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1-#�XD^ 0FA_}�  yL\D[�DH B[V~�z V^"� B[F~^"F= kguz vDbSLw� )"Fq

2-  #�XD^ 0FA_}�  yL\D[�DH B[V~�z ]UH "FC FL[�email: ajafari@shiraID.ac.ir

3-2�Q_}� #�XD^ 0FA_}�  yL\D[�DH B[V~�z 2�XL= 

�*���

/FL\=FK $X� 2�XH #FD}  "�z "F= 21XD} ]�F= MlFH V}��K Bz V~{^�� $X� 2F� |D^Fz #� 0 FrL[�  X@ F� . |C� " 

0VC X@ %�K ]�1;6� X6 2F� %1" #� 0 FrL[� FH �=  �^ �E�"� B{LC"�Aw� J[� V^FH " Ft /;C1�CXL[� <D~>K 1 XC�bK %#

V~= `U_z V} X@ kgt VCFH $X� |DR "  �= �" "�A}� �K�H #� BfFu} . #� �/;C1�CXL[� %1" �H F� Z>l �D�K #� Z6/� �H F�

V^ 0 FrL[� yLC"�Aw� 2 1"1 /��~l .�K�H �xaFq ��xRXz |Dw1� " |DH"1  #� F�VC X@ �I[FSz F� .�TF^ Z7[ �= BCF� F� /� JzFUc

VC X@ `U_z Bxa� �~K 1 V}V^ *WR XC1FbK #�  �H y= .�TF^ Xgt $F[� XH Z7[ Xj} "  FH 1 `U_z �wF[ <C 2F� �TF^ �F�

XLz�"F6 |LqX@�TF^ |C� �$X� 2F�V}V^ $X� F� .G\9 XH FH BCF�} �xRXz "  pxLUz vR�Xz "  0V^ *WR 2F� �TF^ 2"�W@

VC X@ `U_z F� �TF^ kgt &Fu}.�F^ 0 FrL[�  "�z XC1FbK �{� "  �=  �  /F_} yLC"�Aw� BHFC#"� OCFL} BL["  �H �wF[ <C 2F�

0V^ `U_z yLC"�Aw� e[�K 1 V} �HH " |D254 #� 0V^ ��XUL[� kgt �gu}20 (�{Qz "  �Z>l7 0FIL^� �H $X� �gu}

U_K`DV^ 0 �  �H 0.|C�FL}OCz /F_}B"�Aw� Jt  �= V� yLC�L^�} FH XH�XH 0V^8/96J[� Va" .

��
�
�����
��	%#� X6�XC�bK�/;C1�CXL[��$X��K�H"�A}�

�.*-.

0�Dz #� B>C "�A}�Bz FD}  B{CVt 1 y�z 2F�J[� �LqX@ "�Xt X_H 0 FrL[�  "�z �= V^FH . 'FSw #� �" "�A}� ��"FQK "  0#1Xz�

01X@ �[ �H 0 FrL[� (�} :0#FK .Ft"�.Ft"� �2"�T�� .Ft"�  1 2"FI>_TV~CF{} Bz yD\uK 2XD@ .0 " Xj} #� "�A}� 0XDK #� B�FD@ 2V~H

�[FLC1V^FH Bz . vzF^ 0XDK |C�10ZDLC1 Z~P �= J[� pxLUz Z~PJ[� �P�K  "�z �CWoK 'FSw #�) �2 �buz1387.(

y�z $X�Bz "�A}� �K�H "  J^�  �FDx{l |CXKX~� 1 B~q ]}�  �H #FD} �= V^FH "�  2"F= $X� . �x{P#� "�A}� �K�H

 �^ .�Vt� VCFH /�  "�z "  �wF[ X� 1  "�  #FD} VCV^ $X� �H �= J[� B}F�FD@ .J[� �}�@ 1  "�A}� �K�H "  $X� #� *V� : B>C

.Xq $X�Bz vzF^ �" "�A}� �K�H X�Fi 1 v>^ �= B� � 2XAC  1  XD@ .FQ}� VCFH �ug~z X� eC�X^ �H �P�K FH �=  �^"FH $X-

