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Robots are increasingly moving
out of controlled environments
and into shared public spaces,
for example delivery robots
driving through your
neighborhood. The majority of
people who encounter these
robots are not their intended
active users; they are simply
present. They are waiting for a
bus, walking to work, or sitting in
a café. They have not chosen to
interact with the robot, yet the
robot has entered their
environment.

In Human-Robot Interaction
(HRI) research, this group has a
name:

Incidentally CoPresent Persons
(InCoP)

InCoPs are not users of robots
but people that just “happen” to
be there.

Despite being the majority of
people robots in public spaces
will encounter, INnCoPs have
received relatively little attention.
The HRI field has historically
focused on the experiences of
direct users: people who operate,
deploy, or deliberately engage
with robots, and often in
controlled settings. As robots
start becoming a part of
everyday public life, the opinions
of InCoPs become increasingly
relevant.

What is this booklet for?

This booklet is a step in that
direction: to design for InCoPs. It
contains eight design guidelines
for robots in public space to
communicate their purpose and
ownership to InCoPs. These two
dimensions, what a robot is
doing, and who is responsible for
it, were questions raised by
people encountering robots in
research, yet they have not
previously been addressed
together in a design framework.
These guidelines do not cover
everything to consider regarding
HRI in public, but they address
an important aspect of HRI
design. For further reading see
for example Pelikan et al.’, which
covers other perspectives on
design for InCoPs.

A helpful comparison for
understanding the importance of
these guidelines is shared
mobility. While electric scooters
and shared bikes are generally
embraced by their users, non-
users often have a different
perspective. They frequently
encounter these vehicles
abandoned on pavements, which
can be frustrating. Robotics
faces a similar challenge: there is
a risk of prioritizing the
experience of active users while
neglecting the needs of everyone
else. These guidelines aim to
ensure that the concerns of all
individuals, not just the users,
are taken into account.

"Pelikan, Hannah R. M., Bilge Mutlu, and Stuart Reeves. "Making Sense of Public
Space for Robot Design." (2025): 152—-162. https://doi.org/10.5555/3721488.3721511



Where do the guidelines come
from?

These guidelines are the result of
a master's thesis in Industrial
Design Engineering at TU Delft.
The research included interviews
and co-creation sessions
exploring how ownership- and
purpose-clarity influence the way
InCoPs perceive and accept
robots in public spaces.

The effect of the guidelines has
been validated through a survey.
62 participants were presented
Al-generated images of robots
designed to be guideline-
compliant or non-compliant.
Afterward, they were asked to
rate them on scales assessing
the robots' clarity and
acceptance. Guideline-compliant
robots had significantly higher
acceptance scores than non-
compliant robots. In addition, the
proposed cues in these
guidelines improve clarity of
purpose and ownership.

How to use this booklet
These guidelines are written for
designers working on mobile,
non-humanoid robots for
deployment in public spaces,
especially environments where
ownership is not contextually
obvious.

The eight guidelines are divided
into two sections. The first four
guidelines address ownership
and the final four address
purpose. Each guideline follows
the same structure: What the
guideline covers, Why this
guideline is a need, “What is at
stake” explains what happens if
the guideline is ignored, “Keep in
mind” explains what makes the
guideline overdone, and How
covers examples for how to
design with this guideline. At the
end of the booklet, a checklist
helps the designer assess their
own concepts or designs.



Ownership

Ownership is so consistently present in public space that its absence
is uncanny. Ownership is often something we can deduce from our
surroundings: if you encounter a service robot when entering a
restaurant, you naturally assume the robot belongs to the restaurant.
When meeting robots on the street, their ownership becomes less
obvious. Ownership signals who is responsible, who can be held
accountable, and that the robot does not simply answer to itself. This
has to be designed explicitly, and is more than placing a logo on the
side of a robot.

The four guidelines in this chapter address that from two angles:
visibility and accountability. Making an owner identifiable is the
baseline. Making them reachable, and making the broader system of
oversight legible, is what turns recognition into genuine trust.
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Show the robot’s ownership

What
Q Make clear who owns
and operates the robot.

This involves more than a logo
symbol or brand identity colors:
include a legible name. A name
provides something to remember
and allows them to look it up
when needed (refer to guideline
2 for the importance of this).

Why
Ownership signaling is a
O standard social norm.

For example, scaffolding on a
public pavement displays a
company name and contact
number so nearby residents
know whom to call. Robots
operating in public should meet
the same baseline expectation. A
secondary benefit is that curious
InCoPs could identify which
companies are active with robots
in their area and potentially
become users of the robot.

What is at stake

A robot with no visible

ownership looks like it
belongs to no one. It causes
feelings of anonymity, anxiety,
and distrust. A robot without any
form of implied or communicated
ownership simply looks eerie and
out of place.

