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95% of our projects are small 
refurbishments of a few rooms without 

‘BIM’, ‘digital twins’







Locating and specifying university assets 
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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

Advancing Melbourne 2020-2030

Sustainability 2030 Estate Master Plan 2030

Smart Campus

Space Use Energy Building Management
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Strategic Fit Smart Campus both supports and complements the traditional business 

intelligence capability at UoM. It delivers a targeted focus on purely 

operational aspects of the University and its campus.

University Decision Support 

(UDS)

Delivers university-wide business 

intelligence reporting across research, 

students, finance and workforce. Data 

sets resides in DataHub and reporting 

served via InfoHub (MicroStrategy)

Existing integration Potential integration

UDS Data Lake SC Data Lake

Smart Campus (SC)

Delivers operational intelligence 

supporting facilities management, estate 

planning and sustainability. Foundation 

is the gathering and analysis of 

operational telemetry and its 

presentation via the CampusNow app.
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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

The use of built space has 

fundamentally changed post 

Covid and UoM is no exception. 

Additionally, traditional 

paradigms around how space 

best supports pedagogical 

outcomes are shifting.

Consequently, there is sharp 

focus on how space is planned 

and used UoM.

Smart Campus answers these 

questions through the use of 

sensor technologies

02. Energy 

Footprint

The University’s Sustainability 

2030 plans lays out a 

commitment to be ‘climate 

positive’ by 2030.

Additionally, energy expenditure 

is the second largest line item 

after salary and wages.

Smart Campus enables insights 

into our energy footprint through 

the harvesting of various energy 

demand and generation 

sources.

03. Campus 

Experience

Delivering the best outcomes 

for our students, academic and 

researchers, is the penultimate 

reason for us all being here.

We are continuously searching 

for avenues to apply operational 

data in the improvement of 

peoples’ experience on our 

campuses.

In addition, our infrastructure 

and expertise is leverage by 

researchers for the acquisition 

& curation of field data.
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1. Estate Planning

Optimised class timetabling

Evidence 
based 

decisions

Space Contextualisation

Door 
swipe 

data

Meeting room
occupancy 
counts

Space 
occupancy
counters

Improved space use 
efficiencies

Data driven maintenance 
scheduling

Evidence-based capital 
investments

Benefits
WiFI location 
analytics

Class Scheduling
Class Registration



Estate Planning: Space Utilisation

Building reference data Real-time occupancy + recent history

Busy times; modelled based on historical 
data.
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Estate Planning: Space Utilisation

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.

Planned capacity 
exceeds actual 

capacity 

Registrations far 
lower than 

planned capacity  

Attendance far 
lower than 

registrations

Kathleen Fitzpatrick Theatre
Monday 3rd May 2021
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2. Energy: Usage & Forecasting

Smart 
Campus 

Billing 
Provider

Meter Data

Class & Teaching 
Schedules

Weather
 data

Campuses

9

Buildings

114

Confidence
Level

80%Usage
Reports

Per building
long-term
forecast
(210 days)

Per building
short-term
Forecast
(Weekly)
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Campus-wide – Weekly forecasting 

Building - Quarterly trend; forecast vs actual

Contextualisation of data not 
previously possible

Expediated visibility of 
consumption and costs

Improved budgeting of a 
multi-million dollar spend

Data driven targeting of 
sustainability initiatives

Benefits

Energy: Usage & Forecasting

Usage snapshot

Top consumers
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Energy: Contextualisation

Energy use vs building gross floor area (GFA): Energy Intensity
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Smart Campus Platform
Cost effective, full stack cloud-based platform 



Space 

occupancy

counters

Environmental

sensors

IoT Sensors Fleets

~1500

~1000

~2200

System-to-System

Building

Management

Electricity demand & 

generation

Building

Access

WiFi spatial

analytics

Reference Data

Key Data Sources Smart Campus draws data from multiple sensors, including fleets of 

IoT sensors along with numerous system-to-system integrations.

Desk 

occupancy

counters

Historical weather

& forecasting

Space booking &

scheduling

Space & Asset

Management

Student

Management

Class Scheduling 

& Timetables

Campus & 

Building Maps
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Smart Campus Visualisation & Reporting

CampusNow 

Real-time View

Smart Campus Splunk 

Dashboards

Historical Reporting
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Data Acquisition Often the greatest challenge is reliably acquiring data from the field. Smart 

Campus provides both the infrastructure and expertise, needed to support a 

diverse choice of sensor options and flexible connectivity methods.

