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India is entering an era where intelligence, not just infrastructure,
will define environmental governance. Monitor, Model, Mitigate:
Harnessing Al for Vehicular Emissions Control is a timely
contribution that illustrates how Artificial Intelligence can
transform one of our most pressing urban challenges, i.e. air
pollution, into an opportunity for innovation and systemic reform.

Vehicular emissions remain a dominant source of Delhi’s
deteriorating air quality. This report demonstrates how
Al-powered thermal and infrared monitoring, integrated with
VAHAN and PUC databases, can detect high-emission vehicles
in real time, predict pollution hotspots, and trigger targeted
enforcement. The findings from the Kherki Daula Toll Plaza pilot
are particularly noteworthy, showing over 90% alignment between
Al-predicted and actual emission readings, confirming the
potential of non-intrusive, real-time monitoring to strengthen
compliance and accountability.

Equally important are the report’s forward-looking
recommendations: the creation of Al-enabled Low Emission
Zones (LEZs), a National Clean Air Intelligence Network, and the
integration of predictive analytics into fleet modernization and
regulatory frameworks. Together, these interventions can shift
India from reactive pollution control to predictive, evidence-based
governance.

The ITS India Forum is proud to have co-authored this pioneering
work with DataCorp and OMI Foundation. It exemplifies the kind
of collaboration India now needs - where technology, policy, and
data converge to serve public purpose. The insights here reaffirm
a central truth: intelligent systems can save lives, improve health,
and restore our cities’ air quality.

As India advances toward its goals of sustainable, Al-driven urban
development, this report offers both a roadmap and a call to
action. We hope it inspires policymakers, technologists, and
citizens alike to imagine and build a future where every breath in
our cities is clean, safe, and intelligently protected.



Dr R.S.Sharma IAS
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Air pollution and climate change represent intertwined challenges
that require coordinated, technology-enabled, and
evidence-based responses. As urban centres continue to expand
and mobility demands rise, the urgency to deploy reliable,
scalable, and citizen-centric solutions grounded in data integrity
and real-time intelligence has never been greater.

The transport sector is central to this effort. Vehicular emissions
form a substantial component of urban pollution, and traditional
approaches to monitoring and compliance are increasingly
inadequate in addressing the scale and speed of today’s
environmental imperatives. Harnessing Atrtificial Intelligence
alongside robust digital public infrastructure offers an opportunity
to shift towards proactive, predictive, and transparent emissions
management.

This report, Monitor. Model. Mitigate: Harnessing Al for
Vehicular Emissions Control, underscores the importance of
integrating Al  with trusted data frameworks, secure
communication networks, and interoperable digital platforms. The
findings validate how Al-enabled governance can improve
monitoring accuracy, streamline enforcement, and enhance public
accountability while reducing manual burden and operational
inefficiencies.

A digitally empowered emissions ecosystem characterised by
secure data exchange, interoperable registries, and ethical Al
protocols can significantly strengthen national climate objectives
while advancing citizen welfare. Such models also reinforce the
strategic role of telecom and digital infrastructure in enabling
smart, resilient, and environmentally responsible urban systems.

The lessons outlined here extend beyond transport management
and can inform broader national efforts to build future-ready
regulatory frameworks that prioritise transparency, innovation, and
public trust. | commend ITS India Forum and OMI Foundation for
advancing this important agenda. Their work offers actionable
insights for regulators, policymakers, and industry stakeholders
committed to fostering a cleaner, smarter, and digitally
empowered future for India.
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India’s transport sector stands at a pivotal juncture. Rapid
motorisation, expanding road networks, and shifting mobility
patterns have unlocked new opportunities for economic growth
and connectivity. At the same time, they have reinforced the need
to steer this growth in a direction that safeguards public health,
enhances road safety, preserves environmental quality, and
strengthens governance. Over the past years, the Government
has undertaken significant steps to wupgrade regulatory
mechanisms, elevate vehicle and fuel standards, modernise
enforcement, and mainstream sustainable mobility solutions,
thereby laying the foundation for a resilient, future-ready transport
ecosystem.

