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Figure 1: Interactive storyboards provide an engaging visual recap of key moments of a meeting (1), with important quotes and
panel composition emphasizing the meeting dynamic (2,3), and direct links to the video (4). The complementary personalized
chat-based guide affords asking direct follow-up questions about the meeting (5).

Abstract

Meetings allow sharing knowledge, forming connections, and mak-
ing decisions. However, we might miss important meetings due to
conflicting schedules, and options for catching up are limited and of-
ten lack active involvement. To support re-engagement with missed
meetings beyond linear consumption of recordings and text sum-
maries, we designed and studied two complementary approaches in
our system ReliveMeet: visual storyboards and a chat-based guide.
The comic-inspired interactive visual storyboards use frames con-
cisely representing key moments, add relevant quotes, and use panel
composition techniques which we describe in a design space. The
chat-based guide complements this experience, for asking direct
questions in a personalized chat about past events. Frames and chat
are interactive, with direct navigation to key moments in the video.
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1 Introduction

In the dynamic environment of modern workplaces, active partici-
pation and contribution in meetings are pivotal to effective decision-
making, knowledge-sharing, and relationship-building. However, the
reality of conflicting schedules, double-booked meetings, or personal
commitments like vacations can lead to individuals missing impor-
tant meetings. The infrequent and insufficient review of recorded
meetings [8] compared to live participation may exacerbate inef-
ficiencies and productivity losses. This highlights a gap in post-
meeting information transmission and absorption, where passive
reviews of recorded meetings fail to adequately engage absent in-
dividuals. A key issue with missing live meetings is the loss of the
feeling of involvement, which is integral to the collaborative process.
Recorded meetings, while useful, often fail to replicate this sense
of active participation and connection with the content and other
participants. For individuals to stay effectively informed and con-
tribute to ongoing projects, it’s essential not only to understand the
decisions and discussions that took place but also to feel a part of
those processes.

Current Al-augmented meeting tools attempt to bridge this in
two main ways. Commercial systems such as Microsoft Teams In-
telligent Recap [37] and Otter.AlI [40], representative of a growing
ecosystem of Al meeting assistants, combine Al-generated notes,
topic chapters and timelines, speaker-attributed transcripts, video
anchors, and chat-based question answering over a recording. Re-
search has explored behavioral and turn-taking visualizations [45, 55]
and automated agents that take notes or contribute on the user’s be-
half [31, 40]. These approaches have made it easier to skim and query
recordings. The dynamic of the conversation (the way participants
take turns, agree, disagree, interrupt, and build a decision together)
is, however, typically distilled into bullet points or surfaced indirectly
through search, rather than being made visually inspectable as a
structure that users can revisit.

We contribute ReliveMeet, a meeting recapitulation tool designed
to provide an interactive experience to relive missed meetings. Re-
liveMeet incorporates a comic-inspired visual storyboard that al-
lows meeting participants to interactively review key moments from
missed meetings (including contributions from all the active speak-
ers, ie, human attendees and autonomous agents if enabled) all
presented concisely in 5-6 key storyboard frames. Each storyboard
frame emphasizes interactional structure through succinct quotes,
speaker attribution, and visual cues that highlight turn-taking pat-
terns and conversational dynamics. Frames are also directly linked
to the original meeting video, enabling users to fluidly transition
between summarized and detailed views. Complementing the visual
storyboards, ReliveMeet provides a chat-based guide that allows
users to query the meeting after the fact. Through conversational
interaction, users can ask targeted questions about decisions, ratio-
nales, or points of relevance to their current work, enabling deeper
exploration beyond what is captured in the visual summary alone.

To gain insights into the different ways people might use Sto-
ryboards and the Chat-based Guide to review past meetings, we
conducted a qualitative study of ReliveMeet with 12 study partici-
pants. Rather than comparing the two interfaces against each other,
our goal was to characterize their distinct affordances and under-
stand how each supports different aspects of meeting review. For the
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scope of the study, we focused on a scenario in which users review a
meeting where an autonomous agent attended on their behalf. This
scenario allowed us to study the distinct and complementary uses of
the storyboards and the chat-based guide.

In summary, we contribute the following:

o The design of ReliveMeet, providing a comic-inspired storyboard-
first visual representation of meeting interaction that explicitly
encodes turn-taking patterns, speakers, key quotes, and frame
variations for mutual exchange, disagreement, and interruption,
coupled with a complementary chat-based guide. Rather than po-
sitioning the storyboard as a replacement for summaries or chat-
based recap, we explore it as a complementary visual substrate for
re-engaging with missed meetings.

Findings from a user study (# = 12) characterizing how people use
visual storyboards and the Chat-based Guide to relive meetings,
including their distinct affordances, patterns of complementary
use, context-dependent preferences, and the importance of on-
demand detail to expand concise summaries.

By integrating multi-modal information into an interactive sto-
ryboard format, ReliveMeet aims to shift meeting catch-up from a
passive consumption task to an active exploration process. Users can
first grasp the high-level narrative of a meeting through storyboards,
selectively dive into original video segments, and engage in con-
versational inquiry to resolve open questions or surface personally
relevant details.

2 Related Work

ReliveMeet builds on research in (1) meeting capture and post-hoc
review for non-attendees, including recent Al-augmented meeting
tools, and (2) comic-based visual representations for communication
and learning.

2.1 Recapping Missed Meetings

Reviewing recorded meetings serves multiple purposes, such as en-
abling individuals to catch up on missed meetings [39, 49], reinforc-
ing participants’ memory [24], and supporting social and educational
goals. However, raw recordings are time-intensive to navigate and
poorly convey interactional context, motivating interfaces that help
users locate salient moments and reconstruct what happened.

