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Matching 
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Matching, correspondence, alignment, registration, … 

String matching: theoretic CS, brute force, KMP. 

Color matching: color space, perception theory 

Point (cloud) matching: image registration, ICP, kd-tree  

Feature (point) matching: NNDR, kd-tree BBF, Scott and Longuet-

Higgins 

Shape matching: distance transform, chamfer matching, active contour, 
level set, shape context 

Surface matching: 3D shape matching, rendering 

Stereo matching: block matching, DP, MRF 

Temporal matching: HMM, DWT 
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Geometry (1/2) 
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Assumption: parallel optic axis 

Figure from [2][3] 
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Geometry (2/2) 
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Loosen assumption using rectification  

Figure from [2][4] 



Xiang Xiang (JHU-CS) 

Markov Random Fields 

6 Figure from [5] 

Joint probability of the MRF: 

Disparity optimization: M.L.E by (Loopy) Belief Propagation 

Stereo algorithms generally perform: 
1. matching cost computation; 
2. cost (support) aggregation; 
3. disparity computation and optimization; 
4. disparity refinement. 
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Max Likelihood in Belief Propagation (BP) 
==  Min Energy in Graph cuts 

7 See also [1] 

Taking negative log-likelihood: 
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Paper Review: Approach 
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Min Energy => Max Likelihood => Max a Posterior 
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Bayesian Model 
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D:  Disparity field 
L:   Line process field 
O:  Occlusion field 

Likelihood (independence assumption) 

Likelihood (i.i.d. assumption) 

Prior (independence assumption) 

Markov property 

Combine all 
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MAP ≈ MLE 
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M.A.P. 

Relaxation 

Robust estimator 
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Approximate MAP by BP 
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Simplify notation 

Loopy BP by Max-Product 

Power of Bayesian model: 
incorporating multi-priors 

Multi-view extension: 
Modifying matching cost F 
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Results 

12 

(a) 0 
(b) 1 
(c) 8 
(d) 16 
(e) 32 
(f) 64 

(a) Ground truth. (b) Image segmentation result.  

(c) Textureless regions. (d) Max-product result without 

segmentation. (e) Discontinuity (white) and occlusion (black) 
regions. (f) Max-product result with segmentation. 
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Thank you! Comments! 