0�Dz FC B� Bz B�  �G[F~z "�f �H �TF^ 21" XH 0�Dz yD\uK |D~:{� 1 -�bSz JD{= 1 JDrD= |Lq" �FH "�j~z �H �= V^FH

Bz .FQ}� XD@)�P��T 2�1382.(
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-F[ " 2F�T��XD#"1F_=2}F>z0YD/FL\=FK2F�"�_=" F�w�KVD 0V~~="�A}�0 XL\@ "�f �H2��LqX@ "�Xt �P�K  "�z

J[� .x{l F�~KBKFD/FL\=FK "  #�~� �=0YD}F>z vzF="�f �H F��K�H �}FL\z# $X� J[� 0V_}Bz F�V^FHH �H �=|CXL_D}21XD

} "F=YD}V~z#FDJ[� .dmHBF�"�_= #�2w�KVD^Fz #� "�A}� 0V~~=|D2F�}F>zB>DrxLUzB�XH2z 0 FrL[� "�A}� $X�BV~~= Fz�

LRBFP " BC^Fz �=|D���z 0 FrL[� $X�BL[  "F= � �^B}YD�XH2ufF~zB^Fz #� 0 FrL[� �=|DqF= Jt  $X�B  "�V} �"

}  "�z#FDJ[�)VannDcci �����., 1990(.

v>_z #� BTXH|D^Fz 2F� �P�z "�#FH "  0#1Xz� �= B[X� 2F� / X= kgt "  B}��KF} J[� XC# �X^ �H �a�T "�f �H V}

�TF^� �"�a �H F� k}��z B>C Y} "  F� �TF^ %XH "  |D^Fz B}��KF} �BHFUL})J\H"�  1 �~K ( %XH kt�z "  BqF= Jt  .Vl 1

)VannDcci eC al., 1990.(

 $X� �FDx{l 1 F� /FL\=FK �H yD{mK vHFt �= J[� 0V^ %"�Y@ 2#"1F_= "  <DKFH" yxl#� B}�@F}�@ 2F� XH"F= BqXf #�

V^FH Bz YD} ,FK.

 1 �"�zFLD= /�"F>{�)2005 (V} X= ]CFz#� 1 BqXmz �}FUx@ "  |CXD^ vrxq J^� XH "�j~z �" BKFH1" .Bz /FDH /F_C� V~~=

0�Dz G[F~z `DU_K .Vl �H /��K Bz J^� XH 2F� �FH1" BK�>_z �x{P #� �= �FH1" J=XR |D~:{�  1 0V~~= kgt yL\D[ �F�

 X= 0"F^� .0�Dz `DU_K �H &�HXz ��>_z kq" 2�XH #� 0 FrL[� FH 1 XC�bK %#� X6 %1" �H F�}� `DU_K 1 BCF[F~^ �XDT� F�

 XD@ Bz �"�a |DH"1 )KiCamDra eC al., 2005.(Bz /;C1�CXL[� #� 0 FrL[� FH .�[ VmH �H &�HXz �Fl�f� /��K(3D)0Xj~z F�

Z>l #� 0 FrL[� FH �" 2VmH 1  2F�)2D(  "1� J[VH)MDdenagDdi and ChaDdhDri, 1999Bian �����., 2011;SD �����.,

2008;(.Z>l 2#F[ 0XDT! 1 2"� XH Z>l -FR "  pxLUz 2FC�1# #� |DH"1  1  %1" |C� " V~L\� F�)FaDgeras 1995

Kriegman �����., 1989;SD �����., 2008;(./�"F>{� 1 ?~D6 �EFH�EFz)2009 ( "�j~z �H �= BKFH1" "  �" /;C1�CXL[� <D~>K

XHV~LqX@ "F= �H V} �H 0 X= ]CFz#� GD[ J^�  .Bz /FDH /F_C� �H BCF~DH |D^Fz yL\D[ #� 0 FrL[� ��>_z �x{P #� �= V~~=

GD[ /F>z / �{} `U_z "�j~zBz F� X= 0"F^� eDSz BCF~^1" 1 "�} ��XDDoK �H /��K . XDNFK /�YDz /V^ `U_z 2�XH

