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Motivation

ÂImage alignment is important topics in 

computer vision and has many applications

ÂEx1) Stitching 

ÂEx2) Stereo matching



What if images look different from 

each other?

Dense SIFT

matching



Dense SIFT ?

Original SIFT algorithm returns 

only descriptor of Key points

While in the dense SIFT algorithm, we are interested in every 

pixel points



Review of Optical flow

ÂOptical flow can be obtained by two constraints.

Â Brightness consistency constraint

Â Smoothness constraint

ÂMinimization (Horn and Shunck model)
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SIFT flow as Optical flow
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Fast matching with Histogram 

intersection

1. Collect 5000 SIFT 

descriptor from all 

videos

2. Build dictionary of 500 

visual words by K 

means

3. The visual words are 

binned to perform the 

histogram matching 



Sequence of the frame work

Query

image

Images from 

world video

20 nearest 

neighbors Query
match

Align two images



Results

Query Best Match       Flow field       After warping Color coding 

of flow



Other applications of SIFT flow

1. Motion field prediction

Â Goal is, given a single static image, to predict 

a plausible motion

2. Motion synthesis

Â Goal is to transfer moving objects from 

similar video scenes



Motion field prediction from a single 

image

1. Apply the motion 
prediction algorithm to 
obtain n inferred 
images

2. Collect an evaluation 
set as a ground truth

3. Collect 11 random 
motion field and use 
them as distractor

4. Compute the similarity 
between the predicted 
motion and the ground 
truth. Keep the highest 
score



Motion field prediction



Motion synthesis

1. Query D using the SIFT-based scene matching 

algorithm to retrieve the set of closest video frame 

matches F={fi|fi is the ith frame from a video in D} 

given the query image q

2. For each frame fi, synthesize a video sequence 

based on the still image q

1. Densely sample the motion from frame i+k to i+k+1

2. Construct the frame qk by transferring non-moving 

pixels from q and moving pixels from i+k

3. Blend the foreground into the background using 

[Patrick Andrew 03]



Motion synthesis

http://people.csail.mit.edu/celiu/ECCV2008/


