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FOUR STAGES OF DIGITAL TRANSFORMATION

TRADITIONAL

Manual + Ad-hoc

Paper and PDF workflows.
Lack of systems integration.
No central asset system.

DIGITISATION +
FOUNDATION

<

Centralisation + Structured Data

Centralise digital assets.
Structure and governance.
Findable, foundational.

OPTIMISATION +
INTEROPERABILITY

1‘
P~y

Optimisation + Integration

Digital assets integrated into
business workflows.
Systems integration.

Maximising efficiency and
asset value.

DIGITAL TWIN

Predictive + Converged

Seamless real-time replica of
physical assets and operations.
Simulation, analysis and control.




95% of our projects are small
refurbishments of a few rooms without
‘BIM’, ‘digital twins’

Maturity

Al driving insights
Digital Twin for operations / MR
Portfolio-wide Insights

Construction Insights

Internet of Things / AR/ VR

We are here Automated planning
Digital Contracts
Digitally enabled Assurance
Interoperability across supply chain
Data Standards

Building Information Modelling
Information Management
CAD
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a4 Digital Estate

Design Standards implementation Planning
BIMCAD, Spatiat, Servey, Documentation
Hoom | Space
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Aligned Ecosystem: Strategy & Data Flow

The Digital Estate program compliments the University’s
strategies, enabling plans and frameworks by supporting
Digital Estate information management practices aligned
to industry standards.

[ Estate Operations & Maintenance \
Utilisation

» Digital & Physical Wayfinding

» Teaching Learning & Research
Community Engagement/events

» Reporting/Compliance/Legal/Risk/FOI
TEFMA/Go9 Benchmarking
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Enhancing estate experiences

Digital Estate Vision

Business case

A N

Disposal Procurement
The Digital Estate
Our vision is to cultivate a 1‘ coordinates data J,
unified ecosystem where across the asset
lifecycle
technology and data Operations
b and Design

seamlessly converge to maintenance
augment the functionality,
efficiency, and accessibility Construction k

of our campus environment.

Our Digital Estate will integrate physical assets with digital technologies
to create a connected estate for our community.

ur Digital Estate revolutionises the traditional concept Underscoring the Digital Estate is a focus on delivering the optimal value
O of adigital library into a new paradigm: a flexible and unified of investment directly to the community that consumes it. By providing a

ecosystem that integrates systems, services, and information into an rigorous workflow of how digitisation is onboarded at the front end to realise
ecosystem of estate information. benefits downstream, we can then interface the University’s master planning
activities with broader infrastructure projects and our wider commitment to

This modernisation of estate data management will augment our built being climate-positive by 2030.

environment to drive sustainable innovation, optimise asset management, govern
regulatory compliance for estate record keeping and uphold our commitment to a
vibrant, autonomous and forward-thinking academic community.

he Digital Estate will indistinguishably fuse our physical

The characterisation of success for the Digital Estate is an integrated

‘source of truth’ digital ecosystem underpinned by robust data standards
supporting estate data-driven decisions and integrated outcomes. This
translates to ‘digital-by-default’ practices that are no longer a consideration,
but the new normal.

Community Experience

Digital Estate
Systems,
Smart, flexible data,
and integrated services,
campus environment hardware,
for enhanced software,
teaching and records, and
learning, Sensors

used to inform
decision-making

Aligned with
exemplary practice

ur Digital Estate program is aligned to international benchmarking practices

adopted by industry and government. We are applying International

a series of standards, frameworks, and guidelines to help provide . .
structure and consistency to our approaches, both internally and with our Organlzatlon for
external supply chain partners. Standardization

VBIS

Importantly, aligned to our vision and outcomes-focused approach, we are
implementing a pragmatic approach, appropriate to the size and complexity
of our portfolio, that avoids over specification or ‘gold-plating’

— Internationally, ISO (International Organisation for Standardisation)
establishes best practice standards and benchmarks for estate asset
and building information management including the ISO-19650
series for information management and the 1SO-55000 series for asset
management. Applying relevant aspects of these standards to our
portfolio means we are raising our foundational consistency and creating
an approach that allows for continual maturity uplift.
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The Gemini
Principles

—  Federally, Infrastructure Australia has set a digital-by-default agenda
and recommendations to unlock productivity and efficiency gains across
Australia. We are aligned with this vision and exploring the initiatives and
mechanisms to best apply this to our scale and context.

— Inthe state of Victoria, the Victorian Digital Asset Strategy (VDAS) and
the A Management A ility Framework (AMAF) set mandatory

requirements and general guidance for digitising project delivery and
asset management.

