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Review

• Last week
• Object detection applications
• Object detection evaluation
• Crowdsourcing object detections

• Assignments (Class Website & Canvas)
• Lab assignment 2 due next week
• Project pre-proposal due next week

• Questions?
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More “Human-Like” Description

Captions: https://www.microsoft.com/cognitive-services/en-us/computer-vision-api



Visual Assistance for People with Visual 
Impairments

https://www.youtube.com/watch?v=Tjugc8a836Q 

Facebook Microsoft

https://www.youtube.com/watch?v=R2mC-NUAmMk



Visual Assistance for People with Visual 
Impairments

e.g., Microsoft Power Point (Office 365 demo)



Class Task: Describe Image
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Evaluation: Human Judgments

• The description accurately describes the image (Kulkarni et al., 2011; Li et al., 2011; Mitchell et 
al., 2012; Kuznetsova et al., 2012; Elliott & Keller, 2013; Hodosh et al., 2013). 

• The description is grammatically correct (Yang et al., 2011; Mitchell et al., 2012; Kuznetsova et al., 
2012; Elliott & Keller, 2013). 

• The description has no incorrect information (Mitchell et al., 2012). 
• The description is relevant for this image (Li et al., 2011; Yang et al., 2011). 
• The description is creatively constructed (Li et al., 2011). 
• The description is human-like (Mitchell et al., 2012).

Raffaella Bernardi, Ruket Cakici, Desmond Elliott, Aykut Erdem, Erkut Erdem, Nazli Ikizler-Cinbis, Frank Keller, Adrian Muscat, 
and Barbara Plank. Automatic Description from Images: A Survey of Models, Datasets, and Measures. JAIR 2016.
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Idea: compute similarities of n-grams between a 
predicted caption and each ground truth caption

http://recognize-speech.com/language-model/n-gram-model/comparison



Evaluation: Automated

• BLEU

• METEOR

• Rouge

• CIDEr

• SPICE

R. Vedantam, C. L. Zitnick, and D. Parikh. CIDEr: Consensus-based Image Description Evaluation. CVPR 2015.

Idea: measure similarity of a predicted caption to how most 
people describe an image based on n-grams unique to the image



Evaluation: Automated

• BLEU

• METEOR
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R. Vedantam, C. L. Zitnick, and D. Parikh. CIDEr: Consensus-based Image Description Evaluation. CVPR 2015.

What content do most people describe in this image? 
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Do you think these two captions describe the same image?

P. Anderson, B. Fernando, M. Johnson, and S. Gould. SPICE: Semantic Propositional Image Caption Evaluation. ECCV 2016.
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Problem: n-gram methods scores these as very similar

P. Anderson, B. Fernando, M. Johnson, and S. Gould. SPICE: Semantic Propositional Image Caption Evaluation. ECCV 2016.
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Evaluation: Automated

• BLEU
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Problem: n-gram methods scores these as very different

P. Anderson, B. Fernando, M. Johnson, and S. Gould. SPICE: Semantic Propositional Image Caption Evaluation. ECCV 2016.



Evaluation: Automated

• BLEU

• METEOR

• Rouge

• CIDEr

• SPICE

P. Anderson, B. Fernando, M. Johnson, and S. Gould. SPICE: Semantic Propositional Image Caption Evaluation. ECCV 2016.

Idea: compare scene graph of prediction to scene graph of ground truth



Evaluation: Automated

• BLEU

• METEOR

• Rouge

• CIDEr

• SPICE

P. Anderson, B. Fernando, M. Johnson, and S. Gould. SPICE: Semantic Propositional Image Caption Evaluation. ECCV 2016.

What is the meaningful semantic content in these captions? 



Evaluation: Automated

• BLEU

• METEOR

• Rouge

• CIDEr

• SPICE

P. Anderson, B. Fernando, M. Johnson, and S. Gould. SPICE: Semantic Propositional Image Caption Evaluation. ECCV 2016.

Meaningful semantic content in these captions:
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VLT2K: Crowdsourcing Task

D. Elliott and F. Keller. Image description using visual dependency representations. EMNLP 2013.
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Flickr8K: Crowdsourcing Task

M. Hodosh, P. Young, and J. Hockenmaier. Framing image description as 
a ranking task: Data, models, and evaluation metrics. JAIR 2013.
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Flickr30K: Crowdsourcing Task (same as Flickr8K)

P. Young, A. Lai, M. Hodosh, and J. Hockenmaier. From image description to visual denotations: New similarity metrics 
for semantic inference over event descriptions. Transactions of the Association for Computational Linguistics 2014.
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MSCOCO

Xinlei Chen, Hao Fang, Tsung-Yi Lin, Ramakrishna Vedantam, Saurabh Gupta, Piotr Dollar, and C. 
Lawrence Zitnick. Microsoft COCO Captions: Data Collection and Evaluation Server. arXiv 2015.
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Personality-Captions: Crowdsourcing Task

K. Shuster, S. Humeau, H. Hu, A. Bordes, and J. Weston. Engaging image captioning via personality. CVPR 2019.

215 personalities selected from this list: http://ideonomy.mit.edu/essays/traits.html
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Inter-Human Caption Agreement

Better results when more human opinions are considered!

Xinlei Chen, Hao Fang, Tsung-Yi Lin, Ramakrishna Vedantam, Saurabh Gupta, Piotr Dollar, and C. 
Lawrence Zitnick. Microsoft COCO Captions: Data Collection and Evaluation Server. arXiv 2015.

40,775 images:

• BLEU

• METEOR

• Rouge

• CIDEr



Class Task: What Instructions Would You Use 
to Collect Captions from Human Annotators?
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