Robotics in Second Life
Virtual Worlds as New Communication Platforms

V

irtual worlds are quickly growing; both in interactivity and realism, users can experience through
their avatars, and the number of actual users is continuously growing as well. Among the virtual worlds,
Second Life (SL) is perhaps one of the most famous.
This article presents a project whose aim is to use SL as a means
to spread robotics culture as well as to investigate possible paradigms of social interaction in heterogeneous communities of
robots and humans. As a first step, a
point of presence has been established
in SL through the development of a
BY DOMENICO
building to represent and host the
activities of the IEEE Robotics and
Automation Society (RAS). In addition, simplified models and behaviors of some robots have
been reproduced and used for demonstrations both within and
around the building itself.
Virtual worlds are computer-simulated realistic threedimensional (3-D) worlds where people can experience fully
immersive alternative lives. Nowadays, the increasing network
bandwidth and computational power, cheaply available in
home systems, are making possible and enjoyable such a
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multiplayer online experience, allowing remote users to connect and interact in complex 3-D simulated environments.
Despite their recent birth, most of these virtual worlds already
count millions of players worldwide, and this number is rapidly
increasing [3]. Further evidence of the importance of online
multiuser experience can be seen in the ongoing battle among
last-generation gaming consoles, where the challenge is
focused on providing users with online multiplayer services.
Even the hardcore gaming industry is
expanding to this field, given the
large estimated user base of massively
PRATTICHIZZO
multiplayer online games [10].
Among existing virtual worlds,
one of the most famous is SL from
Linden Lab [7]. SL users connect to a network of servers using a
viewer that displays their avatars and the surrounding simulated
world using 3-D graphics. Servers maintain the virtual world
representation, as objects, buildings, and landscapes, and simulate the physical behavior of all these entities. Once logged in,
users can move their avatars around, play animations, move
objects or create new ones, and, of course, they can communicate with other avatars by typing text, as in common instant
messaging applications. Chat messages are received depending
on the distance, i.e., as in real life, users can hear chats only if
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force feedback as a tool for tactile interaction in SL. Others,
such as the AR SL project at the Georgia Institute of Technology, show how virtual worlds provide a powerful platform for
technologies such as augmented reality [1].
Yet, regarding the actual simulation of robots in SL, apart
from some particular and notable experiences, such as the avatar of a service robot like Roomba by iRobot [6] into SL, no
systematic effort has been made to bring robotics to SL. To the
best of our knowledge, the RAS project is the first project in
SL that tries to develop a virtual world of robots and more
about robotics in general.

Bringing Robotics to SL
Figure 1. The RAS building in SL and an overview of the
robotics areas for demos.

they are close enough. Moreover, the underlying infrastructure
has also been recently enhanced to include voice capabilities,
allowing people to talk and listen to each other’s voices.
SL is certainly the most well-known virtual world, although
not the most populated. Despite their claims of around 9 millions of registered users, a recent article [9] highlighted users
online at the same time are far below the hundreds of thousands of users concurrently using massive multiplayer online
systems, such as Blizzard’s World of Warcraft [4]. However, it is
worth noting that these more-crowded worlds mainly attract
users for their gaming nature, whereas SL is principally focused
on social networking only and, more importantly, that the
social aspect can be largely dominant in the very near future.
Indeed, there is a vibrant debate on what will be the future of
the World Wide Web and many notable operators, as the
Web3D Consortium [2] considers an evolution toward 3-D as
the new killer application of the Internet in the next years.
This would involve transforming the Web into a series of 3-D
spaces, similar to what is realized by SL.
There are many examples for the combination of roboticsrelated themes and SL. Some of them involve more immersive
experience of virtual worlds through different modalities as in
[5], where the authors study the use of robotic interfaces with

Figure 2. The help-desk assistant, resembling a character from an
old B-movie while interacting with the avatar of the RAS president.

The aim of this project is to use SL, or similar systems, as a means to
spread robotics culture as well as a platform to investigate the social
interaction in heterogeneous communities of robots and humans.
As a first step in this process, a point of presence for the RAS has
been established in SL. This has been built in a location where users
can be teleported, with a themed building surrounded by some
areas, as shown in Figure 1, where robot demos run continuously.

