
Augmenting Web 
Search Surrogates 
with Images 
 
Robert Capra1 

Jaime Arguello1 

Falk Scholer2 

 
1School of Information and Library Science 
 University of North Carolina at Chapel Hill 
  
2RMIT University, Melbourne, Australia 
 
CIKM 2013, San Francisco, CA 
October 29, 2013 



Rob Capra, @rcapra3 – Augmenting Web Search Surrogates with Images – ACM CIKM 2013 

Web search results 

Each result is represented on a search result page (SERP) by 
a surrogate consisting of a title, URL, and text snippet 
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Other surrogates include images 

 News articles 

 Shopping results 

 Videos 
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Web search results 

Why not include images for Web search results? 

Could images help users assess relevance? 
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A particular case of interest... 

Ambiguous query 
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Diversified results 

car 

animal 

sports team 

car 

car 

animal 

Ambiguous query 

Diversified results 

car 

car 
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Diversified results 
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Diversified results 

Images might be 
especially helpful on 
SERPs with diversified 
results from 
ambiguous queries. 
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Prior work:  images in surrogates 

 Three general approaches: 

 Thumbnail of underlying page 

 Combination of visual + textual elements 

 Single images from underlying page 

 Mixed results on effectiveness 

Woodruff et al., 2001 

Teevan, et al., 2009 

Li, et al., 2009 

Aula, et al., 2010 

Jiao et al., 2010 

Loumakis et al, 2011 
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Commercial efforts 
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Our focus 

Use an image from the underlying page to augment the 
textual components of the surrogate 
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Individual surrogate vs. whole SERP 

Two ways images could help (or hurt) 

Do images help/hurt? 

For individual 
surrogate level 
judgments? 

For helping to make 
sense of the SERP 
as a whole? 
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Image quality 

Not all images on a page are helpful/representative 

Do images help/hurt? 

For individual 
surrogate level 
judgments? 

For helping to make 
sense of the SERP 
as a whole? 

Does image 
quality matter? 

Does image 
quality matter? 

Good image = strongly related to the 
main content of the page 
 
Bad image = not related to the main 
content of the page 
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Diversified vs. homogeneous results 

Do images help/hurt? 

For individual 
surrogate level 
judgments? 

For helping to make 
sense of the SERP 
as a whole? 

Ambiguous queries  diversified results 
Unambiguous query   more homogeneous results 

Do images help more for SERPs with diversified results? 

Does diversified 
vs. homogeneous 
results matter? 

Does image 
quality matter? 

Does image 
quality matter? 
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Research questions – Two user studies 

Do images help/hurt? 

For individual 
surrogate level 
judgments? 

For helping to make 
sense of the SERP 
as a whole? 

Image quality Image quality 
Diversified vs. 
homogeneous 
results 

1 

2 
3 

1 

2 

1. Do images help? 

2. Does image quality matter? 

3. Do images help more with diversified results? 

Study 2: 
SERP-level 
interaction 

Study 1: 
Individual 
surrogate 
judgments 

1 

2 

3 
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Study overviews 

Study 1 – Individual surrogates Study 2 – SERP interaction 
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Experimental Variables 

• Search task 

 150 search tasks 

 Ex:  “Find information about the Mitsubishi Eclipse?” 

• Query type 

 Ambiguous  diversified results 

 Unambiguous   more homogeneous results 

• Image type 

 Good image – strongly relates to the main focus of the page 

 Bad image 

 Mixed 

 No images – baseline 
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Task and Query Creation 

Task Ambiguous query Unambiguous query 

Find information about the 
Achilles tendon. 

achilles  achilles tendon 
 

Find information about the 
Chevrolet Corsica. 

corsica chevy corsica 
 

Find information about the 
rock band Genesis. 

genesis genesis band 

Find information about 
Swanson, a brand of frozen 
and canned foods. 

swanson swanson food brand 
 

• Ambiguous entities identified from Wikipedia disambiguation pages 
• Filtered against AOL query log 
• Selected 150 popular entities and wrote task descriptions 
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Task and Query Creation 

Task Ambiguous query Unambiguous query 

Find information about the 
Achilles tendon. 

achilles  achilles tendon 
 

Find information about the 
Chevrolet Corsica. 

corsica chevy corsica 
 

Find information about the 
rock band Genesis. 

genesis genesis band 

Find information about 
Swanson, a brand of frozen 
and canned foods. 

swanson swanson food brand 
 

• Unambiguous queries collected from a crowdsourced study 
• Presented task description, users issued queries 
• Selected most common query out of x10 redundancy 
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Search Results and Images 

 Search Results 

 Title, URL, & snippet were cached from Bing Search API 

 150 tasks x 2 queries x 10 results = 3,000 text surrogates 

 Relevance of each underlying page was judged by trained 

assessors. 

