
�QDq�� �D�Qt ��yQw�DWo R� xO�iDU� QO xOta pmWtl� �CU�v Q�Dat Qo�O
�t �p��Ut u�� Q� x�re ��Q� �CU�yv �Q�O��B�v ��yxO�O nQR� ��yxawtHt
QO xm s�OQm x�Qa Q� wYD l� R� C�aq�� G�QNDU� ��Q� R��tDt VwQ wO
xO�iDU� �a�wt �oDU�ty ��yQ�DN�U C�Q��eD p�rLD w �R�U�OH R� �yv
OvQ�O��B sy xm OvyO�t CUOx� �OOa ���y�OQw�v ��yVwQ u�� �OwW�t
u �� � ��Q�m �Q � wY D l � Q Dq� � ��yQw�DWo �xQ� � QO � D�aq�� pt�W sy w
�OWV��tR �Q� wYDl� QO �HQ�N ��W l� X�NWD OQwt QO �yVwQ
��tv w OyO�t u�Wv CNQO l� �wQ �Q �mJwm �xQWL �	 pmW �qFt
�CU� nvy�ty �qt�m h�Q�� ���i �� xm CU� �Qw� xQWL �texture�

lD ��a�wt ��Q�t p�rLD �� w x�i�L �� �yxO�Olv�� R� xO�iDU� uwO�
� pmW QO xm �Qw�x� �CNQO �wQ �Q xQWL u�mt �t ��yVwQ �Q� wYD
wO �Dkw xm OW�� u�� QD�r�H �xDmv O��W �OQm u�at ��DUQOx� OwW�t xO�O

OwNx� �Q uwo �vwo ��yxDWQ R� �v�OvtWv�O w u�UOvyt xHwD ���v�� �xr��Ut
�DN�vWu�wQ��Ya x�oO�O R� sy u�wD�t xr��Ut u�� x� �CU� xOQm �rH
Ov �Qi syix � hw�at pw� x�oO �O �CU � Qo v � D��U�Lt x�oO �O R� sy w
�QY� l �QO� ����DQ�x� Q �v swO x�oO�O w CU� xOvR C�OwHwt QO ���v��
xm Ov�xDiQ�PB ��twta �!�QDw�Bt�m ���v��" �xH�Dv QO w QDw�Bt�m �� u�Uv�
��yQ�m �t �OQ�O RmQtD �QY� Q� w�YD syi Q� u�Uv� Ret ��yC�r�ai QDW��
l� �wQ ��xQWL �� �ypo xw�v� u��t QO xv�wQBl�X�NWD Ovv�t ��xO�U
����wR R� xm XNW l� R� �irDNt Q� w�YD uO�O 	� Q syx� �� CNQO
�Q x� Qo R� nU X�NWD �� xOW xDiQo uwo �vwo ��yu�tR QO w Cw�iDt
Ov��Qi R� �L�U �UQQ� l� �� �DL �rw s�v�O�t xO�Di��BV�B w �y�O�
xm OwW�t swrat �Ot�Hv��t ��xO�Di� �B V�B C�m �QO� u�vJx� xm �QY�
u�� x� u ����DUO �xwLv w Ret OQmrta syi QO �oQR� ��y�Q�wWO xJ
xDiQo ���� Q w �a��� swra R� xm ���yVwQ Qwy �� �OQ�O OwHw �yhOy
u�Uv� �DN�vWu�wQ��Ya ��yVvmsyQ�C�y�thWm QO �DiQW�B �xOW
�QY� Ov��Qi ��a�kCN�vW �xrLQt �D Rwvy �p�L u�� �� �CU� xOtCUOx�

�s� Q�O �O�� R �xrY�i

uWwQ �Q �QY� Ov��Qi ��y�oO�J�BCU� umtt Q�Dio �� ���v�� �xU��kt
�Oa� wO smCUO ���v�� �rwCU� �Oa�l� �xO�OBl� ��U�U� Q�Dio �OR�U
�a��� u�� R l� QO sy Qw�Ht hwQL �xar��t �� �CU� �Oa�xU �q�tDL� w
�� �k�Uwt O�OH ��yxa�k xm OQm �L�Q� �QDw�Bt�m ���yxt�vQ� u�wD�t
l� QO �ak�w ��yxrtH �Q�m pY�L �Ovm O�rwD O�OH ��yxrtH w �yxtrm
x��W �rw �CU�v �k�Uwt C�a�k u� QDy� �� xU��kt p��k �� �a��� u�� R
O�rkD ��Q� ���yVqD �CU� QDrmWt Q��U� xr��Ut ����v�� QO �CU�yv
�CU� xOw�v VN�C���Q xHw I�yx� �yv G��Dv �t� xOW s�Hv� uO�O Ov��Qi

x�oO�O w �DN�vWu�wQ��Ya x�oO�O �va� x�oO�O �� x�vHwO u�� OvJQy
sra R� �Dw�iDt ��yxN�W x� jraDt ��U�U� �rw Ov��w� Qt syx� ��D��U�Lt
R�ov�Q�Vr�J p��Ut ����v�� �xr��Ut �x�vH wO R�l� Qy QO j�kLD R� �OvDUy
wO u�� OwQ�t Q��Dv� ��v��V�B p��k �xOv� QO w CU� xOQwQ� QU �O�� R
�DL �OvW�� �UOvyt w sra QO �WwH w �vH QB ��yxRwL u�vJty xRwL
QO VywSB �OvQ�Ov �a�k ��ypLx�Q Rwvy R��tD w X�NWD �xO�U p��Ut
�QDw�Bt�m ���v��x� hw�at x�oWywSB C����� Q �xOmWywSB QO ���v�� �xv�tR

