40.148 52.418 

� � � � 1 9  
(� � :� � ) 

21.468 23.648 16.348 

 



��������	
��
������� 
 

94 
 

 ������ E F x yÅ Æ  

 (�) 
�¿ � � �  

w��>? O NDVI 
�$�(Q R ¡ Ç ÈO��� 	 
�\

]^O@ AÉ�? NDVI^`a b c JB � dNDVI Ê Ë Ì a 
��

ÍÎ$��Ï � ��� 	 $%#Ð\ ]^�� Ñ Ò4��� 	 $5 Ó

­ w�Ô 0���Õ µ �& 2 � à � � (� 5-25)J 

 

� 5-25 �> NDVI��? NDVIsÍÎ NDVI 

4x y��Ö 2 � 	 $× Ø z0= ���Ù Ê Ú Û $v(Ü Ý

�Þ dNDVI
�O��� 	 ß à $áâ ã ä � 8w NDVIÍÎå �

^~N æ ç ÍÚ Û è é Ü Ý ß à (ê ë 4å � �̂ N æ ç Í)$%^`

ë ì � 0.13r 0.33«(q 5-17 )$í w
 ã � î $ � � ( NDVIÍ

Î 0.244��ß à ^J 
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q 5-17 K �z0= NDVIÍÎå � ^~N æ ç Í 

 
NDVI 

/ 0 ) * + , - . /  
) * +; 

, - . /  

) * +< 

, - . /  

����  
!"� 0.39 0.15 0.24 0.54 

��� 0.42 0.09 0.33 0.51 

#�� 0.30 0.17 0.13 0.47 

ï¡ Ç ��>? � PC2
�$�(Q R ð � %
�\ ]ÍÎ$

w��Xñ? � PC2 �\ ]´�>Ð� ò 
 $67vw�? PC2 s

�> PC2 ¿ � $�(Þ È dPC2J_ dPC2
�#$6��� 	 ��

} ^´ó ô õ K ��� 	 Ð$67B � �} ^�ÍÎÒ��Ï � ��

� 	 $í ñò 
 � î �? $× Ø ö ã ��¥�Ù Ê � ^�N æ ç Í$

yÞ dPC2�ß à ^4 31$� (� © ��� Ñ ~÷ ��� Ñ $ÄB �

dPC2p��  x y��� 	 
� (� 5-26)J 

 

� 5-26�> PC2��? PC2sÍÎ PC2 
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è é �� 2 ���� 	 �#$�ø g "� ùá�ò 
 ú û $Ä

�:�x y����ü � � ? �ý þ$(�i g̀ hú û $� � � �

� ]O� � (� 5-27)J 

 

� 5-27 ß à ^x y���� 	  

  (�) �ü ú û ñ �  

�ü ú û ñ � � � � � � g � ¾ ^(Erosion)� Ë $� ( 3�3 ~

5�5 Ì ¨� 	 ¾̀ � � �J4 
 � � 	 � � ¾ ^$8M 
 � 	 # � �

} 4� ¾ $̂� 7
�#� � � � � Oú û �} ^ 1 � w� � O 0y

�$v7 � � 
�#´¾ O
� � � $(��iú û �} � � O$ 

� � � Ì Á O� ¾ ^� Ë $� � � ��iú û �} (� 5-28)J 
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3�3 5�5 

� 5-28 Ì Á � g � ¾ ^� Ë � �  

í wÌ Á O� ¾ ^� Ë $�i£`g hOú û �} $  _��

Ö 2 O ! Ü �} " K ÈÌ Á O� ¾ �̂ Ë � � $Ä # � � Ì Á � g �

`^(Dilation)� Ë $( 3�3~ 5�5 � 	 `¾ �© � � �$4 
 � � 	

� � `^$8M 
 � 	 # � �} 4� `^$v7$ % � � O����

! Ü �} � � & ' $( ( ) * 8�! Ü + , (� 5-29)J 
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3�3 5�5 

� 5-29 Ì Á � g � `^� Ë � �  

zã ä ��� + , x y� - � � � q 5-18rq 5-20$_z� �

#( 3�3~ 5�5 ? ý þO� � ´ . $� 96%� / â � 0]$[í ? ý

þ0�Q R � � ÷ ��! "O 1 2 G H J 
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q 5-18 è é ß à x̂ y�� - � �  

= > +? @  

 A � �  � �  B C  D �E F G 

A � �  218 6 224 97.32% 

� �  17 15 32 46.88% 
B C  235 21 256  

�H E F G 92.77% 71.43% 
B I F JG=91.02% 
Kappa+ = 0.5183 

 

q 5-19 3×3 ? ý þ�� - � �  

3×3 � K � 

 A � �  � �  B C  D �E F G 

A � �  233 7 240 97.08% 
� �  2 14 16 87.50% 
B C  235 21 256  

�H E F G 99.15% 66.67% 
B I F JG=96.48% 

Kappa+= 0.7382 

 

q 5-20 5×5 ? ý þ�� - � �  

5×5 � K � 

 A � �  � �  B C  D �E F G 

A � �  235 8 243 96.71% 
� �  0 13 13 100.00% 
B C  235 21 256  

�H E F G 100.00% 61.90% 
B I F JG=96.88% 

Kappa+= 0.7490 
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 ;��X3 4]���

