The R3D3 robot, Rolling Receptionist Robot with
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1 Introduction

In a collaborative project, the Human Media Interaction (HMI) and the Robotics And
Mechatronics (RAM] groups of the University of Twente are building the R3D3 robot. Short
for Rolling Receptionist Robot with Double Dutch Dialogue. [1]

Besides the two UT groups, there are also some external partners involved in the
process of development, namely software-developer VicarVision, the Dutch Police

Academy, NEMQO Science Museum and smartrobot.solutions.

Next to being part of the development, some of these external parties also play a role
as stakeholder. [2] [3] The robot is intended to be used as a receptionist in three different
environments: different types of shops [via smartrobot.solutions), large educational
institutions (via Police Academy and the University of Twente] and museums (NEMO

Science Museum).

Within these scenarios, it would be able to interact with individual humans, in which it
would execute receptionist functions, such as
pointing directions within these
environments. These scenarios have a wide
amount of users, including shop visitors,
museum visitors and students and employees

of educational institutions.

The mechatronic design and construction
at the start of this thesis is done by Pascale

van de Ven. [4] In this thesis, R3D3 will be

given a body fitting this mechatronic skeleton,
Figure 1 A conceptual rendering [A] and the current prototype
although having some slight alterations. (B).
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1.1 Concept and realization so far

As the name suggests, the R3D3 is a receptionist robot. It's a social robot, meaning
that it's meant for human interaction. Part of this concept is the fact that it consists of
two entities. The first entity being the physical robot, having limited capabilities in
interaction. The second entity being the
screen it is carrying, on which a virtual
human is displayed, able to have much

richer interaction with users.

The physical design as it is now, was _ ,
Figure 2 The EyePi system
designed and built by van de Ven, mainly
describable as a metal skeleton out of aluminium extruded rods. Her thesis was focused

on integrating the EyePi architecture within the R3D3 system.

The robot had a motorized wheelchair base, upon which a linear actuator would allow
R3D3 to raise itself through its knees. Two servo motors allow the screen to be tilted. The
EyePi architecture has been placed on top as the head. Finally, a Kinect is in the middle

for user detection.

1.2 Adjustments made

Moving on from the thesis of van de Ven, some
adjustments have been made to the skeleton by
supervisor Edwin Dertien. The wheelchair base has
been replaced by a regular robot wheelbase, the
Kinect has been moved forward and the servos have
been moved to be turning around the wrists, instead of

the shoulders.

The result of these changes is that the
construction has become slightly smaller in height,

although the construction became more stable.

Figure 3 R3D3 skeleton upgraded
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1.3 Goals and outline

With the adjustments made by Dertien, there should be no more high-profile changes
to the inner structure of the R3D3, affecting the outer body. The project requires a
body meeting several requirements, as stated by both external parties and

internal development parties. [5]

- The body must be lightweight to minimize performance obstruction;

- The body must be designed to allow all motors to move in the programmed
degrees of freedom;

- The body mustn’t obstruct sensors and actuators of the R3D3 construction, such
as the Kinect or its EyePi display;

- The body must be inviting for human interaction, safe to touch by users;

- The body should be easily detachable to allow maintenance.

Therefore, this research will focus on the search for a fitting body for the R3D3
project. The primary research focus in this is how a robot can look inviting for human
interaction. As part of that, literature will be researched on several subjects, such as the
general importance of appearance in robot design and looks at similar projects.
Guidelines on making design choices will be found within the literature research, as later

elaborated in State of the Art.

Based upon both the State of the Art review and the Specification, some iterations are
made in Realization, with these being evaluated within Evaluation. Finally, the research

concludes in both research conclusions and discussion in
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2 State of the Art

The R3D3 project has a lot of similar projects, social robots, all purposed for human
interaction. In this section these will be investigated, looking what their experiences

contributed to the forming of the R3D3 body shell.

2.1 Background research

2.1.1 Importance of appearance
To seek what priority robot appearance has actually, this section investigates human-

robot experience in local cases and cross-culturally.

Robot appearance matters, as was found out during a testing with autistic children,
where they preferred a barebone robot-toy. In a research conducted by Robins et al, a
test setup was made to let children interact with either a fully dressed up robot toy or a

complete barebone version of the same robot toy. [6]

The results were that the children clearly preferred the barebone version. While the
cause of this is not clear, it is a showcase that appearance of robotics matters a lot in
further interaction. However, this is specifically aimed at autistic children, while the R3D3

project is not.

To discover whether the perception of social robots is different cross-cultural, Li et al
conducted empirical tests with participants of Chinese, Korean and German background,
finding a large difference between the Asian and German cultures. [7] While the Chinese
and the Korean participants had similar experiences and results in these tests, the
German participants had a more negative experience during these tests. The German
participants had a higher awareness of the negative influences of robots than the Chinese
participants did for instance. Apart from that, the Asian cultures would be classified as
high-context cultures, while the German culture would be low-context. This means that
the German culture is more focused on direct spoken information during interaction,

while the Asian cultures are influenced by context and body language.

Religion may also result in different experience, with mainly Judeo-Christian
religions having a more negative attitude towards robots. This could have to do that a

robot is designed to interfere with God's work, making non-humans with human qualities,
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being better than real humans, as discussed by Katz et al. [8] This could also then be
tracked back to the eastern cultures having a much more positive view about robotics.
Within the R3D3 project the design should reflect its awareness, to maintain accessibility

for different cultures.

2.1.2 Related social robotics projects
Appearance of social robots is a recurring theme, inviting to see how others resolve

this.

In a related project, Lee et al focused on designing and building the ‘Snackbot’, a
robot that would deliver snacks within the University of Carnegie, where they chose for a
semi-humanoid shape. [9] They had complete freedom in choosing shapes, without

having to adapt their design on a pre-existent robotic skeleton.

In their study, they defined types of robot design in 4 categories: humanoid, abstract,
semi-humanoid and other. In regard to the social interaction taking place with the robot,
they cancelled out the abstract robots due to a lack of invitation for human interaction at

an intimate level.

This decision is based upon, among
others, the study of Walters et al, focussing
on increase of human-Llike features in design
until a point of uncanny valley appears. [10]
(figure C] This is the point where the human-
like features reach a certain level that the

users feel uncomfortable in interaction.

Walters et al use different categories
within robot appearances, reducing it to
Mechanical, Basic and Humanoid. [10] Their
findings include that, up till their capabilities allowed to in their designs, a more human-
like appearance is preferred by users. However, they acknowledge that their most
humanoid shape did not have the same human likeness to actually have reached the
point of uncanny valley. They did recognize however the left side of the graph (figure C) in

their findings in familiarity.
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