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Case study: Smart Library at Technical University of Demmark
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DTU Smart Library

Alan Kay "The best way to
predict the future is
to invent Iit"”
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La catedral del mar

Text > Digitization > Datafication>




« Why

« Implementation

« The 3 areas in
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 Final notes
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Build for books,
but now for people

DTU Library, Technical University of Denmark 05 June 2018
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IOT -Internet of Things

Fast growing industry

DTU Library, Technical University of Denmark 05 June 2018
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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 i
5 University of Erlangen Nuremberg 2
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

12 DTU Library, Technical University of Denmark 05 June 2018
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Spark innovation

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

TOP UNIVERSITIES | 2018 RANKINGS
KU Leuven

Imperial College London
University of Cambridge
Federal Polytechnic School of Lausanne »

University of Erlangen Nuremberg
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Technical University of Munich
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Jniversity of Manchester

University of Munich

Technical University of Denmark

Swiss Federal Institute of Technolog grich
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Digital Denmark

Danmark som
digital frontigber

Anbefalinger til regeringen fra
Digitalt Vaekstpanel

VISION

Danmark
som digital frontlcber

Danmark zkal viers hurtigzt og bedzt ti
at zkabe og ud vad dightallzering til gavn for alle

MALS/ETNINGER

INDSATSER

Digitals kempetencer Attraktive digltalt Digital anzvarlighsd
til alle vmkztmills =g bagelztring

Digital MPEtE noar Irterraticrak farende
skabas alarada i digital hub sa: idan-
n 2 testmilisar

Digitalisaring i Attraktivt landf Enframeidssirat Udbradale af
ungdomsuddannelser inter ratiorale digitake infrastr uctur kandskaket til da
og de videragiends takertar digital ver dan digitale muligha dar

uddannakar
Goct klima for digtak Soda rammer for data- Proaktiv s
imvasteringer og adgang arvandslss, T had eamfunds
tilkapital vad digitalisering
Maj 2017
Digitalt Va=kstpanel
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Digital Denmark =
Figur 2.1. Negleteknologier i det digitale samfund
29 ° Figur 2.2. Tidsperiode Figur 2.3. Den digitale udvikling:
' for at nd 50 mio. brugere Hurtig spredning, kortere levetid
i‘\i,) Telefon 75 ar Disruptiv udvikling
tl:ternﬁoT- Hurtig spredning,
ings (o . o . et
Big Data Kunstig Radia 38 ar horters levetid
analyse intelligens (A1)
pra= Flernsyn 13 ar
? = Inernet 4 ar
Elock-chain — Augmantet Reality, -
Nye digitale virtual Reality EI iPad 3 ar S:;:::;gﬂlﬂmJ
teknologior . lz=ngere levetid
(\\_) <_§> |__f_| Facebaok 1ar
J»'T g_':’ Twitter 9 mdr.
C‘Ioud_ Intelligente J—
cemputing — £ robester S55%  Angry Birds 35 dage
= O
@ ‘»‘t @ PokemonGo 19 dage
Farerlas kv ant -
F;;J;rn;;aere JA cc:-n::utzre ﬁ Super Mario Run 7 dage
3D print
Kilde: Tilpasset fra OECD (2016), Science, Technalogy and Innovation Outlock 2016 Eilde: Egenztgjlfzirkning pa baggrund af McKinsey & Kilde: Egen tilvirkning pa baggrund af Downes & Munes (2013)
ompany ( )
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Digital Denmark

Figur 2.9 Danmark er digital, men
udviklingen gar langsomt (DESI-Indeks)

Figur 3.3 Andel af nyuddannede (bachelor,
kandidater og ph.d.) med STEM-kompetencer,

2014
Andel nyuddannede i pct.
35
30
25
22,5
20

1,0 08 06 04 02 O 01 02 03 04 05 15
DESI-score 2017 /Endring 2014-2017

Anm: DESI er et indeks baseret pa fem dimensioner med i alt

40 indikatqrgr: a) Digitale offentlige _sgrvic‘es, b) brug af inter- a % 5 E % § % "é' E % g EE "'IJ H E_,:' § g % i' % d % C_IJ g‘ g {% 9
nettet, ¢) digitale kompetencer, d) digital infrastruktur samt e) Ox 4% o O wowoQ naFLzZ2IT o0 i e

