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ABSTRACT

Artificial Intelligence (AI) is one of the emerging trends in library computing
applications, which involves programming computers to do things through
human intelligence. The simulation of the human intelligence process by
computer machines. It works by ingesting huge amounts of labelled training
data, analysing the data for correlations and patterns, and using these patterns
to make predictions. The application of AI and related technologies in the library
is pervasive. This includes expert systems for reference service, book reading
and shelf reading robots, and virtual learning. This paper examines how AI and
related technologies are being used in state university libraries and the
perceptions of librarians in adopting those technologies in this digital age.

Design / Methodology: The survey responses were collected using an online
questionnaire from the state universities, central universities, private
universities, and deemed universities of Karnataka only. The quantitative survey
responses were received (N=65) from 73 university libraries in the state. The
percentage of responses received was 89.
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1. Introduction

Artificial intelligence (AI) is a part of computer science that deals with giving machines the
ability to look like they have natural human intelligence. It involves the simulation of human
intelligence in machines programmed to think like humans and mimic their actions. Since its (AI)
inception in 1950, it has gone through many peaks and through. AI and other technologies
radically changed industrial and public sectors in India and abroad.  It has already touched
many of our daily computing activities, and nowadays, most computers and mobile phones
have developed AI features already, and we are using them without knowing that they are
intelligent machines.  Ex: Mobile / Computers have speech recognition, natural language pro-
cessing, self-driving cars, machine learning and robotics. The fact is that computers can recognise
patterns efficiently at the scale and speed that human beings cannot. Intelligence in comput-
ers depicts their ability to accomplish specific tasks in the presence of variability and monitor
and appropriately adjust their actions as prerequisites for intelligence. AI not only perceives
objects but also recognises concepts or executes skills of complex motors shared by most
animals. But to understand the meaning of natural language in the design, innovative artefacts,
etc., it has the potential to engage in multi-step reasoning.

Societies have facilitated the growing demand for access to information, and libraries are the
main source of providing such access. As a result of rapid advancement in computer technol-
ogy and the application of software, especially AI, a paradigm shift in the format of libraries
began and demand for the commensurate supply of the same technology. Libraries may face
obsolescence in this digital era unless they exploit the latest technologies and innovative
information service delivery. Nowadays, AI is used in many areas like education, business,
gaming, military, medicine, libraries, etc.

2. AI and related technologies in Libraries

The services in the library system have gone beyond Natural Language Processing and knowl-
edge-based services, such as the application of AI for preparing subject indexing, cataloguing,
technical service, reference service, shelf reading, information retrieval, and collection devel-
opment. With the advancement of AI programming, smart libraries are creating intelligent sys-
tems that can think and behave like librarians.

3. Literature Review on AI and related technologies

In the past few decades, there has been tremendous growth in some AI methods, like current
and conventional neural networks.

Wolfe (1991) writes, “distinguishes rule-based decision making in which machines strictly re-
spect the rules set by developers from rule following decision making in which machines follow
rules that have not been strictly specified. Rule-based decision-making matches weak AI, while
rule-following decision-making attempts to achieve strong AI. An example of rule-following
decision-making is neural networks (NN), which allow algorithms to learn from themselves.
Strong AI would be machines making their own rules and then following them, which is not
possible now”.

It is observed in an article written by Hern’andez-Orallo (2017), “With the variety of separate
opinions on what AI is, lacking agreement on a standard evaluation (i.e., criteria, benchmark
tests, milestones) makes it extremely challenging for the field to maintain healthy growth”.
As stated by Galleon (2017) “referring to Stephen Hawking’s claim expressed fears over this
issue. He noted that since intelligent machines were taking over jobs, it is certain that human-
ity may be forced to leave the earth in search of a new home”.

However, Bhatnagar et al. (2018), without a clear definition of the term, “it is difficult for
policymakers to assess what AI systems can do shortly, and how the field may get there.
There is no common framework to determine which AI systems are desirable”.

Monett and Lewis (2018) have echoed a similar concern: "Theories of intelligence and the goal
of Artificial Intelligence (AI) have been the source of much confusion both within the field and
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among the general public.”

At this juncture, introducing artificial intelligence, robotics, and other forms of technologies in
library operations was the central theme of several discussions among intellectuals in the field of
Librarianship.  Momoh (2018) “Hold the opinion that the influx of information technologies in
library management has created divergent schools of thought. This is because many believe
that using artificial intelligence and robotics will threaten the job security of librarians and other
information professionals”.

As enumerated by Jain, Ross & Prabhakar (2004) and Khashman (2019), “The resurgence in AI
research is the result of three breakthroughs: (1) the introduction of a much more sophisticated
class of algorithms; (2) the arrival on the market of low-cost graphics processors capable of
performing large amounts of calculations in a few milliseconds; and (3) the availability of very
large, correctly annotated databases allowing for more sophisticated learning of intelligent sys-
tems”.

Ex Libris (2019) explains, "Intelligence in machines not only gives such devices the ability to
learn but they are also configured to improve with use to perform functions better without being
explicitly programmed. Because they are built to recognise and imbibe patterns efficiently on
much higher scales than humans”.