T
Infrastructure needs

Vaetorian Digital
Aaset Strategy

N A




Electrical Power and Lighting asset subclasses

MAINT /
ASSET SUBCLASS VBIS CODES ESM/

Asset Lifecycle Data Dictionary

comP

[iEgstenn Seoupleg m m
Automatic Doors
ST-DNR-Pa-Mo os
(sliding, swing, revolving) Y BASELINE: APPLIES TO ALL ASSETS CLASSES
ST-DNR-Re-Mo
Electrical Lighting EL-Li Unique name of a maintainable asset captured indi o ique name for
I Asset Name Required Tent Supplier AHUOT replaceable assets. Should match same
Lighting Controls EL-Li-Con UoM naming i iy apply - €.9.
Main Switchboards - MSB EP-SB-MSB
1 1D number uniquely identifying the asset, generated by UoM if new. ASSET ID can be the same as the
Power Factor Correction EP-PFC yes AssetID Maintainable ! ESM{ Compliance, Teut UoM 125874 BARCODE
Harmonic Filters EP-SG-HF Identify - - - -
L I Parent system to which the asset belongs, as defined by existing or proposed project documentation. For
Distribution Boards EP-SB example:
E€P-Go-ORE System Optional Text Supplier AC-03-W AnRCD would use the Asset ID of its parent distribution boar
> A Distribution Bx ill use the Asset ID of the M. itch Board it gets it supply from.
Generators - Engine Ep-Ge-GRE yes \Water Treatment and Water Tower would be a oross reference
Ep-Ge-GT
I Barcode Maintainable  ESM ¢ Compliance| Text UoM 125874 Barcode numb: i UoM for major plant and equipment. Refer Asset Labell ion booklet
Ep-Ge-BFT
Generators - Fuel Systems yes Supplier
Ep-Ge-FTP Room Label Maintainable { ESM { Compliance| Text Validated by UoM G039 A simplified reference to a Room. Ikt is 3 concatenation of: Room Label + Room
Generators - Load Bank Code TBC yes Supplbit
e sy Room Name Maintainable { ESM ¢ Compliance| Text Validated by UoM Learning Space 1 Room name as proposed by project or as existing
EP-PLC yes
Controllers
Longitude Optional Real Number Supplier 144946457 To looate external assets for GIS platform.
RCDs EP-SG-RCD yes
Light Poles and Lamps ELLP yes Latitude Optional FReal Number Supplier -37.840335 To looate external assets for GIS platform.
Lightning Protection EP-LP Aukcgenerated/prehibedin Supplier ¢ The main reference used to identify the 1oom to which the asset belongs. Itis a concatenation of: Building
Location Code (Room) Pyl Tent Vaidated by UoM .60 Code « ; - Room Label
Emargecyandexs EL-EL-Ex yes o py———p Sup A din oM 1o dent i
Lighting ~EL- Locate utcgenerated s prefibed in T upplier —— teference used in UoM to identify a room across different systems.
Room Integration Code patial dsts worksheets " Validated by UoM by Itis 3 concatenation of: Campus Code - ; - Buidling Code - ; - Level Code - ; - Room Label
Solar Panels =
. EP-SPS Avkcgenerated / prefibedin Supplier
(Photo-voltaic (PV) panels) | | Campus Code PN lota vk heecs Text Validated by UoM PAR Three letter code that identifies the Campus to which the project belongs.
Battery Systems EP-BS tbc Awrcgenerated f prefiled i i
Building Code i et ol Text Supplier 133 Number that identifies the building to which the project belongs. For new buildings, this number will be created.
ST-DNR-Ro Spatial dote worksheets Validated by UoM
Roller Doors/Shutters yes 2
Awtcgenerated / prefided in Supplier
ST-DNR-Sh %
Level Label ool dots works ‘v Tent Validated by UoM G Number of letter that indicates a floor level in the project. Used to create the Room Label.
Aucgenerated /prefibedin Supplier
Level Code s sbie sout aheets Text Validated by UoM [] A corresponding number to the Level Label Used to vreate the Room Integration Code.
Autagenerated / prefided in Supplier
o . . . . Room Code e e Text Vadated ba oM 09 A number applied to 3 Room. Used to create the Room Label
Locating and specifying university assets e R T N T e———
Classify
? = Air ling Unit, | O i hing the VBIS Code as defined by VBIS. This is automatically generated when using this
VBIS Description Autagenersted Text Supplier Supply, M ook
Description Optional Text Supplier 1600mm % 200mm x 2400mm | A short Description of the asset may include the type and size of the asset or other information.
VBIS Level 1 | Tech Data Optional Text Supplier 10KV Relevant specification of the equipment
ecee 1 VBIS
Disciplin | Manufacturer Required Text Supplier Modutherm Asset manufacturer
H Describe
VBIS Level 2 ! Model Required Text Supplier MODUOS07H { MZ 1 ¥ | Asset model number.
! | T
Product ! = - . Serial Number Maintainable { ESM ! Compliance| Tent Supplier XRKKHHHKRK Asset serial number
! MERUES - FIETRTRTY
VBIS Level 3 I MERLCEME  Pr 63 33 W 13 - Comments Optional Text Supplier This is a comment Any K define the squipmentor ks
| MEAULCIRCC  Pr6h 53 86 1) =
/ Sub-type ! MERICAS - FIETRTRT
- | MEPUCASLE - - Install Date intai {ESM? Cq Supplier 10812024 Date asset installed of replaced
| wEPULCASCE o =
' / | Cenvrtugalin lne MEPULL - ETETNTETY TR
. VBIS Level 4/ . e VeoLs  mes s es 3D Warranty DLP End Date 1ESMIC UoM 10912025 Date at which the project ity period s complete, determined by the project manager
! Sub-sub type ! Duibd MEAIOLON = Pt
Expected Life Optional Integer (years) Supplier 0 Espected functional life of the assetin years
Warranty Start Optional ddimmiyyyy Supplier 1809/2024 Date at which warranty starts
Warranty Expire i {ESM? C Supplier 1940912025 Date at which warranty ends
Is C led i {ESM?IC YN Supplier N The asset will not be visible once the project is complete - Le. it is installed behind ceiling or wall coverings.
Room Location Optional Text Supplier South wall Placement within the room (wall, floor, ceiling, above ceiling etc.).
. . . o - Supplier Optional Text Supplier airdesigncom.ay Business name for asset supplier when applicable.
- . Classification . Asset Specific it et 2 i i
Location Attributes Common Attributes .
Attributes Attributes ESM Required YesiNo Supplier Y Essential Safety Measures apply to this asset. ESM assets will be identified by the University..
Compliance Required YesiNo Supplier N Asset requires mai to satisfe
Asset Values Values Values Values Operations
Planned Maintenance Required YesiNo Supplier b 2 Asset requires routine maintenance
s i {ESM?C Integer (months et 6 Manufacturer's recommended period for planned maintenance in months
Asset n Values Values Values Values E, egec ) Soppl P s




