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CHAPTER 1 


 


Introduction  
 


 
1.1  RELATIONSHIP BETWEEN THE ASTRONOMY CURATOR AND  
THE ONLINE ASTRONOMY NEWS 
 
 
 


he Nagoya City Science Museum, which houses one of Japan's largest 
planetariums, has many sections on modern technology. Its astronomy curator’s 
primary function is as a subject specialist, and he is also expected to conduct 


original research and lead the new organization in astronomy information.  
 
Their job is to research, investigate, collect data, prepare exhibitions and manage 
museum data. They also have a duty to educate visitors during exhibitions. Museum 
curators are content specialists responsible for an institution's collections and are 
involved with the interpretation of their museum’s exhibits. They are often responsible 
for public education programs as well, such as school trips, lectures and workshops. In 
addition, they may lead fundraising efforts for their museums by writing articles and 
publicity materials. 
 
Astronomy curators are also data collectors. Due to the development of space 
astronomy during recent decades, they have witnessed a veritable inflation. 
Confronted with this flood of data, curators have to change their methodology. It is 
necessary not only to manage large databases, but also to take into account recent 
developments in information retrieval. 
 
Astronomy and space science are now evolving in a context where information is a 
combination of text numerical data, graphics and images. All these aspects can of 
course be combined in a single scientific paper, and are also increasingly retrieved and 
amalgamated from differently structured databases and archives located in various 
places around the world and linked through specific networks. 
 
 


T 
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Furthermore, as the twenty-first century approaches, successful storage and retrieval of 
the exponentially growing body of scientific information is quickly becoming 
dependent upon the Internet and the World Wide Web (WWW). The way in which 
scientists seek information to support teaching, research, and creative activities is 
changing as new technologies and information delivery systems emerge.  
 
Consequently, the traditional model of scientific communication wherein information 
is primarily disseminated through, and subsequently becomes most highly valued 
when printed in, referred magazines or newspapers, is being challenged. In an effort to 
understand how scientists are responding to the changing methods of information 
dissemination, our research provides a system to support the reconstruction of 
information. 
 
To avoid any ambiguity, it is important to make clear from the beginning what the 
concept of information covers with regard to astronomy curators. Generally speaking, 
retrieving information concerns not only classical astronomy references, but also 
astronomy research materials and scientific contents of news. For this reason, curators 
usually need to use the astronomy news website to obtain the up-to-date news for their 
activities.  
 
Unfortunately, the existing development of an astronomy curator supporting 
environment is not convenient, and the problems confronted are how to collect the 
news from various important web sites and how to display the extracted news for 
curators in order to prepare explanation programs at a museum. 
  
(1) News collecting and managing is time wasting  
 
In the existing astronomy websites and news systems search functions are limited to 
one time period or driven by one keyword. To gather news from different research 
institutions, we have to visit each website separately, which is quite inconvenient and 
time-consuming.  
 
(2) Hard to gauge the overview and the relationship of all news 
 
For existing online news applications, if users only wish to know about one kind of 
astronomy object news, they still have to read all the titles before extracting suitable 
article. Each website has its own interface design to search and display astronomy 
news, so that it might sometimes be a confusing and time consuming task for curators 
to get used to it. Since the massive amount of news and records is often mixed up on 
the same news page, the target news that curators would like to pick up or related 
news cannot be easily found. 
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(3) The curator has no idea how to edit most significant news topics from all news 
collections. 


 
There is no system able to guide the users to build their own knowledge effectively and 
efficiently. In addition, no editor techniques can be adopted to disclose fine details after 
the system catches the curator’s fine preference for making research and educational 
programs. 
 
 


1.2  RESEARCH PURPOSE 
 
Curators use astronomy news sites because it is convenient to get recent information in 
order to construct the monthly theme at the planetarium. However, it remains 
difficulty to survey all the news from the present to the past. In addition, there are just 
too many newspapers and magazines, complicating reading all the news data every 
day, even though curators really need these data to support education and research. 
 
In order to provide a feasible toolbox, it appears necessary that a system be able to 
adapt itself to different types of data formats for the news, so as to reflect the different 
needs of experts and news searching requirements. Several surveys [1], [2] would also 
allow identifying a deeper relationship between information construction strategies 
and supporting elements. This study could thus be completed or modified to provide 
better support for astronomy news management and browsing.  
 
The interesting points of this development are that it surpasses frames of news 
browsing and has implications in information design and database architecture; it 
would also be interesting to evaluate the system in more convenient situations. 
Therefore, based on the existing problems mentioned above, an integrated astronomy 
news environment must consider the following research purposes: 
 
Purpose 1: Classification for astronomy news with data collection and management  
 
In this study we developed a function for automatic news extraction and classification 
on the base of curators’ interest that is a news editing system to perform 
curator-adaptive visualization. The news management solves existing problems, which 
benefits the technical implementations of users, and tools can be modified without any 
impact on their description in the system; technical changes have no effect on the 
system manipulation for astronomical expertise.  
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Purpose 2: Overview of astronomy news with user-friendly display and 
classification schemes 
 
As news collections may carry a huge amount of information, it is sometimes difficult 
for curators to understand the news itself and its distribution on a time and/or space 
scale. Supporting news visualization is one potential solution for exploring news 
relations and significance intuitively. Therefore, several visualization schemes for 
astronomy news have been developed based on the requirements of curators. 
  
 
Purpose 3: Increase value of astronomy news with knowledge of curators and their 
mutual usage  
 
The third purpose of this study is to propose a theoretical framework as a foundation 
for better providing and further supporting the adoption of knowledge sharing. The 
paradigms for the diffusion of innovation theory, the reconstruction acceptance model, 
and the uses and curator activities were examined. With the curator activities as a 
foundation, we can build a news relationship and an evolvement package of all news. 
With the visualization news editor with dynamic performance, we offer support to 
connect astronomy events. Curators can determine the records of the packages of 
astronomical news or what happened in the development of astronomy research.  
 
 


1.3  CONTENTS 
 


 


Deriving from the above problems and purpose in the field of astronomy information 
support for curators, chapter 2 gives related work within many applications for 
information visualization that have been developed; researchers already apply 
subjective measurements to accompany objective results. Therefore, this system defines 
a central element, concepts of a curatorial support environment that has to perform 
what is defined. 
 
In chapter 3, a layered approach is presented that builds upon and combines formal 
representations of existing browsing systems, and presents the management service 
that is built around our system and the new features of news management and news 
data re-construction in the Astronomy News and information support Environment 
(ANE)
 


. 
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Chapter 4 provides related work within the context of using data browsing 
technologies to align different news sources or information. We elaborate on the 
created news browsing applications in the ANE and we discuss the evaluation of our 
developed functions by astronomy curators. 
 
Some concrete examples are shown in chapter 5 to illustrate the new features for 
management and data re-construction of the news in the ANE. The implementation of 
the system would raise problems such as how to build news packages and how to 
manage it by curators themselves. This set would constitute a toolbox that can be used 
to meet different curators’ requirements. In order to provide the toolbox, it appears 
necessary to deal with different types of news formats. 
 
Finally, a discussion is shown in chapter 6 to point out what problems we solved, and 
to summarize the research on an integrated astronomy news platform and supporting 
environment for curators based on content reconstruction and management. 
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CHAPTER 2 


 


Review the Astronomy News and Information 
Support Environment 


 


 
2.1  RELATED RESEARCH AND CASES 
 
 
2.1.1  Content management system 
 
 


ontent Management System (CMS) is a software application for creating, 
publishing, editing and managing content. It is widely used by the news and 
media organizations, e-commerce websites, libraries, broadcasting and the film 


industry, and educational institutions to handle the teaching content efficiently. The 
content used in a CMS is stored mostly in a content repository which is a hierarchical 
container with structured or unstructured data.  
 
Since the primary role of a CMS is to organize content items to make them accessible 
through intuitive queries, metadata assignment mechanisms are an important feature 
of it. Moreover, metadata have never had such an important impact on the capability of 
CMSs to manage, retrieve, and describe content [1],[2]. CMS has been used for 
managing content. However, nowadays the user is becoming a producer of content, 
much more attention is pouring into visualizing schemes.  
 
 
 
2.1.2  Content display using timeline and map  
 
To bridge user’s needs and large-scale data, visualization is widely used to help people 
interactively explore large amount of information and find interesting aspects. 
Visualizing news documents published over classification can facilitate understanding 
the event trends. Some researchers use keywords, time, and space as interface cues for 
the visualization (Table 2-1). 


C 
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Table 2-1 
Cases of content display and classification 


 


Researches and descriptions 
Dimensions 


T S K E O 
Timemanager; a set tools providing animation of dynamic changes 
of events over geographical locations and time (Andrienko et al., 
2000). 


○ ○    


Digital Library Project unstructured text have been detected and 
visualized (Smith, 2002). 


○ ○  ○  


Matsumoto, he developed an application technique for time-series 
documents on the Internet (Matsumoto et al., 2005). 


○     


TimeMine detects the most important reports and organizes them 
through a timeline (Swan et al., 2000). 


○     
Matthew Brady photographs from the American Civil War were 
organized in text timelines (Mehler et al., 2006). 


○     
ESRI’s ArcWeb, uses a map view to display street data, weather 
data, photographic data and flood data.  ○    
Newsmap organizes news topics from Google news on a rectangle; 
each news story covers a visualization space.  ○    
Wall Chart of World History displays the reigns of the rulers of the 
world’s major countries with commentary and important historical 
events (Deacon, 1998). 


   ○  


ThemeRiver; the vertical distance, or width, of the river indicates 
the collective strength of the selected themes. It can show the 
history of an event collection (Havre et al., 2000). 


○  ○   


River metaphor visualizes a document collection’s timeline and 
selected thematic content and strength (Mehler et al., 2006). 


○  ○   


Ide’s research talks about the relationship between 
different people using a photo archive (Ide et al., 1998).   ○   
DELOS project has made significant progress in multiple areas, 
including information access and personalization, object detection 
and visualization (Antini et al., 2006) . 


    ○ 


Informedia Digital Video Library project has achieved significant 
progress analyzing, indexing, and searching news collections 
(Hauptmann et al., 2005). 


    ○ 


Nomata’s research showed the observation and supply of visual 
summaries of news articles (Nomata et al., 2007).     ○ 


 


 
T=Time, S=Space, K=Keyword, E=Event, O= Other. 
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From visualization point of view, the timeline extensively exploits color, shape, and 
scale. In some papers, timelines are effectively used to show cultural or scientific 
advances [3]. In the Perseus Digital Library Project, historical events with information 
of date and place extracted from unstructured text have been detected and visualized 
[4]. The approach is more applicable to visualizing historical events rather than 
emerging events, which are seldom covered in published documents. 
 
Matsumoto (2005) proposed a multi-channel dissemination system with a time 
dependent filter and an application technique for time-series documents on the 
Internet. He also took a push-based application method based on confidence and scoop 
levels to describe a prototype system [5]. Time mine detects the most important reports 
and organizes them through a timeline [6]. The Matthew Brady photographs from the 
American Civil War were organized by text timelines in the American Memory Project 
of the Library of Congress [7]. 
 
In-spire visualizes text document collections, where the statistics of news reports are 
put on a world map to provide information about the heat relations among the regions 
[8]. ESRI established in 1969 is a leading software solution company that provides 
geographic information systems technology. It is a comprehensive offering of 
nationwide data and services that include street data, weather data, photographic data, 
and flood data. ESRI’s software helps organizations understand customer needs, 
analyze site locations, visualize and map demographic data, and identify market 
trends [9].  
 
