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Do Dogs Eat Ice Cream?

Image credits: https://www.pinterest.com/pin/200621358375219357/
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Motivation
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How to estimate the confidence of a mentions-
relation predicate by reasoning with images
Focusing on verb-based relations between common nouns



Presents an unsupervised approach for verifying
relationships by analyzing the spatial consistency of
the relative configurations of the entities and the
relation involved

Verified 12,000 relation phrases and doubled the
size of the ConceptNet knowledge base at a precision
of 0.85



Approach-Overview
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Approach-Relation Model
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Person Riding a Horse

Image credit: horse, person, person riding horse


https://commons.wikimedia.org/wiki/File:American_quarter_horse.jpg
http://www.justjared.com/photo-gallery/2743753/olivia-wilde-the-third-person-set-with-liam-neeson-14/
http://myvisitnepal.com/index.php?linkId=119
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Problem Formulation
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Translation between detections

Intersection over union of two detection boxes
Ratio of intersection over area of bounding box x
Ratio of intersection over area of bounding box y
Height and width of bounding box x

Height and width of bounding box y

Unary potential

Height of bounding box
Width of bounding box
(x, y) mid-point of bounding box



Feature Representation
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Learning Model Detectors-Webly Learning
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» Webly-unsupervised learning
o Leverages image-search engines

* System
o Feed n-gram

o Image-search
o Prune images

o Train Deformable Part Model (DPM)

« Various parts of the image are used separately to determine if
object of interests exists




Google Books Ngram (English 2012)

<noun, verb, noun>

Base Set

6093 relations
45 subjects
1158 verbs
1839 objects

Permute Set (Permuted S,V,0 from Base Set)
6500 relations



Buse Sci|Permute St Combined Set

Visual Phrase [32]
Co-detection Model
Google Ngram Model [1]
Language Model [22]
ViskKE




Results Per Subject




Relation Examples
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Ablation Analysis

Model | M.AP.
ViskE (All Factors) 2.11

Without (R, VO, 8V) | 60.41
Without (R, VO, S) 61.16
Without (R, SVO,S) 60.40
Without ®(R,SVO.0) 59.55

Without ®(R, SVO.8V) | 59.55
Without binary terms 60.61
Without unary terms 58.52

CRF | 5801




Application: Enriching Knowledge Bases
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ConceptNet Addition Results
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Question Answer Reasoning
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Question Answer Reasoning
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What do dogs What dolions What eats What do horses What do men do
: What lays egg? G s :
eat? devour? ice cream? do with river? with sofa?
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Question Answer Reasoning
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