AIMS Target State Concept (Draft - WIP)

| Estate Performance Dashboardsi
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loT Platform
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Smart
Campus:
A key enabler

Data collected and analytics curated
by the Smart Campus platform are
foundational in enabling several key
strategic plans at the University of
Melbourne

THE UNIVERSITY
MELBOURNE

Advancing Melbourne 2020-2030

Sustainability 2030

Space Use

Estate Master Plan 2030

Smart Campus

Energy

Building Management

Page [8]



Strate ic F it Smart Campus both supports and complements the traditional business
g intelligence capability at UoM. It delivers a targeted focus on purely

. operational aspects of the University and its campus.

University Decision Support
(UDS)

Smart Campus (SC)

Delivers operational intelligence
supporting facilities management, estate

intelligence reporting across research, planning and sustainability. Foundation
students, finance and workforce. Data is the gathering and analysis of

sets resides in DataHub and reporting operational telemetry and its

served via InfoHub (MicroStrategy) presentation via the CampusNow app.

Delivers university-wide business

“ UDS Data Lake S SC Data Lake
NN DAl I
> >
4/ _____ b —— //
e ) A -
o-1HHNN L ¢

«Existing integration 37 ~~ Potential integration
» Page [9]



Key Focus Areas Space use efficiencies and optimising our energy footprint dominate the key

areas of endeavours within the Smart Campus platform.

01. Space Use
Efficiency

02. Energy
Footprint

03. Campus
Experience

The use of built space has
fundamentally changed post
Covid and UoM is no exception.

The University’s Sustainability
2030 plans lays out a
commitment to be ‘climate
positive’ by 2030.

Delivering the best outcomes
for our students, academic and
researchers, is the penultimate
reason for us all being here.

Additionally, traditional
paradigms around how space
best supports pedagogical
outcomes are shifting.

We are continuously searching
for avenues to apply operational
data in the improvement of
peoples’ experience on our

Additionally, energy expenditure
is the second largest line item

_ after salary and wages.
Consequently, there is sharp

focus on how space is planned Smart Campus enables insights el

and used UoM. into our energy footprint through In addition, our infrastructure
Smart Campus answers these the harvesting of various energy and expertise is leverage by
questions through the use of demand and generation researqhers fqr the acquisition
sensor technologies sources. & curation of field data.

Page [10]



1. Estate Planning

WiFl location
analytics

i » 72 ARCHIBUS

data \ Space Contextualisation
%@ GALLAGHER Evidence
based .
decisions i ::"32» Class Scheduling
-y S Class Registration

Space \"-5'
occupancy
counters Q

Meeting room

occupancy

steinel counts

CRESTRON.

I Benefits

Optimised class timetabling

Improved space use
efficiencies

Data driven maintenance
scheduling

Evidence-based capital

investments

11



Estate Planning: Space Utilisation

People Count / Capacity (4:00 PM)

LAW BUILDING (106) cmx-active-clients (Individual active wireless clients)

Space details 153 / 4124 B2 Building Popular Timings® Fiilke
People Count / Capacity (3:58 PM)
SUN MON TUE WED THU >
24,878 m? AL U @ Live 04:01pm - Very Busy
496 [ 4124 Usually Not Busy =

People Count / Capacity (3:58 PM)

4,124
Qoaae
Al

Daily Occupancy —
X
' Very Good 70

[
S S S L & e

>

R R T ST MR PP R
NN A
Highcharts.com

Floors Count Functionality

17 Excellent

Occupancy
ssa163 / ssaubuj
9.

N
9]
o

Ownership Status , M gu:y times; modelled based on historical
ata.

A
. 0
QS B R ok han Gy Gy S 100 10 B0@ s B WU A bnita
OPhAWFROPAWHOAMNWHFHRODWHRODNAWROSD
OUVMO VO VMO VIO VNTOUVTO LTO VTO VTO L1owv
Type

Building - Workspace/Teaching/Library m)’: 8223s::ggg::f_:gmggzn;;?gos’8
-8- Max Occupancy#access-card-transactions

Building reference data Real-time occupancy + recent history



Estate Planning: Space Utilisation

PAR;148B;0.1;B101 Kathleen Fitzpatrick Theatre

Capacity 530 Monday 3™ May 2021

MAST20004/U///SM1/LO1 © Reset Zoom
1
May 3, 2021 1:00 PM

Planned capacity
exceeds actual
capacity

Registrations far
Sensor_In
Sensor_Out

lower than
— Sensor_HeadCount

planned capacity — CMX_HeadCount
— Crestron_HeadCount
— TotalRegistered
240 — ClassPlannedSize

/ 1 Attendance far

lower than

/ N _ registrations
B

i —1

T T T

Ins / Quts
N
(=]
w
N
(=]
wnojpeaH

————

I T T T 1 T T I T T T T T T

< B:30 AM 9:00 AM 9:30 AM 10:00 AM 10:30 AM 11:00 AM 1:30 AM 12:00 PM 12:30 PM 1.00 PM 1:30 PM 2:00 PM 2:30 PM 3:00 PM 3:30 PM 4:00 PM 4:30 PM 5:00 PM 530PM >
Mon May 3
2021

Sensor data is automatically contextualised against other enterprise data sets including Location Data (Archibus), Class Timetabling Data (Syllabus
Plus) and Class Registration Data (Allocate Plus) to identify under utilisation of spaces.
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Billing l

Provider
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Meter Data

Class & Teaching
Schedules

2. Energy: Usage & Forecasting

W=

=

=

=9

Per building
long-term
forecast
(210 days)

Per building
short-term
Forecast
(Weekly)

Campuses

9

Buildings

114

Confidence
Level

380%
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~
4 EnergyDemand-Grid for27Jul |~ A Energy

é Energy Demand - Grid for 8 Jul gjﬂ ~
Energy Costs - Jun 22 .

