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The International Centre for Automotive Technology
(ICAT), Manesar is a centre under NATRIP (National
Automotive Testing and R&D Infrastructure Project),
Govt. of India.

ICAT provides services for
% Test

% Validation

o Design

»  Homologation

> Established : 2006

» Human resource : 492 (+100)

» Location : Manesar, Haryana (38 km from Delhi Airport)
> Area : Centre I - 8 Acres & Centre II - 46.6 Acres
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[ Ministry of Heavy Industries ]
& Public Enterprises
|

National Automotive Testing & R&D\

Infrastructure Project (NATRIP)

NATR:iP Total Investment-
Driving India Into the Future USD 560 M (lNR 3742 Cr)
N\ l J
L
2 | ICAT -(Manesar)
‘W e 7T

TRROVRION & Sarvice & EXcollcncs. Investment at ICAT —
USD 192 M (INR 1350 Cr)
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ICAT AUTHORIZATION AND ACCREDITATION o e o iy e e |Excellence

Authorization Status Certification Partners
= For TYPE APPROVAL & CoP under Rule- 126 of
. = KIAPI Korea
Central Motor Vehicle Rules (CMVR) by MoRTH,

GOI = IDIADA

= Central Pollution Control Board (CPCB) Emission = NRCS, South Africa
and Noise TYPE APPROVAL & CoP of Generator ' .
Sets I = TUV- Rheinland

Accreditation Status = TUV-Nord

= NABL (ISO 17025) . TUV-SUD

» VCA(UK) -Since 2008

» CAFE secretariat by MoRTH

= BIS Recognition for Testing of Pneumatic Tyres, MoUs
Safety Glasses, SI Engines for Agricultural » KIAPI Korea: Certification Work
Sprayers, CI Engines for Agricultural Purposes, = CATARC, China : Joint Certification &
LED Lamps, UPS System. Development Work

= Millbrook UK : Joint Development and
Certification work
Facility Certification = Brunel University, U.K. : Electric Powertrain
v IMS : (ISO 9001:2015, ISO 14001:2015, ISO 45001) = Argonne National Laboratory, Chicago,
USA: For Power train

= Ohio State University, Columbus, USA: For
% Scientific and Industrial Research Organization (SIRO) NVH

v" Facility Recognition

» Hangzhou ORD: Business Development in
China
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BIS has a sectional committee on Intelligent Transport System (TED 28) under its Transport Engineering Division (TED)
Council. The scope of the committee TED 28 is as follows:

Scope: Standardization of information, communication and control systems in the field of urban and rural surface
transportation, including autonomous, connected, intermodal and multimodal aspects thereof, traveller information, traffic
management, public transport, commercial transport, emergency services and commercial services in the intelligent
transport systems including associated security issues.

[ BIS (Bureau of Indian Standards) }

TED (Transport Engineering
Division)

TED 28- Intelligent Transport
System (ITS)

Industry-OEM, : Test Agencies Govt/Autonomous
Component [ Academia/ NGOs } [ under CMVR Agencies
Manufacturer

International Centre for Automolive Technology All Copy right reserved ﬁ



LIST OF PANELS UNDER TED 28

o
%AT

innovation « Service » Excelience

Sr. No. Panel Convener

TED 28/P1 .

1 Panel on Bus TS Dr. M. Joshi, ICAT
TED 28/P2

2 Panel on Traffic Management HBIHELERIIRG (SIS
TED 28/P3 .

3 Panel on RPAS Dr. M. Joshi, ICAT

4 |TED28/P4 | Shri Alok Sethi, DIMTS
Traveler Information Systems
TED 28/P6 .