ZCVDL}F7wF} �F� �FH1"  X>x{l XH BCF~^1"$�K�XL[F@ 1)2010 ( 2�XH /� BCF~^1" eC�X^ �= BgDSz "  �" /;C1�CXL[� yL\D[

�FH1" JDwFmq0VC� F�JwFR FH �" 0Vz� J[VH OCFL} Z7[ V} �  "�Xt ]CFz#�  "�z  �I} -�0VC� 2F�V} X= �\CFuz -� . Bz /FDH /F_C�

 Bw�It vHFt OCFL} /;C1�CXL[� yL\D[ YD} eC�X^ |C� "  �= V~~=Bz J[  �H �"V� .

 FK 1 V^FH Bz �Xgz ]wF9 <C /��~mH /F~:{�  "�  �= BCF� B@VD:D6 vDwVH "�A}� �K�H $X� �= J[� BwFR "  |C�

V~}Fz V}� 0V^ �E�"� Xz� |C� 2�XH B>D}F>z 2F� .YD}F>z 3FKV{l /�~= :}F>z.YD}F>zB>D0 F[ /�"F>{� 1 B[�}�1 �= 2�)1990(

�XH2/FL\=FK $X� F�~_D6 F�V} X=. Bz .FQK� V~{^�� XDn �"�a �H �" F� /FL\=FK $X� F� /� �xD[1 �H 0V^ �LTF[ .YD}F>z

 �  .J[� #FD}  "�z �}FL\z# $X� .FQ}� 2�XH B{= "FD\H "F= 21XD} 0FAL[  |C� 2XD@"F= �H FH V~~= Bz /FDH /F_C�)VannDcci

�����., 1990(.�"�a �H F� /FL\=FK $X� �:}F~9�FH1" #� 0 FrL[� FH kt�1 "  V~{^�� �zF= "F= 21XD}  XD@ .FQ}� $X� 2F�
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V[" Bz |>{z vt�VR �H $X� .FQ}� 2�XH #FD}  "�z . %�K ]�1;6 |C� "  �(�c�z JD{�� �H �P�K FH |C�XHF~H FH FK J[� 0VC X@

�^ �E�"� B{LC"�Aw� /;C1�CXL[� <D~>K 1 XC�bK %#� X6 2F� %1" #� 0 FrL[� `U_z�" "�A}� �K�H $X� kgt &Fu} V}��LH �=  

V~= .JqX@ V���T "�Xt BHFC#"�  "�z 0V^ �L^�} yLC"�Aw� �yLC"�Aw� 2#F[ �~D�H "�j~z �H Z7[.

� ��1.�����

V�  ]�F= �" -�bSz |C� VDw�K 2F� �~CY� V}��K Bz "�A}� 2F� /FL\=FK $X� 2�XH V~{^�� 2F� |D^Fz #� 0 FrL[� .

� 2�XH �" $X� 1 V~= J=XR /FL\=FK "  V}��LH BLR�" �H |D^Fz �= V^FH 2�S} �H F� �K�H JDHXK 1 $X� %1" VCFH Xz� |C� .FQ}

V�  .FQ}� .V~^FH BL\H"�  �"�a �H /� 2F� �K�H �= J[� XCW6 /F>z� BCF� /FL\=FK "  $X� 2F� |D^Fz #� 0 FrL[� |C�XHF~H . " 

� �K�H #� 2"� XH Z>l ]�1;6 |C� / "�= BL\H"�  �"�a �H �= $"Fq /FL[� BmDIf kHF~z 1 2#"1F_= �FuDuSK Y=Xz )FH 2F

JqX@ .FQ}� �V} �H 0V^ JDHXK.

