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MeetSumAid: A Mobile Human-AI Collaborative
Meeting Summarization System
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Abstract—Existing AI-based meeting summarization tools have enabled rapid generation of meeting notes, yet their reliability and user
controllability remain limited. This paper explores human-AI collaboration for mobile meeting summarization and presents
MeetSumAid, a multifunctional system that integrates summarization algorithms with an interactive user interface. The system is
designed to support users in understanding, validating, and refining AI-generated summaries through natural interactions and flexible
control mechanisms. By enabling real-time inspection, editing, and feedback, MeetSumAid facilitates reliable collaboration between
humans and AI in dynamic meeting scenarios. A user study with 20 participants shows that MeetSumAid significantly improves
summary quality, generation efficiency, and user-perceived reliability compared with baseline AI summarizers, while reducing cognitive
load. Further analysis reveals how different interface components enhance users’ engagement and confidence during collaboration.
This work provides a practical step toward reliable and user-centered human-AI collaboration in mobile meeting summarization and
offers actionable design implications for future intelligent collaborative systems.

Index Terms—Meeting Summarization, Human-AI Collaboration, Trust Calibration, Large Language Models.
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1 INTRODUCTION

M EETINGS remain a cornerstone of collaboration, with
approximately 11 million meetings held daily in the

United States and employees spending an average of six
hours per week attending them [1]. To aid post-meeting
reviews and provide non-attendees with quick access to
meeting outcomes, note-takers are often tasked with record-
ing and summarizing meeting content. However, crafting
accurate and concise meeting summaries is challenging, as
it requires identifying key information and maintaining con-
textual coherence across lengthy and complex discussions
[2].

Recent advances in automatic speech recognition and
artificial intelligence (AI) have enabled the development
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of AI-assisted meeting summarization tools that can auto-
matically generate summaries from meeting transcripts [3].
While such tools significantly reduce human workload, AI-
generated summaries frequently contain omissions, repeti-
tions, or factual errors, leading to issues in correctness and
completeness. In practice, note-takers still need to refine AI-
generated content to ensure quality and usability. However,
the “black-box” nature of AI systems often prevents users
from understanding the reasoning behind generated sum-
maries, making it difficult to assess reliability or identify
which parts require revision [4]. This problem limits the
effectiveness and adoption of existing AI summarization
systems in real-world workflows.

Most existing research has focused on improving sum-
marization models or evaluation metrics, while overlooking
human-AI collaboration during the summarization process
[5], [6]. In particular, little attention has been paid to how
interface design can support users in understanding, veri-
fying, and interacting with AI-generated summaries under
mobile and time-fragmented conditions, such as during
commutes or short breaks between meetings. In these con-
texts, users require fast, lightweight, and immediate inter-
actions, yet existing desktop-oriented systems are poorly
suited to support such opportunistic summary editing.

To address these challenges, we present MeetSumAid,
a mobile human–AI collaborative summarization system
that supports efficient refinement and verification of AI-
generated meeting summaries. MeetSumAid integrates a
large language model (LLM) with a multifunctional inter-
face to enhance reliability and user confidence in AI-assisted
summarization. Central to the system is the introduction
of micro-themes as an intermediate interaction layer be-
tween raw transcripts and final summaries, allowing users
to edit summaries at semantically coherent units rather
than navigating lengthy transcripts or opaque AI outputs.
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Building on this design, the system provides key interaction
mechanisms—including layered summaries, micro-theme
merging and splitting, keyword highlighting, adjustable
condensation, and personalized customization—to support
transparent inspection, targeted editing, and context-aware
guidance of the summarization process.

We conducted a controlled study involving 20 partici-
pants and 6 real meeting transcripts to evaluate the effective-
ness of MeetSumAid compared with a baseline speech-to-
text editor integrated with ChatGPT-based summarization.
Experimental results show that MeetSumAid significantly
improves summary quality, generation efficiency, and user-
perceived reliability, while reducing cognitive load. Analysis
of user interactions further highlights how specific design
elements enhance engagement and confidence in AI collabo-
ration. The main contributions of this work are summarized
as follows:

� We design and implement MeetSumAid, a mobile sys-
tem for reliable and user-centered human-AI collabora-
tive meeting summarization.