 � � $ ��OK � 5 ]��4 36743 4]6�#3 4]

6(~õ K ��� Ñ $B � dNDVI ~ dPC2 Ì ¨ 5 8 ý þ$vw


�>? ¢ @ A�5 ] 9 Ü Ý �� 3 4]�< J 

q 5-214 dNDVI~ dPC2�z�� 3 4]O : � � Ù Ê � $_

dNDVI : � � Ù Ê � � � #$dNDVI �43 4]6�� � ^(~N

æ ç Í�© 4 0.41 s 0.11$e# 3 4]6�� � ^~N æ ç Í�©

4 0.37s 0.14ddNDVI�43 4]6~# 3 4]6 Ì ;6%^Ñ �

¥¦ § ù�g h4< (� 5-30)J 

dPC2 : � � Ù Ê � �� � #$dPC2 �43 4]6�� � ^~

N æ ç Í�© 4 80.97 s 18.49$e_# 3 4]6�� � ^~N æ ç

Í�© 4 56.05s 21.16ddPC2�43 4]6~# 3 4]6 Ì ;6%

^Ñ O4< ¦ § ¿ ´� dNDVI^Ñ 4< Q R �́ (� 5-31)J 

q 5-21 dNDVI~ dPC2 : � � Ù Ê �  

  
   

) * � , - /  
) * �L  

95% M N O P  Q R + Q S + 

    T U  �U      

dNDVI ���������������� 0.41 0.11 0.41 0.41 0.05 0.77 

  � ���� ���� ���� ��� 0.37 0.14 0.37 0.38 -0.14 0.76 

  � � �� � �� � �� � �  0.10 0.10 0.097 0.10 -0.28 0.45 

dPC2 ���������������� 80.97 18.49 80.53 81.41 12.04 130.65 

  � ���� ���� ���� ��� 56.05 21.16 55.52 56.58 -38.63 124.16 

  � � �� � �� � �� � �  4.01 14.80 3.66 4.37 -62.61 57.88 
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� 5-30 dNDVI� = > �� 3 4]O Ñ̂ �¥ 

 

� 5-31 dPC2� = > �� 3 4]O Ñ̂ �¥ 
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_ ? 6 @ @ Î� �� O� � #$z�� 3 4]< © : dNDVI�

dPC2 � S T A R B ÍÎ (q 5-22)J 

q 5-22 dNDVI~ dPC2 ? 6 @ @ Î� �� � �  

   ) V C  W X G ) * ) V C  F Y Z  [ \ ]  

dNDVI ^ P  387.401 2 193.701 14141.261 .000 
  ^ _  265.746 19401 0.014   
  B C  653.147 19403    
dPC2 ^ P  20360338.920 2 10180169.460 30511.014 .000 
  ^ _  6473251.555 19401 333.656   
  B C  26833590.476 19403    

_ Duncan � Ý O� � #$dNDVIs dPC2#��O�X3 4

]< © � S T R B ÍÎ(q 5-23rq 5-24 )$� � � � � C Q dNDVI

~ dPC2��X 3 4]��6� á�� � $%#6 NDVI��q"q

�2 � � $ÄB � dNDVI � D E 2 � � �@ A5 ]$� e�qK �

� 3 4](Fox et al. 2008 )J» F ´ F � Ý O� � (q 5-22)$dPC2O

F^4 30511.014$´ dNDVIO F^ 14141.2614Ð$qG dPC2á

�´Ð�@ Î� $Ä � � dPC2 � � �� 3 4]��6$� � � H ´

. ��6� � J 

q 5-23 dNDVI � Duncan � Ý �� �  

dNDVI alpha = 0.05 ��� 

 1 2 3 

� � �� � �� � �� � �  0.0956   
� ����� ����� ����� ����   0.3717  
��������������������    0.4107 
	 
 �	 
 �	 
 �	 
 �  1.000 1.000 1.000 
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q 5-24 dPC2 � Duncan � Ý �� �  

dPC2 alpha = 0.05 ��� 

  1 2 3 

� � �� � �� � �� � �  4.0138   
� ����� ����� ����� ����   56.0473  
��������������������    80.9677 
	 
 �	 
 �	 
 �	 
 �  1.000 1.000 1.000 

 � � 9 : dNDVI ~ dPC2 Ì ¨ý þã ä �© � � Jenks’ 

Natural Breaks�� $$ �� 3 4]�4;;6$�© 443 4]6�

# 3 4]6(~õ K �� Ñ $�6�� � � � 5-32� G J¿ ´ dNDVI

~ dPC2 Ì ¨ý þ��6 � � $ I �� J �ÍÎJw� DMC
�O

ª «¤ � K ¿ L Ð(0.25m)$_K � 3 45 ]�6�� �¡ Ç È A 4

ø M O�6 < © �¥J 

ïw� 5-32�¡ Ç È43 4]6O��� 	 N`g hV O $6

 � �¯ "B � = (1 2 "�N V O � 
 $Ä P � Q R `V O OW

X$�? "V 
 S T S ¯ � T $67% U 443 4;6de# 3 4]

;6� V �¥_�� 3+ 0O� 	 �� $7� W X OÔ 0" ! Y p


4# 3 4];6J�� 3 4]�qT $pK È"q& 2 Z [ < = O


\J 
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� 5-32 dNDVI s dPC2��X3 4]�¥� 

