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Abstract 

Library cataloging and metadata management are traditionally labor-intensive, repetitive, and 

error-prone tasks that consume significant staff time in academic and public libraries worldwide. 

This paper presents the design, implementation, and performance evaluation of a Robotic Process 

Automation (RPA) solution developed using UiPath Studio Community Edition to automate the 

extraction and structured recording of bibliographic metadata. The system reads a list of computing 

topics from a Microsoft Excel input file (ShoppingList.xlsx), opens the Amazon India website in 

Google Chrome, searches each topic, scrapes relevant book metadata (title, author, price), and 

writes the results to a structured Excel output file — one sheet per topic. The workflow comprises 

seven key components: Read Range, Open Browser, For Each Row in Data Table, Type Into with 

Send Hotkey, Data Scraping Wizard, Write Range, and Try-Catch error handling. Testing across 

15 topics demonstrated an average processing time of 8.7 seconds per topic and a field-level 

accuracy rate of 96.1%, compared to a manual baseline of 10-15 minutes per topic, representing 

approximately 98% time reduction. The paper further proposes a conceptual four-layer Intelligent 

Library Automation framework integrating RPA with Artificial Intelligence (AI), Natural 

Language Processing (NLP), Machine Learning (ML), RFID, and IoT for next-generation smart 

library systems. 

Keywords: Robotic Process Automation (RPA), Library Automation, Metadata Extraction, Excel 

Automation, OPAC, Cataloging, Digital Libraries 

1. Introduction 

Libraries are foundational knowledge institutions serving students, researchers, and faculty. 

Modern university libraries manage thousands of resources — books, journals, e-books, digital 

archives, and research papers — all of which must be cataloged, classified, and maintained 

accurately for retrieval. Cataloging, which involves recording bibliographic information (title, 

author, publisher, classification number, subject headings) for each resource, is among the most 

time-consuming library operations. A trained cataloger may spend 15 minutes or more per item, 

and with hundreds of new acquisitions monthly, backlogs are common. 

 

Despite decades of technological advancement — from card catalogs to MARC21, from Integrated 

Library Systems (ILS) to Online Public Access Catalogs (OPACs) — much of the underlying data 

entry work in libraries remains manual, repetitive, and rule-based. This presents an ideal 

opportunity for Robotic Process Automation (RPA), a technology that enables software bots to 
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perform rule-based tasks by interacting with computer systems at the user-interface level, without 

requiring access to underlying databases or APIs. 

This paper presents the Library Resource Extraction, Processing, and Automation project: a 

working UiPath automation that reads library-relevant computing topics from an Excel file, 

searches Amazon India for corresponding books, extracts bibliographic metadata, and saves 

structured results to an output Excel file. While Amazon India serves as the data source for this 

proof-of-concept, the workflow methodology is directly transferable to real library bibliographic 

databases including WorldCat, Open Library, and CrossRef APIs. 

The research objectives are: (1) to review existing literature on RPA in library and information 

science; (2) to design and implement a working UiPath metadata extraction workflow; (3) to 

evaluate performance against manual cataloging baselines; (4) to examine deployment pathways 

in real library systems; and (5) to propose a conceptual intelligent library automation model 

integrating AI, NLP, ML, RFID, and IoT. 

2. Literature Review 

2.1 Evolution of Library Automation 

Library automation has evolved continuously over six decades. The Library of Congress 

introduced MARC (Machine-Readable Cataloging) in the 1960s, establishing a standardized 

digital format for bibliographic records that remains widely used today. The 1970s-80s saw the 

emergence of Integrated Library Systems (ILS), consolidating cataloging, circulation, 

acquisitions, and serials management into single software platforms. The 1990s Internet era 

brought Online Public Access Catalogs (OPACs), enabling remote searching of library holdings, 

and launched the digital library movement. Open-source systems such as Koha and Evergreen 

democratized library automation in the 2000s. The current decade is characterized by exploration 

of AI, ML, cloud computing, and RPA in library contexts — the focus of this study. 

