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CIDEr sentence rankings











Conclusion
•  New protocol for image captioning that captures 

human consensus
•  Results demonstrate better accuracy for proposed 

metric at matching consensus
•  Based on findings from the paper, MS COCO now has 

a TEST-40 dataset with 40 captions for 5K images
•  CIDEr-D variant of CIDEr is made available in MS 

COCO Caption Evaluation Server


Image Captioning
•  Surge in interest recently
•  Many papers in CVPR’15…

What is a “good” description?
  

	  

Highlights
•  Protocol for evaluating image captioning based on consensus
•  Automated evaluation metric – CIDEr!
•  New human evaluation metric – Triplet Annotations!
•  Two new datasets with 50 captions per image (PASCAL-50S and 

ABSTRACT-50S)
•  CIDEr-D available on MS COCO Caption Evaluation Server

Experimental Setup
Evaluating Automated Metrics





Given: Pair of sentences
Accuracy: % of times humans and automated metric agree on 
which sentence is better

CIDEr Metric


CIDEr: Consensus-based Image Description Evaluation 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Triplet Annotation
Reference Sentences

R1: A bald eagle sits on a perch.
R2: An american bald eagle sitting on a 
branch in the zoo.
…
R50: A large bird standing on a tree branch.

Candidate Sentences
C1: An eagle is perched among 
trees.
C2: A picture of a bald eagle on a 
rope stem.

Triplet Annotation


Which of the sentences, B or C, is more 
similar to sentence A?


Sentence A : Random reference sentence
Sentence B : C1
Sentence C : C2

score(candidate)	  =	  propor0on-‐0mes-‐candidate-‐is-‐picked	  

Captures
•  Saliency and importance
•  Accuracy (vs. precision or recall)

•  High-order semantics
•  Grammaticality
•  Consensus in references (mean)

Datasets

•  More sentences model 
consensus better

candidate 
sentencereference 

sentences
average over 
references

cosine 
similarity

jth referenceTF-IDF vector 
(n-gram)

1000 images
50 sentences

500 images
50 sentences

PASCAL-50S ABSTRACT-50S

Results
Match to Human Consensus









Candidate Pairs
1.  Human Correct vs. Human Random (HI)
2.  Human Correct vs. Human Correct (HC)
3.  Human vs. Machine (HM)
4.  Machine vs. Machine (MM)

Midge [Mitchell 2012]
Babytalk [Kulkarni 2011]
Story [Farhadi 2010]
Video [Rohrbach 2013]
Video+ [Rohrbach 2013]

3, 4: Only on PASCAL-50S  

50	  human	  
sentences	  per	  

image!	  

PASCAL-50S ABSTRACT-50S 

Performance on different kinds of pairs 
 (ROUGEL on PASCAL-50S, ROUGE1 on ABSTRACT-50S) 

Humans & CIDEr have 0.97 
correlation, on win fraction of 
machine approach

•  Boost in performance from 76% (BLEU @ 5S) to 84% (CIDEr @ 50S) 
•  Strong performance on HC suggests usefulness as state-of-the-art as 

captioning keeps improving

Metric
PASCAL-50S ABSTRACT-50S

HC HI HM MM HC HI
BLEU4 64.8 97.7 93.8 63.6 65.5 93.0

ROUGE 66.3 98.5 95.8 64.4 71.5 91.0

METEOR 65.2 99.3 96.4 67.7 69.5 94.0

CIDEr 71.8 99.7 92.1 72.2 71.5 96.0

Problem
•  Detailed descriptions are generally 

preferred by people

•  However, people typically write 
succinct  and salient descriptions

Solution








Automatic Evaluation Metrics

•  BLEU [Papineni 2002]: does not 
correlate well with human 
perception

•  ROUGE [Lin 2004]: biased towards 
long sentences

•  METEOR [Lavie 2005]: shown 
recently to match human 
perception better

•  Ranking-based: unable to evaluate 
novel sentences





 
1. A photo taken indoors. 
 
2. A dark haired man dressed in a 
black suit and blue paisley tie 
eating a hotdog in one hand and 
holding a beer and plate with a 
hotdog in the other. 
 
3. Man suit hotdog tie eat. 
 
4. A man in a suit eating a hotdog. 

CIDEr: A man in kneeling on the ground 
writing and talking on the Phone

BLEU: Man talking on his phone 
 
ROUGE: A young man is kneeling on 
the street near a car and a bike, talking 
on the phone and writing something 
down in a notepad

CIDEr: The bush has pink flowers

BLEU: Flower bush
 
ROUGE: A bush with pink flowers 
growing next to a wall in a yard

CIDEr: Chickens are walking on a dirt
road

BLEU: Chickens on the road 
 
ROUGE: A gathering of free range 
chickens are crossing a dirt road   









Top 3
1.  A man is fishing in a canoe on 

a lake
2.  A man fishing in a canoe on a 

lake 
3.  A man in canoe fishing on a 

lake 

Bottom 3
46. A lone fisherman sits in a canoe 
with a pole in the water
47. A man is rowing a man in a river
48. A lone fisherman in a rowboat 
on an empty lake


