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From smart to smarter libraries
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Overview
Explore: 

…in order to:
1. understand different ways to consider the notion of 

“smart” in smarter libraries,
2. learn about smart technologies for libraries, and
3. be mindful of social traits such as inclusivity and equity in 

designing smarter libraries.

smart 
technologies

smart 
strategies

smarter 
libraries
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1. Who creates the content? (any one)
2. What form does information take? (multimedia)
3. What senses engage information? (transliteracy)
4. Where do we access information? (anywhere)
5. Where are information products housed? 

(public/private/commercial, personal/institutional collections)
6. Who is accessing information? (diverse and globalized users)
7. How we access information? (analog, digital, mobile)
8. How do we engage with information? (social, networked, individual)

Information Landscape

Soure: https://educationfutures.com/blog/2012/03/the-future-of-academic-libraries-an-interview-with-steven-j-bell/

Evolving Roles (e.g., Academic Library)

https://educationfutures.com/blog/2012/03/the-%C2%ADfuture-%C2%ADof-%C2%ADacademic-%C2%ADlibraries-%C2%ADan-%C2%ADinterview-%C2%ADwith-%C2%ADsteven-%C2%ADj-%C2%ADbell/
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Smart libraries (any type) – an evolving concept

•“Smart” libraries facilitate the integration of digital processes and 
informational feedback loops in the organizational infrastructure, 
whereby such integration is a desirable state for “smarter” 
institutions, i.e., more efficiently organized, resource-friendly, 
flexible, sustainable, green, and socially inclusive.*

•“smart” refers to efficiency due to the use of technologies and to 
an automatization of processes to facilitate the working and 
everyday environment.*

*Adapted from Freyberg, Linda.  “Smart Libraries,” July 2, 2018. http://elephantinthelab.org/smart-libraries/
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Smart and smarter libraries - Global and sustainable

•smart libraries deploy technologies that connect and monitor 
almost every object in our lives, smart phones/devices process 
real-time data to enhance our lives, communities and to better 
predict our future needs.  Thus, a smart library is constantly 
assessing and ranking the needs of the local community so that 
relevant programs can be created, funded, evaluated, enhanced 
and sustained.

•“Smart libraries play a major role in the creation of networked and 
more sustainable communities.”

Weston, Chip. “Smart Libraries: Community Development Through Innovation and Partnerships,” The Aspen Institute 
Dialogue on Public Libraries. September 12, 2016. 
http://www.libraryvision.org/smart_libraries_community_development_through_innovation_and_partnerships

http://elephantinthelab.org/smart-libraries/
http://www.libraryvision.org/smart_libraries_community_development_through_innovation_and_partnerships
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Source:: http://library.ust.hk/al4/

1. Sustainable environment
2. Sustainable resources
3. Sustainable technologies
4. Sustainable services

Thematic areas
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1. Smart spaces (open, flexible and self-monitored)
2. Smart resources (e.g., https://www.lib.uci.edu/zot-

smarter-uci-libraries, linked data) 
3. Smart devices (e.g., voice computing)
4. Smart search (e.g., https://sppl.org/blogs/post/search-

smarter/) 
5. Smart librarians
6. Smart interactions, experiences

1. environments
2. resources
3. technologies
4. services
5. practices
6. modes of 

engagement

Evolving   à Smart

http://library.ust.hk/al4/
https://www.lib.uci.edu/zot-smarter-uci-libraries
https://sppl.org/blogs/post/search-smarter/
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1. Smart spaces (open, flexible and self-monitored)

Image: Mark Herborth. “Hunt Library” 
https://www.archdaily.com/354701/hunt-library-
snohetta/515c8282b3fc4b2ba7000066-hunt-library-snohetta-photo

Smart library 
https://www.leicestershire.gov.uk/sites/d
efault/files/field/pdf/2018/7/5/What-is-a-
Smart-Library.pdf
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2. Smart resources

Source: https://www.lib.uci.edu/zot-smarter-uci-libraries

https://www.archdaily.com/354701/hunt-library-snohetta/515c8282b3fc4b2ba7000066-hunt-library-snohetta-photo
https://www.leicestershire.gov.uk/sites/default/files/field/pdf/2018/7/5/What-is-a-Smart-Library.pdf
https://www.lib.uci.edu/zot-smarter-uci-libraries
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Access Technology and Software (for people with disabilites)

ì Dragon

Yahoo search (2014/9/17)

3. Smart devices

Simple Augmented Reality and Libraries

Yahoo search (2014/9/17)
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Wearable Technology

Yahoo search (2014/9/17)

Implanted technology

…and in people, animals, etc.
http://www.systemslibrarian.co.za/images/Radio%20Frequency%20IDentification%20technology%20in%20Libraries.jpg

http://www.systemslibrarian.co.za/images/Radio%20Frequency%20IDentification%20technology%20in%20Libraries.jpg
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4. Smart search (e.g., https://sppl.org/blogs/post/search-smarter/) 
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Being “smarter”, not just smart
- consider human/critical intervention and context, NOT just 
intelligent based on digital, data-driven, technological solutions and 
advances

•Interoperable
•Cost-effective
•Open
•Etc.