Williams (2019) describes “the AI-powered assistants Alexa by Amazon, Siri by Apple, Cortanan
by Microsoft, and Google Assistant by Google to ease searching for information in daily lives.
Though these assistants were developed as consumer products and not for librarians, they can
improve the search functions of databases and make it easier for researchers to find what they
are looking for more quickly”.

Wheatley et al. (2019) have “conducted an environmental scan on academic libraries’ engage-
ment with AI by reviewing scholarly articles, university libraries’ strategic plans, and library pro-
gramming to determine if any reference to AI was being made and in what context. Findings
indicated a lack of response or awareness of the current AI trend, though a small number of
institutions were found to be participating in or creating their own AI hubs. AI combines with the
Internet of Things (IoT) in various ways, enabling big data applications, machine learning algo-
rithms, deep learning, knowledge discovery, neural networks and other technologies”.

Cox et al. (2019) said, “AI give the perceptions of library directors, library commentators and
experts in education and publishing on the potential impact of AI on academic libraries and their
implications for library work, based on direct interviews. The interviewees identified the impacts
of AI on search and resource discovery, scholarly publishing and learning. Challenges they have
identified are libraries being left outside the focus of development, ethical concerns, intelligibility
of decisions and data quality. Several potential roles for academic libraries were identified, such
as data acquisition and curation, AI tool acquisition and infrastructure building, aiding user navi-
gation and data literacy”.

According to Coombs and Sipior (2020), “AI requires extensive and sophisticated computation,
so the decreasing cost in computer hardware and dedicated AI chip designs makes it much more
feasible and thus attractive to organisations. The expansion of cloud-based services related to
AI has also made it much more attainable for organisations that would otherwise be hesitant.
Additionally, while research is still in the early stages, preliminary studies may show that the
advent of COVID has increased interest in AI, as people get used to the reduced human element
in all levels of society and the increased use of automation”.

Garcia-Febo (2019), discusses “the implementation of AI networks in libraries and comments on
the challenges associated with technological innovations, such as AI and machine learning, in-
cluding questions related to privacy, intellectual freedom, and access to information”.

Schreur (2020) states, “The transition from card catalogue to the MARC formats has proven
enormously helpful to libraries and their patrons. Similarly, linked data and AI hold the same
promise. By converting metadata surrogates (cataloguing) to linked open data, libraries can
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represent their resources on the Semantic Web. But to provide controlled access to unstruc-
tured data, libraries must reach beyond traditional cataloguing to new tools such as AI to
provide consistent access to a growing world of full-text resources”.

Lund et al. (2020) observe that “AI is refined, practical uses of the technology to improve the
transfer of information are increasingly investigated, developed, and adopted in various public
environments, including libraries. Though it is of relatively recent origin, AI presents an oppor-
tunity to investigate the emergence of public perceptions toward innovation and the relation-
ship this holds with adopting emerging technologies, as envisioned in Roger’s Diffusion of
Innovations model. Their paper describes the results of a survey of practising librarians regard-
ing the adopter category (innovator, early adopter, early majority, late majority, laggard) with
which they identify and the relationship of this identification with perceived knowledge and
perceptions of AI technology within and outside the library environment”.

4. Analysis and Interpretation of Data:

4.1. Type of Universities (approved by UGC) available in the state

Figure 1. Types of Universities

It is observed from Figure 2 that there are four types of Universities established in the state
Viz., State Universities (direct administration by the State Government), Central Universities
(direct administration by the Central Government), Private Universities and Deemed-to-be Uni-
versities are run by the private agencies/ associations with the approval of the UGC.  However,
the researcher found from the study that 31 universities belong to state universities, and an-
other eight research-oriented institutions have also been converted into universities under
state universities. So, 39 (60%) of universities are state universities, and at least 1 (1%) of
central universities are established in Karnataka. At the same time, 22 (33%) and 11 (17%) are
Private and Deemed-to-be universities, respectively.

4.2. Availability of basic technology facilities at your library?

                                Table 1. Availability of basic technology facilities

Innovative technology is an inevitable requirement of any institution / University nowadays.

        Basic Technology     Computer Scanner      Printer   Internet       Intranet

             Frequency        65                 65          65 65          65

         %       100    100         100 100         100
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This is true, as proved by the survey results. Almost 100% of University libraries have the basic
technology infrastructure.

4.3. Which technology-oriented services are available at your library?

Technology    Library           Digital     Databases     RFID      Cloud   Information
      Automation     Library          Services    Kiosks
      Software

        Frequency        62          30    48         12 12       8

            %         95          46    74         18 18      12

Providing good services to the users is the prime focus of any library. Hence, the librarians were
also asked the related question and the result was found. The majority, 62 (95%) of the Univer-
sity Libraries are automated, and 48 (74%) of the libraries subscribe to different online data-
bases. And 30 (46%) of the University libraries provide digital library facilities. RFID, Cloud Ser-
vices and Information Kiosks are also available in many University libraries. Hence, there is a
good sign in the development of services point of view.