�xaFq /��K Bz /;C1�CXL[� <D~>K #� 0 FrL[� FH "1� J[  �H �" F� |DH"1  #� F� �K�H 2 . �D�K "  %1" |C� #� |C�XHF~H

 #� 0 FrL[� FH 1 VC X@ 0 FrL[� F� Z>l |DH"1  1 (Canon IXUS 960 IS, 12.1 Mega piGel) F� /� Y=Xz FK Y=Xz �xaFq �=

 y� #�15 |DH 2� �xaFq #� 1 /Fz# y� "�f �H � �H XLz BL}F[50 FK80 FH B>C �= Z>l 1  �K�H X� #� F� �K�H 2XLz BL}F[

 V^ �LqX@�V} �H 0V^ �D�K J[�" J{[ |DH"1  FH 2XAC  1 59 J{[ |DH"1 )^v>1 .( 2 1"1 /��~l �H Z>l JrP X� #� 1

VC X@ 0 FrL[� yLC"�Aw� .V^ 0 FrL[� GxLz �zF}XH #� yLC"�Aw� |L^�} 2�XH.

�                                              pw�

�����pw� /;C1�CXL[� %1" �H 0V^ �LqX@ 2F� Z>l (� J[�" J{[ |DH"1  FH 0V^ �LqX@ Z>l(qX@ Z>l 0V^ �L

59 J{[ |DH"1  FH

 1 �TF^ |DH vHFuK |CXL_DH �= BA}" /��~l �H BH� ?}" �"�A}� 2F� �TF^ 0V~�  vD>_K ?}" Bxa� 2F� �rw�z �mwFgz FH

VC X@ �FUL}�  �  Bz J[  �H �" �~Dz# . "�Xt BL_6 2F� pC " "  �= BCF� �K�H 1 F� �TF^ B}F^�7{� XN� *WR 2�XH |C�XHF~H

FA~� V~L^�   FmH� �H ?}" BH� �Sra <C #� 2"� XH Z>l .2�2V^ 0 FrL[� Xj}  "�z �K�H �~Dz# Z6 /��~l �H XLz.
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��������	

 �rw�z #� 0 FrL[� FH XC1FbK B}��T�Xq #� Z6 �xRXz |C� " CbBA}" 2FdqYCbCrXC1FbK #� F� �K�H 1 vCVIK 2X~CFH JwFR �H

V}V^ �VP �~Dz# ]D6 .z #� 0 FrL[� FH Z7[ 2 �w Fm)2 (Bz /;C1�CXL[� %1" "  �xaFq �I[FSz �w Fmz �= #� F� �K�H �xaFq V^FH

VC X@ �I[FSz F� |DH"1  .V^FH Bz XC# �"�a �H �w Fmz |C� / "1� J[  �H 0�S}:

v>^ sHFgz /;C1�CXL[� %1" �H 2"� XH Z>l " )2(�}�@ �H |DH"1  1  �Bz "�Xt ��9"F9 <C 21" 2� �= V}XD@

F�"�Sz/� 2"�} 2 FH XH�XH y� #� |DH"1  1  �xaFq 1 2#��z y� FH F�EV^FH .B[Vl Y=Xz �= BgT X@� y� �H �" |DH"1  1  2F�

Bz va1 "�Sz /��~l �H V~=X "�Sz 1Z�Sra "  �""�Sz FH 2#��z �"�a �H 2"�} 2yCXDAH Xj} "  �|DH"1  1  2"�} 2F� .

 �FbLUz �VIz}X, Z {[� BgT e[1 YD}Bz va1 y� �H �" |DH"1  1  2F� B[Vl �= J V~=)v>^2 .( kfFuK #� �= �XC�bK eT

�Sra�~Sa FH 2"�} 2Bz  �P1 �H Xj}  "�z 2 "�Sz FH 2#��z �"�a �H VC�X�Sra "  1 F� "�  "�Xt 2"�} . &�HXz �FbU_z

|DH"1  "  �" XC�bK �H GDKXK �H J[�" 1 59 J{[ 2F�  1Bz Xj} " yCXD@ . -Vz #� 0 FrL[� FHpin-hole)v>^2 ( 1

 *�LT��gu} "  XC�bK J[�" 1 59 J{[ |DH �FbLUz �H 2�P(G , I = D)Bz BLR�" �HJ^�} /��K:

�w Fmz #�Bz +�q 2 #� BmHFK �"�a �H B^ s{l / "1� J[VH 2�XH /��K �XLz�"F6 1F�2K�!BH"1   �{} 0 FrL[� |D)f

�xaFq -�f1 B}�}F= 2E�xaFqBz y� #� |DH"1  1  2V^FH:(

�����/;C1�CXL[� yL\D[ �FbLUz 0FAL[ )BDrie eC al., 1995(.