Total Total Emissions (CO,)

S 19 0 64 244142 kwh 200630.3kg
)

Current week energy forecast

I Benefits

Contextualisation of data not

250k . (]
Total Total Apparent B preVIOUSIV pOSS|bIe
4720.7kWh 4805.4kvAh g 225k
Min. PF Peak Total Emissions (CO,) o
0% 68.3kwh 5616.2kg 175k
at 8:00 AM - 8:15 AM at 4:00 PM - 4:15 PM [ (] [ ege
, T Expediated visibility of
-O- Solar Generation for 27 Jul o ' ’ ’ ! .
— — ® Forecistad Range(Lower-Uppeny oAl value consumpt|on and costs

73.6kwh TT7.2kvAh Show 3 months Forecast Download 3 months Forecast
Usage snapshot Campus-wide — Weekly forecasting
Improved budgeting of a
181 MEDICAL BUILDING Actual vs Predicted Energy X

multi-million dollar spend

266 11 BARRY ST 3 months Energy forecast: 01 Oct 21-31 Dec 21 =
144 KENNETH

MYER BUILDING

248 PETER 102 DAVID

il PenNGTON Data driven targeting of
sustainability initiatives

266 11 BARRY ST
@ 102 DAVID PENINGTON BUILDING
248 PETER DOHERTY INSTITUTE 150k
144 KENNETH MYER BUILDING o 23 08t 8 Mov Gl
® 181 MEDICAL BUILDING

e Forecasted Value == Actual Value @ Forecasted Range(Lower-Upper)

Top consumers Building - Quarterly trend; forecast vs actual



MELBOURNE

Energy: Contextualisation

Energy use vs building gross floor area (GFA): Energy Intensity

Average Electricity Consumption (MWh) vs. Internal Gross Floor Area (m’

30

25

- N
o o

Energy Consumption (MWh)

5

PPN oy

|
u
=
K

101 - BEAUREPAIRE CENTRE

106 - LAW BUILDING

115 - REDMOND BARRY BUILDING

130 - UNION HOUSE

141 - CONSERVATORIUM OF MUSIC

149 - OLD ARTS BUILDING

156 - OLD GEOLOGY BUILDING (SOUTH WING)
163 - WALTER BOAS BUILDING

170 - MECHANICAL ENGINEERING BUILDING

176 - INFRASTRUCTURE ENGINEERING (BLOCK D)
184 - OLD MICROBIOLOGY BUILDING

193 - ELECTRICAL & ELEC... ENGINEERING BUILDIL...
201- THOMAS CHERRY BUILDING

248 - PETER DOHERTY INSTITUTE

263 - KWONG LEE DOW BUILDING

379 - 207-221 BOUVERIE ST

400 - VETERINARY PRECLINICAL SCIENCES BUIL...

102 - DAVID PENINGTON BUILDING

107 - UNIVERSITY SQUARE CARPARK

122 - BIOSCIENCES 2

133 - GLYN DAVIS BUILDING

142 - FVAS BUILDING

150 - OLD QUADRANGLE BUILDING

158 - SIDNEY MYER ASIA CENTRE

165 - CHEMICAL ENGINEERING 1

171 - EASTERN RESOURCE CENTRE (ERC LIBRAR...
177 - BAILLIEU LIBRARY

187 - GATEKEEPER'S LODGE

194 - FOOD & NUTRITION BUILDING

220 - 780 ELIZABETH ST

249 - 183 BOUVERIE ST (LINCOLN SQUARE GYM)
266 - 11 BARRY ST (BUSINESS SERVICES)

381- 333 EXHIBITION ST

402 - GATE KEEPER'S HOUSE

o

Internal Gross Floor Area (m?)

AV

103 - NONA LEE SPORTS CENTRE

10 - THE SPOT

123 - BIOSCIENCES 1

134 - ELISABETH MURDOCH BUILDING
143 - BIOSCIENCES 3

151 - WILSON HALL

160 - PETER HALL BUILDING

166 - OLD METALLURGY BUILDING

173 - OLD ENGINEERING SCHOOL

181- MEDICAL BUILDING

189 - FRANK TATE BUILDING

195 - SOUTH LAWN UNDERGROUND CAR PARK
221- 45 BARRY ST (LEVEL 3)

250 - 233 BOUVERIE ST

278 -100 LEICESTER ST

384 - 158 BOUVERIE ST

403 - RUTH BISHOP BUILDING

9

104 - ALAN GILBERT BUILDING

112 - UNIVERSITY HOUSE

125 - BUILDING 125

136 - IAN POTTER MUSEUM OF ART

144 - KENNETH MYER BUILDING

153 - CHEMISTRY BUILDING (WEST WING)
161 - BUILDING 161

168 - DOUG MCDONELL BUILDING

174 - INFRASTRUCTURE ENGINEERING (BLOCK C)
182 - BROWNLESS BIOMEDICAL LIBRARY
191 - JOHN MEDLEY BUILDING

199 - 757 SWANSTON ST (...P 1 & STUDENT SERVI...

