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Agenda

Transforming society with technology
Inclusivity and accessibility for citizens in smart cities:
ldea 11 — Australian Smart City Project

Smart campus design at the University of Melbourne

The Bus Shelter & See Me Project
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Transforming society with technology

Citizen-
facing
services

Data and ‘ '
insights

Tension between
solutions and data

platform need to

support data and
insights Emergency
and

disasters
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AWS smart city competency

Best-in-class AWS Partners with proven customer success and deep technical
knowledge across smart city areas: urban data platforms & insights, urban
infrastructure, and citizen services.

Identify Validate Promote
B s .
« Customers can easily identify « AWS solutions architects « AWS provides resources to
a shortlist of offerings on validate these offerings showcases these offerings to
AWS Partner Solution Finder following best delivery customers, partners, and
on a desired smart city area, practices and sound sales teams. AWS also builds
be it water, lighting, or architecture a community of partners for
citizen engagement, to name collaboration
a few
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Empowering data-driven
urban planning with big data
and analytics

Place Intelligence, an AWS Smart City Partner based in Australia, provided
Campbelltown City Council with location intelligence services to understand how
the city functions and support decision-making that's backed up by data

Place Intelligence’s solution uses Amazon S3 with Amazon Glacier for storing and
archiving big datasets, Amazon WorkSpaces to power remote teams, and Amazon
EC2 for highly scalable, on-demand computing

The solution has helped the city council track the success metrics of the City Council
Activation Program, as well as carry out effective urban planning backed by data-
driven decisions )

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Read the case study



Share data... break down silos

Application / Analytics / Bl
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Smart city solution providers
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Share data... break down silos

Application / Analytics / Bl Single-vendor smart city platform
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Sma rt A CLOBAL PROGCGRAM LED BY
o—)) Data Models &F

“Smart Data Models is a collaborative initiative to provide'multisector agile standardized free and
open-licensed data models based on actual use cases and adopted open standards”

https://smartdatamodels.org/

+700 data models compliant with NGSI
in 12 domains
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Waste management Smart lighting

Smart parking Air quality Noise pollution Devices - sensors Weather monitoring  Traffic monitoring
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https://smartdatamodels.org/

Smart city platform

Producers Core platform Consumers
loT Storage Business intelligence,

Legacy systems Data standards forecasting,
Solutions (models and methods) citizen-facing systems

aWS Partner
N\ >) Network

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
N



Smart territory framework
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https://github.com/aws-samples/aws-stf

Transforming society
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Make better decisions, faster
Respond better to the unexpected
Create better citizen experience
Uncover new opportunities

Improve efficiency

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Democratize access
to
networks and data
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Inclusivity for citizens in smart cities

Hello Sunday Morning is bringing the
health support community online

((“-- ) WE CARE Scaled to 35,000 weekly active users at no
Y COMMUNITY SERVICES extra cost

We Care is delivering essential mental
health support to those unable to visit in
person
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Accessibility for citizens in smart cities

JioVio brings personalised and predictive
healthcare to rural residents

& JioVio

HealthiCana

The City of Sabae is using AWS to provide
information to and receive information

City of Sabae N
from more citizens
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Smart campus
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University of Melbourne

#1 #34 *8

in graduate employability
worldwide

in Australia in the world

4%

' 4
-

54 000+ students
51% undergraduate 430 000+
49% graduate living alumni

40%
international students
from 150 nationalities

J "k, 7. -
e ey . . s 8]

24% $500
of undergraduates million
undertook an international experience in research income
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Smart campus focus areas

¥ B @ &

Campus Estate Campus Sustainable
operations planning experience campus
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UoM smart campus

Occupancy Safety &
well-being
Estate
= Building mgmt N7 W1 performance
= ' & efficiency
) n \ o/ o Building operation

optimisation

THE UNIVERSITY OF
Space comfort

7
o,

Inputs sl Outputs

Sustainability
Air quality
" Supporting
@ research
Meters
Supporting
teaching & learning
Reference data Asset
location

aws
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UoM smart campus

We support a wide spectrum of users, each with distinct
requirements and abilities

P ik
ampus
Students "“‘ \& operations
Academic _/ COO0/CFO
teaching 2\ o offices
MMM
Academic /‘ External
researchers “" ‘ entities
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mart campus visualization and reporting

