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Alan Kay “The best way to 
predict the future is 

to invent it”

DTU Smart Library
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About me
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About me

La catedral del mar

Text Digitization Datafication



• Why

• Implementation

• The 3 areas in 
focus

• Final notes

Agenda
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Build for books, 
but now for people
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Challenges
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Comfort – feeling of being home
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Flexible space
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Big events with 3000-6000 
extra visitors
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IOT -

Fast growing industry 
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Spark innovation

Reuter's Top 100: Europe's Most 
Innovative Universities 2018

TOP UNIVERSITIES | 2018 RANKINGS

1 KU Leuven

2 Imperial College London

3 University of Cambridge

4 Federal Polytechnic School of Lausanne

5 University of Erlangen Nuremberg

6 Technical University of Munich

7 University of Manchester

8 University of Munich

9 Technical University of Denmark

10 Swiss Federal Institute of Technology Zurich



DTU Library, Technical University of Denmark 05 June 201813

Spark innovation

Reuter's Top 100: Europe's Most 
Innovative Universities 2018

TOP UNIVERSITIES | 2018 RANKINGS

1 KU Leuven

2 Imperial College London

3 University of Cambridge

4 Federal Polytechnic School of Lausanne

5 University of Erlangen Nuremberg

6 Technical University of Munich

7 University of Manchester

8 University of Munich

9 Technical University of Denmark

10 Swiss Federal Institute of Technology Zurich



DTU Library, Technical University of Denmark 05 June 201814

Digital Denmark
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Digital Denmark
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Digital Denmark

World Economic Forum



DTU Library, Technical University of Denmark 05 June 201817

Workshops
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Workshops
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DTU Smart Library vision
Smart start in 2013!

Led to the following vision:

The library space will be an indoor living lab,
where students, researchers and entrepreneurs
can develop, test and demonstrate SMART
technologies, analyze the collected data and
conduct research- and student projects, while
optimizing the indoor climate, lighting and
acoustics and therefore boosting the chances
of learning.
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Renovation summer 2017

20
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Renovation summer 2017

25



DTU Library, Technical University of Denmark 05 June 201826



DTU Library, Technical University of Denmark 05 June 2018

Safety, acoustic and 
comfort 

•3.600 m² new acoustic ceiling

•New ventilation system with 12 
adjustable zones 

•500 ekstra power sockets

•Acousticplates on walls

•Automatic sprinkler system (AVS)

•Automatic fire alarm system (ABA)
27
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Dynamic Light

Turning the library into a 
showroom for innovative 
lighting solution
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Dynamic Light

• LED

• 2,5 km

• 27 zones

• 5 manuel zones

• Red and Blue zones

Impact of light
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• IBeacons - bluetooth

• Microphones - noiselevel

• Temperature

• Humidity

• CO2 

• VOC

• Camera

Sensors
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Camera

31

• People count

• Demographics

• Heatmap

• Trackmap

New algorithm 
that can count 
furniture!
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Trackmap

32
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SMART project

35
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SMART project

36
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Strategic 
scope

37
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Strategic 
scope

38
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Strategic objectives

• DTU will be among the five leading technical universities in 
Europe.

• DTU will assure and expand the students’ access to 
experimental facilities and activities designed to train 
engineers.

• ..to boost skills in innovation and entrepreneurship.

• DTU will provide facilities that allow the design, 
development and testing of specific product and service 
concepts.

• DTU’s infrastructure will support education, research, 
scientific advice, and innovation by having modern and 
competitive experimental facilities and infrastructure

39
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Areas of 
focus

40
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The 3 areas of focus

41

Learning 
common

•Comfort

•Services

Data innovation

•Infrastructure

•Data literacy

•Innovation/co-
creation

Facility 
management

•Utilisation

•Optimization

•Allocation

Learning 
common

Facility 
management

Data 
innovation

DTU Strategic objectives
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• Comfort

• Services

Learning Commons



DTU Library, Technical University of Denmark 05 June 201843

Comfort

Find your 
comfort level

Adjust to 
your comfort 

level

Ergonomics

http://www.sparkproductivity.com/
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Comfort