® Â � � dNDVI ] dPC2 � � �X3 4]�¥��$� S T

�� �� � Jw�� � � 	 
 � � 
��� � `V O ^ _ ` C $¿ ´

�"V u a $= I �� b C c � d «�e K sí f $g � h i ¸ ¹ K

�V O ¾̀ s 3 45 ]$( � ? R j k C c �l m D E $67 n o 4

�� �ã ä J � � T p | � w
�� � � � O· ]q r $� s t �

u G H 9 :�X3 4]� � �6$õ 9 $ � �é v r "w u a Ú Û �

� x r �� J 
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��� � � � � � 	 
� � 
�� �� �  

� � 
���� �� � � � � � � � � � � � � 	 �� � ��

� � �  ! �" #��� � �  ! �" $ IPCC % &�" ' ( � 	 


�) * + 

,#�	 - . / �0 � 1 2 3 
� 

 (,) � 	 
�4
�56�7 8 

� � � � � ADS-40 9 ,� : ; < � 	 ' ( * = �� � IPCC 6

� ' ( 
� ) * �>? 7 8@ A B C 4  (Maximum Likelihood 

Classification)#D E F G 4(Mahalanobis Distance Classification)#@H

F G 4(Minimum Distance Classification)I�
�J K �?L M 8N �


�O 4+ 

P 
�Q K R S (T 5-25 U T 5-27 )�@A B C 4V W X Y 8Z

[
�\ ] 6 80.59%�D E F G 4^ _ 8`
�\ ] 6 30.71%�@

H F G 4a^ _ 8`
�\ ] 6 34.40% �
�Q K bcb 5-33+ 

T5-25 @A B C 4IPCC6�d e J K  

�   ��  � �  � �  � � � � � � � � � �   ! �" # $  

�� 279 20 4 1 1 3 308 90.58% 

� �  16 17 4 0 1 1 39 43.59% 

� � 8 4 11 0 0 0 23 47.83% 

� � 0 0 0 12 0 0 12 100.00% 

� � � 1 1 0 4 6 0 12 50.00% 

� � � � 0 3 0 5 2 3 13 23.08% 

�   304 45 19 22 10 7 407  

% & " # $  91.78% 37.78% 57.89% 54.55% 60.00% 42.86%  
� ' # ( $ =80.59% 
� ' Kappa=0.5364 
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T5-26 D E F G 4IPCC6�d e J K  

�   ��  � �  � �  � � � � � � � � � �   ! �" # $  

�� 58 0 0 0 0 0 58 100.00% 

� �  202 40 10 1 1 1 255 15.69% 

� � 7 0 8 0 0 0 15 53.33% 

� � 0 0 0 10 0 0 10 100.00% 

� � � 37 5 1 11 9 6 69 13.04% 

� � � � 0 0 0 0 0 0 0 --- 

�   304 45 19 22 10 7 407  

% & " # $  19.08% 88.89% 42.11% 45.45% 90.00%       --- �

� ' # (  

=30.71% 
� ' Kappa 

=0.1520�

 
 

T5-27 @H F G 4IPCC6�d e J K  

�   ��  � �  � �  � � � � � � � � � �   ! �" # $  

�� 101 6 0 0 0 0 107 94.39% 

� �  97 4 5 2 1 3 112 3.57% 

� � 106 30 14 1 1 0 152 9.21% 

� � 0 0 0 15 0 3 18 83.33% 

� � � 0 3 0 0 5 0 8 62.50% 

� � � � 0 2 0 4 3 1 10 10.00% 

�   304 45 19 22 10 7 407  

% & " # $  33.22% 8.89% 73.68% 68.18% 50.00% 14.29% �

� ' # ( $  

=34.40%. 
� ' Kappa 

=0.1282�

f g h #i j k (2003) l � � m n o p q r �0 � � � �3 �

? SPOT s t � 	 uv w ' ( x y � 	 
�4�7 8�Q K aR S @

A B C 4z { Q K 8N �D E F G 4#@H F G 4|} 
�4z [�


�5] 6~ � `+ 
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� � � D E F G 4[
�Q K ��A � � � � � � 
u� � �


@H F G 4[
�Q K ��A � � � � � � 
u� � $� � +��

� } &O 4� ?� . � � F G u. / [
�� � �� � � � � �
�

� � [
�" 8x � � (Lillesand et al., 2004)+12-bit ADS-40 � 	 �

	 - � � ��� � �" [	 - � 
� 8� �� � � �" [� � � �

(mean vector)� 
� 
� � 8  G ,¡ 
� [¢ � �£ � � $� � [

	 - � 
� 8¤ �¥� � � � 8� � ,¡ 
� [¢ � �¦ IPCC 6�

��� � #� � $� � § � � 
� 8u� � [
�" �̈ |
© ª «

	 - � « �" � � � � [� . � � F G ¬�­ � � � ® � ¯ 
u� .

