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Research Goals

Interactive, automatic system to detect early signs of
Alzheimer’s disease and other types of dementia

Complement to cognitive evaluations at the hospital

• More patient data, more frequent evaluations
• Enables quantitative measures, statistics over time
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Clinical cognitive evaluations

What does the clinician do during the test?
What signals from the patient does the clinician use?
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Montreal Cognitive Assessment (MoCA)

Measures cognitive ability
Gives metric score with high 
precision:
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Automatic interactive system for 
performing MoCA at home

How replace clinician?
Previous attempts from KI partner involve tablet applications

Turned out that clinician really important!
1. To stimulate the patient to try their hardest
2. But also to diagnose based both on test score and on 

other factors
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Solution to 1. – Furhat
Human-like embodied agent
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Data to evaluate and develop system

Presently: Developing first version of Furhat system 
performing MoCA tests

• Long term use – adapt to user, vary its behavior to retain 
interest

• Trustable – give a knowledgeable and “competent” 
impression

Evaluate first version using participatory design 
workshops (collect data in the form of user experiences of 
the system to guide further development)
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Solution to 2. – Development of diagnostics

Generative model of human cognitive process
Observe human behavior, infer cognitive state from that
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Data to train diagnostic process

Machine Learning

System of Deep Neural Network models                         
trained with recordings of
[Trial procedure, Behavior, Condition]
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This data also used to train later versions of dialogue system 



User and data driven iterative development

Data collection from real clinicians and real patients

Develop initial prototype ☞ System 1
Rudimentary diagnostic system 1 (only MoCA score)
Evaluation of system 1 on real patient groups
Data collection from system 1 and real patients 

Use experiences to develop methods further ☞ System 2
Use data to train dialogue system 2 and diagnostic system 2 
(both MoCA score and non-verbal behavior)
Evaluation of system 2 on real patient groups
Data collection from system 2 and real patients 

Use experiences to develop methods further ☞ System 3
…
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Conclusion

Interactive, automatic system to detect early signs of
Alzheimer’s disease and other types of dementia

Embodied agent – Furhat

Machine Learning approach – data is key

Two types of data:
• User experiences of system, used for participatory system 

design
• Recordings of behavior during patient-clinician 

interactions, used for training of Machine Learning models 
of human cognitive process
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