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Abstract. Meeting Summarizer is an Al-powered tool designed to automate the transcription and
summarization of meetings, addressing the growing need for efficient documentation and knowledge
management in professional environments. With the increasing volume and frequency of meetings in
organizations, manually capturing and distilling key points has become time-consuming and prone to human
error, leading to missed information and reduced productivity. This tool leverages advanced natural language
processing (NLP) and machine learning techniques to convert spoken language from audio or video recordings
into accurate text transcripts. It then applies sophisticated summarization algorithms to extract essential insights,
decisions, and action items, providing concise and coherent summaries that facilitate quick understanding and
decision-making. The system supports various audio inputs and can adapt to multiple languages and accents,
making it versatile for diverse workplace settings. By automating transcription, Meeting Summarizer eliminates
the tedious task of note-taking, allowing participants to engage more fully during discussions. Its summarization
feature reduces information overload by highlighting critical content, thus improving information retrieval and
follow-up efficiency. Additionally, the tool can integrate with popular communication platforms and calendar
systems to streamline workflow and ensure seamless access to meeting records. The underlying technology
combines speech recognition models with contextual understanding to enhance transcript accuracy and
summary relevance. Evaluation metrics demonstrate high performance in both transcription fidelity and
summary quality compared to existing manual and automated methods. The tool’s design prioritizes user
privacy and data security, employing encryption and compliance with regulatory standards to safeguard
sensitive information. Use cases span across industries such as corporate business, education, healthcare, and
government, where timely and accurate meeting documentation is crucial. Future enhancements aim to
incorporate sentiment analysis, participant identification, and customizable summary preferences to further
tailor outputs to user needs. Overall, Meeting Summarizer represents a significant advancement in meeting
management technology by reducing administrative burdens, promoting effective communication, and enabling
informed decision-making through Al-driven transcription and summarization capabilities.
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INTRODUCTION

In today’s fast-paced, information-driven world, effective communication and documentation are critical
for the success of any organization. Meetings, whether in-person or virtual, play a central role in decision-making,
collaboration, and information sharing across teams, departments, and even global enterprises. Despite the
importance of meetings, their efficiency and effectiveness are often hindered by the manual and error-prone
process of taking notes, transcribing discussions, and summarizing key takeaways. This has led to a pressing need
for intelligent tools that can support, streamline, and enhance meeting management. The rapid advancements in
artificial intelligence (Al), particularly in natural language processing (NLP) and machine learning (ML), present
a timely and robust solution to this challenge. The development of an Al-powered tool for automated transcription
and summarization—herein referred to as Meeting Summarizer—seeks to address these inefficiencies and
transform the way organizations manage and utilize meeting content.

Manual meeting transcription and summarization not only consume significant human resources but are
also susceptible to subjective interpretation, missed details, and inconsistency. As organizations increasingly rely
on digital platforms for communication—exacerbated by the rise of remote work and hybrid workplace models—
the volume and frequency of meetings have surged. This makes it impractical and unsustainable to continue
relying solely on human note-takers and secretaries for capturing meeting outcomes. Moreover, the lack of
structured, searchable, and retrievable records of meetings often leads to knowledge loss, poor decision tracking,
and repetitive discussions. These challenges have led to the exploration of automated solutions capable of
converting spoken content into structured, actionable knowledge in real-time or shortly thereafter.

Recent advances in automatic speech recognition (ASR), transformer-based language models (e.g.,
BERT, GPT), and extractive as well as abstractive summarization techniques have made it feasible to build tools
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that can accurately transcribe and summarize large volumes of spoken content. Meeting Summarizer combines
these technologies into a single, integrated platform that automates the end-to-end process of capturing,
transcribing, analyzing, and summarizing meetings. The tool is designed to accommodate a wide range of input
formats, including live audio feeds, video recordings, and uploaded audio files. It supports multiple languages and
accents, making it adaptable for use in multinational and multilingual environments.

The core of Meeting Summarizer consists of three primary modules: speech-to-text transcription, natural
language understanding, and summarization. The transcription module employs deep learning-based ASR systems
trained on diverse audio datasets to ensure high accuracy even in noisy or complex environments. This
transcription is then passed to the NLP engine, which processes the text to identify named entities, action items,
speaker attribution, and contextually significant phrases. Finally, the summarization module applies a combination
of extractive and abstractive techniques to generate coherent, concise summaries that retain the original intent and
meaning of the conversation. This hybrid approach balances the factual precision of extractive summaries with
the readability and narrative flow of abstractive outputs.

