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Accident Scenario in India and Key Challenges S CUBE{IGHWAYS

Key Challenes:
" Poor access control

® Poor and no uniformity in designs

" Challenges from road users From TOI (25 January 2021)

Challenges from local communities

Poor condition of assets
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Challenges from Road Users CUBE1IGHWAYS

1. No knowledge of traftic rules and poor driving skill
Wrong side driving

Over speeding and rash driving

Un-otherised stopping/parking

Overloaded/ Oversized vehicles

. Do not follow lanes

<N O o pAow N

Fatigued drivers (particularly of taxies and goods vehicles)

Very little or no support from local administration to curb traffic violations and challenges from

local communities
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Challenges from Local Communities

4. Thefts — of Road Furniture 7. Stray cattle

5. Dump garbage in ROW and Median
6. Damage to Assets

1. Encroachments
2. Illegal Median Cuts
3. Untheorized Sign Boards

ZUZU , 3:UY:30 pm
28

Ry pe -

Sep 27,2020 07:52:14
18°N
Altitude:176.0m
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Challenges from Poor Condition of Assets

Condition of assets is generally very poor — reactive

maintenance, low O&M Budgets, in-accurate data, etc.
1. Poor riding quality,
2. Very less remaining life,

3. Poor ROW Maintenance,

4. Poor condition of structures,

JMITL, 2 months cyrter PM .
(this road won Gold Award last year)

5. Poor street furniture and Inadequate lighting, etc.

" 8802020.09.14 09:36
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General Condition of Pavement — Alligator Crack
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General Condition of Pavement — Rutting S CUBE{IGHWAYS
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General Condition of Pavement — Peeling Off & Slippage S CUBE{IGHWAYS
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Mechanisms - Technology Application for Improving Road Safety § 1IGHWAYS

—— Improved Vehicles

Driverless Vehicles
— ( will resolve all issues related to

driver errors and behaviour)

Traffic Flow / Incidents
Management

—— Safer Vehicles

To Monitor / Regulate
Traffic

Highway Assets

Management

To Study Traffic Flow and
Incidents

—— Street Furniture

——{ Road User Information

—— Pavement Quality

Next Generation

Technologies —Vehicle

Tracking

Vision - Al & Deep Learning
Intelligent Road Studs
(Valerann)

Fibre Sensing (SINTELA)
GPS
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ITS for Realtime Traffic Management
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L T Internet
e Mobile
- OBE

Synergy with other Services
v’ State Trc_zﬁric Police

V" Local administration

v’ Fire & Rescue department
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Al & Deep Learning CUBE1IGHWAYS

" Artificial Intelligence is being increasingly used in ITS to enhance

3t: 81.0%

quality of data and interpretation

" Due to developments in Convolutional Neural Networks (CNN),

many vision-based Al applications are now possible
v" Vision-based ATCC/AVCC
VIDS

Automatic Pavement Distress Mapping

<N X

Automatic Highway Asset Quality Mapping

Al
~— ANN/ CNN
- GA

— Fuzzy Logic

- Expert Systems ‘
Automatic detection of incidents (VIDS)

_— a .

6/1/2021 11



VIDS CUBEAIGHWAYS

" Current generation ITS depends a great deal on VIDS for fast detection,

verification and resolution of incidents

" VIDS consists of a network of intelligent cameras that automatically detect:

________________________________________

Wrong side driving

Over speeding and rash driving Automatic Number Plate Reading

Accidents must be a key component of VIDS.

This is required for enforcement of
Stooped, Parked and Breakdown vehicles : : :
traffic rules and imposing of

Fallen objects and dead animals penalties

LN X N X X X
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Any other abnormal traffic condition 3

®  VIDS should cover at-least:
v Major junctions
v'  Potential traffic and pedestrian conﬂicting areas

v Entry-exit points onto Highways (from Service Roads, Wayside Amenities, Fuel

Stations, etc.)

v' Accident blackspots

5/31/2021 12



IDS Through Road Studs by Valerann XY CUBEIIGHWAYS

Valerann Smart Road Stud contains a

" N+1 rows of smart studs for N lanes, i.e., for a 2-lane undivided road 3 rows and for a = | . ber of sensors - Acoustic (MIC)