 ]�1;6 |C� " cm15=E1mm7/7=f 1  �HVC X@ �I[FSz XC1FbK #� JrP X� 2�XH . �w Fmz #� Z7[)2( F� �K�H �xaFq

Vz� J[  �H . �I[FSz 2�XH 1  �= BCFQ}�#� �Vz� J[  �H  �H <C "�Vuz 2�"�  �= 2� �gu} |CXK�FH �FbLUz XC�bK 1  X� "  �

)2(

)1(
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�bLUz V~L^�  "�Xt FL[�" <C "  |DH"1  2G�bLUz Bw1  �H /F\>C F� �gu} |C� 2H FH XH�XH Bq�LT� 2�"�  F� /�V^FH Bz .

 XC Fuz 1 "�Vuz |C� B~CYACFP FHE 1f �w Fmz " )2( "�Vuz �DV^ �I[FSz.

������	

 #� XL{= F� /� JzFUc �= BCF� �TF^ �xRXz |C� " 7V}V^ *WR XC�bK #�  �H XLz BxDz .�TF^ |C� *WR 2�XH "�f �H F�

 %XL\@ 2F� yLC"�Aw� #� Bw��Lz)DilaCion ( ]CF[ 1)Errosion ( (Fm^ �H 2� 0XC�  2F� 0#F[ 1214 �= V^ 0 FrL[� v\>D6

 vzF^6 1 %XL\@ yLC"�Aw� #� 0 FrL[� "FH5 �H ]CF[ yLC"�Aw� #� 0 FrL[� "FH . �= V^ Bz MlFH F� yLC"�Aw� |C� #� Bw��Lz 0 FrL[�

 #� XL{= JzFUc FH 2F� �TF^7yDUc 2F� �TF^ #� OC"VK �H XLz BxDzP Bxa� �~K 1 XK XC�bK #� vzF= "�f �H �>~C� FC 1 V}�^ �V

V}�^ *WR . #� XL_DH F� /� JzFUc �= BCF� �TF^ 1 �~K euq �2"�W@ G\9XH FH Z7[7 V}Fz BtFH XC�bK "   �H XLz BxDz

) v>^3 -pw�.(

������	

�TF^ 21" "�A}� �K�H "  0�Dz �= BCFQ}� #�Bz  �P1 �H �wF\>C 2F��H 21" BKFDx{l VCFH �VC��TF^ �=  XD@ .FQ}� �K 2F�

VCF{} VDw�K �wF[ <C)�P��T 2�1382.(V^ �LT� X6 F� /� $X� 1 �wF[ <C 2F� �TF^ `DU_K �H �xRXz |C� "  |C�XHF~H . 2�XH

 euq ]CF[ 1 %XL\@ 2F� yLC"�Aw� #� 0 FrL[� FH �VLH� "F= |C� .FQ}�V^ �L^�W@ BtFH XC�bK "  �wF[ V~9 2F� �TF^ 1 Bxa� �~K .

 �xRXz "  0Vz� J[  �H BCF�} Z>l #� �xRXz |C� "  0Vz� J[  �H Z>l Z7[2V^ sCXrK . B\>l �= V^ Bz MlFH "F= |C�

 #� XL_DH F� /� Xgt �= 2� �wF[ <C 2F� �TF^ euq /� "  �= VC� J[  �H7FH �L^�   �P1 V} �H XLz BxDzV^)v>^3-�.(

0#�V}� FH 1  �^ �L^�W@ BtFH �}��P �[ euq F� �TF^ |C� #� .�V= X� 21" XH �=  �H /� XH yD{bK ]�1;6 |C� "  2XD@

  1VR F� �TF^ |C� 21" XH Bw��Lz �}��P 1  X� |DH �xaFq �= VC X@ `U_z 0V^ .FQ}� 2F�5 �H XLz BL}F[ . /� 2�XH |C�XHF~H

� 21" XH �}��P �[ �= FH - Fmz Bw�f �= V}V^ Bz $X� 2�S} �H F� �TF^ VCFH  �^ hrR F� �TF^ |C15 XH F� /� #� XLz BL}F[

V}Fz Bz BtFH �K�H 21" . #� XL{= -�f FH 2F� �TF^ *WR 2�XH15 �I[FSz F� �TF^ #� <CX� Bxa� "�Sz -�f �XLz BL}F[

