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Objective loss for a set of bbox-phrase pairs:
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A woman is sitting down and 
leaning her head on her hand
while another woman is smiling
and next to her

A man sitting with 
his leg spread out 
on a steel platform 
using his laptop

A man sitting with 
his leg spread out 
on a steel platform 
using his laptop
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Given an image and a textual description, locate the image regions that 
correspond to the noun phrases in the description.

steel platform her head

a woman

his laptop

a man

his leg

・Partial coreference : introduced by possessive 
prenouns “his” , “her” or “its”.  For example:

     A woman is dressed in Asian garb with a 
     basket of goods on her hip.
     An instructor is teaching his students how 
     to escape a hold in a self-defense class.

A  man is working his horse on a racetrack.
(examples from Flickr30Entities [1] dataset)

A woman wearing a black helmet riding 
on a bike.

・ Phrase localization requires a deep understanding of semantic relations 
 among phrases.

・ This leads to the problem of structured matching of regions and phrases:
   (1) individual regions agree with their corresponding phrases.
   (2) visual relations among regions agree with textual relations among
         corresponding phrases.

・ For the task of phrase localization, we propose a structured matching of 
   phrases and regions that encourages the semantic relations between 
   phrases to agree with the visual relations between regions.

・ We formulate structured matching as a discrete optimization problem and
   relax it to a linear program to enable end-to-end training with neural networks. 

Email: mzwang@umich.edu

・ Given an image and its textual description, locate the image regions that 
   correspond to the noun phrases in the description.

A man and a boy holding microphones.

A man is working on his house by repairing the windowsA young boy shows his brown and green bead 
necklace.

A man wearing a black jacket with a woman wearing a 
black jacket are standing close to each other.

A blond woman speaks at a 
podium labeled Holiday Stars 
Projectin front of a blue wall.

Successful cases

A black man wearing a  write 
suit and hat is holding a 
paper cup.

A boy wearing an orange  shirt 
 is playing on a swing.

・ Dataset: Flickr30K Entities [1].
     ・ 31783 images and 500k regions.
     ・ 500k noun phrases and 70k unique 
       phrases.
・ Evaluate with Recall@1 across all phrases.
・ A region is true if it overlaps with the 
   ground truth in terms of  IoU > 0.5.
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