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Abstract

CubeSat missions can easily raise the Technology Readiness Level of innovative systems and tech-
nologies by performing In-Orbit Testing and In-Orbit Demonstration (IOT/IOD). In this framework,
the S5Lab research group at Sapienza University of Rome is maturing experience in bringing technology
demonstrators to orbit by exploiting the CubeSat 1U and 3U form factors. At the moment, S5Lab control
three satellites operational in-orbit through its ground segment. LEDSAT is a 1U CubeSat, developed
by S5Lab, conceived in collaboration with the University of Michigan, coordinated by the Italian Space
Agency (ASI) and participating in Fly Your Satellite! Programme by ESA. The satellite, launched in
2021, aims at demonstrating LED-based payloads for improving trackability of the spacecraft for future
Space Traffic Management tasks. The spacecraft has successfully achieved its mission objectives and on-
board-software patching is allowing to extend its investigation. GreenCube is a 3U CubeSat, developed
by S5Lab, ENEA and University of Naples “Federico II” and coordinated by ASI, aimed at demonstrat-
ing the well-functioning of an autonomous cultivation laboratory fit for 3U CubeSats. The spacecraft
has been launched to MEO in July 2022, and it is operational since 20 months in an extremely harsh
radiation environment. Despite the main mission has terminated, the spacecraft is still operating its
radio-amateur digipeater, whose service has been exploited by more than 1000 radio amateurs in the
world. WildTrackCube-SIMBA is a 1U CubeSat, developed together with Machakos University and Uni-
versity of Nairobi, coordinated by the ASI and with the support of Kenya Space Agency, that aims at
demonstrating the Internet-of-Things (IoT) Spread Spectrum Modulation (SSM) transceivers usage for
wildlife monitoring in Kenya. The mission has been launched in 2021, with a launch opportunity offered
by TAF and GK Launch Services, and it has allowed to optimize the SSM low-power transmission in-orbit.
ShLab is currently developing CORAL, a 2U CubeSat aimed at extending the IoT investigation brought
in-orbit by WildTrackCube-SIMBA. The spacecraft is developed with Thales Alenia Space Italia and
Telespazio under an ESA contract. The satellite aims at demonstrating IoT-based telemetry distribution
via inter-satellite link based on SSM chips and it will be launched in Q4-2024. This paper will describe
the S5Lab CubeSat missions for technology demonstration, including the shared approach to design and
development and the various payloads that have been demonstrated in-orbit. In addition to the overview
on the past and current activities, the paper will focus on the CORAL development and other planned



missions.



