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Abstract—The shift toward remote and hybrid work has exposed a
clear gap in today’s video conferencing tools: they move audio and
video well, but offer little intelligent help during the conversation
itself. Existing Al features such as transcripts and summaries arrive
only after the meeting ends, and rarely interact with what is being said
in real time. This paper presents Confab Al, a software platform that
brings context-aware conversational agents directly into live meetings.

Confab Al brings together natural language processing, large
language models, and real-time communication infrastructure so that
Al agents can take part in discussions, hold context across turns, and
assist participants while a meeting is in progress. The system supports
role-based agents, live conversational help, automatic post-meeting
transcription and summarization, and contextual question answering
over earlier sessions. Its modular design separates real-time interaction
from background processing to keep latency low and the platform
scalable.

The paper concentrates on architecture, implementation choices,
and the practical issues that arise when an intelligent dialogue system
is embedded into a meeting environment. Instead of focusing on
theoretical modeling, the work shows how conversational Al can sit
naturally inside collaborative tools. Confab Al is offered as a practical
platform for enterprise and academic settings, demonstrating that real-
time conversational intelligence and post-meeting knowledge
extraction can live together in a single system.

Keywords—conversational Al; dialogue systems; large language
models (LLMs); real-time intelligent systems; context-aware
communication; Al-assisted collaboration.

I. INTRODUCTION

The shift toward remote and hybrid workspaces has made online
collaboration tools essential to professional, academic, and decision-
making activities. Most popular video conferencing platforms still focus
on transmitting audio and video reliably, with little attention paid to
intelligent help during a meeting. As meetings grow longer and more
frequent, participants commonly face information overload, lose track
of context, struggle to follow up on action items, and find it hard to
extract anything useful from long discussions [1], [2].

Recent progress in artificial intelligence has made it possible to
build conversational agents that understand natural language and
respond in human-like ways [3], [4]. Such agents are now common in
customer support, personal assistance, and information retrieval. In the
meeting space, several tools offer transcription, summarization, or
keyword extraction. However, most of these run after a meeting is over,
treating the conversation as a static artifact rather than something they
can take part in [5], [6].

A key shortcoming of current platforms is that they are not aware
of what is happening in the conversation as it unfolds. They cannot
guide a discussion, answer gquestions on the spot, or keep track of what
has already been said [7], [8]. They also do not connect what happens
during a meeting with what happens afterward. There is a clear need for
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systems that handle conversational Al before, during, and after a
meeting in one continuous flow.

This paper introduces Confab Al, a software platform built to
address these gaps. Confab Al is designed as a system-level application
that adds conversational Al capabilities to a modern real-time
communication framework, allowing intelligent agents to actively join
live meetings. Through the platform, agents can follow the discussion,
hold contextual awareness across turns, and assist participants with
clarifications, answers, and structured outputs that remain available
after the meeting ends [8], [9], [10].

Rather than focusing on new dialogue algorithms or theoretical
models, this paper concentrates on how to design, build, and run a
scalable platform that supports intelligent meetings in practice. Confab
Al is presented as a general and extensible framework suited to both
corporate and academic environments.

The remainder of the paper is organized as follows. Section Il
describes the problem and motivation. Section 111 reviews related work
on conversational Al and meeting intelligence. Section IV presents the
system architecture, and Section V details the implementation. Section
VI discusses observations from using the system, and Section VII
concludes the paper.

Il. PROBLEM STATEMENT AND MOTIVATION

Online meetings have become a core part of corporate, educational,
and collaborative work. Yet most current tools remain largely passive:
they transmit audio and video, support chat and screen sharing, and
record sessions, but leave the cognitive work of moderating, note-
taking, and organizing entirely to the participants. The result is often
scattered conversations from which important context is lost and useful
follow-ups never happen [1], [2].

Al-driven solutions have begun to address parts of this problem
through automatic transcription, summarization, and keyword
recognition. These tools are useful, but they operate only after the
meeting has ended and have no influence on the discussion while it is
happening [5], [6]. They also do not observe how a conversation is
unfolding, so they cannot help structure it, guide the participants, or
support an interactive exchange in the moment [7], [8].

