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Main Idea

ÅLearn models using only textual descriptions

ïNo training images used 

(Source: eNature.com)
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Main Idea

ÅConventional approaches require many training 
images 

ïDifficult to scale to large number of categories

ÅRelated work in CVPR 2009

ïFarhadiet al. (2009) & Lampertet al. (2009)

ïDescribe object categories using named attributes

ïAttributes are defined by hand for categories

ïWe learn these from textual descriptions
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Textual Descriptions

ÅDefine appearanceproperties of an object 
category

ÅReadily available for certain object categories 
(butterflies, flowers, sign language, judo moves, etc.)

Very large, with forewing long and drawn out. Above,

bright, burnt-orange with black veins and black

margins sprinkled with white dots; forewing tip

broadly black interrupted by larger white and orange

spots. Below, paler, duskier orange.
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Challenges

ÅMapping between text and images

ÅExtracting information from textual descriptions

ïParsing

ÅShort descriptions

ÅSome described properties are not visible in 
images
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Dataset

ÅTen butterfly categories

ÅTraining set: Textual descriptions only (from eNature)

ÅTest set: Butterfly images (from Google Images)

Danaus
plexippus

Heliconius
charitonius

Heliconius
erato

Junonia
coenia

Lycaena
phlaeas

Nymphalis
antiopa

Papilio
cresphontes

Pieris
rapae

Vanessa
atalanta

Vanessa
cardui
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Method Outline

Natural Language 
Processing (NLP)

Visual Processing

Generative Model

Above, bright, burnt-orange with 

black veins and black margins 

sprinkled with white dots; FW tip 

broadly black interrupted by 

larger white and orange spots.

training descriptions test image

Representation 
from text

Representation 
from image
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Natural Language Processing (NLP)

Natural Language 
Processing (NLP)

Visual Processing

Generative Model

Above, bright, burnt-orange with 

black veins and black margins 

sprinkled with white dots; FW tip 

broadly black interrupted by 

larger white and orange spots.

training descriptions test image

Representation 
from text

Representation 
from image
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Natural Language Processing (NLP)

ÅConvert descriptions into templates

Above, bright, burnt-orange

with black veins and black

margins sprinkled with white

dots; forewing tip broadly

black interrupted by larger

white and orange spots.

Below, paler, duskier orange.

above fw colour : orange

above fw pattern : [black] veins

above fwm colour : black

above fwm pattern : [white] dots

: [white and orange] spots

above hw colour : orange

above hw pattern : [black] veins

above hwm colour : black

above hwm pattern : [white] dots

below fw colour : orange

below fw pattern : 

below fwm colour : 

below fwm pattern :

below hw colour : orange

below hw pattern :

below hwm colour : 

below hwm pattern : 

Natural Language 
Processing
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Natural Language Processing (NLP)

Tokenisation

Part-of-Speech 
Tagging

Chunking

Template 
Filling

Textual Description

Template

Natural Language 
Processing

Above, bright, burnt-orange with

black veins and black margins

sprinkled with white dots.

above fw colour:       orange

above fw pattern:     [black] veins

above fwm colour: black

above fwm pattern: white dots

above hw colour:      orange

above hw pattern:     [black] veins

above hwm colour: black

above hwm pattern: white dots
10



Natural Language Processing (NLP)

Tokenisation

Part-of-Speech 
Tagging

Chunking

Template 
Filling

Textual Description

Template

Above, bright, burnt-orange with

black veins and black margins

sprinkled with white dots.
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Tokenisation

above  ,  bright  ,  burnt  -

orange  with  black  veins  and  

black  margins  sprinkled  with 

white  dots  .



above  ,  bright  ,  burnt  -

orange  with  black  veins  and  

black  margins  sprinkled  with 

white  dots  .

Natural Language Processing (NLP)

Tokenisation

Part-of-Speech 
Tagging

Chunking

Template 
Filling

Textual Description

Template

12

Part-of-Speech 
Tagging

above ,  bright ,  burnt -

orange with black veins and

black margins sprinkled with

white dots .

noun

adjective

verb

preposition

adverb

conjunction 



above ,  bright ,  burnt -

orange with black veins and

black margins sprinkled with

white dots .

Natural Language Processing (NLP)

Tokenisation

Part-of-Speech 
Tagging

Chunking

Template 
Filling

Textual Description

Template
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Chunking

above  ,  bright  ,  burnt  -

orange  with  black  veins  and  

black  margins  sprinkled  with 

white  dots  .

noun

adjective

verb

preposition

adverb

conjunction 

noun phraseadjective phrase



Natural Language Processing (NLP)

Tokenisation

Part-of-Speech 
Tagging

Chunking

Template 
Filling

Textual Description

Template
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Template 
Filling

above  ,  bright  ,  burnt  -

orange  with  black  veins  and  

black  margins  sprinkled  with 

white  dots  .

above fw colour:       orange

above fw pattern:     [black] veins

above fwm colour: black

above fwm pattern: white dots

above hw colour:      orange

above hw pattern:     [black] veins

above hwm colour: black

above hwm pattern: white dots



Visual Processing

Natural Language 
Processing (NLP)

Visual Processing

Generative Model

Above, bright, burnt-orange with 

black veins and black margins 

sprinkled with white dots; FW tip 

broadly black interrupted by 

larger white and orange spots.

training descriptions test image

Representation 
from text

Representation 
from image
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Visual Processing

Visual Processing

test image

pixel 1 colour
pixel 2 colour
pixel 3 colour
pixel 4 colour
pixel 5 colour

Χ

spot 1 colour
spot 2 colour
spot 3 colour
spot 4 colour
spot 5 colour

Χ

segmentation

spot detection

coloured spots

dominant (wing) 
colour

colour modelling
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Visual Processing

ÅSegmentation

ïLƴǘŜǊŀŎǘƛǾŜ ΨǎǘŀǊ ǎƘŀǇŜΩ ƎǊŀǇƘ-cut (Veksler2008)

ÅUser selects a centre for the butterfly

ÅUser may specify more foreground/background points
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Visual Processing

ÅColour modelling

ïRelate a colour name e.g. άƻǊŀƴƎŜέ  ǘƻ L*a*b* values

ïLearn Parzendensity model from selected pixels in 
butterfly images (category labels are not used)

orange red
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