Early systems integrated multiple meeting streams (e.g., au-
dio, video, slides) with explicit indexing and sensor- or analysis-
driven navigation [18, 33, 48, 56]. Examples include FiloChat [58],
LiteMinutes [14], TeamSpace [19], and the Carnegie Mellon Meeting
Recorder [7], alongside techniques for indexing and navigating video
conferences [15, 29]. Subsequent work used visualization to support
recall of meeting context and conversational structure 7, 47], such as
MeetingVis [47], which depicts changes in communication patterns,
and MeetingCoach [45], which surfaces behavioral and contextual
cues to support reflection. More recently, Chen et al. [13] applied
LLMs to generate dialogue maps of meeting conversations in real
time (visual node-link structures reflecting ideational rather than
chronological order), finding that users preferred this non-linear rep-
resentation over traditional transcripts. Where MeetMap addresses
the synchronous, in-meeting case, ReliveMeet addresses the comple-
mentary post-meeting case via storyboards and chat.
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Several systems explicitly address the needs of non-attende®s [ systems such as Microsoft Teams and Gather Town. Empirical com-
39 54. Nathanet al.[39, for example, enabled sharing attendee parisons of representation modes suggest that audio, video, and
annotations during remote meetings. Related, Asthataal.[3]  avatars can yield similar outcomes in some settings, while raising
designed and evaluated an LLM-powered recap system with twa@oncerns about professionalism and trust depending on design and
complementary textual representations (salidnghlightsand a hi-  context [23 26. Exploring mixed-modality settings, Pandsd al.[41]]
erarchicalminutesview), nding both valuable in distinct contexts: investigated the impact of visual representation on co-presence in
highlights supported quick orientation, while minutes enabled deepmeetings. By leveraging insights from data storytelling, information
review. Time Travel Proxy 3 takes a di erent approach: non- visualization, and comic-based communication, we aim to create
attendees pre-record a message for attendees to view, after whicin e ective and engaging way to review and recap agent-attended
the system supports recap and response through video threBds. meetings.
tos[3]] introduced personalized embodied agents that participate
in meetings on behalf of unavailable users. ReliveMeet address%s .

a complementarypost-meetingroblem: once such an agent has ReliveMeet
attended a meeting, how can the absent user e ectively review and/Ve designed ReliveMeet with the goal of providing an interactive and
re-engage with what happened? Wamegal.[57 recently surveyed —engaging experience to relive past meetings. To ground the system
information workers characterizing how post-meeting artifacts are design, we rst articulate the scope of Al-enabled meeting recap,
used, identifying ve core uses includingnboarding non-attendees focusing on the roles of participants and their di ering forms of
andgroup sensemakinghey argue that e ective meeting artifacts presence. We then describe the design of ReliveMeet, with particular
should let users continue to transform arehgagewith meeting ~ emphasis on two core componentStoryboardswhich unpack a
information rather than passively access it. design space of visual composition and interactivity, and thialogue

More recently, commercial systems (e.g., Microsoft Teag# [ With Chat-based Guidehich supports query-driven re ection on
Otter.Al [40) support Al-generated notes, topic detection, and au-neeting content.
tonomous agent participation in meetings. HCI research explored the
_role qf intelligent pers_o_nal as&st_ants an_d conversational ag(_ants "é.l Scope of Al-Enabled Recap of Meetings
inferring context, providing proactive service$f, and representing
individuals in di erent settings P, 12, 16 46, including document  3-1.1 Role and Presence of Participaeeting recaps must ac-
retrieval in meetings and action item management in professionatcount for heterogeneous forms of participation and presence. We
environments B6). In contrast to tools centered on playback or text categorize meeting participants into three groups based on their pres-
summaries, ReliveMeet focuses post-meeting re-engagenteint  €nce and contribution during the meeting: (Human attendees,
summarizes meeting dynamics in a compact visual narrative whileVho are present in the meeting, ranging from minimal presence

enabling open-ended, on-demand exploration via a conversationgdMuted and cameras o ) to full presence (avatars or live video), with
guide. varying levels of contribution from passive to highly proactive; (2)

Proactive Non-attendees, who are not physically present but con-
. . . . tribute via autonomous agents acting on their behalf, enabling timely
2.2 Comic-Based Visual Representation in input despite absence(g, [31]); (3) Passive Non-attendees who
Computer-Mediated Communication are either absent or represented by Al note-takers (muted and cam-

Data comics have proven e ective in communicating complex in-€ras 0 ), characterized by minimal or no presence and contribution.
formation [5], enhancing understanding, engagement, and reducing  This classi cation captures diverse modes of engagement and
cognitive load i, 27). The visual language of comics has been used forcontribution, and highlights di erences in participants' prior in-
data storytelling B and introducing programming concept$[].  Volvement, awareness, and perceived presence. These factors may
Bachet al.[6] further articulate a pattern language for sequencing shape how individuals later review and interpret meeting records.
data-comic panels, situating each panel within a deliberate narra-
tive role rather than as a standalone image. ReliveMeet adopts thi8.1.2 Varied Knowledge of Meeting ContBefore engaging with a
visual grammar to transform meeting videos and transcripts into meeting recap, the level of awareness and understanding of meeting
a multi-level storyboard that foregrounds salient moments while content di ers among the three participant groups, outlined as fol-
preserving access to source detail. lows: (1)Human Attendees may possess comprehensive or partial
Comics have also been used directly as an interface for communinderstanding of the meeting, shaped by attention, multitasking,
cation. Comic Chat3( represents participants as comic characters and degree of involvement, and are fully aware of their own contri-
and automatically generates panels with gestures and expressions tioutions; (2)Non-Attendees via Autonomous Agents may know
depict conversational ow. This work demonstrates how comics canthe instructions given to their agents but lack visibility into how
encode not onlywhat was said but also aspects of conversationalthose instructions were executed, how contributions unfolded, and
performance. We extend this idea from synchronous text chat tohow others responded; (Fassive Non-Attendees typically lack
asynchronous review of recorded video meetings, using storyboardrsthand knowledge and rely entirely on post-meeting artifacts.
panels to externalize turn-taking, speaker attribution, and quotable These di erent levels of pre-meeting knowledge underscore dis-
moments, with links back to the underlying recording. tinct recap needs between attendees and non-attendees, motivating
Meeting platforms increasingly support mixed-modality partici- systems that adapt to varying degrees of prior knowledge and sup-
pation (audio/video alongside avatar34]), including commercial port user-driven curation of post-meeting experiences.
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3.1.3 Availability for Spontaneous Catch-Dpring and after meet- 3.3.1 Storyboard Componeritsie Storyboard consists of ve pri-
ing review, participants across all three groups may seek additionamary components (Figure 2):