In Newsmap, which can organize news topics from Google news each news story 
covers a visualization space that is proportional to the number of related news pages 
reported by Google. News titles are drawn in the [10]. Event relations are particularly 
important. Viewing event relations between the news with timelines has similarities to 
viewing postulated relationships between propositions in hypertext argumentation 
systems [11],[12].  
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(a) Google Earth 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
(b) ChronoZoom 


 
 
 
 


Fig. 2-1.  Applications of related cases 
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2.1.3  Content display based on the classification 
 
Date and place information were displayed on timelines and maps. Another 
visualization function can highlight some key words and phrases associated with a 
selected event [13]. The Wall Chart of World History (1998) displays the reigns of the 
rulers of the world’s major countries with commentary and important historical events 
[14]. ThemeRiver, which visualizes a large collection of documents with keywords or 
themes that represent their distribution structure in the collections, depicts thematic 
variations within a large collection of documents over time. A river metaphor 
visualizes a document collection’s timeline and selected thematic content and strength, 
as indicated by the river’s flow, composition, and changing width [15],[16].  
 
Ide’s researches pay attention to the characteristic of “who”, and he proposes an 
interface which can show the relationship between different people using a photo 
archive [17], because everyone in his system is based on the relationship connect 
technique with a particular characteristic. The DELOS project has made significant 
progress in multiple areas, including information access and personalization, object 
detection and visualization. Several applications have been reported, such as 
keyword-based news retrieval and visualization of query result [18],[19],[20]. On the 
other hand, to enhance the power of the visual features of various news concepts, the 
Informedia Digital Video Library project at CMU has achieved significant progress in 
analyzing, indexing, and searching news collections [21]. Nomata (2007) proposed a 
novel visualization system for news articles that supports the exploration, the 
observation, and the supplying of visual summaries of news articles [22]. 
 
2.1.4  Cases of visualization system 
 
For visualization systems, keywords, time, and 3D space are used for visualization 
interface. A case in point is Google Earth, users can travel anywhere in the world 
viewing satellite imagery, maps, terrain, 3D buildings, and even galaxies in space. 
Switch to Moon mode in Google Earth [23], they can enjoy the moon environment 
using 3D models of landed spacecrafts, and 360-degree photos. Users can also explore 
the distant galaxies and view constellations in the same system (Fig. 2-1 a).  
Microsoft Research, Russia's Moscow State University, and UC Berkeley 
launched ChronoZoom [24], a dynamic atlas of time. Each major era is pegged down 
with colored dialogue boxes the user can click for multimedia explanations. These 
include the origins of the Universe and the first stars, the advent of life, agriculture, 
and the modern world (Fig. 2-1 b). The project is described as "an open source 
community project dedicated to visualizing the history of everything to bridge the gap 
between the humanities and sciences using the story of Big History to easily 
understand all this information." 
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Table 2-2 
Comparing ANE with related research and cases 


 
 Content  


Management 
Content  


Visualization 
Content 
Reuse 


 Time manager  


× ○ △ 
provides an animation of dynamic the changes 
of events over geographical locations and time 
(Andrienko et al., 2000). 
 
 Perseus DL’s map of top events 


× ○ △ 


involves detecting and visualizing documents 
with date and place information. More 
detailed displays could highlight key names 
and phrases associated with a selected event. 
(Smith, 2002) 
 
 ThemeRiver  


× ○ × 
has the vertical distance, or width, of the river. 
It can show the history of an event collection 
(Havre et al., 2002). 
 
 Google Earth 


○ ○ △ 
allows users to travel anywhere on Earth to 
view satellite imagery, maps, terrain, 3D 
buildings, and even galaxies in space. 
 
 ChronoZoom 


× ○ × 
is a dynamic atlas of time. These include the 
origins of the Universe and the first stars, the 
advent of life, agriculture, and the modern 
world. 
 
 ANE (Astronomy News and information 


support Environment) 


○ ○ ○ 


proposes a theoretical framework as a 
foundation for better understanding and 
further analyzing the adoption of online news. 
The technology acceptance model, and the 
uses and gratifications integrated news system 
were examined. 
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2.2  COMPARING ANE WITH RELATED RESEARCH AND CASES 
 
 
Online news services have become one of the major channels for people in the 
developed and developing countries to shape their views of the world (Table 2-2). 
However, the issue of how to create a successful and widely adopted news services has 
remained ambiguous. A theoretical framework for better understanding and analyzing 
the adoption of online news services is built that shows the relationship between these 
factors and their adoption [25], [26].  
 
For visualization systems, some researchers use keywords, time, and space (i.e. Time 
manager, Digital Library Project, ThemeRiver) for visualization interfaces. Time 
manager, which can support the interactive exploration of spatial data on the Internet 
over time, has been integrated into several web applications, such as viewing dynamic 
changes in forest areas, demonstrating the movement of white storks in Africa, 
visualizing earthquake occurrences over time, and showing the time variations of 
thematic data [13].   
 
ThemeRiver depicts thematic variations within a large collection of documents over 
time [16]. Arranging data by their relationship has been widely used in other visual 
retrieval applications for the web. Recommending the most interesting news topics to 
users, all of these existing news visualization systems prefer to disclose the available 
information, and thus the users have to dig out their aiming information by themselves. 
In addition, since each website has its own interface design, it is sometimes confusing 
and time consuming for the curators who are usually not specialists of information 
technology to get suitable information. 
 
Moreover, when large amount of news collections come into view at the same time 
they may mislead users. To compensate for this problem, Van Wijk tried to disclose 
different distribution structures of the news. However, such distribution structures 
could not work well, because they might not fit the users’ real needs [27]. Therefore, to 
incorporate the classification of news topics in order to archive more effective 
visualization and to explore news collections [28],[29],[30], Google Earth uses 
predefined ontology to assist visual content analysis and retrieval. 
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Fig. 2-2  Three studies and features of ANE 
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2.3  RESEARCH OF INTEGRATED ASTRONOMY PLATFORMS AND 
CURATORIAL SUPPORT ENVIRONMENT FOR INFORMATION RECONSTRUCTION 
 
 
This research strives to answer the problems described above by developing a 
web-based support environment. We focus on the following three distinctive points for 
designing and developing our platform (Fig. 2-2). 
 


Study1  
 
News capture and management: pigeonholing of the astronomy news with data 
collection and management 
 
To design a system that conforms to data management schemes for visualization of the 
astronomy news, we should exploit the concept of how to manage it by curatorial 
knowledge. As mentioned above, because of the inconsistency in news format of 
astronomy websites, management inconvenience must be improved in our system. 
Consequently, the system has to have the following features: 
 
 Feature1 
To capture and manage the astronomy news automatically from major astronomy 
websites 
 
 Feature2 
To provide a data structure for easy-to-use management 
 
 
Study2  
 
Design for news classification and visualization: overview of astronomy 
information with display and classification 
 


 
Before designing the visualization interface in our system, some well-known global 
astronomy news websites should be surveyed and analyzed in order to understand the 
data format and indispensible attributes. Through the investigation, the extracted 
keywords items (i.e., space, time, and classification) are simultaneously assigned to an 
information visualization panel in our system. Typical famous astronomy websites like 
National Aeronautics and Space Administration (NASA) or Japan Aerospace 
Exploration Agency (JAXA) are still using classical textual list interfaces. Therefore, it is 
difficult to understand how the related news is distributed in time or space. 
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Our system aims to provide a browsing interface intuitively and graphically for 
astronomy curators. Each function of the system should be developed on the basis of 
the specificities of the curator’s request. Well designed time and spatial interfaces are 
supposed to outperform list-type interfaces.  
 
 Feature1 
To display the overview of news by space and distance 
 
 Feature2 
To display the relationship of news by time and classification 
 
 
Study3  
 
Multiuse and reconstruction of news: increasing value of astronomy news with 
knowledge of curators and their mutual usage 
 
A news package editor is developed in ANE for this purpose. It interacts with a 
multimedia database of astronomy news, and can be integrated into the platform of a 
news browsing system, with the possibility of obtaining and connecting similar news 
sites, and used by astronomy curators. The creation of a complete technical and 
multimedia database deals with the astronomy news of event information. The 
retrieved stories can be organized on the basis of subject group, so that the curators can 
easily know the history of events that they have an interest in. The editor has the 
following features: 
 
 Feature1 
To display a set of news as a new package according to a curator’s interest 
 
 Feature2 
To edit related news in order to make a package into educational materials 
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2.4  ORIGINALITY AND SIGNIFICANCE 
 


 
Curators are always searching for the best educational method to exploit new 
technology in their educational activities. The astronomy websites are useful 
information sources for them to make educational materials. However, it is sometimes 
confusing to find suitable news or information through these sites. In addition, their 
search functions are limited to one time period or one keyword. To gather news from 
different research institutions, we have to visit each website separately, which is quite 
inconvenient and time-consuming. Therefore, in this study, an integrated system 
focusing on astronomy news is being constructed.  
 
The purpose of this study is to propose a theoretical framework of integrated 
astronomy news platform and curator support environment for information 
reconstruction as a foundation for better understanding and further analyzing the 
online news (Fig. 2-3). The research’s originality and significance is as follows: 
 


 
[Easy to manage]  


 Integration of astronomy news and curatorial management 
 
In this paper, we present a system that comprehensively supports various kinds of 
astronomy information for curators who can use it based on their needs. As a 
fundamental function of the system, a content gathering, management, and browsing 
system was developed to support online resources delivery in more convenient way for 
curators.  
 
 


[Easy to understand]  
 Improvement of news browser tools for curators 
 
Some well-designed visualization schemes are indispensible for browsing a large 
amount of news spread over time and space. The curator selects appropriate 
information as educational elements for the theme that he will explain in the lifelong 
learning activities. These elements can be accumulated with the curator’s own 
knowledge.  
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Fig. 2-3  Research originality 
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[Easy to use]  


 A suitable editor based on different curatorial activities 
 
The needs or interests of different kinds of learners or visitors might lead to a variety of 
interpretations of the curator’s requirements in the news editing process. There is a 
standardization effort to develop metadata that aim at being pedagogically neutral or 
unspecific to theories and systems [31],[32]. A set of news that a curator collected for a 
specific lecture might be useful for other events organized by himself, or another 
curator’s activities. We call this kind of news set a news package. Once the news 
package is generated, it can be used many times. In addition, another new package can 
be constructed by combining the ones that have already generated. In our system, an 
intuitive visualization scheme was designed, so that curators can interactively edit a 
news package on a computer screen.  
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Fig. 2-4  System outline of ANE 
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2.5  SYSTEM OUTLINE AND PROPOSAL 
 


 
We follow the needs of astronomy curators to build a system which we call 
“Astronomy News and information support Environment” (ANE). Our proposed 
scheme is not a simple aggregation of all news, but an optimization of all steps toward 
the final goal (Fig. 2-4).  
 
Firstly, to fully utilize the capability of the curator’s knowledge and specialty, we adopt 
a convenient environment to characterize the astronomy knowledge and news 
according to different classifications and keywords. The support of several metadata 
approaches can be seen as a positive feature of our Curatorial Content Management 
System (CCMS). In this case, the astronomy curator creates, annotates, organizes and 
shares the curatorial news content. We introduce an approach to build a CCMS, in 
which a system is created as a completely metadata construction. We propose (1) new 
data capture, (2) news database, (3) news management function in the CCMS. 
 
Secondly, because the vision of timeline and space is the fastest way to accept 
information for human, we adopt intuitive visualization design to generate interaction 
between the users and our system. The programming and visualization can allow our 
system to present more information at the same time to the users than traditional news 
sites. The ANE shows all heavenly bodies’ indication and classification accurately, and 
guides the user to use the GUI of the news visualization shown in time, space and 
classification applications. 
 
