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Abstract
When multi-agentic systems are implemented in human-robot in-
teraction, users interact with a single physical robot while multiple
AI agents operate ’behind the curtain’. This creates a fundamental
mismatch: the system’s multi-agent nature is hidden from users,
but understanding agent roles, capabilities, and orchestration is
critical for system transparency and user understanding. We in-
vestigate how multi-agentic systems can be represented through a
single anthropomorphic robot. We conducted a design workshop
with seven HCI experts to explore design parameters for system
characteristics (e.g. objective, persona, tool, handoff) and discuss
orchestration configurations through design probes deployed on a
Furhat platform.We contribute preliminary expert-informed design
considerations for encoding multi-agentic system characteristics
through anthropomorphic robots and identify design frictions to in-
form the design of transparent system orchestration in single-robot
platforms.
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1 Introduction and Motivation
Recent developments in large language models have enabled multi-
agentic systems (e.g. AutoGen [33], MetaGPT [15], OpenAI Agents
[4], CrewAI [3]), where multiple AI agents collaborate to accom-
plish complex tasks for users with a high degree of agency [9]. Such
agentic systems require minimal operational specification while
exhibiting goal-directed behaviour, high degrees of environmen-
tal impact, and long-term planning capabilities [9], which signals
a critical shift in autonomous systems. To illustrate, a user might
request help booking a flight through a chat-based interface that em-
ploys a multi-agentic system. Instead of a single LLM-driven agent
handling this request based on a monolithic prompt or sequential
back-and-forth queries, multiple agents now collaboratively act on
the task, each specialised to compare prices, identify promotion
codes, handle data safekeeping, and optimises route planning. Im-
portantly, each of these agents are defined by a set of characteristics
that define the agent’s objective, operationalised through a set of
instructions, its persona that characterises “who or what the model
is acting as” [12], and its capabilities (tool access, e.g. web search,
code execution) [6, 35].

However, the advancing system complexity introduces critical
design challenges related to system understanding, agent commu-
nication, transparency and agent visibility [5, 8, 28]. In existing
frameworks (e.g., OpenAI Agent [4] and AutoGen [33]) and user
interfaces (e.g., MagenticUI [23]), an ’orchestration agent’ often
functions as a top-level supervisory entity that serves as the com-
municative bridge between user and system, delegates tasks to
specialised subagents, and, by doing so, simplifies interaction to im-
prove system robustness [11]. Such top-level orchestration abstracts
away low-level system operations and omits low-level scaffolding.
Emerging design challenges include how to enable users to form
appropriate mental models of agentic teams and their underlying
specialised agents, how to support the identification of agent capa-
bilities, roles, and objectives within networks of agents, and how to
enable users to trace emergent complexities (e.g. increasing number
of agents; agents creating new subagents) [5, 8, 28]. New design so-
lutions and interaction paradigms are urgently needed to address
these emerging challenges.

When a multi-agentic architecture is implemented in human-
robot interaction (HRI) to improve system performance [11] and to

https://orcid.org/0009-0001-3251-3199
https://orcid.org/0000-0003-2142-5094
https://orcid.org/0009-0004-9350-7763
https://orcid.org/0000-0001-9118-0454
https://doi.org/10.1145/3772363.3799366
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://doi.org/10.1145/3772363.3799366


CHI EA ’26, April 13–17, 2026, Barcelona, Spain Sarah Schömbs, Yan Zhang, Canghai Wang, and Wafa Johal

