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About myself...

* Academic qualifications
* BSc (Hons) Physiotherapy
* PhD in Biomechanics
e Postdoctoral Fellow in Physical Medicine and Rehab

* Achievements

* World Top 50 Scientist in Running Biomechanics
15 Most Influential Chinese Scientists in Rehab
Owner of 5 patents (another under review)
Winner of international invention awards

Mentor of >50 postgraduates (e.g., physio, engineers, sonographers,
computer scientists, etc.)
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Traditional Mocap

Equipment: High cost:
Cameras Equipment
Force plates Space
Setup: High cost:
Markers Time
Calibration

Technicality: High cost:
Complicated Staff
post-processing

Subject: Data:
Hawthorne May not apply in

New environment the real-world




Biomechanics was known as...

Delayed results Zero-interaction So what?!
with
subjects



Reality updated
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Not feeling natural...




" biomechanics

“Contemporary
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[Cheung et al., 2017]



Out of lab applications




Technology
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Types of sensors
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Hottest In biomechanics
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Traditional use of IMU

Yb

@ Roll / Pitch
Yaw / Heading

Linear Acceleration

yVp

Gravity Direction
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User friendliness

Right Shoulder Left Shoulder

Right Upper Arm—

Left Upper Arm

Left Toe

Right Toe
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Typical development flow
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Ground truth

IMU data

labels



Model[ANN) Performance for KAM Prediction

003 R-squared = 0.934
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Computer vision
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A well-known example




How It works?

Sheep dog
Model / Or
Algorithm
Mop
Inputs and labels

UNIVERSITY



Convolutional neural network

Division of image Matrix of pixels Patterns or features
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Distance running

51-79% injury risk
per annum

Relates to faulty
kinematics

Lun et al., 2004; Burke et al., 2023 Foch et al., 2023

Switching footstrike
pattern may reduce
Injury risk

Synergy differs between
elite and recreational
runners

Cheung et al., 2020 w

Will talk more about this in the Biomechanics Summit this weekend! WESTERN SYDNEY

Futrell et al., 2021




Footstrike pattern
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Why concerning running kinematics?

X %
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Classification of skill level

IMU placement

) - Feature
(Combine Acceleration component —P extraction

Gyroscope component

(a) Data collection and feature extraction

Method 1: RunNet-CNN model

Regression task g
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CV In basketball
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Upgrade Your Game.
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Basketball




Basketball wearable
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Free-throw sensor
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Feature analysis
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* The machine learning algorithm can

classify skill level between novice and
professional with 88% accuracy

* Foundation work for building a

biofeedback device to improve free-
throw performance
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Actual motivation
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Sqguash

Sport/Hong Kong

Hong Kong squash players still processing ‘unreal’
decision to include sport in 2028 LA Olympics

- City's top women's player Tomato Ho says she had almost given up hope squash
would ever be an Olympic sport

+ Five sports added for the Games in the US, with cricket, flag football, lacrosse and
baseball/softball also included

‘ (3 Listen to this article »

% Mike Chan

Published: 2:21pm, 19 Oct 2023 ~ T) Why you can trus

Tomato Ho takes on world No 1Nouran Gohar at the 2022 Hong Kong Squash Open. Photo: Handout



Classification of maneuvers

Ax Ay Az 74-86%
Gx Gy Gz 83-93%
All 6 axes 89-94%
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Drop Boast é"’
BRIARS

Shot SPORTS
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Other applications

‘TOWE

/(TOR OIL

Determine ball speed Facilitate coaching Information for
and target commentators
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Research impact

O 3
(@Q Performance
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Take-home messages

* Biomechanics is no longer confined \ :M b
to laboratory environments fCHANGE] \ %
* We can interact with sportsmen
and referees using wearable g MODLFY
sensors and com iSi NEW ) —
puter vision 6

| | TRANSITION
* Next generation solutions for \

performance enhancement, injury
prevention and refereeing



Personal message
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