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The Effect of Chronic Diseases, 2016*

7 of 10 
Deaths
Due to chronic diseases

86% of Costs
Driven by treating chronic 
diseases

Heart Disease Cancer Type 2 
Diabetes

Brain 
Diseases

Lung 
Diseases

Bone 
Diseases
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Chronic Diseases

Disease Type Death per year

Communicable Diseases 
(e.g. COVID-19)

4 million

Non-Communicable 
Diseases (e.g. Cancer)

41 million

* Ref: World Health Organization



Diet-Related Health Issues

• Overweight and obesity 
in Adults
• Australia: 63%
• Annual cost: $20B
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The problem: What is right  vs What is Easy
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Solution: Precision Healthcare



Nutrition Monitoring System

• Manual methods
• 24 hour recalls
• Food frequency questionnaires
• Smartphones

• Issues
• Participants burden
• Imprecise 
• Low completion rate (~15%)

5



Nutrition Monitoring System

• Automatic methods
• Sensor-based
• Environment sensors
• Removing the participant burden

• Issues
• Imprecise (lack of food detection)
• Not practical for free-living style
• Privacy
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Nutrition Monitoring System

• Automatic methods
• Sensor-based
• Wearable sensors
• Real time food intake monitoring

• Issues
• Average accuracy of 90% 
• Only tested in lab environments
• Single dimension
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Project Aim: develop a smart technology that enables users to 
measure and analyse their food intake in terms of basic nutrients 
(e.g., Fat, Protein, Carbohydrates)

Challenges:
• Participant burden
• Invasiveness
• Low precision
• Low scalability

Smart Nutrition Monitoring System
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Proposed Solution: a smart food scanner with heterogenous 
Internet of Things (IoT) sensors using Mobile Edge Computing

• Automatic
• Non-invasive
• Ingredient level

Smart Nutrition Monitoring System using 
Mobile Edge Computing
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System Prototype
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Near-infrared (NIR) Spectroscopy
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Sensor Wavelength Scan time Food Type

NIRONE 750 nm up to 2500 nm <0.5 seconds,
result shows 1.5 to 2 seconds 

Homogenous, 
Raw/Cooked

SCio 700-1100nm 2-5 seconds Homogenous, 
Raw

TellSpec 900nm to 1700nm 1 to 3 seconds Homogenous, 
Raw/Cooked



Performance Evaluation
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Results: Time Analysis
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Results: Power Analysis
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Mobile Edge vs Mobile Cloud
• Flexibility
• Scalability
• Mobile battery saving
• Mobile resource saving
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Smart Food Scanner Demo



Email: b.javadi@westernsydney.edu.au

Twitter: @bjavadi

https://www.linkedin.com/in/bahmanjavadi/
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