245 - 32 LINCOLN SQUARE NORTH
260 - 200 BERKELEY ST

333 - EASTERN PRECINCT UNDERGROUND CAR...

385 - UNIVERSITY HEALTH SERVICES BUILDING

405 - ELIZABETH BLACKB...N SCHOOL OF SCIEN...

105 - FBE BUILDING

113 - BALDWIN SPENCER BUILDING

128 - OLD PHYSICS BUILDING

139 - BABEL BUILDING

147 - BIOSCIENCES 4

155 - OLD GEOLOGY BUILDING (NORTH WING)
162 - STUDENT PAVILION

169 - ENGINEERING WORKSHOPS

175 - INFRASTRUCTURE ENGINEERING (BLOCK B)

183 - OLD HOWARD FLOR... LABORATORIES BUIL...

192 - DAVID CARO BUILDING

200 - MCCOY BUILDING

246 - 550 SWANSTON ST (AUDIOLOGY CLINIC)
261- 203 BOUVERIE ST

348 - 723 SWANSTON ST (..BOURNE DENTAL CLI...
387 - UNIVERSITY CAMPUS MANAGEMENT BUIL...

498 - ERNIE CROPLEY SPORTS PAVILION

16



Smart Campus Platform

Cost effective, full stack cloud-based platform
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loT Sensors Fleets

P
S’
Space ==

occupancy @ ~1500

counters Q
[}

Desk

(( E D))
occupancy TDﬁ% ~1000

counters

Environmental
sensors

~2200

Smart Campus draws data from multiple sensors, including fleets of
loT sensors along with numerous system-to-system integrations.

System-to-System

TRIDIUM Buiding
- VA Management
niagara

Electricity demand &

generation C lari tl

S, Building
“QQ,ALLA GHER» Access

WiFi spatial SPACES
analytics L 4

Historical weather

Australian Government & for ecaSting

Bureau of Meteorology

g
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Reference Data

i - Space booking &
TE TimeEdit scheduling

Space & Asset
Management N ™\ ARCHIBUS

Student

LeChnOIOQYI Management
Class Scheduli
“emeaties  Allocate
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Building Maps
MazeMap




Smart Campus Visualisation & Reporting

B campusiow x +

€ C @ campusnow.unimelb.edu.au/campus/PAR

X CampusNow

Cracknel

MELBOURNE

Parkville ~

Buildings Count
218

&8 Occupancy - Head Count

Daily access card swipes by card type (at 1159 AM) =

BNLa - Visitor Cards: 197
MBC/Neuroscience 203 -
Keycabinet: 1 Contractors
AD Student Sync: 875 g
Contractor sync: 330

AD SUfl Sync: 2439

© BN102 - Bio21 Keycabinet
® Restricted: Campus: Parkville - PDI - Visitor Cards

port & Parking
@ Visitor Management

13y

£ Energy Demand - Grid for 29 Nov L B R
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Data Ac u is iti O n Often the greatest challenge is reliably acquiring data from the field. Smart
q Campus provides both the infrastructure and expertise, needed to support a
diverse choice of sensor options and flexible connectivity methods.

Internet of Things loT System-to-System Integrations

We can connect a multitude of sensors the We operate a number application

the platform and provide, at each campus, integrations, with both internal UoM

a dedicated radio network (LoRaWAN) to applications and external cloud-based
this end. We can also use traditional services, such as the BoM’s weather data.

connectivity such as WiFi and Ethernet Have a system mind? We can connect it.

Sensor R i
b . Master
Data Hub

Ethernet
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Data The platform follows a traditional data processing pipeline architecture,
implementing three steps; extract, transform and load (ETL). The pipelines also

- erform ‘contextualisation’ which is a powerful capability of the platform
Processing ° P pabiity of fhe p

Multiple (>4000 end-points) acquiring and producing data in the field
(commonly referred to as ‘the edge’.

Data in pushed to various endpoints on the SC platform, depending
on the type of producer.

5}
Acquire

\l/

Step 1. -
Data Producers . ?

Data is extracted from a diverse array of source formats into a standardised form.
This form uses an Open Geospatial Consortium (OGC) observation record format
It represents an industry standard, JSON based format for lIoT data.

Extract

Step2.
Data Processing Pipelines .

Observation records then have additional information appended to them to provide
context.

Step 3.

This includes items such as location, timetabling information and space characteristics
Contextualisation

It is now referred to as a Smart Campus event

Transform

Event records are loaded into the Smart Campus data
lake (immutable persistent storage). Data is also held in
‘warm storage’, maintaining the last 60 days of records
for expedited querying.

Smart Campus
Data Lake )

Load
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What is
Contextualisation?

The power of the Smart Campus
platform lies in the concept of
contextualisation.

Through an extensible field,
attached to every single event
record, information giving
additional context to the event is
inserted into each recorded.