5 Panel on ADAS Dr. M. Joshi, ICAT
TED 28/P7 .

6 Panel on VTS Dr. M. Joshi, ICAT

Sr. No. Panel Convener
TED 28/P8
5 Pane! on Automatlc Vehicle _ Dr. M. Joshi, ICAT
Identification and fare collection/
associated FasTag issues’
TED 28/P9
8 Panel on ‘RFID Application for Bl s SEILETE
. DMICDC
School Buses
Shri Taron Mohan,
9 TED 28/P10 Nextgen
Panel on ‘E-ticketing’ Telesolutions Pvt.
Ltd.
TED 28/P11
10 Panel_on Cyber Security and Dr. M. Joshi, ICAT
Functional safety of Road
Vehicles’
| SRR Dr. M. Joshi, ICAT

Panel on ‘TPMS’
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TED 28/P1 - PANEL ON BUS ITS Innovation « Service » Excelience

Automatic
vehicle
. location On Bus
Electronic system (AVL) Passenger
Ticketing . :
. IS 16833 (A) information
Machine system (PIS)

(ETM)

IS 16490

Security and
Safety camera
network
system

" 4

Automatic
Passenger
Counting

System (APCS)

Vehicle health
monitoring
and
diagnostics

Automatic Fare
Collection
System (AFCS)

Tyre Pressure Reverse
Measurement Parking Assist
System (TPMS) System (RPAS)
TED 28 (15237  Advanced Radio 17270
Driver Assist Frequency
System (/_\DAS) Identification
and Drlve.r System (RFID)
Status Monitor

(DSM) IS 16722
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(IS 16490): LED DESTINATION BOARD SYSTEM FOR BUSES — SPECIFICATION innovation « Service « Excellence
Highlights of R
's 1“” First Standard on BaSiC SVStem

LED Destinati 5
estination Architecture Example

Boards formulated
by India Under BIS
in 2016

Bt B B mgesy vt

Accepted in
Covers all ISO Standard Test standrad IS

i Boaras & Ful oy Ll g Performance Related Test
PIS Boards & Full committee okl Performance Related Test

Source: Internet

ITS Compliant

Controller as a(;’:":f:k'“g = S Environmental Test

= EMC/EMI Test
=l Endurance Durability Test
Amendment 2 for:
additional =1 [\lechanical Test

functional

requirements of PIS e
Boards & controller s Durabil ity Test
is under final stage

of Publication == Electrical Test
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TED 28/P7 - PANEL ON VTS % @
(IS 16833): AUTOMOTIVE TRACKING DEVICE & INTEGARTED SYSTEMS e A

innovation « Service « Excelience

Major High]ights of IS 16833 Maior Stakeholders Involved
ATD with an integrated
A""Z"”re emergency system

Annexure ATD with an integrated
emergency system and
fare meter

National
Database

Backend
Server
Provider

CCTYV system with an
integrated emergency
system

OEM’s

\YARS)
manufacturer

Annexure CCTV system with in-

D

built tracking system and
integrated emergency
system
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P7 (IS 16833): ANNEXURE A: AUTOMOTIVE TRACKING DEVICE WITH AN INTEGRATED '
EMERGENCY SYSTEM :l)cm‘—‘—m%

—— Source: Internet

Major Highlights Basic Svstem Architecture

Under Nirbhaya Scheme of MORTH
o e —
Inline with AIS 140 (Latest amendments) with all - el —
requirements of VTS with Emergency button & Backend * §/ ]
server/Application for data storage and further processing A rspction &,’/ <
—_

3 <h,>’ ~’ Tep/w
]

p server/

" l rc"/lp \\ Location DB

;.: ‘f é;\a’ VLT D-boud/ -~

Government = e s ""§/ el

Authorised Servers N s S—

in each city GPRs

e el

NAVIC/IRNSS  GspiGPRS € > P e
GPS 9 (( )) 6‘ SMS Fallback in C Emergency Response mobies 4 e e
_> \ \ \ A case of no GPRS Indicative Architecture