Large language models and modern dialogue techniques open up
new ways of building conversational systems [3], [4]. Bringing them
into real meetings, however, raises a number of practical challenges.
Maintaining continuity over long, multi-topic discussions is difficult,
especially when several speakers are involved [9], [10]. Running such
systems across many parallel meetings without compromising latency
or reliability is another open issue. The system also needs to fit smoothly
into the natural flow of conversation, regardless of speaking style or
meeting dynamics.

Most current conversational Al tools are built as standalone
chatbots or assistants that do not match the needs of group meetings.
Few, if any, combine real-time conversational intelligence with post-
meeting analysis in a single, coherent product. Closing this gap calls for
a tool that can take part in a discussion as it happens, carry context
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across sessions, and turn informal conversation into structured

knowledge. This is the motivation behind Confab Al.
I1l. RELATED WORK

Conversational Al has been studied extensively in customer
support, virtual assistants, and information retrieval. Early systems
relied on hand-written rules and fixed dialogue trees. They were
predictable, but struggled with anything outside their script and were
not well suited to free-flowing collaborative tasks such as meetings [3].

With the rise of natural language processing, dialogue systems
began to use machine learning to detect user intent and generate replies
from large conversational datasets [3], [10]. Compared to their rule-
based predecessors, they felt more natural to interact with, but they often
lost track of context over the course of a long exchange — a serious
limitation in collaborative settings [8].

More recently, large language models have made it possible to build
agents that produce fluent and contextually relevant responses on a wide
range of topics. LLM-based agents have proved effective at dialogue
generation, summarization, and question answering [3], [4], and have
been applied to meeting summaries, note generation, and conversational
assistance [5], [7]. In most existing systems, however, the Al sits outside
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the live conversation: its work happens after the meeting and does not
influence the discussion as it unfolds.

A related class of tools is the intelligent meeting assistant, which
produces transcripts, summaries, and action items automatically. These
tools reduce documentation effort, but they remain post-meeting
utilities. They generally do not maintain context across sessions or take
part in the live conversation [5], [9], and questions of scalability and
reliability remain open.

A few common limitations recur across the field. Maintaining a
consistent conversational context in long, multi-speaker discussions is
still hard [8], [10]. Real-time integration with meeting platforms is rare,
and balancing intelligence with smooth, low-latency operation at scale
is difficult [9]. These observations motivate a more end-to-end approach
to embedding conversational Al in collaborative work, of which Confab
Al is one such attempt.

IV. PROPOSED SYSTEM ARCHITECTURE

Confab Al is designed as a platform for Al-driven conversational
assistants that work directly inside live meetings. Its architecture is built
to deliver contextual help during a conversation while keeping user
interaction, dialogue management, and system coordination as separate
concerns [2], [7]. Fig. 1 shows the overall layout.

Figure 1: Confab AI High-Level System Architecture
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The User Interaction Layer sits at the top and provides the main
contact point between participants and the system. It handles joining
meetings, exchanging speech and text with the agent, and surfacing
post-meeting results back to users. The aim was to make this layer feel
unobtrusive, so that the agent fits naturally into normal human
conversation [5], [8].
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Below it, the Conversation Management Module coordinates the
dialogue flow across participants. It tracks who is speaking, what has
been said recently, and how each utterance fits into the wider discussion.
Based on this, it decides how — and whether — the agent should
respond to a given input [3], [10].
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The NLP and Large Language Model Processing Layer is the
source of intelligence in the system. It handles intent understanding,
response generation, summarization, and contextual reasoning [3], [4].
Unlike a standalone chatbot, this layer is tightly coupled with the
conversation manager, so its replies are shaped by the live context of
the meeting rather than treated as isolated requests.

To support long meetings, Confab Al uses a Context and Memory
Management Layer. It maintains the recent dialogue turns as short-term
context, and rolling summaries of earlier parts of the discussion as long-
term context. The same representations are reused later for
summarization and Q&A [1], [6].

The System Orchestration and Integration Layer ties everything
together and connects the platform to the underlying meeting
infrastructure. It coordinates events and sessions and triggers
background work such as summarization and indexing once a meeting
ends. By keeping these heavy operations off the live path, the
orchestration layer protects the responsiveness of the conversational
agent [2], [9].

