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We	
  introduce	
  GREEN,	
  a	
  new	
  automaRc	
  metric	
  for	
  evaluaRng	
  approaches	
  that	
  generate	
  descripRons	
  of	
  images.	
  We	
  
show	
  that	
  GREEN	
  matches	
  human	
  evaluaRon	
  beVer	
  than	
  exisRng	
  metrics	
  (BLEU	
  and	
  ROUGE).	
  We	
  also	
   introduce	
  
two	
  new	
  datasets	
  where	
  each	
  image	
  is	
  described	
  with	
  50	
  reference	
  sentences.	
  We	
  show	
  that	
  all	
  evaluaRon	
  metrics	
  
correlate	
  much	
  beVer	
  with	
  humans	
  with	
  addiRonal	
  references.	
  We	
  evaluate	
  five	
  state-­‐of-­‐the-­‐art	
  image	
  descripRon	
  
approaches	
  as	
  well	
  as	
  human	
  generated	
  descripRons.	
  

ABSTRACT	
  

Can	
  be	
  viewed	
  as:	
  
•  Text	
  SummarizaRon:	
  

Summarizing	
  Image	
  
Content	
  

•  Machine	
  TranslaRon:	
  
Transla3on	
  from	
  Image	
  
content	
  to	
  language	
  
content	
  

Im2text	
  approaches	
  are:	
  
•  Retrieval	
  	
  based	
  
•  GeneraRon	
  Based	
  

Im2text	
   VariaRon	
  in	
  Sentences	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  

ABSTRACT-­‐50S	
  
500	
  Images-­‐	
  50	
  Sentences	
  

	
  
	
  
	
  
	
  
	
  
	
  

PASCAL-­‐50S	
  
1000	
  Images	
  –	
  50	
  

Sentences	
  

Datasets	
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importance	
  

Typically	
  N=4	
  is	
  chosen	
  and	
  higher	
  n-­‐grams	
  are	
  given	
  higher	
  weights	
  

•  ROUGE	
  and	
  BLEU	
  do	
  not	
  
measure	
  saliency	
  

•  BLEU	
  does	
  a	
  max	
  across	
  
reference	
  sentences	
  (sensiRve	
  
to	
  outliers)	
  

•  BLEU	
  computes	
  precision,	
  
ROUGE	
  computes	
  recall,	
  GREEN	
  
computes	
  accuracy	
  

•  ROUGE	
  is	
  recall	
  based,	
  can	
  be	
  
gamed	
  with	
  an	
  excessively	
  long	
  
sentence	
  

ROUGE	
  VS	
  BLEU	
  VS	
  GREEN	
  

Cosine	
  
Similarity	
  

Rate:	
  How	
  well	
  does	
  
sentence	
  describe	
  image?	
  

1	
  to	
  5	
  scale	
  
Human	
  scores	
  compared	
  

to	
  metric	
  scores	
  	
  

Human	
  Agreement	
  

Results	
  

Midge	
  (Mitchell	
  et.	
  al)	
  is	
  the	
  best	
  performing	
  Im2text	
  method	
  on	
  both	
  GREEN	
  and	
  HUMAN	
  
	
  

•  GREEN	
  Correlates	
  best	
  to	
  humans	
  
•  Even	
  at	
  5	
  sentences,	
  GREEN	
  is	
  best	
  

•  More	
  sentences	
  make	
  a	
  big	
  difference	
  
•  Code	
  and	
  dataset	
  will	
  be	
  released	
  

Conclusions	
  


