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Shape from X

Ô Recovery of 3D shape from one or two images .



Shape from X

Ô Shape fromé

Ô Stereo

Ô Motion

Ô Shading

Ô Photometric stereo

Ô Texture

Ô Contours

Ô é



Shape from Stereo



Stereo

B=Baseline

f=focal length

C1 and C2=Camera centers

X1, X2=Image location in left and right cameras



Stereo pairs and Depth maps



Rectification



Correspondence using Search

Criterion function:



Correlation Based Stereo Methods

Ô Disparity map can be constructed based on a correlation measure

Ô Sum of Square Differences (SSD):

Ô Absolute Difference (SSD):

Ô Cross Correlation (CC) :

Ô Normalized Correlation (NC) :

Ô Mutual Correlation (MC) :



Correlation

Ô Similarity/Dissimilarity Measures

Ô Sum of Squares Difference (SSD)

Ô Normalized Correlation (NC)

Ô Mutual Correlation (MC)

Ô Mutual Information (MI) -

Ô Use

Ô Gray levels

Ô Laplacian of Gaussian

Ô Gradient magnitude



Block Matching

Ô Can be used for

Ô Computing MPEG motion vectors

Ô Optical flow

Ô Stereo (displacement limited to only x-axis)

Ô Image matching



Block Matching

Ô For each 8x8 block, centered around pixel ὼȟώ in right image, ὄὯ

Ô Obtain 16x16 block in left, centered around ὼȟώ,ὄὯ ρ

Ô Computer Sum of Squares Differences (SSD) between an 8x8 block, ὄὯ, and all possible 8x8

blocks in ὄὯ ρ

Ô The 8x8 block in ὄὯ ρcentered around ὼȭȟώȭ, which gives the least SSDis the match

Ô The displacement vector (disparity, optical flow) is given by ό ὼ ὼȭ,ὺ ώ ώȭ



Sum of Squares Differences (SSD)



Maximum Absolute Difference (MAD)



Maximum Matching Pixel Count (MMPC



Cross Correlation