APP
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• Comfort

• Services

Services

• Wayfinding

• Booking

• Forecasting 

• P2P tutoring

• E2P facilitating 

• Food

• Events

• Workshops

• Wi-Fi

• Power

• Watch me/don’t watch me/watch my stuff

• AR for wayfinding and search

• Personalized learning

When+where+who+how
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Wayfinding
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Wayfinding
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Wayfinding
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Services

Watch me/don’t watch me/watch my stuff



DTU Library, Technical University of Denmark 05 June 201850

Data innovation
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Data innovation

Infrastructure

Data literacy

Innovation/co-creation
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Infrastructure

• +300.000 Sensors at DTU, millions of 
logs pr. day

• Gateways

• WIFI

• Bluetooth 

• IOT – connectivity (Sigfox,LoRa)

• Datamodel – BIG DATA

• Authentication

• DTU Media Lab – VR and AR
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First draft datamodel
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BIG DATA

90/10

Data vs research data

Many different 
projects
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BIG DATA

•Democracy and datalibraries

•Statistical sampling

•Messy – More trumps better

•Correlation – proxy for prediction

•Predictive maintenance and learning

•Big Data vs UX-lib
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BIG DATA vs UX-lib
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Data literacy

Which new skills 
are needed by 
library 
professionals?

LIBER working group: Digital Skills & Services
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Data literacy
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Data literacy
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Data literacy
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Data literacy
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Data literacy
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Data literacy
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Data literacy

DTU H4ck Lab – A code club 
for students and employees 

http://www.dst4l.info/ 
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Data literacy

DTU H4ck Lab – A code club 
for students and employees 

http://www.dst4l.info/ 
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DATA Literacy

It’s no wonder that "Data 
Scientist" is the “best job to 
pursue” according to Forbes. A 
recent report from Glassdoor 
listed jobs in the data science 
field as the fastest growing —
including a median salary for a 
data scientist at 
$116,000.”Codecademy”
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Data literacy
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Innovation/co-creation

• Triple helix 

• New sensors

• New data combinations 

• Apps and services

• Aggregated data as-a-service

• RDM and DM

Academia

GuvernementIndustry
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Innovation/co-creation
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Innovation/co-creation

Ibond

IOT 
Denmark

DTU 
Fotonic

DTU 
Library

EU
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Innovation/co-creation

Holmris

IOT 
Denmark

DTU Byg

DTU 
Compute

DTU 
Library

EUDP
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Facility management
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Facility management

•Utilisation

•Optimization

•Allocation
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Utilisation

More students, but not more space or funding

• Seats

• Seats with PC

• Single tables, group tables

• Grouprooms

• Printshop

• Utilisation, occupancy, frequency

• Seat/FTE

DeskHogging
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Optimization

• Environmental and economic 
sustainability

• Only light when there are people

• Only ventilate when needed

• Only heat and cool when needed
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Allocation

• Library employees

• IT service

• Cleaning

• Security guard
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Allocation

Allocation based on utilisation
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Allocation

Allocation based on utilisation
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Allocation

Allocation based on utilisation
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Allocation

Allocation based on utilisation
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Allocation

400 600 800 1000 1200 1400

1. sal CO2_6. januar-14. maj

1. sal_CO202

1. sal_CO203

1. sal_CO204
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Final notes
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Case studies 

83
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Our challenge 

• Integrating new capabilities into 
operations and strategic visions

• Rethinking value creation

• Re-positioning the library internally

• How should we organize
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Barriers  

• Lack of talent 

• Fear of moving forward –
not yet ready

• EU General Data 
Protection Regulation

• Data ethics
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Strategic potential 

•Library impact on learning, grades, retention

•Service assessment 

•Data-science-employees, data savvy students

•Closer collaboration with researchers

•Contributing to research and student-assignments 

•Standard for excellent learning environment 

•Network with industry and entrepreneurs

•Collaboration with other organisational units 

•Innovation

•Inspiration
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”We can´t make the 
students learn but we can 
make it easier for them!”

Thank you
Lars Binau

labi@dtu.dk


