Neeri-developed Al tool
maps vehicular pollution

Al Finds Vehicles
Via CCTV Cams &
Gauges Pollution
Caused Real-Time

Sarfaraz. Ahmed
@timesofindia.com

Nagpur: Scientists at CSIR-
National Environmental
Engineering Research Insti-
tute (CSIR-NEERI) in Nagpur
developed an artificial intel-
ligence-based dashboard that
can identify vehicular pollu-
tion hotspots in cities in real
time by analysing live traffic
camera feeds,

The tool, called the Al-In-
tegrated Line Source Emis-
sion Inventory (AI-LSEI)
dashboard, detects and co-
unts vehicles passing thro-
ugh roads using CCTV came-
ras and instantly estimates
the pollution generated by
them. The system can classi-
fy vehicles such as two-whee-
lers, three-wheelers, cars,
light commercial vehicles,
buses, and heavy commercial
vehicles, and calculate their
emission load every hour.

The dashboard was deve-
loped by a team of scientists
from the air quality manage-
ment division at CSIR-NEE-
RI, comprising senior scien-
tist Rahul Vyawahare, chief
scientist KV George, Jay
Singh Rajput, Atharva Malo-
de, Raj Sonarghare, and Pra-
nav V Nair. The teamacknow-
ledged the support and gui-
dance of Neeri Director S
Venkata Mohan.

Thedashboard uses scien-
tificallyestablished emission
factors to estimate pollutants
such as particulate matter
(PM), nitrogen oxide (NOx),
carbon monoxide (CO), and
hydrocarbon (HC). The re-
sults are displayed on a GIS-
based map that highlights
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DASHBOARD ON Al-

WHAT IT DOES
> Detects & counts
vehicles in real time
using CCTV feeds
> Estimates hourly
vehicular emission loads

> Displays pollution
hotspots on GIS maps
> Tracks daily and
hourly traffic patterns
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areas with high vehicular
emission loads.

George said the dashbo-
ard helps overcome a major
limitation of conventional
emission studies.

“Traditional emission in-
ventories depend on manual
traffic counts and surveys,
which can take up toone year
to generate results. By the ti-
me the analysis is complete,
the number of vehicles on ro-
ads may already change. This
system provides real-time es-
timates based on actual traf-
ficactivity.”

The system was tested
using CCTV footage recor-
dings received from multiple
cities as part of earlier studi-
es on air pollution. The foota-
ge was analysed todetermine
traffic movement and estima-
te the emission load genera-
ted by vehicles across diffe-
rent locations. Subsequently,
the NEERI team deployed a
pilot at its entrance gate on
Wardha Road using its CCTV.

Vyawahare said the dash-
board can provide location-
specific information. “If aut-

horities want to know the
emission load generated at a
busy junction such as Ajni
Square at any given time, the
dashboard can provide that
emission load instantly. It al-
soprovides hourly vehicle co-
unts and corresponding
emission loads, along with
gridded emissions,” he said.
The system records how
traffic volume changes thro-
ughout theday and correlates
itwith emissions. For examp-
le, vehicle movement starts
rising sharply from early
morning, with two-wheelers
and cars forming largest sha-
re inmost urban corridors.
The dashboard uses the
data available on fuel and
engine technology from the
Parivahan portal to estimate
vehicular emission load.
Emission factors derived
from ARAI are used. Scien-
tists say the tool is also help-
ful for traffic management.
For instance, during major
events or matches at the city
stadium, vehicle counts and
emissions can be visualised
with help of the dashboard.
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NEERI develops Al dashboard to track vehicular emissions in real time

B Scientists say this can
help authorities identify
hotspots for pollution
and traffic congestion

B Staff Reporter

A PILOT model of an artificial
intelligence (Al)-based system
designed to identify vehicle pol-
lution hotspots in real time has
been developed by CSIR-NEERI.
Dr S Venkata Mohan, Director,
NEERI; Dr K V George, Chief
Scientist and Head, Air Quality
Management Division; Dr
Prakash Kumbhare, Senior
Principal Scientist; Dr Rahul
Vyawahare, Senior Scientist,
shared the details of the inno-
vation with mediapersons on
Tuesday at NEERI. The real time
monitoring of emissions would
help the authorities understand
the origins and enable policy
decisions to tackle the issue.

Al system to
estimate vehicular
emissions

DR VYAWAHARE, Dr George,
along with Atharva Malode, Raj
Sonarghare, Jay Singh Rajput,
and Pravan Nair have developed
an Al-Integrated Line Source
EmissionInventory (LSEI) dash-

Gridded GIS maps displaying distribution of pollutants like PM (left)

and NOXx (right).

board that can analyse live traf-
fic footage and estimate vehic-
ular emissions in real time. The
system processes CCTV feeds
from city roads and uses Al to
identify and count different cat-
egories of vehicles such as two-
wheelers, three-wheelers, cars,
light-duty vehicles, heavy-duty
vehicles and buses.

Based on the numberand type
of vehicles detected, the dash-
board calculates emissions such
as particulate matter (PM), nitro-
genoxide (NOx), carbon monox-
ide (CO)andhydrocarbons (HC).

Accordingtothescientists, the
system can help authoritiesiden-
tify high-emission areas and
understand peak pollution peri-
ods, enabling more effective traf-

fic management and air quality
planning. Officials added that
once implemented on a larger
scale, the system could provide
evidence to fast-track decisions
aimed at reducingvehicularpol-
lution and managing traffic con-
gestion in Nagpur.

