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We are IBl Group

We are a globally integrated
design and technology
firm. We plan, design, build,
and sustain the cities of
tomorrow alongside local
communities across six
continents.




We design every aspect of a truly

iIntegrated city for people to live, work, A0
and play with expertise organized '@lil
Into three sectors. Buildings
Architecture
I I Interior Design
Q!0 Mechanical, Structural,
010 and Electrical
| | Engineering
Intelligence N
Software A
Systems Design
Systems Integration Infrastructure
Operations Civil Engineering
End-user Services Landscape Architecture
Planning
Transportation

Urban Design




Our Indian: Experience

* Hyderabad ITMS

* OMCITS

.- Hyderabad Signals
e Chennai ITS

* Mysore ITS

* Indore:TS

* Hubli-Dharwad:ITS
e VTMS
 Bhubaneswar Smart City
* Auric Smart City

« CTUCBMP

* Jaiput CBMP

e PCMC M&E




¢ 080000800880 -:En. A SMARTER URBAN FUTURE
IS SR T T L saaaes es.,
oot B
.... [ X N N ] [ ]
::. [ N ) [ N )

(Il I T LR e
(L1171 ] e
[ ]
.
L]
L ]
(XX ]
X XR ]
ee @ TR N .o
L] ssee o X ]
(X ee ee




What is a Smart City?

A smart city is characterized by the integration of

technology into a strategic approach.to.sustainability;
citizen:well-being;: and ‘economic development

— Navigant Research



What is ITS?

Application of sensing, analysis, control and
communications:technologies to: improve the safety,
efficiency,-and sustainability: of transportation:networks,

to reduce traffic congestion and to . enhance drivers’
experiences



Smart Cities in India - Projects

=l Agartala
Junction lmprovernent
hobility
Srnart Bus Operations

=l Agra
Intelligent Traffic hManagernent Sustern
Pelobility
Parking MManagement Sustem
Srnart Public Transportation

- Ahmedabad
Command and Control Centre
Integrated Tranzit Managernent Platform
obility

=l Aizwal
Command and Control Centre
bAobility

=l Ajmer
Integrated Traffic FManagerment Systern
hability

= Aligarh
Command and Control Centre
Intelligent Traffic Fanagernent Systern
hability

bAlti-level parking
= Allahabad

Cornrnand and Control Centre
Fare Collection Systern
Junction Improvernent
hability
Srnart Bus Operations
Traffic
Vehicle Tracking and Monitaring Systern
=l Amaravati
hobility
Srnart Bus Operations
= Amritsar
hability
Traffic
-l Aurangabad
Cornmand and Control Centre
bAability
=IBareilly
Intelligent Traffic hManagernent Sustern
Pelobility

-IBelagavi
Cornmand and Control Centre
bl
= Bengaluru
B-TRIPS
Cornmnand and Control Centre
Mobility
= Bhagalpur
Cornmand and Cortrol Centre
Intelligent Traffic Managerment Sustern
Mobility
Srnart Bus Operations
=IBhopal
Pability
=IBhubaneshwar
Cornmand and Control Centre
Cornmon Mahility Card
ability
Parking tanagement Systern
Srnart Bus Operations
Traffic Management
=/Bihar Sharif
Mon-kotorized Transport
Searnless Public Transport
Smart Public Transportation
Tranzport Metwork Irmprovernent
= Bilaspur
Intelligent Traffic Managerent Systern
ability
=IChandigarh
Citw Managernent Centre
City Metwork
Data Centre
Intelligent Transport
Pability
=IChennai
ICT for Man Matarized Transport
Mobility
= Coimbatore
Cornmand and Control Centre
Junction Impravernent
Mobility
= Dahod
Cornmand and Control Centre
Digital Transit Facilities
hobility
-IDavangere
Irtelligent Urban Mobility Systern
hability
= Dehradun
City Mervous Sustern
Mobility

='Dharamshala
Intelligent Traffic Managerment Systermn
Mability
Srnart Public Transportation
=IDiu
Cornrnand and Control Centre
bability
Traffic Management
‘“ariable meszaging systern
=/Erode
Cornrmand and Control Centre
Mability
=/Faridabad
ATCS
Cornrnand and Control Centre
E-Vehicle madule
Fleet managernent Sustern
bability
Parking tanagernent System
Paszenger Infarrnation Sustern
Passive Infrastructure
Wehicular Monitoring Swstem
=Gandhinagar
bability
=IGangtok
City hanagernent Centre
bobility
Srnart City Platform
= Guwahati
ICT Praject on Public Transport Systern
Junction Improvernent
heability
Srnart Bus Dperations
=IGwalior
Comnrmand and Contral Centre
Waility
Urban Trarmsit
='Hubli Dharwad
Waility
= Imphal
heability
Pedestrian Pavernents
Srnart Maobility
Cucle Tracks
=lIndore
Cornrnand and Control Centre
bability
Siltanagar
Intelligent Traffic Managernent Spstem
bability
=l Jabalpur
Mability
Wehicle Tracking and Manitoring Svstern