Among the critical challenges ahead is the effective reduction of
vehicular emissions, particularly in dense urban corridors.
Conventional compliance mechanisms, while foundational, are
increasingly constrained by scale and complexity. The path
forward lies in institutionalising technology-enabled, data-driven,
and real-time monitoring and enforcement systems that enable
evidence-based policymaking, streamline compliance, and bring
greater efficiency and transparency into transport governance.

This report, Monitor. Model. Mitigate: Harnessing Al for Vehicular
Emissions Control, underscores the role of Artificial Intelligence in
strengthening emissions governance. The pilot results
demonstrate how Al can accurately identify high-emission
vehicles, support enforcement workflows, and reduce manual
inefficiencies, offering a scalable model for future adoption.

As India progresses towards integrated, intelligent, and
citizen-centric mobility systems, Al-enabled platforms can serve as
a valuable complement to digital transport initiatives, data
harmonisation efforts, and inter-agency coordination mechanisms.
By embracing innovation and institutional collaboration, India can
accelerate the ftransition to cleaner, healthier, and more
sustainable mobility.

| commend the team for contributing to this important discourse
and presenting actionable insights that support the nation’s
continuing efforts to build a cleaner, safer, and
technology-enabled transport future.
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Consumer-centricity lies at the core of India’s governance vision.
As mobility systems evolve and digital interfaces increasingly
mediate public services, ensuring that citizens receive safe, clean,
reliable, and fair transport services becomes both a public priority
and a consumer right. Vehicular emissions directly impact the
health, welfare, and everyday experience of citizens, making clean
mobility an essential consumer protection imperative as much as
an environmental necessity.

Delhi has taken significant strides in advancing a cleaner, more
efficient mobility ecosystem through initiatives such as the Electric
Vehicle Policy, modernisation of public transport, and
strengthened compliance frameworks. The next phase of
progress must focus on enabling transparent, technology-based
systems that build public trust, enhance service quality, and
protect consumer interest without imposing additional burden on
commuters or service providers.

This report, Monitor. Model. Mitigate: Harnessing Al for
Vehicular Emissions Control, presents a compelling blueprint for
how Atrtificial Intelligence can support timely detection of
high-emission vehicles, improve monitoring accuracy, and ensure
fair, consistent, and data-driven enforcement. Its findings
underscore the role of digital infrastructure, interoperable data
platforms, and intelligent decision systems in creating governance
mechanisms that are responsive, efficient, and citizen-first.

For Delhi and for India the path ahead lies in combining
technological innovation with strong consumer safeguards, ethical
data use, and clear accountability frameworks. When aligned with
consumer protection principles, Al-enabled systems can
strengthen grievance-free public service delivery, foster
transparency, and improve the daily lives of millions of road users.

I commend the team for advancing this important work. | am
confident that the insights in this report will encourage greater
collaboration across departments and help accelerate the
development of a cleaner, healthier, and more consumer-centric
mobility ecosystem for our citizens.
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The air we breathe tells the story of our cities - of how we grow,
how we move, and how we care for the spaces we share. For too
long, this story has been clouded by smog and silence. Yet in
every crisis lies a chance to reimagine, to act differently, and to
build better.

Monitor, Model, Mitigate: Harnessing Al for Vehicular Emissions
Control is born out of that conviction. It reflects a belief that
technology, when guided by purpose, can renew trust in
governance and empower citizens with intelligence that serves
the common good. Artificial Intelligence is not merely a tool for
efficiency; it is an instrument for empathy, foresight, and collective
responsibility.

The promise of Al lies not just in its computational power, but in
its ability to make governance more anticipatory, transparent,
and humane. As this report shows, intelligent systems can help
cities sense risk before it becomes harmful, by detecting patterns
invisible to the human eye, coordinating responses across
agencies, and strengthening public institutions with real-time
knowledge. If deployed thoughtfully, Al can shift our
environmental response from reactive control to predictive care,
transforming how India manages its most basic natural asset: the
air we share.

