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1. Project Goal

The main claim of this project was that the underlying 
technology of diversity search can be exploited to support 
professionals who perform comparative or analytical tasks 
with iterative searches. A comparative search task often 
requires a multi-dimensional representation of search 
results (e.g., What are the world leaders’ agenda for global 
issues?). A use scenario is given below to highlight that 
the current search engine technology does not support a 
complex exploratory task. The project’s goal was to propose 
and develop a grid-based interaction model which explicitly 
encouraged searchers to formulate queries using a notion 
of instances and facets. The diversity search technology 
was also exploited to automatically retrieve instances and 
facets for a given topic. The project carried out a user study 
to evaluate the performance of the proposed system in the 
context of the NTCIR-9 VisEx Task.

Use scenario
A journalist is writing an article for Politics section. She 
aims to summarise world leaders’ agenda on global issues 
(e.g., global warming, terrorism, economic crisis) so that 
her readers can understand the similarity and difference 
among the leaders. To do so, she needs to submit a range of 
queries to conventional search engines to gather individual 
information piece by piece.

2. Technical breakthrough

To address a challenging problem of complex search tasks, 
the project developed several innovative methods to support 
analytical exploratory search. Some of the highlights were 
given below.

• Grid Interaction Model
The proposed model explicitly encourages a searcher to 
interact with the information space using two dimensions: 
instance and facet. An instance in the above scenario is 
individual world leaders, while a facet is each of global 
issues. The dimensions are designed to help searchers 
to synthesise a set of search results retrieved for a given 

Figure 1: Illustration of research problem and proposed 
approach
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complex search topic (i.e., world leaders’ agenda on global 
issues). We call this interaction model based on instance and 
facet, a grid-based interaction. The grid-based interaction 
can be applied to a range of comparative or analytical tasks 
(e.g., product survey, literature review, travel planning, 
etc.) performed by professionals in many domains.

• Unique Query Syntax
The proposed interaction model is useful not only for 
developing user interfaces, but also for designing expression 
of complex query spaces. We proposed and implemented 
a query syntax specifically designed for the grid-based 
interaction model.

In the proposed query syntax, each dimension was 
represented (or separated) by a bar sign (|), and keywords 
in individual dimensions were divided by a comma (,). For 
example, the grid query ‘david cameron, barack Obama | 
approval rate’ will yield two internal queries such as ‘david 
cameron approval rate’ and ‘barack Obama approval rate’. 
This syntax allows searchers to express multidimensional 
query space with a simple and intuitive manner.

• Integration of Diversity Search Technology
One of the motivations of this project was to integrate the 
states of the art diversity search technologies to enhance 
the grid-based interaction model. With close align with the 
NTCIR-9 INTENT Task (organized by MSR researchers), 
we implemented a facet/instance suggestion function in 
the latest version of the grid search interface. Although 
the integration is still an initial stage, the development of 
diversity search technologies can provide further capacity 
to enhance the grid-based interaction.

• Natural User Interface
With the growing number of tablet PCs on the market, it 
has become important to consider user interaction where 
conventional keyboard and mouse are not available. To 
address this element in interaction design, the latest version 
of the grid search interface can support speech input of 
queries and multi-point operation of grid.

3. Innovative Applications 

This project developed several versions of search interface 
based on the grid-based interaction model. Some of the 
highlights is described below.

Grid Search Interface
The interface is composed of three main areas, namely, 
Query Box, Document List, and Grid. When a user submits 
a query in Query Box using the proposed syntax, both 
Document List and Grid are shown with search results. 
There is a History button next to Query Box which allows 
users to revisit and rerun previous queries submitted in a 
search session.

Figure 3: Grid Search Interface

Figure 2: Query syntax for grid-based search
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Query Box and Cell Labels
The Grid area consists of Labels and Cells. Labels are 
derived from individual terms given in Query Box. Given 
that a user submits a query ‘Blair, Clinton | Middle East 
Peace, Japanese Economy’ to the interface, terms on the 
left part of a query (i.e., Blair and Clinton) are placed as a 
row label (Green Line), while terms on the right part (i.e., 
Middle East Peace and Japanese Economy) are placed as a 
column label (Red Line).

Venn Diagram Presentation
The Grid Interface has multiple ways to present search 
results. One way is to divide keywords using a Venn 
Diagram so that searchers can analyse a set of common 
terms appeared in two cells as well as unique terms in 
individual cells. The example compares blair and Clinton 
in the context of middle east peace. The top and bottom are 
unique terms and middle is common terms.

Facet/Instance Suggestion
The latest version of the Grid Interface has a suggestion 
for facet or instance in the grid. When suggestions are 
available, the add button changes to a highlighted number 
that indicates a size of suggested terms. A user can click 
the button to see and select suggested labels, or create a 
new one. Currently the suggestion comes from Bing API, 
as suggested by the NTCIR-9 Intent Task.

Speech Input
To support a tablet based interaction, the latest version 
of the Grid Interface can accept speech input for queries 
and cell labels. It uses the standard HTML-5 speech input 
function, but can be extended to a native device provided 
by a mobile OS.

4. Academic Achievement

The innovative Grid Search Interface prototype developed 
in this project has been evaluated in the context of the 
NTCIR-9 VisEx Task [Kato, et al]. Participants of the user 
study were asked to perform complex exploratory search 
tasks (Event collection task and Trend summarization task) 
using the Grid Interface and compared their perception, 
behavior, and performance to a conventional baseline 

Figure 4: Query Box and Cell Labels syncronisation

Figure 5: Venn Diagram Presentation

Figure 6: Facet/Instance Suggestion

Figure 7: Speech Input Support
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interface. There are multiple promising findings from the 
experiment [Joho and Sakai, 1; Joho and Sakai, 2]. First, 
behavioural analysis of successful search sessions supports 
the validity of underlying interaction design used for the 
development of the Grid Interface. There were many cases 
their information needs can be expressed by the proposed 
query syntax. Second, when compared to the conventional 
baseline, participants required fewer time to consult external 
resources, and found more new information. This suggests 
that the proposed system can allow users to explore the 
corpus more effectively and discover new relationship 
between relevant concepts through analytical search.

5. Achievement in Talent Fostering

This project has had tremendous effects on the graduate 
students in my lab to gain insight into exciting challenges 
and problems in Information Access research. It made them 
aware the scale and complexity of developing effective tools 
to support people’s information seeking activities. This 
project also helped encourage promising undergraduate 
students in my lab to study search technologies and relevant 
academic domains.

6. Collaboration with Microsoft Research

The collaboration with Microsoft Research was based on 
research activities of the 9th NTCIR (NII Testbeds and 
Communities for Information access Research, http://
research.nii.ac.jp/ntcir/ntcir-9/). The project gained 
significant level of academic and technical insight from the 
NTCIR-9 Intent Task, (partly) organized by Dr. Sakai and 
other researchers from MSRA. The project also had great 
benefit via regular discussions with Dr. Sakai. Furthermore, 
the prototype system made frequent use of Bing API as 
a backend search engine that enabled our development 
possible. This will set the foundation for future collaboration 
with MSR such as joint research seminars, joint projects, 
and summer internships.

7. Project Development

Part of the project’s achievement will be further investigated 
in the context of a Grant-in-Aid for Young Scientists (B) 
Project from JSPS (2012-2014).
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