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Introduction

RobAIR is a project in which several schools and departments are involved, such as
the RICM and 3I departments of Polytech’Grenoble, ENSIMAG and Pole Design de
Villefontaine. This project consists of developing an extensible and open-source robotic
platform. The robot, called RobAIR, is a telepresence robot that can be used for museum
tours while the user controls it thanks to an Android tablet. The conception of this robot
was divided into several sub-projects, such as the electronic aspects for the 3I students,
WiFi Roaming for the RICM’s group 1 students, the robotic aspects for the RICM’s group
2 students and the communication between the user and the robot for the RICM’s group
3 students. As the members of the RICM’s group 2, we will explain our sub-project in
this report.

1 Background

This first part aims to explain why someone would need such a device, and how it responds
to this particular demand.

1.1 The need

The best way to understand the utility of this project is to figure the following situation.
Assume you are not able to move easily (because of your age, a handicap, or anything). As
a consequence, many activities are not available for you: for instance, visiting a museum
involves to be standing for a long time, walking between the crowd, and other annoyances
that prevent you from enjoy the tour. Imagine now you can delegate the physical effort
to an other entity, and you only have to tell it where you want to go, or which work you
want to contemplate. This is exactly the role the RobAIR robot is supposed to fulfill:
seated on your sofa, at home, you steer it remotely.

1.2 The robotic platform

To operate, our platform aggregates several components:

• a physical structure that represents the robot (figure 1): in its final version, its
height will approximate 1.3 meters

• a robot drive system (Devantech RD03, 24V 5A) and a H-Bridge motor driver
(Devantech MD49, 24V 5A), on which our program sends commands to control the
two motors

• a tablet computer (Atom), on which the program runs

• a Logitek K400 keyboard on which the user steers the robot
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• and the following equipments that we don’t directly handle: Kinect, stereoscopic
camera, Lidar, an Arduino microcontroller, a fixed tone siren

Figure 1: Our robotic platform

2 Achievements

We first had a relatively long period of understanding the background and the tools
that we would use, before to tame a specific software, ROS, and to effectively build our
program.

2.1 Groundwork

Figure 2: Lego Mind-
storm NXT

Managing a robot is quite complicated: there are soft-
ware, electronic and hardware issues. Thus, we be-
gan our project with experimentations on a small robot,
the Lego Mindstorm NXT (figure 2). To program it,
Lego provides libraries (Python code) to make use of
its equipments. We chose to test the ultrasonic sen-
sor, which enables the robot to see and detects ob-
jects. In our program, it emits a sequence of sounds
when an object is at a particular distance from the sen-
sor.

The other main task of this part was to read a lot of docu-
mentation, and to meet people who work on similar problems.
In particular, we took the time to understand a technology
dedicated to the robot programming: ROS.
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2.2 ROS: Robot Operating System

ROS can be seen as a kind of robotic framework. Because it can’t be installed directly on
robotic equipment (ROS needs a computer and works above its OS), it can’t be consid-
ered as a pure operating system. In addition to providing a complete development and
execution environment, ROS includes numerous simulation tools. However, it does not
guarantee runtime properties, services or event processing in deterministic time spots (i.e.
realtime processing), though it is possible to integrate ROS with realtime code.

Originally developed in 2007 by the Stanford Artificial Intelligence Laboratory, ROS
is now widely used by the robotic ecosystem thanks to the open source community and
Willow Garage (a robotics research institute/incubator, which produce the famous PR2
or TurtleBot and is currently making the main development). Robots like WifiBot and
NXT are supported.

To make it simple, a ROS application is organized into “nodes”, which are Unix com-
petitors processes. Usually, there are many nodes to control a robot (e.g. one for a motor,
another one for a sensor, etc.), and they reside in the same or different machines. They
get to know each other via a particular node, and they communicate through “topics” and
“services”. Topics are buses on which nodes exchange data in the publisher/subscriber
model: a node create the topic and then send data on it; any node that subscribes to this
topic will receive those data. The implementation of internal functions can be achieved
in C++ or Python language (we used the second one).

Note: installation and use of ROS can be pretty laborious: it is necessary to download
more than 3Go, there are potentially dependency problems between the different versions
and with the OS, etc. That’s why whe decided to write a concise wiki 1 to to help in
understanding and installation of ROS.

2.3 Control the RobAIR

Now that we’ve seen the theory, let’s practice. As we seen earlier, our “robot’s legs”
will be 2 Gear 24V Motors, coupled to a Devantech control board. Because this last one
had to be controlled by a serial communication, we use a FTDI basic breakout board, in
order to make the transformation between USB and serial communication.

2.4 Serial communication between the tablet and RobAir

We encounter, at the beginning, some difficulties: we didn’t know how to play with
our PC’s physical ports, moreover using a new language for us, Python. We finally use
rosserial (a python library used for interacting with serial ports). The use of this module
is pretty simple in Python, we just have to invoke its read or write methods for receiving
or sending bytes through a specified port. In our case, our code is sending the data to
the “ttyUSB0” port (we could be cleaner by searching the port plugged with the FTDI

1http://air.imag.fr/mediawiki/index.php/Robot Operating System
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and assign it, but in our configuration the tablet, the RobAir’s brain, will always controls
the motors through this specific port). The communications can be check directly on the
FTDI card, thanks to its built-in leds (blinking when data is being transmitted in input
or output).

2.5 Control of the Devantech board

These step finished, we had to take the control of the Devantech board. Its documentation
informed us how to communicate with it:

• The configuration: speed data transmission (the board tolerate 9600 or 38400 bauds,
we chose the highest speed)

• What are the data expected for each command. For the synchronisation, the byte
0x00 had to be used. In this table you have the correspondences for each command,
with the number of bytes requested/returned (figure 3).

Figure 3: Documentation of the Devantech board

For example, if you want to get the MD49 firmware version, you send:

1. the 0x00 byte (for synch)

2. the 0x2C byte (the command itself)

And a byte is returned with the requested information.

2.6 Control by the keyboard and ROS nodes

Now that we know how to move the robot, we want to do it through the keyboard and
a ROS architecture. The first step is to capture the key pressed with a ROS node. We
found a ready-to-use python script, made by Andrew Moffat 2.

2https://github.com/amoffat/pykeylogger/blob/master/keylogger.py
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3 Outlook

Conclusion

To conclude, our program provides a simple and clear way of use the RobAIR, but also
any kind of robot which use the Devantech MD49 board. We are currently able to steer
the robot from the keyboard. Furthermore, thanks to the third group’s work, which
developped an tactile graphical interface, it is also possible to guide it by moving your
finger on a tablet. Our solution is easily transferable: once both nodes were written, the
aformentioned group just had to develop an other simple node to integrate the tablet
control.
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