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Abstract

Plasma convection is a fundamental process governing mass and energy transport within Earth’s magnetosphere-ionosphere system and throughout the solar system. However, conventional convection models often fail to capture or underestimate the
contributions of dynamic mesoscale (10s—100s of kilometers) structures that play a crucial role in energy transfer within this coupled system. Modern red-line all-sky cameras offer a transformative approach to studying mesoscale convection. With spatial
resolutions on the order of 1 km and temporal resolutions as fine as 3 seconds, these cameras are sensitive to low-energy precipitating electrons, making them excellent tracers of magnetospheric convection.

This work presents initial results from optical flow calculations applied to red-line all-sky camera observations. Optical flow techniques track the apparent motion of objects in consecutive frames, producing two-dimensional flow fields that reveal the dynamics

of lonospheric convection. Our analysis demonstrates the capability of this technique to enhance understanding of ionospheric electric fields and the role of mesoscale structures in plasma transport.
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*» Incoherent Scatter Radars (ISR) overlap

The TRExX RGB Array with auroral imagers
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* Optical flow Is an effective technique for quantitatively analyzing the motion of auroral structures. The Redline Auroral Geospace Observatory (REGO) is a joint Canada Foundation for Innovation and Canadian Space Agency project developed by the University of Calgary.

 We have successfully developed a new MATLAB code for auroral structure analysis.

* This code is well-suited for integration with optical flow calculations, enabling efficient tracking of auroral and polar cap arcs.
« Radars provide valuable data for validating this technique in different ionospheric regions.

* Incoherent scatter radar data is currently being analyzed for validation.

The Transition Region Explorer RGB (TREXx RGB) is a joint Canada Foundation for Innovation and Canadian Space Agency project developed by the University of Calgary.
TREX RGB is operated and maintained by Space Environment Canada with the support of the Canadian Space Agency (CSA) [23SUGOSEC]. TREx RGB data is openly
available. Users must, at a minimum, acknowledge usage of the data using the below citation for the data set. The TREx team welcomes opportunities to collaborate on usage
of the data and may assist in aspects of data processing and/or interpretation.

The REGO and TREXx datasets are available from the University of Calgary data website at https://data.phys.ucalgary.ca/

ISR data can be obtain from https://madrigal.haystack.mit.edu/
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