clari cation or context, especially non-attendees who lacked oppor-  £ame pattern:

tunities to engage in real-time interaction. Prior work shows that The frame patterns (Figure 2a) encode conversational structures
post-meeting catch-up commonly occurs through email, messag- gch as mutual exchange, disagreement, or interruption, re ecting
ing, or ad hoc conversations5. This highlights the importance 1 taking dynamics. Each frame comprises a headline, charac-

of recap systems that not only summarize content but also SUPport (a(s) speech bubbles with key quotes, and an associated (hidden)
spontaneous, lightweight follow-up and inquiry beyond the meeting  jme.coded video segment. The order of frames represents the

itself. chronological order of the meeting's time segments.
. . Headlines:
3.2 ReliveMeet Overview The headlines summarize the high-level topic addressed within

The overarching design goal of ReliveMeet is to provide an engaging €ach frame, providing contextual grounding for the associated
meeting recap experience that combines multi-modal visuals with  dialogue.
interactive exploration. To achieve this, ReliveMeet integrates two Characters:

complementary components (Figure 1): (1) 8@ryboard, which Speaker vignettes capture representative moments within a frame.
o ers a visually structured representation of conversation ow, key ~ Characters may include both speakers and audience, incorporating
quotes, active speakers, and meeting dynamics; and (2 thet- non-verbal cues such as facial expressions or gestures, as explored
based Guide which presents an essential meeting summary and in prior work [38]. Expanding on prior work that has considered
supports in-depth, query-driven interaction. facial expressions as meeting tones in post-meeting visualizations
These components embody twoomplementaryinteraction (e.g, [49)), representing such cues supports a sense of reading the

paradigms for revisiting past meetings: exploration-based interac- r0om, conveying meeting atmosphere beyond textual summaries
tion through the Storyboard and query-based interaction through alone.

the Chat-based Guide. They can e ectively work together, with each  Speech Bubbles:

addressing di erent user needs on meeting context and personal Each speech bubble (Figure 2b) contains a speaker name and a set
preference. Users may minimize the Chat-based Guide to focus on ©f distilled quotes that concisely represent the speaker’s original

a full-screen Storyboard view. Meeting recordings are represented Statements (implementation details in Appendix A). Quote length
using a grid-based video layout that includes both human attendees Varies from keywords to full sentences, depending on context.
and autonomous-agent proxies, ensuring consistent visual treatment For instance, given a headline about a decision-making meeting

across participant types. for conference location choices, a short term like "Singapore" can
su ciently represent the person's choice, as opposed to a longer
3.3 Recap of Meetings in Visual Storyboards sentence such as "l prefer Singapore." Clicking a quote navigates

) . ) . users to the corresponding video moment. Within a bubble, quotes
To e ectively convey conversational dynamics and participant re- ¢ temporal order, but across bubbles, spatial arrangement

sponses, we designed a visual storyboard technique that captures key g ects interactional turn-taking rather than strict chronology.
meeting momen.ts. The St(.)ryboar'd presents a sequence O.f fr"?‘mESOn-Demand Video Clips:

each correspondlng_ to a salient t_oplc dlscuss_ed wnhm_aspem ctime The Storyboard prioritizes narrative structure by hiding video
segment, arranged in chronological order (Figure 1, Figure 2a). USers gjins by default. Selecting a frame or headline jumps to the start of
can scroll through the frames to contextualize discussion ow and ;4 corresponding topic, while clicking individual quotes reveals

speaker interactions. _ ] ner-grained video segments linked to more speci c moments
We chose the storyboard format because comics provide an estab- q|ated to the textual information.

lished visual grammar for representing temporally ordered multi- . . o

party interaction in a single glanced, 6, 17, 39. Three properties Prior work on comlc-style communication an.d speech bgbbles ex-
of this grammar are particularly well-suited to meeting recap. First,Plored avatar-attached dialogué(l and accessible captioningtg].
panels and panel-to-panel transitions suppatosurg 35: readers N contrast, our work focuses on condensing multi-level quotes
actively reconstruct narrative continuity between discrete moments,Vithin speech bubbles to support meeting recap and drill-down from
matching how users want to skim past small talk and reconnect the®iginal transcripts, with quotes representing succinct speaker state-
key episodes of a meeting without watching it end-to-end. Second’,nents rather _than direct captlonlng and Wl'thout optimizing bubble
the spatial co-location of speakers, speech bubbles, and reactiof le or real-time avatar adaptability. Additionally, the storyboard

within and across panels externalizésrn-taking dynamicgwho format captures turn-taking patterns, speaker emphasis, and conver-

responded to whom, who was interrupted, who agreed) that aresation ow that are often lost in text-based meeting summaries or

di cult to recover from a linear transcript, topic chapter list, or existing visualization approaches, which can increase mental load
bullet-point summary. Third, the format a ordsnulti-level reading ~2nd reduce engagement [45, 51].

