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ABSTRACT 

FSSCat, the "Federated Satellite Systems/3Cat-5" mission
was the winner of the 2017 ESA S"3 (Sentinel Small 
Satellite) Challenge and overall winner of the Copernicus 
Masters competition. FSSCat consists of two 6 unit cubesats 
carrying on board UPC's Flexible Microwave Payload - 2 
(FMPL-2), an L-band microwave radiometer and GNSS
Reflectometer implemented in a software defined radio, and 
Cosine's HyperScout-2 visible and near infrared + thermal 
infrared hyperspectral imager, enhanced with PhiSat-1, a on 
board Artificial intelligence experiment for cloud detection. 
Both spacecrafts include optical and UHF inter-satellite links 
technology demonstrators, provided by Golbriak Space and 
UPC, respectively. This paper describes the mission, and the 
main scientific results of the FMPL-2 obtained during the 
first three months of the rnission, notably the sea ice 
concentration and thickness, and the downscaled soil 
moisture products over the N orthern hemisphere. 

Index Terms- Microwave Radiometry, GNSS-R, sea ice 
concentration, sea ice thickness, soil moisture, artificial 
neural networks. 

1. INTRODUCTION

The FSSCat mission was proposed in 2017 by Prof. Carr 
(UPC) and Prof. Golkar (Skoltech, UPC visiting professor) 
the ESA S113 (Sentinel Small Satellite) Challenge of t 
Copernicus Masters competition. FSSCat is an innovative 
mission consisting of two federated 6U Cubesats carrying 
two scientific payloads: 
• UPC's Flexible Microwave P ayload - 2 (FMPL-2) [l]

onboard 3Cat-5/A (2020-061 W) is an innovative dual

microwave payload (L-band microwave radiometer and 
GNSS-Reflectometer) implemented in a software 
defined radio, 

• Cosine's HyperScout-2 [2] onboard 3Cat-5/B (2020-
061X) is an hyper-spectral optical payload in the visible, 
near and thermal infrared, enhanced with PhiSat-1 [3] an 
Artificial Intelligence experiment for cloud detection. 
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Fig. 1. a) Ftv!PL-2 combined micro\',ave radiometer and GNSS-

reflectometer, b) 3Cat-5/A and dual-band nadir looking antenna, c) 
lyperScout-2, and d) �Cat-5/B with HyperScout-2 baffle on the 

bottom right corner. 

The mission goals of 3Cat-5/ A are to provide coarse 
resolution soil moisture, sea ice extent and thickness maps, 
and to detect water ponds over ice, using microwave 
radiometry and GNSS-Reflectometty, enhanced resolution 
soil moisture maps applying pixel downscaling techniques, 
and to test techniques for future satellite federations. FSSCat 
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