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A0 ¹ ¢ r Ã  i æ ç è  A13 Ë Ì  F � é ê æ  
A1 ß �  ë è  A14 0 Í ( Î ¡ ) ì í  
A2 Â �  O î  A15 0 Í ( Ú ¡ ) ï è  
A3 à �  � �ð  A16 L G ñ  
A4 Ã �  é î è  A17 ü Ï  ûx è  
A5 Ä � ò ó ç è  A18 Ð Ñ  V � é ê æ  
A6 Å ï è  A19 Ò Û  O x è  
A7 Æ � �ð  A20 Ò Ó  O x è  
A8 Ç È  ¢ � î  A21 ¼ 4  ¢ � î  
A9 O É  ôõæ A22 Ô Õ  û� è 
A10 O P  û� è A23 Ò Ö  ö ÷ ø �  
A11 üý ûx è A24 × Ø  ç D ø �  
A12 Ê �  O x è   
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(Â) � \ ] å æ ± � 
      � 6a� \ ] å æ ± �� 1 ��} q ~Î �± �h z � KÐ } ð � � 

 
  
 
 
 
 
1.  ! " #  
     } � 7�î � � a| �� & Canny Ð � ¢ � í  ! " # �� S B � 8�� M � 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

D 8 � � 
 

� D 8 Ð ²<� � Ð ²<

* o � 3 Ð ² 

À - 
 � � Ò � 
 

� 3 � 	 4  

 ! " # (Canny Ð � ¢ ) 
 

� 6  � \ ] å æ ± �� 1 � 

� 7 
 � 



 

14 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    ¹ Canny Ð � ¢ ¦ � � � F D ° J H I �¼� Ð � ¢ � ù � � � H I D ��� K�9¨
x ú � � P � � 
 

ahÀ y ²8 ���� D 8 �¼: ; � A Ö � �ï Q R J Û � ��F A �rd ²�D 8 �

} a8 9â B��� D 8 �� M L � 9 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
2. D 8 � � 

~û y d � D 8 ½ � - ü ý r! 8 ¬ r�£ � H ¬ rh � 9� �. þ ý i à �~D r�N
ah A y D 8 �Q R �L M r���X A J �y Q R ï �� �  � � J » · �r�g ��D

8 Q R Å ��� » � Ö � ¼ ��y X � !± �2 � ¯ 9° û�6 � �¹# � R ° �� !ÜÜ °

a�B �} � 9 � M a| �¨ � �L � 10� 
 
 
 
 
 
 
 
 
 
 
 
 
 

� 10 z ¬ Ü h i à F A } E � D B¨  

� 8 . Canny ½ � 3a(150,100)�? y � 

� 9 À y Ö � ï Q R Û ��F A �rd ²�� D 8  
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3. � 3 � 	 4  
    � ¼ d � 	Î �� 3 � 	 4 è z � 3 � í Ð ²¦ � �.� Í� 
 � 3 � 	 4 �0 1 ¡ ¢ � 
 ~� � z j� E �½ � µ Æ Ç ~d r!� 3 �� Þ � Ä È(1)�F <(2)�� <(3) � ¼  �
� ç <(4) � ç �£� �� 3 �} 
 ? Ä � � 	 4 á ) 4 o �(5) � �ç � T � � (~:<7 à <
[ � <¹ z� )<(6) * o � Ï � 
 
    Ä V �� T � � a? Ä � 	 4 á �z³ � � 3 � � �� �  4 o � * o � Ï 2 R À � �
£�1678�1741�� � �����ß � � ç è ? Ä � � �� 3 �� * o � Ï ) aß � � 

 
 

5. Ð ² 
Î �� 	 4 è z � 3 �À - � Í� �� í � Ó Ð ²�Ä ± �a� & � D 8 
 h õ ( ) ± �

�) � � ? � < �� � « * o � Ï ½ � �. / � 3 � 	 4 ��F <� ¼  �� ç 
 � � ç � T

� � �� í P � ²� �� 3 ä : �_ ` á ~� � H �� 3 ²��À - � Í� ��� ` 3a 50�
� � 32 � �� M �� 3 À - � Í� � í Ð ²� 
 