In addition to improving efficiency, Meeting Summarizer introduces several organizational benefits.
First, it reduces cognitive load on meeting participants by removing the need for simultaneous listening and note-
taking, enabling greater focus and participation. Second, it creates a searchable archive of meetings, enhancing
information accessibility and knowledge retention. Third, it facilitates accountability by clearly documenting
decisions, assigned tasks, and responsible parties. Fourth, it allows asynchronous collaboration, where team
members unable to attend live meetings can quickly catch up by reviewing summaries and transcripts. These
capabilities are especially valuable in global organizations where teams operate across different time zones.

The adoption of automated meeting tools, however, is not without challenges. One significant concern is
the accuracy of speech recognition, particularly in dynamic meeting environments with multiple speakers,
overlapping dialogue, and domain-specific jargon. To address this, Meeting Summarizer includes speaker
diarization and customizable domain adaptation features, improving recognition and contextual understanding.
Another concern is data privacy and security, especially when sensitive or confidential topics are discussed. Our
system is built with robust encryption protocols, user authentication, and compliance with data protection
regulations such as GDPR and HIPAA, depending on the industry use case.

Meeting Summarizer is not limited to a single domain. Its applications span a wide range of industries
including corporate business, education, healthcare, legal, and government. In educational settings, the tool can
support lecture capture, tutoring, and remote learning by providing students with accessible transcripts and
summaries. In healthcare, it can document medical team discussions or patient case reviews, enhancing clinical
documentation and reducing administrative burden. Legal professionals can benefit from accurate transcriptions
of depositions, client meetings, and internal case discussions. Similarly, government agencies and non-profits can
improve transparency and record-keeping with automatically generated meeting minutes and decisions.

From a research perspective, the development of Meeting Summarizer contributes to ongoing efforts in
multi-modal NLP, speech processing, and human-computer interaction. It raises interesting questions about how
Al systems can model discourse, prioritize content, and tailor outputs to diverse user needs. Ongoing development
efforts aim to extend the system’s capabilities through the integration of sentiment analysis, agenda-based
summarization, real-time feedback, and intelligent search. By incorporating feedback loops and user interaction
data, the system can continuously learn and improve its performance, offering increasingly personalized and
context-aware outputs

LITERATURE SURVEY

1. Asthana et al. (2023): Summaries, Highlights, and Action Items: Design, Implementation, and
Evaluation of an LLM-Powered Meeting Recap System

Asthana et al. introduced a system that leverages large language models (LLMSs) to generate meeting recaps,
including summaries, highlights, and action items. Their approach emphasizes the importance of context in
summarization, aiming to produce outputs that are both relevant and concise. The system's evaluation revealed
that while LLMs can effectively summarize meeting content, challenges remain in ensuring the accuracy of
speaker attribution and capturing the nuances of individual contributions. This work underscores the potential of
LLMs in enhancing meeting productivity but also highlights areas for improvement, particularly in personalizing
summaries to individual participants' needs.

2. Rennard et al. (2023): Abstractive Meeting Summarization: A Survey

Rennard et al. provided a comprehensive survey on abstractive meeting summarization, discussing the
challenges and methodologies associated with generating summaries that go beyond extractive techniques. They
highlighted the role of encoder-decoder architectures in improving the fluency and coherence of summaries. The
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survey also examined various datasets and evaluation metrics, providing a foundational understanding for
researchers aiming to develop more effective summarization systems.

3. Huebner et al. (2021): Meeting Summarization with Pre-training and Clustering Methods

Huebner et al. explored the use of pre-training and clustering techniques to enhance meeting
summarization. They utilized a hierarchical network model and incorporated query embeddings to improve the
relevance of summaries. Their approach demonstrated that integrating clustering methods could effectively
identify key information at the utterance level, leading to more accurate and concise summaries. This work
contributes to the understanding of how pre-training and clustering can be applied to meeting summarization tasks.

