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Abstract. The Virtual Observatory (VO) consists of a huge amount of astronom-
ical databases which contain both of theoretical and observational data obtained with
various methods, telescopes, and instruments. Since VO provides raw and processed
observational data, astronomers can concentrate themselves on their scientific interests
without awareness of instruments; all they have to know is which service provides their
interested data. On the other hand, services on the VO system will be better used if
queries can be made by means of telescopes, wavelengths, and object types; currently
it is difficult for newcomers to find desired ones. We have recently started a project to-
wards improving the data service functionality and usability on the Japanese VO (JVO)
portal site. We are now working on implementation of a function to automatically
classify all services on VO in terms of telescopes and instruments without referring
to the facility and instrument keywords, which are not always filled in most cases. In
the paper, we report a new algorithm towards constructing the facility and instrument
keywords from other information of a service, and discuss its effectiveness. We also
propose a new user interface of the portal site with this algorithm.

1. Introduction

The Virtual Observatory (VO) is a huge database for astronomy, which contains both
of theoretical and observational data obtained with various methods, telescopes, and
instruments. Since it delivers not only observational raw data but also processed ones,
we often pay less attention to individual characteristics of instruments, but concentrate
themselves on their scientific interests.

Even though VO has a potential for a most powerful tool in the area of astronomy,
there are some obstacles that prevent VO from being popular; people who work at a VO
system are required to have knowledge on which service provides their desired data, but
astronomers are not familiar with services on VO. Conversely, VO will be much better
used if queries can be made by means of telescopes, wavelengths, and object types,
which are very common in astronomy.

We have recently started a project towards improving the data service functionality
and usability on the Japanese VO (JVO) portal site. Our goal is to make VO much more
friendly to everyone including experts in VO. In this paper, we report our new approach
and the current status.
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2. Automated Service Classification

As mentioned above, telescopes, wavelengths and objects are more familiar to as-
tronomers than service names or VO identifiers. On the other hand, the VO system
accepts only service identifiers. To fill the gap, we figured out, for each service, which
telescopes and instruments were used, or what types of objects are gathered in it. There
are≃ 10,000 services on VO now, and it is unrealistic to manually prepare a correspon-
dence table. The issue is to develop an algorithm which enables computers to generate
the table automatically.

Fortunately, there are two keywords suitable for this purpose in the resource meta-
data:facility andinstrument (Hanisch et al. 2011). The former represents obser-
vatory or facility where the observation was performed (telescopes in most cases), and
the latter literally corresponds to instrument which was used in the observation. These
two keywords aredispensable; the core of the algorithm is how to reconstruct the key-
words with other information in the resource metadata of each service, such as the title
and description, if either/both of them are not available.

The following is our method.

1. We make a telescope dictionary, which consists of a word list concerning tele-
scopes and their instruments.

2. We look up the whole items of the resource metadata.

(a) If the facility keyword in the item is unavailable, we search the title and
then description by all the words in the dictionary.

(b) Similarly, we try to reconstruct the instrument keyword with keyword searches
of the title and description by the dictionary.

3. We classify the items according to the original/reconstructed facility and instru-
ment keywords.

We can make the dictionary not only by hand but also by a simple algorithm; in case
of automatic generation, we look up the whole items and append the telescope and in-
strument keywords to the dictionary if they are available. According to our simple trial
runs, there is little difference of the efficiency between auto-generated dictionary and
manually-generated one.1 In addition, it is advantageous to use a manually-generated
dictionary because we can include arbitrary information about telescopes and instru-
ments, such as wavebands and site locations. Thus we adopt a manually-generated
dictionary below.

By applying our algorithm to real VO services, we find that our algorithm can
identify telescopes of 35% services, and that it fails to reconstruct the instrument key-
word in most cases. According to a detailed analysis of a log file, we find that 25%
services on VO provide catalogs and 40% ones concern cataclysmic variables (CVs)
with minor telescopes. In general, a catalog is a collection of information of many
sources, and the telescopes and instruments may vary from source to source even in the
same catalog. There is no way to determine them by the resource metadata. Thus we
conclude that our algorithm utilizing the resource metadata succeeded to identify the
telescopes of VO services, except for ones providing information of CVs.

1The manual modification of the auto-generated dictionary contributes only 1% improvement.
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Figure 1. A user interface to make queries by means of telescopes and instru-
ments. An icon works as a button to check/uncheck all the instruments for the tele-
scope.

3. User Interface for the New Functionality

Astronomers are familiar with telescopes, but they could have less specific knowledge
about an instrument for a telescope. Conversely, astrnonomers who are not an expert in
certain wavebands could use the processed data in such wavebands on VO. Taking this
case into consideration, we designed a user interface (UI) shown in Figure 1.

Icons with picures of the telescopes are laid like tiles. You can see 20 icons at a
glance on a screen of 1920 pixel× 1080 pixel resolution. On the right side of each icon,
instruments available for the telescope are listed together with checkboxes. You can
check/uncheck all the checkboxes for a telescope at once by clicking the icon. There
are tabs to filter wavebands of instruments on the top left side of the screen. When you
click “Optical” tab, for example, all instruments sensitive to the optical bands appear
together with the icons of their telescopes.

This UI is implemented with Google Web Toolkit for a fast development. The
UI translates user’s (multiple) selection into a query to a server. All behavior (e.g.,
filtering process of instruments, the query translation) on the screen is processed by
a web browser. With the help of the UI and the algorithm mentioned in the previous
section, users do not have to know much about VO.

4. Summary and Future Perspective

We, JVO team, have been developing new functionalities aggressively to make VO
much more friendly to everyone. We present our recent work concerning a new algo-
rithm which supports astronomers to find their interested data much more quickly by
classifying services based on the telescopes and instruments, and an UI which enables
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Figure 2. An illustration of combination of our new features. We plan on upgrad-
ing search UIs to act as interactive filters for all VO data collected by VO Crawler.

users to make queries by means of telescopes and instruments (or wavebands) visually.
These are only a part of our project.

As reported in Komiya et al. (2012), we have also been working on VO Crawler.
This enables us to search through the whole VO services by a single query. Since
there are a huge number of data on VO, we have to take quite a new strategy for data
searching. As a solution for this problem, we introduce combination of our new features
as interactive filters shown in Figure 2. In the approach, you can make a query by means
of telescopes and instruments, presented in this paper, positions and regions on JVOSky,
flux, a range of wavelengths, and colors. You can also see quick looks directly.

New features will be available in late 2011. We invite readers to check our portal
sitehttp://jvo.nao.ac.jp/portal/ frequently.
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