During a meeting, an incoming user input from the interaction layer
updates the dialogue state and, when needed, calls the language
processing layer. The memory layer adds context to the response before
it is delivered back to the user, while contextual representations
continue to grow in the background for later use.
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Overall, the architecture emphasizes modularity and continuity of
context, which together let Confab Al assist live conversations without
disrupting them.

A. Design Rationale and System Modularity

Each component in Confab Al has a clearly defined interface with
the rest of the system. New modules can be added or existing ones
replaced with minimal impact on the rest of the platform, which makes
the architecture easy to extend and scale.

The layered design separates user interaction from the Al logic and
the backend services. Decoupling the interface from the conversation
logic allows the same system to work with multiple front-ends, such as
web and mobile clients, and lets latency-sensitive interactions run
independently of heavier background work.

Fig. 2 shows how a single client request is handled during a live
meeting. The diagram traces the request from arrival, through
application of the relevant conversation context, to delivery of the
generated response, and highlights how background tasks run in parallel
without slowing down the live exchange.

Figure 2: Real-Time Interaction Sequence Diagram

|

User Interaction
Layer

Conversation
Manager

Memory
Layer

Time —

V. SYSTEM IMPLEMENTATION DETAILS

Confab Al is implemented as a modular full-stack web application
built on Next.js 15 and React 19. These frameworks were chosen for
their support of React Server Components and Server Actions, which
simplify communication between the client Ul and the backend
intelligence modules. Authentication and session handling rely on
Better Auth, while the Polar merchant-of-record plugin handles
organization-wide  subscriptions and entitlements [7]. The
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Updata transcript * Store contaxt * Trizzer post-mesting tasks

conversational intelligence is powered by GPT-40, accessed through its
API, which generates responses and supports contextual reasoning [3],

(41

At runtime, the system is event-driven. Inputs from users — both
spoken and written — are processed incrementally rather than in
batches, so responses arrive quickly enough to feel natural in a live
conversation. Time-sensitive work is given priority on the main path,
while heavier and slower operations are handled asynchronously to
avoid disturbing ongoing meetings [9].
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Tracking conversation context is another important piece of the
system. Recent turns are kept as short-term context to keep replies
coherent, while summaries of earlier parts of the conversation are stored
as long-term context. This two-layer approach helps the system handle
topic shifts, interruptions, and the kind of multi-speaker conversation
that is normal in real meetings [1], [6].

A. Real-Time Processing and Scalability Considerations

Confab Al is built to support several parallel sessions with multiple
participants without losing responsiveness. To make this possible,
conversation-handling tasks are decoupled from background

processing. Dedicated pipelines on the live path are tuned to keep the
agent’s response time low.

For scalability, each function of the platform runs as an independent
service that uses resources efficiently and can scale on its own. Session
management is kept separate per meeting, so concurrent sessions do not
interfere with one another [5], [9].

Transcription, summarization, and indexing are all handled as
asynchronous background processes. Because they run alongside or
after the conversation rather than inside the live response loop, they do
not affect the participants’ real-time experience [9].

Figure 3: Context and Memory Management Across Meeting Timeline
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Fig. 3 illustrates the dual-layer context approach used in
Confab Al. The upper portion shows the short-term context as a moving
window of the most recent conversation turns (roughly 5 to 7), which
slides forward as the meeting moves between topics. The lower portion
shows the long-term context layer, where summaries of -earlier
discussion fragments are stored and indexed. When a user asks a
question that refers back to earlier content — for example, "What was
decided about the project schedule?" — the system fuses the long-term
summaries with the current short-term window to produce a coherent,
context-aware answer.

Scalability is supported by stateless processing at the interaction
boundary, with central coordination of session state for each meeting.
Treating every meeting as an independent execution context lets many
sessions run side by side without interference, and background tasks are
triggered through clearly defined system events as load grows.
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Usability shaped the implementation throughout. Setup steps for
participants are kept to a minimum, and the agent joins discussions
without disrupting normal meeting flows. Replies are written in natural
conversational language, and post-meeting outputs such as summaries
and contextual answers are produced automatically, removing the need
for manual note-taking.