� � F G 8H [� � $� � �" + 

 

b5-33 x y � 	 
�4� IPCC 6 �� 	 
�J K  
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 (°) ± ² 4� 
�56�7 8 

 ? ADS-40 9 ,� : ; < � 	 ' ( ³ ´ µ ¶* = �· ; � 	

0.25m ´ µ ¶³ u 5m ´ µ ¶�� � IPCC 6�' ( 
�) * �7 8¸

@� ¹ � 4ºNearest Neighbor Interpolation»#¼ ½ ¾ ¿ 4ºBilinear 

Interpolation»#À Á Â Ã 4 (Cubic Convolution Interpolation)�&O 4

Ä Å ± ² Æ [
�56�?L M 8N �± ² O 4+ 

³ `´ µ ¶ 5m � IPCC6 �d e J K cT 5-28 U T 5-30��

¥Q K ÇÈ �@� ¹ � 4�
�\ ] 6u 86.49%�¼ ½ ¾ ¿ 4u6

85.50%�À Á Â Ã 4u 85.01%�£ ¥
�J K bcb 5-34�ÉQ K

R S |�&O 4�Ê Ë x A �@� ¹ � 4Ì Í Î Z � ¥Ï } Ð�ÇÑ

± ² 4� 
�56[Ê Ë � Ò 8Ó ��� @� ¹ � 4z Ô © ª ¬Õ 8

Ö�� ×� @� ¹ � 4u8Ø Ù �Ú + 

T5-28 @� ¹ � 4³ `´ µ ¶5m IPCC6�d e J K  

�   ��  � �  � �  � � � � � � � � � �   ! �" # $  

�� 289 13 0 2 2 2 308 93.83% 

� �  12 28 4 0 1 1 46 60.87% 

� � 2 1 13 0 0 0 16 81.25% 

� � 0 1 0 12 0 1 14 85.71% 

� � � 1 1 0 1 7 0 10 70.00% 

� � � � 0 1 2 7 0 3 13 23.08% 

�   304 45 19 22 10 7 407 �

% & " # $  95.07% 62.22% 68.42% 54.55% 70.00% 42.86% �

� ' # ( $  

=86.49% 
� ' Kappa 

=0.6763�
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T5-29 ¼ ½ ¾ ¿ 4³ `´ µ ¶5m IPCC6�d e J K  

�   ��  � �  � �  � � � � � � � � � �   ! �" # $  

�� 286� 15� 0� 1� 2� 1� 305� 93.77% 

� �  15� 27� 5� 0� 1� 2� 50� 54.00% 

� � 2� 2� 12� 0� 0� 0� 16� 75.00% 

� � 0� 0� 0� 13� 0� 0� 13� 100.00% 

� � � 1� 0� 0� 4� 6� 0� 11� 54.55% 

� � � � 0� 1� 2� 4� 1� 4� 12� 33.33% 

�   304� 45� 19� 22� 10� 7� 407� �

% & " # $  94.08% 60.00% 63.16% 59.09% 60.00% 57.14% �

� ' # ( $  

=85.50% 
� ' Kappa 

=0.6564�

 

T5-30 À Á Â Ã 4³ `´ µ ¶5m IPCC6�d e J K  

�   ��  � �  � �  � � � � � � � � � �   ! �" # $  

�� 289� 20� 0� 0� 2� 2� 313� 92.33%�

� �  12� 22� 5� 1� 1� 1� 42� 52.38%�

� � 2� 2� 12� 0� 0� 0� 16� 75.00%�

� � 0� 0� 0� 13� 0� 0� 13� 100.00%�

� � � 1� 0� 0� 3� 6� 0� 10� 60.00%�

� � � � 0� 1� 2� 5� 1� 4� 13� 30.77%�

�   304� 45� 19� 22� 10� 7� 407� �

% & " # $  95.07%�48.89%�63.16%�59.09%�60.00%� 57.14%��

� ' # ( $  

=85.01% 
� ' Kappa 

=0.6340�
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b5-34 @� ¹ � 4#¼ ½ ¾ ¿ 4#À Á Â Ã 4�
�J K  
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 (�) Û Õ ´ µ ¶� 
�56�7 8 

� � � ?« &Û Õ ´ µ ¶ (0.25m#2m#5m#10m) ' ( 
�5

6� Ò �Ü Ý �×@� ¹ � 4' ( Ä Å ± ² �Þ?@A B C 4' ( 


��ÞÜ Ý ¥
�56+ 

� � Q K R S �³ `´ µ ¶Çß à á Á 
�56�; ´ µ ¶

0.25m � IPCC 6�á Á 5] 6u 80.59%(T 5-25)�³ ´ µ ¶ 2m� 

IPCC 6 �á Á 5] 6â � à u 83.54% (T 5-31)�³ ´ µ ¶ 5m � 

IPCC 6 �á Á 5] 6â � à u 86.49%(T 5-28)�³ ´ µ ¶ 10m � 

IPCC 6 �á Á 5] 6a� à u 86.49%(T 5-32)�
�Q K ãcb

5-35+ 

�� IPCC 6��
�ä å § A æ6�
�ä å �̧ �³ ´ µ ¶

Æ 
�5] 6] Y ß Z �ç¨ 
�" Ç>³ ´ µ ¶è é Ö� 	 ê ë ì

Þí î � � ë ï �� � ð Á 56ß à Y z ñ ò + 

T5-31  2 m ³ `´ µ ¶IPCC6�d e J K  

�   ��  � �  � �  � � � � � � � � � �   ! �" # $  

�� 283� 20� 0� 1� 2� 3� 309� 91.59%�

� �  17� 22� 6� 0� 0� 0� 45� 48.89%�

� � 3� 1� 13� 0� 0� 0� 17� 76.47%�

� � 0� 0� 0� 12� 0� 0� 12� 100.00%�

� � � 1� 0� 0� 5� 6� 0� 12� 50.00%�

� � � � 0� 2� 0� 4� 2� 4� 12� 33.33%�

�   304� 45� 19� 22� 10� 7� 407� �

% & " # $  93.09%�48.89%�68.42%�54.55%�60.00%� 57.14%��
� ' # ( $ =83.54% 
� ' Kappa=0.6042�
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T5-32 10m ³ `´ µ ¶IPCC6�d e J K  

