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Abstract. This paper presents a search engine interface enriching search results 
with thumbnails of documents such as  reports, presentation materials, spread-
sheets, and so on. Usual search results consist of text information, such as the ti-
tle and its snippet of each document. Our interface adds the thumbnails of 
documents listed in search results for assisting the search processes of users. 
We evaluate the interface on a web site search engine. The experimental results 
show that our interface enables users to find their target documents more effi-
ciently than using an interface without thumbnails. 

1   Introduction 

Conventional search results basically consist of text information, such as the title and 
snippet of each document. For example, major web search engines, such as Yahoo! 1 
and Google 2 return text-based search results. We can find target information by us-
ing text-based search results. However, text information is not always enough for 
users to find documents. 

For example, when we find documents in business, we have to deal with many 
types of documents such as presentation materials, spreadsheets, and so on. If we use 
a conventional search engine returning text-based search results, we have to perform 
several steps to judge whether documents are relevant for our purpose. These steps 
include downloading each document, opening document with its corresponding appli-
cation, turning pages on the application and so on.  

We present a search engine interface that generates search results with visual infor-
mation to save these steps. Our search results include the thumbnails of documents in 
addition to text-based information used in conventional search results. Our interface 
also provides users with four types of browsing method to facilitate understanding of 
the documents. Users can check the contents of documents without downloading. 

2   System Description 

We describe our system as follows. Let Q be a search query given by a user. Our 
interface posts the query Q to a search engine. The interface receives the search-result 
R(Q) obtained with Q from the search engine. R(Q) consists of N results. We assume 
that each result consists of the title, URL, and its snippet. We denote Ri is the i-th 
result in R(Q) ( Ni ≤≤1 ). Ti, Ui, and Si are the title, URL and snippet of Ri.  
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Next, our interface generates the thumbnail of each result in R(Q). The thumbnail 
of each document consists of the image of each page in the document. If a document 
Di located in Ui consists of |Di| pages, our interface generates the thumbnail THi for 
Di by generating the image of each page in Di. Hi consists of |Di| images.  

Finally, our interface generates a search result RT(Q) including the text-based in-
formation of documents and  their thumbnails. Our interface includes the thumbnail of 
the first page of each document in RT(Q). Fig.1 shows a snapshot of a search result 
generated by our interface.  

 
Fig. 1. A snapshot of our interface 

Our interface has the following four types of preview functions for thumbnails. 
• NORMAL: This preview function enables us to check the pages in the thumbnail 

of each document page-by-page. If we click one of the arrows for moving previous 
or next page, users can see previous or next preview of the current page. If we click 
the button for automatic page turner, we can see all the images for the pages with-
out clicking the arrows. The figure in the left side of Fig.2 shows an example of 
NORMAL browsing. 

• BOOK: This preview function enables us to check the images of pages in each 
document like reading by two-page spread. Consecutive two pages are displayed in 
this view. We can see a next or previous two pages by clicking the edge of each 
view. We can check each thumbnail like flipping a page. The figure in the right 
side of Fig.2 shows an example of BOOK browsing. 

• MEADERING: This preview function enables us to check several images in the 
thumbnail of each document simultaneously. A set of images for a document are 
displayed from top to bottom curving like snake movement. We can grasp of the 
overview of each document by MEADERING. The figure in left side of Fig.3 
shows an example of MEADERING browsing. 
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Fig. 2. Snapshots for NORMAL and BOOK: The left figure is a snapshot for NORMAL. The 
right figure is a snapshot for BOOK. 

 

 

 

Fig. 3. Snapshots for MEADERING and TILE: The left figure is a snapshot for MEADERING. 
The right figure is a snapshot for TILE. 

• TILE: This preview function also enables us to check several images in the 
thumbnail of each document simultaneously. A set of images for a document are 
displayed like tiles. We can also grasp of the content of each document as well as 
MEADERING browsing. The figure in right side of Fig.3 shows an example of 
TILE browsing. 

We can start the NORMAL preview of each document by clicking the thumbnail 
listed in RT(Q) or the button for starting the preview of the document. Then we can 
choose MEADERING, TITLE or BOOK. 

3   Experimental Settings 

We evaluate our interface with the following questions. 

− Q1: How many inquiries by emails did CERT have in 2000?  
− Q2: What is the function of Barracuda for spasm other than segregation and block? 
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− Q3: Which company is in charge of receiving orders for machine glazed paper? 

We prepare the search-results including a document that have the answer of each 
question.(We use the site search for Fujitsu 3). To evaluate the effect of thumbnails 
on each file types, we control the file types of search-results for each question.The file 
type of Q1 is documents such as reports and prepares created with a word processor 
application. The file type of Q2 only consists of presentation materials, and the 
search-result for Q3 only consists of spreadsheets. 