=l Jaipur
Mobility
Srnart kobility
=lJammu
Carnrmon hability Card
Electric Buses
EV Charging
Irtelligent Traffic Management Systern
Mobility
Srnart Bus Operations
Smart Data centre
Cycle Tracks
=lJhansi
Comrnand and Control Centre
Irtelligent Transportation Sustern
Pability
OFff-street Autornated bultilevel car
Parking Managernent Sustern
Smart Buzs Operations
=IKakinada
ICT Bazed Urban Service
Mobility
~IKalyan-Dombivali
Intelligent Traffic Management Systern
ability
Parking Managernent Sustern
Tranzit Mangement Sustern
= Kanpur
Common Mobility Card
ICT for City Bus
Integrated Traffic Managerment Systern
Mobility
Srnart Travel Stations
= Karimnagar
Citw Bus Systern
Pability
Foad Signages
Signalling
Salar roof tops
Zebra crossings and ramps
=IKarnal
Wobility
Farking Management Spstem
Srnart Bus Operations
Traffic Vialation Detection Sustern
=/Kavaratti
Mability
= Kochi
Mability
=IKohima
Cornrnand and Control Centre
Cornrman Mability Card
Mobility

= Kota
Intelligent Traffic Management Systern
helobility
= Lucknow
Finhility
Smart City Platform
= Ludhiana
Comnrmiand and Contral Certre
E Rickshaw
helobility
= Madurai
Comnrmiand and Contral Certre
eobility
= Mangaluru
Comnrmiand and Contral Certre
Finhility
= Moradabad
Cornrmand and Contral Centre
Intelligent Traffic Managernent Swstern
Finhility
= Muzaffarpur
Irntelligent Street Lighting
Intelligent Transportation Systern
eobility
= Nagpur
Comnrmiand and Contral Certre
Finhility
= Namchi
Pability
= Nashik
Intelligent Traffic Management Systern
Pability
Parking Management Systern
=/Maya Raipur
GreerSustainable Transportation
Last iile Connectivitu
Mability
Smart City Identity
=/ NDMC
Comnrmiand and Contral Certre
Finhility
= Newtown Kolkata
Pability
= Panaji
Srmart Transportation
=/ Pasighat
Intelligent Traffic Managernent Sustern
Finhility
Smart Data centre:
Srart Public Transportation

= Patna

Integrated Control and Command Centre

helobility

= Pimpri-Chinchwad

Bicycle Sharing

Comnrmand and Control Centre
Waility

Orne Transit App

Parking Management Svstern

Smart Traffic management

= Port Blair

Mability

= Puducherry

Command and Control Centre

Cycle Sharing

Irtelligent Traffic Managernent Sustern
Waility

Farking tanagernent Spstern

Srnart Citw Platfarmm

= Pune

heability

Transpart

= Raipur

Intelligent Traffic Managernent Swstem
Mobility

=/Rajkot

Electric Buses

Roads

Cucle parking & charging station
Cycle Tracks

= Ranchi

Cornrnand and Control Centre
Corridar Managerment Systern [ Traffic)
Fare mangement sustern

Intelligent Public Transport Systerm
IPT Integration

Waility

Farking tanagernent Spstern

= Rourkela

Cornrnand and Control Centre
heability
Traffic and Surveillience camera

Tranzport

=ISagar

obility

Transit and Traffic Infrastructure Managernent

= Gaharanpur

Autornatic Traffic Yiolation Deduction Carmera
Developrnent of Corridors and Routers

IPT Systerns

heability

Srnart Traffic Management Systerns

“ariable Meszage Sign Boards

= Salem

Integrated Traffic Managernent Systern
heability

=ISatna
Cornmand and Control Centre
Peability
Traffic Managernent

= Shillong
Cornmand and Control Centre
Intelligent Traffic Managernent Systern
Pability
Parking Management Systern
Traffic Managernent

= Shimla
Cornrnand and Control Centre
Intelligent Traffic Management Systerm
ability

=IShivamogga
Cornrnand and Control Centre
Mobility

-ISilvassa
Autornatic Murnber Plate Recognition
Cornrnand and Control Centre
E-Challan
Intelligent Traffic Managernent Systern
Peability
Pelican signals
Srmart Parking
Srnart signals