�   ��  � �  � �  � � � � � � � � � �   ! �" # $  

�� 284 10 0 1 1 1 297 95.62% 

� �  12 31 5 0 2 3 53 58.49% 

� � 7 0 12 0 0 0 19 63.16% 

� � 0 0 0 12 0 0 12 100.00% 

� � � 1 3 1 3 5 0 13 38.46% 

� � � � 0 1 1 6 2 3 13 23.08% 

�   304 45 19 22 10 7 407 �

% & " # $  93.42% 68.89% 63.16% 54.55% 50.00% 42.86% �

� ' # ( $  

=86.49% 
� ' Kappa 

=0.6614�

 

 

b 5-35 ³ `´ µ ¶ IPCC6�
�J K b 
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ó � ô A 0.25m#2m#5m#10m [
�Q K b(b 5-36) �Ç

õ _ ¸�³ ´ µ ¶�� ö ÷ 8øÎ �� ù (cú û 8Ó [ü ý � �" )

� ¹ � x y �" þ ��� ³ ´ µ ¶� Ó ú û � ù �
��� £ � J 5

6 � ³ �� � 8øÎ �� ù �¥
� � �?Z ´ µ ¶�� 	 ' ( �+

� � R S �
�" �X Y 8Ó ú û � ø � b�Ð�� é Öß ± [B

��ö ÷ 	 b56³ `�|ç 
 � [
� � � z ÷ �u\ ] � ß ± �

�b���Ú � Û Õ ´ µ ¶8Z �
 � (Lechner et al. 2009)�� � 8

� 
��" � 8� [�� � � � 
 �  ! ��×� Û Õ ´ µ ¶8Z �

� 	 �8 � � � |,ê ë [
� � � �| � �� � x y [� ù �" '

( 
��� � � ¥z Ô [ � Ø O 4�� � è Ç?
ä � [ � Ø � � �

� x y �" § ì �?x y O 4' ( � 	 
��� Ç � ÷ 8 � � � 
�

456uZ �Q K + 
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                            0.25m           2m              5m             10m 

 

�5-36 � � � � � IPCC6� � � 	 
 �� � 
 �  
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 (�) � � � �� � � 	 
  

� � 2008/09/21 
 � � A24 � A25 ��� � � � � � �� �

�� � � � 	 
 �� � � �� � �  �� � � � 	 
 !"# $ �% &

' ( ) * + , (Color Corrections) � � -. � �� � �  	 
 !"�

/ 0 1 �2 3 4 � � IPCC 6 
 � � 5 6 �� & 7 8 9 : ; � � � �

	 
 < 

= > ? @ A B �� � �  �� � � �C IPCC 6 
  D E 	 
 !

F"G 81.82% (H 5-33)I) * + , �� � �  D E 	 
 !F"J G

77.15% (H 5-34)�K L MN ) * + ,  �� � � �CD E 	 
 !F"

O A P Q < 

H5-33 � � �  �� � � 	 
 R S T @ U

 �� � �  � � � � � � � � � � � � �   �! " #  

�� 277 19 4 1 1 2 304 91.12% 

� �  18 21 4 0 1 1 45 46.67% 

� � 8 1 11 0 0 0 20 55.00% 

� � 0 0 0 15 0 2 17 88.24% 

� � � 0 1 0 2 7 0 10 70.00% 

� � � � 1 3 0 4 1 2 11 18.18% 

� �  304 45 19 22 10 7 407  

$ % ! " #  91.12% 46.67% 57.89% 68.18% 70.00% 28.57%  

� & " ' #  

=81.82% 
� & Kappa 

=0.5714 
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H5-34 ) * + ,  �� � � 	 
 R S T @  

(  �� � �  � � � � � � � � � � � � �   �! " #  

�� 260 20 3 1 1 3 288 90.28% 

� �  17 19 4 0 0 1 41 46.34% 

� � 11 2 12 0 0 0 25 48.00% 

� � 0 0 0 13 0 0 13 100.00% 

� � � 11 2 0 2 7 0 22 31.82% 

� � � � 0 2 0 6 2 3 13 23.08% 

� �  304 45 19 22 10 7 407  

$ % ! " #  85.53% 42.22% 63.16% 59.09% 70.00% 42.86%  

� & " ' #  

=77.15% 
� & Kappa 

=0.4965 

V� W X � � � � Y Z [ \ ] �^ _ � � �  �� � � �C

` a b c �O A � # $ (d 5-37)�e f �� � g h _ 	 
 i j �k e

� l m n o �� � � � p q 
 r s W e  t u ^ v IwM) * + ,  

�� � � �J h _ p q 
 r W e � x F	 
 T @ �K L ) * + , o �

� � � g � x y z 1 (d 5-37)<o D E 	 
 !"{ �) * + ,  ��

� � -P Q � �|}C~ � � Y Z [\ ]  � � ) � � T � � �f �

!"O A P Q ���� � � � � ` z �� � �� � � � � � � � � �

� x �� � � ` � x � � W X 	 � <
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�5-37 � � � � � � IPCC6�	 �
 � �
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 (�) � � ���� � ��� 	 
�� 


� � ��� 	 �� � � � � � � �� � � � � � �� �  !