headlines and panel composition convey the gist at a glance, while . .

quotes and time-linked video provide drill-down. The storyboard 3-4 ~Design Space of Visual Recap Storyboards

is a representation choice optimized for conveying conversationalnforming the construction of visual storyboards for meeting recaps,

structure, complementing the chat-based guide, which is optimizedve articulate a design space along two dimensions:Gajnposi-

for targeted information retrieval. tion , encompassing static frame structure, weighting, and spatial
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Figure 2: Storyboard Components: a) Variations of storyboard frames based on the conversation type. b) Components in frames:
headlines, speech bubbles, and speaker vignettes.

co-located spaces. Perspectives][ seamlessly integrate
remote and co-located persons into a virtual and immersive
co-located space, demonstrating that spatiality, the sense of
space or location in a virtual environment, is not restricted by
physicality, the actual physical presence, or con guration of
individuals. The chosen level a ects the meetingstablishing
shot[2], in uencing focus and context. Maintaining physicality

organization; and (2)nteractivity , capturing dynamic interactions
within and across frames that support narrative continuity, character
persistence, shared task spaces, and storyboard layouts.

3.4.1 Composition: Fixed In-Frame Generation.

C1 Variations:
Frame variations represent fundamental conversational units

and transitions, enabling depiction of distinct turn-taking pat-
terns. Di erent frame patterns craft various conversational
structures and transitional patterns within a group meeting,
delineating the temporal dynamics and allowing for smooth

can provide a sense of place and refer to speci ¢ gestures or
workspaces. Tools like Owl 36@ameras can dynamically
focus on speakers while maintaining context, establishing
temporal priorities in real-time meetings and potentially aiding

transitions between di erent conversation states.

C2 Intensity:
Frame signi cance can be weighted (e.g., by adjusting frame
size) in response to participation level or interaction density.3.4.2  InteractivityUsers' dynamic interactions within and between

The intensity can be adjusted through interactive elements, suchvisual frames can create an immersive narrative experience. This
as expanding a grid to show more granularity. captures di erent ways characters and shared task spanésbit

C3 Continuity (Moderator or Agenda-guided) the frame, crafting the look and feel of the storyboard. Di erent dis-
The nature of turn-taking in conversations varies based oncourse transitions can be correlated to support storyline continuity,
the presence or absence of moderation. Structured turn-takingenhancing narrative ow through techniques like time-lapse videos

post-meeting keyframe selection.

Together Mode: https://www.microsoft.com/en-us/microsoft-teams/teams-together-
mode

overseen by a chairperson or moderator, contrasts with moreandout-of-frame patterns

dynamic exchanges in informal settings. The meeting agendg /2
plays a critical role in guiding interactions and dictating the
ow from opening remarks to subsequent discussion topics.

C4 Style:

Frame styles can range from straightforward projections of |3
recorded video with photo-realistic human snapshots to diverse
graphical representations using di erent sketch genres. Previ-
ous work [41] explored avatar styles and digital representations
with varying visual delity for mixed-modality video meetings.

The style can extend beyond avatars, encompassing elements
like speech bubbles or the overall framing aesthetic.

C5 Spatiality:

We distinguish no spatiality (NS), partial spatiality (NS+S), and
full spatiality (FS). In remote meetings, spatiality is initially
limited, with participants displayed as talking heads. However, |4
recent features in applications like Microsoft Teams' 'together
mode?, and research prototypes like MirrorBlende2(| and
OpenMic 1] o er 2D virtual frames of reference or immersive

Weight (Interactive Elements In-frame/Out-of-frame):
Interaction can vary how the details are shown grid by grid.
Interactive elements such as objects and characters can emerge
from the frame (move in and out) based on speci c triggers.
Binding:

Two di erent frames can be bound or aligned to emphasize
continuity between storyboard panels and certain actions be-
tween characters. Connections between frames enhance under-
standing and ow, treating frames as interconnected parts of

a storyline rather than independent conversations. For exam-
ple, if di erent participants are responsible for leading di erent
agenda items, the current speaker might conclude their part and
then handover to the next person. At the end of discussing one
agenda item, the moderator might summarize the key points or
decisions made and then introduce the next item.
Transformation:

Objects and characters can undergo meaningful transformations
within the frame, transitioning from photorealistic snapshots to
digital twins. This includes exploring digital formats of physical

2https://owllabs.com/
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Figure 3: Design Space of interactive storyboards: composition and interactivity.

itemsg.g, [22 25), such as handwriting recognition or text ex- identity across adjacent panels via a consistent character vignette
traction and augmentationd.g, [39), and leveraging prior work  (extracted from videos) and label][ so that a participant appear-
(e.g, [28]) on object removal and video inpainting techniques. ing in two consecutive frames reads as the same person continuing
I5 Time: rather than re-introducing themselves; (ii) uganel adjacencto
User-controlled moment selection and determining the num-imply temporal continuity, so consecutive panels correspond to con-
ber of frames included in time-lapse videos can contribute tosecutive time segments of the meeting; (iii) reserveframe-pattern
temporal exploration within the frame. changegC1, Figure 3), such as shifting from a mutual-exchange to a
16 Perspectives: disagreement layout, to mark genuine shifts in conversational struc-
Utilizing multiple cameras or 3D reconstructed views, users canture rather than visual variation for its own sake; and (iv) ukame
access di erent perspectives continuously or discretely within weighting(C2) to re ect participation intensity rather than chrono-
the same time frame, enhancing the interactive storytelling logical duration alone. We deliberately avoid spatial co-locations
experience. within a frame that would imply face-to-face interactions that did

