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+ � � �� � �� �3�. �� � � � ��� � � � �� 	 
 �
 �� ���  � �� ��$ � �� � 	 � 59 
�

 

 

 

- ' � � � � � ��  � H�  � 
 � � � � � � � � � � �
 	 
 � 
 � 
 � � �� � � � � �� �  � � 	 � � � � 	 � �

	 � � � � �� �� �  � �� �� �� � � 	 �� ��
 H�

� �

( 
 M�F�( 
 ,�M�* 
 D� 
 �K�I ( 
 ,E�

+
 M�F�D"�K�* 
 I E+
 ,�

* 
 �F�+
 ,�I 3DI +
 ,I 3�M� 
 E,5�

�

* 
 � � � � 
 � � � � � � � � � �  � � � �� * � �� �  �� 
 � � � � � 	 � � � � �  �� 
 �  � ; � � � � ��

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

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

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

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

�

&�$
+
�  
 � �  � � � 
 � � 
0 � � � � 
. � � � � � 
 ;. 0 � <


�

7 � �� �� � �� � 
 � �� � �	 � � �� �� 
 � � � � 
 ���� � 
 	 � �  �� ��� 	 � 	 � � � 	 � � ��	 
 �  ���

( � 
 � � � � � �� 	 ���� � � � � 
 � �
 � �� 	 � �� 	 �� � � 
 � � 
 � �  �� � 	 � � � � � � � � 
 � � �� �  � � 	 � 	 �

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

� �  �� � �� 	 ��� 
 ��� � ��  ��� 
 ��
 � � �  �� � ����� �� � � � � � ��IE < � K�

&�� � � � � � 
 � �  � � � �� � � 
  
 � � 	 � � �� � 
 � � � � �	 � � �� � � 	 � 	 � ��	 
 �  
 ��

� � � � �� � �� � �� � �� � 
 �� � � 
 ���H�

�

- $ � � � ��� �� � ��� �� � � � � � �  ��� � � � � H�� 
 � �  �� 
 � �	 � � � 
 � � � � � � �� � � � � � � �

 
 � �
 � � 
 �� � �� � 
 � � � � �� 
 � � �� 
 � 	 
 �� � 
 � � � �� � � � � � � ���
  
 	 � � � � �� � $ #�

�	 �< $ #��� �� � � � � �� �� � � 
  	 � � � �� � �� 	 �
  � � � �� 	 
 �	 � 	 ���	 
 �  
 H�

�

( 
 �F��D( 
 ,5E�M�- 
 ,5�

�

� � � 
 ��DWE�� � � 	 � � �� 	 � �� 	 
 � 	 � 	 � ��	 
 �  
 � � � 
 � � 
 � � 
 � �	 �  
 �� � �� 	 
 � �� �

� � � � � � � �� � 
 � � � � �  
 � 
 � 
 	 � 
 � � � 	 � �� � � � � � � � � � � � � �
 �� &�� � � � � � 
 �

� � 
 � ���  � � �  
 � - � � �� � � � � 
 � 	 
 �� � � � � � � 
 �� � $ #� �	 � �� 
 	 � 
 	 � 
 ��



+ � � �� � �� �3�. �� � � � ��� � � � �� 	 
 �
 �� ���  � �� ��$ � �� � 	 � 60 
�

 

 

 

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

' � � � � �� 	 � ��

�

- $ � � � ��� � � � ��� � � �� � � � �  �  � �� � � � � H� � 
 � �  �� 
 � �	 � � � 
 � � � � � � �
 �

� �� �  
 �� � 	 � ��
 � � � 
 �� ��� �� � � � � H�

�

� 
 �F�� D( 
 E�M�� 
 �

�

� � � 
 � � DWE� � � � 	 � � �� 	 � �� 	 
 � 	 � 	 � ��	 
 �  
 � � � 
 � � 
 � � 
 � �	 �  
 �� � �� 	 
 �

�� � � � � � � � � � � � � �
 � � � 	 � �� � � �� �  � �� @	 � �� � � � 
 	 � 
 � � �� � � � 
 ��� �

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

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

' � � � � �� 	 � ��

�

&�$�* 
+
  � � � � � � � 


�

� �� �� �  �� � � �<$ #�� ��� � � � � 	 
 �� ���  
 �� � � � ��B� �� � C��  �	 � �� � ��H�

�

- " �� �� ��� � � � ��  � H� � � � 
 � 	 
 �� � � � � � � $ #� �	 �  � 
 � � � � � �� � � �	 �� �� �
 �

� 
 	 � � 	 � ���  	 �� ���� � � ��  ���	 �� �� ���� ��+
 M��
 �( 
 M�� 
  ����� � � � � �
 FB��

�

- +� � � �� ��  � H� �	 �  � 
 � � � � � � � � � < $ #� �  � � � � � � � � � � � � 
 � �	 � 
  � 
 � � � �

� 
 ��� �� � 
 � � �� � �  � � 
  � � � �
 �
  � � � �� 	 ��� ���  
 � �� �� 	 
 H�

 