�� "� # � � �� �  ! �� $ IPCC % & �� ' ( ) * ���+

����� 	 , 

- . / 01�� � � � �� �  ! 22�
23 � 4 	 
 28.43% 

(5 5-35) �6��7 08 9 8 5-38:� # � � �� �  ! 13�
2

3 � 4 	 
 35.14% (5 5-36)�6��7 08 9 8 5-39:IPCC 6�


23 � 4 	 ;
 80.59% (5 5-25), 

- . / 0< = ���� > ? ���� 	 > @ ��? A�� B 7

� C AD E ��,F G ADS40 ) * AH I J K L M N (0.25m)��O

P Q * R S T �U V 
W X Y 
��� 	 �T Z [ ��� 
\ 	 , 

]� # � � �� �  ! ^ _ �6��� ` ab� � � cd"e

cd$f�AP g �h i �Aj Q k l ' ( � � �m 61n oP g �


` ,]) * ^ _ �P g ��� A* R p q �r s �i �
t �u v

wx N Ay z { �U V | � H I J K L �N 
) * 
} ~ �6P g �

A��7 0� � �� , 

��5 5-35 $5 5-36 
7 0�� � � � cdAi ��� �6

��� 	 � � �6� P g ��� 
N �u � - . � 
�oN H I J K

L 
 ADS40 ) * 
} ~ �� G �� i 
� ��� � � �� 
��7

0�� ^ P g �� ;O� � � * R l ��� � � ���T ]P g ��

1Ad& �� $�� � o� � �+� � � ��
�� ' ( � � , 
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�5-35 ��� � � � � 	 
 22�� �
 � � �  

�� �� �� � � �� � �� 	
 �� �� �� 
 � �� � �� � � �� � � �� � �� � � � �� �� � � � �� �� �� �  ! � " # $ �% & � ' ( � � �) � *+ ,! -. /

�� 0 1 2 3 4 4 � 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 � 05 �76 45 8

�� � 3 0 1 � 4 1 4 4 4 4 4 � 4 4 5 4 4 4 4 4 4 5 � � �76 9 2 8

�� 4 1 � 0 1 1 4 : 4 4 � � 4 4 4 4 1 4 4 4 4 4 4 15 1 16 � 0 8

� � �� 4 4 1 5 � 4 � 4 4 4 4 4 4 4 4 � 4 4 4 4 4 4 � 4 5 46 4 4 8

� �� 4 � : 5 � � 4 4 4 4 4 � 4 � 4 4 4 4 4 4 4 4 � � 1 1 96 25 8

	
 �� 4 4 � 1 � 1 0 4 4 4 4 4 4 4 4 4 4 4 � 4 4 4 � � � 06 4 9 8

�� �� � � 9 5 9 � 0 4 � 4 4 4 � 4 4 � 4 4 4 4 4 4 5 4 5 46 4 4 8


 � �� � : � 4 : 0 4 : 4 4 5 � 4 � 4 4 5 4 4 4 4 � 4 1 3 ; ; ;

� �� � � 9 � 2 1 4 : 4 1 4 4 4 4 4 4 4 � 4 4 4 � 4 1� 06 9� 8

� � �� 4 1 1 3 9 4 � 4 5 1 4 4 4 4 4 � 4 4 4 4 4 4 5 � � �76 0 4 8

� � �� � 4 4 4 4 � 4 4 4 4 4 5 4 4 4 4 4 4 4 4 4 4 4 1 3 96 4 4 8

�� � � 4 4 5 4 4 4 4 4 4 4 2 4 4 4 4 4 4 4 4 4 4 � � : :6 : 3 8

� � �� 4 � � � 5 4 4 4 4 � � 4 5 4 4 5 4 4 4 4 4 4 � 9 � 46 4 4 8

�� � 4 4 4 4 4 4 4 4 4 4 4 4 4 � 4 4 4 4 4 4 4 4 � � 4 46 4 4 8

� � �� 4 4 � 4 4 4 4 4 � 4 � 4 � 4 : 4 4 � 4 4 4 4 � � 9 16 9 9 8

�� � � � 4 � 4 4 4 4 4 4 4 4 4 4 1 4 4 4 4 4 4 � 4 1 46 4 4 8

�� 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 1 1 46 4 4 8

�  ! � 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 � � 46 4 4 8

" # $ 4 4 4 4 4 4 4 4 4 4 � � � � � � 4 4 � 4 4 4 2 � �76 9 4 8

�% & � 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 � � ; ; ;

' ( � 4 4 4 4 4 4 4 4 4 4 4 4 4 � 4 � � 4 4 4 9 � � � 1 96 1 9 8

� �) � 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 � � � � � 4 46 4 4 8

