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Safe Systems Approach
• A holistic and comprehensive approach that provides a guiding framework 

to make places safer for people.

• Principles of a Safe System Approach

✓ Death and Serious Injuries are Unacceptable

✓ Humans Make Mistakes

✓ Humans Are Vulnerable

✓ Shared Responsibility for Road Safety

✓ Safety is Proactive

✓ Redundancy is Crucial



Human Vehicles and 
Infrastructure

Smart Infrastructure – A critical part of Safe Systems Approach

• Influencing Human Behaviour, 

• Taking partial or Full Control, 

• Improving Efficiency of 

Highways and Minimizing 

Crashes 

Well Designed 

Infrastructure 

integrated with Smart 

Vehicles and Smart 

Road Features 

➔

Source: https://my.avnet.com/silica/resources/article/iot-smart-roads-paving-the-way/



Role of Artificial Intelligence in Safety 

• AI is transforming road safety by providing real-time insights into potential hazards, enabling proactive interventions, and improving 

driver awareness, ultimately contributing to a reduction in traffic accidents.

Advanced Driver Assistance Systems based on Cameras, Radar, Sensors

VTS and Driver Monitoring System

Incident Detection and Response

Highway Condition Assessment

Predictive Traffic Modelling



Role of Artificial Intelligence in Safety 

ADAS – Advanced Driver Assistance Systems 

Source: https://www.spiceworks.com/tech/iot/articles/what-is-adas/

• Consists of Intelligent Vehicles / Infrastructure communicating 

with other objects

✓ V2V (vehicle-to-vehicle) Communication

✓ V2I (vehicle-to-infrastructure) Communication

✓ V2N (vehicle-to-network) Communication

✓ V2P (Vehicle-to-pedestrian) Communication 

✓ V2H (vehicle-to-home) Communication

C-ITS: Cooperative Intelligent Transport Systems 

Source: https://www.vector.com/gb/en/know-how/v2x/ Source: https://www.mdpi.com/2079-9292/13/13/2673

Current ADAS Technology is primarily focusing on Individual 

Intelligent Vehicle



Role of Artificial Intelligence in Safety 

VTS and Driver Monitoring System

Fasten Seatbelt Warning Fatigue Driver Warning

Distraction Warning Phone Call Warning

Suggestion for Brainstorming - 

Mandatory installation of Driver Monitoring System in each 

vehicle

✓ Easy to implement solution in existing vehicles 

✓ Large Benefits as compared to Costs 

‽ Privacy challenges?? – 

‽ As first stage, can be made mandatory in Taxis and Highway Work Vehicles



Role of Artificial Intelligence in Safety 

Incident Detection and Response Traffic Counting and Classification

Highway Condition Assessment

AI-Vision 

based Tools 

Developed and 

successfully 

implemented 

by Cube 

Highways 

Technologies

✓ VIDS 

✓ ATCC

✓ AVCC



Current Infrastructure Intelligence on Indian Highways  

Highway Infrastructure 

with  Road User 

information-based 

Response (through contact 

number)

➔

HTMS with 

Emergency Call 

Boxes and limited 

VMS, cameras
➔

ATMS in 

2016

Cameras, Radars, VIDS, VMS, 

VASD, ECBs, MET

ATMS in 

2023

Cameras, Radars, 

VMS, VIDES 

coupled with 

Enforcement

➔

• As of now, we are moving ahead towards Intelligent Infrastructure with philosophy of I2V Communication  

Suggestion for Brainstorming - 

✓ Challenges to maintain huge ATMS Infrastructure and way forward??

✓ Few more simple but effective technologies as part of ATMS? 



Pilot Project by Cube Highways

Distributed Acoustic Sensing (DAS)  - Fibre Optic Cables to deliver Intelligent Traffic Management (Pilot at KMTL)

• Distributed Acoustic Sensing (DAS) is a technology that enables continuous, 

real-time measurements along the entire length of a new or existing, 

single mode fibre optic cable.



Distributed Acoustic Sensing (DAS)  - Fibre Optic Cables to deliver Intelligent Traffic Management (Pilot at KMTL)

Driver Behaviour near Speed Display Devices

Pilot Project by Cube Highways

Calibration 

Challenges - 

System is not able 

to detect smaller 

vehicles, 

surrounding factors 

along NH and 

junction situations.

However, best 

suitable for 

expressways. 

Though need to 

take up as Pilot 

Project 



Few ideas for Brainstorming

Few Ideas especially for improving Safety along Expressway

Tyre Temeprature Monitoring System for moving vehicles Visibility Monitoring and Alerting (Fog)

✓ Visibility Sensor

✓ Viscometer

✓ Photography Viscometer System (DPVS)

✓ Sensor Based Viscometer
Suggestion for Brainstorming - 

• Not all vehicles having Tyre Pressure 

Monitoring. How do we ensure non-stop driving 

and tyre heating on Expressways??

• Sudden Fog patches on highways / expressways 

leading to rear end collisions
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