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Research on Methods to Ensure Mission Continuity of Low Earth Orbit
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[ ABSTRACT |

Low Earth Orbit (LEO) satellites are vulnerable to jamming attacks, which can significantly reduce the data transmission rate
and increase communication delay. To address these issues, this paper proposes the Ground Station Assisted Mission Cache
and Relay (GSMCR) algorithm and compares its performance with that of the conventional method. In the proposed approach,
when a satellite fails to receive mission command messages (Upload Link, TC/TM) after arriving at the mission execution area
due to jamming, the undelivered mission command messages are forwarded through an overseas ground station located
before the mission execution area to the next satellite scheduled to reach the same mission area along the orbital path.
Consequently, even if the subsequent satellite also fails to receive new mission command messages upon arriving at the
mission execution area because of continued jamming, it can perform its mission using the pre-delivered mission command
messages, thereby preventing operational degradation and ensuring mission continuity. Monte Carlo simulations based on 100
satellite passes and 1,000 simulation runs demonstrate that, under a 50% temporal jamming rate, GSMCR reduces the average
communication delay by approximately 33% while increasing the amount of successfully received data by approximately 17%
and the data transmission rate by approximately 75%, compared with the conventional method.
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Fig. 4. GSMCR LEO Satellite Operation Method
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