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Research Activity

Dr. Syrjasuo is focusing on machine vision in auroral research. This multidisciplinary effort applies
contemporary techniques from the fields of pattern recognition, machine learning and machine vision in order to
automate the analysis of auroral images. Without these techniques a major part of already existing and future
datasets will remain unanalysed.

Before coming to Canada, Dr. Syrjasuo was first involved in designing space flight instrumentation at the Geo-
physical Research of the Finnish Meteorological Institute (FMI). The projects included Mars-96, Cassini/Huygens,
SWAN (SOHO) and Rosetta cometary mission. Understanding the technical aspects of modern instrumentation
was necessary when he later designed and implemented the Finnish auroral all-sky imager (ASI) network. The
network — which is part of the MIRACLE network in Fennoscandia — has six imagers operated by FMI and two
by collaborating institutes and has been operational since 1996.

Recently Dr. Syrjésuo has concentrated on developing techniques for analysing auroral images automatically.
Due to ambiguities in the interpretation of the auroral content and the specialised application, generally used
machine vision solutions are usually not directly applicable. In the first efforts, auroral arcs were searched by
using shape skeletons. The algorithm is based on minimum-spanning-tree self-organising maps and is robust even
in case of noncontiguous auroral arc appearances. Representing auroral images as attribute trees provided a way
to compare images containing arbitrary auroral shapes.

The latest results utilise a dataset consisting of over 300,000 CANOPUS auroral images. Techniques adapted
from content-based image retrieval research make it possible to classify images into “arcs”, “omega-bands” and
“patchy aurora” classes. The actual classification is based on a training set constructed by an auroral image
expert. The training set is utilised in learning how the human interpretation can be obtained from numerical
features representing shapes, texture and auroral brightness.

Dr. Syrjasuo’s work is financially supported by the Alberta Ingenuity Fund.
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