= Solapur
Pability

Wehicle Tracking and Monitaring System

= Srinagar
Cormman hMobility Card
Electric Buses
EV Charging
Intelligent Traffic Managernent Systern
Peability
Srnart Bus Operations
= Surat
Autornatic Fare Collection
Intelligent Traffic Managernent Systern
Pability
= Thane
Cornrnon kobility Card
Intelligent Traffic Managernent Systern
Pability
= Thanjavur
Cornmand and Control Centre
Peability
Srnart bourism app
= Thoothukudi
Area Traffic Control Systern
Cornrnand and Control Centre
Cornman Mobility Card

Intelligent Transit System

= Tiruchirapalli
Cornmand and Control Centre
Pability
Transportation

= Tirunelvali
Intelligent Traffic Management Systern
Mobility

= Tirupati
Citu Operations Centre
EY Charging
Intelligent Traffic hManagerment Systern
Pelobility

= Tiruppur
Area Traffic Control Svstemn
Irtelligent Traffic Management Systern
Mability
Parking Managerment Systern

= Tiruvanantapuram
Cornmand and Control Centre
Wobility
Traffic & transportation

= Tumakuru
Cornmand and Control Centre
ability

= Udaipur
Intelligent Transport Management Systems
Wobility

= Ujjain
Mability
Traffic Managernent

= Vadodara
Command and Control Centre:
Wobility
Urban Mahility

= Varanasi
Cornmand and Control Centre
Irtelligent Traffic hManagerment Systern
ability
Srart Parking

=Vellore
Cornmand and Control Centre
Integrated Public Transport Swstern
Last Mile Connectivity
Pability
Public Information Systern
Real-time traffic modalling

= Visakhapatnam
Mobility

= 'Warangal
Area Traffic Contral Sustern
Cornrman kobility Card
Integrated City Operations Centre




* Achieve Efficiency Through
Application of Technology:
* Livability
e Safety
* Governance
* Capacity
* Cost
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SMART TRANSPORTATION

in:indian Context



Celebration???

COUNTRY CONGESTION LEVEL

Bengaluru == India Q
.0

Manila A Pphilippines
Bogota mm Colombia
Mumbai == |ndia

Indian city of Bengaluru crowned

Pune == [ndia

‘World's Most Traffic Congested City’

3 Indian cities among top 5 with worst
traffic in the world in 2019: Report

According to the Traffic Index 2019 by TomTom,
Netherlands-based global provider of navigation
products, Bengaluru was the world's most
traffic-congested city in 2019.In 2019, a
commuter in Bengaluru spent an additional 243
hours in traffic while driving during peak hours,
the reports said. Mumbai and Pune also featured
in top five, taking fourth and fifth positions,
respectively.

P> GooglePlay J| @ App Store & inshorts




Most Quoted Reason...

Bengaluru has worst infra among Indian cities

BENGALURU, March 15, 2017, DHNS/PTI:, MAR 152017, 01:31AM IST | UPDATED: MAR 15 2017, 01:31AM IST




Transport Infra Expectation...




The Mobility Conundrum

https://www.quora.com/Why-does-Bengalut@-havé-thié-worst-infrastructure-among-Indian-citie$§

“If you
build it
they will

come.”

-'Field of
Dreams


https://www.quora.com/Why-does-Bengaluru-have-the-worst-infrastructure-among-Indian-cities

Smart solution for...

| — |

| Bburce: http://bengaluru.citizenmatters.ir/
| I—



http://bengaluru.citizenmatters.in/

IS not ...
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What we need..

Human
Sized, Living,

Breathing
Cities

BIBLIOTE CA

PRAGA

ESCoLA

VIVER.,
TRABALHAR, |eZ
MORAR,

DWERTIRYZ




ighborhood

Ward/Ne

Community

pd
~

...............

Solution
Thinking
Working at Scale



Highway

Major Arterial

T

Solution Mobility
Thinking

Minor Arterial

Collector
Mobility vs. Access

Property Access ——>




Engineering

Education |
Land use Planning
Driver Education Network Planning
Driving Discipline Roadway Design
Righlé-lfl)ef-sway Intersection Design
: Signal Operations

Cooperative :

Driving Signal Technology

Solution
Thinking

3Es Enforcement
Active Enforcement
Ethics
— 000
;0 Major Road
—

o 7r° =

Minor Road




’ Scenario A

Vehicle prepositioned to
turning right at intersection

Y

Solution ‘
Thinking

ScenarioB

Role of Education '

Vehicle not-prepositioned is blocking
both lanes for a few seconds

0




Solution
Thinking

Role of Enforcement
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Solution eSS &
Thinking g e 2

Role of Engineering _ =" | ‘
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Solution
Thinking

Signals & Metering

Progression Bandwidth Optimization Or Signal Synchronization

T

I | | o




Solution Thinking — Beyond Vehicles

speed Detection Cameras RED LIGHT VIOLATION DETECTION

RED LIGHT VIOLATION DETECTION




Solution Thinking — All Road Users

-
12 QR
» . 5? 5%7:
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Winner of “Justicia Urbana”
http://unhabitat.org/the-2015-urban=actober=design:competi.../



http://unhabitat.org/the-2015-urban-october-design-competition-winners-announced/

Solution
Thinking

Modeling




Solution Thinking - Systems & KPIs

f;;; HYDERABAD
" Traffic Management System

Sovan
L'

<

‘ Commissioner
Manager
Operator

Scorecards v

h Violation v
" Traffic Routing v
o8l Traffic Intelligence v
m Special Events v
@ Group Publishing w

I ! Defining the cities of

IBI
tomorrow

Precipitati..