Today' Weather 220PM Humidity:
Feels like: 29.3°C Pressure:  1010.7 hPa

CamPUSNOW m nzmalgozfn gw:n ﬂas:u oyiz. Wndspeed: DR/

59 o Wind direction: N

MELBOURNE  Welcome Luke Cracknell HY R

1257 2731 1067 2026 10.76 192 1205 2L78 1416 2464

Buildings Count

&8} Occupancy - Head Count

card swipes by card type (at

AD Staff sync: 2439

RYRKVILLE CAMPUS

Ventilation
Rodent Activity CarPark Fixed Natural Mixed full outside air Mo

CampusNow
real-time view
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splunkscloud  Apps + Settings »  Actviyv | Q Find 2 Luke Cracknell @ Suppor

Smart Campus Menu Search Datasets Reports. Nerts Dashboards. . UniMelb Smart Campus
University of Melbourne Building-Wide Energy Dashboard - Energy Metrics

Parkville
Selected time-period is : Nov 24, 2021 to Dec 01, 2021. Campus/Precinct is : Parkville and Building is : 110 - THE SPOT

$16,938 3  $3,177 5%  $2,303 3%  $5,480 3  $9,873 $187 0% $1,215 3%

1: Sresult peakALS during: Sresult peakDuring$.

Smart campus splunk dashboards
historical reporting




Use case examples
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IVERSI

THE UNIVERSITY OF
MELBOURNE
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Use case examples

Estate planning




Estate planning

Door swipe data

steinel

Space occupancy Wi-Fi location
counters analytics

=

CRESTRON

Room occupancy Class scheduling &
rates registration

7~ ARCHIBUS

Space
contextualization

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
N

Sensor fleet

System integrations

Contextualization

Reporting




Estate planning

steinel




People Count / Capacity (4:00 PM)

cmx-active-clients (Individual active wireless clients)

153 / 4124 i Building Popular Timings® il ~

People Count / Capacity (3:58 PM)

SUN MON TUE WED THU >

prod-vemcount-00098 —_ .
@® Live 04:01pm - Very Busy
496 / 4124
Usually Not Busy

People Count / Capacity (3:58 PM)

gl . =] - Daily Occupancy
'— - - B ' Very Good
2 1 o3| R

Floors Count Functionality

ssa1b3 / ssalbuj

Ownership | Busy times; modelled based on
historical data

Max Occupancy#prod-vemcount-00098
Max Occupancy#cmx-active-clients
8- Max Occupancy#access-card-transactions

Building reference data Real-time occupancy + recent history

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Estate planning — Space utiliza

PAR;148B;0.1;B101
Capacity 530

Sensor data is automatically contextualized against other enterprise datasets, including location data (Archibus), class timetabling
data (Syllabus Plus), and class registration data (Allocate Plus), to identify underutilization of spaces

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Estate planning

BEHEfItS Are our spaces meeting
Improved efficiencies the needs of a diverse
in the use of space community of

/ students? /
Data-driven
maintenance Evidence-based capital
scheduling for clean, / investments /
safe spaces
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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A safe post-COVID
return to campus




A safe return to campus
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A safe return to campus - Sensor data

Buildings -
« CO2 sensor
« Temperature sensor 4 1 5 LoRaWAN
« Humidity sensor
« Light sensor -
» Motion detection sensor (PIR) 4
BMS integration
Teaching
E L S\(S Spaces >
850+
= ° Contextualization
LoRaWAN
= \
Y :
THE THINGS Reportin
NETWORK ‘ Total P g
| ensors \_

)
~2.5k
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A safe return to campus - BMS data

| \
!

2k 3+ |
v ° Smart ..
Campus ...
, , , = MELBOURNE
[ ]
% dWs
-
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A safe return to campus

aws
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Room 295

Shared Workspace- Professional Staff (Category: 1)

ENT TECH PROJ

@ C0O2 (Zone: ROOM_CO2#LR-1-L2-INT5)
@ 619.1312ppm was outside the Oppm - 600ppm

threshold
5 Dec, 4:56 AM

m Temperature (°C)

Time Current SetPoint Zone/Sensor

6Dec,8:25AM  24.02 — LR-1-L2-INT5

€0, (ppm)