( 
 ,�F��D( 
 ,5ME�

+
 ,�F�%
 +
 ,5M%
 3�M�V 
 ,5�

�

� � � 
 � %
 � � � �� � � � �  �� 
 � P� � � � �� 	 � � � � 	 � 
 	 
 	 � 
 � �
 � � 
  �� � � 
 �

� �  � �� ��� �� � 
 � � � �� ��� �� � � � � �( �� 
 ��� �� � 	 � �� 	 
 �� ��� �� � 
 � � ��DWE�H�

�
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voi d YUVt oRGB( i nt  wi dt h,  i nt  hei ght ,  unsi gned char  * yuvbuf ,  
unsi gned char  * r gbbuf )  
{  
 
 i nt  l i ne,  col ,  l i newi dt h;  
 i nt  y,  u,  v,  yy,  vr ,  ug,  vg,  ub;  
 i nt  r ,  g,  b;  
  

const  unsi gned char  * py,  * pu,  * pv;  
 
 l i newi dt h = wi dt h >> 1;  
 py = yuvbuf ;  
 pu = py + ( wi dt h *  hei ght ) ;  
 pv = pu + ( wi dt h *  hei ght )  /  4;  
 
 y  = * py++;  
 yy = y << 8;  
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 u = * pu -  128;  
 ug =   88 *  u;  
 ub =  454 *  u;  
 v  = * pv -  128;  
 vg =  183 *  v;  
 vr  =  359 *  v;  
 
 
 
 f or  ( l i ne = 0;  l i ne < hei ght ;  l i ne++)   
 {  
  f or  ( col  = 0;  col  < wi dt h;  col ++)   
  {  
   r  = ( yy +      vr )  >> 8;  
   g = ( yy -  ug -  vg)  >> 8;  
   b = ( yy + ub     )  >> 8;  
 
   i f  ( r  < 0)    r  = 0;  
   i f  ( r  > 255)  r  = 255;  
   i f  ( g < 0)    g = 0;  
   i f  ( g > 255)  g = 255;  
   i f  ( b < 0)    b = 0;  
   i f  ( b > 255)  b = 255;  
 
   * r gbbuf ++ = b;  
   * r gbbuf ++ = g;  
   * r gbbuf ++ = r ;  
    
   y  = * py++;  
   yy = y << 8;  
   i f  ( col  & 1)   
   {  
    pu++;  
    pv++;  
 
    u = * pu -  128;  
    ug =   88 *  u;  
    ub =  454 *  u;  
    v  = * pv -  128;  
    vg =  183 *  v;  
    vr  =  359 *  v;  
   }  
  }   
  i f  ( ( l i ne & 1)  == 0)   
  {  
   pu - = l i newi dt h;  
   pv - = l i newi dt h;  
  }  
 }  
}  
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i nt  c l ust er : : har r i s( )  

{   

  / / [ …]  

  / / cost r uzi one mat r i ce di  l avor o * my 

  f or  ( r y = 0;  r y < myhei ght ;  r y++)  

  {  

   f or  ( r x = 0;  r x < mywi dt h;  r x++)  

 {  

  my[ r x] [ r y]  = ( i nt ) y[ r x + r y *  mywi dt h] ;  

 }  

  }   

   

  / / Sobel  Fi l t er i ng 

  f or  ( r y = 1;  r y < ( myhei ght - 1) ;  r y++)   

  {  

 f or  ( r x = 1;  r x < ( mywi dt h- 1) ;  r x++)  

 {  

  zer ozer o = my[ r x- 1] [ r y- 1] ;  

  zer ouno = my[ r x- 1] [ r y] ;  

  zer odue = my[ r x- 1] [ r y+1] ;   

  unozer o = my[ r x] [ r y- 1] ;  

  unouno = my[ r x] [ r y] ;  

  unodue = my[ r x] [ r y+1] ;   

  duezer o = my[ r x+1] [ r y- 1] ;  

  dueuno = my[ r x+1] [ r y] ;  

  duedue = my[ r x+1] [ r y+1] ;   

   

  my[ r x] [ r y]  = ( zer ozer o + 2 *  unozer o + duezer o -  

zer odue -  2 *  unodue -  duedue) / 4;    

 }  

  }  
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f or  ( r y = 1;  r y < ( myhei ght - 1) ;  r y++)   

  {  

 f or  ( r x = 1;  r x < ( mywi dt h- 1) ;  r x++)  

 {  

  zer ozer o = my[ r x- 1] [ r y- 1] ;  

  zer ouno = my[ r x- 1] [ r y] ;  

  zer odue = my[ r x- 1] [ r y+1] ;   

  unozer o = my[ r x] [ r y- 1] ;  

  unouno = my[ r x] [ r y] ;  

  unodue = my[ r x] [ r y+1] ;   

  duezer o = my[ r x+1] [ r y- 1] ;  

  dueuno = my[ r x+1] [ r y] ;  

  duedue = my[ r x+1] [ r y+1] ;   