5]
OECD ——
[}
DNK sessssssssssssssss O
-

anvendelse af digital teknologi i virksomheder. Vaekst er be-

regnet som aendringen fra 2014 til 2017, hvor data er tilgeenge- i

ligt, hvilket betyder man skal tage metodiske forbehold. Kilde: OECD, 2017
Kilde: Egne beregninger pa Eurostat 2016.
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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,
|t 1R ’w_\-iwhere students, researchers and entrepreneurs|
=z s can develop, test and demonstrate SMART

‘ technologies, analyze the collected data and
P Ra Al conduct research- and student projects, while
Jloptimizing the indoor climate, lighting and
acoustics and therefore boosting the chances

Of Iearning.
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Renovation summer 2017
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Renovation summer 2017

DTU Library, Technical University of Denmark

05 June 2018






Safety, acoustic and ==

comfort )@L |
¢3.600 m2 new acoustic ceiling 9
eNew ventilation system with 12 5

adjustable zones

500 ekstra power sockets
eAcousticplates on walls g
eAutomatic sprinkler system (AVS) | gl
eAutomatic fire alarm system (ABAY “iem=r

27 DTU Library, Technical University of Denmark
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powos DTU Smart Library udstyret med LED-lys
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"Den nye Smart LED-lgsning fra LED iBond 3bner en rakke spaendende muligheder
for intelligent lysstyring, som kan tilpasses brugernes individuelle behov”

Ot Lars Beow, DTU
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Vi etablerer infrastrukturen til st IoT Living Lab
‘med de nyeste teknologier inden for LED-lys, varme, " *
ventilation og lyd®




Dynamic Light

Impact of light

29

LED

2,5 km

27 zones

5 manuel zones

Red and Blue zones

DTU Library, Technical University of Denmark
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Service found on Sense

Tl Simple Keys Service

- Device Information Sen
| I
T\ SensorTag Temperss

2 - T SenisceTog Humidity {

« IBeacons - bluetooth e et e

20.0'C Gyroscope
T1 SensorTag 2.0 Light § . ! X-4.1%75,Y: 41.2°/5,2-33

b - T Simple Keys Service A

« Microphones - noiselevel 1 e e — M

= Unknown 68.3 Lux
15.2°C
9 « Ti Connection Control §

« Temperature
*  Humidity

- CO,

« VOC

« Camera
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I e O p I e CO u I I t Background spedficationforTran1apcoverage

Floor 1-2

Demographics

Heatmap

« Trackmap

New algorithm

that can count
furniture!

31 DTU Library, Technical University of Denmark
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31st of May - 29th of Oct
DTU Lib Entry Demographics
Age and Gender
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Trackmap

MOD. TOTALPEOPLE DWELLTIME  TIME IN STORE
1015 § #1163 AVERAGE (9) AVERAGE (min)
2016-12-09 2147 K 38
FRIDAY
Z00MED 1255 94
AREA
[OTAL PEOPLE DWELL TIME [IME IN STORE
AVERACE v AVERAGE (miny)
2017-01-06 2309 31 47
FRIDAY ¢ 24% . 9%

1230 106

+13%

870 138

+24%

57 14

—— L 3
m y o I m ' % & NORRSKEN LED LAMP £27
SALES SUMMARY
DATE UNITS CONVERSION RATE (%) TOTAL (USD)
2016-1209 170 135 1443.30
32 DTU Libler y, +cormeercens wrmrves srey s crcemmarn 2017-01-06 205 16,7 1740.45

DTU

i
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INNOVATIVE SMART & m BUILDING
#
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SMART project

35

s

Specific: The goal should target a specific area of improvement or answer a specific need.

Measurable: The goal must be quantifiable, or at least allow for measurable progress.

Attainable: The goal should be realistic, based on available resources and existing constraints.

Relevant: The goal should align with other business objectives to be considered worthwhile.

Time-bound: The goal must have a deadline or defined end.

DTU Library, Technical University of Denmark

05 June 2018



SMART project

s

Specific: The Yoal should target a specific area of improvement or answer a specific need.

Measurable: The goal must be quantifiable, or at least allow for measurable progress.

Attainable: Thg goal should be realistic, based on available resources and existing constraints.

Relevant: Thegoal should align with other business objectives to be considered worthwhile.

Time-boundjThe goal must have a deadline or defined end.
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Strategic
scope

_4 Why
DTU Strategic Objectives

© To be among the five leading technical universities in Europe

Strategic Objectives o Will assura and expand the students’ access to experimental
facilities and activities designed to train engineers

© To boost skills in innovation and entrepreneurship

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

Vision

The library space will be an indoor living lab, where students, researchers and entre-

DTU Smart Library and OIT Living Lab preneurs can develop, test and demonstrate SMART technologies, analyze the
ry g collected data and conduct research- and student projects, while optimizing the indoor

climate, lighting and acoustics and therefore boosting the chances of learning.