Together, these implementation choices show how a context-aware
conversational agent can be embedded in a real meeting environment in
a usable, dependable way.

VI. RESULTS AND DISCUSSION

Confab Al was evaluated through iterative testing in controlled
settings, combining qualitative observations during live meetings with
light quantitative measurements collected from pilot sessions. The aim
was to assess the feasibility of the proposed architecture rather than to
perform a large-scale benchmark [7].
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In live use, Confab Al behaved consistently and remained
responsive throughout the meetings. The agent processed user inputs
and produced relevant replies quickly enough that the delay between
input and response did not interfere with the natural rhythm of the
conversation.

Maintaining context across turns and topics was another notable
strength. The agent linked follow-up questions to earlier parts of the
discussion, suggesting that the context and memory management
modules worked as intended. Topic changes and brief interruptions did
not break the flow of replies, since the system relied on both recent turns
and longer-range summaries — particularly useful in collaborative
settings where conversations rarely move in a straight line [1], [6].

From a usability standpoint, participants were able to interact with
Confab Al without any special setup or instructions. The agent fit easily
into the discussion and replied in a way that felt close to how people
naturally talk. Summaries and contextual answers were generated
automatically, which removed much of the manual note-taking effort
during and after meetings [5], [8].

Some indicative measurements were also recorded during these
sessions. Most exchanges were handled smoothly without manual
correction or repetition. The few delays and less appropriate replies that
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did occur were usually caused by ambiguous user input or rapid topic
changes, suggesting that the system reaches a workable balance
between intelligent behaviour and stability under real conditions [3],

[7].

TABLE |. OBSERVED SYSTEM CHARACTERISTICS OF
CONFAB Al
ASPECT OBSERVATION
Response Latency Low and suitable for real-time
interaction

Maintained across multi-turn
conversations

Context Retention

Usability Minimal user effort required

Scalability Supports stateless execution
for  multiple  concurrent
sessions

Robustness Handles  typical  meeting

scenarios effectively

Figure 4: System Performance Evaluation Results
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Performance figures from pilot sessions are shown in Fig. 4. Fig.
4(a) plots the average response delay against meeting duration. Even in
60-minute sessions the delay stayed below about 1.8 s, indicating that
the system holds its real-time properties as the contextual representation
grows. The gradual climb in latency over a long meeting can be traced
to the larger amount of context being managed, but it stays well within
the bounds of a natural conversation. Fig. 4(b) shows interaction
accuracy across pilot conditions: roughly 87% of exchanges were
handled successfully without follow-up, around 9% required a
clarifying question — usually after a sharp topic shift or ambiguous

IJERT CONV 141 S060085

reference — and about 4% needed a manual correction, mostly when
two participants spoke at the same time.

A few limitations were also visible. Response quality still depends
on how clearly the user phrases the input and on how cleanly speech is
captured when participants overlap. Resource contention can also
become a factor under heavy concurrent load. These are areas for future
work and do not undermine the overall feasibility of the design [9], [10].
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Taken together, these observations suggest that Confab Al works
well as a real-time, context-aware conversational platform for meetings.

VII. CONCLUSION AND FUTURE WORK

This paper introduced Confab Al, a conversational agent platform
that brings intelligent, context-aware assistance directly into live
meetings. The motivation comes from a clear gap in current
collaboration tools: they handle communication infrastructure well but
offer little real intelligence during a discussion. Al-based solutions exist
for post-meeting analysis, but they treat each meeting in isolation and
rarely connect with what is happening in the room. Confab Al was built
to close this gap by placing intelligence inside the conversation itself.

Confab Al was developed as a modular software platform that
combines conversational Al with live interaction. The work focused on
holding context across turns, supporting multi-turn dialogue, and
keeping the interaction responsive and easy to use during meetings.
Observations from running the system indicate that the architecture
maintains continuity, delivers acceptable response latency, and makes
meeting information easier to access afterwards.

The main contribution of this work is the systemic integration of
conversational Al into a collaborative meeting environment, with an
emphasis on practical implementation rather than novel dialogue
algorithms. Future work will focus on improving robustness under
overlapping speech, expanding role-based agent behaviour, and
validating the platform in larger, multi-organization deployments.
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