2.2 RPA in Knowledge Management and Library Systems 

Sharma (2022) conducted a survey and case study of RPA in academic library environments, 

finding that automation of routine administrative tasks — user registration, overdue reminders, 

report generation — yielded over 60% reduction in manual workload, freeing staff for higher-

value services [1]. Kumar and Jain (2023) focused specifically on cataloging automation, 

demonstrating that RPA bots could extract bibliographic metadata from publisher websites and 

populate library catalog systems with greater consistency than manual entry, reducing human 

variation arising from fatigue and differing interpretations [2]. IFLA (2020) published guidelines 

identifying cataloging, acquisitions processing, and serials management as prime RPA candidates 

given their repetitive, rule-based, multi-system characteristics [5]. OCLC (2021) documented RPA 

bots extracting WorldCat data for new acquisitions, eliminating duplicate catalog record creation 

across library networks [6]. 

2.3 UiPath Applications in Libraries 

UiPath has attracted the most research attention among RPA platforms for library contexts due to 

its visual workflow designer, extensive activity library, and free Community Edition. Singh (2022) 

implemented UiPath bots for catalog record creation in an academic library, achieving a 90% 

reduction in processing time — from 45 minutes per record manually to 5 minutes with automation 

[4]. Gupta (2023) demonstrated automated generation of properly formatted MARC21 records 

using UiPath, ensuring output met library system import requirements [7]. Arora et al. (2022) 

automated the complete acquisition lifecycle including material discovery, cost checking, 

http://www.ijrt.org/


International Journal of Research and Technology (IJRT) 

International Open-Access, Peer-Reviewed, Refereed, Online Journal 

ISSN (Print): 2321-7510 | ISSN (Online): 2321-7529 

| An ISO 9001:2015 Certified Journal | 

   1337 
Volume 14 Issue 02 April - June 2026 www.ijrt.org        

ordering, and initial record creation [11]. Mehta (2023) validated UiPath's web scraping for 

metadata extraction from multiple bibliographic repositories, producing output in Dublin Core and 

MARC21 formats [17]. 

2.4 Critical Analysis and Research Gaps 

Despite a substantial body of literature, three gaps are evident. First, most studies remain 

theoretical or provide limited technical detail on workflow design, selector configuration, and error 

handling, reducing reproducibility. Second, research is concentrated in large, well-funded 

academic libraries in developed countries; RPA deployment in smaller or Indian libraries — where 

UiPath's free Community Edition is particularly advantageous — is underexplored. Third, AI-

integrated library automation systems remain largely conceptual, with few real-world tested 

implementations. This study addresses the first gap through detailed, reproducible workflow 

documentation and addresses the second through implementation using freely available tools 

applicable in the Indian academic library context. 

 

Author/Source Year Focus Area Key Finding 

Sharma [1] 2022 RPA in Academic 

Libraries 

60%+ reduction in admin 

workload 

Kumar & Jain 

[2] 

2023 Cataloging Automation Higher consistency than 

manual entry 

UiPath [3] 2021 Library Management RPA viable for OPAC 

integration 

Singh [4] 2022 Catalog Record 

Creation 

90% time saving in 

cataloging 

IFLA [5] 2020 Library Automation 

Standards 

RPA suitability framework 

defined 

OCLC [6] 2021 WorldCat + RPA Bibliographic retrieval 

automation 

Gupta [7] 2023 MARC Record 

Generation 

Valid MARC21 auto-

generation 

Arora [11] 2022 Acquisition Lifecycle End-to-end acquisition 

automation 

Mehta [17] 2023 Web Metadata Scraping Dublin Core + MARC21 

mapping 

IEEE [16] 2020 Intelligent Automation IPA framework for 

knowledge systems 

DCC [23] 2023 Digital Preservation AI metadata extraction from 

files 

Table 2.1: Summary of Literature on RPA and Library Automation 
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3. Methodology 

3.1 System Architecture and Tools 

The Library Resource Extraction automation integrates four primary components: (1) Microsoft 

Excel (ShoppingList.xlsx), providing structured topic input and receiving structured metadata 

output; (2) UiPath Studio Community Edition 2023.10, the automation development environment; 

(3) Google Chrome with the UiPath Chrome Extension, enabling GUI-level web interaction; and 

(4) Amazon India (amazon.in), serving as the bibliographic data source for this proof-of-concept. 

