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+ Image Warping
. . - . image filtering: change range of image
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¢ Non-parametric image warping :
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¢ Image Morphing fiv ke ') 2494

Create a morphing sequence: for each time t

1. Create an intermediate warping field (by interpolation)
2. Warp both images towards it

3. Cross-dissolve the colors in the newly warped images
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¢ Beier&Neely (SIGGRAPH 1992)Elfli§q£ﬂ§2 s

* Single line-pair PQ to P'Q:
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For each X in the destination image:

1. Find the corresponding u,v

2. Find X’ in the source image for that u,v
3. Destination Image(X) = source Image (X’)
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For each pixel X in the destination -
DSUM = (0.0
weightsum =)
For each line P; 0,
calculate &,v based on P; {J;
calculate X7, based on u,» and P,'Q),’
calculate displacement D), = X" - X, for this line
dist = shortest distance from X to F; @; EEA]
weight = (length® / (a + dist e
DSUM += D, * weight
weightium += weight
X'=X + DSUM [ weighisum
destinationImage(X) = sourcelmage(X")

¢ ¥PTAnimated sequences%‘,T’El
- Specify keyframes and interpolate the lines for the inbetween frames
« Require a lot of tweaking

¢ ="mesh morphingp~ ik
@Eﬁ more expressive
Z—;&E—‘ﬁ speed and control

¢ Warp interpolation
How do we create an intermediate warp at time t?
- For optical flow:
Easy. Interpolate each flow vector
- For feature point methods:
linear interpolation of each feature pair
- For Beier-Neely:
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¢ Other Issues

- Beware of folding
Can happen in any of the methods B —_
You are probably trying to do something 3D-ish

- Extrapolation can sometimes produce interesting
effects - Caricatures



¢ Warp specification
+ How can we specify the warp
Specify corresponding points
- interpolate to a complete warping function

¢ Transition control
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