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Edge	  Filter	  vs	  Sharpen	  Filter
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Sharpen	  Filter	  

Convolution(Image,	   Sharpen	  Filter)	  =	  Convolution(Image,	   Edge	  Filter)	  +	  Image



Histogram	  Matching	  /	  Equalization
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Histogram	  Matching	  /	  Equalization
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Histogram	  Matching	  /	  Equalization
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Matching
𝑥" = 𝑎𝑟𝑔min

*
|𝑐𝑑𝑓 𝑥 	  − 𝑐𝑑𝑓123 𝑖 |

Convert	  back	  to	  [0,	  1]:	  𝑥" = 5"
678
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Morph

• Basic	  concepts
• transform	  the	  background	   image	  to	  the	  foreground	   image
• alpha	  =	  0:	  show	  background
• alpha	  =	  1:	  show	  foreground
• alpha	  is	  the	  blending	   factor	  /	  timestamp

• General	  approach
• specify	  correspondences	   (morphLines.html)
• create	  an	  intermediate	  image	  with	  interpolated	  correspondences	   (alpha)
• warp	  the	  background	   image	  to	  the	  intermediate	  image
• warp	  the	  foreground	   image	  to	  the	  intermediate	  image
• blend	  using	  alpha



Blending
alpha	  =	  0.5	  (also	  the	  blending	   factor)
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Blending

alpha	  =	  0.5	  (also	  the	  blending	   factor)

Background	   Image Foreground	   Image



Interpolate	  Morph	  Lines

Background	   Image Foreground	   Image

current_line[i]	  =	  (1	  – alpha)	  *	  background_lines[i]	  +	  alpha	  *	  foreground_lines[i]



Morph



Warp	  Image

Warped	  background	   or	  
foreground	   (currently	  black)

Pixel	  source	  (background	   or	  foreground)

Q	  -‐ P =	  (x,	  y)
Perpendicular(Q	   – P)	  =	  (y,	  -‐x)

unknown



Warp	  Image

• 𝑢 = 	   :7; <(>7;)
| >7; |@

• 𝑣 = 	   (:7;)<;21B2CD*EFGH1(>7;)
|>7; |

• 𝑋" = 𝑃" + 𝑢 < 𝑄" − 𝑃" +	  M<;21B2CD*EFGH1(>
N7;N)

| >N7;N |

• 𝑑𝑖𝑠𝑡 = 𝑠ℎ𝑜𝑟𝑡𝑒𝑠𝑡	  𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒	  𝑓𝑟𝑜𝑚	  𝑋	  𝑡𝑜	  𝑃𝑄
• 0 <= u <= 1:	  dist =	  |v|
• u <	  0:	  dist =	  ||X	  – P||
• u >	  1:	  dist =	  ||X	  – Q||

• 𝑤𝑒𝑖𝑔ℎ𝑡 = (G2CWXY
Z

H[D*\X
)]

• we	  use	  p	  =	  0.5,	  a	  =	  0.01,	  b	  =	  2

unit	  vector



Warp	  Image



Q&A