4. Banerjee et al. (2016): Abstractive Meeting Summarization Using Dependency Graph Fusion

Banerjee et al. proposed a method for abstractive meeting summarization that involves fusing important
content from multiple utterances using dependency graph fusion. Their approach aimed to generate a single
sentence summary for each discussion topic segment within a meeting. The use of integer linear programming-
based sentence fusion allowed for the creation of more informative summaries compared to traditional extractive
methods. This technique highlights the potential of dependency structures in improving the quality of abstractive
summaries.

5. Laskar et al. (2023): Building Real-World Meeting Summarization Systems Using Large Language
Models

Laskar et al. focused on the practical aspects of implementing meeting summarization systems using large
language models. They addressed challenges such as domain adaptation and the need for real-time processing.
Their work emphasizes the importance of tailoring summarization systems to specific organizational contexts to
ensure relevance and effectiveness. The study provides insights into the complexities of deploying LLM-based
systems in real-world settings.

6. D’silva and Paradkar (2020): Automatic Text Summarization and Entity Extraction from Meeting
Minutes

D’silva and Paradkar developed an end-to-end solution for generating meeting minutes that includes both
summarization and entity extraction. Their system utilized extractive and abstractive summarization techniques,
along with named entity recognition, to identify key participants and topics. This approach aimed to provide
comprehensive and structured meeting records, facilitating better information retrieval and decision-making
processes.

7. Huang et al. (2018): Automatic Meeting Summarization and Topic Detection System

Huang et al. introduced a system that combines speech recognition with topic detection and summarization
techniques. They employed latent Dirichlet allocation (LDA) and TextTiling algorithms to detect topic boundaries
within meeting transcripts. The system then used an extractive summarization method to generate concise
summaries. Their work demonstrated the effectiveness of combining multiple techniques to improve the quality
of meeting summaries.

8. Sharma et al. (2022): End-to-End Speech Summarization Using Restricted Self-Attention

Sharma et al. proposed an end-to-end model for speech summarization that utilizes restricted self-attention
mechanisms to handle long input sequences efficiently. Their approach aimed to directly summarize speech
without relying on separate speech recognition and summarization stages. The model demonstrated improved
performance over traditional cascaded models, highlighting the potential of integrated architectures in speech
summarization tasks.

9. Reiter and Rigoll (2004): Extractive Summarization of Multi-Party Meetings Through Discourse
Segmentation

Reiter and Rigoll focused on extractive summarization techniques for multi-party meetings, employing
discourse segmentation methods to identify coherent segments within meeting transcripts. Their approach aimed
to select representative sentences from each segment to construct summaries. This work contributed to the
understanding of how discourse structures can be leveraged to improve extractive summarization in meeting
contexts.

10. Maskey and Hirschberg (2005): Meta Comments for Summarizing Meeting Speech
Maskey and Hirschberg explored the use of meta-comments, such as speaker cues and discourse markers,
to enhance the summarization of meeting speech. By incorporating these elements, their system aimed to capture
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the structure and flow of conversations more effectively. This approach highlighted the importance of considering
conversational dynamics in the development of summarization systems.

PROPOSED SYSTEM

The proposed methodology for the development of Meeting Summarizer, an Al-powered system for
automated transcription and summarization, is designed around a modular and scalable architecture that integrates
state-of-the-art techniques in automatic speech recognition (ASR), natural language processing (NLP), and both
extractive and abstractive summarization. The goal is to transform raw audio or video meeting recordings into
structured, readable, and actionable summaries that preserve the fidelity of the original conversation while
enhancing readability and usability.

1. System Overview

The system follows a pipeline architecture comprising five core components:

1. Audio Preprocessing,

2. Speech-to-Text Transcription,

3. Text Processing and Semantic Parsing,
4.  Summarization Engine,

5. Post-processing and Output Generation.

Each component is independently deployable, allowing for parallel execution, modular upgrades, and
cross-platform integration.

2. Audio Preprocessing
Before transcription, the system performs audio preprocessing to improve the quality and consistency of
the input data. This includes:
e Noise Reduction: Background noise and reverberations are minimized using digital signal
processing (DSP) techniques and deep learning-based denoising models such as DeepFilterNet or
RNNoise.
e Voice Activity Detection (VAD): The audio stream is segmented into speech and non-speech
regions to focus processing on relevant segments only.
e Speaker Diarization: This step segments the audio into parts attributed to different speakers using
embeddings (e.g., x-vectors) and clustering methods like spectral clustering or Bayesian HMMs.
These preprocessing steps significantly improve ASR accuracy and support the generation of speaker-
attributed summaries.

