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Workshop description and objective
Pushing the boundaries of computational intelligence also means embracing sport science to
advance and augment the ways in which we experience movement activity, rehabilitation
exercises as well as how sport is coached, played, promoted, broadcasted, and
commercialised.
Although many sport cameras, mobile apps and wearable computing devices typically
exchange data and process user activity on their cloud infrastructures, it is still possible for
academics and small-to-large companies to engage in research based on motion data
processing. As an addition to the nascent area of sport analytics, computational sport science
is focused on data-driven machine-learning approaches and human motion modelling and
analysis (HMMA). Computational sport science has the potential to provide diagnostic
capability and insights from data, find patterns in specific contexts, generate knowledge,
validate experts’ common-sense rules, offload support decisions, and automate cognitive
activities. The research and development that is to be presented, regarding next-generation
augmented coaching systems and technology (ACST), is targeted at improving quality of life
associated with our ability to move and related contexts such as performance, safety,
response times, general motor skills, and sport-specific technique.
This workshop will also provide insights and the opportunity for attendees to engage in
research that is aimed at creating strategic differences in elite sports and developing sports
gadgets, exergames, and rehabilitation technologies.
Linked to IJCNN 2019, authors interested in extending their conference or workshop
proceeding papers to a journal, are invited to submit their work free of charge to open-access
MDPI Journal Information, Special Issue on Computational Sport Science and Sport Analytics,
by 30th of December 2019.
(see more - https://www.mdpi.com/journal/information/special_issues/Sport_Science)
The workshop will include the following topics:
• Current state of sport performance technology and augmented coaching systems
• Data sources and considerations for image, video, and signal processing
• Privacy considerations
• Limitations of current exergaming, rehabilitation, and sport performance technology
• Expectations for next-generation exergaming, rehabilitation, augmented coaching
systems and sport performance technology
• Selected case studies and prior work:
o Augmented tennis coaching systems

•
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o Golf coaching analytics
o Privacy preservation for augmented golf coaching and health/elderly care
o Challenges in post shoulder-surgery rehabilitation for elite-level tennis players
Opportunities and discussion forum topics for:
o Multi-disciplinary development of computational sport science and sport
analytics
o Advancements of augmented coaching systems and technology
o New multi-disciplinary programs, collaborations and research
commercialisations
o New careers and initiatives
o Getting started (e.g. using mobile sensors and video capabilities)
Open-source software and tools for:
o Coaching, sport analytics and human motion analysis
o Data analysis, modelling and development tools
Future directions: Concepts, related contexts, expectations, and open questions

Workshop structure:
Presentation:
1:20 min
Coffee break:
10 min
Discussion forum: 30 min
Intended audience:
IJCNN attendees, academics, industry experts, investors, sponsors, and postgraduate students
interested in applying AI, neural information processing, data mining, and signal, video, and
image processing to the area of human motion modelling and analysis and other contexts of
sport analytics.
About the speaker:
Boris is a senior lecturer at the School of Engineering,
Computer and Mathematical Sciences at Auckland
University of Technology, New Zealand.
Boris has a multidisciplinary research interest in the
development of AI systems that can capture the cognitive
activity of experts’ brains to assist coaching and
rehabilitation. Among his research projects over the past 15
years, he has introduced computer models that can capture
personalised diagnostic capabilities similar to a coach and
provide feedback from various data sources including those
that may operate beyond human cognitive abilities.
Aimed at improving athletes’ performance and safety,
reducing rehabilitation times, and promoting wellbeing in
diverse environments, Boris’ present and future work is
intended to advance sport performance technology
His collaborations include projects with Sports Performance
Research Institute New Zealand (SPRINZ) and High
Performance Sport New Zealand (HPSNZ), with the
engineering team at Goldmine.

Boris is a member of the IEEE Computer Society, the
Association for Computer Machinery (ACM), and the
International Society of Biomechanics (ISBS).