enable users to achieve more complex tasks, the ‘multi’ nature of the
system could be similarly omitted, as the user solely interacts with
a single physical robot. This presents both an important research
gap and a design opportunity. First, HRI researchers need to investi-
gate how to convey agent characteristics and orchestration to users
through a robot platform. Second, robots, as physical embodied
interfaces, offer unique and intriguing design affordances that could
inform interface design more broadly across HCI contexts. Con-
cepts from HRI such as re-embodiment (an agent’s “social presence”
migrates across multiple physical bodies) and co-embodiment (mul-
tiple agent identities inhabit a singular physical robot body) [20]
offer interesting frameworks for representing multi-agentic sys-
tems in HRI. Further, robot platforms enable interaction paradigms
beyond text-based prompting, including verbal communication
[34, 36], gaze [29], and facial expressions [25, 26], which provide
additional modalities to communicate system characteristics. Re-
cent advances in facial projection for anthropomorphic social robot
platforms like Furhat 1 allow robots to switch between ’charac-
ters’ and granularly manipulate facial features. These capabilities
enable information visualisation beyond human emotion through
metaphorical representations [26], e.g. to communicate health risks
by mirroring health consequences through facial expressions [25].
Further, the concept of AI agents defined by ’personas’ with ’tools’
to accomplish ’objectives’ is inherently anthropomorphic, which
suggests that anthropomorphism by design could make character-
istics of multi-agentic systems more accessible and understandable
to users. Notably, anthropomorphism by design, where features are
deliberately designed to elicit anthropomorphisation [32], has been
shown to facilitate trust, likeability, and perceived intelligence [24].
It extends to nuanced perceptions, where robot face design alone
enables users to ascribe and distinguish personality traits such as
introversion and extroversion [16].

Motivated by current advances in multi-agentic systems and the
the unique affordances of a robot’s face, we investigate how multi-
agentic AI systems can be represented through a single anthro-
pomorphic robot, guided by two overarching research questions:
(RQ1) How can we design multi-agentic system characteris-
tics through a robot’s face?, and (RQ2) How are different or-
chestration configurations affecting people’s perception and
understanding of multi-agentic systems?. To address our re-
search questions, we conducted a design workshop with seven HCI
experts comprising brainstorming activities (RQ1) and a demonstra-
tion of three orchestration configurations (Opaque Orchestration,
Direct Delegation, Transparent Orchestration) deployed on the
Furhat robot platform followed by a focus group discussion (RQ2).
Our findings offer preliminary contributions that guide future in-
vestigations: First, we provide initial expert-informed design consid-
erations for encoding multi-agentic system characteristics through
anthropomorphic physical robots. Second, we identify design fric-
tions for transparent system orchestration drawn our qualitative
findings. This work lays the groundwork for future investigations
in which we plan to build on these findings to establish a compre-
hensive design space for multi-agentic system representation in
single-robot platforms.

1Furhat Robotics, https://www.furhatrobotics.com/.

2 Method
We conducted an in-person design workshop for which we re-
cruited experts (𝑁 = 7; 5𝐹 , 2𝑀) in HCI-related fields, e.g. game
design, tangibles, generative AI, and human-AI interaction to ex-
plore design ideas, constraints, and to facilitate critical discussion
[13, 19, 26], an established practice in HCI. The workshop was
structured into two phases: the first phase explored design parame-
ters for multi-agentic system characteristics (RQ1), and the second
phase examined orchestration configurations (RQ2). The design
workshop was approved by the University’s ethics committee.

2.1 Stimuli for the Design Workshop
2.1.1 System Characteristics. To address RQ1, we presented the
workshop participants with a set of carefully selected system
characteristics based on existing frameworks [6, 12] that define
important parameters when understanding and interacting with
agents in a multi-agentic system: [objective] defines what the
agent is supposed to achieve, [persona] defines the role the agent
adopts [12], [tool] defines agent capabilities such as access to
functions, external tools like code execution or API calls, including
[agent-as- tool] where agents can use other agents as tools [4],
[instruction] defines steps or operations to accomplish tasks,
[handoff] defines agent delegation of (sub)tasks to other agents,
and [agent creation] defines agents creating other subagents.

2.1.2 Design Probe: Agent Implementation and Orchestration Con-
figurations. The objective of the design probe demonstrated during
the workshop was to showcase (1) example AI agents for every-
day decision-making, and (2) orchestration configurations to spark
critical discussion about transparency and system understanding
(RQ2). We deployed four specialised AI agents presented as part
of a multi-agent team using Kotlin, the Furhat SDK, and OpenAI’s
API:

[The Orchestrator Agent], which coordinates agent selection
and synthesises responses; [The Creative Agent], which gener-
ates creative ideas and unconventional solutions; [The Logical
Agent], which provides analytical reasoning and structured think-
ing; and [The Affective Agent], which offers empathetic sup-
port and prioritises human connection. Each agent was defined
through structured prompts specifying the role, communication
style, output format, and expected behaviour. We implemented dis-
tinct built-in character faces (“Alex”, “Emma”, “Maurice”, “Jane”) and
voices from Furhat’s character library for each agent to make them
distinguishable during the demo and to elicit critical discussion
about agent representations (varying age, gender, ethnicity). We
custom-coded the multi-agent orchestration logic (agent selection,
response synthesis, turn-taking) to maintain controllability dur-
ing the workshop following established practices in HCI research
[22, 27]. This approach enabled us to deploy and demonstrate three
distinct orchestration configurations (illustrated in Figure 2) to gain
insights into RQ2:

Opaque Orchestration: The user only sees and interacts with a
single orchestrator agent; inter-agent consultation remains
opaque.

Direct Delegation: The orchestrator agent selects suitable spe-
cialised agents and directly hands over the conversation to
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that subagent (e.g., “[Specialised Agent], your turn”). The
selected agent then responds directly to the user.

Transparent Orchestration: The orchestrator agent transpar-
ently consults each specialised subagent, allowing the user
to observe the consultation process, then selects and conveys
the most appropriate response to the user.

2.2 Procedure
Prior to the workshop, participants received a plain language state-
ment about the research objectives and provided written consent.
The workshop began with an introduction and an ice-breaker ac-
tivity to create a collaborative space for open discussion [18]. We
presented a 10-minute overview to agentic systems, system archi-
tectures, and multi-agentic teams to reduce knowledge imbalances,
followed by a demonstration of the Furhat robot platform to fa-
miliarise participants with the system. In the first phase (RQ1),
we explored design parameters for multi-agentic system through
brainstorming activities. For each system characteristic (see Sec.
2.1.1), we presented a definition accompanied with an example
derived from established frameworks. Participants then engaged
in 90-second sticky-note brainstorming sessions (see Figure 1) to
individually generate ideas for embodying the system characteristic
through the robot. After each round, participants presented their
ideas and collaboratively discussed and clustered them on paper
sheets. Following the brainstorming activities, we held a brief dis-
cussion about design challenges and opportunities. After a short
break, the second phase focused on the orchestration configurations
(RQ2). A researcher from our team interacted with the Furhat robot
platform across the three deployed orchestration configurations
(described in Sec. 2.1.2, illustrated in Figure 2) through example
scenarios (planning a birthday party, managing exam stress by in-
creasing study productivity, resolving workplace conflicts) while
the workshop participants were instructed to observe the inter-
actions. After each demonstration, we held a short focus group
discussions about their observations, implementation preferences,
and identified trade-offs. The workshop took ~3h and was audio
recorded.

Figure 1: A photo of participants brainstorming in the design
workshop

2.3 Analysis
We conducted a reflexive thematic analysis following the steps
provided by Braun and Clarke [7]. Two researchers independently
familiarised themselves with the transcribed audio data and it-
eratively coded the qualitative data independently. Through two
collaborative sessions, they discussed the identified codes, refined
themes, reduced discrepancies and build a shared understanding
of the data. While the research objectives guided initial tentative
themes, the exploratory nature of the study enabled a more induc-
tive approach to reveal unexpected insights. We present results
related to the design parameters for encoding multi-agentic sys-
tems through robots, which informs a preliminary set of design
considerations (RQ1), and results from the focus group discussion
on orchestration configurations, which informed preliminary de-
sign considerations (RQ2). Due to the limited scope, we present
results and discussion together in the following sections.