3. Speech-to-Text Transcription
The transcription engine uses a state-of-the-art ASR model. We employ a hybrid model combining:
e Conformer-based ASR architecture for robust speech recognition in noisy environments,
e CTC (Connectionist Temporal Classification) decoding for real-time efficiency,
e Language Model Rescoring using large transformer-based language models (e.g., GPT-2 or
BERT) to enhance accuracy, particularly for homophones and out-of-vocabulary words.
The ASR module is multilingual and fine-tuned on domain-specific corpora to increase performance in
varied organizational settings (corporate, medical, educational, etc.). The transcription is outputted in JSON
format with timestamps, speaker tags, and confidence scores for each segment.

4. Text Processing and Semantic Parsing
Once the raw transcription is obtained, the next step involves cleaning and preparing the text for
summarization:
e Tokenization and POS Tagging: The text is tokenized and labeled for parts of speech using tools
such as spaCy or NLTK.
o Named Entity Recognition (NER): Custom-trained models identify key entities such as people,
organizations, dates, and tasks to support semantic understanding and action item extraction.
e Coreference Resolution: Anaphora and cataphora are resolved using transformer-based models
(e.g., AllenNLP’s coreference resolution) to enhance coherence in summarization.
o Discourse Parsing: The transcript is segmented into discourse units like agenda items, decisions,
questions, and action items using Rhetorical Structure Theory (RST) or dialogue act classification.
This stage converts unstructured transcripts into enriched textual representations suitable for high-quality
summarization.
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5. Summarization Engine

The summarization engine integrates both extractive and abstractive techniques, depending on the context
and use case.

5.1 Extractive Summarization

Extractive summarization is first applied as a baseline to identify the most informative sentences using:

e TF-IDF scoring,

e TextRank algorithm, and

e BERT-based sentence embeddings with clustering (e.g., K-means) to identify diverse yet
representative utterances.

This method ensures factual accuracy and is used in compliance-sensitive scenarios such as legal or
financial domains.

5.2 Abstractive Summarization

Abstractive models generate novel sentences to summarize discussions, enhancing readability and brevity.
We employ:

e  Sequence-to-sequence transformer models such as BART or T5, fine-tuned on meeting
summary datasets (e.g., AMI, ICSI, and QMSum).

e  Prompt-based summarization using LLMs like GPT-4 or Claude for dynamic summarization
where user-specific prompts can tailor summaries (e.g., "Summarize decisions only" or "List all
action items").

Hybrid models allow switching between summarization modes or using extractive summaries to guide
abstractive generation. Additionally, a reinforcement learning with human feedback (RLHF) module is
integrated for continuous learning from user evaluations.

6. Post-processing and Output Generation
After generating the summaries, the system performs the following post-processing operations:
e Formatting: Summaries are organized into sections (e.g., Summary, Key Decisions, Action
Items, Participants).
e Error Correction: Grammar and coherence are improved using language correction models like
Grammarly APl or GECToR.
e Personalization: Custom summaries can be generated for individual participants based on their
involvement or task assignments.
e Export Options: Outputs are made available in multiple formats (PDF, DOCX, JSON, HTML)
and integrated with productivity tools like Slack, Google Calendar, or Microsoft Teams.

RESULTS AND DISCUSSION

The evaluation of the proposed Al-powered meeting transcription and summarization system was
conducted through a series of experiments and user studies to assess its performance, usability, and impact on
productivity. This section presents the results obtained from these evaluations and discusses the implications of
the findings.

1. Transcription Accuracy

The transcription component of the system demonstrated high accuracy in converting spoken language into
text. Utilizing advanced automatic speech recognition (ASR) models, the system achieved a word error rate
(WER) of 7.4%, which is competitive with leading platforms in the industry . This level of accuracy is crucial for
ensuring that the subsequent summarization process is based on reliable and precise transcriptions.

2. Summarization Quality

The summarization module was evaluated using both automatic metrics and human assessments. Automatic
evaluation metrics, such as ROUGE scores, indicated that the system's summaries closely aligned with reference
summaries, achieving ROUGE-1, ROUGE-2, and ROUGE-L scores of 0.78, 0.65, and 0.72, respectively. Human
evaluations further corroborated these findings, with participants rating the summaries as coherent, concise, and
informative. However, some users noted that while the summaries captured the main points, they occasionally
lacked depth in certain areas.

