
Advanced mean filed 
annealing



Integer programming
• Objective functions are not differentiate  



Naive MFE



Problems of integer 
programming

• Graph bisection 

• TSP 

• Sudoku solver 

• Extension to mixed integer programming



Mixed integer programming
• Clustering 

• Self-organization 

• Function approximation 

• Classification 

• Set-valued mapping approximation 

• One-classification



PUMA ROBOT

• Puma toolbox

http://www.petercorke.com/Robotics_Toolbox.html


Advanced Mean field 
annealing

• Asynchronous updating 

• Naive mean field equations 

• TAP equations 

• Two sets of interactive MFES



• Two sets of interactive dynamics

http://ieeexplore.ieee.org/ielx5/3477/28856/01298898.pdf?tp=&arnumber=1298898&isnumber=28856
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J_ij



Sinkhorn solves 
sudoku

http://www.mathworks.com/help/optim/ug/solve-sudoku-puzzles-via-integer-programming.html


Mixed integer 
programming

http://www.mathworks.com/help/optim/ug/mixed-integer-linear-programming-algorithms.html


J_ij^2

J_ij^2





Synchronous 
updating
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Synchronous 
updating

Synchronous 
updating



TAP

• From mean field equations and TAP

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.38.4845&rep=rep1&type=pdf


G_0 and 
G_1 

Free energy 
of MFES





Strategy

• Apply the Newton method for synchronous 
updating of mean field annealing 

•  Naive MFE ? 

• TAP equation 

• Interactive MF equations



A revision of 
G2