*+ � : 5 1 3 1 :5 1 2 9 1 1 4 0 0 � 4 0 � 4 9 3 � 5 5 � � 4 3 � � 1 4�

� < -. / 9 :6 � 9 8 � 46 9 0 8 � 96 : 2 8 16 3 : 8 � �76 0� 8 2 46 4 4 8 � 46 1 9 8 ; ; ; 1 16 1 1 8 1 16 1 1 8 5 46 4 4 8 2 26 2 0 8 5 46 4 4 8 1 46 4 4 8 2 96 3� 8 � 36 5 0 8 46 4 4 8 46 4 4 8 9 46 4 4 8 ; ; ; 3�76 15 8 9 16 9 9 8 * =. > /
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�5-38 � � � � � � � 	 
 22�� �
 � � 
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�5-36 � � � � � � � 	 
 13�� �
 � � �  

 

? @A BC

 

? @A D E

 

F @A D E

 

? F @A D

 

GA

 

HI JK L

 

M N OP L

 

QR L

 

ST U L

 

M NV L

 

WX

 

HI YZ

 

[ \ L

 

]^

 

_` ab c
 

? @A BC

 57 1 13 11 7 1 2 0 0 0 0 0 0 92 61.96% 

? @A D E C

 35 4 7 25 2 0 0 0 0 0 1 0 1 75 5.33% 

F @A D E C

 18 0 12 4 3 1 1 0 0 1 0 0 0 40 30.00% 

? F @A D E C

 31 3 7 15 8 2 0 0 0 0 0 0 0 66 22.73% 

GA

 27 0 4 3 6 1 1 1 0 0 0 0 1 44 13.64% 

HI JK L

 3 1 4 2 5 14 3 0 0 0 0 1 0 33 42.42% 

M N OP L

 1 0 1 0 1 1 4 0 0 0 0 0 0 8 50.00% 

QR L

 1 0 0 3 0 0 1 8 0 0 0 0 0 13 61.54% 

ST U L

 0 0 0 0 0 0 0 0 0 2 0 0 0 2   --- 

M NV L

 0 0 0 0 0 0 0 0 0 12 0 0 0 12 100.00% 

WX

 0 0 0 0 0 0 0 0 0 4 0 0 0 4 0.00% 

HI YZ

 0 0 0 0 0 0 0 0 0 2 0 6 0 8 75.00% 

[ \ L

 0 0 0 0 0 2 0 0 0 1 2 0 5 10 50.00% 

]^

 173 9 48 63 32 22 12 9 0 22 3 7 7 407  

P d ab c

 32.95% 44.44% 25.00% 23.81% 18.75% 63.64% 33.33% 88.89%       --- 54.55% 0.00% 85.71% 71.43%  

] eb f c

 

=35.14% 

] e

Kappa 

=0.2338 
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�5-39 � �� � � � � 	 
 �� 
�� � � 
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 (�) 
� � � � �  

�� � 
�� � �� � � �  ! " # � $% & ' ()� � � �

* + 
�, - ./ 0 1 � �  2 3 NDVI4& ' 5 6 7 8 �92 3 :

� ; < 4# � ! " �=� � > ? @ A & ' (B C D1 � � � � � � E

F ) G � * + H I J K < 
�� � � L 8 
� M N � O � �

47.20%�M N Kappa ; � 0.4022(P 5-37)�Q
�R � �S T � 5-40. 

P 5-37 
� � � � � 
�U V R �  

�   � �  � �  � �  � �  � � �  � � �  ! � " # � $ %  & '  ( �) * +  

� �  16 1 6 0 4 0 0 0 1 28 57.14% 

� �  0 11 7 4 5 0 0 0 1 28 39.29% 

� �  3 2 22 2 5 0 0 0 2 36 61.11% 

� �  0 1 7 15 3 0 0 0 2 28 53.57% 

� � �  2 2 6 1 14 0 0 0 1 26 53.85% 

� � � 1 0 3 3 2 11 1 2 2 25 44.00% 

 ! � 1 0 2 0 7 2 12 0 1 25 48.00% 

" # � 0 1 5 9 1 0 0 9 1 26 34.62% 

$ %  1 3 5 1 5 1 1 3 8 28 28.57% 

& '  24 21 63 35 46 14 14 14 19 250  

� , ) * +  66.67% 52.38% 34.92% 42.86% 30.43% 78.57% 85.71% 64.29% 42.11%  

& - * . +  

=47.20% 
& - Kappa 

=0.4022 
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�5-40 
� � � � � 
�R � � 

� � 
�W � � X YZ [ �\ ] � 
� ^ 
�< �4% & ' 


_9! " # � ` a �Q
�� � )M N � � O b X c B C � � �d e

f g )� � h i j 
�k l O b m � � � � c n o p . 

 



��������	
��
������� 
 

126 
 

q r � s ^ 
�� � t u v w x� O � �y z ADS-40 � � {

c | } ~ � � � j 12-bitx� � � � � �m � � (� �� { c v | �

� � x� � � � ; n � (Yu et al., 2006DLu and Weng, 2007).�� �

/ 0 � s ^ 
�9Z i � � � � s x� � � � � � �=9�� � � b

(�� � x5 � � y �� � 
�� � > t u � | x�   ¡ ¢ (Salt & 

Pepper)�9£ ' ¤ ¥ 
�¦ x§ ¨ ��© | � � � � � 0 � s ^ 
�

)ª « ¬. 



