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Motivation

¸ Image search

¸ Building large sets of classified images

¸ Robotics



Background

¸ Object recognition is unsolved

¸ Deformable shaped matching

¸ Classification based on purely textual 
information

¸ SVMs, PCA







Image and Textual Feature Based 
Matching

ÅGoal: Large dataset of labelled images of 
animals found online

ÅAnimals are difficult to classify



Dataset

¸ Web pages from Google text search on 10 
different animals used as the data set

¸ Also gathered data based on searches related 
to monkeys



Training

¸ Use LDA to discover highly likely words for 
each topic

¸ Rank images based on their word likelihoods 
to get a set of 30 exemplars for each topic

¸ Supervision



Latent Dirichlet Allocation

ÅNearby words are likely to be relevant to the 
image

ÅProbabilistic generative model to find 10 latent 
topics for each category

ÅDiscover 50 highly likely words for each topic



LDA cont.

Å!ǎǎƛƎƴ ŜŀŎƘ ƛƳŀƎŜ ǘƻ ǘƻ ƛǘΩǎ Ƴƻǎǘ ƭƛƪŜƭȅ ǘƻǇƛŎ

ÅSelect the top 30 images for each topic as 
exemplars



Supervision

ÅEach topic is labelled as relevant or background

ÅTopics merged to form a single relevant group 
and background group

ÅOptional: Allow the user to swap incorrectly 
labelled exemplars



Testing

¸ Independent voting based on textual 
information and 3 image types: shape, color, 
texture

¸ Image feature similarity is computed by 
nearest neighbour comparing to features from 
positive and negative exemplar groups

¸ Compute the sum of the similarities of the 
image features matching the positive group



Textual

ÅSum the likelihood the image belongs to the 

relevant topics of a category

ÅNormalize based on the maximal score over 

all images 



Shape - Geometric Blur

ÅLocal appearance descriptor

ÅApply spatially varying blur

ÅRobust to small affine distortions



Shape

¸ Compare geometric blur features

¸ Ensure there is a high similarity

¸ Gating of geometric blur features: ensure the 
local color matches



Color

¸ Subdivide the image into 9 regions

¸ Compute a normalized color histogram with 8 
bins per color channel

¸ Compute color histograms around geometric 
blur features with a radius of 30 pixels



Texture

ÅCompute histograms of the output many 
different filters



Voting

ÅLinear combination of the 4 voting features

ÅAll votes have equal weight



Supervision

ÅSupervision helps accuracy for smaller 
categories

ÅExcluding exemplars selected by LDA can result 
in worse accuracy



Results

¸ Always more accurate than google image 
search

¸ False positives are often reasonable

¸ Image features greatly improves accuracy over 
purely textual classification

¸ Multiple features help recognize a wide range 
of images





Voting Accuracy



Accuracy



Limitations

ÅRequires light supervision

ÅBased on textual information, only can be 
applied to certain situations when there is 
associated text



Names and Faces

ÅGoal: Given an input image and an associated 

caption, detect the face(s) in the image and 

label it with the correct name(s) detected in 

the caption 

ÅMotivation: Build a rich, reasonably accurate 

collection of labeled faces



Names and Faces


