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Abstract 

Artificially intelligent robots have penetrated into almost all the fields of life including libraries 
which can do things even human incapable of with higher efficiency. This paper sheds light on 
how artificial intelligence (AI) can be effectively adapted in libraries with a special eye on ‘robots’. 

Many of the libraries have piloted this technology such as NY Public Library, Temasek Polytechnic 
Library, UMKC Library, University of Chicago Library, Shanghai Library and so on.These 
libraries have found the deployment as fruitful.Robots can be used for a variety of operations 
within the library like book arrangement, sorting, retrieval, material handling and inventoryetc. 
The technology is at its infancy stage in India which will gradually get the required momentum in 
comingdays. This paper will be beneficial to know the way in which AI technologies can be 
integrated for supporting various library operations. 
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Introduction  

Artificial intelligence (AI) has revolutionized the way we work and think. It is indeed going 
to be the next game changer which decides the way we think and take decisions.It is an important 
area of computer science that concentrates on the creation of intelligent machines that work and 
react like humans (Techopedia, 2019). Natural language processing, deep learning, 
drones, computer vision, autonomous vehicles, machine learning, cognitive computing, and 
knowledge reasoning are some of the technologies based on artificial intelligence.  

Robotics is a subset discipline of artificial intelligence which found applications in almost 
all areas like industries, hospitals, banks, academic institutions and military operations etc.  It is 
the branch of technology that deals with the design, construction, operation, and application of 
robots (Abram, 2019). Basically, a robot is a machine which can carry out a complex series of 
actions automatically based on a computer program. It has three parts viz. the controller, 
mechanical part and sensor. The controller is the brain which is controlled by a computer program 
which commands to the moving part of the robot. The mechanical parts consist of motors, pistons, 
grippers, wheels, and gears that enable the robot to lift, grab, turn and move.The sensor helps the 
robot about the surrounding which can determine size, shape, space between objects and direction 
(Science Trek, 2019). 

Libraries in the modern age are technology absorbers from time to time. Autonomous drones and 
robots have been a trend in almost all the fields that found numerous applicationsincluding libraries. 
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Robots have started to penetrate in all the places and works where manual labours use to work and cannot 
work. 

Types of Robots 

It is very hard to define the robot and its categories since each robot has its own unique 
feature andvaries in size, shape, colour and components. An attempt has been made to list out 
various categories of robots according to their area of applications is tabled below; 

Table 1. Types of Robots 

Sl. 
No 

Types Descriptions 

1 Aero  Space 
Robots which can operate in space and include all sorts of flying robots.Eg: NASA’s 

Robonaut. 

2 Consumer 
These robots help in doing small tasks and chores. Eg: Robot Dog Aibo, The Roomba 
Vacuum. 

3 
Disaster  
Response 

These are used during any disaster or calamity for multiple purposes.Eg: Packbots used 
in Japan during the earthquake. 

4 Drones 
These are unmanned aerial vehicles which work in conjunction with onboard sensors 
and GPS. It varies in size, shape &weight which find applications in almost all the 
fields.Eg. DRDO Netra and DRDO Rustom. 

5 Education 
These can be used both at home and at school for supporting educational tasks and 
activities. Eg: EMYS teacher robot. 

6 Entertainment 
These are made formaking people entertainEg: Disney’s theme park robots like Navi 

Shaman, and musically inclined bots like a partner  

7 Humanoid 
These robots resemble human being.Eg:Pepper robot at  
Roanoke County Public Library (Jones, 2018) 

8 Industrial 
These robots are used to perform repetitive tasks usually seen in factories. Eg: Amazon 
warehouse robots. 

9 Medical 
These are the health care robots used to support medical operations.Eg: Da Vinci 
surgical robot. 

Review of Literature 

A worldwide literature search shows the good adoption of artificial intelligence 
applications in libraries since '90s. AI has found numerous applications in libraries ranging from 
books filing to books delivery. Some of them are reviewed here. 

