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Abstract

The potential application of smart technologies in libraries should be perceived first as a
strategy and, secondly as a software solution. The emphasis should be on improving services
and strengthening the library's and target groups' relationships. Also, smart technologies
should provide better working conditions and optimize business processes. Implementing
smart technologies represents a strategic approach to improving library operations, and the
main goal is to improve the quality of services provided. The new approach should encourage
activities such as promotion of libraries, communication with existing and potential users and
maintenance of good business relations with associates and business partners. The
implementation of smart technologies shortens the time required for searching and locating
publications, monitoring the book collection, and the movement of users through the library.
To improve efficiency, it is necessary to carry out a strategic implementation of smart
infrastructure in the library environment. Thus, the modern way of communicating with
library service users involves using information systems, and technologies and integrating
computer and mobile applications.

The paper will present smart technologies that can significantly optimize business processes
within the library and improve communication and interaction with users of library services.

Keywords: smart technologies, library services, integrated library systems (ILS),
optimization of business processes

Introduction

Public libraries play an important role in providing equal access to information, information
literacy and lifelong learning for all citizens. Modern trends and technologies are widely
present in library activity, and services, such as library web presentation, electronic
catalogue, database or access to the digitized library collection, should not represent
modernization but should be an integral part of library business. Due to major changes in
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lifestyle and habits, users of library services have less and less time to search the library
collection in the library building, so it is necessary to ensure adequate access to the library
collection and online resources. The best and most efficient way to enable this is through the
library's web presentation and online catalogue for searching the book collection. In this
regard, one of the most important processes in the automation of every library is keeping
adequate records of the needs and habits of users of library services. In addition, librarians
must accept the modernization of the library business not as a danger and threat to their daily
activities, but as a necessary way to improve library activity.

Due to the complexity of applying modern technologies, many public libraries have not fully
utilized the advantages of library business automation and other technologies offered on the
market, primarily due to the costs incurred in the process of implementing and maintaining
modern information systems. On the other hand, libraries have the opportunity to take
advantage of advanced technologies thanks to the development of mobile and smart
technologies. Current technological trends represent great potential for libraries that can
optimize library operations by applying smart technologies. By implementing smart
technologies in integrated library systems, operations can be significantly improved, even
with limited financial resources. The long-term success of the library is only possible if the
users are satisfied with the quality of the services provided, and it is necessary to collect
information from different sources in real-time and store them in a single database in order to
form a unique picture of the users' needs and their habits. It is necessary to use modern
technologies and tools such as mobile and smart technologies to obtain relevant information
about users to improve communication with them.

Libraries as knowledge hubs

By following international standards and official guidelines, libraries are obliged to provide
users of library services with unhindered access to information and to actively participate in
the improvement of the services they provide, and they can only achieve this based on their
habits and needs. One of the ways to improve the quality of library services is by applying
smart technologies in libraries. In particular, to enable users to access the resources and
services provided by the library in digital form. Libraries are moving to a new way of
executing business processes thanks to the benefits offered by modern technologies.
Activities of librarians are now less based on the use of physical objects, such as books,
magazines and long library materials, because the focus is increasingly directed towards
virtual ones, i.e. digital resources, such as e-books, digital materials, online courses, digital
journals, and more [1]. The main operating principle of modern libraries is based on the
paradigm that information circulates from the library to the user, but also from the user to the
library [2]. Modern libraries become places where librarians and users of library services
acquire modern knowledge and skills, formal or informal [3].

Electronic business in libraries

Improving existing and developing new technologies opens up opportunities for libraries of
all types and sizes to get closer to users of library services and to improve business processes
by implementing these technologies [4]. Optimizing business processes is very important in
the process of improving the functioning of modern libraries. To provide better services, the
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library must first take into account the characteristics of users' needs that change over time,
and then, using available tools, find the best way to satisfy their needs [5]. The modernization
of library information systems has undergone several transformations in the last few decades,
from systems that could only be used within the institution, through systems that were used
via the Internet, to today's systems that are used on mobile devices and those that are used in
the "cloud” [6]. Some of these systems are commercial and some are available for free use.
With the development of various technologies and the increase in media capacity, the
technique of organizing and searching library material has changed and accelerated. In the
last few decades, libraries have been using computers to optimize storage, searching,
exchanging catalogue information about library units, finding library materials in remote
locations, inventorying, interlibrary loan services, procurement, as well as other actions
necessary for the flawless functioning of library services [7]. The interest of libraries in the
application of computer technologies stems primarily from the need to improve the process of
circulation of library materials, which until the advent of computer systems was based on
manual data entry, which resulted in long-term and error-prone record keeping of issued and
returned publications [8].