Two additional strategies allow on-demand reveal of more ne. not occur in the underlying meeting. Other storyboard continuity

grained information in the storyboard and speech bubbles, which are?diting techniques could complement these strategies, such as the
important for scaling this approach to longer meetings. The goal is to-80-0€gree rufer maintaining consistent spatial relationships be-
emphasize the narrative and improve the readability and coherencdV€eN characterseye line matcior cross-panel linking through

of the storyboard(1) Expandable Speech BubiSpsech bubbles can Matching line of sight, andstrategic cameralviewpoint angsd
represent one sentence of a certain time period, and this sentencﬂqots [44].

can be shown in longer sentences by varying the token numbers to

achieve more details like a caption. The user can choose to expar®.6 Chat-based Guide

c%rtam sztatemen(';s/quo';)es rz;ther than dlrcejzctly Cng'nc? to watch In addition to visual exploration, ReliveMeet provides a chat-based
videos.(2) Nested storyboard Layoutiested storyboards present g iqe a5 an alternative and complementary recap modality. Prior

a hierarchical view from broad overviews to detailed discussionsy, [1, 43 explored chat-based animated virtual humans or avatars

famlrgatmg gcomprehgns!ve understandlqg of meeting themes an or various contexts that augment the conversation. Embodied con-
speci ¢ topics. Upon clicking a coarse-grained pane, the storyboar

ilb di ined thin th . ersational agentsq.g, [11]) were found to leverage users' knowl-
will be represented in a more ne-grained manner within the topics. edge of face-to-face conversation, making interactions more natural

. . and e ective. We introduce a chat-based guide in ReliveMeet that
3.5 Storyboard Continuity Editing allows users to engage in a dialog about the meeting, addressing
Treating frames as parts of a single storyline (rather than as indeperthe challenge of contextualizing and accessing information from
dent thumbnails) required attention to continuity conventions from Al-generated meeting summaries. The Chat-based Guide serves as
comics and Im [2, 6, 35 44. In ReliveMeet, we (i) presenapeaker a personalized meeting agent, guiding users through the meeting
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experience through a more personalized perspective. The conversmeeting represented their agent, while the remaining three attendees
tion with the Chat-based Guide starts with key moments from the were their colleagues.

meeting summarized in a speech bubble, allowing users to quickly For the study materials, we used two LLM-generated simulated
grasp the essence of the meeting. Users can then interact with theneeting transcripts to ensure consistent conversational ow (Appen-
Chat-based Guide in several ways: They can type queries to ask fredix B provides optional details about the procedure for generating
form questions about the meeting, and by clicking on bullet pointsthe transcripts and producing the corresponding meeting videos).
or keywords within any of the replies, they can navigate directly This allowed participants to review the meeting as if the agent had
to speci c moments in the video. In response to entered queriesattended on their behalf. Participants then completed tasks with
the Chat-based Guide provides detailed answers based on the usetlse two interfaces in a counterbalanced order. We chose generated
questions, along with links to the most relevant video moments. Bytranscripts over recordings of real meetings to ensure that all par-
providing a personalized, interactive, and context-aware interfaceticipants reviewed identical content, isolating interface di erences
we aim to enhance users' ability to extract meaningful insights from from content di erences, but it is important to acknowledge that

their meetings. real meetings are typically more complex than the transcripts used
in these scenarios.
4  Study: Storyboards and Chat-based Guide Tutorial Task (15 minBefore using each interface, participants

The goal of our study was to characterize the distinct a ordanceswatChed two short tutorial videos. The experimenter then guided
9 y them through key features of Storyboard and Chat-based Guide

of ReliveMeet's two interaction modalities (visual storyboards and " . : o .
. . ysing example search questions, asking participants to perform basic
more conventional chat-based meeting recap chat), and understan

. . : tion h locatin ker's di ion or identifying th
how each supports di erent aspects of meeting review. Rather thanac ons such as localing a speakers discussion or identifying the
meeting conclusion.

comparing t_he t".V° mte_rfaces against each other, our overarching Summary and Recall Task (20 migr each interface, participants
goal was to identify their complementary strengths and understand - ; . . . .
. . - were given three minutes to review a 7-minute meeting video and
how users engage with each depending on meeting context and their .
. o . Informed that they would later summarize the content. The con-
personal needs. We focused on a representative scenario in which g _. N . L
. . strained review time was chosen to simulate realistic time pressure,
user dispatches an autonomous agent to attend a meeting on their . . . A
o . . where users who miss meetings might not have time to watch the
behalf, and later revisits the meeting through ReliveMeet. . . -
full meeting recording. Participants then answered three content-

Design Probes As the study apparatus, we use two interfaces of the related questions, freely using the interface to search for or recall

ReliveMeet system for video-based meeting recap: the Storyboargformation. _ _ _ ,

view that provides a generalized summary, and the Chat-based Guide, SUrvey and Interviews (25 mifter completing tasks with each
which supports interactive exploration (both interfaces shown in INterface, participants completed a survey assessing usefulness, us-
Figure 1 and Figure 2). Storyboard content was pre-generated tability, and_con den(?e m_understandlng and navigating the meeting
ensure consistency across participants, allowing all users to revieW©Ntent using 5-point Likert scales, followed by a short summary
the same summarized representation of the meeting. In contrasflUiz and three multiple-choice questions. The study concluded with
Chat-based Guide responses varied based on participants' queri@sP0St-study interview focused on participants' strategies, feedback,
re ecting realistic human-LLM interaction and allowing individual 2nd suggestions. All click-level interactions, as well as queries and
di erences in exploration and sensemaking to emerge. responses from Chat-based Guide, were logged for analysis.