Time Current Set Point  Zone / Sensor

6 Dec, 8:24 AM 628.9243 — LR-1-L2-INT5

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

11 BARRY ST (BUSINESS
SERVICES)

Alerts Ventilation

TN

) BuildingAlertsO Rodent Activity Car Park Fixed Natural
244

Real-time view of air
quality and alerts
via the CampusNow
web app



A safe return to campus

Last 1 day PAR;106 - LAW BULI... ~ ‘ / Hide Filters

Sensor-1

PAR;106;10;1020
ROOM_CO2#ers-co2-001029

&

B
(=]

- Co2

—— Temperature

~— Humidity
Motion
Light

xn| Y617 / wdd zoo

N
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08:00 10:00 B : X 5 A 08:00
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safe return to campus

sensorType Severity Campus Building BuildingCode
DateTime ~ LocationCode value sensorName Description <

2022-08-01 PAR;192;3 Abnormal AHU_1 C02 (Zone: ROOM_CO2#AHU_1) 628.7596ppm was outside the @ppm - 600ppm PAR; 192
06:30 threshold

2022-08-01 PAR;261;0;G31 Abnormal C02 (Zone: ROOM_CO2_LEVEL#FCU_5) 1597ppm was outside the Oppm - 600ppm SEVERE PAR; 261
06:30 threshold

2022-08-01 STH;862;0;103 Abnormal ers-co2- LORAWAN C02 (Zone: ROOM_CO2#ers-co2-000645) 786ppm was outside the Qppm - 600ppm STH; 862
06:25 000645 threshold

2022-08-01 PAR;266;2;C204 Abnormal LR-1-L2-INT5 CO2 (Zone: ROOM_CO2#LR-1-L2-INT5) 666.5513ppm was outside the @ppm - PAR; 266
06:05 600ppm threshold

2022-08-01 PAR;110;2;2013 Abnormal ers-co2- LORAWAN C02 (Zone: ROOM_CO2#ers-co2-000181) 607ppm outside Qppm 600ppm PAR;110
00:55 000181 threshold

2022-08-01 PAR;133;2;241 Abnormal ers-co2- LORAWAN C02 (Zone: ROOM_CO2#ers-co2-000500) 606ppm outside Qppm 600ppm PAR; 133
00:55 000500 threshold

2022-07-31 STH;862;4;415 Abnormal ers-co2- LORAWAN C02 (Zone: ROOM_CO2#ers-co2-000819) 607ppm outside Qppm 600ppm STH; 862
23:50 000819 threshold

2022-07-31 STH;862;0;113 Abnormal ers-co2- LORAWAN C02 (Zone: ROOM_CO2#ers-co02-000024) 606ppm outside Oppm 600ppm STH; 862
22:35 000024 threshold

2022-07-31 STH;862;4;413 Abnormal ers-co2- LORAWAN C02 (Zone: ROOM_CO2#ers-co2-000826) 646ppm outside Oppm 600ppm STH; 862
22415 000826 threshold

2022-07-31 PAR;263;2;216 Abnormal ers-co2- LORAWAN C02 (Zone: ROOM_CO2#ers-co2-000251) 65515ppm was outside the Oppm SEVERE PAR; 263
22:05 000251 600ppm threshold

2022-07-31 PAR;110;2;2019 Abnormal ers-co2- LORAWAN C02 (Zone: ROOM_CO2#ers-co2-000186) 606ppm was outside the Oppm - 600ppm PAR;110

Alerts

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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A safe return to campus

aws
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Benefits

© 2022, Amazon Web Services,

, Inc. or its affiliates. All rights reserved.

Multidisciplinary
initiative; IT staff,

facilities management
& UoM researchers /

Proactive air quality
interventions in
teaching & learning
spaces

QR-based contact
tracing in place well

before state-wide
government roll-out /

Quantitative evidence

of safe and inclusive
learning spaces,
support a return to /

campus



Open accessibledata .- .-
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Inclusive data — Open Geospatial Consortium (OGC)

e "id":"davis123-1549109700000",
"procedure":{"href":"davis123.json"},
"featureOfInterest":{"href":"PAR-106-1-GM15"},

Feature of "phenomenonTime".{"instant":"2023-02-

interest 02T00:15:00.000Z2"},
"resultTime":"2023-02-02T00:15:00+0000",
"member":
Phenomenon [
time {"href":"DataStandards&ModelsWeather"},
{
"id":"Temp-1549109700000",
Observed "type":"Measurement”,
property "observedProperty":{"href":"Temperature"},
"result":{"value":54,"uom":"DegreesCelceius"}
h
{