This report embodies the spirit of collaboration between public
and private innovation. It brings together the expertise of
technologists, researchers, and policymakers who share a
common goal: to make India’s cities not only smarter, but also
healthier and more humane.

As trustees of the OMI Foundation, we see in this work a glimpse
of the future we strive for: where clean air is not a privilege but a
promise, where intelligence is harnessed to protect life, and
where every act of design and policy contributes to the well-being
of all.
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An Al Response to Pollution Management

Delhi’s air pollution crisis is not just an environmental challenge; it is an innovation opportunity
waiting to be realized. Despite years of policy action, from the transition to BS-VI fuel
standards to the Graded Response Action Plan (GRAP), the capital continues to record PM,.5
concentrations five to ten times higher than the World Health Organization’s safe limit. With
more than 12 million vehicles and rapid urbanization, traditional enforcement mechanisms can
no longer match the scale or complexity of emissions.

This Futures Report, Monitor. Model. Mitigate: Harnessing Al for Vehicular Emissions
Control, reimagines pollution management through the lens of Artificial Intelligence (Al),
data fusion, and real-time environmental intelligence. It proposes an integrated Clean Air
Intelligence Framework - an Al-powered, non-intrusive system designed to detect, predict,
and mitigate vehicular emissions dynamically and autonomously.

Figure 1: Clean Alr Intelligence Framework: An interconnected system detecting, predicting,
and mitigating vehicular emissions through data fusion, real-time analytics, and adaptive
intelligence.

Source: Al-generated image; Authors.
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Clean Air Intelligence Framework: A Pilot in Delhi

At the core of this framework lies the convergence of thermal and infrared imaging,
Automatic Number Plate Recognition (ANPR), edge computing, and machine learning
analytics. These technologies work in tandem to identify high-risk and non-compliant
vehicles, such as older diesel or petrol models, those without valid Pollution Under Control
(PUC) certificates, or non-BS-VI vehicles entering restricted zones. By integrating with
VAHAN and PUC databases, the system enables data-driven enforcement that is transparent,
scalable, and continuously improving through adaptive learning.

A pilot conducted at the Kherki Daula Toll Plaza demonstrated the feasibility of this
approach. The Al-powered system successfully captured real-time emission data from both
heavy and light vehicles, classifying them into Normal, High, and Critical emission bands.
Strong correlation between predicted and actual hydrocarbon readings validated the
accuracy of the model. These findings mark a new paradigm in enforcement - proactive,
evidence-based, and technology-led - that can be scaled across India’s major urban centers.

A Vision for Predictive Clean Air Governance

By 2030, India’s cities can operate on predictive air intelligence systems where Al
anticipates pollution spikes, triggers real-time mitigation, and empowers citizens with live
air-quality insights. Such systems would seamlessly integrate data from satellite imagery,
ground sensors, and on-road Al monitors to manage emissions before they escalate into
health crises.

Delhi, once synonymous with smog and hazardous air, can evolve into a global innovation
hub for clean air governance. This transformation demands collaboration among
policymakers, technologists, and citizens, aligning Al innovation with regulatory foresight and
civic participation.

In this new era of Al-enabled environmental governance, Delhi has a defining opportunity: to
move from reactive control to predictive prevention; from fragmented monitoring to an
integrated intelligence network. With the right strategy and institutional commitment, the
capital can reclaim its skies, demonstrating how Al, data, and design can converge to
safeguard the right to breathe.

2 | Monitor, Model, Mitigate






Delhi’s air story is not just one of crisis - it is one of extraordinary opportunity. The capital
stands today at the intersection of two defining forces: the urgency of environmental survival
and the promise of technological renaissance. How India responds to Delhi’s air pollution
challenge will define not only the future of its cities but the credibility of its growth model and
its global climate leadership.

For decades, Delhi’s skies have mirrored the price of rapid urbanization. Fine particulate
levels (PM,.5) continue to exceed the World Health Organization’s annual safety benchmark
should not exceed 15 pg/m? by five to ten times (Down To Earth, 2023). In 2023, Delhi’s
annual average stood near 108 pg/m? - among the highest in the world (IQAir, 2024). During
winter, when cool air traps emissions from vehicles, industries, and crop burning, the city
transforms into a haze that disrupts transport, education, and public health. Air pollution
shortens life expectancy by over eight years and contributes to 1.5 million deaths annually
across India (Stearnbourne, 2024).

