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Abstract

This paper describes the implementation of GIMnet
on the MICA wheelchair.

1. The MICA wheelchair

The wheelchair seen in Figure 1, is behind all
the fancy equipment an ordinary electrical driven
wheelchair. It has during several years of development
been transformed into it’s current state, known as the
Mobile Internet Connected Assistant, MICA.

The concept behind the wheelchair is to do research
on navigation systems that can help elderly and dis-
abled people to manage daily life without help from
other people. This kind of research requires flexible
software that allow (relatively) easy implementation
and testing of algorithms. Besides that, the wheelchair
is also used as general test vehicle for other types of
autonomous functionality.

Our requirements on a software platform is the
possibility to share sensor-data between different pro-
grams. We also want easily managed remote commu-
nication over Ethernet/Wlan. Furthermore, the idea is
to build up a library of software/drivers for sensors and
equipment that can be reused in other projects. Since
GIMnet more or less meets all these requirements ”out
of the box” the choice was not hard to leave all old
code and do a total makeover of our software platform.

1.1. MICA in press

The MICA wheelchair has, before GIMnet was im-
plemented, been involved in several projects [3] [4] [6]
[7] [5], as a platform for different experiments concern-
ing robotics.

The GIMnet implementation on MICA was per-
formed during 2009 as a master thesis [1]. In [2], MICA,
with GIMnet, served as instrument carrier for two laser
scanners.

Figure 1. The MICA wheelchair.

2. MICA Hardware

The wheelchair was constructed and built by Bo-
den Rehab in Boden, Sweden. It is powered by
two standard car batteries that supplies two electri-
cal DC-motors and all other equipment with 24 V. The
wheelchair uses differential drive and has encoders con-
nected to each wheel.

A variety of extra equipment are mounted on MICA,
most of them used for navigation purposes.

A Sick LMS200 Laser Scanner. Configured with a field
of view of 180◦ and a angular resolution of 1◦.



With our current serial port configuration we get
a scan frequency of 10Hz.

B KVH DSP3000 Rate Gyro. Measures input rates up
±375◦/s degrees per second and output data with
1000Hz.

C Lawicel CAN232 CAN-Bus interface.

D Advantech UNO-2171 PC with a SSD. Working at
1GHz with 512MB RAM. Has 4 serial ports and
dual Ethernet and USB connections. The OS used
on the computer is XUbuntu version 8.10.

E Touchscreen.

F Linksys WRT54GL router.

G NDC8 laser/beacon navigation system (LazerWay).

H Camera/flash beacon navigation system.

Through the CAN interface we can address the wheel
encoders and control the wheel speed.

3. MICA Software

The software system on MICA is divided into several
different small programs, connected through a tcpHub.
Figure 2 shows a detailed view of the software imple-
mented on MICA. In Figure 3 the data flow between
the programs is shown.

Figure 2. Program structure on MICA. The
oval blobs represent different programs. All
solid squares represent different hardware.

The laser, gyro, and joystick, can all be seen as pas-
sive drivers in the sense that all they do is provide data
for everyone interested. The MICA-Can program is a
little bit more advanced since it, interpret the odometer
data from the wheelchair, listens to gyro data, runs a
dead-reckoning algorithm, and control the wheel speed.

Figure 3. Data flow between programs on
MICA.

The PathFollower program is used when you want
the wheelchair to follow a predefined path. A path is
represented by a list of coordinates you want the ve-
hicle to follow. By using a dog-rabbit approach the
vehicle is moved along the path. In the current state
the program uses the dead-reckoning position from the
MICA-can program as the actual position. PathFol-
lower also interprets data from the laser so that the
wheelchair will not hit any obstacle.

The SocketServer in combination with the Socket-
Client are used as a gateway from GIMnet to Matlab.
Since java has platform independent support for tcp-
sockets, this combination makes it possible to connect
Matlab to GIMnet on both Linux and Windows based
computers. As of now, the dead-reckoning position and
the laser data is transferred to Matlab on a remote com-
puter. You can then do the path-planning in Matlab
and when you are satisfied with the path, you send it
to MICA. The PathFollower program will then make
the wheelchair drive safely and smoothly to the desired
destination.

4. GIMnet Experience

Despite the not so detailed documentation we man-
aged to implement and make use of GIMnet. A quite
easy to use API and a lot of persistence made it possi-
ble. We have not yet explored every possible configu-
ration and functions implemented in GIMnet, but the
ones we tried work well.

4.1. Bugs

Though it feels sad to report, we found one feature
in GIMnet that may be considered to be classified as a
bug.

You can only subscribe to one service from one client
that is not listed on the tcpHub. When you try to
subscribe to services from two or more unlisted clients,
the program crashes. This is usually only a problem
when you restart the tcpHub. Then you have to start



and stop every service/client once to make sure that
they are all listed on the hub.

However, we have a work-around solution for this.
Before you subscribe to a service you do a check if
the wanted client is listed on the hub. As long as the
client ever has been connected it will be listed and then
everything works fine. If it is not listed, you wait until
the client appears.

4.2. Ideas for future development

Easier implementation of data types.

Way to alter the original GIMnet code in order to im-
plement a new data type is not a preferred way for us.
It would be nice if we could provide code packages that
is possible to compile directly with the original GIM-
net code without any modifications. There may not be
any easy way to change this. However, since GIMnet
in the background sends the data as text-strings, one
way could be to break out the data-casting out of the
GIMnet source code and provide the data type defini-
tions with the project? We have not tried this, but it
might work.

Support for more data types in the base version
of GIMnet.

We found a few examples of commonly used data types
that could be included into GIMnet.

CAN Can messages with ID and eight bytes of data.

Laser Range data from a laser scanner in some kind of
general form that can be used for different lasers.
I.e. the receiver should not need to know exactly
what kind of laser it is, or how it is configured, all
information should be provided in the data packet.

Pose 6DoF position and orientation.

IMU 6DoF inertial data.

All datatypes should include a field with timestamp
where you, in the program, can specify what time the
data was created.

Port GIMI-API to Java.

This would make it possible to access data, for instance
within Matlab, platform independent.

5. Other use of GIMnet

After the success of implementing GIMnet on MICA
we stumbled on a project regarding remote control of a
Caterpillar 973c track loader. The choice to use GIM-
net came naturally. We can now remotely control track
speed, arm and bucket, engine start and stop, and a few
other functions, that allows complete operation of the

Figure 4. Remote controlled Caterpillar 973c.

track loader. Current work involves implementation of
a guiding system that will help the operator manoeu-
vring the vehicle.
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