"id":"Humidityt-1549109700000",
"type":"Measurement”,
"observedProperty":{"href":"Humidity"},
"result":{"value":54,"uom":"Percent"},

Unit of }
measurement ]
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Consortium

O&M Data Model (OGC and Open _
{ ISO 19156:2011(E)) Q G Geospatial

Data ecosystem: OGC
observations &
measurements (O&M)
model

Open standard
supporting geospatial &
loT data and communities

Single schema to enhance
data interoperability
between parties &
systems


https://s3-ap-southeast-2.amazonaws.com/test-device-details-sc-iot/vemcount/test-vemcount-00003.json
https://s3-ap-southeast-2.amazonaws.com/test-device-details-sc-iot/vemcount/test-vemcount-00003.json

Inclusive data - Project haystack

Bl Project

Semantic data

\ 4

Fixed, general data types
called kinds; facilitates
interoperable exchange of
data

loT device
Standard for BMS data at
UoM and with its service

Weather providers.

Extensible, open
standard well suited to
building management
system (BMS) data sets

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Benefits

© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Open data ecosystem

Using open data
standards brings
inclusive access and
interoperability to

our data /

Standard and published
APls and integrations,

further aid in inclusive
and open access /

LoRaWAN accessible to
students, researchers,

and other members of
our community /

Doubles as an
operational resource
and well as a teaching
& learning resource



Supporting
infrastructure

aws’ © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved



Our technology stack

Amazon Kinesis Amazon S3 Amazon Amazon
Data Firehose Athena QuickSight
AWS loT
Core React
AWS
Lambda
°
Amazon API Amazon
DynamoDB
Gateway
[ ]
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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it together
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Example pipeline

1

¢ Australian Ganernment > |

AT Burean of Meteornkigy |

M Data Processing
> ) 0N

1 -\'.
| API Status |
( loT Events Processing ) : API Call
a0
——— > » (2 |
= l- ; O .
\_AWS IoT Core loT Rule A \
LoRa Sensors /‘v MazeMap
) Alarms (every & mins)
' BMS Data Processing / '
- N . @ . .
Q ‘a " _ i ' Alarm Generation |
! ._ A J ‘ u ‘
BMS Data . : . ry
(multiple sources) | o . » =
d BMS Mapping BMS Mapping| | Observations Alarms (every 5 mins)
Data Loader ‘ (latest 5 mins)
Data Lake ~ ¥ -
N Real-time consumer feed |
®——tson ®
{ J ' Location
Archibus exiract Location Data i
% 4
g - > )
Zone Information Zone Data
Loader

Sensor Data Repository

* - . /

aws
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Data pipeline supporting the ingestion and
contextualization of building management
system data




Learning the hard way

( R
Invest the time in developing your data and observation models
up front
\ y
( N
Invest the time in developing data governance and curation processes
up front
\ y
( N

Consider how this will work at scale, in particular your
service delivery model

Limit the diversity of and sprawl of your loT device fleets

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Westmead bus stop OSAGE

SAGEJ OURNI Scalable solutions for creaﬂng smart, safe and connected transit stops and spaces.

o R ﬁ y o & R TR T 4
3 Pl . o o e IS el g
- .l \ "v’ v . Y » i
£ gt ;i{\-“ P \ : J}Y £ ‘ N i ‘ “&
; 3 . " % :( X e -
?“ P SR 1’.:" “‘ ¢ _,-...,aﬁ d . A 3 N ,.;' O ="
X g W .
F) a e & “‘ 2 )
5 “?‘ 2 ?{ "f#-f e A L h ",A. 7. ¥
,_:“\‘,;. ”A B it ctive Lighting .°J 3
g SR E * ? Ge: AW
- s @ Help Points ~
o (‘«" W8 - X » -
i e — > )
£ ot Y 2

s -‘_‘ AR ]
a ¥y

%

nh umr“ w'

it

Waste Monitoring : A.
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Westmead bus stop QSAGE