� We propose interaction mechanisms that enhance relia-
bility and controllability in AI-assisted summarization
through adaptive, transparent user interfaces.

� We conduct empirical evaluations demonstrating the
system’s effectiveness in improving summary quality,
efficiency, and user experience, and discuss design im-
plications for future human-AI collaborative systems.

2 RELATED WORK

2.1 Human-AI Collaborative Generation
With the rapid advancement of artificial intelligence (AI),
recent research has shifted from replacing humans to aug-
menting human capability through collaboration [7]–[10].
Such collaboration leverages the complementary strengths
of humans and AI: AI excels in large-scale data processing,
while humans contribute contextual judgment, creativity,
and ethical reasoning [11]. However, the black-box nature
of deep learning algorithms still limits users’ understanding
of AI behavior, reducing perceived reliability and hindering
effective cooperation [12], [13].

Prior work has investigated human-AI collaboration
from both theoretical and practical perspectives. On the
theoretical side, studies in human–computer interaction
(HCI) have established guidelines for human-AI partner-
ship, such as decision transparency, feedback consistency,
and shared control [14], [15]. On the practical side, collab-
orative mechanisms have been applied to synchronization
[8], explainability [16], [17], and co-creation in domains such
as art, game design, and healthcare [18]–[23]. Building on
this foundation, our work explores meeting summarization
as a new application scenario for human-AI collaboration,
focusing on how interaction design can enable humans to
effectively guide and refine AI-generated summaries in real-
world environments.

2.2 Interactive Reliability and Explainable AI
Effective human-AI collaboration relies on users’ ability to
evaluate and align with AI reliability during interaction
[24], [25]. Earlier research introduced the concept of trust

calibration to describe this process, emphasizing the balance
between overreliance and underreliance [26], [27]. Various
approaches have been proposed to support reliability as-
sessment, such as system transparency [28], performance
metrics [29], and post-interaction feedback [30]. However,
these methods are often static, offering limited adaptability
to dynamic decision-making scenarios [6], [31].

Explainable AI (XAI) aims to improve user understand-
ing of AI behavior [16], [32]–[35], but most existing ap-
proaches provide offline explanations that are weakly inte-
grated into real-time interaction. Recent work has therefore
shifted toward interactive reliability mechanisms that allow
users to inspect, question, and adjust AI outputs during use
[5], [36], [37]. Our work follows this direction by embedding
reliability cues and transparent interactions into a mobile
summarization system, enabling continuous evaluation and
refinement of AI-generated summaries.

2.3 Meeting Summarization

Meetings are central to professional collaboration, yet their
spontaneous and unstructured dialogue makes summariza-
tion particularly challenging [3], [38]. Manual summariza-
tion requires identifying salient points, understanding con-
text, and balancing brevity and completeness [39].

Automated summarization methods have emerged to
address these challenges. Early extractive approaches iden-
tified key text segments but produced less coherent sum-
maries [40], [41]. In contrast, abstractive summarization
techniques, powered by Transformer-based models such as
BERT, BART, and T5, produce more fluent and human-like
summaries [42]–[44]. Nonetheless, these methods depend
heavily on large annotated datasets and still struggle with
factual inaccuracies and hallucinations [45], [46].

Commercial platforms such as Zoom and Tencent Meet-
ing provide speech transcription and one-shot AI sum-
maries, but offer little support for post-generation inter-
action or correction, often leading to overtrust or loss of
context [47]. In contrast, our work enables interactive hu-
man–AI collaboration, allowing users to iteratively inspect
and refine AI-generated summaries on mobile devices.

2.4 Large Language Models

Large language models (LLMs) such as GPT-4 have demon-
strated remarkable generalization capabilities across diverse
natural language tasks. Trained on extensive text corpora,
LLMs exhibit strong contextual understanding and gener-
ation fluency, supporting applications in dialogue systems
[48], translation [49], emotion analysis [50], and writing
assistance [51].