•Intentional/strategic
•Innovative
•Collaborative
•Interdisciplinary
•Culturally-relevant
•Sustainable

https://sppl.org/blogs/post/search-smarter/
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Source: http://olliebray.typepad.com/olliebraycom/2011/12/reflections-from-microsoft-pil-global-forum-1-of-5-anthony-salcito-
keynote-pilgf-msftpil-.html

Blended learning classroom: http://www.abravenewclassroom.com/

http://scaleup.ncsu.edu

http://scaleup.ncsu.edu/wiki/pages/12m1C9c6/Massachu
setts_Institute_of_Technology.html

http://olliebray.typepad.com/olliebraycom/2011/12/reflections-from-microsoft-pil-global-forum-1-of-5-anthony-salcito-keynote-pilgf-msftpil-.html
http://www.youtube.com/watch?feature=player_embedded&v=BYMd-7Ng9Y8
http://www.abravenewclassroom.com/
http://scaleup.ncsu.edu/
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http://scaleup.ncsu.edu

http://scaleup.ncsu.edu/wiki/pages/12m1C9c6/Massachu
setts_Institute_of_Technology.html

Flipped classroom
(Aula invertida)

20

Personalized learning

• technology that helps professors differentiate instruction and think 
differently about the delivery of instructional content.

–Libraries enable them to efficiently and effectively search, discover, and select 
the best sources to help students succeed in their courses

•Learning analytics enable content recommendations based on student 
outcomes, learning history or faculty preference

•Content can then be pushed to individuals or the appropriate course site via 
the learning management system (LMS)

http://scaleup.ncsu.edu/
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Source: https://educationfutures.com/knowmad/what/ ; Image: https://educationfutures.com/john/category/knowmad-society/

A knowmad is what I term a nomadic knowledge and innovation worker – that is, a  
creative, imaginative, and innovative person who can work with almost anybody,  
anytime, and anywhere. (adapted from Moravec, John. Knowmad Society (2013))

“The internet of things (IoT) is a 
computing concept that describes 
the idea of everyday physical 
objects being connected to the 
internet and being able to 
identify themselves to other 
devices.”

https://www.techopedia.com/definition/28247/in
ternet-of-things-iot

Definitions

https://www.techopedia.com/definition/28247/internet-of-things-iot
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No longer does the object relate just to 
its user, but it is now connected to 
surrounding objects and database data. 
When many objects act in unison, they 
are known as having "ambient 
intelligence.”

Ambient Intelligence

According to analysis from Intel: 
• 2 billion in 2006
• 15 billion in 2015
• 200 billion in 2020

There are already more 
connected things than people in 
the world!

2020: 26 smart objects for every 
human being

Growing fast
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• Smart cars
• Wearables
• Smart appliances
• Smart buildings
• Smart homes
• Smart TVs
• Smart farming
• Smart health
• Smart city

IoT Device Categories

• Smart libraries

Whose desk is it?

Voice computing
• Virtual assistant
• Virtual librarian

https://heightslibrary.org/tag/alexa/

https://heightslibrary.org/tag/alexa/
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Images: https://hafuboti.com/2017/02/02/libraries-are-for-everyone/;  https://hafuboti.com/2017/02/28/libraries-are-for-everyone-epic-rainbow/

How do we develop smarter libraries in 
global context with diverse and 

underserved users in mind?

Zulu                               Xhosa                         Afrikaans                        English

• Social responsibility
• Sustainable development

South Africa: 
11 official 
languages

IoT and Librarians: Ten Pledges

1. Integrate and be relevant to the larger ecosystem
2. Create efficiencies
3. Ensure safety (security and privacy)
4. Make life better for users
5. Reduce inequity
6. Enhance access to information, learning and creativity
7. Develop community, enhance connections
8. Teach digital literacy
9. Partner to enhance the library
10.Sustain the library

28… to address social responsibility and sustainable development

https://hafuboti.com/2017/02/02/libraries-are-for-everyone/
https://hafuboti.com/2017/02/28/libraries-are-for-everyone-epic-rainbow/
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1. Integrate and be relevant to the 
larger ecosystem

30
Source: https://internetofthingsagenda.techtarget.com/definition/smart-city
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Smart Library Example

What is a smart library?
A library fitted with ‘Smart Library’ 
technology is able to be open to library 
users without being staffed. The technology 
enables remote control of library buildings, 
including automatic doors, lighting, self-
service kiosks and public computers. This 
allows us to significantly extend library 
opening hours, so more people can use the 
library at times that is convenient for them.