(1) � D 8 Ð ² 

} � D 8 �Ü�i à ûO f g �R �� 	 4 � 3 ��F ûO f g �Ä Ô ª A � F �n � �

3 � � � � ä : � 
Ð ²� n L q È 
     ~� 3 ��r!Ü¬ Ü �£ � H Ü �F �i à � 
 
 

 
 
 
 
 

� D 8 �� � u�i à d e ûO f g Ã � 3 � 	 4 è �� 3 �F i à �9²¦ Ô t n � �

3 À - � Í� Ð ² 5%( � } 1.05)� 
 
    � D 8 � � Ö û'y Ï .£� ��ë (1~8)�Ã � 3 � 	 4 è �� 3 Ö F �y Ï �  �9
²¦ Ô t n � � 3 À - � Í� Ð ² 5%( � } 1.05)�� è N � û'�½ � Ã � � 
 
 
(2) � � Ð ²È 

� ³ h õ ( ) ± �) � �~� 	 4 � 9� 3 �� T � � � h õ ( ) ± �£²�( Ï ) � Ô

t '�� � 3 À - � Í� Ð ² 10%( � } 1.1)�y � L h õ ( ) ± ��) � a¹ � � �n J Ð
²� 
 

� | < ð �� L % & '�� ��� z³ B �� � a~:�.h õ ( ) ± �� X : ; A1.~
:�� .� 	 4 � 9²�� 3 �Ä � T � � � aÈ~:�n � � 3 À - � Í� Ð ²� � } 1.1� 
 

 

� 11 ¯ / a
 ` � 3 �q / az ¬ Ü �i à �F  
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(3) * o � Ï Ð ²È 
� ³ h õ ( ) ± �) � �~� 	 4 � 9� 3 �* o � Ï � h õ ( ) ± �£¿�( Ï ) � Ô t

'�� � 3 À - � Í� Ð ² 15%( � } 1.15)� 
 

� | < ð �� L � ��� Ï a A1 ß � �� 3 � 	 4 è À � � £�1678�1741�� � ���
��ß � � ç è ? Ä � � �� 3 �� Ä * o � Ï ²- a: ß � �n � � 3 À - � Í� Ð ²� � }
1.1� 
  
 
5. À - « � � Ò � 
� Ü raÀ - 
 � 3 Ð ²<� � Ò ��r° L q È 
 
(1) À - 
 � 3 Ð ² 

= Í: - À - � Í� ¹Ð ²� Ö û'�a£²�� 3 �À y £²�� ��� 	 4 è �� À y

< � 3 �L M Ä .t ²� ç 9q ²3 ��q ²3 �À - � Í� Ð ² 8%( � } 1.08)�� � K� a
� 3 Ð ²� 
 

� | < ð �� ¢ £²� À y aý î £ 350�� 3 �� ¢ � t ²� ç 9� / ²3 �n � /  �
� 3 ( ý î 306)�À - � Í� ß1.08� 
 

Ð ²ã � �N : - À - � Í� £¿û'a£¿3 �N ²� � í � 3 Ð ²�Ë B À y C3 aA � 
 
 
(2) � � Ò � 

Ï .À - y �C�� 3 �! � d e < 9� � �� � �u� 3 $ � � � �" � � X y Ï J # �

z��� ( Ï � � � : ; } å æ �¡ � Õ 4 �å æ �� ) N Ï 9� 	 4 è �� ¶ �� a� 	 4 è

�� 3 �L M .t ²� ç q �� � u� 3 N ¹� �� å �� � GH  !�� } Ã � 3 � 	 4 A Ô

ª � û�n � � � N 9� � ��� � 
.� o � $ � á Ø A � / � 3 Ö � 2��
 � / � 3 Ö � / 2����F 
 �� �R ° Ä u

�� 3 ����Ã � 3 � 	 4 è t ²� ç � � u� 3 $ � �Ô ª A � ûn Ä Ò �n � � ° 8 9�

� ��~C�� 3 GH y Ö 8 9« � 	 4 Ô ª �\ ] �� \ ] a� \ ] å æ ± �? y �!U� 
 



 

17 
 

��������� � � �� � � �� � � �� � � �  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 � � � % & Borland C++Bulider6 < } a� � � � / � � " # �� � � / L � 12�.� �
�£ 1r, } u��ú ¡ % � Ï 
 �
 ¹Ð � ¢ ¦ � � � �¤ ¥ �£ 2rah õ ( ) ±
��} q ! : Ê�¡ � < : ; ) � �£ 3r�� \ ] å æ ± ��� ¹� % & '� � ½ � �Q
8 À y � F � � 
 Ô � � A �£ 4r�Ð ²�n � } : ; % &  ¿ Ð ²¡ � �. 
 