3 Design Considerations and Challenges for
Embodying Multi-agentic through a Single
Robot

Persona and Objectives. Participants identified the use of visual
and vocal cues to embody both objectives and personas. Objectives
were proposed to be communicated through verbal announcements,
while personas were differentiated through subtler variations in
voice, pace, tone, and lexical choice. Personas add “flavour” (P4)
by differentiating agent characteristics even while maintaining the
same underlying objective, such as “a harsh tutor versus a kind and
caring one” (P4). Interestingly, participants ideated more anthro-
pomorphic approaches to encode personas compared to objectives.
To design objectives through embodiment, participants described
the use of colour coding, facial accessories, tattoos or icons, along-
side more advanced visualisations, including a transparent brain
that reveals symbolic elements representing the agent’s objectives,
which aligns with design parameters identified in prior works [25].
For personas, participants suggested more anthropomorphic fea-
tures such as age associations with specific professions, wrinkles
to encode experience and elicit trust, alongside facial accessories
(e.g. glasses to signal specific roles like “accounting” (P4). Further,
participants suggested the use of distinct faces corresponding to
different AI agent personas, with one participants proposing to
re-embody “famous people” (P3) as persona representations. How-
ever, participants raised concerns that while encoding personas and
objectives through anthropomorphic features to activate familiar
cognitive schemas could support immediate understanding, it risks
reinforcing bias and stereotyping and carries cultural assumptions.

Instructions. Participants questioned the need to embody and
visualise instructions that guide the agents operations due to their
inherent complexity and system internal nature. Non-trivially, par-
ticipants identified the communication of task progress as more
important from an end-user perspective. Progress could be commu-
nicated verbally, through queries or announcements, or visually, via
anthropomorphic cues such as an increasingly wide smile (P3, P7),
or non-anthropomorphic indicators such as a loading bar displayed
on the face (P6). Designing an appropriate level of granularity re-
mained contested, as users may prefer to maintain a high-level
understanding.
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Figure 2: Orchestration configurations. (a) Opaque Orchestration. (b) Direct delegation: direct handoff to visible subagent. (c)
Transparent Orchestration: orchestrator visibly consults all agents via turn-taking (head-turning) before conveying selected
response to user.

Tools. Tool use was primarily visualised using static elements
such as tattoos or icons represented as eyes iris (P2, P4), as well as
dynamic elements such as visualising a transparent brain with tools
floating inside (P2, P3) to signal system capabilities, or dynamic cues
that highlighted the tool currently in use. Importantly, participants
emphasised that indicating when a tool is being accessed, and an
indication of its duration was more important than displaying the
full set of available tools.

Handoff. Participants identified inter-agent handoffs as an im-
portant system characteristic, agreeing that clear communication
is required when agents transfer tasks within a multi-agent sys-
tem. Most participants emphasised that handoffs should be ver-
bally announced, as users may not always be visually attending
to the robot, for example using warning phrases such as “(Danny
Phantom) I’m going ghost. [...] go, go, Power Rangers.” (P4). Visual
cues included colour changes (P3) and flashing facial displays (P4).
Participants foregrounded that handoff embodiment should com-
municate both the start and goal state, “I would want to know ‘who’
and ‘to”’ (P4), and convey the transfer of contextual knowledge,
for instance through swapping agent profile icons (P5) or explicit
receipt confirmation (P7). However, few participants again debated
the necessity of exposing handoffs to users. P1 argued for priori-
tising task progress over explicit handoff visualisation, while P6
raised concerns about user overload and advocated for subtler, less
intrusive designs.

Agents creating Subagents. Participants conceptualised the
relationship between agents and subagents throughmetaphors such
as family tree (P4), ancestral lineage (P3, P5), and organigram (P2).
They generally agreed that such “genealogical” (P3) relationships
should be made visible and that agent-created subagents should be
clearly distinguished from those created by users. This ties closely
into the current discussion around agent identifiers [8] and AI
disclosure information [10, 31], which presents a critical concern in
operationalising Article 50 EU AI Act transparency obligations [1].

P2 argued that agent-created subagents should exhibit more robotic
features, a view supported by P5 and P4, who suggested distinct
markers such as a Tamagotchi egg icon to draw users’ attention
to other “stranger” agents that may require closer monitoring. P4
proposed the use of inherited visual language to signal shared
lineage and objectives, for example monocles to indicate agents
belonging to the same “tutor family”, also re-emphasising that
subagents further become progressively less anthropomorphic as
they diverge from the root agent. Similarly, P3 suggested encoding
parent–child relationships through anthropomorphised age cues,
whereby subagents appear younger and supervisory agents appear
older. However, P6 and P2 questioned the need to explicitly disclose
subagents at all times, suggesting that, when necessary, subagents
could instead be visualised through abstract representations such
as neural or network-layer overlays on the face.