   

  my[ r x] [ r y]  = ( zer ozer o + 2 *  zer ouno + zer odue -  

duezer o -  2 *  dueuno -  duedue) / 4;  

 }  

  }  

   

  / / Rober t s- Cr oss Oper at or ,  per  ot t ener e i  gr adi ent i  vel ocement e,  

v i ene cal col at o subi t o anche i l  quadr at o 

  f or  ( r y = 1;  r y < ( myhei ght - 1) ;  r y++)  

  {  

   f or  ( r x = 1;  r x < ( mywi dt h- 1) ;  r x++)  

 {  

  Gr ad_x = my[ r x] [ r y]  -  my[ r x+1] [ r y+1] ;  

  Gr ad_y = my[ r x] [ r y+1]  -  my[ r x+1] [ r y] ;  

  Gr adi ent _x[ r x] [ r y]  = Gr ad_x *  Gr ad_x;  

  Gr adi ent _y[ r x] [ r y]  = Gr ad_y *  Gr ad_y;  

  Gr adi ent _xy[ r x] [ r y]  = Gr ad_x *  Gr ad_y;  

 }  

  }  

   

  / / r eset  r i cer ca 

  l ast  = Ht hr ;  
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  / / [ …]  

    / / har r i s  cor ner  det ect i on su nei ghbour hood 3x3 

  f or  ( r y = 30;  r y < ( myhei ght - 30) ;  r y++)   

  {  

 f or  ( r x = 30;  r x < ( mywi dt h- 30) ;  r x++)  

 {  

  sommax = Gr adi ent _x[ r x- 1] [ r y- 1]  + Gr adi ent _x[ r x] [ r y- 1]  

+ Gr adi ent _x[ r x+1] [ r y- 1]  + Gr adi ent _x[ r x- 1] [ r y]  + 

Gr adi ent _x[ r x] [ r y]  + Gr adi ent _x[ r x+1] [ r y]  + Gr adi ent _x[ r x-

1] [ r y+1]  + Gr adi ent _x[ r x] [ r y+1]  + Gr adi ent _x[ r x+1] [ r y+1] ;  

 

  sommaxy = Gr adi ent _xy[ r x- 1] [ r y- 1]  + Gr adi ent _xy[ r x] [ r y-

1]  + Gr adi ent _xy[ r x+1] [ r y- 1]  + Gr adi ent _xy[ r x- 1] [ r y]  + 

Gr adi ent _xy[ r x] [ r y]  + Gr adi ent _xy[ r x+1] [ r y]  + Gr adi ent _xy[ r x-

1] [ r y+1]  + Gr adi ent _xy[ r x] [ r y+1]  + Gr adi ent _xy[ r x+1] [ r y+1] ;  

 

  sommay = Gr adi ent _y[ r x- 1] [ r y- 1]  + Gr adi ent _y[ r x] [ r y- 1]  

+ Gr adi ent _y[ r x+1] [ r y- 1]  + Gr adi ent _y[ r x- 1] [ r y]  + 

Gr adi ent _y[ r x] [ r y]  + Gr adi ent _y[ r x+1] [ r y]  + Gr adi ent _y[ r x-

1] [ r y+1]  + Gr adi ent _y[ r x] [ r y+1] + Gr adi ent _y[ r x+1] [ r y+1] ;  

   

/ / cal col o H per  i l  punt o ( r x, r y)  

  l ambda1 = 0. 5 *  ( sommax + sommay -  sqr t ( ( sommax -  

sommay)  *  ( sommax -  sommay)  + 4 *  ( sommaxy *  sommaxy) ) ) ;  

 

  l ambda2 = 0. 5 *  ( sommax + sommay + sqr t ( ( sommax -  

sommay)  *  ( sommax -  sommay)  + 4 *  ( sommaxy *  sommaxy) ) ) ;  

 

  H[ r x] [ r y]  = ( l ambda1 *  l ambda2)  -  al pha *  ( l ambda1 + 

l ambda2)  *  ( l ambda1 + l ambda2) ;  

   

  / /  memor i zza i l  punt o a val or e maggi or e 

  i f  ( H[ r x] [ r y]  > l ast )  

  {  

   l ast  = H[ r x] [ r y] ;  

   t emp_r x = r x;  

   t emp_r y = r y;  
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  }  

 }  

  }  

   

  / / pr endo sol o i l  val or e pi ù al t o 

  i f  ( l ast  > Ht hr )  

  {  

 har r i scr oss[ t emp_r x + t emp_r y *  mywi dt h]  = ner o;  

  }  

  el se 

  {  

   cout  << " har r i s( ) :  No cor ner "  << endl ;  

  }   

 

  r et ur n 1;  

} �
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