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Project Title: Road Quality Index Measurement Device 
 

Abstract of the 
proposed 
project: (word 
limit 300 ) 

To enable the users to get the data of road quality on their phones and to 

integrate the road quality data with the Google’s Maps API and will optimize the 

expected time of arrival according to road quality of the route and can suggest 

optimized route with better road quality. 
 

Detailed 
Methodology 
with proper 
diagrammatic 
representation: 

 
The RQI measurement engineering process involves the following steps: 

• Data Acquisition  

Gyroscope and Accelerometer data will be collected from MPU6050(for 

the first prototype) then this raw data from MPU6050 and NMEA data 

from Neo M8n will go into ESP32 which will be processed further. 

 

• Data Processing 
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ESP32 will then process and run tinyML to determine if the vibration was 

caused due to a speed breaker or pothole and bad road. Esp32 will be 

already trained to determine this and identify and further send this data 

to sim800L to upload it to cloud. 

 

• RQI Calculation  

The RQI is calculated using a mathematical formula that considers 

various factors such as the severity and extent of road damage, traffic 

volume, and road surface condition and acceleration if the sensor at that 

time. 

 

• Cloud storage and display 

The processed data will then be uploaded to the googles firebase cloud-

based service then from there we can access that data from anywhere in 

the world.  

In further stage we can use Google Maps API to integrate our data with the maps 
to optimize our route based on potholes on the road, just like the way it does with 
traffic congestions 
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Software/ 
hardware 
required for the 
implementation: 

• A DEVELOPMENT BOARD (PREFEREBLY ESP32/TEENSY/ NANO 33 BLE) 

• GYROSCOPE AND ACCELEROMETER (MPU6050 FOR PROTOTYPE) 

• GPS MODULE (PREFERBLY NEO 6M/ NEO M8N) 

• SIM MODULE (800L) 

• ARDUINO IDE (FOR PROGRAMMING) 
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Benefit to the 
society from the 
project 

Improved driving safety: The road quality index feature would allow users to 

identify poorly maintained roads and avoid them, reducing the risk of accidents 

due to potholes or other hazards. 

Better transportation planning: The road quality index would provide data on the 

condition of roads, allowing city planners and governments to identify areas that 

need repairs and allocate resources more effectively. 

Reduced vehicle maintenance costs: Drivers could use the road quality index to 

plan their routes and avoid roads that are known to cause excessive wear and 

tear on their vehicles. This could reduce maintenance costs and extend the life of 

vehicles. 

Environmental benefits: better road quality could lead to reduced emissions from 

vehicles, as smoother roads can improve fuel efficiency and reduce the number 

of pollutants emitted by vehicles. 

Improved quality of life: Smooth and well-maintained roads make for a more 

comfortable and enjoyable driving experience. This could lead to an overall 

improvement in the quality of life for individuals and communities. 

Overall, the road quality index feature in Google Maps could have significant 

benefits for society by improving driving safety, transportation planning, 
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reducing vehicle maintenance costs, providing environmental benefits, and 

enhancing the overall quality of life for individuals and communities. 
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