Finally, we designed the news package screens to reflect the curators’ perspectives, and 
assess their perceptions of the usability of the prototype editing interface. A news 
package feature is assigned to each news topic via curator analysis, and such 
management is further used to decide the importance of the relevant news groups for 
filtering less important news topics. The relationships among different news packages 
are also very important to enable more effective retrieval and exploration of news 
collections. We provide the function for (1) package editing and (2) package 
visualization.  
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CHAPTER 3 


 


An Integrated Astronomy News System with 
News Capture and Management  


 


 
3.1  INTRODUCTION 


 
diting news data in an information management system provides great benefits. 
For example, systems commonly exhibit a systematic visualization across the 
characteristic of each one that requires controls to be managed in a knowledge 


background by the astronomy curators. To handle this effectively, an information 
management system for the amount of news is required. In this chapter, we developed 
multiple applications to address the following problems: (a) How to extract news 
contents from large-scale news collections that may have huge diversities of visual 
properties and format? (b) How to clearly assign the news with astronomy topics and 
keywords? (c) How to achieve synchronization between news management and news 
classification? 
 


3.2  PRESENT ASTRONOMY NEWS WEBSITES AND SURVEY 
 
Before designing our system, we reorganized 27 astronomy websites, to address 
astronomy news and survey three kinds of well-known global astronomy news 
websites (general astronomy websites, astronomy institution websites and astronomy 
magazine websites) and analyze their characteristics to anticipate problems. General 
astronomy websites mainly introduce astronomy knowledge and new information; 
astronomy institution websites mostly show research results or related messages. For 
example, NASA always takes down new discoveries on a regular time schedule. 
Astronomy magazine websites introduce technology or information for activities all 
over the world. Since all three kinds of websites have functions for astronomy news, 
we include them in our research target and conduct a survey of their application 
modes. To precisely determine the news elements of astronomy websites, we 
categorize them into: (a) astronomy website top pages (Fig. 3-1), (b) news title linking 
pages, and (c) news writing pages (Fig. 3-2). 


E 







STUDY ON INTEGRATED ASTRONOMY NEWS PLATFORM  


AND CURATOR SUPPORT ENVIRONMENT FOR INFORMATION RECONSTRUCTION 
  
 
 


24  


Table 3-1 
 Functions of astronomy website top page 


 Functions Astronomy website top pages 


  General websites Institution websites Magazine websites 


 English  9 6 3 


 Chinese 3 1  
 Japanese 3   
 French 1  1 
A1 News column 8 50% 7 100% 4 100% 
A2 RSS 8 50% 3 43% 2 50% 
A3 Education 15 94% 6 86% 3 75% 
A4 Searching 15 94% 6 86% 4 100% 
 Total (N=27) 16  7  4  


 


Table 3-2 
Functions of news writing page 


 Function News wringing pages 


  General websites Institution websites Magazine websites 
C1 Classification 5 38% 4 57% 0 0% 
C2 Photo 10 77% 3 43% 3 100% 
C3 Keyword 7 54% 0 0% 2 67% 
C4 Reference 9 69% 6 86% 2 67% 
C5 Related news 8 62% 5 71% 1 33% 
 Total (N=27) 16  7  4  


 
 


 
 
 
 
 
 
 
 


 


 


 


Fig. 3-1  Examples of astronomy website top page 
 


 
 
 
 
 
 
 
 
 


 


 


 


Fig. 3-2  Examples of news writing page 
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3.2.1  Data collection and analysis 
 
 
(A) Astronomy website top pages 
 
We set the astronomy top pages as follows: (A1) News column, (A2) RSS, (A3) 
Education, and (A4) Searching for items.  
 
The news column is where we can directly read the news title on the top pages. The 
Really Simple Syndication (RSS) function is a family of Web feed formats used to 
publish frequently updated news. The education function assists astronomy 
knowledge such as starry sky guidance. To get astronomy information more easily, a 
convenient search function is necessary for astronomy sites.  


 


We compared general astronomy homepages and found that almost 90% 
simultaneously offer functions that assist searching and education. Users receive help 
in not only reading news but also getting other information from astronomical 
websites about constellations or eclipse navigators. This is especially obvious in 
astronomy institution and magazine websites. In recent years, reflecting the increased 
popularity of online news, nearly 50% of astronomy websites have added RSS 
functions (Table 3-1). 
 
 
(B) News title linking pages 
 
In the news title linking page, we set five items: (B1) Classification, (B2) News date, 
(B3) News title, (B4) Photo, and (B5) Abstract.  
 
Regarding the linking pages, most pages classified astronomy news based on news that 
occurred a year or a month ago using different time links. Some are classified by 
astronomical object names, taking such astronomy objects as Mars or Jupiter as the 
subject, or by different astronomical objects to help users distinguish key subjects 
(Table 3-3).  
 
In over 90% of astronomy websites, the link function of news is indicated by news titles 
and times. This is the most popular way for news websites to show messages; users 
read the title or date and choose what they want to read. About 40% of the websites use 
news abstracts and photos to explain the news title (Table 3-4). 
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Table 3-3 
Five elements of news content 


 
Astronomy Websites D T C P A 


• HUBBLE SITE ○ ○ ○ ○ ○ 
• National Aeronautics And Space Administration ○ ○ ○ ○ ○ 
• Jet Propulsion Laboratory（JPL） ○ ○ ○ ○ ○ 
• International Astronomical Union ○ ○    
• Science Programme European Space Agency (ESA) ○ ○ ○ ○ ○ 
• Meta Research ○ ○   ○ 
• DISCOVER  ○    
• Astronomy Now Online ○ ○ ○ ○ ○ 
• SKY&TELESCPE ○ ○  ○ ○ 
• Astronomy Picture of the Day ○ ○ ○   
• Solar System ○ ○ ○ ○  
• ASTRONOMY NEWS & LINKS ○ ○ ○   
• Solar And Heliospheric Observatory (SOHO) ○ ○ ○   
• A Multimedia Tour of the Solar System ○ ○    
• SPACE DAILY ○ ○ ○ ○ ○ 
• BrightSurf.com  ○ ○  ○ 
• LogAstro ○ ○    
• Universe today ○ ○ ○ ○ ○ 
• The International Year of Astronomy (IYA2009)  ○  ○ ○ 
• Astro Arts ○ ○ ○   
• Astrowrold 天文園 ○ ○    
• Japan Aerospace Exploration Agency (JAXA) ○ ○ ○   
• 星コン ○ ○   ○ 
• 月刊天文誌 ○ ○ ○   
• 中央研究院天文網 ○ ○ ○   
• 天聖天文網 ○ ○    


 
D= date, T= title, C= classification, P= photo, A= abstract 


 
 


Table 3-4 
Functions of news title linking page 


 
 Functions News title linking pages 


  General websites Institution websites Magazine websites 
B1 Classification 10 63% 5 71% 2 50% 
B2 News date 14 88% 7 100% 3 75% 
B3 News title 16 100% 7 100% 4 100% 
B4 News photo 4 25% 4 57% 2 40% 
B5 Abstract 5 31% 5 71% 2 50% 
 Total (N=27) 16  7  4  
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(C) News writing pages 
 
In the news writing page, we set the following five items: (C1) Classification, (C2) 
Photo, (C3) Keyword, (C4) Reference and (C5) Relation news. Among the statistical 
objects, only four websites supply news titles to links to exterior websites. Conversely, 
the function of related news means that the websites of astronomy magazines or 
institutions show recent news about astronomy research or developing technology, so 
users access hyper links to immediately read the original news websites. 
 
For the content of news writing pages, since some news is reprinted from other 
astronomy websites, nearly 70% of websites directly indicate the source or the author 
and supply links to the original news websites. Nearly 40% of astronomy websites 
consider proper nouns of the news and supply keywords for user convenience (Table 
3-2). 
 
 
3.2.2  Discussion 
 
After reorganizing 27 astronomy websites, we consider that, regarding news 
applications, the following advantages and disadvantages can be shown: 
 
 
 Advantages 
 


• Auxiliary functions for keyword and classification are good for reading and 
getting astronomy knowledge.  


• Astronomy news is more complicated than other kinds of news.  
• Therefore partial astronomy websites and news articles commonly provide 


keywords and search functions that show the probability of astronomical 
proper nouns. 


 
 
 Disadvantages 
 


• Since controlling the kind of news in websites is difficult, users waste a lot of 
time choosing and reading.  


• Most astronomy websites display all news titles on the same page.  
• Users click on the news titles to be linked to the full text.  
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Fig. 3-3  The architecture of ANE management in the system 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Fig. 3-4  The method and the platform of management 
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3.3  METHOD FOR MAKING NEWS EASY TO MANAGE 
 
 
 
3.3.1  Fit curator needs 
 
Curators mentioned that they usually connect directly to astronomy websites or 
Twitter for reading news. For instance, they frequently use the site “Star Information” 
(http://news.local-group.jp/) [1], which records the astronomical information from 
famous astronomy institutions daily. Another site is “APOD” (http://apod.nasa.gov/ 
apod/) [2], which presents daily pictures of astronomy news or astronomical history. 
Survey results of information needs showed that the Internet information needs for 
curators were different from other generations. Curators also required special method 
for finding information, which explained to that current directory websites were 
neither popular nor entirely suitable for experts. Most astronomy websites display all 
news titles on the same page. Users click on the news titles to be linked to the full text. 
It becomes the users waste time choosing and reading. The curator needs a system 
which can get the news from different astronomy websites which is classified. 
 
 
3.3.2  Curatorial management 
 
Users of news websites or applications require a mature function to smoothly and 
simply obtain news. Curators often wonder if a research institution’s news can be 
gathered efficiently and how past news can be obtained more conveniently. Since the 
focus is on how to immediately use associated news, they need an easy editing and 
browsing tool. ANE (Astronomy News and information support Environment) refines 
raw data and encourages the re-use of contents by a curatorial content management 
system to structure news management activities for science museum curators.  
 
We wish to solve the existing problems in traditional news collection systems, 
including browsers that only display news but have no management function. ANE 
provides a framework to bridge different news sources, and the characteristic of the 
astronomical proper nouns depends on the experts gathered to define them as what 
the curator demands. The second subset deals with the requirements of the curator’s 
educational and research needs that comprise the classification element in the 
management.  
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ANE management consists of news database and editors. Editors follow the manage 
pattern. Editors reside around the database and show different information for selected 
resources. The result of this process is an integrated tool, preferably hosted by the same 
web server, whose appearance can be modified based on the user through its own user 
manager. In addition, the appearance of the content can be completely changed with 
the creation of a new template that covers the need of the ANE management to adapt 
to the overall environment of the curator at any moment (Fig. 3-3). 
 
 
3.3.3  News database with CCMS 
 
 
The support of several metadata approaches can be seen as a positive feature of our 
Curatorial Content Management System (CCMS) (Fig. 3-4). In this case, the astronomy 
curator creates, annotates, organizes and shares the curatorial news content. Our 
approach builds a CCMS by creating a system that is a complete metadata construction. 
It is not easy to efficiently and effectively present significant news topics to users. 
News collection may carry a huge amount of information; however, it is very difficult 
to exchange information between users and computers.  
 
Havre (2000) is achieved through its front-end and back-end structure. The former is 
accessible to users, whether or not they are registered, and the latter can only be 
accessed by administrators and maintainers of the CMS [3]. This is a key concept to 
justify its use in this study, as the aim is to find a structured way of implementing the 
information from news websites into a database system platform without the need for 
large-scale changes in the structure of its dissemination system. We define an access 
point for integration applicable to all news. The related items represent trends and the 
entire change structures reflecting astronomical research strategies in each institution. 
The management environment has allowed us to implement the results into news 
collecting on the web.  
 
