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7. Change and Motion 

Estimation 



Outline 

·Morphing 

· Change detection 

·Motion estimation 

¹ Cross-correlation 

¹ Optical flow 

¹ Object tracking 

¹ Hybrid methods 



Cross-dissolve 

· Cross-dissolve 

¹ Pixel-by-pixel 

¹ Interpolate between two grids 

· Alpha varies from 0 to 1 in increments of 0.1 if you want 10 

intermediate images 

 

 

 

 

·Works for slowly changing images 

¹ But moving entities or changing shapes are problematic 

y(i,j ) = \ alpha * x1(i,j ) + (1 - \ alpha) * x2( i,j) 

http:// www.trfic.msu.edu/products/morphs/toba2.mov   

http://www.trfic.msu.edu/products/morphs/toba2.mov
http://www.trfic.msu.edu/products/morphs/toba2.mov


Example Morphing 

· Basic idea; 

 

 

 

· Example 15-min morph of 4 satellites each of which samples the storm 

only once every 4-5 hours: 



Morphing 

·Morphing = warping + cross-dissolving 

¹ Warping: try to align two images by shape and/or movement 

 

· How? 



Object Motion 

·One approach: 

¹ Estimate motion 

¹ Use the motion field to create intermediate warp 

¹ Then, cross-dissolve 

 

· Problem: 

¹ Does not handle rotation, scaling, etc. very well 



Beier-Neeley 

· Beier and Neeley, Feature-based image metamorphosis, Siggraph 

1992 

¹ http://www.cs.princeton.edu/courses/archive/fall00/cs426/papers/bei

er92.pdf 

· Find corresponding lines in the two images 

¹ For multiple lines, weight by dist 

· Handles rotation, scaling and motion 

¹ Version 2 uses line pairs for angles 

 

 

http://www.cs.princeton.edu/courses/archive/fall00/cs426/papers/beier92.pdf
http://www.cs.princeton.edu/courses/archive/fall00/cs426/papers/beier92.pdf
http://www.cs.princeton.edu/courses/archive/fall00/cs426/papers/beier92.pdf


How do you detect change in images? 

·Given a pair of images, how can you determine whatôs changed? 

 

 

 



Subtracting 

·What does this assume? 

 

 

 

 

 

 

 

 

 

 



Common Modifications 

· Ratio instead of difference 

¹ Especially useful when values span a large range 

· Prefiltering 

¹ To limit impact of noise 

· Transformation 

¹ Compute principal component of the pixel data (such as if you have 

multiple channels) 

¹ Then, detect changes on PC 

· Background field 

¹ Find difference between field and average of field over time (for e.g.) 

¹ Or difference between field and no-cloud image 



Rate of Change 

 

 

 

 

 

 

·What will happen to moving objects? 

¹ How can you deal with parts of image moving relative to other parts? 

 



Spatial gradients é 

·What would the gradient along the x and y directions look like? 

 

 

·What does it mean if the x gradient and t gradient are aligned? 



Partial derivatives 

 

 

 

 

 

· dI/dx is the spatial derivative (e.g: LoG or Sobel) 

· dI/dt is the temporal derivative at a point (time differencing) 

·Want to find out dx/dt and dy/dt 



Image 1 

 



Image 2 

 



Image2 ï Image1: Gradient of intensity in time 

 



Gradient of intensity in time 

 



Gradient of intensity in n/s 

 