4-lane divided Carriageway 6 TOWS electro-magnetic sensors for presence

" Studs at a spacing of 10mm c¢/c, and One Gateway approximately for every 200 Studs detection, RADAR and sensors for
temperature, rain and snow. Studs

have provision for LED lights (RGB)
®  Backend post-processing of data through Al engines for data interpretation for displaying various colours

" Data upload-download from Studs to Gateway and Gateway to Cloud is wireless

Difficulties © Gateway

Each gateway manages and
collects data from 200 studs,

" Large number of Studs and @ smart road studs sending sorted and compressed - © cioud
Each stud collects information about o O
Gatevvays on Multi-lane vehicles and weather conditions in Collects data from all gateways in real
its vicinity and sends the information o] time and analyses it cohesively to make
Roads wirelessly to the gateway = relevant information accessible to road

users and operators

number of lanes
Ay Distance
between sach

=tud iz 10 meterz

= Number of Studs and e | 263G
Gateways increases with e e E o 03

" Configuration at Junctions

and data interpretation could

be very complicated and — — e — —

tedious
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Capabilities of Valerann IDS

Incident management
" Count classified traffic volume and measure

headways (time and space)
" Monitor traffic to ensure smooth flow
" Detect incidents in real-time as they happen

and prevent next incidents by providing

information to road users and traffic

re ulators Lateral position of vehicles
g (vehicle path) - can be

v Breakdown vehicles / accurate to nearest 10cm

v Stooped/ parked vehicles

v" Over speeding vehicles

v" Rash and erratic driving vehicles

v

Wrong side driving vehicles

" Predict congestion and provide real-time = Currently system can classify vehicles into two classes only (cars and

traffic management suggestions to ease

traffic flow

others) — further classification looks difficult

0,0 o £ S
" Provide a platform for guiding AULONOMOUS " System can detect lateral position of vehicles to nearest 10cm

vehicles = System can detect acceleration and deceleration®

(Expected to play a key role in driverless vehicles)

5/31/2021 * These features are used to detect erratic and rash driving vehicles 14



IDS Through Fibre Sensors by SINTELA

5/31/2021

TRAFFIC DATA

Averags speed
Vehice flow
Irafhic densty

Journey time

CONDITION MONITORING
Pavement surface assessment

Bridge strike

Excavation

SITUATIONAL AWARENESS

Incident detection

Emergency refuge area occupancy

EXISTING
FIBER-OPTIC
CABLE

ONYX™ DAS SYSTEM

CUBEAIGHWAYS
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Fibre Sensors by SINTELA Y 1IGHWAYS

Observations
» Incident occurred outside the field of view of cameras

» Incident detected in real time

Normal Traffic Flow Incident and resulting traffic flow

No Traffic
after crash,

.
- 'S ~

-

€

“..Queue after
: crash. .~

B By -
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NSV for Functional Evaluation of Pavements

Asset Inventory and Determination of Functional Properties

Network Survey Vehicle (NSV) equipped with a fully integrated Hawkeye 2000 data
collection system
Consists of multi-laser profiler, digital imaging system and Gipsi-Track unit

Outputs linked via a highly accurate distance measuring instrument.

Covevmms 11 mvw wnd -

Digital Laser Profiler (DLP) integrated into the NSV and consists of eleven lasers. The
profiler is capable of measuring:

" Pavement roughness (one laser in each wheel path and center)
" Rautting (full transverse pavement measurement)

" Macro Texture (outer and inner wheel paths)

6/1/2021
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FWD for Structural Condition of Pavements

Determination of Structural Condition of Pavement

" Falling Weight Deflectometer (FWD) used to measure the vertical deflection response of a

surface to an impulse load.

" A set of weights dropped onto a platform with springs (rubber buffers) and the impact load
transferred to the pavement through a loading plate

" Load used on pavements 40-150 kilo newton generally depending on the pavements operating

in the roads/ airports

" When subjected to the traffic load, the pavement bends creating a deflection bowl. The FWD

simulates the wheel load and creates a deflection bowl

®  The sensors record the deflections at various distances from the center of loading and a load cell

located above the foot system records the loading
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