I, Keep in mind

If this guideline is

overdone, the robot
might look like a driving billboard
if it is filled with branding. Clarity
is the goal, not saturation.
Prioritize some of the other
surfaces for other purpose and
ownership cues.

How
* Display a legible name
alongside any logo.

Assume the logo symbol alone
means nothing to an InCoP.

* Ensure visibility from multiple
angles and at a distance; a name
that only reads up close is not
doing its job properly.
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Establish ownership for

accountability

What
Q Make sure an InCoP can
easily figure out how to

contact a person responsible for
the robot. As long as the robot is
active, someone should be
reachable. A robot on the street
at 11 pm implies a company that
is contactable at 11 pm.

Why
People are used to
© addressing other

humans in cases of discontent. A
robot behaving unexpectedly or
blocking someone's access
creates a situation that feels like
it demands a human response or
intervention. When an issue
seems beyond the InCoPs’
control, they do not expect to
resolve it with the robot itself, but
rather to escalate it to whoever
sent it.

What is at stake

A robot without clear

accountability causes
uncertainty and frustration. This
ultimately creates distrust in the
company that uses them. Lack of
accountability is a reputational
risk.

1, Keep in mind

It is better to over-

communicate than to
under-communicate, but do not
make any promises you cannot
keep. If your customer service
telephone line is open for a
limited time, then communicate
that, rather than letting InCoPs
believe you are available at any
time.

How
* Display a phone
number or other contact

method; make sure it is easy to
find.

* QR codes linking to a dedicated
information or contact page are a
good option, requiring that
InCoPs can scan them easily.

* Be specific about availability:
communicate hours if they are
limited, and do not imply round-
the-clock access unless you can
deliver it.




Make human involvement visible

What
Q Design the robot to show
that humans are part of
its operation, whether that is in
maintenance, monitoring, or
loading and unloading. Simply

leave visible traces of the human
infrastructure behind it.

Why
INnCoPs feel more at
© ease around robots that

show signs of human oversight.
Fully autonomous robots are a
common industry goal, but the
general public does not yet share
the same appreciation. A robot
that has been loaded,
maintained, or checked by a
person carries an implicit
assurance that someone is
paying attention. It signals that
the robot is watched over and
that it exists within a human
system rather than operating
independently.

What is at stake

This guideline does not

directly cause negative
emotions if ignored, but it is a
wasted opportunity to foster a
sense of calm. Over time, this
can make a difference in how we
accept robots that feel
embedded in our neighborhoods
compared to those that do not.

1, Keep in mind

Do not be dishonest or

add decoy human
involvement cues. Adding a
decorative hatch that does not
open, or implying collaborative
operation where none exists, is a
form of deception that erodes
trust if it is discovered.

How
i 3 » Show functional access
points: hatches, panels,
and compartments that visibly

require a person to open or close
them.

» Show connection infrastructure:
charging ports, water hoses,

elements that only make sense if
a human is periodically involved.

» Show maintenance visibility:
exposed service components or
inspection points that
communicate the robot is
regularly attended to. As a side
benefit, these often make the
technician's job easier too.

« Status indicators: small details
that imply a human was recently
there, or will be soon.




Signal that the robot is regulated

What
Q Communicate that the
robot exists within a

broader framework of rules,
standards, and oversight. Show
that it has been certified, tested,
or approved by an entity other
than the company that built it, if
that is true. This gives InCoPs a
sense that this robot has been
checked, cleared, and permitted
to be here.

Why
InCoPs have a high
O expectation that robots

on the street are regulated.
People assume that a robot has
to pass tests and regulations
before being allowed to drive
publicly. This assessment is often
invisible. As long as robots on
the street feel foreign, these
certificates give a sense of
calmness, as they are perceived
as safer and more legitimate. It
signals, as with guideline 3, that
someone looked at this robot, but
at a societal and structural level.

What is at stake

Signs of governance

meaningfully increase
InCoPs' comfort and willingness
to share space with the robot
over time, while failing to use
these cues is a waste of this
opportunity. INnCoPs do not
necessarily distrust a single robot
they meet in public, but fear the
effects of many seemingly
unregulated robots filling the
street.

1, Keep in mind

The same principle from

Guideline 3 applies here:
do not misrepresent. Displaying
a certification mark that, for
example, implies national
regulatory approval when the
robot only meets an internal
company guideline poses a
credibility risk.

How
i 3 * License plates or ID
marks that link the robot
to a registration base.

* Certification or compliance
marks.

* A QR code or web address
linking to detailed public
information about the robot
model, its operator, and its
compliance status and
information.