Yet beneath these statistics lies a deeper narrative - one of adaptation, experimentation, and
potential breakthrough. Over the past five years, India and Delhi have introduced ambitious
measures to reverse the tide: the Graded Response Action Plan (GRAP), BS-VI fuel
transition, closure of coal-based power plants, and expanded urban greening and public
transport networks. These interventions have stabilized particulate levels and signaled a
shift from passive control to active governance. In 2023, Delhi recorded its lowest PM,, levels
in six years, a testament to sustained policy effort and growing public awareness.

But incremental improvement is not enough. The next frontier lies not in monitoring pollution
after it occurs - but in predicting and preventing it. The convergence of Artificial Intelligence
(Al), satellite analytics, and real-time data systems now offers India a transformative edge:
the ability to forecast pollution episodes before they emerge, pinpoint emission hotspots with
precision, and trigger automated, evidence-based responses.

Delhi’s air crisis, therefore, is not merely a challenge to be endured; it can become a national
testbed for innovation. It offers India the opportunity to pioneer a new governance paradigm
- one that fuses environmental science with digital intelligence and citizen participation. The
success of such a transformation would ripple far beyond Delhi, shaping the future of India’s
smart cities, public health systems, and climate action frameworks.

This report begins from a bold, defining question - one that reimagines governance itself:

Can Al transform Delhi’s air quality management into a predictive, preventive, and
participatory system - one that safeguards health, drives innovation, and sets a
global benchmark for clean urban futures?
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India today generates an enormous volume of environmental data from air quality monitors,
loT sensors, and satellite imagery to citizen-led reports. Yet, this data remains scattered across
agencies and systems, creating silos that limit its utility. The challenge is not the lack of
information, but the absence of integrated intelligence.

Artificial Intelligence (Al) offers the bridge from fragmented data to predictive foresight (Bibri,
2025). By unifying and analyzing streams from meteorological models, industrial operations,
traffic networks, and emission inventories, Al can reveal real-time patterns, identify hotspots,
and forecast pollution surges before they occur.

Beyond prediction, Al enables non-intrusive, real-time monitoring and automated
enforcement systems that can detect violations, estimate emission loads, and recommend
corrective measures without disrupting urban activity. Such intelligent systems can
dynamically adjust traffic signals to ease congestion, regulate industrial output during
high-risk periods, or flag non-compliant construction and waste-burning activities reducing
emissions at their source.

This approach transforms governance from reactive control to proactive management. Global
cities like Beijing and London have already demonstrated the power of Al-driven
environmental intelligence (IndiaAl & Parse, 2024). India now has the technological and
institutional capacity to develop its own model, one that aligns with the Digital Public
Infrastructure vision and leverages national initiatives like IndiaAl Mission, National Data
Governance Framework Policy, and Digital India 2.0.

Delhi, as the nation’s capital and innovation hub, can pioneer this transformation. By
deploying Al not just to observe but to act through predictive analytics, autonomous alerts,
and data-informed interventions, the city can shift towards a cleaner, smarter, and more
resilient urban future.

The goal is clear: to turn Delhi from a centre of air quality concern into a global exemplar of
Al-powered environmental innovation where clean air, growth, and technology advance
together.
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3. The Framework: Building an Integrated Al
System for Clean Air

31. Integrated Clean Air Intelligence System

If Delhi is to lead the global transition toward Al-enabled environmental governance, it must
evolve from fragmented monitoring to an integrated Clean Air Intelligence System - one that
connects data, decisions, and citizens in a single responsive network.

To address vehicular emissions, a major contributor to Delhi’s air pollution, Al-powered,
non-intrusive real-time monitoring and enforcement systems can aid in reducing emissions
(Khanam et al.,, 2024). This framework targets high-risk and non-compliant vehicles,
combining advanced Al analytics, data integration with government databases, and
policy-based enforcement zones across Delhi.

