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Goal: Given a collection of unlabelled images, discover visual 
object categories and their segmentation automatically.

Introduction

Approach: 1) Produce multiple segmentations of each image.

2) Discover clusters of similar segments.

3) Score all segments by how well they fit object cluster.
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Background

The task of discovering 
objects and scene categories 
[Fei-Fei & Perona, 2005] [Quelhas et al, 
2005] and [Sivic et all, 2005]

Borrowing tools from the statistical text 
analysis community (pLSA and LDA) that 
use bag of words approach.

§ Images are treated as documents.

§ Cluster affine invariant point descriptors as 
visual words.

§ Each Image is represented by a histogram 
of visual words.

MAPPING ONTO VISUAL DOMAIN:

Issues: Visual words are not always as descriptive as text (visual 
phonemes or visual letters).
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Represent an image as a histogram of “visual words”

• Detect affine covariant regions.

• Represent each region by a SIFT descriptor.

• Build visual vocabulary by k-means clustering (K~1,000).

• Assign each region to the nearest cluster centre.
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Background: Bag-of-words Approaches
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Visual word shortcomings

Visual Polysemy: Single visual word 
occurring on different  (but locally 
similar) parts on different object 
categories.

Visual Synonyms: Two different 
visual words representing a similar 
part of an object  (wheel of a 
motorbike).

If the object and its background are 
highly correlated, modelling  the entire 
image can actually help recognition.
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