Based on the above observations, we developed a new ANE framework with news 
collection and management and propose the following: (1) new data capture, (2) news 
data edit, (3) news classification setting in the CCMS. Choosing CCMS as the platform 
for content management means that ANE does not need to reinvent the content 
management wheel, but can use the suitable parts of CCMS that are already available. 
It also allows for the easy integration of news data with the other edit features of 
CCMS.  
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3.4  CONFIGURATION OF ANE MANAGEMENT 
 
 
3.4.1  The News capture feature  
 
A database is a dynamic storage system that implies a complex structure of data with a 
logical system and recovers files quickly through search [4],[5],[6]. Gaio deals with 
interactions between the primary source of data and any type of final user [7] [8]. 
Furthermore, a database contains a base format catalog, which can be built on for 
creating news data on the relational database that is implemented in MySQL and the 
Spring Framework for leverage communication with MySQL [9],[10]. Therefore, for 
data programs, closed captions and contents can provide abundant information, and 
such information can be used to detect topics of interest rather than performing whole 
contents to obtain news topics. 
 
In terms of computer science, one of the most significant developments is the storage of 
data. There are many studies that deal with interactions between the primary source of 
data and any type of final user [11]. Any news browsing system has two fundamental 
bases: data storage and the Database Management System (DBMS), which saves data 
while at the same time providing fast and structured access to the data, allowing 
correct management of the news. 
 
The database is a dynamic storage system, implying a complex structure of data with a 
logical system, which recovers files quickly through simple search patterns [12]. In this 
research, the outline of the conceptual map for the design of the database has been 
chosen. This shows how the database is structured into two large sets of data: the news 
set contains basic information about each element of news inventoried, and allows this 
data to be re-managed within the editor of this system.  
 
In this research, the database’s outline is structured into two large sets of data. This 
inventory was completed with searches in current astronomy news data from the news 
websites of AstroArts (http://www. astroarts.co.jp/rss/update-j.xml) and the National 
Astronomical Observatory of Japan (http://www.nao.ac.jp/rss.rdf). The news set 
contains basic information about each element of news that was inventoried and allows 
such data to be re-managed within the system’s editor.  
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Fig. 3-5  The Yahoo Pipes editor 
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The first is to read the RSS from Japanese astronomy news data in Yahoo Pipes (Fig. 
3-5). We use the pipes to make up the information relating to the astronomy 
description of RSS, general descriptive messages, the inclusion of the news title and 
news contents in other news data. After that we publish the results of RSS which are 
edited, and put them into the ANE database automatically, as well as other RSS feeds 
dealing with news every day. The second subset deals with requirements by the 
curator’s educational and research needs which make up the classification element in 
the management. Therefore, any user can consult the database or receive results by 
interacting with the DBMS.  
 
A necessary condition for this database is a standard, which in this case uses CMS 
architecture. For DBMS we chose MySQL, since it is currently one of the most powerful 
tools, together with MySQL Server. This multiplatform (Windows, Mac) has certain 
essential characteristics such as the creation of applications in multiple programming 
languages (C++, PHP, among others). The structure of the database allows fast, logical, 
and standardized access to the data, which contains information about titles, date, 
content, and URL among every piece of data. In this way, complete reports can be 
generated. Thus, this inventory has been completed with searches in current 
astronomy news data from the news websites of AstroArts (http://www.astroarts.co.jp/ 
rss/update-j.xml) and. National Astronomical Observatory of Japan (http://www.nao.ac. 
jp/rss.rdf). 
 
 
3.4.2  Features of the open source: Yahoo Pipes 
 


Yahoo Pipes is an easy-to-use graphical web application for combining input from 
various sources, yahoo search results, xml from different applications, and the RSS feed 
can be reused anywhere on the web. It can take feeds from dozens of news sites and 
combine them into a single RSS output, which the user reads using Google Reader, both 
on iPad and iPhone, and uses Pipes to channel different feeds onto several Twitter and 
Facebook accounts, using a series of different techniques to make it more convenient. In 
addition to the above, we have three reasons for using this open source in our system:  
 
1. To combine the different RSS sources quickly 
 


Users mostly use Yahoo Pipes to combine, process and mashup feeds from over 1,000 
sites and blogs about aid, development, humanitarian issues and the environment. 
They republish summaries, as they describe in an earlier post. There are times when it 
might be useful to combine different RSS feeds into one feed. If the user has 







STUDY ON INTEGRATED ASTRONOMY NEWS PLATFORM  


AND CURATOR SUPPORT ENVIRONMENT FOR INFORMATION RECONSTRUCTION 
  
 
 


34  


bookmarked 10 different fundraising sites of interest, he might like to display them in 
an RSS widget on the blog with the latest updates on those blogs. But the easiest way is 
to combine all the different feeds into one. Yahoo Pipes is still the best tool for doing so. 
To combine the news websites and read the appointed RSS feed, we only need to tell 
Pipes to extract the keywords of each article and use the first keyword to grab the news 
content from the RSS. Users can fill in the different feeds they want to combine. Even in 
the case of Atom feeds, RSS 1.0 or RSS 2.0, Yahoo Pipes will process them properly. 
 
 
2. Editor functions are easy for beginners 
 


Yahoo Pipes is a useful tool for creating simple mashups, and it is easy enough to use 
that even those without any programming experience can start building mashups. This 
system will give users a worksheet to construct a pipe, using a clear graphical user 
interface. By choosing the module from the menu, users can use drag-and-drop to drag 
the module to the development grid. This will create a new module within the grid that 
they can then customize and manipulate. The user can add multiple feeds to a single 
Fetch Feed module by clicking the plus sign to read through the feed and pick out 
keywords from each post with only a few steps. The whole process of creating a pipe is 
quite quick and easy.  
  
 
3.  Supporting more functions for content reuse and debugging 
 


Yahoo Pipes also provides a function for the debugging window at the bottom of the 
sheet, helping beginners, even the curators of museums, create their own pipes easily. 
The debugging module basically shows the output of that module. Users can click the 
triangle icons to see the different internal components. This is very useful if you are 
creating complex pipes. Dependent on how many feeds you combine, it might take 2 or 
60 seconds before the items in your feed appear. The user might have entered a wrong 
feed, or entered a home page URL instead of a feed. If the user wants to combine many 
different feeds, the RSS output might contain many items that could clog up wherever 
they want to reuse the feed. If they use many different RSS feeds as input, one input 
blog might have re-used input from the other; Yahoo Pipes has the function to 
automatically change the output RSS according to the modifications we saved from our 
worksheet. 
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3.4.3  The news management and news classification feature 
 
 
To combat the digital divide in information, this research emphasizes the importance of 
the web, and tries to provide a web based supporting environment to resolve the 
existing problems mentioned before. The proposal’s usability was demonstrated in July 
2011. Participants reported that the environment simplified using, managing and 
getting support from the web. The results confirmed that the proposal can offer an 
effective news capturing and managing tool for common use by curators. 
 
The subject used to classify astronomy objects should be chosen carefully. It determines 
the clarity of the object connections for existing astronomy news. Thus, the content 
problems of the collaboration between news and curators remain unsolved. ANE’s 
management interface mainly consists of management explorer, a table view for 
browsing resources, and a number of editors used for editing and visualizing news 
contents (Fig. 3-6).  
 
Computer representations of news are created using an interactive process that 
contains a complete list of the news resources visible in the management explorer. If we 
want to access the database in ANE, the news in the database can be reached by the 
management interface through the scripting language PHP. 
 
ANE provides a built-in help system with which users can either browse, as on the web, 
or an edit view will open that shows specific context assistance for what the user wants. 
The idea that the metadata should be governed by a standard arose to avoid problems 
derived from the definitions provided for each bit of news data (Fig. 3-7).  
 
Therefore, it may seem contradictory to use a specific vocabulary for a specific field of 
astronomical knowledge. The editor manages the news related information, the 
acquisition, and the reproduction of information for a collaboration application that 
focuses on the management of information transported between data and database.  
 
The task includes management that describes specific news, or any other metadata 
usefulness within the databases of the major news searches to achieve better search 
optimization. We divide the information related to the description of the news 
browsing system into a series of tags known as Meta-Tags, which have information on 
“Date,” “Title,” “Description,” “Link,” “Language,” “Country,” “Source,” “Keyword,” 
and “Subject.” Meta-Tags follow the classification and the vertical character of the 
above astronomy expertise. 
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(a)  Interface image capture of news management 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


1 The function of adding news.  
2 The function of news classification listing. 
3 The function of news classification searching. 


 


 
(b)  Functions 


 
 


Fig. 3-6  News management 
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(a)  Interface image capture of news classification 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 


1 The function of adding news classification.  
2 The function of classification listing. 
3 The function of classification editing. 


 


 
(b)  Functions 


 
 


Fig. 3-7  News classification 
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Considering ability needs and providing support to successfully narrowing the digital 
divide and empowering users. So support facilities must play an important role in 
providing training and mentoring, which is crucial for bridging the skill divide, as well 
as considering a convenient environment that will support them when encountering 
barriers to computer and Internet access. The system instances can be deployed 
automatically to provide a browsing interface that is well defined among these 
components as follows: 
 
 
 News management 
 
(1) Function of adding news 
(2) Function of editing news content (i.e. news time, news classification) 
(3) Function of searching the classification of news 
 
 
 News classification 
 
(1) Function of adding classification 
(2) Function of editing classification 
(3) Function of comparing all classifications 
 
 
The system coordination server is started first and loads the news data. Then each 
piece of news data retrieves the connection list to the application to be established. The 
management of the news browsing system is necessary for these services to construct 
news classification, and of course this information is contained in the metadata and is 
written in the database. 
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3.5  EVALUATION  
 
 


In this phase, an evaluation result was needed, and astronomy curators were recruited 
to participate in formative evaluations of the prototype. We performed a new 
experiment for ANE management and used structured interview questions to facilitate 
brainstorming. We used questionnaires as subjective measures for this chapter. The 
questionnaire was comprised of items concerning ease of use, usefulness, and intention 
to use. None of the users had used our system before. The protocol was approved by 
the astronomy news, and we provided curators with a system introduction and asked 
them to perform news managing and news classifying.  
 
They used the ANE prototype via the Internet. The news was selected for relevance to 
the news management application that we developed. We applied graphic-based and 
curator-centered conception to elicit curator perceptions of the functional requirements 
for interactive astronomy news managing and editing. We had two main tasks:  
 
Task1: To add a new “solar eclipse” category using the function of news classification. 
 
Task2: To find other related news to today’s “solar eclipse”. 
 


Because astronomy news involves a wide range of information fields, it is difficult for 
only one function or one method to provide a full and rich range of astronomical 
material for all subjects. Thus, it is necessary to exchange with other systems to collect 
and accumulate astronomical content with a standards- based format. Metadata is data 
about completed news, which can bring consistent, accurate, and well-structured 
description results and so is used to collect and manage in ANE management. 
 


 
 The curator who thought of a system interface for the astronomical expertise 


interested in structuring collaboration according to the curator’s own knowledge, 
and this kind of function is very convenient.   


 
 
 In this system, yahoo pipes items for news content are automatically extracted 


from raw news by using the analysis technique first. The catalog (e.g., news title, 
date) for news topic interpretation and their contents (e.g., abstract or news ULR) 
are extracted from the closed captions effectively.  
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 The group measurements for the astronomy keywords items are assigned 
simultaneously via a management panel. A textual visualization framework is 
incorporated to visualize news management and support interactive news 
exploration, so that curators can have better understanding of the amount of 
relations of news and make better research decisions here. 
 