The applications of artificial intelligence technologies in libraries have been pointed out by 
Mess (1991), Liu (2011), Massis & Massis (2018) Weckert & Mcdonald (1992) and Guliciuc & 
Montano (2018). Mogali (2015) investigated how libraries can be developed as an artificially 
intelligent one by applying ‘AI' technologies at its various levels of operations. She suggested the use of 

an expert system at the reference section which would help the patrons in the recommended sources to 
lookup for certain questions. With the help of the system, students can be imparted reference skills. 
Library enabled expert system helps to solve problems in a number of areas. Most will focus on 
narrow domains with an emphasis on the local concern (Shrivastava, 2018).  

Likewise, Asemi (2018) investigated the best AIapplications which can be applied in 
libraries through Exploratory Factor Analysis (EFA) method. He suggested the best use of AI for 
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speech recognition, machine translation and librarian robots while Nagy (2015) in an online blog 
specifies the adaption of AItechnology for automated transportation and robotic retrieval systems 
in the library. Lancaster & Smith (1990) also shared the same view of using various AI 
technologies for supporting library operations like cataloguing, classification and indexing etc. 

Unnikrishnan & Aswani (2017), Sharath&Shivashankar (2013) proposed robotics system 
in the library for the effective delivery of the books to the patrons. Mahalingam, Aravindb, 
&Devi.R (2017) proposed a line follower robot for delivery which follows a predetermined line of 
travel to deliver the books to the users. Robots can also be deployed for taking the inventory of the 
library which uses RFID and barcode technology (Bomble Pranit, R & Dipika, 2015). Tay (2014) 
traced the robotic applications for easy and effective delivery of newspapers, journals, books and 
brochures etc. at the Temasek Polytechnic Library. 

Application of Robots in Library Operations 

Technology has advanced the libraries in many ways, they have started to place robots 
instead of humans in various operations especially those tasks which are hazardous and time-
consuming. For example, Robot at PESIST central library helps in the filing, sorting and replacing 
the books in the shelf (Manoj, 2016). Libraries with a huge collection are now using robots for 
inventory purpose. The ‘Robbie’ robot developed by the Temasek Polytechnic Library can scan 

more than 32000 books per day (Temasek Polytechnic Library, 2018). Another robot from the 
same library named ‘Bobbie’ is able to deliver materials like newspapers, magazines, brochures, can 

welcome and directs guests & students to various locations. The robot has also been programmed to 
answer Frequently Asked Questions (FAQs) that students may have (Tay, 2014). 

Libraries can integrate robotics with other AI technologies like a drone being controlled by 
a robot can make sure that the library is always under surveillance. Talking robots can be placed 
in various sections of the library as a user aid and guide. Shanghai library has put up a humanoid 
robot at the entry which will interact with the users and clarify their doubts.The applications of 
robotics in libraries are widespreadand in present days, no doubt thatrobots will dominate the 
libraries signalling the staff-less libraries ahead. 

 

Picture 1: TemasekPolytechnic’s SocialRobot (Bobbie) 
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Books Delivery by Robots 

The needed books with their numbers are given as input to the robot first. The robot will 
identify the books by detecting the RFID of the books on the shelf. If the RFID is matching with 
the saved book details, a notification will be sent to the shelf unit. The corresponding tray will 
come forward and the book will be deposited into the robot's basket. Further, the book will be 
headed to the collection centre from where the users can collect it. The whole process looks as 
follows;  

 

Figure 1: Delivery of Books by Robots 

 

Picture 2: Book Delivery Robot 

Findings & Conclusion 

Technology has been a part of each and every human work. The future indeed is promising 
because of the presence of artificial intelligence technologies(Barden, 2017). AI technologies have 
been spread across almost all the areas as Natural language processing, deep learning, 
drones, computer vision, autonomous vehicles, machine learning, and cognitive computing. 
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Library activity involves plenty of manual works which can be partially or fully doneeffectively 
with the help of robots. The use of this technology in Indian libraries is found less which should 
be compensated with the immediate adoption for timely and cost-effective service to the 
customers. Even though robots have artificial intelligence, it cannot be intelligent as humans as it 
is a man-made machine which needs a human touch to get operated. The adoption of robots for 
assisting library activities has been a boon in the western world than in India. India being a vastly 
populated country the need may not be imminent, but for sure, the quality of routine services may 
get increased with the use of robots suitably…Way to go…. 
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