Using Data Science Initiatives to deliver Smart
Infrastructure and improve Customer Experience
A Transport for NSW Case Study
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Future Transport 2056 Strategy for NSW
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Our customer’s use of technology is vast
» L ]

Trips made using Opal in 2013, including
trips using Contactless,

Installations of
the Opal Travel App.

&

Trips made with
Opal Contactless

in 2020.
o Trip plans made
Q % %' on transportnsw.info,
_— Opal Travel app, and
‘ o i | |5 = g the Transport Bot
iR} w11 in 2019;"'2{}
(o]
o
-D
] E|
= __y Data requests via Transports
0 S Open Data Hub to inform
y . Sydney Coordinated Adaptive customer information channels.
Traffic System is installed
Regional TrainLink train in 28 countries and over @
and coach trips booked via 55,000 intersections globalky,
TINSW channels in 2019, including 12,800 in Australia. E 3

Freight customer visits to
Restricted Access Mapping tools.

o §

Customers now benefit from
the NSW Digital Drivers
Licence program.



Transforming Customer Journeys by 2024

Mobility as Service (Maa5)
will deliver seamiess and
personalised journays
across all modes

in all modes across MSW

Mora partnerships
with-or-demand and
rideshare providers o
axpand:-Mass offering

Diigital ticketing will
expand to regional NS

e

Sensors and intelligent
through technology systems will create smart

> Wewill re and =t transport networks

data to enable 2 more holistic
wiew of the supply chain

Automated and sustainable
fast mile freight vehicles will
‘be trialled and rofled out
Investigate the development
of a Freight Community
System to follow the container
supply chain from part to
intermodal terminals and
distribution centres




Active Transport — Data & Analytics Roadmap
— — — — — — — —

The Roadmap Stage 1 Stage 2 Stage 3

e Establish Operationalise Enhance
FY22 F

three stages Y23 FY24++

Establish Technology Platforms & Data Technology Rollout, Bi-Directional Advanced Insights, Business System &
Management/Governance Information Flow & Automation Digital Twin Integration

Collaboration & Alignment: Broader stakeholder Supporting Network Use: Change management & 222 Advanced Capability Development: Stakeholder
engagement, collaboration & communication plan broad communication plan execution collaboration fo support knowledge sharing, innovate
and support capability development

Advanced Inzights: Expand capabilities and
knowledge-sharing in prediciive and prescriptive
analyfics and crowdsource data

The action plan Review & Streamline: Depleyment of Smarty Grants,
focuses on Jira Align and other data management tools & processes

people, Bi-Directional Information: Growth of usage and

process, data & Audit and Review: review and consolidate TRNSW data, i,  customer joumney data supported by bi-directional jly, Digital Twin: Smart Network solufions serving as the
technology develop data requirements, schema designs and deploy nefwork and sensor data sharing with councils and digital counterpart of the physical assets focusing on real-
data platforms customers via open data platforms world functienal utiisation with human centric capabilities

. Automation: Automated data processing fo remove
manual intervention and improve data guality

Investigate & Pilot: Assess and decide on technology, . Technology Rellout: based on pilots, progressively . Business System Integration: seamless integration

rollout select technology across the state in clowd with the core Enterprise GIS with new insights and using
infrastructurs business data to support potential Digital Twin

zensors and platforms to pilot

People @ Process Data @ Technology

(1]

irf:ﬂ Planning, design & portfolio management

COutcomes are
progressively

delivfiﬁg over Di en-source sharing of information

Investment decision support

Customer experience




Perceived and
Actual Safety

H @ & [

Social

Media Crashes

Active Transport — Data Ingestion

Attitudes
(Voice of Customer)

Crime Surveys

Data Stores & Producers

Usage Monitoring
{counts f demographics)

Data Providers Spot
{Strava, Dspark) Counts

Fixed
Counters

.
III

Fariner/LGA
Sourcing

mﬂ

Fiald Project
Mapper Consultation

IE::>

Analysts and
Planners

(TTNSW, Academics,

Advocacy,
Consultants)

l Data CW

End Uses & Users

Aggregators
(Open Street Maps,

Google, Waze, Bing,

Apple Maps etc)

Stakeholders
(Federal, State &
Local Government
Agencies, Walking &
Bike User Groups etc)