Tip

Regulations in robotics and
autonomous vehicles are
developing quickly. Keep track of
what certifications or permits
apply to your robot domain or
geographical area. When these
regulations become practical or
communicable, design for them.
Designing for regulatory visibility
now also means the robot is
prepared to carry real marks as
the regulatory landscape catches

up.




Purpose

The first question people ask when they see a robot in a public space
is “What does it do?” Purpose clarity is what allows InCoPs to
categorize the robot, calibrate their behavior around it, and decide
whether it belongs in their environment at all. It is about more than
giving people enough information to navigate around it smoothly.
Without it, robots become ambiguous, and ambiguity in public space
quickly turns into suspicion.

The four guidelines in this chapter build purpose clarity in layers: from
the close-range micro scale that supports split-second decisions, to
the value-based meso scale of whether the robot's presence in the
neighborhood is accepted.
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Make the robot's status clear

What
Q Design the robot's
exterior to communicate

its immediate state and
navigational intent legibly. |s it
moving, stopping, turning, or
waiting? Research on how robots
communicate motion intent to
bystanders is well developed and
offers concrete design direction.
Pascher et al.? provide a
comprehensive overview and are
a recommended starting point for
designers looking to go deeper.

Why
When a robot's status is
O unclear, people hesitate,

they are unsure whether to step
aside, wait, or continue. This
uncertainty is not just
inconvenient; Inoue et al.3found
that displaying a delivery robot's
operational status and speed
measurably reduced pedestrian
anxiety.

What is at stake

A robot that gives no

status cues forces every
passing pedestrian to resolve
their own uncertainty. Usually,
eye contact with a driver is the
instinctive fallback, but there is
no driver to look at. The result is
hesitation, friction, and low-level
unease that accumulates with
every encounter.

1, Keep in mind

Status communication

should support a glance,
not demand attention. A robot
covered in active signals, for
example, flashing lights, scrolling
text, or continuous animations,
creates noise rather than clarity.
The same applies to signals that
trigger too frequently or for non-
events: when everything is
communicated, nothing stands
out.

2Pascher Max et al. "How to Communicate Robot Motion Intent: A Scoping Review."
(2023): 1-17. https://doi.org/10.1145/3544548.3580857.

3Inoue Madoka et al. "Improving Pedestrian Safety around Autonomous Delivery
Robots in Real Environment with Augmented Reality." (2022): 1-2. https://doi.org/

10.1145/3562939.3565644

* Light strips indicating state
changes such as stopping.

How
« Directional indicators,
brake lights, and

movement signals, borrowing
from the established visual
language of road vehicles.

* Display screens or icon-based
panels showing current
operational status, or indicating if
the robot is driving autonomously
or is teleoperated.

ROBOT
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Assist in anticipating the robot's

presence

What
Q Give InCoPs enough
information to feel

oriented about the robot’s
presence in their environment
over time. After understanding
the robot’s status (Guideline 5)
and purpose (Guideline 7), a
natural follow-up question
emerges: where is it going and
how does it get there?

Why
Route and destination
© transparency serves two

main purposes. First, some
people are curious about the
robot's journey to understand the
surrounding ecosystem, like
which businesses are using its
services. Second, others want to
know the robot's location and
schedule, especially for those
operating in fixed areas, for
example inspection robots or
grass mowers. A sense of the
robot's route and schedule lets
people mentally place it,
anticipate it, and feel less caught
off guard by repeated
encounters.

What is at stake

Without spatial context, a

robot can feel
disconnected, as if it is moving
without logic. This detachment
can make it harder for InCoPs to
build a mental model of the
robot's behavior, which in turn
keeps them in a low-level state of
alertness around it, even over
time.

1, Keep in mind

Be careful about private

information. People
differentiate what information is
acceptable to show: a robot is
heading to a café is fine, but
revealing that it is delivering to a
specific home address is not.
The same logic applies to any
information that could expose a
customer's identity or habits.
Only share public destinations
and general movement patterns.

How
i 3 * Use route indicators to
show where the robot is
headed, e.g. simplified maps or
stop-based displays.

* For robots with an extended or
recurring presence in an area,
include duration indicators: how
long will it operate here, and
when will it move on?

¢

* Frame this information as
context for the environment; the
goal is to give InCoPs a sense of
overview and predictability.




Give cues about the robot’s

purpose

What
Q Make clear what the
robot's role in public

space is: what it does, and why it
is there. This is more than the
real-time navigation from
guideline 5. Purpose clarity
works both on an immediate and
on a longer timescale. It shapes
whether people accept a robot's
presence beyond those first
seconds. This matters just as
much when a robot is observed
from across the street as when it
is in front of you.

Why
The first question an

© InCoP asks when
encountering a robot is some
version of "What does that thing
do?" People rely on categories to
make sense of unfamiliarity and
to adjust their behavior
accordingly. For example, a food
delivery robot will be treated
differently from a medical supply
robot. Include what a delivery
robot is transporting. The content
does not need to be depicted in
detail, but it should be sufficient
to help place the robot within the
correct mental model.

