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NACLIN has been India’s leading platform for  
   knowledge networking and library innovation for decades. 

 

As libraries shift to AI-driven, data-rich, hybrid ecosystems, 
NACLIN’s focus on interoperability, digital transformation, and 
resource sharing is more important than ever. 
 

 Technology is not replacing libraries, it is strengthening the 
vision NACLIN champions: connected, intelligent, and inclusive 
knowledge systems. 
 

 Indian libraries now need a nationally aligned roadmap, and 
NACLIN is the ideal forum to guide this collective direction. 
 

 This session supports NACLIN’s mission by showing how AI, 
automation, and smart systems can enhance visibility, 
efficiency, and high-impact services across all types of libraries. 

Why This Topic Matters at NACLIN 



Background & Need for Digital Transformation 

 Emerging Technologies Reshaping Libraries 

AI, Automation & Data-Driven Innovations 

 Implementation Strategies & Tech Roadmap 

 Smart Library Models: Indian & Global Cases 

Competencies for the Future-Ready Librarian 

 Future Vision, Key Insights & Q&A 

Presentation Outline 



AI, LLMs, ML, Data Analytics 
 IoT-powered smart spaces 
XR - AR/VR learning labs 
 Expert systems, robotics and Drones 
Cybersecurity & digital disaster management 
Assistive & inclusive technologies 
Discovery systems & linked data 
Open access & OSS ecosystems 
RDM & Research Integrity frameworks 

 

Technology is not replacing libraries: It is redefining their mission. 
 

Tech Landscape for Libraries 



Massive growth in digital & research data 
 

Generative AI reshaping research & learning 
 

User demand for real-time, personalized support 
 

 Focus on inclusivity, accessibility, and lifelong learning 
 

 Shift toward hybrid physical-digital knowledge spaces 
 
 

Drivers of Transformation 



A smart library blends: 
 
Data-driven services 
 Inclusive digital innovation 
Artificial Intelligence 
Automation & robotics 

 

 Its aims to support learning, research &  
   community empowerment through  
   personalized, adaptive, and intelligent services. 

 

How does a Library become a Smart 
Library? 



Disaster Preparedness & Cybersecurity 

Libraries are increasingly leveraging technology to enhance their disaster 
preparedness, and Cyber Security for safeguarding digital collections.  

 
Key Technologies for Disaster Preparedness 
Cloud Storage 
Digital Assets Management System (DAMS) 
Backup Protocols 
Monitoring and Alert Systems 
Automated Disaster Recovery Plans 
 
Cyber Security Best Practices 
Protect digital repositories & user privacy 
Mitigate phishing, malware & ransomware threats 
Implement MFA, encryption & secure access controls 
Conduct cybersecurity training for staff & users 
Regular data backups & security audits 
Libraries as digital guardians 

https://www.google.com/url?sa=i&url=https://www.nec.com/en/global/insights/article/2020091802/index.html&psig=AOvVaw2jehIWyJKIeGW57m6maOCV&ust=1726488443718000&source=images&cd=vfe&opi=89978449&ved=0CBcQjhxqFwoTCKi6v-f0xIgDFQAAAAAdAAAAABAT
https://www.ila.org/publications/ila-reporter/article/102/disaster-preparedness-and-recovery-in-libraries-bracing-for-the-worst-helping-th


E-Prints, IRs and Digital Archives 



Cloud Computing in Libraries 



Inclusivity, Diversity & Digital Literacy 



Discovery, Federated & Linked Data 

Searches 
 Link library metadata to global knowledge networks for 

enhanced discovery 
 

 Next-generation search platforms integrating multiple resources 
 

 AI-powered discovery layers for enhanced retrieval and 
recommendation 
 

 Real-time access to open access repositories, databases, and 
digital assets 
 

 Examples include: EBSCO Discovery Service (EDS), Primo, 
Summon, and WorldCat Discovery (OCLC), as well as open-
source options like Blacklight and VuFind.  



Allows easy 

access 

 & sharing  

Enhances 

visibility of  

research data 

Helps in data management of  

an individual 

researcher/institute 

Value for 

reuse 

Avoid duplication  

of  research work 

Funding agencies’ 

mandatory requirement 

Research Data Management (RDM) 



KOHA with ERM and API 



ERM @ IIT Delhi Library 



Library Services Platforms (LSP) 
Library Services Platforms (LSPs) are comprehensive systems designed to 

streamline library operations by integrating various functions such as 

cataloging, circulation, acquisitions, discovery, IR, e-resources, etc. into a 

single platform.  

These platforms offer libraries the flexibility to manage both print and 

electronic resources efficiently while enhancing user experiences and 

optimizing workflows. 