Table 1: Technology Options & Specifications for an Integrated Al System for Clean Air

Thermal Imaging Cameras Detect abnormal exhaust temperatures, visualize soot and
hydrocarbon emissions in diesel engines

ANPR Cameras Automatic Number Plate Recognition for vehicle
identification and tracking

VAHAN & PUC Integration Real-time access to vehicle registration and pollution
compliance records

EDGE Computing On-site processing for rapid Al inference and low-latency
alerts
Mobile Enforcement Tools Alerts and actionable information delivered to enforcement

personnel in the field

Monitoring & Analytics Centralized dashboard for visualization, reporting, and
Platform compliance analytics

Thermal and infrared (IR) cameras are essential for detecting soot and hydrocarbons (HC) in
diesel exhaust because these pollutants absorb and emit radiation at specific wavelengths
(Yue & Reitz, 2019). HC molecules exhibit characteristic absorption in the mid-infrared range
(3.3-3.9 um) due to C-H bond vibrations, allowing specialized filters to visualize HC-rich
regions in the exhaust plume. Soot particles, or black carbon, emit thermal radiation across
broad wavelengths, producing a detectable heat signature. During engine acceleration,
higher exhaust temperatures and increased particulate concentration amplify this thermal
signal, making emissions more visible. By capturing these infrared signatures, thermal
cameras provide a non-intrusive, precise, and real-time method to monitor and quantify
vehicular emissions.
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3.2. Vehicle Monitoring & Enforcement Flow

The enforcement process begins when a vehicle passes through a thermal and ANPR
monitoring gate, where cameras capture both license plate details and the thermal signature
of the exhaust. This data is analyzed in real time by a back-end Al system, which flags
vehicles based on compliance criteria: diesel vehicles older than 10 years or petrol vehicles
older than 15 years, missing or invalid PUC certificates, non-BS-VI vehicles entering
designated Ultra-Low Emission Zones (ULEZ), or abnormal exhaust temperatures indicating a
thermal anomaly.

When a vehicle is flagged, an alert is immediately sent to the mobile device of enforcement
personnel 500 meters ahead, enabling timely intervention. The vehicle is then stopped for
manual validation, after which appropriate action is taken - issuing a fine, seizing the vehicle,
or providing a warning. This process ensures real-time, precise, and non-intrusive
enforcement, combining advanced Al, sensor data, and field operations to maximize
compliance and minimize traffic disruption.

Figure 1: Enforcement Workflow to Detect Vehicular Pollution Using Al

Vehicle older .
than 10 years(D) No valid PUC
& 15 years (P) certificate

Back-end Al flags any
of the following:

Vehicle passes thermal + ANPR gate

Non-BS-VI Abnormally
vehicle entering hot/cold exhaust
ULEZ zone (thermal anomaly)

Fine issued

Vehicle seized

Warning issued

Vehicle is stopped and Alert is sent to mobile
validated manually device of police 500m
ahead

Source: Authors
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Table 2: Expected Outcomes and Impact of Al for Vehicular Emissions Control

Impact Area Expected Outcome

Pollution Reduction Targeted enforcement of high-emission vehicles reduces PM,.5 and
black carbon in urban hotspots.

Policy Effectiveness Data-driven insights guide ULEZ zoning, fleet modernization, and
real-time regulatory interventions.

Operational Efficiency Al-enabled alerts allow enforcement to act proactively, reducing
resource use and avoiding unnecessary stops.

Citizen Health & Cleaner air and public transparency encourage responsible vehicle
Awareness ownership and behavior change.
Scalability Framework can be extended to other cities for national-level

vehicular pollution management.

