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(2. Xi’an Branch of China Academy of Space Technology, Xi’an 710043)

Abstract Multiple factors such as the environment, hardware performance and energy management of
the spacecraft determine that it can just use the control input with low-frequency. Based on this, this pa-
per investigates the relative attitude controller for the tethered main and sub-satellite payloads equipped
with terahertz communication devices during the ejection deployment process, as well as the implementa-
tion of continuous and opportunistic communication via terahertz on mobile platforms. The controller
enables the relative attitude between main and sub-satellites to achieve terahertz communication at lower
control frequencies. The ground experiment integrating tethered satellites ejection deployment and tera-
hertz communication was conducted with the controller. The experimental results show that under low-
frequency control, the designed controller not only allows the sub-satellite simulator’s trajectory to close-
ly follow the pre-designed optimal deployment curve, but also meets the relative attitude angle require-
ments for continuous and opportunistic communication via terahertz between the main and sub-satellites.

The terahertz communication rate and bit error rate demonstrate that the adaptability of terahertz com-
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munication on mobile platforms for both opportunistic and continuous communication meets the required

standards.

Key words tethered satellite, low-frequency control,
hertz communication
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Table 1 The rate of terahertz communication

s (STUAIS U WFE . PR EE/ Mbps

1 3872 1536 47.58
2 4691 1536 57.64
3 0 1536 0

4 5103 1536 62.71
5 4115 1536 50. 57
6 3971 1536 48.8
7 5736 1536 70. 48
8 2977 1536 36.58
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Table 2 The packet error rate and bit error rate of
terahertz communication

¥ PIES Gt JHTRMROO0 D

1 0.004 326 12 000 3.52
2 0.004 101 12 000 3.34
3 / 12 000 /

4 0.004 077 12 000 3.32
5 0.004 111 12 000 3.35
6 0.004 327 12 000 3.52
7 0.004 039 12 000 3.29
8 0.004 251 12 000 3.46
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Fig. 12 The change of relative attitude
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