Today this context information
includes space metadata, class
timetabling and academic
calendar.

g

“Sensor 23A4 is
located in building 104,
level 2, room 245”

‘Room 245 has a
capacity of 30 and gross
floor area of 345m2”

“‘ECO1120 was
running in this room
at this time”

temperature: 23.5°C
date_time: 4/3/26 9:45am
sensor_id: 23A4

location: PAR;104;2;245

capacity: 30
GFA: 345

Class_session: eco1120

MELBOURNE

“This event occurred
during the Semester 1
teaching period and was
recorded on a weekend”

day_activity:semester_1
day_type: teaching_period
is_weekend: false
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Bridging the OT / IT Domains

Facilitating OT telemetry capabilities in partnership with the CO&D Campus Analytics team

Space Management

Campus Management

Smart Campus

(Im

SC Product Manager

(om (om
Manager CO&D Campus Analytics
Ned Halliday
Leads strategic, data driven FM initiatives across UoM
Digital Estate Master Systems Integrator (MSI)

Strategy Henry Li

OT Asset Repr i, Li ling & > d: el and davelop related to the

Management ion of the Uni ity's OT data
Asset Telemetry Standards

h

Third Party Vendors &
Service Providers

A

Campus
Assets

Standards | OT Syst

4

OT Data

ds

h 4

Mark Maorris

Collabarates with the Manager & M5 in terms of a
supparting product and services roadmap for CO&D OT.

SC Infrastructure Lead
Michael Gibbs

Collaborates with the M5! in developing sensor

CA Data Engineer
Kit Foster

A~

ala's

CcMm
Stakeholders

Technical enablement of OT
data availability for analysts. Ensures

»| deployments {new data acquisition) and works with 5C
de pars to enable i i

Smart
Campus Data
Lake

SC Data Engineer Store for
Mark Young operational

A

data availability, quality and accuracy

AR

h 4

h 4

CA Data Analysts
Lei Huang

A~

Ed asset
Platform-centric access, support & telemetry data

guidance to CM Engineer

SC Data Scientist
Faisal Chohan

Statistical analytics
Forecasting & modelling

|

CampusNow - Dashboards & reporting
supporting OT data analytics and forecasting
[Strategic State]

Programmatic access - Analysts provided

h 4

Platform-centric support for
modealling & forecasting on the 5C

direct, programmatic access to SC data lake

Ideation

B CRES -
I »
=5 4"‘rz‘rps

THE UNIVERSITY OF

MELBOURNE

Smart Campus Product Manager and
Infrastructure Lead collaborate with MSI and
CA Manager in identifying and developing
new sources of OT telemetry data.

Implementation

CA Data Engineer collaborates with SC
resources to implement and commission
new sources of OT telemetry data.

End state is to make these new data
available in the Smart Campus data lake.

Execution

With new sources of now data available in
the SC data lake, CA analysts have
programmatic access to extract, cleanse,
prepare and analyse these data, supporting
their internal initiatives and stakeholders.
Where required, CA Analysts interact and
collaborate with SC data specialists in
developing more complex analytics and
modelling.
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Realtime data for campus insights

Energy management
Space utilisation
Building comfort levels
Badge swipes / security

Mice traps!

Space
Utilisation
Temperature
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Smart Campus offers two pathways when working with the data we collect.

An a Iyti CS & M odel I i 1] g Our CampusNow application is the primary portal into our data and analytics.

Our team also compromises of several data specialists who can assist in
e -
more bespoke needs. For advanced users we offer several DIY data options.

Smart Campus Services

We offer a range of analytics and
modelling services. Access to our
primary data and secondary analysis is
via the CampusNow web app. We also
have data specialists within the team
that can assist and collaborate with
custom analysis and reporting.

Self Serve

We can provide programmatic access to
the Smart Campus data lake, allowing
for DIY data analysis. There are multiple
options for interfacing with standard
academic research tools such as
MatLab and R.

A

python

MATLAB

Studio
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Data
Visualisation

Through own flagship application
CampusNow, users can interact with the
data we collect and analysis we produce,
whilst also able to access standardised,
scheduled reporting.

MELBOURNE

Parkville

-
Emergency
Blue Phone

Parkville

visualisation

Room 230

Lecture Theatre (141243 seats)

STUDENTS  LIBRARY STAFF ALUMNI GIVING CONTACT Q

My Dashboard Map Things Alarms Reports

Kwong Lee Dow Building l\m

2 map-
Drinking Fountain

=K } based data exploter

Female Toilet

G08 KWONG LEE
DOW BUILDING
(Building 263)

STUDENTS LIBRARY STAFF ALUMNI GIVING CONTACT

MyDashboard ~ Map  Things Alarms  Reports

Kwong Lee Dow Building
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Technology landscape

The Steinel and Xovis sensors represent the bulk of the occupancy counting sensor fleet

MELBOURNE

.O steinel

Based on a stereoscopic (dual lens) approach used
to create 3-dimensional views and subsequently
derive counts.

These sensors are installed in a downward facing
orientation above door exit and entry points.

3D views of persons moving through the doorways
are used to count individuals and direction of travel.

Small, discrete, passive sensor tracks desk \ \
occupancy, using a thermal sensor to detect :
human presence. The sensor can be
installed in minutes, with no data cabling
required and a 4+ year battery life. Unit ~

pricing is approximately $AU130.00 including ELSYS
battery

These sensors are based on a more traditional
camera/computer vision model. Though the units
employs multiple sensing technologies such as
passive infrared (PIR), ultrasonic and HF radio (like
radar), to improve accuracy.

PART OF
BEMSIQ

GROUP

Southbank
Floors &

Parkville Parkville Parkville
Desk Occupancy Teaching Floors & Teaching
sensors sensors Spaces Building Spaces

Building

et =20 ~400 ~60% ~200 ~50%




Air quality and presence detection

 CO2 sensor

ELSYS » Temperature sensor Buildings
* Humidity sensor
5 * Light sensor 41 5
» Motion detection sensor (PIR)
Teaching
Spaces

() LéRaMM N’ o

 Low power radio network
 Perfect for sensor data
 Cost effective at scale

MELBOURNE

Total
Sensors

~2500



Engagements

MELBOURNE

In addition to the broader strategic partnerships and development of supporting defined
products and services, the Smart Campus data and skillset is regularly called upon to support
more bespoke requests and initiatives

01. Open Day

Over the past three years, in
collaboration with Communications
and Marketing, Smart Campus has
continued to evolve capabilities to
support quantifying attendance and
engagement during UoM’s annual

Open Day.

