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Instituto Politécnico Nacional, Mexico

DEVELOPMENT AND INITIAL MEASUREMENTS OF A REMOTE GROUND STATION IN
MEXICO FOR LEO SATELLITE OPERATIONS AND COMMUNICATION

Abstract

In recent years, the growing demand for global connectivity and the urgent need to bridge the digital
divide have driven significant advancements in satellite infrastructure. However, Mexico faces critical
challenges in this domain. While there are strategic ground stations, such as the one in Tulancingo, their
number and operational reach remain limited. However, not all locations in Mexico are ideal for their
installation, and signal-to-noise ratio (SNR) issues can severely hinder performance. In rural and remote
areas where terrestrial connectivity is either non-existent or unreliable, ground stations play a pivotal
role. To address this, this project initiated the design and implementation of a remote ground station at
the Instituto Politecnico Nacional (IPN). This ground station is designed to support communication with
satellites operating in VHF and UHF radio bands. The station enable data downloads and communication
with LEO satellites, as well as facilitate link with ground stations both within and beyond Mexico. This
paper reports the design status and the Assembly, Integration and Validation plan of a cost-effective
and remote ground station in Mexico with the focus of successfully integrating all the hardware and
software components into a functional and operative remote ground station. A critical aspect of the
project involves selecting the optimal location for the station, considering geographical characteristics and
environmental factors. This selection process focuses on maximizing reception levels while minimizing
baseline noise, establishing a robust technical framework for future institutional developments. The
project also encompasses coordinating the installation of towers, equipment, and associated infrastructure
required for the station’s operations. The phase of integration and validation offers educational benefits,
allowing also the instalation of a Radio Amateur Laboratory employed for validating communication and
operational systems, offering a practical plataform for low-cost experimentation promoting a network of
knowledge exchange and cooperation.
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