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Nutrition-based Health Issues
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Nutrition Monitoring System

* Manual methods
— 24 hour recalls
— Food frequency questionnaires

— Smartphones

Dietary Habits

* |[ssues

— Participants burden
— Imprecise

— Low completion rate (~15%)




e Automatic methods
— Sensor-based
— Environment sensors

— Removing the participant burden

* |ssues
— Imprecise (lack of food detection)
— Not practical for free-living style

— Privacy



Nutriion Monitoring System

e Automatic methods
— Sensor-based

— Wearable sensors

— Real time food intake monitoring

* |[ssues

— Average accuracy of 90%
— Only tested in lab environments

— Single dimension
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Internet of Things Applications

Smart Safety Connected Building Lighting Smart Health
Grid Security Home Automation Control Devices Fithess



Smart Nutrition Monitoring System

e Non-invasive

— Minimizing the amount of direct input and actions
from users

* High data accuracy and reliability
— Heterogeneous loT sensors

e Scalability
— Cloud and Fog Computing




FOG-Engine: Decentralized Hierarchical Big Data
Processing on the Edge
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Fog Computing

* The Fog

— extends the cloud computing paradigm to the edge of the
network,

— enables a new breed of applications and services

— an appropriate solution for the applications and services that
fold under the umbrella of the loTs.

* Benefits
— low latency
— location awareness
— widespread geographical distribution
— mobility support
— the strong presence of streaming and real-time applications
— heterogeneity



Architecture of Smart Nutrition
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loT Components

* Raspberry Pi3.0x6
— emteria OS

e 8MP Camera x5
e Smart Scalex 1

Broadcom BCM2837 64 bit 40 pin extended GPIO

Quad core CPU at 1.2Ghz
1GB RAM K )

On-board WI-Fl = &
And Bluetooth 4.1

microSD card slo
10/100 LAN

DSl display port
3.5mm audio + composite

microUSB power — needs <2.5A Full size HDMI CSI camera port
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System Prototype
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System Interactions
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Conclusions and Future Works

* Smart nutrition monitoring system
— Heterogeneous loT sensors
— Non-invasive
— Utilizing Fog-engine

e Future works

— Innovative Machine Learning for food detection
and food classification

— System validation and verification (by dietitian)
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