 � 12 � � � �  
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~� � ? Ä 30 ì �º 2 �î � � ( � � � ²)�� # � '½ �� � z& ) � 6 7 �� � �
� í } q Âj# � �� # � � � a 25�� 
 

 
²<# � 6 7 y ��� N � 2 T �} � a# � ¡ � �© Ò � � � ¡ ¢ � � · � 6 7 y 9:

; ���� !U� 
 
 

À � M Â Q � �A y �} � � � �· © ¡ ¢ � � �y ��� 6 7 � � �� 9V ¯ � A �¼

�6 7 9:; ���� T U�� ¡ ¢ � Ð } ' ( a? �� � ��  T é ¢ � 
 
 
 
 
 
 
 

¿<# � � � � M á e Ã % & '� � X G � ) �d · © �� ¼ � � � L M á e � ��h õ

9Â ûf g �( * ��ûO Ã  F D ��g + 9 X ¤ Y � � 2 í á e �H ì ��6 7 y �� �

á e Ô 2 9¿ û�¼& ³ � '�� �) �� A < N R � 
 

¹# � � �16%�³ � '§ a� ¦ �# � � 	 � M á e � , �.� � % & ¯ Â õ � G � )
�� 
 
 

Â<ah4 © � � � N � � 6 7 y Å ���� A � � ��� �} t - �# � � 	 �# � '

� í # � ��� Ò a� � h � 9½ � 9 � - � 4 o �T U� 
 

 
 
 
 
 
 
 

 :; A N r(1~5r) 
� � � d !U 3.47r 
� ´ - � ��  1.25r 
 

 = > A N r(1~5r) 
# � Ò ( ½ ��6 7 �� ½ � ) 2.88r 
�� Ò ( - � ½ � ) 1.08r 
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�<B .a���} 
 Ä 6 7 d �� ��B�a� � � Ä = > A G[� C[�!U�@

G

[ 
�� :; A  = > A  �� �� 

1 

 

4.36 4.4 

2 

 

4.08 4.28 
 

3 

 

4.72 3.88 
 

4 

 

4.6 3.72 
 

5 

 

3.96 3.4 
 

B 4 � � � 6 7 = > A G[� C[�!U 
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��������� �� �� �� �  
 } q Î �� � � � í � � � º È 
 

²<� �� 6 7 �Ó Ô 3 h} ���* + Á - T a½ � % & 9 �/0 Ä h�Ò ¶ ��Ó Ô

ã !� ¶ �9, ¼ ûr� � �� � � 1 & �Ð � � T ¶ ¢ �¼� � � ¡ ¢ 9²o � A � ?

�� 
 

¿<� # � ²V � A y �� � �:; �9V ¯ � A �¼ ��J � /9Ö g x ú :; ´ % �

2 e �� � � P � ²� �Î : ´ 3 x ú U� � 
 

Â<R ° Canny Ð � ¢ 
 Sobel Ð � ¢ �P � �Canny Ð � ¢ À y � D 8 R Q Sobel Ð �
¢ å h4 C5 �
 � N Sobel Ð � ¢ J ¹� � � H I D ��� K�� � K~X L M Ö g á e �
 Canny Ð � ¢ n � aÀ y d  F D J � H I �¼J J � � K� uÐ � ¢ À y � D 8 � » %
% 2 J g �¼ Canny Ð � ¢ �¼ � � � ° 6 � 

 
Sobel Ð � ¢ á e � , �( Ï �� � .¼ � � H I D ��� K& hÖ g 7 8 �� ¢ �Ð å

2 � P % ¼ � 9uj¡ ¢ È(²)~7 8 � ¢ Q!8 9 � ¢ (¿)Q} Ò �� � � �  
 

�<� # � Â�� M �Ò � } ���* + Á - x � ½ � ��� 6 7 �� 9� ¦ �¼ �² #

� '§ a6 7 ��� = > ��� Ï �� � M � ð � ���* + 
 % & '�� z? Ä �9¨ ¼ �

�� y �� �= > ��� ~� ¡ ¢ / ¯ J t �� � ��  T é ¢ �Ô : � 9P g Û �� M  
 

C<� 3 � 	 4 �� 	 ' .� � V 6 7 Ô � û��� 6 7 = > A 
 :; ��Ä V �9	 

.? Ä á ) Þ � ���� � T � � ��� r�2 ; > X ¤ Y Ö � !U�= > �� 
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��������� �� �� �� �  
²<� º Ã � &  
 

