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Abstract: In this research, we develop a supporting systemmaéture observation and
investigation activities around users using smantigls. By using smartphones equipped
with GPS and a camera for nature observation, usansrecord the target pictures and
position information to observe. Users can shareyntgata by uploading these records
with the others. Moreover, it is useful to data ncagation of observation information by
performing continuous use. We are developing thetesy which users enable to learn
about natural environment by observation and ingagon activities of dragonflies, being
familiar with the nature around users using smamgels equipped with GPS. Since
dragonflies are one of the index insects of watergnvironment, users enable to learn
about natural environment through observation awesdtigation activities of dragonflies.
We aim at visualization of changes of natural emwnent by performing natural
observational-research activities using this system
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Introduction

In recent years, smartphones and cellular phoreesised for outdoor activities by many
researches. For example, There are researche$Gwihof smartphones, the camera and
information sharing. The feature of the researalsisg the GPS function and the camera
is to add information to a map, and other featsreffering learning support which is
different for each location[1][2]. In addition, tteeare researches of information sharing of
the outdoor activities by communication with mobjdones and servers[3][4]. We
develop a new useful system for environmental iegby combining these advantages.

In this research, we utilize smartphones equippild the camera and the GPS function
taking advantage of the function of such a moleleninal. Additionally, we develop the
natural-environmental-learning supporting systermough experiential activity in the
outdoors about the natural environment of surraugdreas.

Dragonflies are one of indexes of waterside emvirent in fieldwork. For this
reason, we develop the learning supporting systemchyvenables to learn natural
environment around users by observation and inyasbn activities of dragonflies using
smartphones equipped with GPS. We have alreadylapmae and open an information
system called a “Dragonfly Kingdom Saga”. This systis a system developed for PC.
Therefore, it is not easy to use this system idaar activities.

So, we adopted iPhone as a terminal, and develapeelw information system of
dragonflies. As field learning new functions, we aleveloping a record function and a
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share function for the information on user's sundhag dragonflies. Users can investigate
the dragonfly's feature and ecology informationilgams that spot. Also, users can upload
the information on a position and time to the serwen users take pictures of dragonfly
by a camera. Users can refer to the uploaded irgtiom as an information map from a

terminal. When users perform outdoor activitiegrssnable to understand the past life
list for dragonflies at a glance. Moreover, whesens continue such activity, it is

possible to put the information in a database. dloee, this system is able to create an
ecology information map. We aim at visualizatiodncbhanges of natural environment

using this system.

1. System architecture

Figure 1 shows architecture of our system and khehawbhis system uses fundamental Ul
and GPS function of iPhone, and the Exif inform@atem a photograph. Exif information
specifies the file format for recording a graphiibs. Therefore, we can describe camera
information in a graphics file, when we take a piet Now, We have developed three
search functions. They are a “dragonfly's indexdedunction”, a “dragonfly's habitat
search function”, and a “surrounding dragonfligeimation-sharing function”.
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1: Flowchart of system

2. System functions
2.1 Index search function

The index search function can display the namefragonflies on a table, and can search
detailed information of dragonflies with the oraérthe Japanese syllabary from the name
of the dragonfly.

By using this function, users enable to inveseéghie photograph of dragonflies, the
classification, the form, the ecology, and the iorigf name. In observation and
investigation activities for dragonflies, when th@me of the dragonfly is known, we are
able to search quickly by slide a table, inputéngame into a search bar, or choosing the
initial of the name of the dragonfly.
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2.2 Habitat search function

In habitat search function, users can specify atdaéind retrieve the information on the
dragonfly which inhabits the place. When a habggtinpointed, we look the table view
of only the dragonfly which lives in the habitathi¥ function also has Index search
function. In observation and investigation actestifor dragonflies, by this function, users
enable to choose a dragonfly from a habitat antllerta do Japanese syllabary search.

2.3 Surrounding dragonflies information-sharing functio

The surrounding dragonflies information-sharingdiion is a function in which dragonfly
information is sharable, by taking pictures of dnaifjes and uploading to the server.
When users take pictures, users can add the filamtg, position information and so on to
photograph by Exif. Since this function maps on tmep based on the position
information, users enable to investigate what kofddragonflies lives around users.
Users can upload photographs and dragonflies irdbom, and users can share with
retrieving the information on dragonflies from tim@ap with other users. For this reason, In
observation and investigation activities for draffjes, users enable to know information
of dragonflies.

3. Conclusions

In this research, we have developed the supposystem for nature observation and
investigation activities around users using smams. In this system, users can
investigate the feature and ecology information dragonflies easily on that spot.
Additionally, users can take pictures of dragossflissing a camera and upload to a server
with the information on a position and time. Byngthe uploaded information, users can
create the ecology map of dragonflies. When user®pn outdoor activities, they enable
to understand the past life list at a glance arfdraiseful information in the case of
observation. In addition, when users continue sactivity, it is possible to put the
information in a database. Therefore, this systembie to create an ecology information
map. We are going to conduct an evaluation expetiraéier developing the function
which supports identification of dragonflies frohretfeature of the body of dragonflies.
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