 


3.6  CONCLUSIONS 
 
This research presents the growing interest in developing more effective techniques for 
the automatic collection and edit of astronomy information. We are devoted to the 
development for Japanese astronomy news of an information management system 
with Astronomy News and information support Environment. Increasing news 
production has led to greater complexity of news organization, management, and 
understanding.  
 
Classifying news articles and presentations that relate to other information will become 
increasingly difficult to construct in a meaningful way to help readers understand its 
full nature. In this chapter, we developed a novel framework to achieve more effective 
analysis, retrieval, and exploration of astronomy news collection and management. We 
must emphasize an astronomy news management system that will be more convenient 
and efficient for curators. Based on the above, we found the following:  
 
 
(1) Our Curatorial Content Management System (CCMS) provides a valuable news 
management service when curators do not have detailed content management 
preferences.  
 
 
(2) Our system can guide users to accumulate their own knowledge effectively and 
efficiently.  
 
 
(3) Only classification-based management techniques can be adopted to locate details, 
after the system catches fine user preferences, for creating useful astronomical 
contents. 
 
 





		3.1  Introduction

		3.2  Present astronomy news websites and survey

		3.3  Method for making news easy to manage

		3.4  Configuration of ANE management

		3.5  Evaluation
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CHAPTER 4 


  


An Astronomy News Classification and Display 
based on Curatorial Knowledge 


 


 
 


4.1  INTRODUCTION 
 
 


fter chapter 3, a curatorial content management technique allows our system 
to present more information simultaneously to users than traditional news 
sites adopted by other exploration systems, such as classified date and 


keyword-based applications. Therefore, to fully utilize curator knowledge and 
expertise, we adopt a convenient environment to characterize astronomy information 
and news based on content overview. Since it is easier to detect and evaluate the 
information, our platform for content relation and information architecture of news 
achieves higher performance. More accurate space-time series of the news enables 
more effective visualization.  
 
In this chapter, we develop multiple applications to address the following problems: 
(a) How to visualize large-scale relationships in astronomy news (i.e., news topics and 
their groups) on a limited size screen? (b) How to display news overviews and their 
relationships to conform to curator needs?  
 
 


4.2  PRESENT NEWS DISPLAYS AND PROBLEMS 
 
 
For existing online news applications, if users only want to know about one kind of 
astronomy object news, they still have to read all the titles before choosing. Controlling 
the kind of news in websites is difficult, so users waste a lot of time. Since the massive 
amount of news and records are mixed up on the same news pages, the target news 
cannot be easily found. If we view the same news subjects, understanding the 
correlation is hard; on websites such applications are confusing and have some 
problems: 


A 
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Display Problem1  Title listing Display Problem2  Text vision 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Fig. 4-1  Solutions to existing problems 
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 Title listing 


 
Most astronomy websites display all news titles on the same page. For such 
applications, if users only want to learn about one kind of astronomy object news, they 
still have to read all the titles before choosing. It is hard to control what kind of news 
are shown in these systems, thus making the user waste a lot of time choosing and 
reading the appropriate articles. 
 
 Text vision 


 
Users click on the news titles to be linked to the full text. Controlling the kind of news 
in websites is difficult, so users waste a lot of time. Since the massive amount of news 
and records is mixed up on the same news pages, the target news cannot be easily 
found. It appears that the user’s choice is quite limited and there are no functions to 
connect them with the curator’s requirements.  
 
 HTML contents 


 
Astronomy news is more complicated than other kinds of news. Therefore partial 
astronomy websites and news articles commonly provide keywords and search 
functions that show the everyday news directly. If we read the same news subjects, 
understanding the correlation is hard; finding the correct data via such applications on 
websites is confusing.  
 
The existing astronomy news websites problem is the difficulty of commanding the 
relationships among all astronomy news; the only search method is to enter such 
keywords as month or day and obtain a single news theme. Traditional searching is 
very inconvenient because reading and searching for the news is so time-consuming. 
 
Matching the preceding results for the textual interface, convenient searching does not 
serve as a mediator for the familiar textual interface. Both interactivity and ease of use 
have a strong influence on the usefulness of an application. Therefore, usefulness is the 
key determinant for the intention to use with respect to the graphical interface [5]. As a 
result, our proposed platform may achieve better performance than only aggregating 
as much news as possible by listing (Fig. 4-1). 
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Fig. 4-2  The Wall Chart of World History  


 


 
Fig. 4-3  The heritage timeline of British Museum  


 


 


Fig. 4-4  TimeMines automatically generates timelines  
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4.3  METHOD FOR MAKING NEWS EASY TO UNDERSTAND 
 


 
4.3.1  Fit curator needs 
 
When considering how to immediately edit the associated news for a special event, an 
easy browsing tool is necessary. With this option, curators can acquire the information 
of news’ distances and quantities. This space-time series for astronomy news support 
system links the relation between the heavenly body position with the space and the 
distance. 
 
Need 1: The curator needs to know related news information during a certain time or 
in a certain area and can control the overview of the news. 
 
Need 2: The curator needs a system which can make it easy to understand the changes 
of the news every year. 
 
 
4.3.2  Emphasizing the necessity for news overview and relation 
 


Timelines can be an effective aid for understanding the relationships between events. 
For instance, information could be displayed to a user and the user could browse for 
additional information as needed. These interfaces might be the basis of an interactive 
system. Figure 1 shows a particularly elaborate timeline, The Wall Chart of World 
History [1]. This displays the reigns of rulers of the major countries of the world, along 
with commentary about those reigns and important historical events. This presentation 
would help users learn the order of the rulers and the temporal alignment of events in 
different regions (Fig. 4-2).  
 
Event relationships are particularly important. Viewing event relationships between the 
news with timelines has some similarities to viewing postulated relationships between 
propositions in hypertext argumentation systems. This is a popular way for museums 
to express their heritage collections by time or history classification (Fig. 4-3). It was 
conducted to get an idea of why people use the museum timeline site [2], and to use this 
input to help guide the design of a system for browsing and exploring material related 
to heritage history or culture. TimeMine (Fig. 4-4) detects the most important reports 
and organizes them through a timeline [3].   
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Fig.4-5  VisGets provide the information seeker with visual overview 


 


 
Fig. 4-6  In STV geographic query is performed 


 


 
Fig. 4-7  UniMap identified objects in any astrophotography  
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With regard to interface design matters, researchers mention both typical and more 
experimental visualization techniques ranging from ranked lists, clustered result 
displays, tag clouds, cluster maps, and data-specific designs such as timelines. In-spire 
visualizes text document collections, where the statistics of news reports are placed on a 
world map to provide information about the heat relationships between the regions.  
 
VisGets facilitates the construction of dynamic search queries that combine filters from 
more than one data dimension [4]. They present a prototype information exploration 
system featuring three linked VisGets (temporal, spatial, and topical), and use it to 
visually explore news items from online RSS feeds (Fig. 4-5). The COPLINK STV 
provides an integrated visualization environment that combines periodic (Fig. 4-6), 
timeline and GIS views to allow simultaneous examination of the same data in three 
different views [5].  
 
Moreover, the case of UniMap [6] helps the user significantly improve the performance 
of the identification algorithms by providing hints about what is in the photograph: for 
example, a constellation, star, deep-sky object and the field of view (Fig. 4-7).For 
visualization systems, some researchers use the points of keywords, time, and 3D space 
to display visualization interfaces.  
 
For example, Nomata [7] proposed a novel visualization system for news articles that 
supports the exploring, the observation, and the supplying of visual summaries of 
news articles. Matsumoto [8] proposed a multi-channel dissemination system with a 
time dependent filter and an application technique for time-series documents on the 
Internet. He also took a push-based application method based on confidence and scoop 
levels to describe a prototype system. 
 
Following the characteristics of these information systems, we designed a system that 
conforms to astronomy news visualization interfaces, and exploit the concept of the 
universe’s astronomy objects by digitizing astronomy news displays by universe news 
overview. To strengthen the application of astronomy news, we use an interactive 
animation menu to enhance the concept of the universe and help users discover news 
about the information of the heavenly body position. 
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We also offer diverse search functions to increase reading convenience. We use a 
different method to define the planet association and the comprehensive concept of the 
universe space. The idea of news visualization will enable the setting of the news 
expansion route, the news recording times, the news title keyword, and other space 
performances for astronomy, not limited to characters or photography; they are all 
extremely suitable tools that can be displayed as visualization news interfaces. 
In addition, to design a system that conforms to astronomy news visualization 
interfaces, we exploit the concept of the universe’s astronomy objects for digitizing 
astronomy news displays from many years past. Since the application interfaces are 
different from standard astronomy websites, inconveniences in display must be 
improved.  
 
Visual news interfaces represent a compromise between the magnitude of visualization 
techniques and interactive applications for news websites. When the curators browse 
the news, they need an interface to help them get related messages of information on 
heavenly bodies. By improving the interface structure and scaling the space-time series, 
we derive more convenient points from the content of the news relationship proposal, 
and investigate the effect of the final proposed classification application. 
 
This study aimed to provide curators with an easy way to understand and access news. 
To minimize ability requirements and reliability anxiety, the news content focused on 
curatorial knowledge, popular information terms, relation ability, and anti-virus 
knowledge. It is important to consider content understandability so that curators, 
whose memory and comprehension often fades with time-space, can easily grasp the 
knowledge. 
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4.4  CONFIGURATION OF ANE VISUALIZATION 
 
From March 2011, based on the needs of astronomy curators, we began to build a 
system called “Astronomy News and information support Environment” (ANE), which 
accurately shows all the heavenly bodies’ indications and classifications and intuitively 
guides users with a GUI (Fig. 4-8). News browsing interfaces creates a scene of 2D 
space. From the Sun to deep space, they display the position of each astronomical 
object as well as the universe’s space. Using the interactive animation menu, we display 
astronomy knowledge in this system that is being diversified. 
 
4.4.1  Proposition: Space application 
 
ANE sets universe time and spatial concept as system main integrant elements, 
combining the Graphical User Interface to list all choice areas. In the interface of ANE, 
we simultaneously present several choice areas in the interface such as “time scroll,” 
and “space scroll” which represent the news position and the distance between 
heavenly bodies. When users read the news, they can directly realize the distribution of 
the entire galaxy (Fig. 4-9). In the universe, all heavenly bodies exist in the infinite 
domain, which continues to extend every day. Because astronomy news also has the 
same characteristics, the concepts of space become the key factors between the universe 
interactive interface and the astronomy news information in our system. The present 
system uses 2D application to show news from NASA (http://www.nasa.gov/) and 
Astroarts (http://www. astroarts.co.jp/rss/update-j.xml), using punctual distribution to 
indicate their news positions.  
 
In addition, in order to strengthen how users remember news, we emphasize the 
position of the astronomical object in the news by enhancing visual impressions to 
encourage interest in correlating news for users. ANE utilizes news elements for the 
position of astronomical objects in the universe and concretely displays astronomy 
news or other information about them. This system displays the concepts of "total", 
"time" and "position" for the astronomy news, using these classifications to display 
news such as that from NASA’s website. This system does not only display the news 
titles but classifies them by keywords. It also directly illustrates the time button (left 
side), the space button (underside), the main subject classifications (top side) and the 
position of the heavenly body (center) to transform the typical selection list. The 
number and position of the news are immediately understandable. In addition, the 
comparable and connected lot of information can be seen around each heavenly body.  
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Fig. 4-8  The architecture of ANE visualization in the system 
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4.4.2  Proposition: Time application 
 
We comprehend that an electronic timeline can be interactive and include many 
features that are not possible on paper. For instance, an electronic interface could show 
links in response to queries, background information for a user’s queries, and it could 
present animated explanations (Fig. 4-10). In accordance with the time of occurrence, 
users may also obtain sub-time areas for related information by purchasing astronomy 
research, which is the focus for each research institution each year. Differing from the 
textual interface, the top of the screen shows related news. The information included is 
identical to that of the textual baseline for the news date, title and content. 
 