� � � � �.�¥ Ã �� d e _ < ²8 ? �= > �% �¥ « �� 9hi � ��  � � � 6

N  8 9� Ã � z�T U�Ø � û� ¯ } � a3 o �� n ² � � · í ��� �� ³ A 
 Ã ��

�= ñ ��n ? A % & 'A ¢ �� � � � _ � �� � 8 º } q * � È 
(²) % & ���* +  
(¿) _ � � ��6 7 �� �Á �  
(Â) 6 7 y ��� Å �r�� 	 � �ï 8 9²o R | :; � 
(�)~% & '� z@ Ä ¼ ��  T V  
(C) 6 7 y ² % & '§ aÅ ���� A � � ���  

 
.� � á � �À ½ ? � � ( * È� ë �� <Ð � � T ¶ <S �m ª ¬ �.d V û y P aÅ

» ����� � � �y � Ü � � �rA B �C � � a½ ? �Ð ¯ ¯ Ù D å � � �/ ¯  � ·

¸  !� 
 
 
@ @ @ @ � � � � ��6 7 y d �� �Ä Á � � � & ¼ �� ä E ¡ / ��� � } F Õ 6 þ � G ì �

% � £ H � î � � �> � } % � þ I J K �� � �� � � � .1 ¡ / �� �î � � Ã Ä Ô �

� ��� �ôæL q �� í ä E � 
 
 
 
¿<M < ��È 

(²) � �Ã J ¹N > Ð � ¢ �� í �� 6 7  
(¿) $ � ¢ T ¶ % ���� � �!ã � � ç  
(Â) � �µ o / « O ± ��} i P 98 » ���  
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    ���� ! " # � $ % ! " # � $ % ! " # � $ % ! " # � $ %  

²<P 0 � �2002��+ � ¤ ¥  ! Á - d � � ���  !5 ûª # ' µ � ª ± Q R º � � 
¿<P � S �2006��} �� h õ aö ÷ �� � r� Ã ¹ º ���  T U ûª � V ± �Ã � & ª ±
Q R º � � 
Â<W X Y �2005��2 & ¤ ¥ r� · Ï � � �� d � � ���  æ � û© Á � � � � � Q R º � � 
�<Z f E �2004��ö ¼ V A � � º �µ o E « O ± ���  æ � û© Á � � � � � Q R º � � 
C<� + .� T �� �[ � V � 
http://ed.arte.gov.tw/uploadfile/periodical/1675_pr0001_0160_000640067.pdf 
�<E ö \ © �sobel 2 � ë
http://zh.wikipedia.org/w/index.php?title=%E7%B4%A2%E8%B2%9D%E7%88%BE%E7%AE%97%E
5%AD%90&variant=zh-hant 
*<ò ] ^ �_ ` �� ä E �http://www.geocities.com/bihlian/musicure.html 
Ü<� = _� �� � �http://zrs001001.spaces.live.com/blog/cns!9B6E75B106971463!249.entry 
�<i Ñ  a�C � � ¢ £ -500�� & ò | Á b û� c  
�<T U ûª  � V µ � ª ±  ì ¶ d Ù e N f http://neural.cs.nthu.edu.tw/jang/ 
�²<SYTMP�http://www.geocities.com/labourvanity/sytmp/index.html#example 
�¿<P g h � ! " # �http://140.115.11.235/~chen/course/vision/ch6/ch6.htm 



 