Examples Alma, Ebsco FOLIO, OCLC WorldShare Management Services 

(WMS), SirsiDynix Symphony, Innovative Interfaces Sierra, KOHA, etc. 



API Technology Integration in Libraries 
 

API integrates library catalogues and other external resources 
programmatically, making it a versatile tool for resource 
integration and automation.  
 

API allows developers to integrate various open-source 
language models and services into their projects.  
 

 Through the API, it is possible to connect external  
   databases or data sources, including library catalogues, IRs or    
   other resources, to build customized applications or services. 

 

AI supports connectors to various file apps 
   and databases, enabling broad integration 



⮚ Libraries can use big data and Data 
Mining to create a personalized user 
experience by offering content and 
resources based on each individual 
wish. 

⮚ Data mining is a crucial process, 
enabling the extraction of meaningful 
patterns and insights from large 
datasets.  

⮚ Predict user behaviour and make 
decisions to cope with their needs. 

⮚ Perform smart delivery of 
information for the user. 

⮚ Relevant books’ acquisitions. 
 

Big Data & Data Mining 



 The library can offer a better user 
experience by enriching its services and 
collections. 
 

 Connecting everyday devices and 
transferring data between them. 
 

 Providing strict and permanent control: 
  Automating a book return system 
  Tracking room usage 
  Monitoring humidity levels, etc. 

 

Applications of IoT in Libraries 



Real-time Monitoring of Library Spaces 



Data Analytics & Visualization 

Data Visualization is basically putting the analyzed data 
in the form of visuals, i.e. - graphs, images. These 
visualizations make it easy for humans to understand the 
analyzed trends. 
 
 

CitNetExplorer 
Gephi 
Sci2 
VOSviewer 
 Local Citation Network 
Citation Gecko 
 FusionCharts 
 Tableau  
 
  

 D3 
 Qlikview 
 Microsoft Power BI 
 Datawrapper 
 E Charts 
 Plotly 
 Sisense 
 HighCharts 



 

 

 

 

 

 

 

  

RFID Technology in Libraries 
 

IITD/Cornell images 

https://youtu.be/31y5wvdXcfE


⮚ Build an enhanced metadata system for 

libraries. 

⮚ Connect networks of libraries as an Inter-
Planetary File System (IPFS) to validate 
the credentials of a given copy of any 
website. 

⮚ Support document borrowing service & 

inter-library loan service. 

⮚ Facilitate the indexing and sharing of 

community resources in a shared network. 

⮚ Secured intellectual property (controlling 
how many times a user can access, share, 
or copy). 

https://www.emerald.com/insight/content/doi/10.1108/LHTN-02-2023-0020/full/html  

Blockchain Technology  

Google Images/ARPIT 
Course 

https://www.emerald.com/insight/content/doi/10.1108/LHTN-02-2023-0020/full/html
https://www.emerald.com/insight/content/doi/10.1108/LHTN-02-2023-0020/full/html
https://www.emerald.com/insight/content/doi/10.1108/LHTN-02-2023-0020/full/html
https://www.emerald.com/insight/content/doi/10.1108/LHTN-02-2023-0020/full/html
https://www.emerald.com/insight/content/doi/10.1108/LHTN-02-2023-0020/full/html
https://www.emerald.com/insight/content/doi/10.1108/LHTN-02-2023-0020/full/html
https://www.emerald.com/insight/content/doi/10.1108/LHTN-02-2023-0020/full/html


Social Media & Apps in Libraries 

https://library.iitd.ac.in  

https://library.iitd.ac.in/


Pathfinders (Subject Bibliographies) 
https://library.iitd.ac.in/Pathfinder  

https://library.iitd.ac.in/Pathfinder


Digital Signages in Libraries 

The  Transformed Libraries may utilize digital signages for gangways, bay guides and shelf 

guides. There are many digital signage solutions available in the market – both open source and 

commercial – that have the features and functionality for building a robust digital signage system 

with Kiosks 

 



Lab & Makerspaces 



Virtual Book Issue/Return Systems 
 New York Public Library (NYPL): eCollection via Libby/OverDrive 
 National Library Singapore: Libby/OverDrive+other e-platforms 
 Toronto Public Library: eCollection via Libby/OverDrive, Hoopla, Kanopy 
 City of London Public Library: Libby/BorrowBox, etc. 



Augmented Reality (AR) 

KGL, IIMA, IFLA, MBRL 

https://youtu.be/t159nTF0Ekc


Virtual Reality (VR) 

https://library.iima.ac.in/vrapp.html  https://blog.pressreader.com/libraries-institutions/should-your-library-have-a-virtual-reality-center  

IIT
Kgp 

IITKgp 

Cabot Harvard 

https://library.iima.ac.in/vrapp.html


Extended Reality (XR) 

Cabot Harvard 

XR combines AR, VR, and Mixed Reality (MR) to create immersive 
digital experiences for library users and staff. 
 