V}V^ *WR XL{= -�f FH 2F� �TF^ 1 VC X@)v>^3 -� .(�z� � "  #� XL_DH F� /� -�f �= BCF� �TF^ / �{} 0FK�= 2�XH15

V^ v{l �"�a |C� �H  �H XLz BL}F[ :VC X@ `U_z �wF[ V~9 2F� �TF^ 1 Bxa� �~K �H F� �TF^ |C� -FbK� &Fu} �VLH� . J�P

 /� 2VmH Xg[ 2F� v\>D6 1 V^ Bz <C "�Vuz 2�"�  �= F� �TF^ #� Bx\>D6 |CXT� &Fu} |C� / �{} `U_z Xra "�Vuz 2�"� 

VC X@ `U_z V} �H .V} �H F� �TF^ -FbK� &Fu} �FbLUz kt�1 "  F� v\>D6 |C� �FbLUz . Z>l FH 0#�V}� y� B\>l "  -FR

 (Fm^ �H 2� 0XC�  0Vz� J[  �H &Fu} #� <C X� "  �Dw1�15V^ y[" XLz BL}F[)v>^3 -  .(
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                                            pw��

                                                   �

�����pw�(y= JzFUc FH 0V^ *WR 2F� �TF^ FH �K�H .� (� �wF[ <C B� �TF^( #� XL_DH -�f FH �wF[ <C B� �TF^

15  XLz BL}F[ (�wF[ <C 2F� �TF^ -FbK� &Fu} "  0V^ y[" 2F� 0XC� 

"�L[  #� 0 FrL[� FH Z7[AND -�f FH �wF[ <C 2F� �TF^ /� "  �= B\>l 1 Z>l |C� "  <C "�Vuz FH BCF� v\>D6

 #� XL_DH15VC X@ `U_z �J^�   �P1 XLz BL}F[ .�wF[ <C 2F� �TF^ kt�1 "  &Fu} |C� #� XKV~xH 215 $X� �= �" XLz BL}F[

 XH 1 V}V^ $X� �wF[ <C 2F� �TF^ GDKXK |C� �H 1  �  Bz /F_} V} �H 0V^ BtFH �}��P �[ euq F� /� #� .�V= X� 21"

V}Fz)v>^4-pw� .(  �P1 �wF[ V~9 2F� �TF^ 1 Bxa� �~K /� "  �= B\>l �H F� �TF^ |C� �H &�HXz Z>l / X= �qFc� FH

  �H 0V^ $X� vzF= "�f �H Xj}  "�z �K�H Z>l /� "  �= vaFR B\>l V~L^� )v>^4-�.(

������	

�FbLUz VCFH �xRXz |C� "  �^ `U_z V} X@ kgt $X� |D^Fz �xD[1 �H J[� "�Xt �= �" BfFu} . "F= |C� .FQ}� 2�XH

 �xRXz "  �= 0V^ $X� �K�H Z>l �VLH�3VC X@ sCXrK �Dw1� 2X~CFH Z>l #� Vz� J[  �H .Bz MlFH "F= |C� B\>l FK V^

� pxLUz vR�Xz Bf �= V^FH �L^�   �P1 BCF� �TF^ F�~K /� "  �=  �^ vaFR 0V^ *WR �Dw1� Z>l #� yLC"�Aw� 2�XP

V} �H)v>^4-� .( kgt &Fu} �FbLUz /��~l �H F� /� #� /��K Bz VC X@ Bz `U_z F� �TF^ |C� -FbK� &Fu} �FbLUz X@�

 �{} 0 FrL[� F� �TF^ .v\>D6 �VLH� �= V^ v{l �"�a |C� �H &Fu} |C� |DDmK 2�XH `U_z "�Vuz <C FH F� �TF^ |C� 2F�

