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Images in News

A picture is worth a thousand words



Images in News

The more important the news, the more times it is repeated in different 
news sources



Images in News

News Images about the same event are most near-duplicate 
with slight modification or similar to each other



NewsStand: a news aggregation system

Indexed 10,000+ RSS news feeds: CNN, FOX, NY Times, BBC, CBS….

extracted 5K+ news images/day

150K+ news images/month

1.8 M+ images/year

Flyers Canadiens Hockey 

Robinson Movie Southern Ohio
Police officers react to a second explosion at 
the finish line of the Boston Marathon in 
Boston, Monday, April 15, 2013

President Barack Obama holds up the 
Alabama Crimson Tide football jersey 
that he was presented after welcoming

Supreme Court Patenting Genes

Investigators from the FBI inspect the boat 
where Boston Marathon bombing suspect 
Dzhokhar Tsarnaev was found hiding

A plume of smoke rises from a fertilizer 
plant fire near Waco, Texas



News Image Summarization

How to identify the most representative/valuable
news images given a large image corpora?
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Text-based Image Search



VisualRank

Y. Jing, S. Baluja PageRank for Product Image Search. In WWW, 2008



Visual Link

• The most representative image has a lot of visual 
links to other modified images

– SIFT feature

original

modified



Feature Extraction

• SIFT feature is quite storage consuming

– a image may contain 500 descriptors

– space for storing a 1M images would be 

106×500×128×4 𝑏𝑦𝑡𝑒

109𝑏𝑦𝑡𝑒/𝐺
= 256𝐺! Even larger than the image set

• Gist Descriptor

– 512 dimensions, a compact representation

– Widely used in scene recognition
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Similarity Graph Building

• Computational infeasible for Full K-NN Graph

–
1000,000

2
pairs for 1M documents. 

– If it takes a 0.001s to compute the similarity of two 
signatures, it takes 6 days to compute all the similarities

• Use LSH for K-NN Graph Approximation

– The similarity can be approximated by counting the 
number of collisions for each pair of signatures.



Locality Sensitive Hashing
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MapReduce Implementation



Weighted PageRank

• PageRank concerns the weight of edges

• Edge weight = Image Similarity

PageRank 

Weighted PageRank: 



MapReduce Implementation



MapReduce Implementation

• PageRankNode Structure

node_id PageRank Adjacency List ….(node_id, weight) (node_id, weight)

Weight of edge: Image SimilarityImage ID  = File Name



Outline

• Image in News

• VisualRank

• LSH and Weighted PageRank

• Result Analysis



Similarity Graph of 3544 images of Apr. 15th 2013



Top Ranked Images

Apr. 15th 2013

Rank 1



Top Ranked Images (No Duplicate) 

Apr. 15th 2013

Rank 1



Tag Cloud

Apr. 15th 2013



Similarity Graph of 4428 images of Apr. 19th 2013



Results: Top Ranked Images

Apr. 19th 2013

Rank 1



Top Ranked Images (No Duplicate) 

Apr. 19th 2013

Rank 1



Tag Cloud

Apr. 19th 2013



April’s Daily Top News



What we have done?

• Implement MapReduce-based VisualRank

– LSH for Similarity graph

– Weighted PageRank

• Analysis on 150K news image of April, 2013.

– Identifies the daily most important news images in April, 
e.g., Boston bombing and Texas explosion.



Future Work

• Use caption information

• News Classification

• Quantitative validation by user studies
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