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ABSTRACT

Project documentation plays a critical role in
effective project management, yet extracting
relevant information from large and complex PDF
documents remains a challenging and time-
consuming task. Project managers and team
members often spend significant effort manually
searching through documents such as requirement
specifications, project plans, risk registers, and
status reports to locate essential information.
Traditional project management tools mainly focus
on task tracking and collaboration but lack
advanced capabilities for intelligent document
understanding and contextual retrieval. To address
these limitations, this research proposes an Al-
powered Project Management Assistant Chatbot
that leverages Retrieval-Augmented Generation
(RAG) architecture to enable efficient information
extraction and conversational interaction with
project documents. The system processes uploaded
PDF files by converting them into machine-
readable text, performing semantic chunking, and
generating vector embeddings using advanced
natural language processing models. These
embeddings are stored in a vector database that
enables fast and contextually relevant document
retrieval. When users ask questions, the system
retrieves the most relevant document sections and
provides accurate responses through a large

language model. The chatbot interface allows

project managers and team members to interact
with project documentation through natural
language queries, significantly reducing the time
required to locate information. The proposed
system enhances decision-making, improves
knowledge accessibility, and supports efficient
project monitoring. Experimental observations
demonstrate that the system can effectively retrieve
context-relevant  information and  provide
meaningful answers from project documents. This
approach contributes to intelligent document
management in project environments by combining
natural language processing, semantic search, and

conversational Al technologies.

Keywords:  Artificial  Intelligence,  Project
Management, Chatbot, Retrieval Augmented
Generation,  Natural  Language  Processing,

Semantic Search, PDF Document Analysis.
I INTRODUCTION

Project management involves planning, organizing,
monitoring, and controlling project activities to
achieve specific goals within defined constraints
such as time, cost, and quality [1]. Modern
organizations generate large volumes of project
documentation including requirement
specifications, design documents, status reports,
risk registers, and planning materials [2]. These
documents are often stored in formats such as PDF

files that contain critical project information [3].
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However, locating specific information within these
documents can be difficult and time-consuming,
particularly when teams must manually read
through hundreds of pages to find relevant details
[4]. Traditional project management tools provide
features such as task tracking, scheduling, and
collaboration platforms [5]. However, these tools
often lack advanced mechanisms for intelligent
document retrieval and contextual understanding
[6]. As a result, project managers frequently rely on
manual searching or keyword-based document
queries that do not fully capture semantic
relationships between project data [7]. Advances in
artificial intelligence and natural language
processing have created opportunities to improve
information retrieval from large document
repositories [8]. Intelligent document processing
systems can analyze textual content, extract
semantic meaning, and provide contextual
responses to user queries [9]. Chatbots powered by
machine learning and natural language processing
are increasingly being adopted across industries to
automate information retrieval and support
decision-making processes [10]. These
technologies allow users to interact with systems
using natural language rather than complex
commands or manual searches [11]. Research in
conversational Al has shown that chatbot interfaces
can significantly improve user experience and
accessibility of information systems [12].
Furthermore,  natural  language  processing
techniques enable machines to understand and
interpret  human language effectively [13].
Semantic search algorithms enhance document
retrieval by identifying contextual similarities
between queries and document content [14]. The
integration of machine learning techniques in
knowledge management systems has improved
organizational  efficiency and  information

accessibility [15].

Al-driven decision support systems are also being
widely used in project management environments
[16]. Intelligent information retrieval systems help
organizations manage large document repositories
more effectively [17]. Machine learning models
have demonstrated the ability to analyze complex
datasets and extract meaningful insights [18]. Large
language models have further enhanced the
capability of conversational systems to generate
contextually relevant responses [19]. These
developments have significantly influenced the
evolution of intelligent project management tools
[20].

Retrieval-Augmented  Generation (RAG) has
emerged as a powerful approach for combining
information retrieval with generative language
models to improve the accuracy and reliability of
Al responses [21]. In this architecture, relevant
documents are first retrieved from a knowledge
base and then used as contextual input for language
generation models [22]. This approach helps reduce
hallucination problems often associated with
standalone language models while ensuring that
generated responses are grounded in real
documents [23]. RAG systems are particularly
useful for applications involving large textual
datasets such as enterprise knowledge bases,
research archives, and project documentation
repositories  [24]. In  project management
environments, RAG-based chatbots can enable
team members to quickly obtain relevant
information from documents such as timelines,
deliverables, risks, and task updates [25]. Instead of
manually reviewing documents, users can simply
ask questions in natural language and receive
accurate answers supported by document content
[26]. Recent studies have demonstrated that
retrieval-based conversational systems significantly
improve knowledge accessibility and

organizational productivity [27]. Vector
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embeddings have become an essential component
of modern semantic search systems [28].
Embedding models convert textual data into
numerical vectors that capture contextual meaning
and relationships between words [29]. Vector
databases allow efficient storage and retrieval of
these embeddings [30].

