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Components of Road Transport System HOAI
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COMMITTED TO SAFE AND SUSTAINABLE MOBILITY

Safe Systems Approach HOAI

* A holistic and comprehensive approach that provides a guiding framework

to make places safer for people.
* Principles of a Safe System Approach

v" Death and Serious Injuries are Unacceptable

v" Humans Make Mistakes SAFE
‘ SYSTEM
v" Humans Are Vulnerable m APPROACH

v’ Shared Responsibility for Road Safety
v Safety is Proactive

v Redundancy is Crucial

Acknowledgements: U.S. Department of Transportation
https://www.transportation.gov/safe-system-approach
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Smart Infrastructure - Acritical part of Safe Systems Approach HOAI
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Vehicles and

Human
Infrastructure

Intermodal STl )
MOBILE Communications
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Navigation % \
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Are Vulnerable

Smart Vehicles

C . ©ETS! 2008 Fleel Management
an Make Mistakes Smart Roagd
Fur niture Source: https://my.avnet.com/silica/resources/article/iot-smart-roads-paving-the-way/
Well Designed * Influencing Human Behaviour,
Infrastructure * Taking partial or Full Control,

integrated with Smart * Improving Efficiency of

Vehicles and Smart Highways and Minimizing

Road Features Crashes
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Role of Artificial Intelligence in Safety HO/\'
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Al 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
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Role of Artificial Intelligence in Safety HOA'
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ADAS - Advanced Driver Assistance Systems C-ITS: Cooperative Intelligent Transport Systems

2y spiceworks * Consists of Intelligent Vehicles / Infrastructure communicating
HOW ADAS WORKS

with other objects

v’ V2V (vehicle-to-vehicle) Communication

Surround
Blind spot view L . . . .
detection \ = T o v V2I (vehicle-to-infrastructure) Communication
traffic
Radar/LIDAR v V2N (vehicle-to-network) Communication
Ada_ptive
control Camera v' V2P (Vehicle-to-pedestrian) Communication
v

Ultrasound

V2H (vehicle-to-home) Communication

warning

Surround
view

Rear Lanefleparture
collision warning '\ «( )))R 7 g/
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Source: https://www.spiceworks.com/tech/iot/articles/what-is-adas/ “\ Rsu(((',’/
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Current ADAS Technology is primarily focusing on Individual
Intelligent Vehicle

Source: https://www.vector.com/gb/en/know-how/v2x/ Source: https://www.mdpi.com/2079-9292/13/13/2673
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Role of Artificial Intelligence in Safety HO/\'
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VTS and Driver Monitoring System

Distraction Warning

A ‘
F |
2024-07-92 06:19:59 ‘ 2024-07-06 ©5:59:21 §
©28.030317N ©77.337916E 30km/h 028.009719N ©77.333603E 28km/h
AN F [ . ]

GUARDIAN
SOUTH EAST ASIA

Suggestion for Brainstorming -

) vehicle

-

Y 200u-67-09 12:48: 12 § 2024-07-09 fs:ui‘_u v Easy to implement solution in eXiSting vehicles
©927.865756N ©77.395957E 48km/h ©28.0913665N ©77.335212E 71km/h .
. v' Large Benefits as compared to Costs

’ N SN Mandatory installation of Driver Monitoring System in each
£ \

?  Privacy challenges?? —
?  As first stage, can be made mandatory in Taxis and Highway Work Vehicles
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Role of Artificial Intelligence in Safety

HOAI
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Incident Detection and Response

Al for Road Asset Management.
With Mobile Mapping Data. 3

ROAD SIGN
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Al-Vision
based Tools
Developed and
successfully
implemented
by Cube
Highways
Technologies
v" VIDS

v ATCC

v AVCC

Traffic Counting and Classification

Class Time  Lane

car 07:068:09 lane 2
5t 07:08:12 lane 1
auto 07:08:17 lane 2
tw 07:08:44 lane 2
tw 07:08:54 lane 2
car 07:08:54 lane 1

car 07:09:02 lane 1

auto 07:09:03 lane 2
car 07:09:04 lane 1
car 07:09:17 lane 2
car 07:09:16 lane 2
car 07:09:24 lane 2
car 07:09:25 lane 2