Table 3: Proposed Criteria for Flagging Vehicles

Thermal Signature  Hydrocarbon/Soot Emission exceeds threshold  Flag

Age of Vehicle Diesel >10 years, Petrol >15 years Flag
PUC Expired > 7 days overdue Flag
BS Norm Below BS-VIin ULEZ Flag
No Registration Fake/invalid plate Flag & hold

By integrating Al, advanced sensing, and backend database connectivity, this framework
transforms vehicle pollution control from reactive inspections to predictive,
evidence-based enforcement, enabling measurable improvements in air quality while
maintaining smooth traffic flow.
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4. Pilot Implementation in Delhi

41. Pilot Setup

To evaluate the effectiveness of the Al-powered vehicle monitoring system, a pilot test
was conducted on 25 August 2025 at Kherki Daula Toll Plaza, a key entry point to
Delhi. This location experiences a heavy mix of commercial and private vehicles,
particularly during peak hours, resulting in congestion and elevated vehicle idling,
which significantly contributes to local emissions and deteriorates air quality.

Figure 2: Collage of Images from the Al for Vehicular Emissions Control Pilot in Delhi

Thermal-Infrared Capture of Heavy Vehicle Exhaust (Normal Emission Band):
Al system output showing a heavy vehicle with stable exhaust temperature and soot
concentration within normal hydrocarbon emission limits.

@ OCHs
s 7-8.5pm

; ‘| HigH 28.2 Points: 14 | Avg Intensity: 141.6 | High

Visualization of a heavy vehicle with high thermal intensity at the exhaust plume, indicating
excessive soot and hydrocarbon emissions beyond safe thresholds.
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Thermal-Infrared Capture of Heavy Vehicle Exhaust (Normal Emission Band):
Another example of a heavy vehicle classified under the normal emission category,
showing consistent thermal dispersion and low hydrocarbon output.

87.6 | Criticcps.0 i 37.6 | Critical

Thermal Signature of Heavy Vehicle (High Emission Band):
Al-based emission visualization of a heavy vehicle with elevated exhaust temperature and
visible soot intensity, classified under the high emission band.

TMC 2 cam 02

Light Vehicle Emission Profile (Normal Classification):
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Infrared emission analysis of a light vehicle showing low hydrocarbon concentration,
corresponding to normal emission readings in the Al-predicted dataset.
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Light Vehicle Emission Profile (High Emission Classification):
Al-generated visualization of a light vehicle with elevated hydrocarbon intensity and visible
hot spots on the exhaust region, flagged under high emission category.

4.2. Test Summary

The pilot involved real-time emissions monitoring of both heavy and light vehicles, using the
integrated thermal/IR and ANPR-based Al system.

1. Vehicle Type: Heavy Vehicles (HV)
a. Total Vehicles Monitored: 16
Normal: 9
High: 4
Critical: 3
Predicted HC/ Soot ppm Range: 61.7 - 167.6
Key Insights: Several vehicles exceeded safe pollution thresholds; Al
predictions closely matched actual emissions.
2. Vehicle Type: Light Vehicles (LV)
a. Total Vehicles Monitored: 29
Normal: 21
High: 4
Critical: 4
Predicted HC/ Soot ppm Range: 23.5-190.6
Key Insights: Vehicles in High and Critical categories contribute
disproportionately to emissions; targeted monitoring required.

=0 ao00

=0 ao00U
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4.3. Key Insights & Next Steps

1. The pilot demonstrates that the Al system can effectively classify vehicles by emission
risk, providing actionable insights for enforcement.

2. Areas with heavy congestion, like toll plazas, are critical hotspots where targeted
monitoring can have immediate air quality benefits.

3. A larger-scale pilot is recommended to test diverse traffic scenarios, refine Al model
calibration, and further enhance predictive accuracy.

The Kherki Daula pilot validates the feasibility of deploying Al-enabled vehicle monitoring in
high-traffic, real-world conditions. Early results indicate strong alignment between predicted
and measured emissions, confirming the system’s potential as a scalable, non-intrusive tool
for improving urban air quality.

Figure 3: Al-Driven Vehicular Emissions Monitoring: A technical representation of real-time
data flow between on-road sensors, Al analytics, and centralized control systems for
predictive air-quality management.
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Source: Al-generated image; Authors.
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The Al-powered vehicle monitoring pilot at Kherki Daula Toll Plaza highlights the potential of
predictive, non-intrusive enforcement for reducing vehicular emissions. To scale impact across
Delhi, the following recommendations are proposed:

5.1. Policy and Regulatory Measures

1.