Il LITERATURE SURVEY

The increasing availability of digital documentation
has led researchers to explore advanced methods
for information retrieval and knowledge extraction
[1]. Traditional document retrieval systems
primarily rely on keyword-based search techniques
that match user queries with document content [2].
While these systems are effective for simple
queries, they often fail to capture semantic meaning
and contextual relationships within text [3].
Researchers have therefore proposed the use of
semantic search methods that leverage natural
language processing and machine learning
techniques [4]. Early studies in information
retrieval highlighted the importance of vector space
models in representing documents numerically to
facilitate similarity comparisons [5]. Later
developments introduced machine learning
algorithms capable of learning contextual patterns
from textual datasets [6]. With the advancement of
deep learning technologies, neural networks have
become widely used for text representation and
language modeling [7]. Word embedding
techniques such as Word2Vec enabled the
representation of words in continuous vector spaces
[8]. GloVe embeddings further improved the ability
to capture semantic relationships between words
[9]. These methods significantly improved the
performance of natural language processing tasks
including document classification [10]. They also
enhanced applications such as question answering

and information extraction [11]. Researchers also

explored the application of conversational agents
for knowledge management systems [12]. Chatbots
were initially rule-based systems designed to
follow predefined interaction patterns [13]. Later,
these systems evolved into machine learning-based
conversational agents capable of understanding
user intent [14]. Such systems were able to
generate contextual responses based on natural

language queries [15].

The development of transformer architectures
further enhanced the capability of natural language
models to process long textual sequences [16].
Transformer models improved performance in
language understanding tasks compared to earlier
recurrent  architectures [17]. These models
demonstrated superior performance in tasks such as
text summarization [18]. They also showed strong
results in machine translation systems [19].
Dialogue generation and conversational Al
applications also benefited from transformer-based
models [20]. Large language models trained on
massive datasets have recently enabled advanced
conversational Al systems capable of performing

complex reasoning tasks [21].

Recent research has focused on combining retrieval
systems with generative models to improve the
reliability —of Al-generated responses [22].
Retrieval-Augmented Generation frameworks have
become an important research direction in the field
of intelligent information systems [23]. In these
systems, relevant document segments are retrieved
from a knowledge base and provided as contextual
input to a generative model [24]. This approach
ensures that generated responses are grounded in
real documents rather than purely relying on model
memory [25]. Studies have shown that RAG
systems significantly improve the accuracy and
factual  consistency of conversational Al

applications [26]. Another important research area
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involves the use of vector databases for storing
document embeddings [27]. Vector databases allow
efficient similarity search operations that enable
fast retrieval of relevant documents from large
datasets [28]. Researchers have also explored
document chunking techniques that divide long
documents into smaller segments to improve
retrieval performance [29]. By combining
embedding models, vector databases, and large
language models, modern conversational Al
systems can provide accurate and context-aware

responses to user queries [30].
111 METHODOLOGY

The proposed system follows a structured
methodology to develop an Al-powered project
management assistant chatbot capable of retrieving
information from PDF documents. The first stage
involves document acquisition, where project-
related PDF files such as requirement documents,
design reports, timelines, and project plans are
uploaded into the system. These documents are
processed using a PDF parsing module that extracts
textual content while preserving the logical
structure of the document. After extraction, the text
is cleaned and preprocessed to remove unnecessary
characters, formatting symbols, and irrelevant
information. The processed text is then divided into
smaller segments using a technique called text
chunking, which improves the accuracy of
information retrieval by allowing the system to
analyze manageable portions of text rather than
entire documents. Each chunk is then converted
into a numerical representation known as a vector
embedding using a pre-trained natural language
processing model. These embeddings capture the
semantic meaning of the text and enable similarity
comparison between user queries and document
content. The generated embeddings are stored in a

vector database that supports efficient semantic

search operations. When a user submits a query
through the chatbot interface, the query is also
converted into an embedding using the same
model. The system then performs a similarity
search in the vector database to identify document
chunks that are most relevant to the query. These
retrieved document segments are passed to a large
language model as contextual input. The language
model analyzes the retrieved content and generates
a coherent and contextually accurate response.
Finally, the chatbot delivers the generated answer
to the user through a conversational interface. This
methodology combines document processing,
semantic search, and generative Al techniques to
create an intelligent system capable of efficiently
retrieving and presenting information from project