With the time series as a foundation, we can build a time relation and an evolvement 
list of news. The time at which the news occurred is our foundation, and by the 
visualization time bar with dynamic performance, we offer support to understand 
astronomical developments. Users can determine the records of the changes of 
astronomical objects or what happened in the development of astronomy research 
based on the news timeline. ANE will assist users who read news and will also 
significantly help them find the news faster. 
 
4.4.3  Proposition: Classification application 
 
We desire a system that has both entertainment and knowledge support and which 
functions as subjects for astronomy news edutainment. We want to use different 
groups of astronomical objects to explain astronomy news by classifying astronomy 
objects, events, and keywords defined by the curator. In our system we set astronomy 
keywords and subject classification so that users can immediately absorb news 
relations (Fig. 4-11). Our interactive astronomy news explorer explains or annotates 
proper nouns to simplify the explanations of special astronomy information to enhance 
user interest in astronomy news.  
 
In addition to these static features, the visualization offers an interactive element to 
facilitate browsing the astronomy keywords for news and heavenly bodies. If the 
mouse cursor is placed over an icon, detailed information about the news is displayed 
in the same screen. In ANE, news of the result set is represented by a star icon; they are 
organized in a mark format. In the visualization shown in this application the most 
recent news this year is placed at the end while the oldest news is arranged towards 
the top of the list.  
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(a)   Interface image capture of space application 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


1 Place where news happened.  
2 The position and distance of the heavenly body. 
3 The number of news in the solar system or the universe. 
4 The place where news occurred in the universe each year.  


 
(b)  Functions 


 
 


Fig. 4-9  Image and functions of space application 
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(a)    Interface image capture of time application 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


1 The news in different year.  
2 The time of news occurred. 
3 The news content. 


 


. 
(b)  Functions 


 
 


Fig. 4-10  Image and functions of time application 
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(a)    Interface image capture of classification application 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


1 News classification using astronomy keywords.  
2 The classifications of all news. 


 


 
.(b)  Functions 


 
 


Fig. 4-11  Image and functions of classification application 
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4.5  EVALUATION  
 
In this phase, an evaluation result was needed, and astronomy curators were recruited 
to participate in formative evaluations of the prototype. We performed a new 
experiment for ANE visualization and used structured interview questions to facilitate 
brainstorming. We used questionnaires as subjective measures for our study. The 
questionnaire was comprised of items concerning ease of use, usefulness, and intention 
to use. None of the users has used our system before. The protocol was approved by 
the astronomy news, and we provided curators with a system introduction and asked 
them to perform news reading and news searching. They used the ANE prototype by 
Internet. The news was selected for relevance to the news browsing application we 
developed. We applied graphic-based and curator-centered conception to elicit curator 
perceptions of the functional requirements for interactive astronomy news browsing. 
We had three main tasks (Fig. 4-12): 
 
Task1: To find which heavenly body produced the largest number of news occurrences 
during 2009.  
 
Task2: To compare the amount of news events over the past 10 years.  
 
Task3: To find the classification and the number of shuttle items for NASA for 2009. 
 
 
4.5.1  Evaluation results 
 
In existing astronomy websites, it is difficult to know all distribution and information 
about the news for each year, so a convenient search tool will be the most needed 
function for curators when they browse all news. Meanwhile, to fulfill curators’ 
demands, a useful astronomy system is designed to integrate many astronomy 
research institutions, and solve the problems of one time period and one keyword 
searching, and the browsing system must help them reduce the searching time.  
 
After the ANE experiments, curators mentioned that this system displays the concepts 
of "Classification," "Time," and "Space" for astronomy news from AstroArts and 
NASA’s website. ANE not only displays the news titles but also classifies them by 
keywords. It directly illustrates time and space buttons, the main subject classifications, 
and the positions of heavenly bodies to transform the typical selection list.  
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Task1：In  the Inner Solar System during 2009,  
to find what astronomical objects have the largest amount of news 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Task2：To compare the news amount of the sun per year  
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Task3：To see all shuttle news of NASA in 2009 
 
 


Fig. 4-12  Three tasks for the evaluation of ANE visualization 
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Being an identical application, which can clearly show the news information and is 
easy to understand the changes of the news every year, it is a much anticipated 
function for astronomy curators. We want to use different groups of astronomical 
objects to explain astronomy news by classifying astronomy objects, education, and 
searching auxiliaries. For the original time space astronomy news browsing system, 
astronomy curators proposed to expand suggestions for news sources in this system. 
Besides only linking NASA (English) and AstroArts (Japanese) website news, other 
well-known astronomy research institutions’ news can also be classified by this concept. 
Curators addressed the following opinions:  
 
 
Advantages 
 
○ I can understand the quantities of news and it is very useful. 
○ It is very interesting to find what news differ between planets. 
○ The keyword list is a useful feature for searching. 
○ We can compare the quantities of interesting news; this is very convenient. 
○ It is a useful tool for news statistical procedures. 
 
 
Disadvantages 
 
× I can’t figure out the “read and unread” news. 
× I wonder if the keyword addition and register features are also needed. 
× It is difficult to define every astronomy keyword but it is necessary to manage 


them. 
× It is better to provide some functions for individual news management. 
 


 


The number and position of the news are understood easily. In addition, the 
comparable and connected 


 


the information can be seen around each heavenly body. 
Curators also mentioned that they desire a system that can demonstrate the news or 
new information from different countries’ institutions, and not only be limited to one 
area but include other regions.  
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4.6  CONCLUSIONS  
 
 
Our system provides a news browsing interface for curators. Elements of the system 
can be combined to reflect specific requests. Visual time and spatial interfaces 
outperform list interfaces for such task types as nonspecific queries because they 
exploit additional semantic information (i.e., place, date). These items are also regarded 
as an important basis of news classification for related works. We must emphasize a 
visualization system that will be more convenient and efficient for curators. Based on 
the above, we found the following:  
 
 
Proposition of Space: To strengthen how users remember news, we emphasize the 
position of the astronomical object in the news by enhancing visual impressions to 
encourage interest in correlating news for users.  
 
 
Proposition of Time: The concept of the Time Line presents the astronomy news in a 
way which makes it easy to understand the changes of the news during different 
periods. Sophisticated time based search techniques perform better when the users 
have detailed preferences and need to option the fine details. 
 
 
Proposition of Classification: The interface is designed to integrate many astronomy 
research institutions into three main subjects, to systematize the news selection 
function and to group the news of websites by keyword. 
 
 
Our interactive astronomy news system explains or annotates proper nouns to simplify 
the explanations of special astronomy knowledge to enhance user interest in 
astronomy news. We prototyped the user interface screens using web development 
tools based on the results of the curators’ needs. The environment’s interface design 
differed in many ways from astronomy news websites around the world, including a 
simplified interface, reduced clutter on the screen, and simple navigation paths. 
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CHAPTER 5 


 


Astronomy News Information Reconstruction 
based on News 


 


Package Management  
 


 
5.1  INTRODUCTION 


 
 


ost existing tools for astronomy news collection detailed in chapter 3 and 
chapter 4 of ANE (Astronomy News and information support 
Environment) still suffer from the following problems. The first problem is 


how to reuse the astronomy news from a database and bridge different web 
performances. Existing systems can only support the extraction of all news and display 
it on the same screen [1],[2],[3]. Due to the huge diversities of visual properties and 
semantics in news, most tools for news classification cannot be directly extended to 
achieve curatorial analysis and exploration of news collections appropriately [4],[5],[6].  
 
The second problem is how to edit the most significant news from all collections. This 
is becoming more critical for the following reasons: (a) the amount of news topics is 
becoming very large because there is so much astronomy information; (b) each news 
item may have different importance; (c) each curator may have his/her own interest 
about the same news topic, and there is no existing approach to deal with the expert’s 
interests and needs. Therefore, in this chapter we will solve those problems. 
 
In this chapter extensions of the news package editor greatly improved the overall 
performance of our previous work. We also checked with curators to conceive a system 
interface for astronomical expertise interested in structuring collaboration based on 
curator activities. Extensions also allow system designers to match information 
management with user requirements. 
 
 
 


M 
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(a) Web teaching material 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


(b)  Web bulletin board 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


(c)  Social media 
Fig. 5-1  Web activities with astronomy news 


Astronomy News 


Astronomy Event 


Astronomy Event 
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5.2  WEB ACTIVITIES WITH ASTRONOMY NEWS  
 


 


5.2.1  Curatorial activities using web teaching material 
 
 
The first kind of curatorial activity linked with astronomy news is using web teaching 
material (Fig. 5-1 a). It contains the information of news reports and news collecting. 
Some astronomy labs involve surfing the net to read about NASA projects, and some 
are paper-and-pencil type activities, involving computations and graphing. The 
questions in each lab are carefully crafted to enable students to follow the steps, even 
though they are working independently. Most lab responses are also submitted to the 
instructor via the course website.  
 
This kind of website will feature listings and reviews of sites and on-line materials for 
astronomy instructors, including applets, labs, etc. They often provide an on-line 
journal/magazine on astronomy education, with research papers, articles on 
educational innovation, resource guides, opinion pieces, reviews, and news items. It is 
a good place to check for additions to this list. 
 
 
5.2.2 Curatorial activities using web bulletin boards 
 
 
The second kind of curatorial activity linked with astronomy news is the web bulletin 
board; it contains information of related events and related activities (Fig. 5-1 b). 
Creating a museum bulletin board is not hard. If a curator has the time and the 
creativity, they can create an online webpage assignment with links provided to 
various sites where students can search for astronomical information.  
 
It is just as easy, though, to create an assignment on paper which makes use of a strong 
website to answer questions or complete tasks. The curator can make use of this skill in 
teaching astronomy, tapping into the wide variety of resources available and even 
appealing to the “need to be entertained” mentality of many students and visitors. For 
this, the web bulletin board is often the perfect combination. 
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5.2.3 Curatorial activities using social media 
 
The third kind of curatorial activity linked with astronomy news is social media; it 
contains information of the museum Twitter and the museum blog (Fig. 5-1 c). A 
Discussion Board also exists; the instructor poses some discussion topic at regular 
intervals, and students respond. One of the most successful topics has been to use 
social media (i.e. Twitter and Facebook ), and let students explore the dollar amounts 
earned by commercial companies (Mobil, Walmart etc.) and compare it to the amounts 
spent on specific NASA projects like the Mars Rovers, Hubble, etc. It contains 
interactive pages and real-life documents which the users can read through in any 
order. Some news and event information is repeated in different formats every day, 
and any one section or activity does not take long to complete. In addition, there are a 
number of extra resources linked at the bottom of this kind of web page. 
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5.3  METHOD FOR MAKING NEWS EASY TO REUSE 
 
 
 
5.3.1  Fit curator needs 
 
 
The previous section’s results showed that curators were seriously worried about 
getting support for problems concerning news and curatorial activities. By providing a 
virtual and easily accessible tool, curators can make any conceivable queries and 
provide suitable solutions to share knowledge and wisdom.  
 
Curators require a system that can display the news or new information from the 
institutions of different countries without being limited to one area. The number of 
news items published by various astronomy institutions must be compared. Moreover, 
based on news distribution or useful studies, what will be the balance and direction for 
subsequent research and education activities?  
 
The curators were interested in a system interface for astronomical expertise that 
allows structuring collaboration according to curator research and education activities. 
It also allows a system designer to match information management with a user’s 
requirements. 
 