The teams delivers a set of custom
reports supporting analytics across
key buildings and categorised by
faculty

02. Quiet Spaces

FE&IT provides ‘quiet spaces’ within
their buildings, geared towards
neuro-diverse students.

Noise levels within these spaces are
often a source of contention and
sometimes conflict.

In collaboration with Smart Campus,
FE&IT have trialled sound sensors
aimed at quantifying noise levels,

understanding what levels are
acceptable to stakeholders and
allowing for rapid interventions when
outside acceptable levels

03. EMI / Metro Tunnel

Smart Campus has been engaged to
onboard several electromagnetic
interference (EMI) sensors.

These devices assist in quantifying

the impacts of EMI from the Metro

Tunnel on various Parkville MDHS
facilities.

These data are ingested into the SC
data lake and made available to
University stakeholders.

04. UoM Sports Tailgating

Data from occupancy sensors
located at gym entries is combined
with membership swipe data to
identify potential instances of
tailgating.

This monthly report is provided to
gym stakeholders, who when
identifying potential tailgating will
request associated video
surveillance footage to to establish
the requisite evidence.
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THE UNIVERSITY OF

MELBOURNE

SELECT C us

Parkville »

Campus

s+ Capacity

108,068

D No. of Buildings

165

; People Counters

958
110

‘. Environmental
1,181
638

[a] TotalArea

644,512

9 No.of Desks

17,595

CD All Things
2,147
808

(=1) Utility Sensors
8
53

L1M

L1

GM

REAIDERAINT

BIOSCIENCES 1
(Building 123)

BIOSCIENCES 2
(Building 122)

BIOSCIENCES 3

GRAINGER MUSEUM (Building. 143)

(BUILDING 140)

OLD ARTS BUILDING

(Building 149)
KENNETH MYER
BUILDING
(Building . 144) PARKVILLE
BUILDING 195

PARKVILLE CAMPUS

MEDICAL BUILDING
(181) Access'through
Medical building
only for those with
authorisediaccess via
unimelb card swipe

- UNIVERSITY
214 BERKELEY ST
- SQUARE CARPARK
(BUILEIRS 208) (Building 107)

169 BERKELEY ST

INFRASTRUCTURE
ENGINEERING_BLOCK
B (Building 175)

FEAMTHC

REDMOND
BARRY BUILDING
(Building 115)

ELISABETH MURDOCH
BUILDING

PETER HALL BUILDING
(Building 160)

BUILDING 161

STUDENT PAVILION
(BUILDING 162)

B241

158 BOUVERIE ST,
CARLTON, VIC 3053

¥ Desk Occupancy

EASTERN PRECINCT
UNDERGROUND
CARPARK
(Building 333)

Building 189
1888 BUILDING MELBOURNE
(Building 198) CONNECT_CLT
(Building 291)

203 BOUVERIE ST,
CARLTON SOUTH, VI(
3053 (Building 261)

UNIVERSITY HEALTH
SERVICES BUILDING
(Building 385)




ALUMNI GIVING CONTACT

STUDENTS LIBRARY

My Dashboard Map Things

& CAMPUS
New
Glyn Davis Building

TH 'ERSITY OF
MELBOURNE

|
|
|
|

Standing Room (Ethicallly
sdurce(l coffee)
7 ‘

III

, |
Standing Room '.'
J

J

Unnamed

[&] Total Area

3,160

Headcoun

71

s34 Capacity

920

CLOSE v

P=1 No.of Desis GLYN DAVIS
27 BUILDING

Exhibition
Space (G11) { z
Library Entrance
Occup. De
11.5

People Counters C0 All Things e
Lt Qt_xigt Study (G37)

10
“ T —— LG30 ABP Library

0
0

2 &

‘ Environmental (i) Utility Sensors
.35 (G32)

1N n




STUDENTS LIBRARY  STAFF

CAMPUS
THEUNI\-'EH.\'I' OF N.w
MELBOURNE
0 Campus . == Refine Filters
All
2_n?i_nf1t_es_a-g_o PAR:149:2:204 ?rs-cq_:»z:-tzrt:li_l?lg Elecom Electronis Supply Environmental
« Offline 4 morjtr:us ia\go PAR;103;0;G05 :er.s-.cq_:rz:-t:r(:]{-m?s Elecom Electronis Supply Environmental
5_n?i_nf1t_e_s_a-|-:g;o PAR:404:1;C104 :ersciJZ‘cDCJJ}?E\O Elecom Electronis Supply Environmental
E_n?i_ni.it-es-a.g_ci COM:991:0:TG29 ?rs-cq_:»z:-c:r{:nfzao Elecom Electronis Supply Environmental
S;nji_ni.it:e-s;a.l.:g-?. PAR;174;5;504 ?rsci:IZ‘cDC‘J?DTﬂ Elecom Electronis Supply Environmental
» Offline N morjth a_g-o_ PAR;133;0;,G23 ?r.s-.cq_:pz:-E:}{:J{_MN Elecom Electronis Supply Environmental
« Offline 4 o L PAR;199;1;106 ers-co2-001169 Elecom Electronis Supply Environmental