Participants. We recruited 12 participants (6 females, 6 males; age% Findinas
20-54) from a large technology company. All had prior experience 9
reviewing missed work meetings using tools such as Microsoft Teamg>€eneral FeedbackA one-way ANOVA U = "05) was used to ex-
The in-person study approved by IRB was conducted via a wel#mine whether participants' con dence di ered when revisiting
browser; sessions were recorded in audio and video and lasted g0eetings using Storyboard (SB) and Chat-based Guide (CG), as a
minutes, with participants receiving a $50 gift card. way to understand the distinct strengths of each modality rather

Participants reported missing meetings for a variety of reasons, inthan rank them. Con dence in understanding the meeting content
cluding scheduling con icts (9/12), personal reasons such as vacatiofMedians{ = 4% =40/ IQRs( =10 =20;? ="099
(5/12), and time zone di erences (4/12). Additional reasons include@nd in explaining it to others (Mediang: = 4% = 40; IQRs:
preferring recordings (3/12) or perceiving meetings as non-criticall = 10 = 20;? = "099 did not di er by interface. In con-
or outside work hours (2/12 each). All participants were familiar trast, participants reported signi cantly greater comfort navigat-
with LLMs, with usage varying (median = 3, IQR = 2) and trust levelsing to speci c moments with Storyboard than with Chat-based
ranging from 2 4 (median = 3.5, IQR = 1) on a 5-point scale. Guide (Medians{ = 50 = 35 IQRs( =10 = 20

? ="023). Con dence in understanding individual speakers' points

Procedure and Tasks.The study began with a background sur- showed no signi cant di erence (Mediang: =40 = 370; IQRs:
vey assessing participants' experience, strategies, and challengés = 125 = 1"25 ? = "12J), though three participants reported
in reviewing missed meetings. The experimenter then introducedhigher con dence with Storyboard. A summary of the survey results
the concept of deploying a fully autonomous meeting agent andacross both interfaces is shown in Figure 4.
explained the motivation for post-meeting recap. Participants were When asked about their preferences for Chat-based Guide and
instructed to imagine that one avatar-based attendee in a recorde®&toryboard in di erent scenarios, participants generally favored
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Storyboard for more complex conversations, such as group meetings
and stand-up meetings. P3 statett;s'good for complexity. .. | think
[with] 2-3 or more people | probably would like the storyboard tnore.
P5 added,.".stand up speech person would have a main topic and other
people contributing to it and so it makes more sense for topics to be
aligned and see how other people reacted to a speci ¢ topic that's been
discussedIn contrast, Chat-based Guide was preferred for more
informative sessions where information extraction was the primary
goal. P5 explained] think the [Chat-based Guide ] helps when it's
more of, you aren't that involved. There's not a lot of shifts across topics,
and you're kind of observing. So things like things are more informative,
Let's say an information session, a lecture, a conversation between a
host and a speakéP11 highlighted the importance of Chat-based
Guide for comprehending critical meetings, sayinéf,it's a more

critical like something I'm trying to grasping very much understand, |
would prefer the other one (Chat-based Glide).

These ndings underscore that the two modalities serve di er- g e 4: Symmary of survey results for Storyboard (SB) versus
ent needs depending on meeting context, rather than one be'nQ:hat-based guide (CG)
universally preferred over the other. The qualitative pattern sug-
gests that Storyboard was favored for meetings witigher conversa-

t'onlf_‘l complt_exn)(m_urlltl-ﬂg;:_ty discussions, sta;]nd-u%s, and _d?r's'on'talk... They must have said something too.... | can see that there's some-
making sessions with shifting viewpoints), where the spatial layout thing in between here which is importdi®3 added,It splits things

of frargeé::elps extgrgalllée who fa'd Wz?i:iznd hO,W thde convlersatlorhp to make it more accessible, but at the same time, it's almost like less
move " at- _ase uide was favore rmation-dense, owg_r- ransparent.".Some participants (2/12) expressed a desire for more
interactionsettings such as lectures, one-on-one updates, or critic n-depth information from the Storyboard. P2 suggested a feature
meetings where users wanted to ask precise, drill-down question:§O view a longer summary, saying.." the summary and you know
rather than scan for S”PCF‘”G- This complementary pattern echoesthe things that you cut out....so | kind of wanted the ability to almost
Asthanaet e_1|.[3], who similarly obs.er_ved. two LLM-p_owere(_j reCap pover over it and see. Maybe I just prefer text... Hover over it and see
representgnon; (both through text: hlghllghts and hierarchical min- ., o Furthermore, determining the sequence of events or conversa-
utes) serving di erent recap ngeds. Our ndings e>_<tend Fhat pattern tions was challenging for some participants (2/12). P2 struggled with
from text-be.lsed formats_to a V|_sual s_toryboard paired with a COr_wer"ldentifying who rstinitiated a particular topic, mentioning, :".some
sational guide. The ndings align with our goal of understanding ¢y, ordering matter, right? For here, | couldn't really tell who rst

how each interface_ supports di ere_nt recap st_rategies, an_d Sugges%uggested it... | think | did, but then the description kind of conflised...
that the most e ective recap experience may involve o ering both