Al-Guided Expansion of Low Emission Zones: Use Al-driven traffic and emission
analytics to identify pollution hotspots and dynamically expand Ultra-Low Emission
Zones (ULEZ) to high-impact corridors and industrial clusters. Continuous data
modeling can help optimize zone boundaries based on real-time air quality and
vehicular patterns.

Intelligent Fleet Modernization Incentives: Deploy Al systems to track fleet
composition, vehicle age, and emission performance to target high-polluting
segments. Leverage predictive analytics to design data-backed incentive schemes for
transitioning to BS-VI or electric vehicles, scrappage prioritization, and compliance
monitoring.

Integration with Smart Enforcement Frameworks: Embed Al-based emission alerts
and violation detections into traffic enforcement protocols. Automated flagging,
real-time data sharing, and Al-assisted decision support should guide timely actions
such as vehicle inspections, penalties, or route diversions to reduce high-emission
events.

5.2. Technology Deployment

1.

Scale Al Monitoring Network: Install additional thermal/IR + ANPR monitoring points
at strategic toll plazas, intersections, and industrial approaches to capture high-risk
vehicles in real time.

Real-Time Analytics & Dashboard: Deploy a centralized platform integrating VAHAN,
PUC databases, and edge-computed Al predictions for predictive enforcement and
hotspot mapping.

Continuous Model Calibration: Use periodic field validation and emissions data to
fine-tune Al logic, ensuring predictive accuracy across diverse traffic conditions.

5.3. Operational Measures

1.

Targeted Field Enforcement: Leverage Al-generated alerts to enable proactive stops,
minimizing disruption while addressing high-emission vehicles.

Data-Driven Decision Support: Use analytics to guide policy decisions such as
congestion management, fleet age regulations, and emission-based fines.
Community Engagement: Encourage citizen awareness through dashboards and
apps that communicate high-emission zones and promote responsible vehicle
practices.

Harnessing Al for Vehicular Emissions Control | 13



Delhi’s air pollution crisis is both a profound challenge and a transformative opportunity. The
persistent smog, hazardous PM,.5 levels, and staggering public health impacts underscore the
urgent need for systemic change. Yet within this crisis lies a unique chance for India to
demonstrate global leadership in intelligent urban governance, leveraging cutting-edge
technology, data-driven policy, and active citizen participation.

The Kherki Daula pilot demonstrates that Al-driven, non-intrusive vehicle monitoring can
transform urban air quality management. By combining thermal/IR sensing, ANPR
technology, Al analytics, and real-time enforcement, authorities can predict, detect, and act
on high-emission vehicles with precision, reducing particulate pollution and hydrocarbon
emissions in critical urban hotspots.

This pilot represents more than a test; it is a blueprint for scalable, city-wide deployment. By
expanding monitoring infrastructure, integrating predictive analytics into policy enforcement,
and coupling it with citizen engagement, Delhi can transition from reactive interventions to a
proactive, evidence-driven air quality governance model.

Vision: By 2030, Delhi and other Indian urban centers can operate under predictive air
intelligence systems, where technology, governance, and public participation converge.
Vehicles, fleets, and infrastructure will be continuously monitored, emissions mitigated in real
time, and citizen health safeguarded. Delhi can thus emerge as a global benchmark for
intelligent, sustainable, and resilient urban air quality management, showcasing how Al can
turn a city in crisis into a model of opportunity, innovation, and environmental leadership.

Figure 4: A framework for scaling Al-powered emissions management

Policy and
Regulatory
Measures
Al-guided expa-

nsion of low

emission zones Technology Deployment
and intelligent
fieet moderination
incentives

Scalable Al monitoring network
and real-time analytics

Operational Community
O @ Measures M Engagement
@ Targeted field “ Dashboards :'smd
enforcement and apps promoting

data-driven decision public awareness
support

Source: Al-generated Image; Authors
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