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RADIO Consortium
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RADIO Concept
Conventional sensing 
solutions:
• Security-like cameras
• Good overview of movement and 

physical activity patterns

• Cannot get full-face angles needed 
for clinical monitoring
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RADIO robot and smart 
home sensors aim to:
• Combine home assistant and 

monitor functionalities
• No hardware that is not justified 

by home assistance functionality



RADIO Concept
Conventional sensing 
solutions:
• Hidden cameras (e.g., behind 

mirrors)
• Hard to install and maintain
• Limited spatial scope
• Typical home offers limited 

appropriate opportunities
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RADIO robot and smart 
home sensors aim to:
• Become a natural part of daily 

life by being helpful
• The primary users are not required 

to use a device, they want to use 
the device because it makes life 
more comfortable



RADIO Concept
Conventional sensing 
solutions:
• Handheld devices’ cameras
• Limited temporal scope, while 

device is used
• Cannot extract movement and 

physical activity patterns
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RADIO robot and smart 
home sensors aim to:
• Primary users are never asked 

to charge, use, wear, 
remember to do anything 
whatsoever to be monitored
• The device takes care of itself, 

makes itself useful, and 
passively uses opportunities to 
monitor



Overview
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• RADIO Home:
• Medical and ethical 

requirements
• Data collection methods
• Usability and usefulness

• RADIO Ecosystem:
• Connected RADIO Homes and 

care givers
• Access control and secure data 

management
• Mining private data



Balancing between clinical requirements 
and obtrusiveness
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Least Obtrusive                                                                                             Most Obtrusive   

Aggregates of log Detailed log Raw content

• Mapping the space between:
• Providing sound and complete clinical information

• Unobtrusiveness and dignity

• Impossible to define a universal solution
• Cultural, gender, even individual preferences

• Support case-by-case decisions on least obtrusive way get good enough data



Clinical requirements
• Geriatric assessment establishes needs and abilities

• Systematic and standardized forms, filled by caregivers
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interRAI Long Term Care assessment:
• ADL self-performance

• Locomotion and walking

• Activity Level

• Physical function improvement

• Activity pursuit

• Cognitive items

• Mood and behaviour

• Health Conditions and Continence

Lawton’s  instrumental ADL scale:
• Ability to use the telephone  

• Shopping 

• Food preparation

• House keeping 

• Laundry

• Mode of transportation

• Responsibility of own medication

• Ability to handle finances



ADLs and Mood
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• Data:
• On board camera, mic, scanner
• Fixed mics and home auto usage
• Handheld device usage

• Minimal fusion
• Early fusion on TODO

• Final output:
• ADLs
• Walking and transfer 

measurements
• Mood, TODO, audio and text



Visual and range data
• Analyse motion
• Walking, getting 

out of bed

• Analyse colour
• Person tracking

• Clothes changing

• Estimate metrics
• Walking speed

• Bed and chair 
transfer
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Audio and text data
• Speaker diarization
• Isolate data relevant to our end user

• Track social life

• Emotion detection
• Acoustically and in text

• Event detection
• Especially sensitive, e.g. toilet usage
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RADIO Home components

• Robot

• Home automation

• Handheld

• Main controller

• Connection to outside 
world
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Rest of 
universe



RADIO Ecosystem

• RADIO Homes connect to 
health institution

• Access to Home data:
• Emergency notifications

• Conventional access control

• Privacy-preserving data 
mining
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Mining private data
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• Provide a familiar environment to 
researchers
• R API to commonly used statistical 

functions

• Abstract away from data array vs. 
remote query

• Execute p-p query protocol



Mining private data
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Exploring alternative protocols
◦ around the general concept of 

distributing shares of the secret
◦ forming smaller groups, so that the 

existence of outlier can be spotted
More ambitiously:

◦ Generalize into a parametric protocol
◦ Number of “consirators” vs. margin 

within which outliers fly under the radar



RADIO: Robots in Assisted Living Environments

http://radio-project.eu


