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Presentation progress

Human-centred foundations
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A human-centred question

I How can technology understand the human body?

> Can a computer recognise a person from brain activity?
o Can a prosthetic hand respond naturally to muscle intention?
> Can technology adapt to the user instead of forcing the user to adapt?

I Our research begins with the person, not with the device.
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What does “human-centred” mean?

I Human-centred research considers:
> human capabilities / limitations;
> comfort and fatigue;
> individual diLerknces;
> safety, reliability, accessibility;
> the context in which technology is used.

I The central question:

> Does the technology fit the person and their
real needs?
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Ergonomics beyond chairs and workplaces

I Ergonomics is often associated with posture or
workplace design.

I However, ergonomics also includes:

> cognitive workload;

> physical e [ort;

> interaction with machines;

> accessibility;

> emotional acceptance;

> system usability;

> adaptation to individual users.

I In biomechatronics, ergonomics connects the hu-
man body, the human nervous system and the
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The Biomechatronics Research Group

I We work at the intersection of:
> biomedical engineering;
> signal processing;
> neuroscience;
o artificial intelligence;
> control engineering;
> robotics;
o human-machine interaction.
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I Our objective is to observe human physio-
logical activity, interpret measured signals
and respond in a useful, human-compatible
way.
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Our main research directions

I Signals
> Electroencephalography — EEG
> Electromyography — EMG
> QOther physiological and biomedical
signals

I Intelligence
> Neural networks
> Dynamical neural and synaptic
models

I Applications
> Biometrics, prosthetic control,
assistive technologies, human-state
monitoring
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The research cycle

I From the human body to an intelligent re-
sponse:

> physiological activity;
> measurement;

> signal processing;

o feature extraction;

> machine learning;

> decision or control;

o feedback to the user.

I The system is not complete when it pro-
duces an output.

I The output must also be understandable,
reliable and useful for the person.
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