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pt(X11X21'--1Xn1O-)

Data association vs. identity management

Graphical models donOt help because the
constraint , pt(' ) =1 doesnOt factor.



Approach 1

P&i: P[a! i]

P‘abr oy=Pla! i,b! j]
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But what about the various linear constraints?
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Approach 2

1. Startwithf:S,! R .

2. Find a way to project to soméw  with
minimum error.

What are the smooth functions on permutations?
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The low frequency modes of the Cayley graph are
just the blocks on the diagonal that we had earlier!



More formally....

A representationof S, Is a system of matricelq" )
such that

M2"1)=1("2)a ("1)
The Fourier transformof f : S, — R IS

HE FC) ()

I S

where ! =(1,1,,..., | .) are integer partitions
of n.



1
rows/columns indexed bgtandard tableaux




d= n(n! 3)/2

d=(n—-1)(n—2)/2
d=n(n! 1)(n! 5)/6

d=n(n! 2)(n! 4)/3

d=(n! 1)(n! 2)(n! 3)/6 | |
[Diaconis]



Back to the tracking problem...



Parsimonious representations

{FC ) P 11)) } I O(n?)
(R ) P 1) PO 2.2)s FC 201 ) I O(n%)

(RO FCmnn)s FCmr22) P> 2,11,

| ' I O(n®)
f (ot 3.3)), F(on 3.2.1)): F(pmr 3.1.1.1)) }

But how do we do this efbciently®Vith FFTs.



1. Noise/Pltering/prediction WW

Assumingp (1" |")= g(') ,

far ()= g™ " (")
LTSy

so by convolution theorem

fa(ha) = 801y & (1)



2.0bservations/conditioningg ’g ’g ’g >

An O

observation means that

! B if 1(a)=1,
p(oa! i“ ) = (1! ") (n! 1) if !(a) i

by BayesO rule

P(Oar i |!) T(h)
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[Clausen]
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f(l)= e (#) T (#)

TS,

_ L (t,nt ) f (i nt )
=1 1'€S,+ 1
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cost: O(dz.,.n)






SnOB, FFT for the symmetric group
& || + | Bntp://wwwl.cs.columbia.edu/~risi/SnOB/

,0b

A C++ library for fast Fourier transforms on the symmetric group.

author: Risi Kondor, Columbia University (1sI@cs.columbia.edu)

Development version as of August 23, 2006 (unstable!):

Documentation: [ps][pdf
C++ source code: [directory]
BiBTeX entry: [bib]

Entire package: [tar.gz

ALL SOFTWARE ON THIS PAGE IS DISTRIBUTED UNDER THE TERMS OF THE GNU
GENERAL PUBLIC LICENSE [site]
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Results
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n! =720 n!l =6.641C° n! =1.3410%
using just the components nN=15 t! 59ms
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onathan Huang, Carlos Guestrin and Leonidas
Guibas:Efbcient inference for distributions on
permutations(NIPS 2007)

Efficient Inference for Distributions on Permutations
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Conclusions



¥ Used a band limited representation for
distributions over permutations

¥ Efbcient inference possible thanks to fast
Fourier transform

¥ Difbculty enforcing positivity contraints

¥ A more general framework for inference on
groups