What is at stake

Without a clear purpose

the robot becomes
ambiguous, which results in
negative speculation. When a
robot cannot be categorized,
InCoPs fill the gap themselves,
and some assume the worst
about the robot's purpose or
content. They expend cognitive
effort to understand the robot,
which adds friction without even
interacting with it. This naturally
causes anxiety and irritation.

I, Keep in mind

For purpose-clarity

communicate the job,
not the stakes.A robot that
inspects gas lines does not need
to lead with "we inspect since
your street could explode”.
Excessive content transparency
can create its own problems. It
makes people think, “If | were to
order something, would everyone
know what | ordered?” which
raises privacy concerns and
discomfort.

How
» Use shape and form as
affordances that signal

function.

» Use icons, concise labels, and
imagery to communicate
category belonging.

» Layer multiple cues to reduce
reliance on any single one,
minimizing cognitive load for
InCoPs.




Justify the robots purpose

What
Q What is the value this
robot brings? Earlier

guidelines covered
communicating the status and
the purpose. Achieve a higher
purpose-clarity by
communicating the benefit of the
robot to the people sharing their
space with it. Be aware that the
value of the robot is often clear to
the user who has chosen to
interact with it, but not to the
InCoPs on the street.

Why
While opinions on robot
O deployment in public

space vary considerably, a clear
commonality is that people want
robots to earn their place. When
a robot occupies shared space,
people expect it to contribute
something back to that space,
and not just to the individual it
serves.

What is at stake

A robot that exists purely

to serve a paying
customer while inconveniencing
everyone else could create
resentment. The dissatisfaction
is not only with the robot itself,
but mainly with the deployer of
the robot.

1, Keep in mind

Avoid exaggerating

value. A robot that
performs a modest service
should not position itself as a
civic hero. If the claimed value is
not observable or felt, the claim
reads as hollow or deceiving,
which erodes trust towards the
deployer rather than building it.

How
» Use framing
intentionally. Two similar

robots can be positioned as a
private convenience or a
community service. Do not make
up these claims, but keep in
mind that design and messaging
choices influence perception of
the robot.

* If feasible, explore dual-
purpose functions: can the robot
contribute something to the
neighborhood it is driving through
while completing its primary
task?




This checklist offers a way to revisit the guidelines once a design has
taken shape, whether at an early design concept stage or once a
robot is complete. Take a moment about who the robot meets, and
how it is perceived. Use it as a design record, as insipration or as a
starting point for conversation with the rest of the team.

About the robot

Name:

Sketch/Image: The robot's purpose:

About the Incidentally CoPresent Persons

Where will the robot be present?
Describe the specific public space(s) the robot will operate in.

Who are the InCoPs the robot will meet?
Anyone unfamiliar with the robot. Commuters, children, tourists etc.

Ownership guidelines checklist

Guideline 1 — Show the robot's ownership

The operating company's name is displayed legibly on the
robot's exterior.

The name appears in multiple locations so it remains visible from
different angles.

Alogo is included alongside the name, not instead of it

Guideline 2 — Establish ownership for accountability

A contact route is clearly displayed, e.g. phone number or web
address

The contact information leads to someone with actual control of
the robot, not only a general customer service line (or chatbot)

Robot support availability times is communicated, and when the
robot is in a public space support is always available

Guideline 3 — Make human involvement visible

The robot does not appear entirely self-contained. Exterior cues
imply that a person has been, or will be, involved

These elements are functional, not decorative. They reflect how
the robot is actually operated or maintained



Guideline 4 — Signal that the robot is regulated

An indicator of external oversight is visible, e.g. a licence plate,
registration mark, or certification badge

Regulatory information is revisited (since the legal landscape
develops and updates, and new marks become available)

Purpose guidelines checklist

Guideline 5 — Make the robot's task and status clear at a glance

Directional intent is communicated through recognisable signals

The robot's current operational status is visible from a natural
passing distance

Guideline 6 — Help InCoPs anticipate the robot's presence

The robot communicates something about its route or area of
operation

For robots with an extended or recurring presence, duration is
indicated

The information provided gives INCoPs a sense of overview
without requiring them to engage with the robot directly

Guideline 7 — Give cues about the robot's purpose

Shape and form are used as purpose cues: the robot's structure
give indication of its function before text or icons are read

Icons, labels, or imagery reinforce the category and are legible at
a passing distance

The robot's general category is communicated clearly enough
that an InCoP understands why this robot exists

Guideline 8 — Justify the robot's purpose

The robot's presence in public space is framed around
communal benefit, not only the service it provides to individual
users, if applicable
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