23 
 

� � ² 

%&%&%&%& z i j i # $ ' ( )# $ ' ( )# $ ' ( )# $ ' ( ) �k l j l m w n @z i j i @i j « �m o z l j �@z w  �l@k z @ @

j k W @ * + , - . / 0 1 + -* + , - . / 0 1 + -* + , - . / 0 1 + -* + , - . / 0 1 + - @ j k W @ * + , - . / 0 1 + -* + , - . / 0 1 + -* + , - . / 0 1 + -* + , - . / 0 1 + - @ j k W @ * + , - . / 0 1 + -* + , - . / 0 1 + -* + , - . / 0 1 + -* + , - . / 0 1 + - @

l@ 2 3 4 + 5 �2 3 4 + 5 �2 3 4 + 5 �2 3 4 + 5 � 6 76 76 76 7 @ l@ 8 + , 1 0 9 : 1 �8 + , 1 0 9 : 1 �8 + , 1 0 9 : 1 �8 + , 1 0 9 : 1 � ; <; <; <; < @ l@ = > + - ? � 8 @ @ 1 A - , �= > + - ? � 8 @ @ 1 A - , �= > + - ? � 8 @ @ 1 A - , �= > + - ? � 8 @ @ 1 A - , � ; B C D; B C D; B C D; B C D @

| | X@
w � k p T o u n � @k r S T } @ n S T k @ i æ

ç è@
| .p @

« u r n T ^ @l T o s m q � s @X@ O � �

�@ X@
| p r @ s t @X@øm S n T ù@�@

| | V@
x r n ^ � u @w � k p o u n � @ n S T k @ ò ó

ç è@
| u | @

« u r n T ^ @l T o s m q � s @V@ O � �

�@ V@
| p � @

s t @V@ø« k p T } u r S � � ù@ CA ý v

�@

| | w @
l � s � u r n � @k r S T } @ n S T k @ � i

æ ç è@
| u X@

« U T u � @« u r n T ^ o @X@ �!O �

�� X@
| p p @ s t @w @øR r U o u S � ù@ ¼ x @

| | .@
� k T � s U l�k T � @  n S T k @ m � Ú

ç è@
| u V@

« U T u � @« u r n T ^ o @V@ �!O �

�� V@
X| | @ s t @.@øw u m k o q � s r s ù@ à á @

| | u @ l � s � u r n � @ n S T k @X@ � ç è@ X@ | u w @ R � k n r @w S � o @ y z �Ñ @ X| X@ s t @u @øx r n ^ � u T s o o ù@ à á @

| | { @ l � s � u r n � @ n S T k @V@ � ç è@ V@ | u .@ | k n � s @} k � o @ � ö �Ñ @ X| V@ s t @{ @øk k q � n T o ù@ O ~ Å @

| | r @ � S r q o n � � k r } @ û� è@ | u u @ « U T u � @| k n � s @ �!ö �@ X| w @ s t @r @øl � � k s o ù@ ¼ � � �@

| | � @ R � S � @ ì ç è@ | u { @ } r � � s o u r S @� n u @ æO ��@ X| .@ s t @� @ø« � n ls n ù@ © L @

l@ E ? . 5 0 � 2 1 . A / , , 3 5 +E ? . 5 0 � 2 1 . A / , , 3 5 +E ? . 5 0 � 2 1 . A / , , 3 5 +E ? . 5 0 � 2 1 . A / , , 3 5 + F G H IF G H IF G H IF G H I @ l@ J . 4 , , �J . 4 , , �J . 4 , , �J . 4 , , � K LK LK LK L@ l@ 8 - ? + 3 A �8 - ? + 3 A �8 - ? + 3 A �8 - ? + 3 A � M N # $M N # $M N # $M N # $ @

| | p @ R s � s o u S @ � �è@ | u r @ �r p m q s u @ O î @ X| u @ « n u S r @ Ú � è@

| X| @ k � k � � s T o q n s � @ ë è@ | u � @ �r k m q k T s @ � î @ X| { @ x S T � k @ � � è@

| XX@ z p o n � @x k [ @ �� ð @ | u p @ �p q S @ � �î @ X| r @ « � S m n o s T @ Â� D @

| XV@ | n q r S q � k T s @ � ë è@ | { | @ z p u s } @�r p m q s u @ � �O î @ X| � @ � k u k @ ì í @

| Xw @
z S r n m q S @ � Ì � èø ��

èù@
| { X@ s r s T � � @� k r T @ ¢ � î @ X| p @ � S � n m q S @

| X.@ t U � k q � k T s @ � è@ @ | { V@ x r S o o @« s � u n k T @ � æ��@ XX| @ x S ^ q n q s @ î ñ @