@ G\9XH0#F[ <C #� 0 FrL[� FH 1 VC X@ k{P  �H 0V^ $X� /� "  �K�H �= B\>l FH vaFR Z>l Z7[ V}V^ 2"�W 2� 0XC�  2
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 kt�1 "  1 F� �TF^ -FbK� &Fu} �FbLUz �<C "�Vuz 2�"�  2F� Z>D6 FH 0V^ 2"�W@ G\9XH 2F� v\>D6 BACF\{� B@;C1 1

VC X@ `U_z F� �TF^ kgt &Fu})v>^4-  .(

    pw��

                                                    �

������pw�(0V^ $X� �wF[ <C 2F� �TF^ .�(0V^ $X� �K�H .�( 2�XP� pxLUz vR�Xz "  0V^ *WR B� �TF^

yLC"�Aw� .  (�K�H kgt &Fu}

������	

  �I} " Ft 0V^ �L^�} yLC"�Aw� F� /� Xgt �= J\H"�  2F� yD[ |C�XHF~H � �^ vEFt �1FrK F� �TF^ 1 J\H"�  2F� yD[ |DH

 #� XL{=7 �H  �H $F{K "  �K�H FH yD[ �&Fu} /� "  �= �" BfFu} �FbLUz 1 V}V^ Bz 0 �  `DU_K �TF^ /��~l �H  �H XLz BxDz

V^ Bz �LqX@ Xj} "  kgt &Fu} /��~l .[� FH v>_z |C� kq" 2�XH `DU_K F� Z>l "   �P�z 2F� yD[ �*F� vCVIK #� 0 FrL

 YP �gu} /� � �H /F\>C kgt &Fu} #� .�V= X� �FbLUz FH  X= Bz `U_z �" F� yD[ �= BfFu} �FbLUz �:}F~9 1 V^ 0 � 

Vz� B{} �F\R �H kgt &Fu} . v>^)5 -pw� ( v>^ 1 F� yD[ |LqX@ Xj} "  /1VH �K�H kgt &Fu})5 -� (H kgt &Fu} Xj}"  FH �K�

V�  Bz /F_} �" F� yD[ |LqX@.
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�                                                                      pw�

������pw� (F� yD[ |LqX@ Xj} "  /1VH �K�H 21" XH kgt &Fu} .� (F� yD[ |LqX@ Xj} "  FH �K�H 21" XH kgt &Fu}.

#( � %��!/

|C� OCFL} ?}" 2F� �rw�z #� 0 FrL[� �=  �  /F_} ]�1;6R,G1B B^1" �wF[ V~9 #� �wF[ <C 2F� �TF^ `DU_K " 

 B@;C1 |C� B["XH 2�XH V^FH B{} G[F~z30 1 �wF[ <C 2F� �TF^ �H &�HXz XC�bK �}�{}30 2F� �TF^ �H &�HXz XC�bK �}�{}

� �rw�z Z7[ V}V^ �VP 0V^ �LqX@ 2F� Z>l #� �wF[ V~9v>^ "  �= "�g}F{� 1 VC X@ �VP F� �}�{} |C� ?}" 2F)6 ( `U_z

V}V^ �[Fuz y�FH F� �}�{} |C� J[� . �}�@ �H  �H F� �rw�z |C� |DH B}F^�7{� 0V~�  /F_} XACV>C FH F� �rw�z |C� �\CFuz OCFL}

 �{} 0 FrL[� �wF[ <C 2F� �TF^ `DU_K J�P F� �rw�z #� <C 8D� #� /��K B{} �= 2F�.

�������wF[ V~9 1 1  2F� �TF^ 1 �wF[ <C 2F� �TF^ �H &�HXz BA}" 2F� �rw�z B@V~=�X6 2F�"� �{}.
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V^FH Bz �wF[ <C 2F� �TF^ `DU_K 2�XH G[F~z B^1" F� �TF^ JzFUc #� 0 FrL[� Fz� . F� �TF^ |C� JzFUc �= �X9

V^FH Bz XL{= �wF[ V~9 FC 1  2F� �TF^ 1 Bxa� �~K #�.

