Brief information about the project

Name of the project

Study of LoRaWAN Base Station Application Capabilities
on a Nanosatellite

Relevance

In the past decade, nanosatellites have become an essential
element of modern space technologies. They offer a wide
range of applications in various fields such as
environmental monitoring, telecommunications,
navigation, and scientific research. One of the promising
technologies for ensuring communication in space is
LoRaWAN, which is characterized by low power
consumption and the ability to maintain communication
over long distances.

This project is aimed at studying the technical and
operational capabilities of a LoRaWAN base station
installed on a nanosatellite. Special attention is given to the
system’s performance in space conditions, including the
impact of radiation, temperature, microgravity, and other
factors that may affect the equipment's functionality. The
project also explores methods for optimizing energy
efficiency in communication systems, which is especially
important for low-power nanosatellites, where energy
resources are limited.

Purpose

Study of technical and operational capabilities of
LoRaWAN base station on board nanosatellite, as well as
development of recommendations for creation of energy-
efficient communication system using nanosatellites.

Objectives

1. Study the applicability of LoRaWAN technology in
low earth orbit (LEO).

2. Develop a concept for an on-board communication
system based on LoRaWAN technology.

3. Development and assembly of a pilot model of the on-
board base station

4. Conducting laboratory tests of the communication
system model.

Expected and achieved results

The expected results of the project include confirmation of
the applicability of LoRaWAN technology in low-Earth
orbit (LEO) for energy-efficient data transmission,
development of the concept and creation of an
experimental model of an on-board base station, as well as
obtaining practical data on its characteristics and behavior
in conditions simulating the space environment. The study
will make it possible to formulate recommendations for the
design and operation of LoRaWAN base stations in space
conditions, which will create the basis for integrating this
technology into IoT systems using nanosatellites.
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Usage

The project results can be applied in satellite
communication and Internet of Things (IoT) systems to
ensure reliable and energy-efficient data transmission in
remote and hard-to-reach areas. The developed technology
enables the wuse of nanosatellites for agricultural
monitoring, environmental control, infrastructure
management, logistics, and communication in regions with
limited or oTcyTcTBytoIIei terrestrial infrastructure.

Priority compared to real-world
alternatives

The proposed project has a priority over existing analogues
due to the use of the open LoRaWAN standard instead of
proprietary solutions, ensuring easy integration with
existing IoT infrastructure and reducing implementation
costs. Unlike many international developments limited to
theoretical studies, this project includes the development
and experimental validation of an onboard base station
prototype, increasing the technology readiness level.
Additionally, the project offers advantages in energy
efficiency, scalability, and practical applicability under the
resource constraints of nanosatellites.
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