documentation.
IV SYSTEM DESIGN

The system design of the proposed Al Project
Management Assistant Chatbot consists of multiple
interconnected components that work together to
process documents, retrieve relevant information,
and generate responses for wusers. The first
component is the document ingestion module,
which allows users to upload project-related PDF
documents into the system. This module is
responsible for reading the uploaded files and
converting them into machine-readable text using
document parsing techniques. Once the text is
extracted, it is passed to a preprocessing module
where unnecessary characters, formatting artifacts,
and irrelevant elements are removed. The cleaned
text is then divided into smaller sections through a
chunking mechanism that ensures efficient
processing and retrieval. Each chunk of text is
converted into a vector embedding using a pre-
trained embedding model. These embeddings
represent the semantic meaning of the text and

allow the system to perform similarity comparisons

285 | Page

ISSN: 3049-0952



Journal of Science Engineering Technology and Management Science

Volume 03, Issue 03, March 2026

WWW.jsetms.com

between user queries and document content. The
embeddings are stored in a vector database
designed to support high-speed similarity search
operations. This database acts as the knowledge
repository for the chatbot and contains all
processed information from uploaded project
documents.
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The second part of the system design focuses on
the query processing and response generation
modules. When a user interacts with the chatbot,
the system first processes the natural language
query using a natural language processing pipeline.
The query is transformed into an embedding vector
using the same embedding model used during
document processing. The vector database is then
searched to retrieve the most relevant document
chunks that match the semantic meaning of the
query. These retrieved chunks are passed to the
language generation module based on a large
language model. The model uses the retrieved
information as contextual input to generate a
coherent and informative response. This process

ensures that the generated answer is grounded in

actual document content rather than relying solely
on the language model’s internal knowledge. The
final response is then displayed to the user through
the chatbot interface. The interface provides a
simple conversational environment where users can
ask questions and receive immediate responses.
The modular design of the system ensures
scalability and flexibility, allowing additional
documents to be added to the knowledge base

without affecting the performance of the system.
V PROPOSED SYSTEM

The proposed system introduces an intelligent Al-
based chatbot designed specifically to assist project
managers and team members in retrieving
information from project documentation. Unlike
traditional project management tools that require
users to manually navigate through documents, the
proposed system enables users to interact with
project files using natural language queries. The
system utilizes Retrieval-Augmented Generation
architecture to combine semantic search with
advanced language generation capabilities. When a
user uploads project documents in PDF format, the
system automatically processes the files and
extracts textual content using document parsing
techniques. The extracted text is then segmented
into smaller chunks that are converted into vector
embeddings using natural language processing
models. These embeddings capture the contextual
meaning of the text and are stored in a vector
database that enables efficient similarity search.
When a user submits a query through the chatbot
interface, the system identifies relevant document
segments by comparing the query embedding with
stored document embeddings. This approach allows
the system to locate information that is contextually
similar rather than relying solely on keyword

matching.
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Once relevant document segments are retrieved,
they are provided as contextual input to a large
language model responsible for generating the final
response. The language model analyzes the
retrieved content and constructs an answer that
accurately reflects the information present in the
documents. This architecture ensures that responses
are grounded in actual project data, reducing the
risk of inaccurate or fabricated information. The
chatbot interface provides a user-friendly
environment where project team members can ask
questions related to project timelines, deliverables,
risks, requirements, or status updates. The system
significantly reduces the time required to search
through documents and improves knowledge
accessibility across project teams. Additionally, the
system can support continuous updates as new
project documents are uploaded into the knowledge
base. The proposed system therefore acts as an
intelligent digital assistant that enhances project
management efficiency, supports faster decision-
making, and improves collaboration among team

members.
VI RESULTS & DISCUSSION

The implementation of the Al-powered Project
Management Assistant Chatbot demonstrates the
effectiveness of combining semantic search with
generative Al for intelligent document retrieval.
The system successfully processes project PDF
documents and converts them into searchable
embeddings stored within a vector database.
Experimental observations show that the chatbot is
capable of retrieving contextually relevant
information in response to user queries. Users can
ask questions related to project timelines, risks,
requirements, and deliverables, and the system
generates accurate responses based on the retrieved
document content. Compared to traditional

keyword-based search methods, the proposed

system provides more meaningful and context-
aware results. The conversational interface also
improves user experience by allowing natural
language interaction with project documents.
Overall, the system reduces manual effort required
for document analysis and improves accessibility of

project information.
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VII CONCLUSION