4.4. Are you aware of the following advanced technologies which can be implemented in
libraries?

Table 2. Available technology Oriented Services

Advanced Technologies Yes No

Mobile technology 65 (49%) 0

Internet of Things (IoT) 18 (28% 0

Artificial Intelligence (AI) 9 (14%) 0

Big Data 2(3%) 0

Robotics 4 (6%) 0

                           Table 3. Awareness of advanced technologies of the library

Technology is growing faster and being adopted everywhere, irrespective of any field. The
library is not exceptional. The researcher found from the survey that almost all librarians know
advanced library-related technologies, as depicted in Table 3.

4.5. Opinion on the Impact of AI on the Library Profession Shortly

Opinion Positive impact Replace many functions Negative impact

Frequency 34 20 11

%                 52 31 17

Table 4. Impact of AI on Library Profession
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 Level                                Fully                 Implemented       Moderately             Not Implemented    Not at all
              Implemented    Implemented                                              implemented

Acquisition              2 (4%)           8 (17%)      22 (48%)   10 (22%)                    4 (9%)
& Shelving

Shelf location -           4 (9%)      10 (22%)    8 (17%)     24 (52%)
finding

Circulation-               4 (9%)        10 (22%)       12 (26%)    8 (17%)    12 (26%)
Self service

nformation s              28 (61%)         14 (30%)         4 (9%)         -                      -
Kiosk

Virtual Reference                 8 (17%)          18 (39%)         8 (17%)   6 (13%)                     6 (13%)

Library  -                      12 (26%)       11 (24%)  7 (15%)                     16 (35%)
 Instructions

Collection Management -                         6 (13%)      16 (35%)  18 (39%)     6 (13%)
& Evaluation of service

SDI / CAS                 4 (9%)           8 (17%)        9 (19%) 11 (24%)                     14 (30%)

User education/                    6 (13%)           9 (19%)      12 (26%) 17 (37%)                       2 (4%)
Orientation

Table 5. Level of Implementation of AI in Library

Every library has its priority in implementing new technologies at the university level. According
to the survey results in Table 5, 28 (61%) implemented information kiosks at the university level,
and 22 (48%) of respondents moderately introduced AI at the acquisition and shelving level.
Apart from this, there is a very poor response to implementing AI in sections/ services like circu-
lation, virtual reference, shelf location finding, collection management and evaluation of service,
user orientation, etc

4.7. How do you agree/disagree with the following statements on AI technology?

Statements Transform the Expand the role   May Cause      Improve the
                                     Library Functions   of the library          dangers        lives of people    Not Sure

Frequency 24 18        4                  0          0

% 52 39        9                  0          0

Table 5. Opinion on statements on AI

The implementation of every technology has its causes and pros. Table 4 shows that 34 (52%)
of the respondents opined that AI would have a positive impact on the library profession shortly,
and 20 (31%) expressed that AI replace many functions. At the same time, 11 (17% of the
respondents worried about its negative impact. So, every technology has positive and negative
aspects, but we have to utilise it as a tool and grab the positive aspects.

4.6. Level of implementation of AI and related technologies in your library?
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As per the responses found in Table 5, the majority of 24 (52%) of the respondents accept that
AI can transform the library functions and expand the library's role, as opined by 18 (39%).
Very few 4 (9%) worry that it may cause dangers. However, the uses of AI are more compared
to its negative impacts.

5. Major Findings

¨ Almost 100% of university libraries have the basic technology infrastructure.

¨ Majority 62 (95%) of the University Libraries are automated, and 48 (74%) of the libraries
subscribe to different online databases. And 30 (46%) of the University libraries provide digital
library facilities.

¨ Almost all librarians know of advanced technologies related to libraries

¨ About 34 (52%) of the respondents opined that AI has a positive impact on the library
profession. Similarly, 20 (31%) expressed that AI replaces many functions, while 11 (17%) of
the respondents worried about its negative impact.

¨ It was found that 28 (61%) implemented information kiosks at the university level, and 22
(48%) of respondents moderately introduced AI at the acquisition and shelving level. Apart
from this, there is a very poor response in the implementation of AI in the section/ services like
circulation, virtual reference, Shelf location finding, collection management and evaluation of
service, user orientation, etc.

6. Conclusion

Just like AI-powered assistants Alexa by Amazon, Siri by Apple, Cortana by Microsoft, and
Google Assistant by Google to ease searching for information in daily lives, it will not be long
until the usefulness and influence of brand-new AI applications overrun libraries of the current
age. AI is the latest quasi-magical phenomenon to emerge. And just like in the early days of
electrical creation, we still don't fully understand how AI will be used in libraries and other
areas of our lives. AI will transform many facets of life in the future, including libraries. Robots
and intelligent machines will be used in future libraries to carry out tasks including providing
reference services, organising and reading shelves, registering materials, charging and un-
loading them, creating statistics about the library, cataloguing, and classification, among other
tasks. AI will drastically alter the library's current appearance.
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