% 3Qec  Humidity
Wind
(km/hr)

Reliable & Best Travel Time

CONGESTION INDEX

VEHICLES & LICEMCES (As on 2017

5%
we @ 51 6 v 14
° Active Bvents Active Spl. BEvents VIP Movements
gKm/hr
Safer Roads _ Cop-less Junctions _ Road User Engagement
Db c TOTAL VIOLATIONS ROAD USER SATISFACTION LEVEL

28.74 L 2323,

Vehidle
Population

57 Active Traffic Signals g

b 19
Fixed Manual

Driving Licences

5
VAC

Fatalities per Accident

ACCIDENTS &: FATALITIES

1,530 411

Accidents Fatalities

0.24 . 3.487

Violations Collected

L

ACCIDENTS PER 11 POPULATION VIOLATIONS PER 1L POPULATION

51

106 Active Violation
Detection Q
Devices

28

5,498

YTD

Active VME
Devices

&

LA i i i A S A

6/10

Active ATCC
Devices

2

Active Cases

Environment Sustainability

AIR POLLUTION

pg/m3

AIR QUALITY INDEX

10

Unhealthy

Active Flood
Devices



Solution Thinking — Data & Analytics

HYDERABAD Junction 10/01/ 2015
Traffic Management System i O NTR BHAVAN JUNCTION

SAGAR SOCIETY JUNCTION
® 02/03/2018
i SNT JUNCTION

Sovan
Supervisor
gl Traffic Intelligence

(13/03/2018)

i) Analytics Hour < 23 ~ O ShowHist. pAyg, by Vehicle Class ARM wise Daily Avg. Passed

OTH
Traffic Junctions / Arms Map {Occupancy) S 2WH Sagar = 3
21,358 society = ot
47,385

Violation 123,419 Jubliee - =

check = M

o0

post = <
Accident

Cancer 5 o

hospital £F =

Sentimental Analysis

&8 Reports Intersection Critical v/c
Threshold : 0.8000

@ Special Events

B8 Group Publishing

Critical wic

1,* Configuration

Administration

Defining the cities of Green Evening Peak 2 PM . — - < = < = < < & oo ha b



Solution Thinking - Sentiment Analytics

To Sen

E HYDERABAD — . . .
Teaffic b ] Traffic Police Facebook Sentimental Analysis From_Sen
n Sentiment Score: -0.09
Soval v r - K Total Posts Daily Posts Total Reactions
Supervisor Excedlent
- 12 1 181
¢l Traffic Intelligence  ~ I LKE | LOVE | HAHA | WOW | SAD | ANGRY
&5 Analytics Total Comments Total Comments and Posts Total Reactions Split
21
Traffic
5
Violation s 104
Accident 5 |
176
Sentimental Analysis 0 _j_L j_L
M positive [ Neutral [l Negative M Total Comments [l Total Posts W ancry Muaa Mo Mo WMo B wow
i) Reports v
Sentiment Score . Polarities Top Posts
p
E S B o Post Date Paost Data AN.| HA.| LE LO.| Ne.| SAD| WO.
Ll . Rainbow BRT.. o| ol s6| 1| 7| o] o
$ Group Publishing o Cross safely .. 0 0 25 0 4 0 0
- 4
-0.05 [GUEIC S 0 o| 22 0 8 0 0
& Configuration W 3 Underpass o.. 0 0| 22 0 8 0 2
0104 08 e 009 009 op ) B 1 = Welcome ta .. of of 19| of 14 o o0
B Administration v - S - — = = . —
5 85 25 0§ 3 i z £ g & £ £ 28 PublicBicyc. | 0| o] ™ 9] 2| 9 ©
g Defning the cities of < 3 = FE 0z < g &= &F &2 & &% &g Ride Rainbo.. of of 1w of 2 o o
. . tomorrow




Solution Thinking - Strategic Decisions

i SCP Waterloo
]
683%
CITY SCORE
@ Healthi T1%
LineabiMty: T1%
GOAL e
Infrasfructuns: SN
Mskilizy: 655,
md! Salely G5
MIDIDULE
MAF
<55% T0-55% =T0%
EFi m n [ |