��������	
��
������� 
 

127 
 

­$��® � ¯ � � 
� 

 (°) � � ± ²  

� � � ³ 3 5m Nearest Neighbor Interpolation ´ � � � )� �

* + � � ± ² µ ¶ �� · � 1 R � * + ¸ ¹ 
�.� � ± ² R � > º

e�� 
» ¼ ½ ¾ ¿ ± ² �� À Á Â Ã Ä Å Æ º¾ ¿ l 
(� 5-41)�

Y z � � ± ² Ç È � É Ê � Ë � ® � ¯ x
� � � (Blaschke, 

2003)�z �f ± 
² Ì � n Í x� � ± Å �j Î , Ï Ð Ñ Ò l 
x

» ¼ v �Ê � . 

 

�5-41 � � ± ² R �  
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 (­) �® Ó Ô Õ Ö  

× / � � ± ² Ø Í �® » ¼ �Ù 2 3 ��® » ¼ Õ Ö Ú � � Ó

)� s Õ Ö ; .� � � ³ 3 Ú Û Ü Ý R$G$B$NIR � � )Ü Ý Þ

ß ; à á �® � � �� 2 ¸ ¹ 
�â 3 (� 5-42). 

 

�5-42 �Ü Ý Þ ß ; )�® � �  
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 (ã) �® � ¯ � � 
�R �  

�® � ¯ )� � 
��Q 16 �)M N � O � � 64.50 % (P

5-38)�
�R � �T � 5-43Dä Q 9 �)�® � ¯ � � 
�M N �

O � � 77.92 % (P 5-39)�
�R � �T � 5-44DIPCC 6�)M N �

O � � 82.25% (P 5-40)�Q
�R � �T � 5-45. 

 

 

�5-43 16�� �® � ¯ 
�R � � 
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�5-38 16� � � � � � � � 	 
 � �  

       

gh

       

ih

       

jk

       

lm

       

n o

       

pq

       

rs

     

tu s

     

vw s

       

xy

       

z {

       

| }

   

~ � | �

       

� }

       

| �

 

� �s

 
��

 

�� �� �

 

gh

 9 0 0 8 1 0 0 0 0 3 0 0 0 0 0 0 21 42.86% 

ih

 1 5 0 11 0 0 0 0 0 0 0 0 0 0 0 0 17 29.41% 

jk

 1 0 2 9 0 0 0 0 0 0 0 0 0 0 0 0 12 16.67% 

lm

 0 0 1 16 3 0 0 0 0 1 0 0 0 0 0 0 21 76.19% 

 

n o

 0 2 0 2 26 0 0 0 0 1 0 0 0 0 0 0 31 83.87% 

pq

 0 0 0 0 0 9 0 0 1 0 0 0 0 0 0 0 10 90.00% 

rs

 0 0 0 3 2 0 7 0 2 1 0 0 0 1 0 0 16 43.75% 

tu s

 0 0 0 0 0 0 0 9 0 0 0 0 0 0 0 1 10 90.00% 

vw s

 0 0 0 0 0 0 1 0 10 0 0 0 0 0 0 0 11 90.91% 

xy

 0 1 0 4 3 0 0 0 0 6 0 0 0 0 0 0 14 42.86% 

z {

 0 0 0 1 1 0 0 0 0 0 2 0 1 2 2 5 14 14.29% 

| }

 0 0 0 0 0 0 0 0 0 0 0 11 0 0 0 0 11 100.00% 

~ � | �

 0 0 0 0 0 0 0 0 0 0 0 0 9 0 1 0 10 90.00% 

� }

 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 0 10 100.00% 

| �

 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10 0 10 100.00% 

� �s

 0 0 0 0 1 0 0 3 0 0 1 0 0 0 0 8 13 61.54% 

��

 11 8 3 54 37 9 8 12 13 12 3 11 10 13 13 14 231  

w � �� �

 81.82% 62.50% 66.67% 29.63% 70.27% 100.00% 87.50% 75.00% 76.92% 50.00% 66.67% 100.00% 90.00% 76.92% 76.92% 57.14%  

� �� � �

=64.50% 
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�5-44 9� � � � � � � � 	 
 � 

�5-39 9� � � � � � � � � 
 	 
  

 �����  � ���  ���  ���  �����  � �  ¡£¢  ¤¦¥  §©¨��  ª¬«  

­¯®±°
 

²´³
 

�����  63 4 0 0 0 4 0 0 0 28 88.73% 

� ���  4 26 0 0 0 1 0 0 0 28 83.87% 

���  0 0 9 0 1 0 0 0 0 36 90.00% 
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ª�¥ ²¬·�³ =77.92% 

ª�¥ Kappa 

=0.7333 
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 � 
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 ¸ �  � ¹  �¬�  º��  »�¼��  ½¬¾£¿��  ª¬«  
­¯®±° ²´³
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� ¹  13 23 2 1 0 1 40 57.50% 
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º��  0 0 0 30 0 1 31 96.77% 

»�¼��  2 0 0 3 2 7 14 14.29% 

½¬¾£¿��  1 3 0 0 1 18 23 78.26% 

ª¬«  113 32 22 34 3 27   

�¶µ ° ²´³  85.84% 71.88% 90.91% 88.24% 66.67% 66.67%  
ª�¥ ²¬·�³ =82.25% 

ª�¥ Kappa=0.7532 
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