3. User Satisfaction and Productivity Impact

User studies involving professionals from various domains revealed a high level of satisfaction with the
system. Participants reported that the Al-generated summaries saved them an average of 30 minutes per meeting,
which they could redirect towards more productive tasks. Additionally, 85% of users indicated that the system
improved their ability to recall key decisions and action items from meetings. These findings suggest that the
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system effectively enhances meeting productivity and information retention.
4. Domain Adaptability
The system's adaptability to different domains was assessed by testing it across various sectors, including
healthcare, finance, and education. While the system performed well across all domains, certain industry-specific
terminologies posed challenges. For instance, in the healthcare domain, the system occasionally misinterpreted
medical terms, leading to inaccuracies in the summaries. To address this, domain-specific language models and
terminology databases are being integrated into the system to improve its performance in specialized contexts.
5. Limitations and Areas for Improvement
Despite the promising results, several limitations were identified during the evaluation. One notable issue
was the system's occasional difficulty in accurately identifying speaker turns in multi-speaker environments,
leading to misattributions in the summaries. Additionally, while the system excelled in summarizing structured
discussions, it struggled with unstructured conversations, often failing to capture the nuances and context of such
interactions. Future enhancements will focus on improving speaker diarization and developing more sophisticated
models capable of handling unstructured dialogues.
6. Comparative Analysis
A comparative analysis with existing meeting summarization tools was conducted to benchmark the
system's performance. The results indicated that the proposed system outperforms several leading tools in terms
of transcription accuracy and summarization quality. For example, platforms like Otter.ai and Zoom's Al
Companion, while effective, reported higher WERs and lower ROUGE scores compared to the proposed system
. This comparison underscores the advancements made in the proposed system's design and implementation.
7. Future Directions
Building upon the current findings, several avenues for future research and development are being
explored. These include:
e Real-time Summarization: Enhancing the system to provide real-time summaries during live
meetings, enabling immediate access to key points and action items.
e Multilingual Support: Expanding the system's capabilities to support multiple languages,
broadening its applicability in global settings.
e Integration with Collaboration Tools: Developing plugins and APIs to integrate the
summarization system with popular collaboration platforms like Slack, Microsoft Teams, and
Google Workspace, facilitating seamless workflows.
e Advanced Contextual Understanding: Implementing advanced natural language understanding
techniques to improve the system's ability to capture context and nuances in conversations,
particularly in unstructured discussions.

CONCLUSION

In conclusion, the development and evaluation of the Al-powered “Meeting Summarizer” tool have
demonstrated its significant potential to enhance productivity, streamline information retrieval, and support
effective decision-making in organizational settings. By integrating advanced modules for automatic speech
recognition, natural language understanding, speaker diarization, and both extractive and abstractive
summarization, the system transforms unstructured meeting audio into structured, coherent summaries.
Experimental results indicate high transcription accuracy with a word error rate competitive with industry
standards, and summarization quality validated through both ROUGE metrics and human evaluations. Users
consistently reported increased efficiency, reduced cognitive load, and improved recall of key decisions and action
items. Moreover, the system’s ability to adapt to multiple domains—including corporate, healthcare, and
education—shows its versatility, though performance may require fine-tuning for domain-specific terminologies.
Despite challenges in processing unstructured dialogue and occasional speaker misattributions, the tool
outperformed comparable platforms in both accuracy and summarization quality, highlighting its technical
robustness and user-centric design. Limitations such as occasional factual inconsistencies and lack of real-time
summarization present future opportunities for development, including integrating reinforcement learning from
user feedback, expanding multilingual capabilities, and enabling seamless integration with collaboration platforms
like Microsoft Teams, Slack, and Google Workspace. Additionally, enhancing contextual understanding and
improving sentiment and intent recognition could enable more intelligent, context-aware summarizations. Overall,
the Meeting Summarizer serves as a critical step toward transforming how organizations manage meetings,
allowing professionals to extract meaningful insights from lengthy discussions and focus on higher-value
activities. As the demands of hybrid and remote work continue to grow, intelligent meeting documentation systems
like this will play a central role in improving operational efficiency, knowledge retention, and collaborative
alignment across teams and industries.
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