
CS332   Visual   Information   Processing   in   Computer   and   Biological   Vision   Systems   
  

Assessment   #1   Solutions:   Edge   Detection   in   Computer   Vision   Systems   
  

ThLV   LV   aQ   ³RSeQ-bRRN´   aVVeVVPeQW   fRU   ZhLch   \RX   caQ   UefeU   WR   Whe   UeadLQg,    Edge   DeWecWion   in   
CompXWeU   ViVion   S\VWemV ,   aQd   Whe   WZR    YLdeRV ,    Edge   DeWecWion   OYeUYieZ    aQd    Edge   DeWecWion   in   
CompXWeU   ViVion   S\VWemV .   YRX   VhRXOd   cRPSOeWe   WhLV   aVVeVVPeQW   RQ   \RXU   RZQ,   ZLWhRXW   
cRQVXOWLQg   RWheU   VWXdeQWV.   TheUe   LV   QR   WLPe   OLPLW   RWheU   WhaQ   Whe   dXe   daWe   aQd   WLPe   OLVWed   abRYe.     
  

TR   cRPSOeWe   WhLV   aVVeVVPeQW,   cUeaWe   a   cRS\   Rf   WhLV   GRRgOe   dRc,   ZULWe   \RXU   aQVZeUV   dLUecWO\   RQ   
\RXU   cRS\,   aQd   VhaUe   \RXU   dRcXPeQW   ZLWh   Pe.   POeaVe   gLYe   Pe   EdLW   SULYLOegeV   VR   WhaW   I   caQ   
SURYLde   feedbacN   dLUecWO\   LQ   Whe   VhaUed   dRcXPeQW.   ThaQNV!   
  

PUoblem:    SXSSRVe   \RX   aUe   gLYeQ   Whe   fROORZLQg   (WLQ\)   LPage   aQd   3[3   cRQYROXWLRQ   RSeUaWRU:   
  

    

                      LPage   
  
  

  

  conYolXWion   oSeUaWoU   
  

(a)   OQ   Whe   gULd   VhRZQ   aW   Whe   WRS   Rf   Whe   Qe[W   Sage,   LQdLcaWe   Whe   YaOXeV   WhaW   UeVXOW   fURP   Whe   
cRQYROXWLRQ   Rf   Whe   abRYe   LPage   aQd   RSeUaWRU,   fRU   Whe   fRXU   ePSW\   ORcaWLRQV   VhRZQ   ZLWh   Whe   ZhLWe   
bacNgURXQd.   The   cRQYROXWLRQ   YaOXeV   fRU   WZR   ORcaWLRQV   LQ   Whe   ZhLWe   aUea   aUe   gLYeQ.     
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(YRX   VhRXOd   be   abOe   WR   cOLcN   RQ   each   ceOO   aQd   eQWeU   \RXU   aQVZeUV.)   
  

(b)   WhaW   geQeUaO   W\Se   Rf   RSeUaWLRQ   LV   SeUfRUPed   b\   Whe   cRQYROXWLRQ   RSeUaWRU   XVed   LQ   PaUW   (a)?   FRU   
e[aPSOe,   dReV   WhLV   RSeUaWRU   SeUfRUP   VRPe   VPRRWhLQg   Rf   Whe   LPage?   DReV   LW   cRPSXWe   a   
deULYaWLYe?   Lf   LW   cRPSXWeV   a   deULYaWLYe,   LV   LW   a   fLUVW   RU   VecRQd   deULYaWLYe?   IV   LW   a   dLUecWLRQaO   RU   
QRQ-dLUecWLRQaO   deULYaWLYe   (OLNe   Whe   LaSOacLaQ)?   
  

The   cRQYROXWLRQ   RSeUaWRU   cRPSXWeV   a   VecRQd   deULYaWLYe   LQ   Whe   YeUWLcaO   dLUecWLRQ,   LQcRUSRUaWLQg   a   
VPaOO   aPRXQW   Rf   VPRRWhLQg   ZLWhLQ   a   3[3   QeLghbRUhRRd   Rf   each   LPage   ORcaWLRQ.     
  

(c)   IV   LW   SRVVLbOe   WR   ORcaWe   Whe   LQWeQVLW\   chaQgeV   (edgeV)   LQ   Whe   RULgLQaO   LPage,   fURP   Whe   
cRQYROXWLRQ   RXWSXW   deULYed   LQ   PaUW   (a)?   If   VR,   hRZ?   
  

YeV,   Whe   LQWeQVLW\   chaQgeV   (edgeV)   aUe   LQdLcaWed   b\   Whe   ORcaWLRQV   Rf   ]eUR-cURVVLQgV,   aV   LOOXVWUaWed   
b\   Whe   Ued   OLQe   RQ   Whe   UeVXOW   (abRYe).     
  

(d)   CaQ   \RX   deWecW   Whe   LQWeQVLW\   chaQgeV   (edgeV)   aW   aOO   RULeQWaWLRQV   LQ   Whe   LPage   XVLQg   WhLV   
cRQYROXWLRQ   RSeUaWRU?   Wh\   RU   Zh\   QRW?   
  

NR,   YeUWLcaO   edgeV   caQQRW   be   deWecWed   becaXVe   WhLV   RSeUaWRU   dReV   QRW   PeaVXUe   LQWeQVLW\   
chaQgeV   LQ   Whe   hRUL]RQWaO   dLUecWLRQ.   
  

(e)   (RSWLRQaO)   DR   \RX   haYe   TXeVWLRQV   abRXW   Whe   UeadLQg   RU   YLdeRV   WhaW   \RX   ZRXOd   OLNe   Pe   WR   
addUeVV   LQ   cOaVV,   RU   aQVZeU   heUe?   
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