 


 


Need 1: How can we immediately edit associated news for special events? They 
thought that an easy browsing tool is necessary. With this option, curators can acquire 
the information of information and subjects relating to the news.  


 
Need 2: How can we combine the user interface and the management interface of their 
publications which need to be compared to curator activities? Moreover, according to 
the news distribution method or the application function, the usefulness, the balance 
and the direction of the curators’ needs must be fulfilled. 
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Fig. 5-2  The architecture of ANE package editing in the system 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Fig. 5-3  The orientation and method of news package 
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5.3.2  Pick up news  
 
Most existing techniques for news classification can work perfectly on the same 
keyword domains with the constraints of news website contents. However, none can 
effectively classify the huge diversity of news properties in curator activities. The 
curator would choose some tools and complete the instance of the read news package. 
The news would be integrated in the organization of the news collection as required. 
 
This chapter presents the growing interest of developing more effective techniques for 
the editing of astronomy information (Fig. 5-2). We are devoted to the development of 
Japanese astronomy news through an information management system. Curators often 
wonder if event news can be gathered efficiently and how past related news can be 
obtained more conveniently. Since the focus is on how to immediately use associated 
news, we need an easy editing and browsing tool. ANE (Astronomy News and 
information support Environment) refines raw data and encourages the re-use of 
contents by a curatorial contents management system, to structure news management 
activities for curators (Fig. 5-3).  
 
For administrative management, we created an instance of the package editor 
including a field for subject management and news collecting in charge of different 
astronomy news subjects. We need to search for a coherent means of interaction 
between results of different elements of news; obtain an information management tool 
for different events, which is attractive and up-to-date, as well as being easy to 
implement and maintain for astronomical curators. The aims are to contribute to 
broadening knowledge of astronomy expertise, supporting news packaging as a 
platform for making information accessible given their knowledge sharing on the 
Internet, which is one of the most powerful channels of information. 
 
5.3.3  Connect with curatorial activities 
 
The huge number of sites with information about astronomical objects makes it very 
difficult for astronomers and curators to find out where there might be information of 
interest to their research. The ANE package editor is an effort to use modern Web 
technology to enable curators (and the public) to query news information 
easily. Usability studies provided approximations of how the systems would respond 
in slightly more realistic task settings with people who more realistically represented 
target users [7]. For users, the framework lists the features that specifically attract their 
attention. The issue of how to create a successful, widely adopted news service has 
remained ambiguous [8], [9], [10].  
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Fig. 5-4  Three applications for the news package 
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Therefore, we designed the user interface screens to reflect curator perspectives and 
assessed curator perceptions of the usability of the prototype user interface screens. 
There are three kinds of applications to show related curatorial activities with 
astronomy news (Fig. 5-4): 
 
 The long period news package focuses on the application of the news year and 


news classification. 
 The intermediate period news package is composed of the application of related 


news of astronomical events. 
 The short period news package displays the application of this month’s special. 
 
Our news visualization of a relationship network can acquaint users with a good 
curatorial view of the overall information of news collections at one glance; so that they 
can visually specify their queries because the relevant connections for news group 
interpretations and the most representative key frames are visible. In addition, it 
allows the user to visualize digitized images of any event of related news, to 
superimpose entries from astronomical catalogs or personal user data files, and to 
interactively access related data and information from the ANE database. The system 
supports applied interface in computer and information systems, to enhance 
astronomical events, stimulating application development where warranted. 
 
The main goal is to develop a conception of informational resources as an 
informational system. This system enhances the quality of news browsing for activities 
performed within an inadequate structure. This is a much anticipated function for 
astronomy curators. We have worked out how to increase the value of reading news. 
We thought of a management system for astronomical experts interested in structuring 
web material for news information according to the needs of curator activities. We 
targeted towards easy access by all people to educational information as well as 
stimulation of knowledge sharing between processes, based on Internet technologies.  
 
The news package editor of ANE presents a tool that interacts with a multimedia 
database of astronomy news, and can be integrated into the platform of a news 
browsing system, with the possibility of obtaining and connecting similar news sites 
and use by astronomy curators in the Nagoya City Science Museum. The creation of a 
complete technical and multimedia database deals with astronomy news of event 
information. The retrieved stories can be organized by the subject group or the news 
package editor so that the users can easily find out the history of the whole event.  
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(a)   Interface image capture of news package edit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


1 The package information. 
2 The selection of news classification. 
3 The news search. 
4 The news pick up function.  


 


 
.(b)  Functions 


 
 


Fig. 5-5  The news package editor 
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5.4  CONFIGURATION OF ANE PACKAGE EDITOR 
 
 
5.4.1  The news package edit feature 
 
We propose news management and package features with which users can become 
acquainted with different viewpoints, with a better activity news overview of 
astronomy curators, through re-constructing news (Fig. 5-5). Our aim is to broaden 
knowledge of astronomy by supporting subject management as a platform for making 
information more accessible, based on news package sharing on the Internet to harvest 
related information achievements, and more conveniently interchange astronomical 
activity experience with other curators. 
 
A news package feature is assigned to each news subject by curator analysis, and such 
management decides the importance of the relevant news groups for filtering less 
important news topics. The associations among the news groups are extracted for 
achieving more effective visualization and interactive exploration of astronomy events. 
Once raw data has been imported, the news package can be used for picking different 
subjects from news groups.  
 
Administrative services also provide the package data to write into the system 
database. Thus, content management would put forward the news management tools 
supporting reading activities. The curator would use the package editor and complete 
the instance of the CCMS. These tools would be integrated in the organization of the 
news reconstruction as required. By reference to the system instance, the news package 
has multiple tabs where data can be viewed in different ways: 
 
 The editing package information function 
 The selection of news classification function 
 The news searching function 
 The news pick up function 
 
By using the proper tabs of the news editor, news wells can be marked as specialized, 
effectively removing them from further catalogues to help users identify and define the 
catalogue functions that can be viewed. When a news package is created with markers 
indicating wells used for functions like groups of different subjects, all wells with those 
markers are created by the curators. When doing primary screening, users can write a 
new classification for new projects or new events referred by the existing package 
content.  
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(a)   Interface image capture of package application 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


1 
News package name  
(annular eclipse, total eclipse and partial eclipse).  


2 The package time. 
3 The news of each package. 


 


 
.(b)  Functions 


 
 


Fig. 5-6  Image and functions of package application 
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News date and content 
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The user uses the system to find related news information, we provide a check box in 
the interface, where the user can search and choose the news directly. In addition, ANE 
package editor can also provide more information, even if the user is not aware of the 
relationship between packages, and help them choose and plan a new subject of a 
package more conveniently. 
 
The relationships among different news packages are also crucial to enable more 
effective retrieval and exploration of news collections. In addition, the names for 
package editors in these text sentences are generally not separated from the content of 
the news report. They are not appropriate for news semantics interpretation and 
should be removed. Therefore, using the function of content memo, the curator writes 
into the editor information (i.e., subject introduction, editor name) as nodes and their 
experiences and knowledge as edges which become the edges based on their interest 
for other curators. 
 
 
 
5.4.2  News package and news photo displays feature 
 
 
We applied graphic-based and curator-centered conceptions to elicit curators’ 
perceptions of functional requirements for an interactive astronomy news package 
display; we designed user interface screens reflective of the curators’ perspectives, and 
assessed curators’ perceptions of the usability of the prototype user interface screens 
(Fig. 5-6).  
 
In news documents, such special text keywords as ‘‘solar eclipse”, “unmanned 
spacecraft Hayabasa,” and “Project Apollo” can be processed separately. A 
visualization classification is incorporated to acquaint the users with a better curatorial 
overview of news information, so that curators can interactively explore useful news 
materials with each other. 
 
This system does not only display the news titles but classifies them by keywords. It 
also directly illustrates the news button (underside), the main subject classifications 
(top side) and the classification of the package (center) to transform the typical 
selection list. The number and related events of the news are understood immediately. 
In addition, the comparable and connected information can be seen around each 
astronomical event, and shows information as below: 
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(a)   Interface image capture of photo package application 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


1 Today’s favorite photo.  
2 The related news photo. 


 


 
.(b)  Functions 


 
 


Fig. 5-7  Image and functions of photo package application 
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 The information of news package name 
 The information of the package time 
 The information of each package news 
 
A navigator feature was built especially for experts. Directory structures were based on 
the survey results of Internet information needs. Furthermore, because most curators 
would like to receive others’ advice on Internet information searching, the web 
navigator also provided a useful space where users can edit their favorite news photo 
and obtain or give advice about this news (Fig. 5-7). 
 
Because the news packages have already been extracted, their relationships can be 
further extracted based on their co-occurrence probabilities. Due to such observations, 
a new packages relationship network is used for curator activity interpretation. 
Curators exploit astronomy event and curatorial subject catalog detection from the 
news closed captions.  
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5.5  EVALUATION  
 
 
In this phase, a convenient sample of curators was recruited from the Nagoya City 
Science Museum to participate in formative evaluation of the prototype user interface 
screens. The protocol was approved by the astronomy news, and we provided curators 
with a system introduction and asked them to perform news reading and news 
searching. They used the prototype user interface screens via the Internet. The news 
was selected for relevance to the user interface screens that we developed.  
 
We performed a new experiment for ANE visualization and used structured interview 
questions to facilitate brainstorming. We used questionnaires as subjective measures 
for our study. The questionnaire was comprised of items concerning ease of use, 
usefulness, and intention to use. None of the users had used our system before. The 
protocol was approved by the astronomy news, and we provided curators with a 
system introduction and asked them to perform package editing and displaying.  
 
They used the ANE prototype via the Internet. The news was selected for relevance to 
the news browsing application that we developed. We applied graphic-based and 
curator-centered conceptions to elicit curator perceptions of the functional 
requirements for interactive astronomy news browsing. We had two main tasks:  
 
Task1: To add a new “solar eclipse” category using the news package editor function.  
 
Task2: In order to support the activity of “solar eclipse” in May 2012, try to create two 
other related event packages. 
 
The curators stated that it is necessary to have a news pick up editor for curators. The 
information provider and resource provider roles extend editing opportunities by 
providing curatorial activities information and astronomical content to help with 
reusing news. The role of the news pick up editor can let users choose this news, avoid 
information overload, and convey the integrating process. In short, participants 
thought that the textual interface was easier to understand and in their perception 
leads to results in less time. The visual interface, on the other hand, was felt by more 
participants to provide them with more control. In the end, participants liked the 
visual interface better than the textual one when asked for an overall assessment. 
 
 
 







 


75  


 CHAPTER 5 


 
 
ANE package editor has the following advantages: 
 
 
 By using metadata, news resources can be well managed, and by using package 


memos, the content are related to each other, which is an auxiliary feature by 
which curators can easily create a new package.  


 
 
 The editor supports efficient and continuous curatorial activities relating to 


different events, and it improves the problem of existing news editing which is 
ineffective for the curator’s activities. 


 
 
Curators wonder if the news of a research institution can be gathered, and if they can 
obtain past news more conveniently. In addition, if they can multiuse this news and 
connect it with every astronomy activity using web media, the point is how to use a 
different perspective to define the news subject. For instance, what specific objects may 
have appeared recently on this topic and how to know easily what the contents of the 
related information is. It must be an effective tool for curators when they determine on 
the education and research theme by operating the base of the curatorial package 
system.  
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5.6  CONCLUSIONS 
 
 
ANE (Astronomy News and information support Environment) is an exclusive editing 
system for astronomy news. By integrating cross news information from multiple 
sources and news content analysis results, our proposed schemes can achieve more 
effective news content detection and curator assignment and successfully bridge news 
management. The curator’s editing area contains astronomy knowledge and graphical 
visualization management. An editing program is a process that aims for a particular 
editing purpose and usually consists of editing content, editing method, editing orders 
and other editing elements. In ANE package editor, we use a package memo to connect 
the relationships and at the same time describe the package’s guide. To address these 
concepts, this paper describes a news collection and management system that 
facilitates two objectives: 
 


 
1. To organize disconnected articles into manageable forms, based on astronomy 


topics and event subjects. To allow quick packages of related information and 
synchronization ability between news management and reuse. 
 


