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IoT data challenges

• Multi-modality and interoperability

• Noise and incompleteness

• Time and location dependency

• Dynamicity and quality 

• Requires (near-) real-time analysis

• Data alone may not give a clear picture  we need contextual 
information, background knowledge, multi-source information and 
data analytics solutions
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IoT applications and services
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Healthcare challenge: dementia

• More than 46 million people with dementia around the world

• Around 850,000 dementia patients in the UK (estimated to grow to 1 
million by 2025)

• Estimated to cost £26bn p/a in the UK (Alzheimer’s Society): 
health and social care  (NHS  and private) + unpaid care

• Develop innovative living environments which helps dementia 
patients and their carers to enjoy better health and quality of life, 
with reduced dependence on institutional care.

6



TIHM: An IoT testbed for dementia

• Technology Integrated Health Management (TIHM)

• Monitoring elderly homes to provide personal healthcare applications 
for predictive solutions.
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Technical challenge

▪ Security (hardware and software)

▪ Interoperability, integration 

▪ Data governance

▪ Scalability
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Semantic modelling: FIHR4TIHM
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Combinatory insights and predictive models  

• Extracting meaningful information from a combination of clinical and 
environmental measurements

• Machine learning for detecting Urinary Tract Infection (UTI)

• Machine learning for detecting Agitation/Irritation/Aggression (AIA)

• Pattern identification for state prediction in dynamic data streams
• Used for pattern analysis of  home appliances use and daily activity data 
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In conclusion

• Great opportunities and many applications

• Enhanced and (near-) real-time algorithms to extract actionable 
information.

• Supporting more automated decision making and in-depth analysis of 
events and occurrences by combining various sources of data. 

• Providing more and better information to clinicians/citizens.

• Data management issues (privacy, security, trust,…);

• Reliability and dependability of the systems   
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