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In these ten years, the development of micro and nano satellites were activated in
the world, and they are growing as practical platforms for disaster monitor or scientific observations.
On the other hand, the ability of orbit determination in university ground stations is not matured. The s
atellite tracking for communication are not sufficiently achieved, and the improvement of operation techni
que are demanded. In this research, technical elements required for low-cost orbit determination were pro
posed, and the system was verified through the experiments of international orbit determination network sy
stem. The sequential unmanned operation experiment in more than half year was successful, and the stabili
ty and reliability of system was verified. By using the data acquisition hardware and the operation analy
sis software for ground stations in the world, the system of analyzing satellite orbits and sharing the in

formation at any time will be realized.
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CUTE-1

10.6km (RMS), Azimuth  0.33 deg (RVS),

Elevation

0.18 deg (RMS)

KKS-1 6.2 km (RMS),
Azimuth 0.24 deg (RMS), Elevation 0.13
deg (RMS)
1deg
1
Error Evaluation of TU-TLE and NORAD TLE
Target |RMS*** position azimuth**+* elevation
of freq. | worst RMS worst RMS worst RMS
CUTE-1* | 28 Hz | 23.2km 10.6 km | 3.57 deg 0.33deg| 0.79 deg 0.18 deg
KKS-1** | 26 Hz | 10.4 km 6.2km | 2.02deg 0.24 deg| 0.52 deg 0.13 deg

*span = 2013/03/30 06:36 - 2013/04/01 21:44 UTC, freq. = 436.8375 MHz
** span = 2013/03/30 16:29 - 2013/04/04 15:41 UTC, freq. = 437.385 MHz
*** pbetween real obs. and NORAD TLE estimation
***x onlywhen el < 80deg
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Error Evaluation of optimum orbit and NORAD TLE
Case* RMS position azimuth elevation
of freq. | worst RMS worst RMS worst RMS
a) TUGS only 33Hz [ 21.4km 16.3km|2.94deg 0.51deg| 0.75deg 0.21 deg
b) IRS only 46 Hz | 16.1 km 11.6km|2.11deg 0.31deg| 0.60 deg 0.16 deg

c) TUGS and IRS

43 Hz

14.7km 9.5 km

2.01deg 0.26 deg

0.50 deg 0.12 deg

* TUGS = Tohoku Univ. (JP), IRS = IRS lab., Stuttgart Univ. (DE)
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