Oe 0



THE UNIVERSITY OF

MmELBOURNE Univers... <

Vv University of Melbourne

Ballarat

{ VVVVVVVVVVVVVVYV

Burnley

Clinical

Common Areas
Creswick
Dookie

Inactive

Hawthorn

Parkville

Others

Parkville Temporary Resid

Regional Campus Locatio

Residential

Shepparton
Southbank
Werribee

vV V V V VvV

411 - WERRIBEE BUILD
413 - WERRIBEE SHARE
414 - WERRIBEE RURAL
415 - WERRIBEE BIOHA
416 - WERRIBEE PATHC

417 - WERRIBEE PARAS +

powerep Y  {iff B€Ca

-

BE\YON. o
360 TOUR i/
360 TOUR X | MAP X N AsSETs X
NAME

v e
o *®

® %ﬁ,:‘

®o 0 0¢
®
")

Powered by Esri

4

418 - FHR16 Fire Hose Reel

Auto Door - entry to Footbath/wheel ba

Eye Wash Station 418-411

Safety Shower 418-410

Safety Shower 418-410

418 FR.4.1 Freezer Room

Back Flow Device - Cleaners Adj 418-4(
Footbath/wash

Eye Wash Station 418-412

Safety Shower 418-412

418 FUMECUPBOARD FC4-1




Short term quick wins: Progress your Digital Estate Journey

Start small / leverage quality data from a recent project

Stocktake existing asset data — leveraging information from business
partners

Partner with researchers/faculty collaboration / student internships
integrated learning leveraging student programming skills / A.l. tools for
data automation.

Draft aspirational goals in a Digital Estate Strategy. Start with a one
page 'strategic briefing proposal’ clearly documenting the use-case, ROI
and business impacts of not proceeding. This document will underpin
future funding proposals for your IT capital pipeline.

Co-create / continued feedback from internal stakeholders to ensure
alignment with broader strategic objectives of your institution.

Seek sector peer review -reach out to sector colleagues you'll be
surprised how many peer colleagues are on a similar journey and
have valuable lessons and tips to share

Ensure your updated data standards requirements are reflected in your
contracts! (capital works & maintenance).

Collaborate closely with your capital works and maintenance colleagues.

Seek their feedback on how to best approach the requirement for data
standards in a project context. Seek feedback from PMs, can't say this
enough! You won't see the hurdles unless you seek feedback!

Consider cultivating a data governance working group — collaboratively
define your data sponsors, data custodians, data stewards (internal &
external) who/which team is ultimately accountable for the

data maintenance and how is the data quality measured?

2. Faculty of
. Engineering & IT
(FEIT) | Digital

WIIRUNTYTEIRAS T Estatos Team
MELBOURNE

Digital

Estate

Internship Building3
Program

Gain hands-on experience in spatial data, GIS,
and digital infrastructure while contributing to
projects shaping the University’s future campus

operations.

Internship Opportunities
Key Dates

Space auditing of buildings and assets
Site surveying
Drafting CAD floor plans

Applications Close:
15 September 2025

GIS data mapping 5‘0"“"':"“':? N—
i to late ymber 20
Using tools like AutoCAD, ArcGIS, Power BI, Archibus, AR VMBSt ¢
MazeMap .
) - This internship is ovoilabie
e Programming and automation with Python & LISP as combination of onsite and
o Digitalintegration using Boomi Platform remate wark All candidates

are considered including

o BIM modelling with Revit Ebarmatlonatsticants

"The internship was a big stepping stone for me - the skills {leorned stll help

me every day as a Civil Engineer, *

“This experience broadened my understanding of spotial engineering and gave o
scan the -3‘%]
QR code to R 'ﬁ‘,

me practicol skills | now use in my PhD research.
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s« Thank you and questions.

Get in touch!

Jade Germantis

Program Director, Digital Estate, Innovation & Analytics.
Campus Operations & Delivery

The University of Melbourne

jadepg@unimelb.edu.au
LinkedIn QR:

Podcast/Research/Innovation Projects for further interest:

Podcast: Building Digital Estates: Jade Germantis on Data-Driven
Facilities
https://www.youtube.com/watch?v=V8iN6Beu6jc

TEFMA Webinar- TEFMA Maurey Pawsey Scholarship Insights.
Innovation in digital wayfinding technologies and universal design fo |
Videos & Movies on Vimeo

University of Melbourne and Beca - Digital Estate Asset Stocktake
https://vimeo.com/884574609/5dfb070577?fl=pl&fe=sh

Article: Pioneering Digital Transformation in Asset Management
https://www.amcouncil.com.au/pioneering-digital-transformation-in-asset-
management/

Openly Inclusive. A.l. based automated accessibility & inclusion
building self-assessment platform.
https://www.youtube.com/watch?v=wN8mKn8n028
https://openlyinclusive.org/

{c) The University of Melbourne 2025

This material is protected by copyright. Unless indicated otherwise, the University of
Melbourmne owns the copyright subsisting in the work. Other than for the purposes permitted
under the Copyright Act 1968, you are prohibited from downloading, republishing,
retransmitting, reproducing or otherwise using any of the matenals included in the work as
standalone files. Shaning University teaching matenals with third-parties, including
uploading lecture notes, slides or recordings to websites constitutes academic misconduct
and may be subject to penalties. For more information: Academic Integnty at the Universi
of Melbourne

Requests and enquiries conceming reproduction and rights should be addressed to the
University Copyright Office, The University of Melboune: copyright-office@unimelb_edu_au

The University of Melbourne (Australian University) PRV12150/CRICOS 00116K
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