Virtual library tours and book exhibitions for remote or onsite 
engagement.​ 
 

AR overlays to enhance wayfinding, anatomy learning, or 
interactive floor maps.​ 
 

VR environments for immersive research, learning sessions, or 
exploring special collections.​ 
 

MR to blend physical and digital resources in collaborative maker 
spaces. 



Gaming in Libraries 
 Gaming in libraries refers to the integration of video games into library 

services as a means to engage diverse audiences, promote literacy, foster 

social interaction, and provide recreational and educational opportunities.  

 Wayfinding and exploring the collections. 



AI offers several advantages to libraries, enhancing their 
efficiency, user services, and overall effectiveness.  
 

Improved Search and Discovery 
Automation of Routine Tasks 
Enhanced User Experience 
Personalized Services 
Efficient Resource Allocation 
Content Enrichment 
Accessibility 
Data-Driven Decision Making 
Enhanced Preservation 
Multilingual Support 
Improved Security 
Cost Savings 
Scalability 

AI in Libraries 

Canva 
Images 



Expert systems and robotics, integrated with the AI play  

significant role in enhancing library operations and services. 
 

Expert Systems 

 These are AI-based systems designed to mimic human decision-

making processes in specialized areas.  

 In libraries, expert systems can assist in cataloguing, recommending 

resources, answering inquiries, and providing specialized knowledge.  

 They can also help create customized reading lists or research guides 

based on user preferences. 
 

Robotics 

 Robotics in libraries often involve automated systems for sorting and 

shelving books.  

 Robots equipped with RFID technology can efficiently organize and 

shelve returned books, freeing up staff time for more complex tasks. 

Expert Systems & Robotics in Libraries 





AI/ML Semantic Apps in Daily Life 

Alexa 



Mobile-Based AI Applications 



DELNET: Innovative Library Services 



IITD Library Chatbot – BibDAIL+ 

https://library.iitd.ac.in/staff-images/staff/bibdail+.png  

 In-House 
implementation. 
 

 Embedded with the 
library catalogue (OPAC) 
- KOHA. 
 

 Help with basic research 
queries, and provide 
information about library 
services, policies and 
resources. 
 

 Maturing… 
 AI Chatbots at San Jose State University 

(Kingbot) and Zayed University (Aisha) 



Robo Experiments at IITD, Nov. 28, 2025 



Robotics in Finland (Oodi Library) 
Googly Eyes and an Emotion Matrix at  

Helsinki’s Central Library, Oodi, Finland 
 

 Googly eyes recall classic animation and comic book 
characters.  

 The eyes follow the rule of exaggeration.  
 Used to emphasize the robot’s expressions (looking 

around to indicate boredom when there’s a lack of 
missions), and its actions (looking in the direction it 
starts moving toward). 

Source: https://futurice.com/blog/the-little-robot-that-lived-at-the-library 



 The Library has an automatic 
returns system 
 

Users set their books on a 
conveyor belt, which brings the 
books to the basement, where 
they get sorted into boxes, 
which are picked up by a mobile 
MiR200 robot, which brings the 
books to the 3rd floor.  
 

On the 3rd floor, the library staff 
place the books back on the 
shelves. 

Automatic returns 

@Finland 

Source: https://futurice.com/blog/the-little-robot-that-lived-at-the-library 



Temi – NTU Singapore 

Library: Nanyang Technological 
University, Singapore 

 

 

Controlled: By Voice, like SIRI 
using the TEMI App 

 

 
 

https://library.iitd.ac.in/intern_presentations/FuturisticApproachTowardsLibraryServices.pdf  



Robotic Chat Tools (Pepper, AnSan) 

Library: The Yamanaka Public  
 

Robot: Pepper  
 

Usage: for displaying user guidance 
 

Library:  The Library of Konan Univ. 
 

Robot: AnSan  
 

Usage: For the reference services 
 

https://library.iitd.ac.in/intern_presentations/FuturisticApproachTowardsLibraryServices.pdf  
https://en.wikipedia.org/wiki/Pepper_(robot)  



Robbie & Bobbie – Temasek Polytechnic 
Library: The Temasek Polytechnic Library 
 

Usage: Scan over 32000 pages per day, can deliver materials such as 
newspapers, magazines, and brochures, as well as welcome 

https://library.iitd.ac.in/intern_presentations/FuturisticApproachTowardsLibraryServices.pdf  

https://library.iitd.ac.in/intern_presentations/FuturisticApproachTowardsLibraryServices.pdf


Libby Robot – South Africa 

 Libby has been 'employed' by 
the University of Pretoria, 
South Africa. 
 