All experiments were conducted on a laptop running Windows 11 with a standard broadband 

connection. UiPath Studio Community Edition was used throughout — free of charge and fully 

functional for academic research. 

3.2 Dataset — ShoppingList.xlsx 

The input dataset is a Microsoft Excel file named ShoppingList.xlsx containing a single column 

titled 'Topic' with 15 computing and information technology subject entries. This format was 

deliberately kept simple to mirror the type of book lists or acquisition request lists that library staff 

routinely maintain in Excel. Each row represents one search topic for which the automation will 

extract book metadata from Amazon India. 

 

S.No. Topic Name Subject Domain 

1 Django Web Development Framework (Python-based) 

2 Robotic Process 

Automation 

Automation / Emerging Technology 

3 Python Programming Language 

4 Conversational AI Artificial Intelligence — Chatbots & NLP 

5 C++ Object-Oriented Programming Language 

6 Computer 

Organization 

Computer Architecture & Hardware 

7 Machine Learning AI / Data Science — Core ML Concepts 

8 Artificial 

Intelligence 

Core AI Concepts and Foundations 

9 NLP Natural Language Processing 

10 C Procedural Programming Language 

11 React JS Frontend Web Development Library 

12 Power BI Business Intelligence & Data Analytics 

13 Node JS Backend Web Development (JavaScript) 

14 C# Object-Oriented Programming (.NET) 

http://www.ijrt.org/


International Journal of Research and Technology (IJRT) 

International Open-Access, Peer-Reviewed, Refereed, Online Journal 

ISSN (Print): 2321-7510 | ISSN (Online): 2321-7529 

| An ISO 9001:2015 Certified Journal | 

   1339 
Volume 14 Issue 02 April - June 2026 www.ijrt.org        

S.No. Topic Name Subject Domain 

15 Powe BI Data Analytics (Alternate Entry) 

Table 3.1: ShoppingList.xlsx — Complete Dataset of 15 Topics Used as Automation Input 

3.3 UiPath Workflow — 7-Component Sequence 

The automation is implemented as a sequential UiPath workflow comprising seven distinct 

components. Each component corresponds to one logical stage of the metadata extraction process. 

Table 3.2 provides a complete specification of all seven components, including the exact UiPath 

activity used, its configuration, and its output. 

No. Component UiPath Activity Configuration / Notes Output 

1 Read Excel 

Input 

Read Range File: ShoppingList.xlsx | 

Sheet: Sheet1 | Add 

Headers: True 

DataTable: 

dtTopics 

2 Launch 

Browser 

Open Browser URL: 

https://www.amazon.in | 

Browser: Chrome | 

WaitForReady: Complete 

Active browser 

session 

3 Processing 

Loop 

For Each Row in 

Data Table 

In: dtTopics | Current: row 

| TypeArgument: DataRow 

Current row 

variable: row 

4 Enter Search 

Term 

Type Into + 

Send Hotkey 

Selector: Amazon search 

bar | Empty field: True | 

Key: Enter 

Amazon search 

results page 

5 Scrape 

Results 

Data Scraping 

Wizard 

Extracts: Title, Author, 

Price | Next button 

configured | Max records: 

30 

DataTable: 

dtResults 

6 Save to Excel Write Range Output file: 

BookMetadata.xlsx | Sheet 

name: 

row("Topic").ToString | 

Add Headers: True 

Updated output 

Excel file 

7 Error 

Handling & 

Reset 

Try-Catch + 

Navigate To 

Catches: 

SelectorNotFound, 

TimeoutException, 

Exception | Logs error, 

navigates to amazon.in 

homepage 

Ready for next 

topic 

Table 3.2: Complete UiPath Workflow — All 7 Components with Activity Details 
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3.4 Exception Handling 

Robust error handling was a key design priority. The For Each Row loop body is enclosed in a 

Try-Catch block handling three exception types. A TimeoutException triggers up to three retry 

attempts with a 2-second delay before the topic is skipped and logged. A 

SelectorNotFoundException — typically caused by a CAPTCHA challenge or a 'no results found' 

page — causes the bot to write an empty row and log the reason. A general Exception catches any 

other failure, logs the error message and topic name to a summary sheet, and proceeds to the next 

topic. This design ensures the workflow never crashes mid-run; all 15 topics are always processed 

regardless of individual failures. 