Connectivity A At Ko %

Emergency Q Vehicle Location A
‘ I l Responsive Server > Tracking v \Igl
L ' 2 : us with and
Vehivle Location Emergency Q ) 2 : DFIV?I' Behawour :merg:nc‘c_;utton
tracking with o &> ‘ &' Monitoring (Harsh Bsc i
Embedded SIM ' o Bracking, Acceleration E
N Cloud Based i S Rash Turning) ?:;::;mmﬂ
a Q Data Storage B A Device Tampering
Alerts
: : : Government's/Solution-provider < : _
Any public service vehicle Vehicle Tracking Server Backend Backend
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P7 (IS 16833): ANNEXURE B: ATD WITH AN INTEGRATED EMERGENCY SYSTEM AND % %
FARE METER TAnOvanon & Borvics & BrcoNence

Major Highlights Basic System Architecture

Example

* Test standard covers the test requirements
DIGITAL FARE METER with Emergency button
except IS 2467

Major Features

L Trg Wart Trg Tt

*Provision of real time tracking of TSR location. Ao
*Complete history tracking, using GPS location

updates from the devices. =
*Trip based tracking/trip replay for any vehicle.
*Facilitation for panic alert handling in case of ‘Panic’
alert raised by the vehicle.

*Facilitation for handling/redress of public
complaints like fare overcharging, non-stopping of

PEFE

vee (g
1

TSR by driver etc. Paratransit System
*User level/Role based access to information. e

few (oo tion Yyntem -

*Automated event logging with time stamps (Like
trips, GPS logs, panic alerts)

*Various reports for relevant authorities — like over-
speeding, panic alerts log etc. Source: Internet

International Centre for Automolive Technology All Copy right reserved ﬁ



@
P7 (IS 16833): ANNEXURE C: CCTV SYSTEM WITH AN INTEGRATED EMERGENCY SYSTEM “]-’cé‘ y &

ANNEXURE D: CCTV SYSTEM WITH IN-BUILT TRACKING SYSTEM AND INTEGRATED EMERGENCY SYSTEM Innovation = Service « Excelience

Major Highlight

* Test standard covers the test requirements of both IP & Analog type

CCTV System with Emergency button & VTS Features

Racire SQuctarm

Avchitactiirea Evamnlae

IP Camera/Analog

Camera mMDVR/mNVR/ Display Unit/

Hybrid mNVR Monitor
Upto 8 nos.

Major Test Details

l_ Performance Related Test

Vehicle Tracking ,
Emergency Button
Features
(GPS/IRNSS/Others)

l_ Environmental Test

I_ EMC/EMI Test

I_ Endurance Durability Test

I_ Mechanical Test

I_ Durability Test

l_ Electrical Test

o Live streaming
Video input Monitor

Backend server /
Communication

Protocol
GSM/GPRS

DVR ' Server
—_—
| L(;H =
4G/GPS/WIFI SD Video playback

Source: Internet

International Centre for Automolive Technology
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TED 28/P8 - PANEL ON AUTOMATIC VEHICLE IDENTIFICATION AND FARE COLLECTION/ -
ASSOCIATED FASTAG ISSUES #&ﬁ?}%

t.‘ Mc

reader { monitoring camera

W22 ., Basic System
" Architecture Example

Major Hi
ISH!

3

(o7
o
6

Test standard IS 16722
published and in use.
Amendme.nt.ls under iy

publlshlng Source: Internet

== Performance Related Test

MajorTest Details

= Environmental Test

md EMC/EMI Test

= Endurance Durability Test

Covers all requirements of
Fastags and RFID tags with
their transceivers and
readers

Inline with MoRTH
specification and NHAI == Mechanical Test
guidelines

maad Durability Test

e Clectrical Test
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TED 28/P12 - PANEL ON TPMS (TYRE PRESSURE MONITORING SYSTEM)
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Innovation « Service » Excelience

Indirect TPMS

Alert lamp

Basic System Architecture Example

Source: Internet

Test standard is in
final stages of

stancard

el
requirements of.

publications.

Inline with AIS 154
for vehicle level
tests.