modalities together, with the system suggesting (and the user choos=hat-based Guide. Four out of 12 participants expressed a general
ing) which to use based on meeting type. This would allow users topreference for the Chat-based Guide, highlighting distinct strengths
uidly move between them based on their needs and context. complementary to the Storyboard. Participants appreciated the abil-
ity to ask speci ¢ questions about the meeting and activities, receive
responses with timestamps, and the spatial layout of the Chat-based
Storyboard. Overall, 8 out of 12 participants expressed a generalGuide interface.
preference for Storyboard over Chat-based Guide, though as we The querying capability of Chat-based Guide was well-received,
describe below, preferences were context-dependent. Participantsg, P2 appreciated being able to directly query their agent about
valued the storyboard's ease of understanding (8/12), navigationthe meeting. P6 compared Chat-based Guide to the #topics feature
association of visuals with text information, structure, and intuitive in Microsoft Teams but preferred the context provided in the Chat-
ow as key factors. based Guide responses, sayings'really similar to just clicking on
Participants rated Storyboard as easy to understand (Median = $he event recording and then having the stream with the #topics. But
IQR = 0.25) and easy to navigate to important moments (Median 4t drills down to a little more context and semantics of the, you know,
5, IQR = 0). The integration of visuals, especially facial expressiongjmping around with the topi¢sP9 likened the interface to using
with text improved contextual understanding. Participants also val-"control F" in transcripts but appreciated the ability to ask questions,
ued Storyboard's comic-inspired presentation, describing it as morestating, This seemed like a standard transcript and then, going from
engaging and easier to read than a traditional meeting, with somdt. However, having the ability to ask as opposed to control F in the
noting that they did not need to open the video. Most participants transcripts was godd.
(8/12) highlighted the structured and intuitive ow as supporting  Two participants preferred the high-level summary and simplicity
their understanding of conversational progression. of Chat-based Guide, compared to Storyboard. One notedjust
However, a few participants (3/12) raised concerns about the trandike the spatial orientation of things staying in the same place. Being
parency of the Storyboard design. P1 wanted to see more of thable to go back and forth, with the summary, and the thaiother
in-between interactions, stating,."Why don't | see, Alice and Charlie added, So | liked that the summary had all of the key points like right
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in one spot rather than having to move all the way through to nd alsummaries, understand individual speakers' positions, or probe as-

the key points And then it would it was really easy to click on it angects such as tone, reactions, and implicit context. Together, these

go to the video and get the rest of the context for it. ndings suggest that visual exploration and conversational querying
Question Preferencééost participants expressed interest in ask-a ord distinct but complementary sensemaking strategies.

ing clarifying questions related to the automated summary or Iow-_l_ iloring R tulation Interf Meeting C Th

key questions they might ask a particular colleague. Several partici-a'fOrlng (fecagtltu zat)tlondnter ace;s to eetlngt_ ontex:js.Ch ; E q

pants mentioned wanting to learn about aspects beyond the meetin reference for storyboard in complex conversations an at-base
uide in information-focused meetings suggests that recap tools

transcript, such as emotions, the meeting's vibe, and more comple hould be ad bl . itiol . ‘ h
topics. Two participants preferred having everything included in the shouldbe a apt_a €, 0 erng r_nu_tlp e, context-aware Interfaces that
align with meeting characteristics and user needs. Systems could

summary, negating the need for asking questions. : S
o er multiple recap modes and recommend appropriate interfaces

A ordance of interactions with Storyboard and Chat-based based on meeting characteristics such as number of participants,
Guide: Navigation Pa erns and Strategies . Participants exhibited ~conversational complexity, or decision criticality.

diverse strategies for navigating and reviewing the meeting ContemBalancing Transparency and Summarization in Meeting Re-

using the Storyboard f"‘f‘d Chat-based Guide |_nterfaces. W_'th th%aps. Although participants appreciated the concise summaries of-

Storyboard, most partmpant; began by scanning the headlines Yered by Chat-based Guide and the structured overviews provided
get an overview of the ”.‘ee“”g structure, 3”_" then dove deeperoy Storyboard, they also emphasized the importance of transparency
Into speci ¢ moments of_lntergst. Some_ parthpants rea_d thrOUQhand access to omitted details. This highlights a central design ten-
the Storyboard sequentlally.lllke a comic, Wh".e others Jumpeq ©sion in meeting recaps: summarization reduces cognitive load, but
the end t 0 see the qal decision before _scrolllng_ l:_)ack to FEVIEW oy cessive abstraction can obscure important context. Future recap
the details. When using Chat-based Guide, participants typlca”ysystems should support gradual levels of detail, allowing users to

started by skimming the automated summary and clicking on keymove seamlessly from high-level outcomes to underlying evidence.

points to jump to the corresponding video segments. They the.nDesign strategies such as expandable summaries, contextual anno-

used the querying feature to ask speci ¢ questions and clarify the'rtations (e.g., tooltips), and agent-mediated follow-up queries could

undergtgnding of the meeting cgntent. . . help users balance e ciency with thoroughness, enabling both quick
Participants appreciated the high-level overview provided by both catch-up and deeper re ection and additional details when needed.
interfaces, but also valued the ability to drill down into speci ¢ mo-

ments and interactions. For example, P9 notéavént and looked into  Limitations of Study. Our study used two design probes, Story-
what | was saying ... Is that something | agree with or should | go baskard and Chat-based Guide, to isolate and understand the contribu-
and respond to them? Because my autonomous agent was basitialfg of exploration-based and query-based interaction. While this
speaking for m&The click-level interaction logs revealed that partic- approach provided focused insights into each component, we did not
ipants spent more time watching the video when using Chat-basecdtonduct a comparative evaluation against existing meeting recap or
Guide compared to the Storyboard, although this di erence was nottranscription tools. This decision re ects the fundamentally di erent

statistically signi cant. context of agent-attended meetings, but future work could explore
how agent-based recaps complement or extend conventional tools
6 Discussion in real-world work ows.