GNP INSIGHTS
Top 3 Wards

Top 3 Indices for AF-Ward

H Ir I 1
Livaal Y il el L

7 1% F1%% 6%

LIVEARILITY

SAFETY INFRASTRUCTURE HEALTH



Solution Thinking - Integrated Decisions

i

il Li) T
1BI SCP | Waterloo
Transit Active Transportation Energy Street Surveillance arking

o ‘aﬁ; ‘5?’ ‘az; ‘rs' ‘51' ‘H’
e

- = &= 8% % 8 B8 =
" Water Salid Waste Urban Farm omart Trees

ADMIN



Solution Thinking - Priorities
;e -




Solution Thinking — Need Analysis

Advanced Traffic Management Design Interventions
Integrated Traffic Management System (ITMS) Equitable intersection designs
Platform & Advanced Traveler Information System Markings
(ATIS) Platform Traffic calming where required
Sensors (camera, ATCC, flood, environment, etc.) User-expectancy based planning & design

Service delivery (VMS, Apps, etc.) Last mile connectivity
Future —v2i, v2v and other state-of-art technologies

Intelligent Signaling
Actuated + Adaptive signaling
Central control
Signal maintenance management
Transit signal priority (TSP) capability
Integration protocols with decision support
systems

Incident Management
Surveillance (CCTV, etc.)
Incident response
Work zone management
Integration with ATMS
Integration with ATIS
Integration with 112 & 108 systems

Education & Enforcement Data Repository
Consistent enforcement * Formats & standards
Automated enforcement (RLVD, ANPR, e-challan, * Protocols
etc.) * Central repository with connected
Relevant and comprehensive education programs databases

Higher standards for abtaining driving license Open data portal with public access
Point system for driving license vis-a-vis driver




A SMARTER URBAN FUTURE

Way Forward

Souree#http://www.jantoo.com/cartoons/keywords/speed=af:light



We know the Challenges

TECHNICAL
*:Understanding Needs

ADMINISTRATIVE

* Impossible.Deadlines

*:Scope:Creep - Setting of:Scope

»-Conflicting & Unrealijstic - Quality of Work

Expectations :
*.|ntegrations

HUMAN

- Capacity

| — |
36



Technology Selection Understanding i
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Business Process Re-engineering (BPR) Understanding

1. . Organization Structure & Roles
2.. Culture

3. Regulation &Incentive

4

Education & Training

1.- - Information Technolo
2. - Business Technology
3. . Project Mngt. Technology

1. Simplification
2. . Standardization
3. ‘Workflow



Architecture Understanding

Travelers Centars

lraffic Emergency Paymicnt ommercia II.HI::JI.1“_%L.rILI.1LLu .

- [; e b L] .| i

Management Management Sdministration Viehicle "-1{'"15 ucn ?I-

Remiobte - Adrrnistratson dnagemeant

Traveler

Support [nformation Emissions Trarsit Flest and Archived Data
Servioe Manac ! .4 b Freight =

, gement anagement " Management

[ 8 Uy anagement 4

Persona Frovade =

[nfarmation

Broges

Wide Area Wireless (Mobidle) Communications Fixed Point = Fixed Point Commamications

Wiehicle Ao ey

Security

Erfsrgendy
’ Il I,|_‘:-'|r'||;|

Wedicle

-

-

TRAMSPORTATION

Ruoasdwany
Paryment

COMmimencla
el e

Parking
Managemenk

Trarsit
Vedhicle

Wehicle — Vehicle Communications
Field — Vehicle Communications

T \ Maintenanoe & Lommencia
- Construchon Yenicle

>\ Vehicle | Vehicles Check
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Standards & Protocols Understanding

Standards

Prescribed set of rules,
conditions or:requirements

Protocols

Set of rules or conventions
formulated to control the
exchange of data between two
entities desiring a connection

e Benefits

Supports interoperability
Minimizes future integration costs
Facilitates regional integration

Supports incremental measurable
development

Prevents technological obstacles

Minimizes operations and
maintenance costs

Prepares for emerging technologies
Makes procurements easier
Makes testing easier



Protocol Understanding

* NTCIP Protocol for Traffic Signals?

e NMEA:Protocol for AVL Data? | We/l |m net
g FE B " fafa'(f}rj to Yo

""" Data Center

e i .

Single
Application

Source: DRCOG, 2006




Scope Questions Understanding

e Silos:or Integrated.System?
e SaaS or:On-Prem:Application?

«::State Data:Centre or:Project:Data
Centre?

* Power Backup Hours?

e Communication:Network:—
Leased:or:Owned?

* Technology: Quality?
e PTZ Cameras or Fixed Cameras?

* Closed Loop Card or Open Loop
Card?

* How many Control:Rooms?

e Timelines?



Bid Process Challenges Understanding

Market Scan &
Understanding

Solution: Provider. or
System Integrator or
Vendor?

