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Introduction

Over 145,000 kilometres of highways—the second-largest 
network in the world.

About 56,700 km NH length has been constructed in the 
country during the last five years.

National Highways constitute only about 2% of India’s total 
road network, handle nearly 40% of the total traffic.

These roads carry 60% of our freight & underpinning a $3 
trillion economy. 

India aims to expand the NH network to 200,000 km by 2037.

We spent ₹15,000 crore annually on maintenance, yet 40% of 
our highways need urgent repairs due to soaring traffic—up 
50% by 2030, per industry projections—and monsoon havoc.



Challenge

Our maintenance has traditionally been reactive—fixing potholes after they 
form, repairing bridges after they groan. Other factors are:

 - Delayed repairs due to manual inspections

 - Aging Infrastructure 

 - High maintenance costs
 - Safety risks for workers and commuters

Globally, predictive maintenance is cutting costs by 20-30%. For India, that 
could be ₹3,000-4,500 crore in annual savings. This is a $100 billion market by 
2030, tied to NHAI’s upgrade plans. 

But there’s an opportunity to shift gears—to move from reacting to 
predicting, from patching to preventing.



“The Tech Revolution” : AI, IoT Network, Predictive Analytics

First, Artificial Intelligence. 
AI helps to  processes huge  
data—traffic flows, weather 
patterns, pavement stress—to 
spot issues before they are 
escalated. Globally, California 
using AI to analyze drone 
footage, detecting cracks 40% 
faster than humans. Imagine 
scaling this—AI could save 
₹1,000 crore yearly by slashing 
repair delays, while making 
stretches safer. Many Indian 
firms already AI pioneers in 
logistics, could lead this 
charge.

Next, The Internet of 
Things. The Internet of 
Things (IoT) refers to 
interconnected sensors, 
devices, and systems that 
collect and share real-time 
data. IoT is like a highway’s 
nervous system—sensors 
embedded in roads and 
bridges, talking to us in real-
time. 

Finally, Predictive 
Analytics. This marries AI 
and IoT to forecast when and 
where maintenance strikes. 
The UK’s National Highways 
uses it to prioritize repairs, 
reducing emergencies by 
15%. 



Self-Healing Roads with AI Integration

Innovations developed in Road Maintenance

Intelligent lighting Temperature and humidity sensors

Using artificial intelligence and big data



Highway Asset Management System - Pavement
Management system that is used to collect, manage and analyse data for Highway Maintenance Planning and Programming 
purposes as well as enables to manage road related Assets information. Its uses Machine learning, a subfield of artificial 
intelligence, which enables machines to learn from past data or experiences without being explicitly programmed.



Highway Asset Management System - Bridge

➢ Inventory and Inspection

▪ Collection of bridge inventory data through drone survey – Photos & Videos

▪ Synchronise all data including photos and videos

▪ Rate bridge elements individually and add photos on a per element basis

➢ Analysis and Reporting

▪ Review data collected from drone

▪ Use Machine learning and AI for analysis

▪ Make a customise dashboard in maps, tables and strip chart

▪ Create expert reports aligned to BOQ

➢ Ranking and Scheduling

▪ Rank your bridges as per report and site requirement

▪ Assign work to contractor as per plan

▪ Monitor the progress



Let’s Pave the Future

“Whatever we’ve done till now - AI to detect defects, use of drones to monitor bridges and roads - is just a beginning. But 

the way forward for our industry is bold, transformative, and within our grasp. With AI, IoT, and predictive analytics, we can:

➢ Keep roads clean, pothole-free, and crack-free - smart sensors and analytics catching flaws before they form.

➢ Shrink our carbon footprint - 20% less emissions through targeted repairs.

➢ Cut unnecessary expenses - saving ₹10,000 crore yearly by predicting, not patching.

➢ Save lives - 50,000 fewer tragedies on our highways, every year.

➢ Be an Enabler for a $5 trillion economy - smart highways powering freight, autonomy, and growth.

This isn’t a dream - it’s our blueprint. Let us pilot these tools. Let us fund the future. Let us back the visionaries. 

Together, let’s pave highways that don’t just connect India - they lift it to greatness.”
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