 Images 

 were cached from the underlying 3,000 web pages 

 For each page, a good and bad image was selected based on a 

rule-based classifier + crowdsourced judgments 
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Study 1 
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Study 1 – Experimental design 

 Independent variables 

 Task: 128 tasks  (not all pages had good/bad image) 

 Query type: ambiguous, unambiguous 

 Image type: good, bad, mixed, no image 

 Fully crossed 

 128 x 2 x 4 x 5 (redundancy) 

 Dependent variables 

 Accuracy = % correct 

 Average judgment duration (in milliseconds) 
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Study 1 – Procedure 

 Crowdsourced on Amazon Mechanical Turk 

 Workers cut-off if they failed > 3 “check” tasks 

 Tasks were randomly assigned 

 Workers were randomly assigned to an image condition 

 Surrogates presented in groups of 5 to 10 for the same task 

 Total judgments collected = 34,000 

 

 

 



Rob Capra, @rcapra3 – Augmenting Web Search Surrogates with Images – ACM CIKM 2013 

Study 1 – Accuracy 

Results: 
(based on 34,000 judgments) 
 
• Good images led to 2.3% 

improvement in accuracy 
over text-only (p<.01). 

   (Effect of image: χ2(3) = 24.26, p<.01) 

 
• Overall, accuracy was high. 



Rob Capra, @rcapra3 – Augmenting Web Search Surrogates with Images – ACM CIKM 2013 

Study 1 – Accuracy 

Some good news: 
 
• No significant drop in 

accuracy for bad and 
mixed images. 
 

• This means good helped 
(a little) and bad didn’t 
hurt. 
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Study 1 – Binned Analysis 

High bin = perfect accuracy in text-only condition 
Low bin = everything else 

Good vs. text-only, 24% increase (p<.01) 
(Effect of image:  χ2(3) = 119.67, p<.01) 
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Study 1 – Binned Analysis 

High bin = perfect accuracy in text-only condition 
Low bin = everything else 

Good vs. text-only, 4% decrease (p<.01) 
(Effect of image: χ2(3) = 249.42, p<.01) 
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Study 1 – Judgment duration 

High bin = perfect accuracy in text-only condition 
Low bin = everything else 

Good vs. all, ~230ms increase (p<.01) 
(Effect of image: F(3)=25.55, p<.01) 
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Study 1 – Judgment duration 

High bin = perfect accuracy in text-only condition 
Low bin = everything else 

Good vs. all, ~350ms increase 
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Study 1 – Results Summary 

Do images help/hurt? 

For individual 
surrogate level 
judgments? 

Image quality 

1 

2 

1 

2 

Good images help, but only a 

small amount (2.3%) 

Image quality (good vs. bad) 

matters. 

Bad images didn’t help at all. 

Study 1: 
Individual 
surrogate 
judgments 
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Study 2 

Do images help/hurt? 

For helping to make 
sense of the SERP 
as a whole? 

Image quality 
Diversified vs. 
homogeneous 
results 

3 

1 

2 

Study 2: 
SERP-level 
interaction 
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Study 2 

• SERP-level judgments 

 Initial query & SERP provided 

 Task:  select a relevant result 

 Or, click the “none relevant” button 

 No query reformulation allowed 
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Study 2 – Experimental design 

 Independent variables 

 Same as Study 1 

 Fully crossed 

 150 tasks x 2 query types x 4 image conditions x 5 redundancy 

 6,000 total trials 

 Dependent variables 

 Click-precision = # clicks on relevant results / total # clicks 

 Time-to-completion = (end time – start time) 

 Crowdsourced on Amazon Mechanical Turk 

 Random assignment of tasks 

 Workers assigned a random image condition 
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Study 2 – Click precision 

Good vs. text-only, 2% increase 
(not sig.) 
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Study 2 – Click precision 

Good vs. text-only, 7% increase 
(Effect of image: χ2(3) = 6.80, p=.08) 

No sig. diff 
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Study 2 – Time-to-completion 

Bad & mixed > text-only & good (p<.01) 
(Effect of image: F(3)=9.38, p<.01) 
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Study 2 – Results summary 

Do images help/hurt? 

For helping to make 
sense of the SERP 
as a whole? 

Image quality 
Diversified vs. 
homogeneous 
results 

3 

1 

2 

1 

2 

Good images may help, but 

only a small amount (2.0%) 

Image quality matters. 

Bad images didn’t help 

click-precision at all. 

Bad images led to longer 

time-to-completion 

For ambiguous queries with 

diversified results, good 

images helped more (vs. 

unambig/homogeneous) 

 

3 
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Implications 

• Images could help in specific cases 

 When the query is ambiguous and results are diversified 

 When the textual parts of surrogates are lacking 

 

 Both these cases can be predicted 

 Many ambiguous queries are already known 

 Simple metrics could predict text surrogate quality 

 

 Fast image classifiers can select a good image about 

85% of the time 

 

 Image use could be selectively, algorithmically applied 
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Questions 

Rob Capra 

@rcapra3 

rcapra@unc.edu 

UNC School of Information and Library Science 

 

mailto:rcapra@unc.edu

