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Problem statement

* All the references are attached at the end of document
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Public survey

* Before proceeding with the solution , initial survey has been conducted with various people who works for Uber ,Ola, Zomato, Swiggy etc.…
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Proposed Architecture
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Data Flow
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Device Setup

Nova PM Sensor SDS011 High Precision 

Laser pm2.5 Air Quality Detection 

Sensor

Ublox Neo-6M GPS Module with 

EEPROM and Antenna

RaspberryPi 4 + PM Sensor SDS011 + 

Neo-6M GPS Module

https://robu.in/product/nova-pm-sensor-sds011-high-precision-laser-pm2-5-air-quality-detection-sensor/?gclid=Cj0KCQjwiZqhBhCJARIsACHHEH8NZ3pNMzq0xIzi8wuo0l3pi94mKt2px0tO-YHAIlwIM8xC8emchT4aAtK5EALw_wcB
https://robu.in/product/nova-pm-sensor-sds011-high-precision-laser-pm2-5-air-quality-detection-sensor/?gclid=Cj0KCQjwiZqhBhCJARIsACHHEH8NZ3pNMzq0xIzi8wuo0l3pi94mKt2px0tO-YHAIlwIM8xC8emchT4aAtK5EALw_wcB
https://robu.in/product/ublox-neo-6m-gps-module/?gclid=Cj0KCQjwiZqhBhCJARIsACHHEH9SL_4nr4EuC-WGGI3bzGiUAGSUzEWBNjZVFFIkWiECUSDDdsEZO90aAhSyEALw_wcB
https://robu.in/product/ublox-neo-6m-gps-module/?gclid=Cj0KCQjwiZqhBhCJARIsACHHEH9SL_4nr4EuC-WGGI3bzGiUAGSUzEWBNjZVFFIkWiECUSDDdsEZO90aAhSyEALw_wcB
https://robu.in/product/raspberry-pi-4-model-b-4gb-starter-kit/?gclid=Cj0KCQjwiZqhBhCJARIsACHHEH_1bRq058qXQPMo_JmSfHswn94s8E4zL2VR1pD3-V4gemwsFfJsmlsaAiJ9EALw_wcB
https://robu.in/product/raspberry-pi-4-model-b-4gb-starter-kit/?gclid=Cj0KCQjwiZqhBhCJARIsACHHEH_1bRq058qXQPMo_JmSfHswn94s8E4zL2VR1pD3-V4gemwsFfJsmlsaAiJ9EALw_wcB
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Connect PM sensor and GPS module with RaspberryPi

https://robocraze.com/products/40x1-pin-2-54mm-pitch-male-berg-strip?currency=INR&variant=43046522650848
https://robocraze.com/products/40x1-pin-2-54mm-pitch-male-berg-strip?currency=INR&variant=43046522650848
https://robocraze.com/products/cp2102-usb-to-ttl-converter?currency=INR&variant=40192564035737
https://robocraze.com/products/cp2102-usb-to-ttl-converter?currency=INR&variant=40192564035737
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RaspberryPi setup

here

https://www.raspberrypi.com/documentation/computers/getting-started.html
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PM2.5 & PM10 safe levels
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Create IoT hub

here

https://azure.microsoft.com/free/?WT.mc_id=A261C142F
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Register device
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IoT Hub Message routing

here

https://learn.microsoft.com/en-us/azure/cosmos-db/nosql/quickstart-portal
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Cosmos DB Custom endpoint
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IoT Hub Add routes
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Telemetry in Cosmos DB
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Sample telemetry
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Azure Synapse flow
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Enable Azure Synapse link for Azure Cosmos DB
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Create SQL View in Azure Synapse analytics workspace
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Enable Power BI Integration

here

here

app.powerbi.com

https://app.powerbi.com/signupredirect?pbi_source=web
https://learn.microsoft.com/en-us/power-bi/fundamentals/desktop-get-the-desktop
https://app.powerbi.com/
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Python code – Initialize IotHubDeviceClient
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Python code – Form Message payload and send to IoT Hub
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Real-time Azure Maps flow



General Information

Create Azure Web PubSub

here

https://azure.microsoft.com/free/?WT.mc_id=A261C142F
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C# code – Telemetry trigger
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C# code – Get Connection URL for Web PubSub
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Demo
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It’s time to ride!
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Visualize telemetry as heatmap in Power BI 
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Challenges

Sensor maintenance

Vehicles can experience harsh conditions that can impact the performance of air quality sensors. 

Data management can be challenging as it involves collecting, storing and analyzing data from millions of vehicles.

Data collected by vehicle-based air quality sensors can contain sensitive information about individuals and their driving habits. 

Data management Privacy concerns
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How overcome challenges:

Sensor maintenance:
- Encouraging widespread adaption of air quality sensors in vehicles requires significant effort and investment in awareness 

and education. 

- Timely notification to drivers about the calibration of devices. 

Data management:
In our implementation we have used Azure IoT hub, that is capable of ingesting data from millions of devices and for the warm

path store, Azure Cosmos DB is used that provides us the benefits of ingesting device telemetry data at high rates and return

indexed queries with low latency and high availability.

- TTL for Hot store path is set to 90 days 

- TTL for Azure Synapse analytics is set to infinite to look back historical data 



General Information

Business Benefits

Wider Coverage:
Data can be collected from a wider range of locations, including areas where fixed monitoring stations may not exist

Real-time data:
The Sensors in vehicles can provide real-time data on air quality, allowing for more immediate responses to changing conditions.

Able to visualize data in a heatmap street by street basis.

Dynamic monitoring:
Vehicles can travel to different locations and provide data on air quality in a variety of places, such as urban, suburban and rural 

areas.

Exposure information:
Individuals can receive information about their personal exposure to air pollution, which can inform decisions about daily 

activities and travel
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References

Air quality monitoring 

Insights

Link

Dr. Sarath Guttikunda study on Ambient monitoring system

Experts say five air quality monitoring stations not enough, seek 3 more

Interview with Dr. Sarath Guttikunda who wins AGU Award

Live Air Quality monitoring stations

Chennai Metropolitan Area to be trifurcated, will cover 5,904 sqkm

PM2.5, PM10 safe levels breached in Delhi throughout summer

Raspberry Pi 
Link

Setting up your Raspberry Pi

https://citizenmatters.in/illustrated-guide-to-air-pollution-monitoring-terms-6070
https://timesofindia.indiatimes.com/city/gurgaon/experts-say-five-air-quality-monitoring-stations-not-enough-seek-3-more/articleshow/86979583.cms
https://science.thewire.in/environment/guttikunda-international-award-air-pollution/
https://tnpcb.gov.in/air-quality.php
https://www.newindianexpress.com/states/tamil-nadu/2022/sep/28/chennai-metropolitan-area-to-be-trifurcated-will-cover-5904-sqkm-2502600.html
https://economictimes.indiatimes.com/news/india/pm2-5-pm10-levels-were-above-safe-limit-in-delhi-throughout-summer-report/articleshow/92708929.cms
https://projects.raspberrypi.org/en/projects/raspberry-pi-setting-up