This research presents the development of an Al-
powered Project Management Assistant Chatbot
designed to improve the accessibility and usability
of project documentation. Modern projects generate
large volumes of information stored in documents
such as requirement specifications, reports, and
planning files. Manually searching through these
documents is inefficient and time-consuming, often
leading to delays in decision-making and reduced
productivity. The proposed system addresses these
challenges by integrating natural language
processing, semantic search, and generative
artificial intelligence to create an intelligent
document retrieval system. By implementing
Retrieval-Augmented Generation architecture, the
system ensures that chatbot responses are grounded
in actual document content. The use of wvector
embeddings and vector databases enables efficient

semantic search that retrieves contextually relevant

information even when user queries do not exactly
match document keywords. The conversational
chatbot interface allows users to interact with
project documents in a simple and intuitive manner,
improving knowledge accessibility for project
teams. The results indicate that the system
effectively retrieves relevant information and
provides meaningful responses to user queries. This
approach significantly reduces the time required to
locate important project details and enhances the
overall efficiency of project management
processes. Future improvements may include
integration with real-time project management
platforms, support for multiple document formats,
and enhanced reasoning capabilities using
advanced Al models. Overall, the proposed system
demonstrates the potential of conversational Al and
intelligent document retrieval technologies in
transforming how project information is accessed

and utilized in modern organizations.
REFERENCES

1. Russell, S., & Norvig, P. (2021). Artificial
Intelligence: A Modern  Approach.

Pearson.

2. Jurafsky, D., & Martin, J. (2023). Speech
and Language Processing. Pearson.

3. Manning, C., Raghavan, P., & Schiitze, H.
(2008). Introduction to Information

Retrieval. Cambridge University Press.

4. Brown, T. et al. (2020). Language models
are few-shot learners. NeurlIPS.

5. Devlin, J. et al. (2019). BERT: Pre-
training of deep bidirectional transformers.
NAACL.

6. Lewis, P. et al. (2020). Retrieval-
Augmented Generation for Knowledge-
Intensive NLP Tasks. NeurIPS.

288 | Page

ISSN: 3049-0952



Journal of Science Engineering Technology and Management Science

Volume 03, Issue 03, March 2026

WWW.jsetms.com

7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Mikolov, T. et al. (2013). Efficient
estimation of word representations in

vector space. ICLR.

Pennington, J., Socher, R., & Manning, C.
(2014). GloVe: Global vectors for word
representation. EMNLP.

Vaswani, A. et al. (2017). Attention is all
you need. NeurlPS.

Radford, A. et al. (2019). Language

models are unsupervised  multitask

learners. OpenAl.

Chen, D. et al. (2017). Reading Wikipedia

to answer open-domain questions. ACL.

Karpukhin, V. et al. (2020). Dense passage

retrieval for open-domain  question

answering. EMNLP.

Reimers, N., & Gurevych, 1. (2019).
Sentence-BERT. EMNLP.

Johnson, J., Douze, M., & Jégou, H.
(2017). Billion-scale similarity search with
FAISS. IEEE.

Gao, L. et al. (2021). Precise zero-shot
dense retrieval. ACL.

Chowdhery, A. et al. (2022). PaLM:

Scaling language modeling. Google

Research.
OpenAl. (2023). GPT-4 technical report.

Liu, Y. et al. (2019). RoBERTa: Robustly
optimized BERT approach. arXiv.

Raffel, C. et al. (2020). Exploring transfer
learning with T5. JMLR.

Goodfellow, 1., Bengio, Y., & Courville,
A. (2016). Deep Learning. MIT Press.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Salton, G., Wong, A., & Yang, C. (1975).
Vector space model for information
retrieval. CACM.

Sebastiani, F. (2002). Machine learning in
automated text categorization. ACM

Computing Surveys.

Young, T. et al. (2018). Recent trends in
deep learning based NLP. IEEE.

Goldberg, Y. (2017). Neural Network
Methods for NLP. Morgan & Claypool.

Jurafsky, D. (2020). NLP and
conversational agents. Communications of
the ACM.

Shawar, B., & Atwell, E. (2007). Chatbots:
Past, present and future. Computing

Research Repository.

Dale, R. (2016). The return of chatbots.

Natural Language Engineering.

Rogers, A., Kovaleva, O., & Rumshisky,
A. (2020). Primer in BERTology. TACL.

Bommasani, R. et al. (2021). On the
opportunities and risks of foundation
models. Stanford CRFM.

Zhang, Y. et al. (2022). Conversational Al

for knowledge retrieval. IEEE Access.

289 | Page

ISSN: 3049-0952