2. To combine the effective aspects of both filtering and browsing and the ability to 
visualize large-scale relation astronomy news in a limited size screen. To facilitate 
the ability to understand relationships among independent authored news items 
conforming to the needs of curator activities. 
 


 
The news virtual observatory feature is a collection of interoperating data archives and 
news editing tools which utilize the Internet to form a scientific curatorial environment 
in which astronomical event programs can be conducted. 
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CHAPTER 6 


  


Discussion and Conclusions  
 


 
6.1  DISCUSSION 
 


 
6.1.1  News capture and news management 
 
Curators wonder if the news of a research institution can be gathered, and if they can 
obtain past news more conveniently. The point is how to use a different perspective to 
capture news. For immediately managing the associated news, the curators considered 
an easy browsing tool to be necessary. With the available options, curators can acquire 
the information of the classifications and quantities of news. 
 
In this system, Yahoo Pipe items for news content are first automatically extracted from 
raw news using the analysis technique. The catalog (e.g., news titles, dates) for news 
topic interpretation and their contents (e.g., abstract or news ULR) are extracted from 
closed captions. We must emphasize an astronomy news management system that will 
be more convenient and efficient for curators. Based on the above, we found the 
following (Fig. 6-1):  
 


1A Our Curatorial Content Management System (CCMS) provides a valuable news 
management service when curators do not have detailed content management 
preferences.  


 
1B Our system can guide users to accumulate their own knowledge effectively and 


efficiently.  
 


1C Only classification-based management techniques can be adopted to locate 
details, after the system catches fine user preferences, for creating useful 
astronomical contents. 
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Fig.6-1  Features of the study framework 
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6.1.2  News classification and news display 
 
Theoretically, visual time and spatial interfaces are supposed to outperform list 
interfaces for such task types as nonspecific queries, because they make use of 
additional semantic information (like place or date). But there are a lot of astronomy 
web sites like NASA or JAXA still using classic textual list interfaces. Many visual 
interfaces performed well on objective measures such as retrieval time, precision or 
recall. Therefore, this study builds on the graphical interface for searching news 
models which measures curators’ subjective needs towards using an interactive 
interface. We must emphasize a visualization system that will be more convenient and 
efficient for curators. Based on the above, we found the following (Fig. 6-1):  
 
 


2A Proposition of Space: To strengthen how users remember news, we emphasize 
the position of the astronomical object in the news by enhancing visual 
impressions to encourage interest in correlating news for users.  


 
2B Proposition of Time: The concept of the Time Line presents the astronomy news 


in a way which makes it easy to understand the changes of the news during 
different periods. Sophisticated time based search techniques perform better 
when the users have detailed preferences and need to option the fine details. 


 
2C Proposition of Classification: The interface is designed to integrate many 


astronomy research institutions into three main subjects, to systematize the 
news selection function and to group the news of websites by keyword. 


 
 
6.1.3  News multiuse and news reconstruction 
 
Regarding this topic, is it easy to see what should be the contents of future research; it 
must become an effective tool for curators when they determine on the education 
theme by operating the base of the content reconstructed concept system. This 
describes the news package system approach as an in-between of the Computer 
Mediated Communication (CMC) and Information Design (ID). Nevertheless, 
compared to current environments, the implementation of the system would raise the 
organizational level of news reception and improve curatorial material editing.  
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As a continuation of this research, we are interested in implementing the system of 
news package browsing. It would allow proposing a set of components that can be 
combined or used with distinct news data directly. This set would constitute a toolbox 
that can be used to perform different curators’ requirements. To address these concepts, 
this paper describes a news reuse and reconstruction system that facilitates two 
objectives (Fig. 6-1): 
 
 


3A To organize disconnected articles into manageable forms, based on astronomy 
topics and event subjects. To allow quick packages of related information and 
synchronization ability between news management and reuse. 


 
3B To combine the effective aspects of both filtering and browsing and the ability 


to visualize large-scale relation astronomy news in a limited size screen. To 
facilitate the ability to understand relationships among independent authored 
news items conforming to the needs of curator activities. 
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6.2 LIMITATIONS AND FURTHER RESEARCH 
 
 
The results of this study suggest that several areas can be further addressed by 
additional research: 
 
 
(1)  How to make our systems helpful for the curator even has no computer literacy  
 
 
We have already provided a platform for curators who can easily edit the news because 
they have basic computer literacy. Computer literacy is defined as the knowledge and 
ability to use computers and related technology efficiently, with a range of skills 
covering levels from elementary use to programming and advanced problem solving in 
different terms according to different people. However, most curators usually need to 
consider their skill level when choosing a useful tool because when they are a beginner 
they cannot take advantage of all the advanced features a CCMS (Curatorial Content 
Management System) can offer. For that reason, a CCMS needs an intuitive interface. 
Since users usually have to deal with the content administration personally, easy 
administration is vital for them. In the next stage of our research we would like to help 
even novice curators enjoy the given CCMS. The graphical interface should be 
well-designed for most of the users to easily understand and use our system. On the 
other hand, our system will be intended to provide guidance as to what system skills 
users should know and be able to do independently at two levels (basic, proficient) with 
specific types of system applications to enable them to access, manage, integrate, 
evaluate, create and communicate information: 
 
 
 Basic guidance – Foundational CCMS skills and package setting   
 Proficient guidance – Function applied in educational materials creating and RSS 


capture settings 
 
 
(2)  How to support and integrate expert knowledge with ANE 


 
 


Expert knowledge is the unique capabilities of an individual to perform given tasks 
creatively and with outstanding precision. Expert knowledge management is a 
continuous organizational managing initiative that is designed to advance the skills, 
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knowledge and experience of curators through different development programs. We 
find the search for expert knowledge, one supporting method for knowledge 
management, is the best function for getting answers to all users' doubts regarding the 
knowledge function. Therefore, in the next step the expert knowledge search of ANE 
will have a vast panel of experienced organizational knowledge support which can 
explain the different concepts to users effectively. By linking to related reference sources, 
we will make sure that users get the answers related to expert knowledge. We want to 
establish more related knowledge functions in our system, in order to motivate 
individual creativity and innovation to excel in curators' specific roles for astronomy 
education. Furthermore, we want to provide a useful environment as follows:  
 
 The search function is connected to online journal or public astronomical 


databases.  
 Linking to the wiki or the astronomical expert websites which assist user 


knowledge about the latest information. 
 To contain some of the related astronomical photograph data of interest to our 


system, and get a sneak preview of what is coming up next month. 
 
These functions will encourage curators to enhance their capabilities through the 
convenient pursuit of expert knowledge. 
 
 
(3)  How to connect the UGC and the existing social media with ANE 


 
 


In this research we focused on the development of a curatorial content management 
system for astronomy news, trying to use the concept of user generated content (UGC) 
to cover a range of content available in a range of modern reconstruction technologies. 
Nevertheless, the extent to which it facilitated knowledge construction needs to be 
confirmed further by different media. For instance, one of the biggest challenges 
astronomical curators face in measuring social media is that most social traffic shows up 
in web analytics tool as "direct". The user needs a system which can integrate with 
different web tools of choice, such as the "SMMS".  
 
Like Content Management Systems (CMS) and Warehouse Management Systems 
(WMS) for centralized website management, Social Media Management Systems 
(SMMS) enable social media teams to manage multiple distributed social channels from 
one location, creating the opportunity to build deeper relationships by being in more 
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places at once. For that reason, developing a SMMS with ANE to assist visitors and 
learners is becoming our next purpose. We want to encourage both the curator and the 
visitor to have contributions and participate, and the services are more users oriented 
instead of content oriented. These services will allow users to participate in online 
activities in a proactive way. Certainly, academic research can also benefit from using 
social media tools. For instance, in Twitter the limitation on the length of each tweet 
leads to some heavy editing, and many stories have subtlety and depth to them that 140 
characters are unable to convey. This result in writers creating short conclusions, and it 
will become easier to get the point of news, and the latest astronomy and space news 
faster than on the webpage. In particular, social bookmarking is extremely useful for 
knowledge reviews and event notification. Therefore, we consider that our SMMS must 
have three purposes: 
 
 The proposed system will assist in a better understanding of the phenomenon of 


knowledge sharing using social web initiatives and will open a new discussion in 
this platform.  
 


 The concept makes an important connection between astronomical knowledge 
sharing and social media contribution. 


 
 


 The system feature indicates that social media have abilities to support several 
major requirements by providing a better place for social interaction, and by 
establishing swift mutual trust among participants in this social platform. 


 
As a result, reflective thinking and collaborative learning are highly encouraged with 
this tool. We will allow not only curators, but also different group visitors to all build or 
join communities to connect with people who share the same academic 
interests, leading them to easily share and locate more resources that are relevant to 
astronomical activities topics.  
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Fig. 6-2  The achievement of this study 
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6.3  CONCLUSIONS 
 
 
ANE (Astronomy News and information support Environment) fully utilizes user 
vision capability and since our adopted visualization technique adapts to the curator’s 
needs, the information is carried in large-scale news collections by interactive 
exploration and management. For administrative management, we created an instance 
of a Curatorial Content Management System (CCMS) including field of news 
management and news packaging in charge of different astronomy news sources.  
 
ANE supports news between curators by interfacing their respective competence, and 
their independence is symbolized by the difference between user requirement and 
association. This difference defines a relationship that guarantees a certain level of 
influence for all experts. The creation of a complete technical and multimedia database 
deals with the astronomy news of websites all over the world, searching for a coherent 
means of interaction between the results of different elements of news. Moreover, we 
can show three results of this study: 
 
 The integration of astronomy news and curatorial management assisted the 


curators in easily managing the news. 
 
We developed automatic news extraction and relationship classification and 
introduced a new approach towards the pigeonholing of astronomy news with 
data collection and management.  


 
 The improvement of the news browser tool supported curators’ easy 


understanding of news relationships.  
 


We transformed the data upon user input to implement user-adaptive exploration, 
and achieved the purpose of the overview of astronomy information with display 
and classification.  


 
 We proposed a suitable editor based on the different curatorial activities 


improving the ease with which curators reuse the news.  
 
We supported the adoption of news services, and built a system that shows the 
relationship between these factors and adoption of the significance of astronomy 
news with knowledge sharing and the multiuse of news (Fig. 6-2). 
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Our framework allows users to start at many topics of related news and navigate 
toward more details by clicking on the relevant news of interest, in order to change the 
focus. This key concept justifies its use in this study, because our aim is to find a 
structured way of implementing the information from news websites in database 
system platforms without large-scale changes in the structure of its dissemination. In 
addition to such specific queries, the most relevant web news can also be retrieved. 
This feature is very important for users who want to know more details and relevant 
reports of particular events, and thus our system provides an efficient way of achieving 
this. 
 
In addition, users can also communicate with other curators by providing feedback, 
which can further be integrated to improve teaching analysis and education 
assignments. The curatorial material tools are supported by educational and research 
activities. Our aim is to broaden knowledge of astronomy expertise and support news 
browsing as a platform for making information accessible given knowledge sharing on 
the Internet. The only constraint towards the information support and collaboration 
theory is that “the curator’s knowledge with his information obtaining environment is 
not direct but instead mediated through the use of suitable tools”.  
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