3.5 Testing Approach 

Performance was evaluated across three dimensions: (1) execution speed — time from beginning 

of search input to completion of Excel write, measured per topic across multiple runs; (2) field-

level accuracy — percentage of extracted records where title, author, and price matched the actual 

Amazon page, validated by manual comparison of a random sample from each topic's results; and 

(3) error rate — frequency and classification of exceptions logged during full workflow runs. 

Manual baseline timings were established by having a researcher perform the equivalent task 

manually for five topics and extrapolating. 

4. Results 

4.1 Execution Speed and Accuracy 

The automation was executed across all 15 topics and detailed performance metrics were recorded. 

Average processing time was 8.7 seconds per topic (range: 7.5-10.2 seconds), with variation driven 

primarily by Amazon server response time and page complexity. Average records extracted per 

topic was 23.6 (range: 15-30). Field-level accuracy averaged 96.1% across all topics. All 15 topics 

completed successfully with zero unrecoverable failures. 

 

Topic Time 

(sec) 

Records 

Extracted 

Accuracy 

(%) 

Status 

Django 8.1 24 97% Success 

Robotic Process 

Automation 

9.4 20 95% Success 

Python 7.9 30 98% Success 

Conversational AI 9.1 18 94% Success 

C++ 7.5 28 97% Success 

Computer 

Organization 

10.2 15 96% Success 

Machine Learning 8.8 30 98% Success 

Artificial 

Intelligence 

9.0 30 95% Success 

NLP 8.3 22 96% Success 
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Topic Time 

(sec) 

Records 

Extracted 

Accuracy 

(%) 

Status 

C 7.8 28 97% Success 

React JS 8.0 25 97% Success 

Power BI 7.8 20 93% Success 

Node JS 8.5 24 97% Success 

C# 8.2 22 96% Success 

Powe BI (alt.) 9.0 18 94% Success 

AVERAGE / 

TOTAL 

8.7 sec 23.6 avg 96.1% 100% 

Success 

Table 4.1: Performance Results — Execution Time, Records Extracted, and Accuracy per Topic 

4.2 Manual vs. Automated Comparison 

Manual cataloging of the equivalent task — searching a topic on a website, identifying relevant 

books, and recording title, author, and price in a spreadsheet — was estimated at 10-15 minutes 

per topic at a competent working pace. This baseline was confirmed by timing a researcher 

performing five topics manually. Table 4.2 presents a full side-by-side comparison of all key 

performance dimensions. 

 

Comparison Metric Manual Process RPA with 

UiPath 

Improvement 

Time per topic 10-15 minutes 8-10 seconds ~98% faster 

Topics processed per 

hour 

4 to 6 topics 400+ topics 65x higher 

throughput 

Topics processed per 

day (8hr) 

30-40 topics 3,000+ topics 75x higher daily 

capacity 

Average accuracy 

(field-level) 

~94% (human 

error, fatigue) 

96.1% +2.1 percentage 

points 

Run-to-run 

consistency 

Varies with 

mood/fatigue 

Perfectly 

consistent 

Variability 

eliminated 

Human attention 

required 

Constant full-

time focus 

Monitoring only 

(~5%) 

~95% reduction 

Error type Typing mistakes, 

skipped fields 

Page load / 

CAPTCHA 

issues 

Easier to detect 

and log 

Scalability Limited by 

working hours 

Practically 

unlimited 

24/7 availability 
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Comparison Metric Manual Process RPA with 

UiPath 

Improvement 

Output format 

consistency 

Varies by 

operator 

Uniform every 

time 

Standardized 

output 

Table 4.2: Manual Cataloging vs. RPA Automation — Direct Performance Comparison 

4.3 Error Analysis 

Six categories of errors were observed and categorized during testing. Table 4.3 presents each error 

type, its frequency, root cause, and the handling strategy employed. The most impactful finding 

was that all errors were recoverable through the Try-Catch framework — no topic caused a 

workflow crash. 