Sub-system level
tests in addition.

Major Test Details

Performance Related Test

Direct TPMS

Alert lamp

\\\\“\\‘

Tire

Transmitter

1y

mm &

Source: Internet

Environmental Test

mm EMC/EMI Test

Endurance Durability Test

Mechanical Test

Durability Test

International Centre for Automolive Technology

Electrical Test
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TED 28/P3 - PANEL ON RPAS (REVERSE PARKING ALERT SYSTEM)

E e
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VajorHighlightiof;
IS al7/227/0)

Basic System Architecture Example

Inline with AlS 145 for vehicle
level tests and covers sub-
system level tests in addition

VIajoralesSHbELails

Performance Related Test

Environmental Test

EMC/EMI Test

Endurance Durability Test

Mechanical Test

Durability Test

Electrical Test

International Centre for Automolive Technology
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TED 28/P10- PANEL ON ELECTRONIC TICKETING MACHINE (IN PROCESS)

Standard formulation

Deadline

DEC’ 2021

é.)CA y
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Basic System Architecture Example

|

( . | | Bank Switch /
‘ Transit operators ‘ ‘ Payment Gateway
Implemented at
IS0 8583 Cloud Level
AFCS
{Automatic Fare Bank transaction
Collection Middleware
System)
=1
: :
|
3G/ 4G|‘ ILTE 3G/ 4G|5 ILTE Implemented at
| | . Bus Level
/ T ] I
{ | \
[ UsB/ I UsB Driver '
ITSSCU
- R5232/ ' Display Unit

AFCS unit +
power supply +
communication

}7

In Bus AFCS unit —

Ethemet

Ethemet Ethemet

NFC Reader+ QR NFCReader+ QR
Code Scanner + Code Scanner+
display + display +
| processar . processor |
Validators @ IN Validators @ - Ji
Gate 0OUT Gate /.'"

Note: Payment/transaction related specifications will not
be under scope of this standard

International Centre for Automolive Technology

Acquirer Host Issuer Host Transit oprs

*Request for:
+ Service Creation on
card

Payment Gateway —— * Top Up NCMC card
* Map NCMC card fo
S 508583, Web mobile wallet
Management Services / APls L3
r b
Operator Website Middleware System Mobile App
T . AFCS + Bank
K/’ N Transactions
\ 1508583/ Web |
| Services/APls
NFC Terminals
JSON on 3G/4G/LTE JSON on 3G/4G/LTE
Vending / /
recharge
machines AFCS Unit AFCS Unit AFCS Unit
S -.'\.
SemceCreatmn )
+Add Value fo
Global ! local Bus 1 Bus 2 Busn
. wallets
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Standard formulation
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Deadline (I' EA >

TED 28/P11-PANEL ON FUNCTIONAL SAFETY & CYBER SECURITY (IN PROCESS) DEC’ 2021 Innovation - Service - Excellence

ImplementationtapproachifonSatetVi&

Functional safety |
SO 26262

L f~
v
o
=
o
Ty
:
P
D
©
H

J Cybersecurity |
J SAE J3061
Threat Analysis and

_Hazard Analysis and Risk Assessment (TARA
Risk Assessment (HARA

* Overall scope definition

Security goals
Safety goals "9

Safety requirements Security requirements

[

>

Jn

Z o &

L m _—

0 < s

1= >0

— < = |

g4 3

T 0 00

n < 0
Defence against random and Defence against negligent and willful
systematic failure to protect from harm actions to protect devices and facilities
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Standard formulation

Deadline .%_A T

TED 28/P6 - PAN EL ON ADAS (IN PROCESS) JUL’ 2022 Innovation « Service » Excelience

Blind Spot Monitoring System

Crosswinds Stabilization

Automotive navigation system with up-to-date traffic information
 Reverse Parking Assist System (RPAS) IS 17270
_ Driver drowsiness detection

