Advanced mean filed
annealing



Integer programming

e Objective functions are not differentiate

E(s)= -3 & ST
ey
+Z})§

>. C?H ~j



Nalve MFE
O [v(S;) < P B,

@ <. >~7Lﬂtr\}\(/3w/;)

‘

@ (71/\(1,\)_ 7"\);__\—] Tj
+2LT - Z Fvls \\3%



Problems of integer
programming

* Graph bisection

+ TSP

e Sudoku solver

* Extension to mixed integer programming



Mixed Iinteger programming

Clustering

Self-organization

Function approximation
Classification

Set-valued mapping approximation

One-classification



PUMA ROBOT

e 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



* Jwo sets of interactive dynamics



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

The simulation procedure for the interactive mean tield equa-
tions (28)—(31) 1s as follows.

Step 1) Initialize 3, A, k, and annealing factor .

Step 2) Randomly initialize {m;} and {v;;} as values near
ZErO0.

Step 3) Iteratively update {m;} using (28)—(29) to a sta-
tionary point.

Step 4) Iteratively update {v;;} using (30)—(31) to a sta-
tionary point.

Step 5) ifboth (1/N)3",;m7 and (2/(N(N+1)))>7; .05,
are larger than a threshold value, then halt, otherwise
set (3 as (3/~), and then, go to step 3.



Step 1) Initialize 3, A, k, and annealing factor .
Step 2) Randomly initialize {m;} and {v;;} as values near
Zero. ‘

Step 3) Iteratively update {m;} using (28)—(29) to a sta-
tionary point.

Step 4) Iteratively update {v;;} using (30)—(31) to a sta-
tionary point.






Sinkhorn solves
SUdoKU



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

Mixed Iinteger
programming


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







Flow chart

Synchronous
updating




Step 1) Initialize (3, A, k, and annealing factor ~.
Step 2) Randomly initialize {m;} and {v;;} as values near
Zero. ‘

Step 3) Iteratively update {m; (28)—(29) to a sta-

tionary point. Synchronous

updating

Step 4) Iteratively update {v;;} using (30)—(31) to a sta-

tionary point. C o
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

The calculation of the first order term is also simple, because the first
derivative of G at A = 0 can be written as an expectation of H[S] with
respect to a factorizing distribution with mean values (S;) = m;. We get

— Z Jijmimj . (54)
1<J

A comparison of the first two terms with (12), (10) and (11) shows that
we have already recovered the simple mean field approximation. One can
show that the second order term in the expansion is

:——ZJ2 1—m;)*(1 —my)* . (55)






Strategy

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

e Naive MFE 7

 TAP equation

* |nteractive MF equations