Areas of Focus

Improve Data Create Work With Facility DTU Librarys main objective is to create the best possible

- A A learning space. The three areas of focus has been chosen
Innovation Literacy Learning Commons Management Methods because they can be upscaled o all of DTUL

Strategic Building Blocks

Build Build Physical jImprove Establish Collaboration
Datamodel j§ Infrastructure Communication § and Network

Action Points

=
—
(—

Explore Insure Create
Azure GDPR Webpage Build App Impliment Sensors

i

How
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Strategic objectives

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

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

e ..to boost skills in innovation and entrepreneurship.

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

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

39 DTU Library, Technical University of Denmark
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Areas of
focus

_4 Why
DTU Strategic Objectives

© To be among the five leading technical universities in Europe

Strategic Objectives o Will assura and expand the students’ access to experimental
facilities and activities designed to train engineers

© To boost skills in innovation and entrepreneurship

» DTUs infrastructure will support education, research, scientific advice, and innovation
by having modern and competitive experimental facilities and infrastructure

Vision
The library space will be an indoor living lab, where students, researchers and entre-
DTU Smart Lihrary and OIT Ijving Lab preneurs can develop, test and demonstrate SMART technologies, analyze the

collected data and conduct research- and student projects, while optimizing the indoor
i 2o0 acoustics and therefore boosting the chances of learning.

Areas of Focus

Improve Data Create Work With Facility DTU Librarys main objective is to create the best possible
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The 3 areas of focus

s

X 4

Facility
management

DTU Strategic objectives

Data
innovation

Learning Data innovation Facility
common management

e Comfort e Infrastructure e Utilisation
eServices eData literacy e Optimization
eInnovation/co- e Allocation
creation

41 DTU Library, Technical University of Denmark
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Find your Adjust to
comfort level Your comfort
level

\_

43 DTU Library, Technical University of Denmark

Ergonomics

http://www.sparkproductivity.com/

Keyboard
Height

3%.0

i

05 June 2018



Person

Bygning

Bibliotek

*!  Auditorium

Kantine

Databar

a4

8:51 AM .
Lyngby campus

= 3 el [

DTU Library, Technical University of Denmark

s

Welcome to our touchscreen

. Floor 2

.3 Floor 1

.3 Floor 0

ﬁ FIRST FLOOR ®22*c @102db @1093ppm

@22*c @102db @1093ppm @22'c @102db @ 1093ppm

@22'c @102db @ 1093ppm

®22*c @102db @ 1093ppm

@ 22'c @102db @ 1093ppm

®22c @102db @ 1093ppm

Auributes @
@400 ppm e #1200 ppm

®15c  _all2sc

@22'c @102db @ 1093ppm
@22'C @102db @ 1093ppm

©30db e r00db @ 22'c @102db @ 1093ppm
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Services

When+where+who+how

45

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

DTU Library, Technical University of Denmark
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Wayfinding
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Watch me/don’t watch me/watch my stuff
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Infrastructure

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

Gateways
WIFI
Bluetooth
0 .;C
IOT - connectivity (Sigfox,LoRa) @ L
Datamodel — BIG DATA Azure loT
Authentication 'rlm
@ Power Bl
DTU Media Lab - VR and AR oQ@ .
codit
OBJECT DATA ' sigfox CNGI@

DTU Library, Technical University of Denmark

HE

05 June 2018



HE

First draft datamodel

IOT Tools ) Power Bl
L2 WG
#

DTU Findit|

05 June 2018



HE

BIG DATA

90/10
Data vs research data

Many different
projects

05 June 2018

DTU Library, Technical University of Denmark
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BIG DATA

e Democracy and datalibraries
e Statistical sampling

e Messy — More trumps better .
e Correlation — proxy for prediction

e Predictive maintenance and learning
eBig Data vs UX-lib

DHTF

IA IIEVOI.II'I‘ION
'I'IIA'I‘ WILL TRANSFORM HOW
WE LIVE, WORK, AND THINK
.1’./,/.&;?,: 'Jj._;:=: g . VIKTOR MAYER-SCHONBERGER l
.’:’ " KENNETH CUKIER - -

55 DTU Library, Technical University of Denmark 05 June 2018






Data literacy

HE

LIBER working group: Digital Skills & Services

Which new skills
are needed by
library
professionals?