Internet of Things IoT

We can connect a multitude of sensors the 

the platform and provide, at each campus, 

a dedicated radio network (LoRaWAN) to 

this end. We can also use traditional 

connectivity such as WiFi and Ethernet

Sensor

Ethernet

Smart

Campus

System-to-System Integrations

We operate a number application 

integrations, with both internal UoM 

applications and external cloud-based 

services, such as the BoM’s weather data. 

Have a system mind? We can connect it.

Master

Data Hub

Smart

Campus
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The platform follows a traditional data processing pipeline architecture, 

implementing three steps; extract, transform and load (ETL). The pipelines also 

perform ‘contextualisation’ which is a powerful capability of the platform

Data

Processing

Page [21]

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.

Smart Campus
Data Lake

Step 1.

Data Producers

Step 2.

Data Processing Pipelines

Step 3. 

Contextualisation

Producer #2

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 IoT data.

Observation records then have additional information appended to them to provide 

context.

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

It is now referred to as a Smart Campus event

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.
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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.

temperature: 23.5°C

date_time: 4/3/26 9:45am

sensor_id: 23A4

temperature: 23.5°C

date_time: 4/3/26 9:45am

sensor_id: 23A4

location: PAR;104;2;245

“Sensor 23A4 is 

located in building 104, 

level 2, room 245”

temperature: 23.5°C

date_time: 4/3/26 9:45am

sensor_id: 23A4

location: PAR;104;2;245

capacity: 30

GFA: 345

“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

23A4

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

day_activity:semester_1 

day_type: teaching_period 

is_weekend: false

“This event occurred 

during the Semester 1 

teaching period and was 

recorded on a weekend ” 

Data 

Lake
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Bridging the OT / IT Domains
> Facilitating OT telemetry capabilities in partnership with the CO&D Campus Analytics team

Ideation

• 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.



Realtime data for campus insights

• People counters Occupancy heat maps

• Energy management

• Space utilisation

• Building comfort levels

• Badge swipes / security

• Mice traps!
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Analytics & Modelling
Smart Campus offers two pathways when working with the data we collect. 

Our CampusNow application is the primary portal into our data and analytics. 

Our team also compromises of several data specialists who can assist in 

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.
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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.

CampusNow data 

visualisation

CampusNow map-

based data exploter



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.

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.

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

Occupancy

sensors

~1200

Parkville

Teaching 

Spaces

~400

Parkville

Floors & 

Building

~60%

Desk

sensors

~800

Southbank

Floors & 

Building

~50%

Parkville

Teaching 

Spaces

~200

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 

battery



Air quality and presence detection

Buildings

415

Teaching 

Spaces

+850

Total 

Sensors

~2500

• CO2 sensor 

• Temperature sensor 

• Humidity sensor 

• Light sensor 

• Motion detection sensor (PIR)

• Low power radio network

• Perfect for sensor data

• Cost effective at scale
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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.

Bespoke
Engagements

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





Leveraging exemplary practice

UoM Digital Estate developed by certified professionals 
inISO19650 – Information Management, and ISO 27000 for 

Information Security







Top take aways
• 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.I. 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? 

Short term quick wins: Progress your Digital Estate Journey





 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:

(c) The University of Melbourne

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.I. based automated accessibility & inclusion 

building self-assessment platform. 

https://www.youtube.com/watch?v=wN8mKn8n028

https://openlyinclusive.org/

https://www.youtube.com/watch?v=V8iN6Beu6jc
https://vimeo.com/1079652081/7c3980f928
https://vimeo.com/1079652081/7c3980f928
https://vimeo.com/1079652081/7c3980f928
https://vimeo.com/1079652081/7c3980f928
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https://vimeo.com/1079652081/7c3980f928
https://vimeo.com/1079652081/7c3980f928
https://vimeo.com/884574609/5dfb070577?fl=pl&fe=sh
https://www.amcouncil.com.au/pioneering-digital-transformation-in-asset-management/
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