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ABSTRACT 

Kyushu University has initiated IDEA the project for in-

situ debris environmental awareness.  This project 

aims at a prompt and clear understanding of the current 

and future micron-size debris environment in the low 

Earth orbit region.  Orbital debris, even smaller than 1 

mm, may cause a fatal damage on a spacecraft because 

of a high relative velocity at impact.  Micron-size 

debris could be one of major threats against safe and 

secure space development and utilization for humankind.  

However, the current micron-size debris environment 

has not been defined well because measurements are 

quite limited in terms of orbital regimes and not 

continuously available yet.  Thus, the IDEA project 

proposes to deploy a group of micro satellites, those 

conduct in-situ and near real-time measurements of 

micron-size debris, into any orbital regimes to be 

monitored.  This paper briefly introduces the IDEA 

project and micron-size debris modeling to define and 

dynamically update the current environment using 

measurements continuously acquired through the IDEA 

project.   

1 INTRODUCTION 

Since Suptnik-1 launched in 1957, humankind have 

launched many rockets and inserted many satellites into 

many orbits.  Such space development and utilization 

have provided humankind with conveniences, new 

knowledge, and technologies.  Space is limited in 

spatial extent, however.  Now space debris represents a 

significant threat against safe and secure space 

development and utilization for humankind, with over 

95 % of the more than 16000 cataloged objects in orbit 

being debris [1].  It may be noted that the cataloged 

objects are equal to or greater than 10 cm in size.   

Objects in the low Earth orbit (LEO) region are 

traveling at a speed of approximately 8 km/s.  

Therefore, space debris, even smaller than 1mm, may 

cause a fatal damage on a spacecraft not sufficiently 

protected.  For example, as reported in [2], a simulated 

debris particle with a size of approximately 0.2 mm 

fractures power cables on a spacecraft.  This kind of 

damage might be the cause of loss of power, which 

happened to ADEOS-2 spacecraft in October 2003[3].  

Impacts on spacecraft by micron-size debris in space are 

not new in these days.  In fact, Endeavour and Atlantis 

have received flesh scars caused by micron-size 

meteoroid or debris impacts on their radiator panels 

[4,5].  Another example is micron-size meteoroid or 

debris impacts on Window 2 of the Cupola module of 

the International Space Station during check-in.  

Therefore, micron-size debris could be one of major 

threats against safe and secure space development and 

utilization for humankind.   

Knowledge on micron-size debris should be 

incorporated in design of spacecraft.  However, the 

current micron-size debris environment has not been 

defined well because measurements are quite limited in 

terms of orbital regimes and not continuously available 

yet.  The latest knowledge on micron-size debris from 

recent major breakups such as Chinese anti-satellite 

missile test using Fengyun-1C in January 2007 and US 

Iridium 33 and Russian Cosmos 2251 accidental 

collision in February 2009 may not be enough to 

understand the current environment.  Knowledge is 

necessary to be dynamically updated based on 

measurements of micron-size debris in the actual 

environment.   

Kyushu University has initiated IDEA the project for in-

situ debris environmental awareness, aiming at a prompt 

and clear understanding of the current and future 

micron-size debris environment in the LEO region.  

The IDEA project proposes to establish an in-situ and 

near real-time measurements network to monitor 

micron-size debris using a group of micro satellites.  

This paper briefly introduces the IDEA project and 

micron-size debris modeling to define and dynamically 

update the current environment using measurements 

continuously acquired through the IDEA project.   

2 IN-SITU DEBRIS ENVIRONMENTAL 

AWARENESS 

The following subsections describe IDEA the project for 

in-situ debris environmental awareness on-going at 

Kyushu University, Japan.   

2.1 Why micro satellites? 

The IDEA project aims to build an in-situ measurement 
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