Users firstly try a sample question for studying the usage of our interface. Then the 
users start to find the answer of each question from the search-results. We prepare two 
types of search-results for each question that are with thumbnails and without thumb-
nails. We randomly reordered results in each search-result to alleviate the effect of the 
order decided by a search engine ranking schema.1 

Six users evaluate our interface in this experiment. To evaluate our interface, we 
divide users into two groups. Each group consists of 3 people. The users in the first 
group (Group1) start the first evaluation with the search-results including thumbnails. 
Then the Group1 start the second evaluation with the search-results including only 
text-based information. The users of second group(Group2) evaluate our interface in 
reverse order, firstly using search-results only including text-based information, and 
secondly using search-results including thumbnails. So the users solve the questions 
two times. We compare time to find the answer of each question in this evaluation. 

4   Experimental Results 

Table 1 shows the experimental results for evaluating our interface. The top table 
in Table 1 lists the experimental results. In first evaluation, we see that users of 
Group1 found the answer of each question faster than the users of Group2. For exam-
ple, the average time for Q3 expended by the users of Group1 show about 2.7 times 
shorter than that of the Group2. The average times for Q1 and Q2 expended by the 
users of Group1 also show shorter than those of the users of Group2. These results 
show that our interface contributes to improved time any file types.  

In the first evaluation, the users of Group1 were using preview functions (mainly 
normal preview function) to select the document. Finally they downloaded the docu-
ment to check the detail. All of the users of group2 couldn't get enough information of 
document from title or snippet. Thus, they downloaded each document from high-
order to low-order and checked it. The answer document was ranked 1st or so, user 
could find the answer quickly, but if it is ranked low-order, it takes much time to find 
the answer. 

The bottom table in Table 1 lists the experimental results in second evaluation. All 
users had already known the answers of all the questions, because they had already 
answered them in the first evaluation. Despite all users knew the answers, the users of 
Group1 showed about 2.7 times faster speed for finding the answer for Q3 than 
 

                                                           
1 Previous researches 45 have shown users are more likely to click on the first displayed result 

regardless of its relevance. If the result including the answer of a question is displayed on the 
top of the search-result, we guess users are likely to check the result and find answer without 
checking the other results. To evaluate the effectiveness of thumbnails, we reordered the re-
sults in each search-result randomly to alleviate the affection of ranked order. 
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Table 1. Time (second) for finding the answer for each question. The top table shows the 
results for first evaluaton. The bottom is the results for second evaluation.  

First evaluation 
With thumbnails (first group) Without thumbnails (second group) Query/ 

User A B C AV. C D E Av. 

Q1 147 284 28 153 162 180 249 197 
Q2 43 66 53 54 104 45 41 63.3 
Q3 26 26 61 37.66 240 15 50 101.66 

Second evaluation 
Without thumbnails (first group) With thumbnails (second group) Query/ 

User A B C AV. C D E Av. 

Q1 60 23 14 32.33 26 90 50 55.33 
Q2 25 30 9 21.33 18 80 20 39.33 
Q3 40 10 51 33.66 14 10 13 12.33 
* Av. (Average time of each question). 

Group2. Average times for Q1 and Q2 expended by the Group1 are little bit slower 
than those expended by users of Group2. However, the users of Group1 in the second 
evaluation show much faster speed than speed in their first evaluation.  

5   Related Works 

There exist services that provide rich information other than text-based information. 
Searchme 6 and ManagedQ 7 provide users with search results of web pages as a set 
of thumbnails of pages. MARSFLAG returns search results including thumbnails in 
addition to their text-based results like our interface 8. 

Compared with these services using thumbnails, our interface gives users four 
types of browsing functions. Users of our interface can choose browsing methods. 
Our browsing methods aim at improving procedures of browsing of business docu-
ments such as presentation materials and spreadsheets. 

6   Conclusion and Future Work 

This paper presents a search engine interface enriched with thumbnails of data such as 
documents, presentation materials and spreadsheets, and so on. Our interface adds the 
thumbnails of documents included in search results for assisting the search processes 
of users. We evaluate our interface on a web site search engine. The experimental 
results show that our interface enables users to find their targets information more 
efficiently than an interface without thumbnails.  

We have evaluated our interface with small number of users in this experiment. We 
should evaluate our interface with more users in future work. We should also evaluate 
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our interface with different aspects such as effect of number of results, mixed file 
types, and so on. 

Acknowledgements. The authors thank the users help us to evaluate our interface. 
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