 #� |D~:{� 1 �HF_z 2F� yLC"�Aw� 1 yLC"�Aw� |C� #� 0 FrL[� �=  X= 0"F^� �L>} |C� �H /��K Bz ]�1;6 |C� OCFL} XAC 

 yj~z 2F� pC"  "  1 BL\H"�  �"�a �H F� /FL\=FK "  F� �K�H �= J[� XCW6 /F>z� B}Fz# F�~K V~{^�� $X� 2F� |D^Fz

=FK "  F� /� #� 0 FrL[� 1 V~^FH 0V^ JDHXKJ[� B}V^F} BL~[ 2F� /FL\ .

JqX@ "�Xt BHFC#"�  "�z yLC"�Aw� �/� Jt  B["XH "�j~z �H Xj}  "�z yLC"�Aw� �H BHFDL[  #� Z6 . #� yLC"�Aw� BHFC#"� J�P

 VC X@ 0 FrL[� pxLUz Z>l J\DH .VC X@ `U_z BL[  �"�a �H F� /� kgt &Fu} . 2 1"1 /��~l �H �Dw1� Z>l #� Z7[

[� yLC"�Aw�VC X@ �\CFuz  �H 0V^ $X� BL[  �"�a �H �= B\>l FH yLC"�Aw� #� BP1XT Z>l 1 V^ 0 FrL . #� vaFR OCFL}

#� �=  �  /F_} BHFC#"�H|D254 #� 0V^ ��XUL[� kgt �gu}20 (�{Qz "  �Z>l7U_K 0FIL^� �H $X� �gu}`DV^ 0 � .|C�

FL}OCz /F_}B"�Aw� Jt  �= V� yLC�XH 0V^ �L^�} FH XH8/96J[� Va" .

�+�� �&�!/

 |D^Fz <C "  /� #� 0 FrL[� 1 ]�1;6 |C� "  0V^ �L^�} yLC"�Aw� 2XD@"F= �H FH �= JqX@ �QDL} /��K Bz Bx= "�f �H

 �{} `U_z �" F� �K�H kgt &Fu} 1  �  `DU_K BL["  �H �" �wF[ <C 2F� �TF^ /��K Bz V~{^�� $X� . MlFH "F= |C�

= 21XD} ]�F= �^ Bz F� /FL\=FK �}FL\z# $X� .FQ}� 2�XH #FD}  "�z "F . #FD}  "�z 2F� �~CY� y� 1 #FD}  "�z /Fz# y� |C�XHF~H

VHFC Bz ]�F= F� /FL\=FK $X� .FQ}� 2�XH.
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ApplHing image processing meChods and sCereo Eision CechniqDes Co

deCermine Che cDC-off poinCs in Che prDning of grape Eine.
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The Dse of inCelligenC prDning machines can redDce Che labor reqDired Co prDne Che

EineHards. In Chis research, aCCempCs haEe been made Co deEelop an algoriChm able Co

locaCe poinCs on Che grape canopH shoDld be cDC Fhile prDning Dsing image processing

and sCereo-Eision CechniqDes. ReqDired sCereoEision images Fere collecCed from grape

shrDbs and Dsed as inpDC of Che algoriChm. AC Che firsC sCepe, Che disCances of shrDbs from

Che camera Fere calcDlaCed. Then branches ChaC had loF Chickness Fere omiCCed from

images and Che shrDb CrDnks Fere idenCified. Then, based on Che branch diameCer, Che

one-Hear-old branches Fere deCermined and prDned regarding prDning parameCers. AC

Che lasC sCep, Che cDCCing poinCs on Che branches Fere deCermined bH labeling of remoEed

branches aC each sCep. The resDlCs shoFed ChaC in all images Dsed for algoriChm

eEalDaCion, Che one-Hear-old branches Fere correcClH idenCified bH algoriChm. Also

among 254 cDCoff-poinCs eGCracCed from 20 images, jDsC 7 prDning poinCs Fere

misdiagnosed. These resDlCs reEealed ChaC Che accDracH of deEeloped algoriChm Fas

aboDC 96.8 percenC.

�	��
���� Image Processing, SCereo Eision, PrDning, Grape planC.
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