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INTRODUCTION 
The third phase of the national space technology development program in Taiwan will cover from 
2019 to 2028.  Except for earth-orbiting satellites, outer space explorations to the Moon, Mars 
and interplanetary missions will be considered. CubeSats are important platforms for space 
explorations because of low cost and mature enough technology. They will play a minor but 
indispensable role in Taiwan’s outer space mission roadmap.  

For outer space missions, the technology and components employed should be proven by a lot 
of smaller space projects. The candidate CubeSat projects include RF communication, laser 
communication, radio occultation remote sensing, optical remote sensing, astronomical 
observation, near earth space science, far earth space science, etc.  

NSPO CubeSat Program 

To build a sustainable Taiwanese space industry, Taiwan Space Industry Development Initiative -
micro-satellite development program, proposed by National Space Organization (NSPO), 
includes Micro/small satellites program, CubeSats program, Sounding rocket program, and 
Space Industry Planning and Promotion program. The purpose for this CubeSat program is to 
cultivate next generation talents for space technologies and to generate CubeSat commercial 
products. The time span for this CubeSats project is from 2017 to 2020 to launch 3 CubeSats. 
These CubeSat contracts have been issued to Taiwan’s universities and domestic companies in 
April 2017. The IDEASat is a 3U type CubeSat, NutSat is 2U, and YUSAT is 1.5U. The 
components and technologies proved in these projects can be improved and used in outer space 
mission. 

•
•
•
•

CONCLUSION 
 
NSPO will initiate more CubeSat projects in the following years. Meanwhile, NSPO will assist 
domestic CubeSat products to pass space qualification validation and to enter international markets.  
There will be more launch activities, including sounding rockets, in Taiwan to encourage people to join 
space research and satellite development. We also hope to join international outer space cooperation 
programs to launch Taiwanese CubeSats or instruments to perform interplanetary exploration 
together. 
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iCubeSat 2018, the 7th Interplanetary CubeSat Workshop 
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CubeSat Mission 

3U IDEASSat NCU 2017/4 2019/12 ionospheric science 

2U NutSat NFU 2017/4 2019/12 ADS-B airplane tracking 

1.5U YUSAT MoGaMeetc. 2017/4 2019/2 AIS/APRS tracking systems for 
marine and land moving objects 

OUTER SPACE MISSIONS 
 
A mini-workshop on space exploration and scientific observations with CubeSats was held in 
National Central University in March 2018. Some CubeSats mission studies were described, such 
as scientific observation topics on the Moon and Mars, CubeSat components and instruments, 
Compton telescope for black hole X-ray observation, Lunar Ionosphere Investigation using radio 
occultation (RO) technique, imaging and radio-science techniques for planetary bodies, and so on.  

Item Spec 
Size  12U   
Mass 20 kg 
P/L duty cycle 100% 
Agility Roll for 30 degree 
Communication X band  

one high-gain gimbaled 
antenna, 45 cm radius 

Data storage Data compression 
6 Gbits 

Attitude control Relative Control accuracy: 
0.02 degree  
Low jitter 

Lifetime  3 years 

30 cm 

20 cm 

Satellite can 
Roll for +/- 
30 degrees 

S
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Mission Study: Lunar Ionosphere Investigation 
 
Background The electron density peaks around 15 km altitude with the peak density of 300 cm-3. 
 
Objective Investigating the existence of Lunar Ionosphere in the low and middle Selenographic 
latitudes using radio occultation (RO) technique.  
  
Method  When the RF signal from a CubeSat passes through the limb of the ionosphere, the signal  
is delayed and its path is bent by electron density gradients. The signal is intercepted by the receiver on 
the mothership. The electron density can be derived from the magnitude of the refraction. 
 

Figure 5. Altitude profile of  the electron 
density on the Moon during the occultation of 
Chandrayaan-1’s radio signal. 

Figure 4. Radio Occultation Concept 

Figure 3. Orbit Trajectory Example by AGI STK tools 

Figure 1. Roadmap for Outer Space Mission 

Table 1.  The Three NSPO CubeSat Projects 
CIP 

Figure 2. Tracking of airplanes, ships, and cars   

Figure 6. CubeSat Platform for Radio Occultation  

Mission Study: CubeSat for Black Hole Observation 
 
Background Many stellar-mass black holes have been found in X-ray binaries, mainly via optical and 
X-ray observations. Polarization measurement provides another powerful diagnostic tool, besides 
spectral and timing observations. 
 
Objective By monitoring the gamma ray polarization from Cygnus X-1 to study the jet flow from the 
black hole  
  
 

Figure 7. A Compton Polarimeter in a 3U CubeSat 

Method  A Compton polarimeter in a cubesat is used to  be 
pointed toward Cyg X-1 all the time with a sub-degree 
accuracy. Slow rotation of the spacecraft around the axis of 
pointing is needed to eliminate possible systematic bias. Orbit 
altitude is the higher the better. Low orbit inclination is 
preferred. 
 

Table 2. CubeSat Platform Major Characteristics 

Orbit Simulation for Outer Space Missions 
For outer space mission study, orbits of how to escape from the Earth to the Moon or to Mars are 
studied. The orbit trajectories are simulated by AGI STK tools. 