In the second half of the twentieth century, the global network became the basis for the
functioning of library services. A library information system has appeared that integrates all
the services provided by the library and unites them into one integrated library system. The
importance and role of these systems are reflected not only in increasing the efficiency of the
work of librarians but also in the establishment of standards that have a significant impact on
the further development of library activities [9]. Afterwards, online databases emerged that
made it much easier for users to search the book collection [10]. In addition to the
aforementioned changes, there were also changes that, thanks to technological progress,
greatly facilitated the performance of daily activities, such as acquisition planning, sorting of
book materials, digitization, classification of the library collection and others. The newest
trend is the implementation of "Big data” technologies into library operations [11].

Implementation of smart technologies in library business

The library business, together with information and communication technologies, is in a
period of rapid changes and constant development. The application of models based on smart
technologies in library business requires changes in organizational processes, but also a
change in business strategy [12]. Smart libraries represent a concept that is inspired by the
research of suitable spaces and is a smart space developed in a library environment.
Regardless of the wide distribution in the professional literature, the difference between the
terms smart and intelligent buildings is still not clearly defined [13]. Smart spaces are defined
as environments that support stationary and mobile infrastructure that can connect to the
Internet [14]. Smart libraries can also be defined as intelligent environments equipped with a
wide range of hardware and software equipment: readers, sensors, cameras, motion detectors
and other equipment [15].
In addition to the use of sensors used to regulate temperature, humidity, lighting and other
living conditions inside the building, today many examples of the implementation of smart
technologies can be found in libraries such as [16] [17]:

* smart cards,

* smart shelves,
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« self-service stations,

* systems for automatic sorting of publications,

* monitoring of the book collection using RFID (Radio Frequency IDentification),
» digitization of written material,

* systems for audio/video conferences,

* library virtualization,

* promotional activities etc.

The main goal of implementing smart technologies in libraries is to increase efficiency in
working with users, improve services, reduce business costs, and more. Automation and the
use of self-service stations can greatly help in achieving the stated goals in libraries of all
types and sizes with the involvement of adequate financial resources [18]. In combination
with RFID technologies, these services offer additional security in the preservation of
publications and other types of media found in the library collection, and at the same time
improve circulation and inventory processes, which opens up the possibility of allocation of
financial and human resources [19] [20].

This means that librarians get more time to carry out other professional tasks. The key
question here is whether the library provides adequate resources to its users. One way to
examine this is to compare the number of users who visit the library with the number of
publications issued. However, the problem is how to record those publications that are not
allowed to be taken out of the library, and no record is kept of their use. That problem can be
solved by implementing smart shelf sensors that will register the use of each publication and
thus provide more precise insight into the needs of users of library services [21]. Smart
technologies can also be applied in other business segments, such as monitoring the
movement of users within the library to gain a better insight into the use of space, controlling
access to special departments such as special collections and conservation and restoration
departments, or controlling free seats in reading rooms.

RFID technologies

Currently, RFID technologies represent the standard in the field of application of information
and communication technologies in business, and they find practical application in transport
and logistics activities, improvement of productivity and safety [22]. In the initial stages of
implementation, RFID technology was primarily used in libraries to prevent the theft of
books and non-book materials. Unlike electromechanical and barcode systems, the RFID
system does not focus exclusively on the security aspect but is a tracking system that
combines security with more efficient tracking of library material throughout the library,
including easier and faster loading and unloading of shelves, and management of inventory
and other book and non-book materials [23]. It is a combination of technologies based on
radio frequencies and microchips. Information contained on microchips in RFID tags
attached to library materials is read using radio frequency technology, regardless of the
position or alignment of the object (the technology does not require visual contact between
the tag and the reader as with barcode technology) and the distance from the tag to the reader
is not a critical factor. Security gates at the exit of the building can be up to two meters wide,
as the tags can be read at a distance of up to one meter on each side [24].

The RFID system consists of three subsystems (Figure 4):
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« An RF subsystem that performs identification and transactions via wireless
communication,

+ a library subsystem consisting of computers that host applications that store, process
and analyze data collected by the RF subsystem (so that this data can be applied in the
decision-making process).

« library intranet, which connects all subsystems of the organization for information-
sharing purposes [24].

LIBRARY

SUBSYSTEM
RF SUBSYSTEM ‘L LIBRARY
SUBSYSTEM

Data processing
applications

Web server

RF SUBSYSTEM ¢——————t—p Middleware Data base

Analytical system —

Library intranet

Figure 1: Architecture of the RFID system

In most RFID systems, the RF subsystem is supported by the library subsystem if it consists
of middleware, analytical systems and network services [25]. The library subsystem consists
of a computer system and programs used to read the data stored on the RFID tag. In addition
to the components that manage the readers and antennas, there are intermediary programs that
forward the data to the servers that host the databases and applications for their processing
[26].