Smart library 
https://www.leicestershire.gov.uk/sites/default/files/field/pdf/2018/7/5/What-is-a-
Smart-Library.pdf

Others: Loughborough (UK) https://www.loughboroughecho.net/news/local-news/locations-smart-libraries-revealed-14659294; Denmark https://janholmquist.net/2016/04/06/open-libraries-
self-service-libraries-the-danish-way/; Ireland https://www.thejournal.ie/readme/staffless-libraries-ireland-2993352-Sep2016/; Express Library – King County (USA) 
http://librarianinblack.net/librarianinblack/stafflesslibrary/;  https://www.bibliotheca.com/open-library/

32Source: https://usmart.ece.utah.edu/smart-campus/

Smart Campus

Libraries?

https://www.leicestershire.gov.uk/sites/default/files/field/pdf/2018/7/5/What-is-a-Smart-Library.pdf
https://janholmquist.net/2016/04/06/open-libraries-self-service-libraries-the-danish-way/
https://www.thejournal.ie/readme/staffless-libraries-ireland-2993352-Sep2016/
http://librarianinblack.net/librarianinblack/stafflesslibrary/
https://www.bibliotheca.com/open-library/
https://usmart.ece.utah.edu/smart-campus/
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33
Source: https://www.thenational.ae/uae/education/sheikh-mohammed-bin-rashid-announces-dh1-5bn-new-generation-of-
uae-schools-1.832941

Libraries?

Sheikh Mohammed 
bin Rashid Al 
Maktoum is the Vice 
President and Prime 
Minister of the United 
Arab Emirates, and 
Ruler of the Emirate 
of Dubai.

2. Create efficiencies

https://www.thenational.ae/uae/education/sheikh-mohammed-bin-rashid-announces-dh1-5bn-new-generation-of-uae-schools-1.832941
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Google Analytics for Your Building
Jason Griffey

http://measurethefuture.net/

What libraries usually measure

Typical stats

– gate count
– circulation count
– # of reference Interactions
– # of classes taught
– website visits

http://measurethefuture.net/
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What we could measure

• Number of visits

• What patrons browsed

• What parts of the library were busy during which 
parts of the day

• And more…

Shows activity over time



3/27/19

20

Portland Public Library
Heat mapping web use

https://blog.vontweb.com/blog/heat-mapping-ins-and-outs

3. Ensure safety (security and 
privacy)
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Privacy> doesn’t capture images of people
No data sent to cloud.

Connect locally to the devices in your space 
to download the data.

https://library.smu.edu.sg/library-heat-maps
Singapore Management University Library

Learn more:
• space occupancy by seat 

https://intranet.birmingham.ac.uk/student/
study-spaces/live-study-space.aspx

• Show number of seats and 
computer availble
https://www.ed.ac.uk/information-
services/students/study-space/space-
occupancy-monitoring-pilot

• The app development of a 
seat availability monitoring 
system 
https://www.element14.com/community/c
ommunity/stem-academy/stem-
projects/blog/2017/06/08/study-hunt-
library-seat-availability-live-monitoring-
system

https://library.smu.edu.sg/library-heat-maps
https://intranet.birmingham.ac.uk/student/study-spaces/live-study-space.aspx
https://www.ed.ac.uk/information-services/students/study-space/space-occupancy-monitoring-pilot
https://www.element14.com/community/community/stem-academy/stem-projects/blog/2017/06/08/study-hunt-library-seat-availability-live-monitoring-system
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4. Make life better for users

Assessment of learning environments
Virginia Tech Libraries

• Jonathan Bradley is Web Learning Environments Application Developer
• Patrick Tomlin is Associate Director of Learning Environments
• Brian Mathews is Associate Dean for Learning
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Aiming to design more effective learning spaces
Virginia Tech Libraries

• Tracking the movement of furniture and whiteboards
• Understanding patterns of student work

Spotzer (2014) at theNeue Galerie
in New York and the Boston Atheneau
m

iBeacon

Source: http://www.fastcompany.com/3040451/elasticity/the-internet-of-things-plan-to-make-libraries-and-museums-awesomer