| Xu @ �p q p � S r @x s � � o @ æ÷ è@ | { w @
« U T u � @x r S o o @X@ �!� æ@

X@
XXX@ s n } } � s @ ì x è@

| X{ @ j p � � n m s r @ w Ú � è@ | { .@
« U T u � @x r S o o @V@ �!� æ@

V@
XXV@ « � S T S n @

l@ O . P 4 + �O . P 4 + �O . P 4 + �O . P 4 + � Q 7Q 7Q 7Q 7 @ l@ R 1 1 S �R 1 1 S �R 1 1 S �R 1 1 S � T LT LT LT L@ l@ 2 1 . A / , , 3 U 1 �2 1 . A / , , 3 U 1 �2 1 . A / , , 3 U 1 �2 1 . A / , , 3 U 1 � H I #H I #H I #H I # @

| Xr @ j r S b q S r @} r ^ S T @ � î è@ | { u @ « k q r S T k @« S [ @ F �é ê æ@ XXw @ �n T � � s @x s � � @ T � � ö @

| X� @  s r � p o o n � s @} r ^ S T @ � �î è@ | { { @ w � u k @« S [ @ V �é ê æ@ XX.@ w ^ k ^ k @ �   @

| Xp @ m k � � @} r ^ S T @ � � î è@ @ | { r @ �s T k r @« S [ @ � V �é ê æ@ XXu @ « u s s � @j r p m o @ ç � @

| V| @ R � p r � � @} r ^ S T @ Ù � î è@ | { � @
x S r n u k T s @« S [ @ ¯ � �é ê

æ@
XX{ @ � k k } q � k � � @ � � @

| VX@ m s s } @} r ^ S T @õ�î è@ | { p @ } q k s @ôõæ@ XXr @ �S n � k @j r p m @ � � �� @

| VV@ w � � k r } n k T @ é î è@ | r | @ l T ^ � n o � @� k r T @ � � î @ XX� @ z s � k } n � @j r p m @ \ ] V � @

| Vw @ � S r m k T n � S @ Û è@ | r X@ x S o o k k T @ � � æ@ XXp @ « U T u � @j r p m @ �!� @

| V.@
�S T ^ k @w � � k r } n k T @ � � é î

è@
| r V@ R � S r n T s u @Êõæ@ XV| @ m s � s r o s @R U m q S � @ � �� @

 



 

24 
 

@ @

l@ V / 3 - 4 . �V / 3 - 4 . �V / 3 - 4 . �V / 3 - 4 . � W XW XW XW X @ l@ 2 3 Y 1 �2 3 Y 1 �2 3 Y 1 �2 3 Y 1 � LLLL@ l@ = 5 / + S � 8 @ @ 1 A - , �= 5 / + S � 8 @ @ 1 A - , �= 5 / + S � 8 @ @ 1 A - , �= 5 / + S � 8 @ @ 1 A - , � C DC DC DC D @

| Vu @ w � k p o u n � @k p n u S r øj U � k T ùö ÷ � b @ | r w @  n � � k � k @ � ñ @ XVX@
k p n u S r @s r s u @j k n o s @ � b � O

� �@

| V{ @ w � k p o u n � @k p n u S r ø« u s s � ù@ ç D � b @ | r .@ s � p u s @ � ñ @ XVV@ x r s S u � @j k n o s @ � à ö @

| Vr @ l � s � u r n � @k p n u S r @ø  S ¡ ¡ ù@ ¢ R � b @ | r u @ m s � k r } s r @ £ ¤ ñ @ XVw @ « s S o � k r s @ü� ö @

| V� @ l � s � u r n � @k p n u S r � @øR � s S T ùT �� b @ | r { @  S T @s � p u s @ Gñ @ XV.@ x n r } @�b s s u @ O ¥ ö @

| Vp @ l � s � u r n � @k p n u S r øz p u s } @ù� �� b @ | r r @ x � k b T @ x k u u � s @ � ¦ ë ö @ XVu @�s � s q � k T s @ m n T ^ @ � " � ö @

| w | @ } � s r } r n � s T @k p n u S r @ v �� b @ | r � @ « � S � p � S � � n @ § Ü@ XV{ @ � s � n � k q u s r @ Ë ú ´ ö @

