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COVID 19 Lockdown Timeline
Toronto, Ontario, Canada

• March 11: WHO declares COVID19 as a pandemic

• March 17: Ontario declares a state of emergency

• March 18: Canada - US border closed

• March 22: Ontario Schools closed

• March 23: Toronto declares state of emergency

• March 31: Majority  Air Canada flights shut down

Toronto, Ontario



Laying out the Sensors on 
an Old Plastic Tray

Home-Made Instrument with Sensors
Measures Changes in Light, Noise and Pollution during  COVID19 Lockdown

Sensors attached and wired

Programming the Sensors 
using Arduino

Instrument deployed 
in front of our houseSound Sensor Light Sensor Pollution Sensor



Live Vehicle Count from Street Camera using 
Artificial Intelligence / Machine Learning

Installed a Camera to Collect Live Traffic Data 
during COVID19 Lockdown

Getting Live Traffic Data on the 
computer



Image Processing of Live Traffic Data using 
Machine Learning

VEHICLE COUNT

2



Machine Learning Demo



6 Datasets 
Generated

Data Collected from Home-Made Instrument

1. Street Noise (Microphone)

2. Vehicular Emissions (PM 2.5 Sensor)

3. Vehicular Count on Street (Video Camera)

4. Light Intensity Data (Light Sensor)

External Data Sources

1. NASA Night Light Data (Suomi / VIIRS Data)

https://worldview.earthdata.nasa.gov

2. Toronto COVID19 Infection Data (City of Toronto)

https://www.toronto.ca/home/covid-19/covid-19-latest-city-of-
toronto-news/covid-19-status-of-cases-in-toronto/



Techniques 
Used for 
Data Analysis

• Arduino to Python Serial Bridge

To transmit data from Sensors to Python for analysis

• Machine Learning Algorithm 

for real-time vehicle counting from Street Camera

• NASA Worldview Compare Tool

https://worldview.earthdata.nasa.gov

• Data Sonification

Musical Algorithm software 
http://musicalgorithms.org/ to convert data into 
Music 



Coding: Arduino, Python and Machine Learning

Python Serial Bridge CodeArduino Code

Complete code available on our GitHub: www.github.com/Artash-N

Machine Learning Code 
for Live Traffic Analysis



500,000 data values generated over 3 weeks
Biggest Challenge: Merging data from different sensors and Arduinos to a 

single Time Stamp to create Time Series Graphs

Data coming from Pollution Sensor 
(every 20 seconds)

Data coming from Light and Sound 
Sensors (every 3 seconds)



Results 1: Impact of COVID19 Lockdown in Toronto 
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Results 2: Impact of COVID19 Lockdown in Toronto 
During Lockdown (26 April – 3 May) After Lockdown (3 May onwards)



Musical Instruments and Notes Used:
To Sonify Data and create the Lockdown Musical

Instruments Data Sonified Graphs Notes

Marimba Passage of Days and Nights G Major

Vibraphone Vehicle Emissions G Major

Piano Street Noise E Major

Flute COVID19 Infection Rates A Major



http://musicalgorithms.org/4.1/app/
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