The advantages and features of the RFID system that are characteristic of library business
are:

« Automatic check-in/check-out. The use of RFID reduces the time required to
perform operations in the process of circulation of library materials. The most
significant time savings can be attributed to the fact that information can be read from
RFID tags much faster than from barcodes and that multiple items from the shelf can
be read at the same time. Enables multiple publications to be checked in/checked out
with a single scan [24].

» Easy log-in/log-out. Users are allowed to log in or out of the system themselves and
to charge or return one or more publications at a time, which significantly shortens the
entire process.

» High level of reliability. RFID tag readers are extremely reliable. Library RFID
systems in practice show a high degree of reliability when reading tags. With well-
adjusted RFID systems, there are no false warnings, as was the case with bar-code
technology, because the system records the publication status on the RFID tag itself.
This is achieved by assigning the "theft" bit and depending on the publication status it
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Is activated and deactivated on the tag itself. If a publication is not properly borrowed
or attempted to be stolen, the sensor will register a "theft” bit at the output and
activate an alarm to alert the library staff.

* Quick inventory. A specific advantage of the RFID system is its reliability when
scanning publications on the shelves, without the need to physically touch or move
them. A hand-held tag reader can be moved quite quickly along the shelves and thus
collect data on all the publications on the shelves. Using wireless technologies, it is
possible not only to inventory the publications on the shelves but also to identify
publications that do not belong in that location by comparing the current location with
the actual location where the publication should be located.

» Automatic sorting of book material. Another feature of the RFID system that has
proven to be useful in the library business is the ability to automatically sort
publications into categories, which makes it much easier to place returned
publications on the shelves. This operation requires a sorter that, based on the RFID
tag, sends the publication to a specific basket so that employees spend less time on
individual placement of publications and finding the appropriate shelf [27].

» Longevity of tags. RFID tags last significantly longer than barcodes because they do
not need to be touched when scanned, nor do they need to be on the cover of a
publication when read.

/
RFID i) /
- Book processing/
/

\

]
RFD ) H— RETURN-BOX

Figure 2: Library services developed using smart technologies

QR technologies

Although the implementation of QR codes is still underutilized in public libraries, their use is
increasing as librarians become aware of the potential that QR codes provide in promoting
library services and connecting with users. Libraries can use QR codes when creating
materials for promotional and marketing activities. Their advantage is that they can be
generated in electronic and printed form, and the result is that the printed material acquires a
digital dimension. Users who find that the information generated by the QR code may be
important to others can share it with friends via mobile device, social media, email or print.
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However, one should be careful when choosing a strategy for implementing QR codes
because excessive use can lead to users losing interest in using them if the generated content
does not meet their expectations or takes too much time [28]. The application of QR codes
can contribute to the improvement of relations with clients, but before introducing these
technologies into the library environment, it is necessary to check the attitude of users
towards new technologies and familiarize them with the possibilities they provide so that the
strategy can be adapted to their needs and expectations in time [29].
Some of the advantages of this technology compared to bar-code technology are:

* A QR code occupies a smaller area,

« more information can be placed on the QR code,

* it is compatible with smart devices,

« simple way to create and read content,

« can be read when a piece of code is damaged,

« it can be used for different purposes and on different types of materials (paper, plastic,

fabrics or in digital form).

[=]

Figure 3: The QR code example

Due to their functionality and mobility, QR codes provide the possibility of connecting
physical spaces with electronic resources, facilitating communication and access to
information for those who use mobile devices. It can be as simple as using a QR code to
connect the user to a specific library service, resource, or information or placing a QR code
that connects them to a form for booking seats in the reading room [28].

NFC technologies

This technology represents a form of short-range radiofrequency technologies, wireless
communication and contactless smart card technologies. They provide an active reading of
data from a distance or close proximity [30]. Communication between two devices can be
realized by their mutual contact or by bringing them near each other.

The advantage of NFC technology over QR technology is that QR codes can only be read,
while devices that support NFC technologies can receive and send data. NFC devices can
operate in three different modes:

» Reader/Writer mode - An NFC device can function as both a reader and a transmitter.
This mode of operation refers to communication between an active NFC device and a
passive NFC tag.

» Peer-to-peer mode - in this mode, the devices are connected wirelessly to exchange
information in a controlled manner. In addition, the NFC device can be connected to an
external resource via the Internet.
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« Emulation mode - in this mode, a smartphone equipped with NFC technology
functions as a contactless smart card. This mode of operation allows the mobile device
to be used for identification, payment or access control.

