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Themes for Discussion

• Surveillance Systems: Computer Vision/AI/Multimedia 

• Empowering Health: Current Trends and Future directions 

• Surveillance for Health: New Frontier for Research

•Potential Projects

See:  A Navigational Approach to Health, IEEE Computer, Cover article, April 2019.



Surveillance is essential for human life!



Surveillance

Surveillance (/sərˈveɪ.əns/ or /sərˈveɪləns/) is 
the monitoring of behavior, activities, or other 
changing information for the purpose of 
influencing, managing, directing, or protecting 
people.



Google Search on Surveillance Systems 2018



Surveillance Society

Panopticon



Self Surveillance



Video Surveillance

• Surveillance is important motivation in vision.

• Many cities now have millions of cameras for surveillance.

• Face recognition is now commonly used.  Emotion analysis is making 
progress.  



Health

In 1948, the World Health Organization (WHO) 
defined health:
"Health is a state of complete physical, mental 
and social well-being and not merely the 
absence of disease or infirmity."



Health Surveillance Modalities



Important Turning Point in Health

In the mid-20th century, the primary causes of death worldwide shifted from infections to 
chronic conditions.



* Source: CDC

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

Chronic Diseases

Our Healthcare is still based on infectious disease.



Episodic Health Cycle: MEGI

Estimate 

(Disease)
Guidance

Influence and 
Compliance

Measure
Collect all

Relevant data

Health: Collect Data; Derive Actionable Information; Provide 
Guidance at Right Time, in Right Situation, in a Right way. 



When do people get best healthcare?

When they are about to die – in ICU.



My dream: Empowering Personal Health

For every living person in the world.



Health Navigator

• What if an app could guide you to better health, similar to 
how GPS navigation directs you to your desired 
destination? 

• What if the app could use real-time information to redirect 
you around a disease, just as you’re rerouted to avoid 
traffic?

• What if the app could provide step-by-step directions to get 
you to your optimal health state, whether you’re a 
professional athlete or retired school teacher? 



What do we require to make this happen?

•Key elements:
•Health State:  A disease is name given to a health state. 
•Personal Model:  Build a model of a person from Health 

perspective.
•Perpetual Guidance: Right advice at right time in right 

situation.

Key Technologies:  Sensors, Multimedia, AI.



Health State Space: All possible states.
Health state is what matters.  

Disease is a subset of the State Space.

Enablers: PHONES, WEARABLES, SENSORS, …



We Control Our Health!

19



Person :==  Genome + Lifestyle + Exposome

‘Omics’

Personal 
Model

Exposome

Personicle

AI + Learning

• Propensity to 
diseases

• Rule Based Health 
BehaviorCould be for

Whole Life
Recent Past
After a particular health Condition 
(such as  heart attack)



Society exists only as a mental concept; 
in the real world there are only 

individuals. 

-- Oscar Wilde

Personal  Model



An Individual is not an average of a Population 

Longitudinal data for N-of-1 Studies.

An Average human has:
One breast, and
One testicle?????



Businesses started building Personal Models

Businesses must understand their Customers.

Google Amazon Facebook



Personal Chronicle:  Personicle

Personicle is the event base that will revolutionize Health.

Personicle is a complete chronological record of 
person-centered events in life (health, social, 
environmental) captured objectively but 
augmented using subjective information as 
needed.  



Use some streams and 
determine life events. 

Add other personal streams as 
NEEDED.



Personicle:  Key Event Streams

• Lifestyle: Food, Activity, Sleep

• Environment: AirQuality, Weather, altitude, …

• Biological: Biomarkers, diagnostics

• Social/Emotional

• Personal: Daily events, major events

Computer Vision will Play Key Role in Every Stream.



Pattern 

Mining

High-level 

Pattern 

Formulation

Pattern Query

…

Data Streams Event Streams Semi-interval Event Sequences

Data-Driven Analysis

Hypothesis-Driven Analysis

While air pressure is high, pollution 

starts increasing gradually, within T

time units asthma outbreak happens.

((pollution_inc_steadily ;ωT asthma_outbreak ) || 

airpressure_stayshigh)

Example: 
Interactive Visualization

Interactive Event Mining: Correlation and Causality

Bottom Up 

Top Down



Food Recommendation

Food * Person * Context



Food is an important MISSING LINK

No good technique for logging food diary

Food Recognition
Nutrition in Food
People’s preferences: what when, where, 

weather, company, …

Grand Challenge: Create a Detailed Personal Food Log.



Adding Emotional Stream to Personicle in a Smart 
Home

•Visual and Audio analysis for understanding 
emotions.

•Refine using HRV and such



Event Mining for Rule-Based Actionable Insights

Having difficulty sleeping well on several nights.

Warn him when he is at an Indian restaurant.

Personicle

Food Stream

t1 t2 t3 t4 t5

Sleep

Spicy food and 2 glasses of wine result in sleepless 
nights.



Measure
Collect all data

Perpetual Health Guidance

Guidance

Estimate 

(Health State)

Influence and 

ComplianceHow do we close 
the loop?

Inspiration: 
Navigation Systems.

Data and Models may help.



Personal Health Navigator



Potential Projects: 1

• Building a Personal Health Navigator for Simple Applications
• Depression

• Weight Management

• Diabetes

• …



Potential Projects: 2

• Building Personal Model using a log of data (Phones, wearables, social 
media, …)
• Identifying events and then building simple personal model

• Contextual/Situational Profile of a person (how profile depends on 



Potential Projects: 3

• Visual surveillance for Health
• Face based health analysis

• Emotion recognition using Surveillance cameras



Thanks.
jain@ics.uci.edu

Better Health for All