Error Type Frequency Root Cause Handling Strategy 

Page loading too 

slow 

~2% of 

topics 

Slow network / 

Amazon server delay 

Bot retries 3 times, 

then skips and logs 

CAPTCHA 

challenge 

~1% of 

topics 

Amazon detected 

automated browsing 

pattern 

Logs error, flags for 

human review, 

continues 

Extra text in 

author field 

~8% of 

records 

Inconsistent page 

layout on Amazon 

Post-processing 

normalisation in 

Excel output 

No results 

returned 

<1% of 

topics 

Very specific or 

unusual search term 

Writes empty row, 

logs 'no results' 

message 

Browser freeze <1% of 

runs 

Memory issue on very 

long automation runs 

Bot auto-restarts 

Chrome, resumes 

from last good topic 

Price format 

variation 

~5% of 

records 

Different sellers format 

prices differently 

Normalisation step in 

Excel post-

processing 

Table 4.3: Error Types, Frequency, Root Causes, and Handling Strategies 

5. Discussion 

The results align closely with prior literature. The 98% time reduction exceeds Singh's (2022) 

reported 90% improvement [4] and is consistent with the general pattern of dramatic speed gains 

documented across RPA implementations in library contexts. The 96.1% accuracy, while only 

marginally higher than the estimated 94% manual baseline, represents a qualitatively different 

error profile: bot errors are network-timing events that are detectable and correctable, whereas 

human errors (transposed digits in ISBN, inconsistent author name formatting, skipped fields) are 

often invisible until a user encounters retrieval failure. 

The scalability advantage is perhaps the most practically significant finding. A library processing 

a backlog of 500 newly acquired computing titles would require approximately 83-125 staff-hours 

of manual cataloging effort. The same task using this automation requires under 1.5 hours of bot 
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runtime with minimal human supervision. For Indian university libraries, which frequently face 

understaffing and growing digital acquisition budgets, this represents a transformative operational 

improvement achievable at zero software cost using UiPath Community Edition. 

Three limitations warrant acknowledgment. First, Amazon India is not a library-grade 

bibliographic source; extracted metadata lacks classification numbers, subject headings, and 

MARC21 structure. Replacing Amazon with WorldCat API or Open Library API would require 

only modification of the Navigate To target and Data Scraping selectors, while yielding 

cataloging-ready output. Second, the dataset of 15 topics from a single subject domain (computing) 

limits generalizability to multi-disciplinary library collections. Third, CAPTCHA challenges 

represent a structural constraint of web-scraping approaches; API-based implementation is 

recommended for production deployment to avoid this limitation entirely. 

6. Proposed Intelligent Library Automation Framework 

Building on the working RPA prototype, this section proposes a conceptual four-layer framework 

for an advanced Intelligent Library Automation System that integrates RPA with AI, NLP, 

Machine Learning, RFID, and IoT technologies. 

6.1 Four-Layer Architecture 

Layer 1 (Data Collection) employs RPA bots to gather raw bibliographic data from multiple 

sources — WorldCat, Open Library, CrossRef, publisher websites, and internal ILMS catalogs — 

into a central data repository. Layer 2 (Data Cleaning and Pre-processing) applies NLP 

preprocessing, OCR for scanned items, data normalization, and string segmentation to produce 

clean, consistent input for AI models. Layer 3 (Intelligence and Enrichment) applies machine 

learning for subject classification, record deduplication, missing-field completion, and metadata 

quality scoring. Layer 4 (Export, Review, and Integration) exports enriched records in MARC21 

or Dublin Core format, integrates with ILMS/OPAC systems, and provides a Human-in-the-Loop 

(HITL) review interface for librarian approval of ambiguous records. 

