
Secrets of Optical Flow Estimation and Their Principles (2010)

Deqing Sun,  Stefan Roth, Michael J. Black

•Accuracy improvements on Middlebury benchmark

•Objective function, Optimization method, implementation 

practices (e.g. median filter)

•Formalized use of median filter

Structure- and Motion-adaptive Regularization for High 

(2009)  Accuracy Optic Flow

Wedel, Cremers, Pock, Bischof

* Adaptive regularization terms (rigid body, structure)

A Framework for the Robust Estimation of Optical Flow 

(1993). Michael J. Black and P. Anandan

•Addresses violations of brightness constancy 

assumption

•Statistical formulation with robust outliers

Pyramidal Implementation of the Lucas Kanade 

Feature Tracker Description of the algorithm 

Jean-Yves Bouguet

* Coarse-to-fine

True-Motion Estimation with 3-D Recursive Search 

Block Matching (1993)

G. De Haan et. al

Block-matching
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Determining optical flow (1981),

B. K. P. Horn and B. G. Schunck,

• L2-Smoothness regularization term

• Global optimization

An Iterative Registration Technique with an 

Application to Stereo Vision (1981), Lucas-

Kanade 

* Differential method

* Constant flow window constraint

* Coarse-to-fine

Local Global 

Basic concepts and assumptions:
• Brightness constancy assumption (data conservation)

• Spatial smoothness assumption

• Taylor series truncation (linearization)

• Newton-Raphson optimization

• Least squares

• Fundamental theorem of calculus (Newton)

Computation of component image velocity from 

local phase information (1990)

Fleet and Jepson

Phase-based

Block-matching

Registration of Translated and Rotated Images Using 

Finite Fourier Transforms (1987)

E. De Castro, C. Morandi

Block-matching (frequency domain)

DifferentialOther


