
Telecommunications [3]
Coherent optical communications signals were 

transmitted to, and received from, a corner cube 

retroreflector, 5.15 km away, over a river.

High-throughput coherent communications were 

demonstrated on 52 channels. Recorded 

scintillation indices were equivalent to indices 

predicted by models for space-to-Earth distances.

High photon efficiency [1]
An optical pulse-position modulation signal was 

transmitted at very low power to a hovering drone 

to simulate the CCSDS 141.0-B-1 physical layer.

Earth Observation [2]
An orbiting drone was used as a proxy for an Earth 

observation satellite in low-Earth orbit.

A 100 gigabit-per-second coherent optical 

communications signal was transmitted to, and 

received from, the drone, carrying a corner-cube 

retroreflector.

The drone was tracked at azimuth rates exceeding 

1.5 degrees-per-second, while the optical link was 

maintained, with bit error rates (BER) almost 

completely below the conventional fibre network 

forward-error correction limit.

Aims
My research project aims to demonstrate optical fibre-like data rates on 

terrestrial FSO links as proxies for a variety of space-ground optical 

communications links, comprising:

• High photon efficiency downlink from cislunar space [1];

• Earth observation downlink from low Earth orbit [2];

• Telecommunications feeder from geostationary orbit [3].

Introduction
Free-space optical (FSO) communications technologies promise to provide 

a significant boost to the downlink capability of satellites and spacecraft.

Optical communications offer significantly larger bandwidth relative to radio 

frequency communications. The significantly smaller beam divergence leads 

to higher power transmission efficiency and lower probability of intercept.

UWA is developing stabilisation technologies to measure and suppress the 

atmospheric turbulence currently limiting reliable FSO communications.
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