The RAS Building
The implementation of the RAS building on the IEEE island
consists of a five-floor structure, with each floor focused on a
particular theme. On the first floor, a virtual help-desk assistant
receives users and provides information on the building and on
the whole project, as shown in Figure 2. The virtual help-desk
assistant is a virtual robot, which resembles the R2-D2, the fictional character in the Star Wars universe.
The second floor acts as a repository of information about the
Society. Most content available on the RAS Web site has been
reformatted into posters, covering the walls of this floor, as portrayed in Figure 3, a typical example of how users get information
in virtual worlds. A very intuitive observation is that classic Web
sites and home pages provide information through text, video,
and audio mashups, whereas 3-D virtual worlds move beyond
classical social networking and add body language to communication and interaction. To provide a simple example, I was attending
a workshop in the virtual world of SL, where our research group
presented preliminary work on this project [8]. As in most

Figure 3. The author’s avatar is in front of the poster that
introduces the society’s journals.
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real-world workshops, some of the materials presented were in
the form of posters. I was impressed to see how much information body language can provide. Above all was the crowded space
as a very perceivable index of the interest that a poster could generate, exactly as it would happen while attending a real workshop.
The third floor of the RAS building is the so-called how-to
floor. It is organized, for the most part, like the previous one,
but information presented here mostly deals with procedures,
examples, and tutorials on how to use SL and how to design,
build, and control a robot and other related systems. We guess
that many students will start walking around on this floor to
learn how to build their own robots.
The last two floors house a virtual auditorium (Figure 4),
which can be used to organize and attend events.
In the end, the design of the RAS building itself was a very
interesting experience. Although most of the planning phases
were similar to a real building design, here we faced new problems. A particular problem was to design the interior of the
building to simplify the navigation for avatars, given that in SL
flying is used as frequently as walking as a means to explore the
virtual environment.

Two other demos have been designed and implemented in
SL: a path-follower robot, where avatars can change the path
to be followed by the robot, and a football-player robot playing
with avatars (Figure 7). To view the robots interacting with
avatars, see the MOV file in [11].

The Robotics Demonstrations

Figure 5. The leader-followers team of robots animating one
of the demo areas around the RAS building.

All around the RAS site, there are circumscribed areas devoted
to robotic demos. Each demonstration reproduces the kinematic behavior of a robot controlled to perform a specific task.
All the robots are programmed to interact with the avatars.
The first demo deals with the team control of avatars and
robots. Three robots are controlled in a leader-followers
formation, led by any avatar entering the area of the demo, as
can be seen in Figure 5. It is worth noting that robots have
been implemented simulating their differential kinematics,
control and sensing.
The second demo is represented by an anthropomorphic
robot, simulating a bartender serving beverages to avatars in
the bar area (Figure 6).

Figure 6. The bartender robot, Sam, listening to stories of
avatars from all over the world.

Figure 4. The last two floors of the RAS building, housing the
auditorium.
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Figure 7. The path-follower robot is waiting for the avatar to
select the waypoints to be followed.
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Despite their recent birth, most of
these virtual worlds already count
millions of players worldwide, and
this number is rapidly increasing.

A supplementary MOV file has been included to show how
robots interact with avatars. This is available at http://
ieeexplore.ieee.org.
The simplicity of the demos implemented is mainly due to the
limitations of the scripting language and physics engine of SL.
However, on the other hand, simplicity was almost mandatory for
the audience we have in mind. In particular, if we consider the
various phases of this project, it is interesting that it became very
popular among students of the engineering school in our university, even those from the early classes and thus without almost any
knowledge of kinematics, control, or robotics in general.
Consequently, the lesson learned here is that SL, like other
popular web tools, can attract the interest of young students,
the main audience for which the RAS point of presence has
been designed.
By implementing kinematics, dynamics, sensing, and control of simple robots, students can get introduced to theory and
technology of robotics, in an amusing yet very valuable way.

Conclusions
An issue of how robotics can play a role in virtual worlds has
been presented in this article. A presence point of the RAS has
been designed and developed in SL. Other than a building
with information on the Society and the project, SL users can
find in our space virtual robots moving around and running
interactive demos.
The aim of this project is to spread robotics culture via new
communication platforms such as virtual worlds. We really
hope that students and all interested people will benefit from
this project. We hope to see a community grow around the
building in SL of the RAS, a community of young people
playing with the robots, designing new experiments or new
robots, and organizing events in our space. In other words, we
hope that this project will catalyze new interest and ideas in
virtual worlds among people interested in robotics.
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