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Ambient Intelligence
In Healthcare



Ambient Intelligence

Integrates
• Ubiquitous (pervasive) computing
• Smart environments
• Artificial intelligence and machine learning

Aarts (2004)
• Environments that are sensitive and responsive to the 

presence of people
• Improve quality of life [with] intelligent, personalized, 

interconnected systems and services

• Ambient, distributed, ubiquitous, transparent, intelligent

G. Aden-Buie – AmI Applications in Healthcare 8



5 Key Features

Embedded Many networked devices

Context aware Recognitions of situational context

Personalized Learns users’ needs and habits

Adaptive Changes in response to user behavior

Anticipatory Anticipates actions and needs

Aarts (2004)
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AmI System Process

Environment

Sensing Reasoning Acting
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Ambient Intelligence
In Senior Healthcare



Ambient Assisted Living

• Ambient Assisted Living
• Ambient Intelligence + Assisted Living

• Generontechnology
• Generontology + Technology

• In essence, assisted living technologies for older adults
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A Growing and aging population…
• By 2030
• 1 in 5 Americans will be 65+

• By 2050
• 1 in 5 in the world will be 60+
• 88.5M Americans 65+,  double 

from 2010

• Dependency
• 22% in 2010 to 36% in 

2050

U.S. Census Bureau, 2010.
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Living independently…
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With chronic & age-related disease

• 8.5 million seniors require some form of assistive care

• 80% of older adults live with at least one chronic disease

• Care for elderly has significant costs
• Nursing home care costs: $70,000 to $80,000 annually

• Significant costs to informal caregivers: family and relatives

• Insufficient professional caregivers and facilities for the 
coming “age wave”
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Challenges for Older Adults

• Age-related challenges
• Physical limitations
• Perceptual
• Cognitive

• Chronic age-related diseases
• Alzheimer’s Disease, Dementia
• Arthritis
• Hypertension
• Cardiovascular disease
• Diabetes
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Role of AAL for Older Adults

• Continuous health monitoring

• Emergency detection

• Cognitive orthotics

• Persuasive applications

• Therapy

• Emotional well-being
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Role of AAL for Older Adults

Continuous health 
monitoring

• ADL monitoring
• Vital signs
• Sleep monitoring
• Communicate with caregivers, doctors, 

families
• Guide behavior and compliance
• Early warning

Emergency detection • Fall detection
• Medical emergency
• Hazard/critical situations
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Role of AAL for Older Adults

Cognitive orthotics • Daily reminders
• Medication reminders
• Navigation
• Wandering prevention
• Planning

Persuasive 
applications

• Well-being promotion
• Medical compliance

Therapy • Tele-health/rehabilitation

Emotional well-being • Social connectedness
• Communication facilitation
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AmI System Process

Environment

G. Aden-Buie – AmI Applications in Healthcare
Aztiria,   Izaguirre,  Augusto  (2010)

Sensing Reasoning Acting

Data

Learning

Knowledge

Decision Making

Activity 
recognition

Knowledge
& Decisions
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Always Near



The Always Near System

• Integrated ambient sensors for in-home monitoring with 
case management and community-based alert response

• Sensors
• Presence, motion, contact, pressure, medication usage, panic 

button

• Web-based dashboard for monitoring by care managers 
and caregivers
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In-Home Passive Sensing
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Local  Z-‐Wave  
Network

Local  Gateway Server  &  Web  Page

System Architecture

Z-‐Wave  
Controller

Motion  
Sensor

MultiSensor

Open/Close

Energy
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The Always Near Project
• Phase 1: Living Lab Validation
• Phase 2: Community Validation & Data Collection
• Anticipated 60 older adults
• 6 month participation period

• Goal: develop predictive and pattern mining models to 
detect changes in activity, sleep and medication 
compliance for early detection of adverse health 
conditions

• Sensor-Based, Response-Oriented Technology for In-
Home Monitoring of Senior Health & Well Being
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Future work: data-driven decision making

Environment
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Thank you
Questions?

Garrick Aden-Buie
gadenbuie@mail.usf.edu

Funded by grants from:
Always Near

The Florida High Tech Corridor



References
• E. Aarts, “Ambient intelligence: a multimedia perspective,” IEEE Multimed., vol. 11, no. 1, 

pp. 12–19, Jan. 2004.
• A. Aztiria, A. Izaguirre, and J. C. Augusto, “Learning patterns in ambient intelligence 

environments: a survey,” Artif. Intell. Rev., vol. 34, no. 1, pp. 35–51, May 2010.
• G. K. Vincent, U. S. C. Bureau, and V. A. Velkoff, The next four decades: the older 

population in the United States: 2010 to 2050, U.S. Census Bureau, 2010.
• G. Acampora, D. J. Cook, P. Rashidi, and A. V Vasilakos, “A Survey on Ambient Intelligence 

in Health Care,” Proc. IEEE. Inst. Electr. Electron. Eng., vol. 101, no. 12, pp. 2470–2494, 
Dec. 2013.

• P. Rashidi and A. Mihailidis, “A survey on ambient-assisted living tools for older adults,” 
IEEE J. Biomed. Heal. informatics, vol. 17, no. 3, pp. 579–90, May 2013.

• D. J. Cook, J. C. Augusto, and V. R. Jakkula, “Ambient intelligence: Technologies, 
applications, and opportunities,” Pervasive Mob. Comput., vol. 5, no. 4, pp. 277–298, Aug. 
2009.

• F. Sadri, “Ambient intelligence: A Survey,” ACM Comput. Surv., vol. 43, no. 4, pp. 1–66, 
Oct. 2011.

G. Aden-Buie – AmI Applications in Healthcare 32


