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Artificial Intelligence & 
Digital Platforms (AIDP)

The Artificial Intelligence and Digital Platforms 
(AIDP) sector leads the development of 

decision-making tools, information portals, 
productivity tools, data visualization, analytics 

and AI/ML to drive efficiencies and increase 
value by amplifying outcomes and impact. 

Air Quality (AQ)

The Air Quality (AQ) sector work closely with 

state and central pollution control boards to 

identify pollution sources through advanced 

emissions inventory modelling and source 

apportionment studies. 
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India Sensor Evaluation and Training (Indi-SET) facility:
an independent, standardized testing for air sensors in India

• Reference-grade instruments for PM2.5, PM10, NO2, O3, CO and SO2 + weather parameters + BC + Real-time 
chemical characterization + metal characterization

• Phase 1 sensor evaluation: Jan 20, 2024 to Jan 15, 2025
• Phase 2 sensor evaluation: Sept 24, 2025 to Jan 15, 2026 (AIRLAB Microsensor Challenge 2025)



General steps in the sensor data handling
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Purchase of 
sensor nodes

Collocation 
with reference 
instruments

• Performance 
evaluation

• Development of 
localised 
calibration models

Deployment of 
sensor nodes

Sensor 
network data 
analysis



Sensor data processing levels
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Schneider et al. (2019)



Sensor Evaluation Methodology
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Data collection
Data 

standardization
Data cleaning Data processing

Performance 
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Development of calibration models
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Split the data: 
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data set
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correction 

model using 
training data

Test the model 
performance 

using test data
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check the model 

and sensor 
performance



Data collection from sensor nodes
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• Convert to IST

• Assign standard units and 
parameters

• Aggregate to 1-minute interval

Data 
standardization

• Remove days with <75% data 
availability

• Remove negative values

• Remove out of threshold 
values

Data cleaning
• 15-minute averaging for gases

• 1-hour averaging for PM

• Consider 75% data availability 
while aggregating

• For averaging data 10:00 hrs
to 11:00 hrs, assign to 10:00 
hrs (optional) 

• Merge sensor data with 
reference data based on 
'DateTime' for analysis

Data 
processing

Data standardization, cleaning and processing



Inter-unit precision

• Pearson correlation coefficient (r)

• Coefficient of determination (R2)

• Standard deviation (SD)

• Coefficient of Variation (CV)
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Comparison of sensor to reference instruments

• Linearity: r, R2

• Bias: Slope, Intercept
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Comparison of sensor to reference instruments

• Error: RMSE, NRMSE, CvMAE
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Publication alert

• Which is the best sensor model to be used 
for construction dust monitoring?

• How to carry out the collocation study for 
evaluating and calibrating PM sensors?

• How to store and process sensor data?
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Contributing authors: Dr. Emil Varghese and Dr. R. Subramanian

Guidance for Evaluating the Performance and Use of Air Quality Sensors for 
Construction Dust (PM10) Monitoring – CSTEP

https://cstep.in/publication/guidance-for-evaluating-the-performance-and-use-of-air-quality-sensors-for-construction-dust-pm10-monitoring/


Air Quality – Data Management System (AQ-DMS)
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Get AQ data available at neighborhood levels – with 
alerts carefully flagged
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https://airnet.cstep.in/

https://airnet.cstep.in/


Develop your own Data 
Management System
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https://github.com/CSTEPBLR/AQDMS

Contributors: Rakshita Kolhar and Keerthi Vignesh

https://github.com/CSTEPBLR/AQDMS
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