Model trained using
traffic footage

OFFICIALS said, the Al system
has been trained extensively
using traffic camera footage from
multiple cities across the coun-
try, including Delhi, Kanpur,
Jalgaon, Nashik, Akola, and oth-
ers, enabling it to accurately
recognise different categories of
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vehicles. However, at present,
the system cannot reliably dis-
tinguish between electric and
regularvehicles. Given that elec-
tric vehicles constitute a very
smallproportion in Nagpur, sci-
entistsare currently accounting
for them through manual
removal while training the Al to
improve identification.

Camera installed
at Ajni Square
for pilot phase

ATPRESENT, thesystem is oper-
atingthroughacamerainstalled
outside Gate No 1 of the NEERI
campus near Ajni Square on
Wardha Road. The Institute isin
discussions with the Nagpur
Municipal Corporation (NMC)
and the city Traffic Department
toexpand the deploymentofthe
system to additional locations
across the city.

Researchers explained that
conventional emission invento-

Dashhoard not
yet available for
public use

THE LSEI dashboard is not
currently available for pub-
lic access. It operates on a
temporary IP address for
internal use. Scientists stat-
ed that, the system will soon
be moved to a permanent IP
address so that everyone can
access the information. As
soon civic and other author-
ities show interest, CSIR-
NEERI can scale up the mod-
el and deploy it for wide-
spread use.

ry often relies on compiled
datasets and may involve feed-
inghuge volumes of datato gen-
erate estimates. In contrast, the
Al-based system produces real-
time emission estimates by
analysing actual traffic condi-
tions.
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NEERI dashboard to track vehicle
pollution hotspots in real time
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from the Air Quality Man-
agement (AQM) Division at
CSIR-NEERI, including Dr
Rahul V Vyawahare, Dr K V
George, Dr Jay Singh Rajput,
Atharva Malode, Raj Sonarg-
hare, and Pranav V Nair.

Based on the number and
type of vehicles moving
through a corridor, the dash-
board instantly estimates the
amount of pollution being
emitted. Using scientifically
established emission factors
and vehicle characteristics,
the system calculates emis-
sions of key pollutants such
as particulate matter (PM),
nitrogen oxides (NO ), carbon
monoxide (CO), and hydro-
carbons (HC).

“The emission data is dis-
played on a GIS-based map,
highlighting areas where ve-
hicle pollution levels are high.
The platform also generates
hourly and daily emission es-
timates and provides analysis
based on vehicle type, fuel
category, engine type, and
specific road locations,” said
S Venkata Mohan, Director,
NEERI.

“The tool can help city au-
thorities identify high-emis-
sion traffic corridors, track
peak pollution hours, and de-
velop effective traffic man-
agement strategies. The in-
formation can support ev-
idence-based decision-making
in urban transport planning,
congestion control, and air
quality management. It can

Addresses growing
urban pollution

Contd from Pg-1

another estimates the
corresponding emission loads
of pollutants such as PM, NOx,
HC, and CO. This helps identify
peak traffic hours and
associated spikes in pollution
levels. NEERI scientists have
been working on the model for
the past two years. The system
has gained relevance as
Nagpur's vehicle population
continues to grow, with more
than 1.5 lakh vehicles added to
city roads in the past year
alone. During a test analysis on
January 21, when a cricket
match was held at Vidarbha
Cricket Association Stadium,
the dashboard recorded a
significant spike in emissions
due to heavy traffic
movement. The model
indicated that carbon
monoxide levels accounted for
about 57.40 per cent of
emissions during peak traffic
around the event. Researchers
say the Al-based system can be
highly useful for municipal
corporations, traffic police
departments, and urban
planners in monitoring and
managing vehicular pollution in
real time,

also help civic agencies de-
sign targeted interventions
to reduce vehicle-related pol-
Iution,” said Dr K V George,
Chief Scientist & Head, AQM
Division.
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NEERI dashboard to track vehicle
pollution hotspots in real time

Addresses growing urban pollution

With rapid urbanisation and rising vehicle numbers, traffic emissions
have become a major contributor to urban air pollution. Traditional
emission inventory methods rely largely on manual surveys and static
datasets, often taking six to twelve months to compile. The newly
developed Al system overcomes these limitations by automatically
detecting traffic activity and estimating vehicular emissions in real time.
The dashboard also provides a 24-hour temporal analysis of traffic
activity and emissions. One graph shows hourly vehicle counts, while

Dashboard works by
analysing live CCTV
feeds installed on roads

SPECIAL CORRESPONDENT
LOKMAT NEWS NETWORK/NAGPUR

Scientists at the National Envi-
ronmental Engineering Research
Institute (NEERI), have devel-
oped an Artificial Intelligence-
Integrated Line Source Emission
Inventory (AI-ILSE) dashboard
that can identify vehicle-related
pollution hotspots in real time
and estimate hourly emissions

What dashboard does
W Real-time vehicle detection

W Hourly emission estimation

M GIS-based gridded emission

= Hotspot identification

W Scalable for multiple cities

The Al-Integrated Line

LSEI) dashboard works by anal-
ysing live CCTV feeds installed
on urban roads. The system auto-
matically detects and counts dif-
ferent categories of vehicles, in-
cluding two-wheelers, three-

Turn to Pg-3

vehicles, heavy commercial ve-
hicles, buses, and tractors. The
model is already working on
Wardha Road near NEERI.

The dashboard has been de-
veloped by a team of scientists

across city roads. Source Emission Inventory (Al-  wheelers, cars, light commercial Turn to Pg-3
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