 Tyre Pressure Measurement System (TPMS)
 Automotive Night Vision

_ Traffic Signal Recognition

_ Electric vehicle warning sounds

Rain Sensing System

 Omniview Technology

Adaptive cruise control

. Wrong way Driving Warning

' Automatic Parking

_ Collision Avoidance System

_ Emergency Driver Assistant

~Autonomous Emergency Braking

am Driver Monitoring System

_Intersection Assistant

Lane Centering

Lane departure system with auto steering
Lane Departure Warning

Turning Assistant

Vehicular Communications System
Glare-free high beam and pixel light
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Standard formulation .
Deadline %

TED 28/P6 - PANEL ON ADAS (IN PROCESS) JUL’ 2022 iAnovation « Service » Excellence

Levels of automated driving (SAE J3016)

Driver Driver Driver must Driver does not Driver is not System performs
continuously continuously monitor the need to monitor the required during the lateral and
performs the performs the dynamic driving dynamic driving defined use case longitudinal
longitudinal and longitudinal or task and the task nor the driving dynamic driving
lateral dynamic lateral dynamic driving environmentatall | task in all
driving task driving task environment at all times; must always situations
times be in a position to System performs encountered during In first phase we
resume control the lateral and the entire journey. !

longitudinal - No driver required. believe, India will
System performs | dynamic driving
longitudinal and task in all
System performs lateral driving task in = Situationsin a
longitudinal and a defined use case. defined use case.
lateral driving task Recognizes its
The other driving in a defined use performance limits
task is performed case and requests driver
by the system to resume the
dynamic driving task
with sufficient time
margin.

be able to reach up
to Level 3 of
automation.

Alielnazile s €==» Driver

No intervening
vehicle system
active

Level O Level 1 Level 2 Level 3 Level 4 Level 5
Driver Only Assisted Partial Conditional High Full
Automation Automation Automation Automation
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Standard formulation
Deadline

TED 28/P4 - PANEL ON TRAVELER INFORMATION SYSTEM (IN PROCESS DEC’ 2021

y &

Innovation = Service « Excellence

Basic System

\ 4
-
&
°
=
[}
-
"

Arc h iteCtu re Exa m p I e Transit Service Provider Transit Data/

I .= Information
g Website

]

L& NUTH

Traffic Control Centre

—_—

Email Alerts
—> —
Other Service Provider
Specific System
* Parking Operational Data Radio
* Toll ST \é
* Weather &...ll'
Isp
_—
In vehicle
> Devices

Suggested Architecture for NUTH
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TED 28/P2 - PANEL ON TRAFFIC MANAGEMENT (IN PROCESS)

J

()
Deadline Q.' EA >

Innovation = Service « Excellence

Standard formulation}

DEC’ 2021

Red Light

Violation

Detection
(RLVD)

Various
Traffic
Enforcement
Systems

Triple
Ride
Detection

No
Helmet
Detection

Speed
Violation
Detection

To Remote
Computerfor
Processing

I

Basic System
Architecture for RLVD

Video detection ANPR Video Evidence
Camera Camera Camera

RLVD
Controller

—
- —
-~
- —
——
- —
~—
——
——
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-
CONCLUSION ‘.7

ITS Standardization work is going efficiently under TED 28

Published Standards:

Hwn e

IS 16490: Led Destination Board System For Buses — Specification

IS 16833: Automotive Tracking Device & Integrated Systems

IS 16722: Radio Frequency Identification (RFID) System for Automotive Applications — Specification
IS 17270: Reverse Parking Assist System (RPAS)

Standards in Process:

©ONOOAWNE

TPMS (Tyre Pressure Monitoring System)

ADAS (Advance Drive Assistant System)

Traveler Information Systems

Traffic management

Electronic Ticketing Machine

Cyber Security and Functional safety of Road Vehicles
Bus ITS

RFID Application for School Buses

« Any New Topic under ITS can be Proposed for standardization
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Thank You
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