Balanced Contract

Public Private
Partnership? Years?

Payment Terms?

Least Cost or Quality-
Cost-Based: Selection
(QCBS)?




Capacity. Limitations Understanding

de2p AL




WHAT'S UP WITH THAT:
BUILDING BIGGER ROADS How Road Capacity Expansion Generates Traffic
{ﬁ{ Ilf‘:lli’ LY MARES TRAFFIC

Traffic Volume With Added Capacity
== Traffic Volume Without Added Capacity

M
I

Projected 4
Traffic 4

Generated
Grow th /
V4

Traffic
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1

4
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Traffic Lanes and Volume
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Signalling & Infrastructure Development

DeleZnﬂn DebJJSnﬂn Debjjlnﬂn DebJJZnﬂn DebJJSnﬂn

1
H

Flyover

46



Signalling & Operations Management

o

g e, 4
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" SREINagar Junction — cfyrrent ﬂeratlon
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U-turn eases traffic congest

on

After closure of Mettuguda intersection, traffic flow is stopped for 30 seconds to help pedestrians

Marrr Ramu

ntroduction of U-turns away from
junctions is easing traffic congestion.
There are many examples in Hydera-
bad and Cyberabad Commissioner-
ates, but the latest is Mettuguda junc-
tion in Secunderabad, earlier known

for traffic mess through the day,
Recently, the Hyderabad Traffic Po-
lice closed the median at the bustling
Mettuguda junction, stopping the
traffic flow coming from
= Malkajgiri from taking
| right !umdtowards g;—
| cunderabad or straight
| WISE into the lane leading to
MOVE the local residential

colony.

| At Mettuguda | “Giogure of the divider
| also means no right turn
for vehicles coming from
and moving to-
wards Malkajgiri. Since majority of
the traffic volume constitutes people
moving in these two directions, the
junction was blocked most of the time.
With people crossing the road from
different directions and residents of
adjacent localities trying to reach the
junction from different lanes, it often
used to be chaotic. After closing the
median, two U turns were introduced
on either side of this intersection one
of which is near the church. Now, ve-

Traffic now flows freely at Mettuguda junction in Secunderabad. - PHOTO MARR RAMU

hicles coming from Malkajgiri side
have to turn left and proceed towards
Tarnaka side. Those heading towards
Tarnaka and beyond can move with-
out any interruption. Commuters go-
ing to Secunderabad can turn right
only after taking the U-turn after the
church. “Traffic from Malkaijgiri side
can flow continuously without any
obstruction towards Tarnaka and Se-
cunderabad,” North Zone Traffic ACP

A. Muthyam Reddy says. Commuters
heading towards Malkajgiri from Tar-
naka side too cannot turn right.

They have to move straight a few
yards from the junction and turn right
at the other U turn and head for Mal-
kaigiri. Traffic in this direction is also
uninterrupted. “However, for the con-
venience of pedestrians, the traffic
flow is stopped for 30 seconds in both
the directions. People use the zebra

cross and can reach either side of the
junction,” explains North Zone DCP
LS. Chauhan.

Initially, there was resistance from
the local shop owners who contended |[F.™
that the changes would affect their |y .
business prospects as no customer |y

i

would stop due to continuous traffic Bl gl

flow. Eventually, they realised it was
inevitable and the usual traffic mess
has disappeared at the junction.

—
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Alternative Analysis

FoFl A Before and After Study of Delay at Selected Intersection..
ntl.bts gowlib/jpodocsirepts te/9243 pdf =
by WC Taylor - Related articles
total intersection delay and the percentage of vehicles required to stop at the ... This
change was composed of a decrease in delay for the major movement and ...

20 — Hermanos Aldama — 2015

Scenario | Peak Intersection EBT WEBT
AN 1.42 | 138 12 1361 F B
1 MD |1.23 935 1.15 1294, F | 059 | 111 | B
20 — Hermanos Aldama — 2015 PM |1.35 109.3 119 1391 F | 058 | 146 | B
AM [1.38 121.8 134 1943 F B
2 MD |1.23| 905 122 1385 F |059 | 39 | A
.|HTHSECEIQHGEE5[LGOSE|;33|EJUJ # Volumen de trafico mixto y BRT = FI 13311103 120 168.1 E 0.58 33 A
—*Geometria del Carril 0. 1.29 1321 117 | 116 | F F
o 1.17 [102.4 1.16 (1091, F |1.04 [707 | F
Vst 8 o ks 1271231 E| 125 1454 F | 098 | 456 F

t 189
+—1 49[}@
510D

AM Peak Volume MD Peak Volume PM Peak Volume
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Documentation