To effectively and innovatively promote library services to users inside and outside the
library, it is necessary to apply modern marketing trends. A smart poster stands out as a
suitable solution for the realization of the mentioned activities. The smart poster represents a
new generation of media for displaying promotional materials. Physically, it still has the
visual appearance of a traditional poster, but due to the integrated technologies inside the
poster, it has the possibility of interactivity that connects it to the virtual world. Multiple
places can be marked on the poster and each one generates different content. Whenever an
individual brings an NFC device near the smart poster, the NFC tag transmits data and/or
launches an application on the device. In addition to NFC tags, QR codes can be placed on
the poster so that users have more ways to access the content. The advantage of using NFC
tags is that devices equipped with NFC technology do not require additional software, while a
special application needs to be installed to read QR codes. Since not all phones are equipped
with NFC technology, a combination of these technologies is recommended.

(@)
*é‘?” [Ok40] -
S ¥ El‘% (g“’m))
/4 SMART
= POSTER

ID & URL

REQUEST

) S——
NFC DEVICES

Figure 4: A simplified representation of the smart poster architecture

The smart poster is connected to software and tracks every user interaction with a QR code or
NFC tag. Every time the user scans the code or brings the phone closer to the place where the
NFC tag is located, the device receives feedback in the form of an identification number and
a web address (Figure 4) and then redirects them to the specified web address, after which the
web page is opened or service. In addition, the software identifies which poster the user has
scanned each time. If the posters are in multiple locations, the library will have a clear insight
into the locations and will receive precise data based on which it can measure the success of
the campaign in each location and make the necessary corrections.

Mobile technologies
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In order to achieve the highest possible quality of library operations, it is necessary to provide
systems that will provide users of library services with the requested information and other
available resources at any time. By introducing mobile applications into the operations of
libraries, they can significantly improve their services and show users, especially younger
groups, that they are ready to follow modern trends. Libraries that plan to offer and adapt
services for mobile devices must develop applications designed specifically for mobile
platforms [31]. First of all, this results from the fact that mobile platforms offer a positive
user experience and access to information through fast mobile networks and wireless internet.
The marketing value brought by mobile applications for institutions that decide to offer their
services through mobile platforms is also not negligible. Libraries should, in cooperation with
institutions dealing with the development of mobile applications, investigate their potential
application in the library business. Mobile devices can serve as an interface or intermediary
in the provision of library services to people who take advantage of them, and this number is
not insignificant [32]. Users who want to access library resources and other services from a
remote location can be of particular benefit.

Mobile applications can be used to display basic information, such as opening hours, address,
phone number, new headlines, news, and most read publications for example. To provide
more complex services, say: access to the user account, searching the electronic catalogue
and downloading digital content, the integration of mobile technologies with the integrated
library system must be carried out. The mobile concept enables communication between the
library and clients, from any location and different mobile devices and platforms [33].
Interaction with users via mobile technologies is achieved by using adaptive design when
creating the library's web presentation so that the content is displayed correctly on users'
mobile devices. Mobile applications developed for different platforms (Android, iOS,
Windows, etc.) allow libraries to connect with users who are not physically located in the
library. By explaining different practical examples of how to transfer business philosophy
into a library King gave an example of the sales policy of a bookstore [35]. Management
encouraged employees to take customers to the appropriate section of the bookstore and
physically place the book in their hands, thus demonstrating high-quality service. Almost
thirty years later, the same philosophy can still be applied, but instead of putting a book in the
customer's hands, we could put the book or information in their smart device, since most
library patrons use it nowdays.

Conclusion

To provide long-term support, libraries should continuously create and provide services that
meet the expectations and realistic needs of users of library services. Instead of measuring the
number of visits or the number of publications issued, public libraries should focus on
measuring user satisfaction, examining the quality of the services they provide and the impact
these services have on the community. These activities can only be achieved through the
effective implementation of advanced technologies in the daily operations of the library. By
automating certain or most daily library activities, librarians would have more time to devote
to the needs of users, and users would in return receive complete information and better
quality service. In order to achieve this, libraries should apply new business models, which
are mostly based on the use of modern business strategies and information technologies.
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Trends indicate that the new generation of integrated library systems, based on SaaS
(Software as a service) technologies, will initiate a new migration of ILS systems and experts
call them "platforms for library services". In essence, the predictions are that in the future,
libraries will lease integrated library systems over the Internet or on an as-needed basis, in
which case they will not need expensive infrastructure or technical staff. In the future, smart
technologies will be an indispensable part of public libraries day to day operations.
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