We investigated how multi-modal visual representations and in-Mu|ti_|\/|oda| Inference and Comprehensive Meeting Dynamics.
teractive agents can support more engaging and exible ways ofrhe current Chat-based Guide relies primarily on transcript-based
revisiting missed meetings. The particular study helped charactert LM querying and does not incorporate visual cues such as facial
izing the unique a ordances of each modality and understand howexpressions, gestures, or interaction timing. Integrating these sig-
they serve di erent user needs. Our ndings highlight complemen- nals could enable richer inference about meeting dynamics, such
tary strengths of visual, exploration-based recaps and conversationahs engagement, agreement, or tension. Additionally, variability in
query-based interaction. These strengths together have the potential L M-generated responses introduces a degree of unpredictability,
to support richer more adaptable meeting recap experiences.  which mirrors real-world use of generative systems but warrants

further study to understand its impact on trust and interpretation.
A ordances of Storyboard and Chat-based Guide. The story- y P P

boards support an immersive, narrative-oriented recap experience bloser Coupling of Storyboard and Chat-Based Guide. Our study
combining character vignettes, speech bubbles, and video excerptid not further examine a tighter integration between Storyboard
within a structured, panel-based layout. This design enables userand Chat-based Guide. In the current implementation, Chat-based
to reconstruct meeting ow through visual storytelling, supporting Guide returns textual responses without explicitly referencing story-
both sequential reading and selective exploration. Participants ofterboard elements. Future systems could more tightly bind these modal-
used the Storyboard to rst grasp high-level themes and converities (for example, allowing Chat-based Guide to point to relevant
sational structure, and then drilled down into speci c moments of storyboard panels or to respond with storyboard-level summaries),
interest. thereby supporting uid transitions between visual exploration and
In contrast, interaction with the Chat-based Guide encouragedconversational querying. More broadly, future work should investi-
more targeted inquiry. Rather than exploring the meeting holisti- gate how di erent combinations of storyboard-based and chat-based
cally, users tended to ask focused questions to clarify automatedhteraction align with di erent meeting types and user goals. In
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addition, our current design emphasizes conversational dynamics
and interpersonal space; incorporating shared task artifacts and spa-
tialized task contexts into the storyboard may further shape how
users interpret and revisit meetings.

7 Conclusion

This paper presented ReliveMeet, a system for reliving missed meet-
ings through Al-powered storyboards and an interactive, chat-based
dialog guide. Our study suggests that multi-modal recaps can enable
more engaging catch-up experiences: participants used Storyboards
to quickly grasp key moments and conversational structure, while
Chat-based Guide supported deeper, personalized inquiry when ad-
ditional context was needed. Together, these complementary inter-
action modes highlight opportunities for meeting recap tools that
integrate visual exploration with query-driven drill-down to help
users revisit past meetings more effectively.
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A Appendix: Technical Implementation

ReliveMeet consists of a web interface, and a back-end signaling server that logs the click-level and query data. The front-end web interface
was built using React+Vite, Javascript, HTML, and CSS. The back-end authentication server was built using Node.js. We leverage generative
AT and prompting of Large Language Models (LLMs) to process time-indexed meeting transcripts (from video recordings of meetings). To
construct our prompts for guiding LLMs to generate desired outputs by providing them with carefully designed input text [10], we employed
few-shot prompting, which involves providing the LLM with a small number of example input-output pairs to demonstrate the desired
behavior.

The prompts were designed to extract structured information from the meeting recording transcript, such as timestamps, key conversation
patterns, and concise summaries of speaker statements (see Figure 5a). This information is returned in a JSON format, which is then parsed
and used to populate the user interface elements in ReliveMeet. For example, the "pattern” and "topic" fields in the JSON output are used to
select pre-designed frames and generate headlines for the storyboard panes (Figure 5b). This allows users to quickly grasp the main themes
and transitions in the conversation. To extract more granular details for each emerging topic, additional prompts were used to obtain the
speaker’s name, their specific quotes, and the associated timestamps of these quotes (See Figure 6a). The resulting JSON data was parsed
and integrated into the UL, populating the speech bubbles and enabling users to jump to specific moments in the video by clicking on the
sub-quotes. The timestamps are embedded within the quotes, allowing users to precisely locate the moment in the video where a particular
statement was made.

To create the speech bubbles in Chat-based Guide, more granular information is extracted from the video, such as speaker names, verbatim
quotes, and their associated timestamps (Figure 6a). The resulting JSON output is then parsed and used to populate the speech bubbles in the
Chat-based Guide interface. The inclusion of timestamps allows users to click on a specific quote and jump directly to the corresponding
moment in the video, facilitating efficient navigation and review of the meeting content. To maintain a consistent and engaging narrative,
Chat-based Guide is designed to respond to user queries using a first-person perspective, even if the user’s input contains different pronouns.
This is achieved by prompting the LLM to generate responses that align with the first-person perspective used in the meeting summary and
storyboard content.

The communication between the user interface and the back-end server is handled by a signaling server that uses HTTP post requests
to send user queries to the Azure Al "gpt-3.5-turbo" service and retrieve the generated responses (Figure 6b). This allows for real-time
interaction with the LLM and enables users to engage in a dynamic conversation about the contents of the meeting.
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Figure 5: Preloaded Storyboard: The bottom shows the output JSON from LLM. The top illustrates the process of parsing JSON
data into the Storyboard user interface for (1) Headline, Frame and (2) Contents.

B Appendix: Additional Information about Study Apparatus and Materials

For the study, two simulated meeting transcripts were created using LLMs to maintain consistency in the conversational flow for the two
interfaces (Figure 7).

Each transcript featured various interaction scenarios, including casual discussions, participants sharing preferences, instances of the
autonomous agent being mentioned or interrupted by human attendees, a debate involving the autonomous agent and another participant,
and a wrap-up session where the autonomous agent interrupts human attendees. The chosen topics for these simulated meetings were: 1)
Selecting a city (Berlin, London, Singapore, or New York) to host a conference, and 2) Deciding on post-conference dining options among
Italian, Thai, Japanese, or Mediterranean cuisine.
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