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What is object recognition? What is content-based image retrieval?

In both problems, we represent images as a set of visual words taken from a vocabulary.
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1. Fast vocabularies 2. Fast and adaptive vocabularies

Fast & adaptive recognition and retrieval Experimental results
Caltech-101 Data set

Vocaulary trees
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The sections on adaptive vocabulary trees and SVM voting represent joint work 
with Tom Yeh, who also designed the vocabulary tree graphics shown here.
ÅTom Yeh, John Lee, and Trevor Darrell. Adaptive Vocabulary Forests for 
Dynamic indexing and Category Learning,ICCV 2007.
ÅTom Yeh, John Lee, and Trevor Darrell. Scalable Classifiers for Internet Vision 
Tasks, to appear, CVPR workshop on Internet Vision 2008.

Indexing

Bear Piano Robot Dog
Class

Labels

Training 
Images

Visual 
Words

Vocabulary 
Tree

Query 
Image

Bag of 
Features

Visual Word Lookup

Inverted Index Lookup

SVM Voting

Feature Extraction

+ 1h + 5hҍh3+ 2h ҍh4 ҍh6

20 25 30 35 40 45 50
85

90

95

100

N
o

rm
. A

cc
u

ra
cy

 (
%

)

Classes Added

vt20

vt25

vt30 vt35

vt40 vt45 vt50

Accuracy

1. Adaptive
Performance drops as soon 

as we stop adapting
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2. Faster and smaller
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sacrifice performance

3. Online
Performance is the same as a 

system re-trained from scratch
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4. Scalable
Needs only a fraction of the training 
examples a standard SVM would use
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