Innovative
Scholarly
Communication

Research
Libraries

2022

Digital
Skills and
Services

Research
Infrastructure

57 DTU Library, Technical University of Denmark
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Important Developments in Technology for Academic and Research Libraries

2017 2018 2019 2020 201
Time-to-Adoption Time-to-Adoption 4 Time-to-Adoption 4,
Horizon: One Year 'ﬁ Horizon: Two to W Horizon: Fourto & &
or Less Three Years Five Years "."
Big Data Library Services Platforms Artificial Intelligence
Digital Scholarship Technologies Online Identity The Internet of Things



Important Developments in Technology for Academic and Research Libraries

207 2018 2019 2020 201
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brary Services Platforms Artificial Intelligence

Online Identity The Internet of Things
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Big Data
Digital Scholarship Technologies
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Important Developments in Technology for Academic and Research Libraries

207 2018 2019 2020 201

Time-to-Adoption 4
Horizon: Two to w
Three Years

Library Services Platforms Aricial Intelligence
Online Identity e Internet of Things
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Important Developments in Technology for Academic and Research Libraries

207 2018 2019 2020 201

Horizon: One Year
or Less

Horizon: Two to o i Horizon: Four to
Three Years Five Years "."

Big Data Library Services Platforms Artificial Intelligence
Digital Scholarship Technologies Online Identity The Internet of Things
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Data literacy
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Data literacy oTUApKLAE

Do you want to get help with
coding and big data?

l DTU Library
Technical Information Center of

DTU H4ck Lab - A code club @ ===

% Interesseret | +/ Deltager 1

for students and employees ==

DATA SCIENTIST TRAINING FOR LIBRARIANS
@COPENHAGEN

Vis kort







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”

66 DTU Library, Technical University of Denmark
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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
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Innovation/co-creation
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Denmark
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Innovation/co-creation
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Facility

lisation
eOptimization
eAllocation

.



s

More students, but not more space or funding

|-

« Seats

« Seats with PC

« Single tables, group tables
 Grouprooms

* Printshop

« Utilisation, occupancy, frequency
« Seat/FTE

1 - e )‘ ;
DeskHogging
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s

Optimization
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Allocation =

ok

! 32
g

)

 Library employees

o IT service

 Cleaning

« Security guard

11:20:00 - 12:01:44
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Allocation
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Allocation based©o
~ | | 5




=
—]
—

I

Allocation
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Allocation

Allocation based on utilisation

Toilet brugere 18. Januar 2018
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Allocation

Allocation based on utilisation
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Toilet brugere Januar 2018
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Final notes
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Strategic Stimulate innovation

Policy makers Stimulate collaborafian

Increase quality of place
Suppart culture
Support image

Functional Support user activities

Increase user satisfaction

Increase flexibility

Increase profitability
Reduce risks

Reduce costs

Physical Reduce footprint (m2)

Technical managers Reduce footprint (CO2)

DTU Library, Technical University of Denmark

» Cose peonided
Coseln progress
O No msponss
& No sesponse (student apps)
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o
Our challenge 3
e
- Integrating new capabilities into
operations and strategic visions
- Rethinking value creation
« Re-positioning the library internally
 How should we organize e
o = b\“ : \:;l-'yxl\
mobile _Critical L injtiatives : technology}: S5 @ ; t'ké"g qE)E‘ analytics
%’:z

" v}'-grld :2 services pUth - 3F
= community £ benefits computing projects ‘

3 lnly St
: service +

population dib(llSSiOl] :—: S
also” think £

approach
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Barriers

Lack of talent

* Fear of moving forward -
not yet ready
Inose SUPeR COOL PeopLE K

e EU G | Dat _
enerd adld Al e O e e,
- 3 STate of The arT teCh= 9ad9eTS.
i 1 WAS, | wOU(D BuY TonS Of
ACCeSSOries frOoM uUp'N COMING

Protection Regulation AN Mgessories from up comate
e » Then | Would F(ash it alL in fhe
riGAT Cafes. I'm noT SuUre Whether

| weirld Sip ChAi LATTE oF organic

CoCoirs *waTer, Whilgiloeking VorY
- a.nd ont V€.

« Data ethics G wulg
i

F 3
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Strategic potential

elLibrary impact on learning, grades, retention
e Service assessment

e Data-science-employees, data savvy students
* Closer collaboration with researchers :
e Contributing to research and student-assignments/g
e Standard for excellent learning environment
e Network with industry and entrepreneurs

e Collaboration with other organisational units
eInnovation

e nspiration
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"We can’'t make the
students learn but we can
make it easier for them!”

Thank you

Lars Binau Technical University
of Denmark

labi@dtu.dk