 60+ sensors giving human-
like awareness. 
 

 360-degree spot rotation and 
navigation. 
 

 A 3D camera which can read 
gestures and pose animated 
motion arms. 
 

 Voice localization. 
 

 Facial recognition. 

Source: https://youtube.com/shorts/zq1b7ZzoueA?si=Mbx8dXQU3_y-m01O 



MBRL Dubai Smart Systems 

Source: https://www.mbrl.ae/smart-services 

https://www.mbrl.ae/smart-services
https://www.mbrl.ae/smart-services
https://www.mbrl.ae/smart-services


Agora is a future-generation library with an AI research platform, Japan. 
An interactive AI robot functions as an experienced super tutor by 

advising and encouraging learners. 
Various sensors in Agora acquire students’ conversation and behaviour, 

and then the big data is utilized to evolve Agora’s AI. 

AGORA – Japan 

https://aia.lib.uec.ac.jp/en 

https://aia.lib.uec.ac.jp/en


BookBot – NCSU 

BookBot is a retrieval system for books stored in warehouse-style bins 

https://visit.ncsu.edu/hunt-library  

https://visit.ncsu.edu/hunt-library/
https://visit.ncsu.edu/hunt-library/
https://visit.ncsu.edu/hunt-library/


Generative AI (GenAI) in Research 



Copyright Liability for AI 

In the U.S., the Copyright Office guidance states that works containing 
AI-generated content are not copyrightable without evidence that a 
human author contributed creatively. 
 

It is entirely possible that the resulting AI-generated work has taken and 
used elements from works that have copyright protection(s). That way, it 
may be a violation of copyright laws. 
 

The question of whether the output from generative AI systems infringes 
copyright is likely to turn on the traditional question of whether the AI-
generated output is “substantially similar” to the underlying work.  
 

India has not yet issued official copyright guidance for AI-generated 
works; the legal position remains evolving. 

Google Images 



IIT Delhi Gen AI Model Draft 



Drones / UAVs in Libraries 
Book Delivery: Overcome challenges like  
   traffic, distance, and time constraints.  
Stock Verification: Equipped with Cameras 
   can be used for efficient stock verification. 
 Library Tours: Novel way  
   to give virtual tours of library facilities,  
   showcasing the different sections, resources,  
   and services available. 
Maker Space Support: Libraries with maker  
   spaces can utilize drones as a resource for  
   hands-on learning, programming, and     
   experimentation. 
Aerial Photography and Videography:  
   Drones with high-quality cameras can  
   be used to for aerial photographs and videos 
   of library buildings, events, activities, etc. 
 

 



Student Engagement in Libraries 

Why Student 
Engagement Matters 

Academic 
Success 

Holistic 
Development 

Transformative 
Impact 

 Library spaces are a forum 
for student engagement with 
other students. 

 
 Library space engages the 

users in interaction, reading, 
social & cultural activities, 
research activities, etc. 
 

 Library as place: changes in 
learning patterns, collections, 
technology, and use. 



 Libraries of the future will be human-centered and AI-
powered, enhancing discovery, personalization, and equity 
while upholding trust and academic integrity. 
 

 AI will not replace libraries, but libraries that embrace AI 
responsibly and ethically will redefine the future of 
knowledge. 

Future of Libraries with AI 

https://www.perplexity.ai/search/olibraries-of-the-future-will-q4kWPYJ.TQS_cRRBogWPvA?0=i


New Roles & New Competencies 

 AI Librarian  
 Cloud Librarian 
 Research Support Librarian/Research Assistant 
 Librarian – Scholarly Communication 
 User Engagement Specialist 
 Information/Knowledge Manager 
 Systems Librarian 
 Web Manager 
 Data Support Librarian 
 Manager (Marketing/Library) 
 Sustainability Librarian 
 OER Librarian 
 Ranking Specialist 
 Data Visualization Librarian 
 Citation Manager, etc. 



Gandhi’s 4th Monkey (Ethics Reminder) 



Transformation is best done step-by-step, not all at once. 
 

Technology is reshaping libraries, but Librarians remain 
at the centre of this transformation. 
 

AI enhances our capacity; it does not diminish our role. 
 

If we learn, unlearn, and relearn, as futurist Alvin Toffler 
says, we will lead the knowledge revolution. 
 

The Library of 2030: AI-enabled, User-centered, Data-
driven, Ethical & inclusive, Hybrid & resilient. 

Summing Up 
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