Understanding

Design:Documents

Acceptance:Testing
Documents

Training:Documents

Date
Version

Date
Version

Date
Version

Date
Version

Date
Version

Date
Version

Date
Version

Date
Version

Date
Version

Date
Version

Date
Version

Date
Version

Date
Version

Date
Version

Date
Version

Date
Version

2017-10-24
a4

2017-10-05
a4

2017-09-05
3

2017-09-09
3

2017-06-25
1

2017-10-24
3

2017-09-04
3

2017-09-07
a4

2017-07-18
1.1

2018-03-06
2.4

2017-10-05

2018-01-31

2

2018-04-30
13

2017-09-26
1

2017-09-26
1

2018-03-24
13

SDD version Control
AVL Design Document
2019-06-30 2019-07-31 2019-08-27
5
POS Design Document
2019-07-01
5
DMS Design Document
2019-06-28 2019-08-06
3.1 3.2
VPSD Design Document
2019-06-28 2019-08-06
4 5
Communication Design Document
2019-07-02 2019-07-23 2019-08-02
2 3 4
Data Center Solution Document
2019-07-03
4
IMS Solution Document
2019-07-01 2019-07-24
5 6
PIS Design Document
2019-06-30 2019-07-23
5 6
EPABX Solution Document
2019-07-02 2019-07-24
2 3
AFCS Back Office System Design Document
2018-06-30 2019-10-05
2.5 2.6
Fare Gate Design Document
2019-06-30 2019-08-03 2019-08-20
2
PA System Design Document

ETM Design Document
2019-07-16 2019-08-29 2019-10-04
1.4 1.5 1.6
Business Intelligence Reports and Dashboards
2019-08-06
2
Incident Management System — IMS-11
2019-06-21 2019-08-08
1.1 2
Web Portal & Mobile App System Design
2019-06-26 2019-07-24
1.4 1.5

2019-08-16
5




Installation Understanding




Acceptance: Tes

Installation
Testing

System
Acceptance
Testing

Burn=in:Testing

Operational
Testing

ing Understanding

Description

Sub-system

Test Precondition

Test Procedure

Expected Result

The AFCS system shall support both on-board and off-board
ticketing system.

Common

Environment: Test

Location - Test setup at Control centre

Pre-condition - On-board and off-board devices at NEC
office to do transactions

Offboard ticket will be issued through POS and ETM devices.
On-board ticketing will be issued through ETM devices.

Ticket should issued for all the rider types.

The AFCS system should allow payments via cash and smart cards.

Common

Environment: Test

Location - Test setup at Control centre
Pre-condition - Smart Cards with E-Purse amount to
allow payments via Smart Card.

ETM Scenario :

1. Issue a QR-Ticket via ETM with cash .

2. Issue a QR-Ticket via ETM with SC as payment media

POS Scenario :

1. Issue a QR-Ticket via POS/ETM with cash .

2. Issue a QR-Ticket via POS/ETM with SC as payment media

ETM Results:

1. Ticket payment via cash should be issued successfully

2. Ticket payment via Smartcard should be issued successfully
POS Results:

1. Ticket payment via cash should be issued successfully

2. Ticket payment via Smartcard should be issued successfully

The central system shall be delivered with a fully functioning
Graphical User Interface (GUI).

Common

Environment: Test

Location - Test setup at Control centre

Pre-condition - UAT environment of AFCS-BO set up at
NEC office.

1. Login to BO by using appropriate credentials

2. Click On Device Management -> Desktop POS -> Desktop POS
Inventory & Desktop POS Settings

3. Click On Device Management -> Gate -> Station Gate Inventory &
Station Gate Settings.

4. Click On Device Management -> Mobile Ticketing Machine -> MTM
Inventory & MTM Settings.

1. Login should be successful and display home page by
default

2. User should be able to access desktop POS inventory and
settings

3. User should be able to access Gate inventory and settings
4. User should be able to access ETM inventory and settings

The GUI shall be based on standard windows controls or an
equivalent operating system.

Common

Environment: Test

Location - Test setup at Control centre

Pre-condition - UAT environment of AFCS-BO set up at
NEC office.

1. Login to BO by using appropriate credentials

2. Click On Device Management -> Desktop POS -> Desktop POS
Inventory & Desktop POS Settings

3. Click On Device Management -> Gate -> Station Gate Inventory &
Station Gate Settings.

4. Click On Device Management -> Mobile Ticketing Machine -> MTM
Inventory & MTM Settings.

1. Login should be successful and display home page by
default

2. User should be able to access desktop POS inventory and
settings

3. User should be able to access Gate inventory and settings
4. User should be able to access ETM inventory and settings

All screens with non-paging data shall open and populate with
data within 3 seconds.

Common

Environment: Test

Location - Test setup at Control centre

Pre-condition - UAT environment of AFCS-BO set up at
NEC office.

1. Login to Back Office system using appropriate credentials
2. Click on any one option like device management, media
management these have non paging data.