Design Frictions. One of the most widely raised concerns was
introducing unnecessary complexity which risks overwhelming
users, a common concern also raised in information visualisation
design [14, 17] and prior works using a robot as an interface to
encode information [26]. This led to a central design challenge
regarding what information should be embodied and what should
be adaptively embodied, and “why embodiment matters in cer-
tain cases” (P4, P6). The timing of information delivery was also
identified as a potential mechanism for balancing this complexity
(P2).

Further, participants identified anthropomorphism as a double-
edged sword. Designers must carefully determine which elements
should be anthropomorphised and which should not. While it en-
abled intuitive encoding of system characteristics, participants con-
sistently questioned whether intentionally catering to archetypes
held in the public imagination risks re-encoding stereotypes and
reinforcing existing social biases (P4). Therefore, P6 suggested al-
lowing user customisation, which in turn introduces the challenge
of defining appropriate default embodiment settings (P6, P7). Lastly,
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designers need to account for users’ mental models, shaped by lived
experience, including whether target users are familiar with han-
dling a team of people (P4) and individual differences in familiarity
with anthropomorphised robots (P5). These factors should inform
design decisions about the extent to which agents are visible and
information is anthropomorphised.

4 Design Considerations for Transparency
The varying degrees of transparency within each orchestration
configuration prompted in-depth discussion about designing or-
ganic interactions while accounting for context-dependent nuances.
Direct delegation was described as more formal and better
suited to complex tasks, such as organising an office event (P1,
P4). Rich visibility of multiple agents can elicit a sense of support
akin to working with a team of people (P1). However, the group
discussion revealed that users may not be genuinely accustomed to
coordinating a team, particularly in personal contexts such as plan-
ning a birthday party or engaging in emotionally sensitive tasks.
In such cases, opaque orchestration, which hides subagents
from view, was considered more appropriate for everyday
use. Nevertheless, transparent orchestration was identified
as necessary when users explicitly request explanations for
the orchestrator’s responses (P1). Notably, a mismatch between
task complexity and the visibility of agents (visible multi-agent
communication for low-complexity tasks) may lead to perceptions
of system incompetence and reduced trust (P4), which suggests
that task complexity determines the desired level of agent
visibility and designing context-dependent transparency requires
careful consideration.

Importantly, most participants believed that users should have
the option to engage in agent communication and to act as active
collaborators rather than passive observers. Imperatively, high
transparency without mechanisms for immediate participation was
perceived as exclusionary (P1, P5), with P1 noting the importance
of interruptibility as a form of in-situ debugging, similar to
coaching a team. This notion aligns with human-in-the-loop con-
siderations for graphical user interfaces of multi-agentic systems,
which require ’interrupts’ [2] and other oversight mechanisms
[8, 21, 23] to mitigate AI harms in agentic systems [9]. Moreover,
increased transparency and access to inter-agent communication
prompted suggestions that system design should be aligned with
individual user preferences, particularly in how the orchestrator
determines and prioritises what is important to the user. This sup-
ports the idea of interactive alignment in human-AI interaction [30].
Participants also debated whether users should have direct access to
subagents. P3 argued that such access increases user agency by
allowing involvement in subagent decision-making, whereas
P4 advocated for designs thatmaintain a high-level overview,
providing lower-level scaffolding only when needed. This
raises design considerations such as implementing ‘shortcut mech-
anisms’ that allow users to bypass the orchestrator in hierarchical
architectures when appropriate, or designing ‘silent’ orchestration
modes where the orchestrator transparently hands off to subagents
without intermediating the interaction.

Our work offers exciting preliminary insights into representing
multi-agentic systems through anthropomorphic robots to sup-
port transparency and system understanding. The expert-informed
design considerations we surface inform HRI research and may
extend to interface design for on-screen agents. We further re-
veal future research avenues such as agent identity and roles in
multi-agentic systems. Next steps include building on these find-
ings to establish a comprehensive design space for multi-agentic
system representation in single-robot platforms, alongside user
studies to validate our design considerations and investigate how
orchestration transparency affects user understanding and trust in
single-robot platforms.
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