Recent studies have applied LLMs to summarization
tasks, including radiology reports [52], news articles [53],
and meetings [54]. Despite these advances, LLM-generated
summaries still suffer from factual inconsistency, redun-
dancy, and lack of contextual alignment [45], [46]. Our
work leverages the language understanding capabilities of
LLMs while incorporating interactive refinement mecha-
nisms to mitigate these limitations, thereby improving both
the accuracy and practical usability of AI-generated meeting
summaries.
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Fig. 1: Overview of the MeetSumAid workflow. Meeting audio is transcribed using AI-based speech recognition and
processed by GPT-4o through prompt engineering. The system organizes content into micro-themes, highlights key phrases
via multi-modal cues, generates summaries based on keyword importance, and allows users to edit micro-themes and
control summary granularity for progressive, human-like summarization.

3 MEETSUMAID DESIGN

3.1 Design Principles and Objectives
As mentioned in the introduction, our goal is to help
minute-takers efficiently revise summaries through trust cal-
ibration cues and streamlined interaction design, assisting
users in overcoming challenges in summary writing.

Conventional meeting summary tools typically tran-
scribe content linearly, preserving all original speech imper-
fections including disfluencies, repetitions, and incoherence.
While advanced natural language processing techniques
can help address some of these issues, users still require
guidance in organizing meaning and structure. Success-
ful LLM interfaces (e.g., GPT-4o, Claude 3.5 sonnet) have
demonstrated capabilities in refining disorganized text into
high-quality writing. However, such general-purpose tools
not only rely on users’ ability to prompt LLMs effectively – a
recognized challenge [55], [56] – but also make it difficult for
users to precisely control where and how text edits occur.

Building on prior work demonstrating the benefits of
integrating NLP or LLMs in direct manipulation interfaces
[57], [58], we investigate how to leverage state-of-the-art
LLM and NLP technologies to embed intelligent word pro-
cessing within GUIs for our specific summarization task,
while maintaining user control over summary generation.
Considering these factors, we aim to enhance text editor
interfaces through the following design goals for better
interaction with speech-derived text:

� Present users with the background and context of the
meeting, along with comprehensive guidance on craft-
ing the meeting summary. This is instrumental in help-
ing novice users grasp the essential elements and objec-
tives of meeting summary writing, facilitating human-
machine collaborative summarization generation.

� Support non-linear content organization. Users should
be able to iteratively organize and edit spoken text, flex-
ibly adjusting content sequence, structure, and gran-
ularity. This design aligns with the non-linear nature

of human cognition and creativity, facilitating efficient
processing of complex information and progressive re-
finement of expression. The interface should provide
sufficient freedom for users to reorganize content as
needed, enhancing editing fluency and intuitiveness.

� Facilitate micro-theme review and navigation. To
bridge human-AI collaboration, we envision simulat-
ing the step-by-step process of human-generated sum-
maries, from transcribing text to micro-theme, and fi-
nally to the overall summary. The interface should as-
sist users in efficiently reviewing and navigating micro-
theme content, significantly reducing cognitive load in
text comprehension. For potentially verbose, repetitive,
or error-prone text, the interface should employ intel-
ligent summarization to distill key information while
enabling quick access to micro-theme-specific passages.
This design helps users rapidly grasp main ideas while
maintaining traceability to original context, ensuring
both reading efficiency and content mastery.

� Leverage LLMs while retaining user control. When
utilizing large language models (LLMs) for text clean-
ing, polishing, and transformation, the interface must
preserve user agency. The design should provide ex-
plicit options for users to determine where and how
automated modifications are applied. This approach
balances processing efficiency with user sovereignty
over final outcomes.

� Optimize mobile interaction experience. We selected
tablet interfaces as our current design focus due to
their intermediate position between smartphones and
desktop devices—offering reasonable screen real es-
tate while maintaining portability. This hybrid nature
makes tablets an ideal platform for studying mobile
interaction optimization. By refining tablet interfaces,
we aim to extend relevant design principles and tech-
nologies to other mobile devices, ultimately enhancing
cross-platform user experiences.
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