A Picture is Worth 1000 Words

Motivation

Pictures speak athousand words!
* What do you understand by the following ?
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Answer : “ The house has four bedrooms and one kitchen”

The

o Many languages worldwide (>7000)
msome lack formal structures e.g. dialects
mcapacity to master severa languagesis limited
mlong time to learn even one language

0 Globalization
= “breaking down of political, cultural, and trade barriers’ (Thomas Friedman)
= require a seamless means of communication

o Language barriers
= between two speakers of different languages
= children who are preliterate
= people with language disorders
= the deaf/mute

Possible Solution

0 Use pictures!
= body |language conveys 90% of information content!
= prehistoric man used non-linguistics or proto-linguistic gestures to make
himself understood
w intuitive, minimal learning, potentially universal

Related Work

o Research on words and pictures

= Cognitive Science
‘word meanings can be understood by tapping on the general-purpose
conceptual system that is not restricted to any language

= Computational Linguistics
use a statistical model to predict word senses from associated
images, together with traditional WSD methods

= Image Processing
combine associated textual semantics with information provided by image
features

®  Visual Languages
expression system involving the use of visual objects to express thinking
and feeling
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Main Resource : Picnet

How it works
mAdd image representationsto concepts defined in WordNet
mEncode word/image associations
mCombine visual and linguistic representations of world concepts

Typical entry in a dictionary + PicNet

= pipe, tobacco pipe
+ atubewith asmall bowl at one
end; used for smoking tobacco  ——»
= pipe, tobacco pipe
+ along tube made of metal or
plastic that is used to carry water
or oil or gasetc
= pipe, tabor pipe
« atabular wind instrument

Activitiesin Picnet
oAdministrator functions

Image Validation
/Scoring

0 User is shown a synset-
image pair —rank its

oWord/image associations (Web-users)
wFree association

mCompetitive free association (tournament) appropriateness.
mlmage validation / Scoring oFactorsto consider:
mlmage donation sfitnessfor the given synset.

mWord lookup (search) mquality of theimage (size,

clarity)

Score based on the user response

e = Well related (+4) ; Related to many
- attributes (+3); Loosely related (+1) ;

Not related ( -5); Image Upload (+5)

Understanding With Pictures

ThePros

* Universal

» Requires minimal learning

« Intuitive

« Cheap (free contribution by users of PicNet)

« Proven Success (Iconic languages for augmentative communication)

The Cons

+ Complex information cannot be conveyed through pictures
—e.g. “Aninhaled form of insulin won federal approval yesterday”
« A large number of conceptswith alevel of abstraction that prohibits
avisual representation
—e.g. politics, paradigm, regenerate
« Culture differences
—e.g. some Latin American tribes do not understand the concept of coffee

AFirst Cut Doesit Work ?
Simple sentences «  Experiments carried out within
—  nocomplex states or evens (e.g. atranslation framework with
emotional states, temporal simpl ces

ommunication process

markers, change) or their . Ac
— aspeaker of an “unknown”

attributes (adjectives, adverbs)
— nolinguistic structure (e.g.

language
complex noun phrases, — alistener of a“known” language
prepommnd a‘lachmems —  Chinese (unknown) to English
lexical order, certainty) (known)
— basic concrete nouns and verbs «  Threetranslation scenarios
translated “asis’

Evaluate the amount of
understanding achieved 2. mixed pictorial/linguistic

through pictures as opposed to repr_e;emfai ons )
words 3. fully linguistic representations

1. fully pictorial representations
(PicNet)

SamplePictorial and Linguistic Translations

1) Mixed phctorial and linguistic tramslation (automatic’) for 1 book =

I eat the egg and the coffee work as breakfast.
coffee for breal

{€) Linguiscic munslation (sssomatic) for T st e a

Evaluation Study
* Interpretations
—  Usersasked to provide an interpretation based on their first intuition
—  Users’ background: Hispanics, Caucasians, Latin Americans
« Dataset: 50 short sentences (10-15 words)
— 30 sentences from language learning courses
ious domains (sports, politics,...)

— Variouslevels of difficulty

— 15 (average) interpretations for each sentence
—  Oneinterpretation for each translation scenario
—  Total of 15*3*50=2,250 interpretations

Sample
Interpretations

Results
Type of NIST GT™M Humans
translation (Bleu)
S1 : Pictures 4121 32.56 3.81
S2 : Pictures + 52.97 41.65 432
Linguistic
S3 : Linguistic 5597 4467 4.40

«  Significant amount of information can be conveyed through pictures
—  76%, compared to the baseline of 0%!
Dueto theintuitive visual descriptions that can be assigned to some of the
conceptsin the text
— Dueto humans' ahility to contextualize
*  Read a book is amore common interpretation than read about a book
+  “Heseestheriverbank illuminated by a torch”

Thevalue of picturesand words ...

« Sl (pictures) vs. SO (no understanding)
+ 381vs.0
«+ role played by images in conveying information
« S2 (pictureswith words) vs. S1 (pictures)
— 4.32vs 381
— role played by context that cannot be described with visual representations
— adjectives, adverbs, prepositions, abstract nouns, verbs cannot be
translated into pictures but are important in the communication process
— S3(words) vs. S2 (pictureswith words)
— 4.40vs. 4.32
— advantage of words over pictures in producing accurate interpretations

Conclusions ...

OA new paradigm: translation through pictures
o pictorial translation of basic, concrete nouns and selected verbsin
simple sentences
o Evaluations have demonstrated that the paradigm is:
= universal in generating understanding across different
linguistic backgrounds
= comparableto the state-of -art machine translation for
linguistic representations
= asignificant improvement over the zero baseline of
lack-of -communication
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