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Project Overview 
 The ICSWSE is willing to establish a measurement network for space debris 

using small-aperture optical telescopes and a small satellite constellation，
being named DEBris Data Acquisition System (DEBDAS).   

The telescopes are well organized to be robotically and remotely controlled

，including sophisticated image processing techniques and orbit estimation 

software.  

The satellites are conducting in-situ measurements of  micron-size debris 

using an easy-to-operate new sensor developed at JAXA.   

Data acquired from the systems will be analyzed and modeled in a manner 

coupled with space weather science to provide a better understanding of  

the present and future space environment.   

 The ICSWSE also aims at education for practical astronomy and space 

engineering at Kyushu University，collaborative measurements in 

combination between robotic telescopes and small satellites，space 

environmental awareness and space science，including debris generation and 

resulting environment.   



Optical and In-situ Measurements 
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Thus, micron size debris must be an obstacle to future 

development of space technology.   

  Unfortunately, actual condition, the environment of the 

micron size debris in LEO is not well revealed.  To realize 

the safe and secure space developments, it is necessary to 

optimize spacecraft protection against debris, and more 

effective debris removal around the Earth.  For that, the more 

exact micron size debris environmental model is 

indispensable.   

 

2.  IDEA: In-situ Debris Environmental Awareness 

 

  IDEA the project for In-situ Debris Environmental 

Awareness is ongoing at Kyushu University, Japan.   

2.1.  Project objectives 

  This project aims to construct the in-situ measurement 

network using a group of nano satellites that can detect debris 

impacts on their surface and transmit the measurement data to 

the ground in near real-time.  Fig. 3 shows a future figure 

that is a project for IDEA aims at as novel system. 

   

 

Fig. 3.  In-situ measurement network by IDEA satellites 

 

  Actually, a large-sized observation satellite has a wide 

surface and can be equipped with a wider measurement area.  

Thus, they can gather more measurement data.  However, 

those development cost and span will become huge.  In 

addition, their launch opportunities are limited.  Since the 

project aims at gathering a lot of measurement data in multi 

points, there must exists a necessity to deploy a group of 

satellites.  Thus, the small satellites in which a development 

time is comparatively shorter, it is easy to obtain launch 

opportunities and lower cost is suitable for construction of the 

in-situ measurement network.   

2.2.  IDEA-1 satellite and measurement method 

  Considering these backgrounds, now, IDEA-1 satellite is 

under development at Kyushu University, Japan as a first 

model of the observation satellite.  The IDEA-1 is planned to 

fulfill the two missions as follows: 

 

1) technology demonstration of for satellite operation       

from launch to deorbit, and  

 

 

Fig. 4.  Outer structure of the IDEA-1 satellite 

 

 

Fig. 5.  Interior structure of the IDEA-1 satellite 

 

 

Fig. 6.  The concept of the dust impact detector6) 

 

GPS antenna

S-band 

antenna

Dust impact 

detector

Solar cell

Extending 

sail

Magnetorquers

Sun sensor 

unit

NiMH 

battery

S-band 

transceiver

Main processing 

unit

© IHI 



Practical Education through DEBDAS 

DEBDAS 

Collaborative measurements 
in combination of  robotic 
telescopes and small satellites 
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