5t 07:09:25 lane 1

Detector: Vanilla Yolov4
Tracker: kalman

Frame count: 4599807
Instant fps: 27.8851

Average fps: 14.9099917 To Kurnul

Automatic Vehicle Classification and Counter

Total:— 1228 Site:— DADRI-I GAEPL
Class:— None Lane No.:— 3
] Axle:— O Date:— 02-03-2023
W FPS:— 6.1 Avg FPS:— 6.0
S9Em AVC ID AVC Class Axle Time
= 1217 mav 5 12:29:12
1218 lev 2 12:29:30
1219 lev 2 12:29:41
1220 car 2 12:28:48
1221 mav 3 12:30:10
W 1222 car 2 12:30:39
Y 1223 bus 2 12:30:51
1224 car 2 12:31:14
1225 car 2 12:31:34
1228 lev 2 12:31:51
1227 car 2 12:32:68
1228 lev 2 12:33:08

NTP Time:— 2023-03-02 12:33:14
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Current Infrastructure Intelligence on Indian Highways

Highway Infrastructur
with Road User
information-based
Response (through contact

number)

HTMS with

Emergency Call ATMS in
Boxes and limited 2016

VMS, cameras

ATMS in
2023

Cameras, Radars, VIDS, VMS,
VASD, ECBs, MET

Cameras, Radars,
VMS, VIDES
coupled with

Enforcement

* As of now, we are moving ahead towards Intelligent Infrastructure with philosophy of 12V Communication

Suggestion for Brainstorming -

v’ Challenges to maintain huge ATMS Infrastructure and way forward??
v Few more simple but effective technologies as part of ATMS?
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Pilot Project by Cube Highways HO/\'
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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, | o
real-time measurements along the entire length of a new or existing, e,
single mode fibre optic cable.

‘. [ e —— By Ay Ay Agee
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TRAFFIC DATA
EXISTING
Average speed FIBER-OPTIC

Creates a virtual ‘microphone’ every
CABLE

10m along the fiber

Vehicie flow

Traffic densay

Journey time

CONDITION MONITORING

Pavement surface assessment .
Bridge strike

Excavation ONYX™ DAS SYSTEM

SITUATIONAL AWARENESS
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Pilot Project by Cube Highways

HOAI
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Distributed Acoustic Sensing (DAS) - Fibre Optic Cables to deliver Intelligent Traffic Management (Pilot at KMTL)
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Driver Behaviour near Speed Display Devices

Average acceleration |Average acceleration

0:00- 1:00 KMP 450.03-450.33 | KMP 450.33-450.63
1:00- 2:00 0:00- 1:00 -27.3 40.7
2:00- 3:00 1:00- 2:00 -9.7 32.7
3:00- 4:00 2:00- 3:00 -5.0 29.0
4:00- 5:00 3:00- 4:00 -14.7 28.7
5:00- 6:00 4:00- 5:00 -11.3 30.0
6:00- 7:00 5:00- 6:00 -7.3 29.0
7:00- 8:00 6:00- 7:00 -10.7 37.0
T — s
::2;:‘:20 9:00-10:00 103 197

10:00-11:00 -11.3 27.3
11:00-12:00 11:00-12:00 -7.3 20.0
12:00-13:00 12:00-13:00 9.0 15.7
18:00-14:00 13:00-14:00 -4.7 19.0
14:00-15:00 14:00-15:00 -13.3 19.3
15:00-16:00 15:00-16:00 -9.7 217
16:00-17:00 16:00-17:00 -9.3 30.0
17:00-18:00 17:00-18:00 -17.0 273
18:00-19:00 18:00-19:00 -12.0 20.0
19:00-20:00 19:00-20:00 -17.0 30.3
20:00-21:00 20:00-21:00 -18.0 24.0
21:00-22:00 21:00-22:00 -16.3 263
22:00-23:00 22:00-23:00 -12.0 26.3
23:00- 0:00 23:00- 0:00 -16.7 29.0

Average speed before, at and after VASD
Chainage km 450.33 LHS

B

MAPLE HIGHWAYS

Average acceleration rates in and out of VASD at

Ch. km 450.33 LHS
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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
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Few ideas for Brainstorming HO/\'
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Few Ideas especially for improving Safety along Expressway

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

FORWARD SCATER VISIOMETER

v Visibility Sensor
v' Viscometer
v’ Photography Viscometer System (DPVS)

v" 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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Thank You

INFRASTRUCTURE TRUST
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