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Introduction

Image Categorization: to assign one or more labels to
a given image, based on its content

1. Representing visual information:
= Global descriptors (e.g. GIST)
= Local descriptors (e.g. SIFT)

2. Classifying image representations:
= Supervised approaches (e.g. SVM)
» Simple voting strategies among neighbors
(k-NN classification)

K-NN is a gold standard

for image retrieval and classification [1,2,3]

Shortcomings:
= Computational cost of NN search
= Classification errors due to “noisy" voting neighbors

Aim

= Alleviate the uniform voting constraint
*  Boost multiclass k-NN classification

We propose the first boosting algorithm (UNN)

that induces leveraged k-NN

Task: multilabel, multiclass image categorization

Classic k-NV rule Leveraged k-Ni rule

Method
Supervised learning:

* Replace empirical risk minimization by the
minimization of a surrogate ioss function [4]
(e.g. exponential | = exp —=2)

Multiclass Boosting-like algorithm [5]:

= Examples and weak classifiers match altogether
= Repeatedly leveraging weak classifiers

= Updating a weight w over the examples

* Proved convergence to the global minimum of the
surrogale risk:

£7P(h, &) = L5 exp (— Gvi T h)
under very mild assumptions:
1. Weak learning assumption (like AdaBoost)

2. Weak coverage assumplion

UNN algorithm

Induction of leveraged kNN by minimizing a
classification-calibrated surrogate risk
Notation:
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Filtering the database

-Reduce the computational cost of A-NN search
-Retain a proportion 6 of examples with the largest |«

-Cross-validation an the 2-class Ripley's synthetic dataset:
Margin maximization effect

+Class separation

Mixture of two bivariate normal samples: 250 training data, 1000 test data
=Classification perfermance (Bayes error rate = 8%)

— s
Aisclassification rates when filtering cut poor examples from the database

Categorization of SIFT descriptors

Holidays-40 database [2]:
= 40 specific image classes
= 250,000 database descriptors

= 1 guery image per class

Criteria for database filtering (up to 50%):

=remove examples with the smallest leveraging
coefficients {absolute value)

=remove examples with negative lev. coefficients

N
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Average Precision on 40-Holidays database for diffsrent values of
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