1. Verify that Login is successful and display home page by
default

2. Observe that the user should be able to access the
populated data with in 3 seconds and should be possible to
open non paging data as well

Note:4.1. The populated data will take more time if the
internet bandwidth is not good, it may take more then 3
seconds.
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Conventional Treatments

¢ Fix Potholes?

Intersection
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Holistic Interventions sUICCess

Technology

e Reliable
e Accurate

START

Can we fix and move forward?




Get on the World Stage...

City/Community Evolution

Infrastructure

Intelligence

Users/Citizens

1970

Supply-limited = Organization-focussed = Product-centred = Reactive = Static

1990
The City of Individual
Bits and Pieces
Schools
Higher Ed
Apartments
Airports Greenfield
Energy  Parks Development
Roads
. Mass
Transit
Traffic
Signals Control
Centers

Public Meetings

Elections

Focus on specialization,
efficiency and productivity

2010

The Increasingly
Interconnected City

The Responsive and
Resilient City

Learning Healthcare
Research &
Technology
Urban

Transit-Oriented

Develop Regeneration

Focus on collaboration, user
experience and quality of life

Focus on sustainability,
integration and participation

2030

Demand-driven = User-focused = Experience-centered = Proactive = Adaptable

The City of
Tomorrow
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Get on the World Stage...

Technology Evolution

INDUSTRIAL DILGITAL _AGE

I INFORMATION AGE
AGE i

OPEN-SOURCE
MOBILE

MARKET SHIFT

ADDING MACHINE

|
-
!
| I .‘ [
| EVOLUTlONARY | ,: | REVOLUTIONARY '—D
i MARKET CHARACTERISTICS i
' [ INNOVATION
DEFINED INDUSTRIAL BOUNDARIES » PLATFORMS & BUSINESS ECOSYSTEMS
SINGLE-PURPOSE PRODUCTS » CONNEGTED MULTI-PURPOSE PRODUCTS
COMPETITION AS ZERO-SUM GAME » ‘STRATEGIC COOPERATION _ - | ARTIFICIAL INTELLIGENCE
- PRODUCER & USER ROLES » USER'AS PRODUCEER. CO-CREATION
o 1
g BUYING ECONOMY » (SHARING ECONOMY : BLOCKCHAIN
x | b
= | Ty
o 1 % 1
o3 H G 10T
w
% i EFFECTIVENESS g i
E : : AUTONOMOUS VEHICLES
L 1
1
r ! WEARABLES
| EFFICIENCY | WEARABLES |
1
CLOUD
| | cLoup |
1
[ INTERNET APPS
AUTOMATION : | INTERNET | | APPS
1
1
1
1
1
1
1
1
1
1

CALCULATORS

PUNCH CARDS

Credit*Fred Steube @steube

2005

1940, , 1945 , 1930 1933 , ,1960 1965 1970 1975 1980 , 1985 , 1990, . 1995 2000 2010 2015 2020 2025 2030



Get on the World Stage...

Digital Age Technologies
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Get on the World Stage...

Viobility on Demand

Smart Cities




At least 13 people were killed and eight were injured after a minibus collided head-

on with a truck on the Hubballi-Dharwad bypass road in north Karnataka on Friday

morning, police said.

Get on the World Stage

Autonomous Vehicles
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Drones
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Disruption Technology




And keep getting smarter until...
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60+ GLOBAL OFFICES

2,500 DIFFERENCE-MAKERS
AND COUNTING

| — |
I B I Defining the cities of tomorrow

ibigroup.com

CANADA
CALGARY
EDMONTON
FORT MCMURRAY
HALIFAX
HAMILTON
KINGSTON
LONDON
OTTAWA
RICHMOND HILL
TORONTO
TORONTO WEST
VANCOUVER
WATERLOO

UNITED STATES
ALBANY
ALEXANDRIA
BAKERSFIELD
BINGHAMTON
BOSTON
CANTON
CINCINNATI
DENVER
HOUSTON
IRVINE
KNOXVILLE

LOS ANGELES
NEW LEXINGTON
NEW YORK CITY
POMPANO BEACH
PORTLAND
RALEIGH

SALT LAKE CITY
SAN DIEGO

SAN FRANCISCO
SAN JOSE

SAN LUIS OBISPO
SEATTLE
SOUTHFIELD
WESTERVILLE

UNITED KINGDOM/IRELAND
BIRMINGHAM
BRIGHTON
CARDIFF
DUBLIN
GLASGOW
LIVERPOOL
LONDON
MANCHESTER
NEWARK
ROCHDALE

INTERNATIONAL
ABU DHABI
ATHENS
BANGALORE
DUBAI

HONG KONG
HYDERABAD
MEXICO CITY
MUMBAI
NEW DELHI
PUNE

TEL AVIV
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