Asset Users/
Customers

Activity Based Models

Costing Models

Investment Decision Support

Benefits
Realisation




Active Transport — Benefits Tracking using Sensors

Source: Transport for London



Active Transport — Benefits Tracking using Sensors

Secure
Data Lake
Onboard Al/ML:

« People, Cycle & Vehicle counts

Encrypted
Data Stream

« Transport type
« Safety statistics ¢ ¢

Analytic
||| @ Dashboards

- Demographics

N

-
L
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Active Transport — Voice of Customer

Enabling informed decisions from commuter & stakeholder engagements

Lisfen Understond Visualise Aact
Commuters & Stalelioldens G)eafgown Iuwgawe Enable Dwmng Inﬁ?umce Behariown

Stakeholder & Commuter
Sentiment Score

Owned Properties Web Experience

E.g. TINSW websites, mobile
apps, social media

Partner Properties

E.g. Personalise web content,

E.g. Council, cycle groups,
business association website

navigation
X% . .
] ° ° o Communications
E.g. Personalise comms in the
Existing AT Projects
E.g. Research/surveys already
deployed & underway

email, mobile channel

Trending Performance

1 ¥it.
hl—g—"ﬁ Transport
GOVERNMENT : for NSW

Mobile

E.g. In-app notifications, geo
location

Internal Sources
E.g. Opal transactions, traffic
incidents, social advertising

Advertising
E.g. Include, suppress or find
look-a-likes

mmmmmmmm

Service
E.g. Create tasks, service
agent insights, call deflection

External Sources
E.g. Strava, Uber, REA,
Gumtree, Ebay




Security & Revenue Protection (.

Irﬁproved data 4
for analytical
modelling

Consolidate and

standardise the input
of a number of data

.. T

T

TfNSW, operators and
Interactive visualisations and heat maps NSW Police



https://www.youtube.com/watch?v=XFPJe1uI5o4&t=65s
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" Reducing Journey Time by requesting Priority |

at Traffic Intersections for Light Rail




Light Rail Priority

e Circular Quay — Randwick and Kingsford

* Turn up and go services every four
minutes between CBD and Moore Park

e Each vehicle carries up to 450 people
equivalent to nine standard buses

e 12 kms track - 19 Stops - 54 traffic lights
— 20 Trams of 67 meters length 3

e Software-based priority deployed in
production




P SRIIN B pnanASasns -
g s

AR A -—
By St 1 {

)

D e

L LS

ices delivered across Bus,

Serv

®
-
.
Q
>
>
()
C
e
S
V)
oJ
‘0
oC
s
. -
20
—
>
p -
p -
()
L

onitiné



https://youtu.be/r6yBbwdErTo

Multi-Modal Performance Reporting Program
Obijectives

ESTABLISH OPERATIONAL DATA PROVIDE EVIDENCE BASED PROVIDE SELF-SERVICE
LAKE PERFORMANCE REPORTING ANALYTICS CAPABILITY

/ﬁ
A unified data service platform Provide evidence based real-time and Support Data Scientists and Data
supporting: historic performance reporting for: Analysts through APls:

All purpose data ingestion, storage Bus Network (Metro, Regional & Outer «  OpenData
and curation; Metropolitan); e Internal Portal
Descriptive Analytics; and Ferry;
Predictive & Prescriptive Analytics Light Rail (CSELR);

Sydney Metro; and

Community Transport




Multi-Modal Performance Reporting Program
Outcomes, Publications & Achievements

Data Ingestion Productionised
of real-time (all modes) telemetry data Bus, Ferry, Light Rail & Sydney
(every 10 seconds; ~500GB/day)

B

Metro Dashboards

®

Established Consolidated On Track
Operational Data Lake Contract Performance Data & Change Management
information June 2021

Customer Stories  Search

SUCCESS STORY: TFNSW MULTI-MODAL
PERFORMANCE REPORTING PROGRAM

le-Analytics' s TINSW harness the power of data to Improve customer
y po P
services across NSW.

e

il ag"e databricksf & data-driven



https://customers.microsoft.com/en-us/story/844205-agile-analytics-transport-for-nsw-azure-australia
https://agile-analytics.com.au/stories/transport-for-nsw-mpr-program-customer-success-story/

Dashboards & Reports Delivered

® “ | On-time Running - Operator | Contract | Route Under Construction TCB Analytics