Located near a major
Sydney hospital

7 N
Online schedules aren’t

for everybody

J
4 N\
Services need to be
responsive to different

needs

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Westmead bus stop — Concept design

aws
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Bus wayfinding

Bus stop flag pole layout - Typical

Based on 60mm @ pole

2070mm

| Distance from TGS! |

Based on 60mm @ pole

_Cimulminn space

As per DSAPT requirements

3140mm

1

600mm

s70mm



estmead bus stop - UX

hpmmc i mmm

6671 Parramatta Stn - Parramatta $tn 661  Parramatta Stn
818 Wastmead = Westmead 818 Westmead Amin 22
Parramatta Stn GBED  Parramatia Stn 10 min

Parramatta Stn 705 Parramatia Stn 11mind
465  Parramatta Stn Parramatta Stn G65  Parramatta Stm 1S5min 22

809 ‘Westmead Westmead 809  Westmead 17 min &&

Service alert :[FE RS Alerta de servicio

Spit Bridge Accidente vehicular mdltiple
R an &l puante

For more detalls vislt 6 oo S
transporinsw. info i rtnew.info vigite tramaporingw. info
Neorabewt - approcmrenely 298
Narth |Blap 1D 0300800)

Service alert Hirst stresl ot Second Avevws,

rewt of Foarth Avere,
1 epprocmately 250
fap 1D 0300200)

For mare cetads watl
trevaportrw isfo

s

Multiple vehicle accident Multiple vehicle accident
on the Spit Bridge. on the Spit Bridge.

For mare details visit Far more details visit
transportnsw.info transportnsw.info

whan is the naxt bus?*

"The next bus will arrive in
5 minutes and is travelling
1o Paramatta Station®

aws
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Westmead bus stop - Installation

Sarvice
Capacity
Qurdg

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
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Westmead bus stop - Installation

Passengers over time

09/02 00:00 09,03 00:00 09/04 00:00 09,05 00:00 09/06 00:00 09/07 00:00 09,08 00:00 -
MO B e Cem B il e s -
TfNSW Bus Stop Edge AL AS 11T P AT TS .
L. ' [T pE————— ' e o e
Weather 10603 TEB er duy TETE peréas
e o e R

-9.94- 9.15x

09/02 00:00

Rainfall

09,03 00:00 09/04 00:00 09/05 00:00 09/06 00:00 09/07 00:00 09,/08 00:00

Temperature
Fase

Battery Statistics

= . T G B T B e

=i -

204 On

- - — (kL] e P 1 IIII | ||I'

10 heurs aga

ey - e

Idle 129

0.500 A

09,/02 00:00 09/03 00:00 09/04 00:00 09/05 00:00 09/06 00:00 09/07 00:00 09/08 00:00
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Architecture

GTFS
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4GI5G

Bus web app

RAA go/lespoke

app
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¥

SAGE Edge Display/light
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Voice assistant

AWS Lambda Amazon Polly

Overview
dashboard & map

o

Amazon RDS




The ‘See Me’ Project QSAGE
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Where to from here? O SAGE
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.

Transform your
business with
AWS loT solutions
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AWS smart city competency

Best-in-class AWS Partners with proven customer success and deep technical
knowledge across smart city areas: urban data platforms & insights, urban
infrastructure, and citizen services.

Identify Validate Promote
B s .
« Customers can easily identify « AWS solutions architects « AWS provides resources to
a shortlist of offerings on validate these offerings showcases these offerings to
AWS Partner Solution Finder following best delivery customers, partners, and
on a desired smart city area, practices and sound sales teams. AWS also builds
be it water, lighting, or architecture a community of partners for
citizen engagement, to name collaboration
a few
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Use the AWS Partner Network

® NATIONAL
NARROWBAND
P NETWORK

MESHED

Smart Council 0 SAG E id ea ﬂﬂ

LIVABILITY | WORKABILITY | SUSTAINABILITY Automation

DiUS N\

WS OPUS

DATAFOUNDRY

aws This is not a complete list. To view all AWS Partners for this category, visit AWS Partner Solutions Finder.
~—" This list of partners is current as of November 16, 2022.
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Cloud

_Building smart cities with AWS

Xl

) -

By 2045, the world's urban population will
increase by 1.5 times to 6 billion

As technologists, we need to consider how
we can help build efficient, innovative,
inclusive, and sustainable cities for the future

%5


https://aws.amazon.com/government-education/city-transformation/

Thank you!

[waeres] Please complete the session
T8

survey in the mobile app
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