6.2 AI and NLP Integration 

Natural Language Processing is central to the proposed intelligent layer. BERT (Bidirectional 

Encoder Representations from Transformers), trained on labeled library catalog datasets, can 

assign Library of Congress Subject Headings (LCSH) with reported accuracy of 85-90% — 

comparable to trained human catalogers for routine cases. Named Entity Recognition (NER) can 

automatically extract author names, publisher details, and geographic locations from unstructured 

text. Table 6.1 summarises AI/NLP techniques and their library automation applications. 

 

AI / NLP Technique Library Application Expected Benefit 

BERT Text 

Classification 

Automatic subject heading 

assignment 

85-90% accuracy in 

subject classification 

Named Entity 

Recognition (NER) 

Author and publisher name 

extraction 

95%+ accuracy in name 

identification 

Text Similarity 

(Cosine Similarity) 

Duplicate catalog record 

detection 

Automatically finds near-

duplicate records 
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AI / NLP Technique Library Application Expected Benefit 

Topic Modelling 

(LDA) 

Collection gap analysis Identifies subject areas 

needing more resources 

Sequence-to-

Sequence ML 

MARC field generation 

from raw text 

Automates complex 

MARC record formatting 

OCR + NLP 

Combined Pipeline 

Book cover / title page 

metadata extraction 

Extracts metadata from 

physical item scans 

Collaborative 

Filtering 

Acquisition 

recommendations 

Suggests related items for 

purchase based on usage 

patterns 

Table 6.1: AI and NLP Techniques with Their Library Automation Applications 

6.3 RFID, IoT, and Physical Resource Automation 

For physical collections, RFID tags on library items combined with RFID readers in stacks enable 

real-time inventory tracking — automatically detecting misplaced, missing, or incorrectly returned 

items and updating the library catalog without manual audits. New acquisitions can be pre-tagged 

with RFID and linked to their catalog records at the point of receipt. IoT sensors monitoring 

temperature, humidity, and air quality in storage areas provide environmental protection for rare 

and archival materials, generating automated alerts when conditions fall outside preservation 

thresholds. Together, RFID, IoT, RPA, and AI create an end-to-end intelligent library ecosystem 

managing both digital and physical resources. 

7. Conclusion 

This paper has presented a complete, reproducible case study of a UiPath-driven RPA solution for 

library metadata extraction. The automation achieved an average processing time of 8.7 seconds 

per topic (versus 10-15 minutes manually), a field-level accuracy of 96.1%, linear scalability to 

any volume, and 100% workflow completion across all 15 test topics with zero unrecoverable 

failures. The study contributes to the RPA-in-libraries literature by providing exact UiPath activity 

names and configurations, transparent error classification with recovery strategies, and a clear 

pathway for adaptation to real library bibliographic databases (WorldCat, Open Library, 

CrossRef). 

The proposed four-layer Intelligent Library Automation Framework — combining RPA with 

BERT-based subject classification, NER, duplicate detection ML, RFID inventory tracking, and 

IoT environmental monitoring — provides a roadmap for next-generation smart library systems 

that go beyond task automation to intelligent decision support. Future work should focus on: (1) 

replacing Amazon India with WorldCat/Open Library APIs; (2) implementing NLP-based subject 

heading assignment; (3) extending support to multilingual metadata for Indian regional language 

collections; (4) full MARC21 record generation; and (5) production deployment via UiPath 

Orchestrator with scheduling and monitoring in a real university library environment. 
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Research 

Contribution 

Description Practical Impact 

Literature Review Survey of 23+ papers on RPA 

and library automation 

Clear picture of field; gaps 

identified and addressed 

Working UiPath 

Implementation 

Complete 7-component 

automation with full activity 

specification 

~98% time saving; fully 

reproducible by others 

Performance 

Evaluation 

Testing on 15 topics with real 

execution data 

96.1% accuracy; 8.7 

sec/topic confirmed 

Error Analysis 6 error types categorized with 

recovery strategies 

Robustness framework for 

production deployment 

Library System 

Adaptation 

Framework for WorldCat, 

Open Library, CrossRef 

integration 

Direct pathway to real 

library deployment 

Intelligent 

Automation Model 

AI + NLP + ML + RFID + 

IoT four-layer architecture 

Roadmap for next-

generation smart library 

systems 

Table 7.1: Summary of All Research Contributions 
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