��DN�vWu�wQ��Ya p��Ut xv CU�

�Q� wYDl� �xOvyO p�mWD ��yxO�O ����� Q p�rLD �qm w �Q�t p�rLD
xDiQoV�B QO x�oWywSB QO �QDw�Bt�m ���v�� xwQo xm CU� �rm �OQm� wQ
����v�� EL�t u�t�oW�B R� �m� �Bela Julesz�TrwH q� �v�tR �CU�
��yQw�DWo Q� �vD�t ��t�tD Q� wYDl� R� u�Uv� s�kDUt l �QO� xm OR TOL
�QDw�Bt�m ���v�� u�YYNDt Q�v R� ZQi u�� �rw �CU�y xO�O swO w pw�
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nUl� R� �Q� w�YD �xOvyO u�Wv 	� �D 		 ��ypmW �OQm�t R��tDt sy
�CU� Q �vDt �xYNWt ��yx� wQ w x� Qo l� w

�OQm�t XNWt �Q �yx� Qo w �ynU ��tv Q�DN�U T�U� QO �yx� wQ u��
R��tD ��Q� u�Uv� l �QO� �Q� R OQ�O �O��v� Cw�iD �v�Uv� l �QO� �� xD�r� u��
xHwD u�vJty �Ovm�t �mD� x�i�L w �rmW Q�DN�U x� x� Qo w nU u��
�R�OQB Qwv Q��eD �� u�QwO QF� Q� x�wN u�Uv� �xQyJ Q� wYD G�Hwa� xm O�vm
xm �DQwYx� �ysWJ u�mt u��aDQ� �Q�F��D �lv�a �uOQm Q�m OQ�w �� �a�wt

�OQ�Ov �xOW xO�O u�Wv 	� w 	� ��ypmW QO

�r ��Ut R� �mJw m �x vwt v 	ki Ot q� � QO �y v KQW x m �r ��Ut
�rH �QDw�Bt�m ���v�� CtUx� �Q u�UOvyt w sra py� Q�v xm OvDUy
���yVwQ uDi��x� �QDw�Bt�m ���v�� QO �O��v� p��Ut R� �Q��U� �Ov�xOQm
��yxawtHt xm �wLvx� Ovy�m�t wQi �QY� ��yxO�O �yOv�tR�U ��Q�
R��tDt ���W� w OvW�� xDW�O sy �� �m�ORv ���DQ� syx� l�ORv ��yxO�O
Q�Qk sy R� QwO CU� x�U�Lt p��k �OtQ�m Qw�x� xm �m� QDt x� C�Uv
�NU�B Rwvy �xOW KQ�t �yHwD �r�H ��yxO�� xv�tR u�� QO OvJQy �OvQ�o

�CU� xOt��v CUOx� �a�k

��yVv�O x�oWywSB �C����� Q �xOmWywSB O�DU� ��v�yWyW O�OQyt �
��O��v�

C���RHx� xv w Ov�T�UL Q� wYD �i�m w �Q�DN�U C�YNWt R� ��a� x�
w �v�Uv� O�O �� X�NWD p��k �DL�Qx� �i�m C�aq�� �wv u�� �Q�DN�U
l� QO xO�OB u�ty �Ov�rwtQi �rw CU� �a��� u�� R l� QO u��� p��k

�CU� pmWt Q��U� �QDw�Bt�m u�� R
��W l� l�miD �� �R�U�OH ��QDw�Bt�m ���v�� QO syt �xr��Ut l�
xOt CUOx� ��yVwQ R� �CU� �segmentation� u h�Q�� 	�Lt R�
QO �Q p�Ft OvJ #OQm xO�iDU� �R�U�OH �xr��Ut QO u�wD�t x�oWywSB QO

�O�v���t 	� �D � ��ypmW

�rw Ov�xOW XNWt �DUQOx� Vr��Uw w R�� �mU� xm O�vm xHwD
l�miD xv�tR R� �CU� xv�tR R� R��tDt nvQ $�Lr R� xm OvJQy V�x��U
��tv Q�DN�U ��rY� �xOvvm u��aD pt�a xm CU� u�� Vr�rO �CU� xOWv
�v�w�Qi seQ�ra �Qw�u�ty ��ypUm�B Q�Okt �� �ynvQ xv w CU� Q� wYD
xOW l�miD �DUQOx� Q�� �OvQ�O �Dw�iDt Q��U� ��ynvQ xm ���yQ�wv
u��aD �s�OQmV��tR �yv QO �Q OwN ��yVwQ �t xm �Qo�O OQ�wt R� �CU�
�� woR�� ��r�H �rw xO�U �xr��Ut w u�Uv� �xQyJ R� �Q� wYD QO �ysWJ u�mt
�xYNWt ��yx� wQ �swO �xr��Ut QO �CU� x� Qo l� w nU l� u�� Cw�iD
p�rLD j� Q� R� w s�DN�U �wUvt �yx� Qo w �ynU Q� w�YDx� �Q �Y�N
R� �Q �yv xm s�OQw CUOx� �rta �OOa Q��atl� �yx� wQ u�� ��yu�Uwv
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