| w X@ j n o u k r u n k T @k p n u S r @ H �� b @ | r p @ � � n o u � s @ Û ¨ @ XVr @ w q q � S p o s @ © ö @

| w V@ k p n u S r @� S r m k T n � o @ � b ª �@ | � | @ } � S r n T S @ý« @ XV� @ k p T o � k u @ ¬ ö @

l@ J 4 , , �J 4 , , �J 4 , , �J 4 , , � Z FZ FZ FZ F @ l@ = > + - ? � [ 1 4 S �= > + - ? � [ 1 4 S �= > + - ? � [ 1 4 S �= > + - ? � [ 1 4 S � ; B � F; B � F; B � F; B � F @ l@ @@

| w w @ w � k p o u n � @x S o o @ � �x è@ | � X@ n s S } @X@ø«  p S r s ù@ � O �@ l@ @@

| w .@
l � s � u r n � x S o o øZ n T ^ s r ù� �� b l®

¯@
| � V@ n s S } @V@ø« S b u k k u � ù@ ° ± �@ l@ @@

| w u @
l � s � u r n � x S o o @ø n � � ù� �� b l�

¯@
| � w @ n s S } @w @øR S � � n k q s ù@ @ l@ @@

| w { @ s r s u � s o o @x S o o @ ¹ ð � �� b @ | � .@ n s S } @.@øR � n Z Z ù@ l@ @@

| w r @
« � S q @x S o o @X@ � �� b ø² ®�

�ù@X@
| � u @ n s S } @u @øR � S r S T ^ ù@ l@ @@

| w � @
« � S q @x S o o @V@ � �� b ø² ®�

�ù@V@
| � { @ n s S } @{ @ø| k n � s ù@ � ö @ l@ @@

| w p @ « U T u � @x S o o @X@ �!� �� b @ X@ | � r @
n s S } @r @øs n Z u � o ù@ CA ° ±

�@
l@ @@

| .| @ « U T u � @x S o o @V@ �!� �� b @ V@ | � � @
n s S } @� @øx S o o ³n s S } ù� �³

� �@
l@ @@

l@ = - . 3 + P , �= - . 3 + P , �= - . 3 + P , �= - . 3 + P , � \ #\ #\ #\ # @ l@ = > + - ? � 2 4 S �= > + - ? � 2 4 S �= > + - ? � 2 4 S �= > + - ? � 2 4 S � ; B ] ^ _ `; B ] ^ _ `; B ] ^ _ `; B ] ^ _ ` @ l@ @@

| .X@ | n k � n T @ O x è@ | � p @  S } @X@øj s b @w ^ s ù@ ? Ý Þ @ l@ @@

| .V@ | n k � S @ V x è@ | p | @  S } @X@ø� S r m ù@ ´ µ @ l@ @@

| .w @ R s � � k @ x è@ | p X@
 S } @X@ø k � U o U T u � ù@ g ��

!@
l@ @@

| ..@ R k T u r S q S o o @ � �x è@ | p V@  S } @X@øR � k n r ù@ �Ñ @ l@ @@

| .u @�r s m k � k @« u r n T ^ o @ O � ¶ �@ | p w @  S } @X@øx k b s } ù@ · ¸ @ l@ @@

| .{ @  n ¡ ¡ n � S u k @« u r n T ^ o @ O � ¯�@ | p .@  S } @X@øz s u S � � n � ù@ ¹ � @ l@ @@

| .r @ } r � � s o u r S � @� S r q @ ï è@ | p u @  S } @X@ø� S � k ù@ � º @ l@ @@

| .� @�n m q S T n @ o �� @ | p { @  S } @X@ø« b s s q ù@ » î @ l@ @@

@@

 



 

25 
 

@

@

@

� � ¿@

� ra� � � # � � & d ���@



 

26 
 



 

27 
 



 

28 
 

@

@

@

@

@

�



【評語】040809 

本作品對風景照片作分類，加上兩個主觀判斷的問題，然後

依其不同情境產生音樂，是一個很有趣的研究。照片分類只

用了風景照片中呈現的天際線作為參數，是太簡單。分析得

到的情境與樂曲的對應，目前是依據文獻建立對照表，若能

經由夠多被測人實驗得出對照表，會更符合科學研究的精

神。 
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