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Multi-Exemplar Affinity Propagation, TPAMI 2013.
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Multi-View Clustering Based on Belief Propagation, TKDE 2016.
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® Games 16-year-old boy survives Maui flight in wheel well
The teen stows away on a Hawaiian Airlines flight from California, and endures frigid temperatures at
b Homes 38,000 feet. FBI questions him » 1—50f45
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ﬁﬁ Tech : A
Y Star couple’s Wise ways to Miss America Gaffes tie MLB
2 Answers jet turning point invest $5,000 makes plea record

o Screen
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S obs ila Tequila Is Pregnant, Kim Kardashian Wears Pink Jumpsuit:

. op Weekend Stories

ﬁ Shopping atch up with the weekend's top stories, including Tila Tequila’s pregnancy and Kim
Kardashian wearing a pink jumpsuit. in the roundup

?( Travel s Weekly o O ( )
pple Maps Discovers ‘Loch Ness Monster,’ World Discovers
pple Maps (Photo)

ould Apple Maps finally have discovered the existence of the Loch Ness monster?
nd. as a result. could the world finally recognize the existence of Apple Maps? A
he Wrap
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S(C) = 81 + 82 -+ three constraints
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Sij,
Sij(cij) = § Sii + licy,
0,

ifi j &y £0,

otherwise.

__ [ 1, if jis an exemplar of i
— E ,E :SZ] Cz] + E I Czl ..... CZN) i {0, otherwise,

Vi # 4,

_JEe{L,..., N}, if kis a superexemplar of i,
= 0, if 7 is not an exemplar.

Fr(ci1,...,cNN).

—oo if 33T ey # 0] # 1

1= 1] 1
N
+ZEj(Clj”"’ch)+Z
71=1 k=1
0 NI 1L R
Iz' Gls e Ch —_
(C 1- ,CN) 0
ol 15— B .
Ej(clja---:ch) = < 0
LR L B — B BR .
Fk(clla---,CNN) = 3 0

otherwise.

iijj = 0 but Ei:cij =1

otherwise.

lkak#lxbUI 14 =k

otherwise.
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Pij

— S —Mmax [ max (s + el max [l + Fim] + sii + aii]

7' &{3.1} me{l,....N}
Vi .., N, pr o sii+ Lk — I?%[Sii' + @&iir] + Fik
k=1..,N &i — Y max [0, jig]
i #i
dik — min [lik — mgx[lim + Fim), G + pr — :h'k]
Vek Z max [0, dyk]
i'#i
Yik < min [0, drk + Y max[0, ﬁgz"k]] k#1,
i’ ¢{i.k}
Gij = argmax [oz‘j(cw) + aij(cij) + iy (cz-,-)]
1 ifd&: -5 >0 ﬁﬁ%ﬁﬁ%ﬁ%ﬁ%m%ﬁ’
_ ut P20 (32) b ot ok 7L S A
0 otherwise J> e EEfEE TE — N
Cii = arg H(I:?-X [eii(cii) + aii(cii) + mii(cii) + Z Yik (Cii)] Qﬁﬁlﬁ, Mﬁﬁﬁ?ﬂ%/\

{

arg maxy, pr

0

= RirECAIE.

if Gy; + maxy 5F > 0 (33)
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Definition

Given m similarity matrixes SP € R™", the goal of
multi-view clustering can be transferred to find m cluster
assignment vectors {c',c?, ... cM}.

The p-th cluster aSS|gnment vector ¢P — [cf,ceD, ... ch]
assigns each data point X; to the most suitable exemplar
(i.e. the cf-th data point) in the p-th view, and these cluster
assignment vectors should be as consistent as possible.

A3 H — 2 A B AL A% #% (Multi-View Affinity
Propagation, MVAP) &AM R IR b i, \

£ 9




o HiA
JUc',....c™) =0 Ju(€)+(1—0) > J(cP,c9)
p=1

p=1,9=1,p#q

n n n
Jw(CP) =" " SP(i,cl) + ) " 50(cP) Jp(cP,c9) = " [PI(cP,c])
=1 k=1 '

/ /

) oo P £kbut3i:cP k| |LP0)) =JaccardSim(N(x;), Ny (x;))
5P(CP) — k " p q
g 0  Otherwise _ IV () IV (%))

Vi (i) UN (X))

v %

n

J({c', ..., c })—Z(Za 8P(i, cp)+Zo He)+ > (X 0-0)- PP, ))

p=1 p=1.g=1.p#q i=1
Y il =23
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The p-th view The g-th view
(@) LM(3,3). (b) VIS/NIR dataset.

Figure : lllustration of data view consistency: (a) Data view
consistency across the p-th and g-th data views:

T _1{1,2,3.47.8,10} N{2,3,4,57,8,10}| _ 3. .
LPA(3,3) = 1123478 0y U{2 3457810} — 4 (°) Data consistency

matrix of a VIS/NIR dataset consisting of the VIS and NIR face

images.
© - %4




Z LB 7 (MVAP)
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m m

n n n
Jge', .My =30 (Do LU e+ DR+ > (Dol e))
p=1 i=1 k=1 p=1,9=1,p#q Ii=1
57 (c?) 57 (c?) 87 (c?) of(cf), k=1,..,n
N . YL PO B
Bi(c!)

ai‘: (crp )

mEEyE / mSPG,c”)
""" (el ef) I (e?,ct) PP ef) I (cF.c") ¥ (c? ) N2 (eI por (c?)

[7(ct,ch), g:q+#
5:((:4) 5"9(c4) (1 l) q q p

Sn %

Figure : Factor graph of the global objective function.
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1. Messages passing within the p-th view

Z max(0, ﬁ «(K)) kK=
i”:i" #k
ik (K) =
min [o,[afk(k) Y max(o, B,,k(k))] ki
\ i":i' g {i k}
Bhlk) = 8. k) + D7 ifI(K) = max (SP(ij) + a5() + D #0))
g=1,q#p q=1,9#p

2. The simplified cross-view messages are as follows: from
the g-th view to the p-th view

m

(k) =max L9k, K') + S0 K ) + g (K) + >0 i (K)

p'=1.p'#p.p' #q \

The message 6 is eliminated. @



m The optimal cluster assignment vectors {¢',¢2,..., ¢}
are computed as follows,

m

&7 = argmax [SP(i.)) + Y i () +a5()
J q=1,g#p

m One common cluster assignment vector
¢ = [€1,Co,...,Cp| can be obtained where each value
¢; maximizes the sum of all incoming messages from
all views

c/ = alg maxz Sp(l / + Z 77// (/)} ‘
p=1 —1,G4P
£
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(c) CiteSeer dataset

(a) VIS/NIR dataset (b) Cora dataset

098¢ 099
_ 0.96} " _ 098
= =
% 0.04} {1 %007
-®-English vs French -&Fou vs Pix
0921 English vs German 1 999/l--Fou vs Fac
-#Frenchvs German | vPixvsFac|
0'8.1 0203040506070809 1 0'98.1 0203040506070809 1
o o
(d) Reuters dataset (e) Mfeat dataset

Figure : Analysis on the trade-off parameter o w.r.t. the consistency of

the clustering results across different views.
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