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Late fusion (aka score fusion)

¥ N: number of shots in test set
¥ K: number of classifiers

Pl Xkn : score returned by classifier k for shot n,
the higher, the more likely to contain the concept.

Pl ! k : performance obtained by classifier k,
(inferred) average precision

¥ Performance-driven weighted score fusion
f (Xn) — 077 éxkn
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Agreement between classifiers

M Spearman rank correlation coefficient

T =) (fjn —T7)
| = = n=1 J J
e S T e,

¥ p;; = O:classifiers are independent
¥ pi; = 1:rankings are identical
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Communities of classifiers

M Graph of classifiers
PlOne node per classifier
PlComplete undirected graph
PlWeights of edge (i, j)

Aij — INlaX (O, | i )

¥ Automatic community detection
PIMaximization of graph modularity
PlLouvain approach (Blondel et al., 2008)



Communities of classifiers
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Community-driven hierarchical fusion

M Step 1 — community detection

M Step 2 — intra-community fusion
k=K

Xc = Lo (K) X
k=1

¥ Step 3 — inter-community fusion
E=C



Community-driven hierarchical fusion
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Experiments on TRECVid 2010

¥ Baseline — flat fusion (f (Xx)

095 éxkn )

¥ Contrastive hierarchical approakches

PIRandom communities

PlAgglomerative clustering

Fusion Arl. mean xinfAP Geo. mean XInfAP
Flat (no norm.) | 0.0595 (! 3%) 0.0186 (! 9%)
Flat (TanH) 0.0614 0.0204
Random (50" ) | 0.0618 (+1%) 0.0214 (+5%)
Complete-link™* 0.0679 (+11%) 0.0266 (+31%)
Single-link™* 0.0686 (+12%) 0.0258 (+27%)
Louvain 0.0634 (4+3%) 0.0264 (+30%)




Experiments on TRECVid 2010
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TRECVid 2011

M |RIM 4
PlCommunity-driven hierarchical fusion
PIMAP : F<GHI..

¥ IRIM 1 (5th consortium/lab)
PYIRIM 4 + contextual reranking
PIMAP : F<GHJ.

¥ Quaero 1 : F<GKH.
¥ Best MAP : F<GLHokyotech/Canon)
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tanh score normalization
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