© © | Ferry On-Time Running y Time Summary
Office - Date Relative to Now 3 M v = —
Select all
Region Route Type Operator Contract Route | Variant F1: Manly
F2: Tarsnga Zoo
Al - Al A 5 A 3 F3: River
F&: Cross Harbeur
First TSN only - Route Type: Regular Status of First TSN's that are tracked - Route Type: Regular On-time of Ti e ::'—:“""‘W:}‘w
: Mpsman
. =
= Sd Ation S Fa: 16a
stigator e

2 Dashboards

scheduled Trips ~

Route Type: Regular
|

Total

@ Journey Time Summary
Sydney Metro Analytics

Service Date

0,/07/2020 |

31/07 /2020

Contents

SMNW Jourmney Time Perfor... Selecty

JT Summary

JT vs Target

34.9

g, Sourney Time (man)

JT Analysis by stop

JT Analysis
A (Trips)
IT Details
cion (TSMs)
SMNW Headway Performance
& Running

SMNW Service Availability b
ot Departures S




How many Bus journeys took place?

Comennt

@& | TSNs Seen/Unseen (Overview) B | ropon © 9 ‘ Congestion (Trip level) B8 | ronzpon

Route Variant

37-7

Total Trips

by

+ ‘National

% ‘ Transport ===

NSW | for NSw N
s Start On Time ' ..... - i : E
o

Hours

17



How many Light Rail journeys took place?
What was the duration?

@ 6 Ro ut*vel Summa ry % Transport

NSW | for NSW

E-Dale E-Month E-Day
5] select all 7 ;
| Cireular Quay - Randwick
| Randwick - Circular Guay AMIPM 1Zh Block

| Central Chalmers Strest - Circular Quay | b

. All

1 Central Chalmers Street - Juniors Kingsford
] Randwick - Central Chalmers Street
] central Chalmers Street - Randwick
ﬂ_..lu!'!inrs K_ingsln;'d - Central CI;a‘lm_ers Street | ‘v"’
{1 other = = LY
© © | Actual Trip Time vs Target oy | Transport
B-Weekday
Select all Morie
Select First TSN Select Last TSN

Circular Quay - Randwick
Randwick - Circular Quay = 2020 Al
Central Chalmers Street - Circular Quay All
Circular Quay - Central Chalmers Street
Central Chalmers Street - Juniors Kingsford 0 ‘ 00:00 | 30:00
Randwick - Central Chalmers Street min | min

Central Chalmers Street - Randwick

- - Route | B-Date | Hour # Trips (within % Trips (within #Trips (out of % Trips (out of [N
Juniors Kingsford - Central Chalmers Street selected range)  selecledrange)  selected range) | selected range) [l ActuaLStart Sirslon  ACalDG
Other Circular Quay - Randwick 7 39% | el 96.1% T ik e
7] 23-Feb-20 ‘ 1
£ 21-Feb-20 2

Ooooooooo '@

5 Longest Trips
Actual Start Act. duration
20-Feb-20 i - (min)
19-Feb-20 c 399
18-Feb-20
17-Feb-20
16-Feb-20
15-Feb-20
14-Feb-20
13-Feb-20
12-Feb-20 Actual Start  Act. duration
11-Feb-20 [ . (min)
10-Feb-20 ; : )
09-Feb-20
08-Feb-20
07-Feb-20
06-Feb-20
05-Feb-20
04-Feb-20
03-Feb-20
02-Feb-20
01-Feb-20
31-Jan-20

Select Last TSN

Woollahra

H &

Waverle

HE

BEE

All Selected
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https://youtu.be/Rww384q2dpA
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Allow multi-modal trip planning by providing

Time-Table and Real-Time data on Customer Apps

.
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Trip Planner Departures
From
O Roseville Station, Roseville X
™
To
9 Randwick Light Rail, Randwick X
@ 28min &5 56min
(k\ 20:00, Today (Wed) ~ HT Refine
Earlier Clear Favourite

L]

20:10 - 21:09 58min

54

L]

C Refresh results
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Manly Vale | «Queenscliff Map options
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Summary

» TfNSW is using DSls to
Improve customer
experience through
journey planning and trip
updates

» TfNSW is using DSIs to
measure and improve
Operator Performance

» Futureis reliant on using &3
data and DSls effectively to |
deliver Smart %
Infrastructure and improve
stakeholder outcomes