BluuBeam, founded by Chris Zabaleta, 2014

http://www.fastcompany.com/3040451/elasticity/the-internet-of-things-plan-to-make-libraries-and-museums-awesomer
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iBeacon
Sources: https://blog.beaconstac.com/2017/12/6-ways-to-enhance-the-experience-at-a-library-with-beacon-technology/; 
http://www.infotoday.com/cilmag/dec15/Eng--Using-iBeacons-to-Engage-Library-Users.shtml

Ideas
wayfinding

item location

tours

Promotion (services, programs, 
exhibits, etc.)
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5. Reduce inequity

Academic Libraries - Equipment loans

Echo Dot
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People with low literacy skills

6. Enhance access to information, 
learning and creativity
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Libraries care about access for all

Helps people with disabilities
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Kids are growing up with it

Kids as both peers & teachers

In this study researchers found that 
sometimes kids engaged with voice 
assistants as peers and other times as 
teachers. Kids believed that they could 
both learn from their digital assistants 
and also teach them. The study 
concluded that perhaps in the future, 
we could design voice computing so 
that kids are able to tinker with and 
program the agents, “and thus expand 
their perception of their own 
intelligence and different ways to 
develop it.”1
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Kids creating skills

Alexa or Google Home
could be part of 

an accessibility room
and for multilingual accessibility
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Use Alexa in the library

The Daring Librarian (blog)

List of things the Alexa in the Echo can do in your Library:

• Get the Title or Author of a book (She knows Harry Potter & Hitch-hiker, may not 
know more obscure YA titles)

• Answer basic factual questions 
• Spell and define words 
• NPR News Flash (Customizable)
• Tells the time
• Weather forecast for your location
• Play Prime or purchased music & playlists
• Listen to audiobooks from Audible or Kindle Unlimited on your Amazon Echo

• Teaches kids how to phrase a question - this has been fascinating! 
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Skills - popular fiction lists

Skills - library events
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Skills - library events

Skills - search the catalog
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Skills - search the catalog

7. Develop community, enhance 
connections
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Societal benefits

People using it together

https://www.nationalpublicmedia.com/smart-audio-report/latest-report/ (Spring 2018)

https://www.nationalpublicmedia.com/smart-audio-report/latest-report/
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People less often have 
face down in phones 

Ask Alexa about library events
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Uses a service called Burbio
Any school, library, government or non-profit can also post their own calendar on Burbio for free and be able to share 
their events with their community through the Burbio Skill on Amazon Alexa. 

For more information go to http://groups.burbio.com.

8. Teach digital literacy



3/27/19

37

Workshops for the public

Workshops for seniors
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Westport Public Library
A bootcamp for creating Alexa skills

“Question device petting zoo”
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Skills - from library vendors

A Skill for Hoopla
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A Skill for Hoopla

Academic Libraries - skills
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Academic Libraries - skills

California State U
San Bernardino 

Universities - skills

Univ. of Oklahoma facts

calendar dates, dining locations,
athletics
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9. Partner to enhance the library

Skills - from library vendors

EBSCO Discovery Service
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Skills - from library vendors
Discovery Elsewhere: Using the EDS API in Mobile, Voice Searching, and Beyond WEBINAR

https://vimeo.com/274741619#t=3058s

Skills - Library Thing

https://vimeo.com/274741619
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Students creating skills

Universities - hackathon 

University of Oklahoma
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Universities 

Northeastern University



3/27/19

46

PhD and post-doc
students specializing
in conversational AI

Universities - fellowships 
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10. Sustain the library
a. sustainable environment
b. sustainable resources
c. sustainable technologies
d. sustainable services

Small self-contained computer + camera

Some early test versions

Jason Griffey 
http://measurethefuture.net/

http://measurethefuture.net/
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Open source project
Hardware used

Current beta version



3/27/19

49

Images: https://hafuboti.com/2017/02/02/libraries-are-for-everyone/;  https://hafuboti.com/2017/02/28/libraries-are-for-everyone-epic-rainbow/

The path forward…

From smart to smarter libraries

1. Experimentation – instill innovation and learning 

from trying 

2. Collaboration – step out of the silo

3. Resident expertise – hone, hire or crowdsource it 

98

Thank you

§ Clara M. Chu ~ cmchu@illinois.edu
§ Selected IoT examples from Nicole Hennig

https://hafuboti.com/2017/02/02/libraries-are-for-everyone/
https://hafuboti.com/2017/02/28/libraries-are-for-everyone-epic-rainbow/

