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“Asuro” licensed by DLR and “"AREXX"” are registered trademarks from AREXX
Engineering.

All other trademark are the property of their owners. We are not responsible for
the contents of external web pages that are mentioned in this manual!

Information about limited warranty and responsibility

The warranty granted by AREXX Engineering is limited to the replacement or repair of the
Module and its accessories within the legal warranty period if the default has arisen from
production errors such as mechanical damage or missing or wrong assembly of electronic
components except for all components that are connected via plugs/sockets.

The warranty does not apply directly or indirectly to damages due to the use of the robot.
This excludes claims that fall under the legal prescription of product responsibility.

The warranty does not apply in case of irreversible changes (such as soldering of other
components, drilling of holes, etc.) of the module or its accessories or if the module is
damaged due to the disrespect of this manual!

It cannot be guaranteed that the supplied software will satisfy individual expectations or
will run completely error-free and without any interruption. Moreover the software can be
freely changed and is loaded into the unit by the user. Therefore the user carries the full
risk regarding the quality and performance of the unit including all software.

AREXX Engineering guarantees the functionality of the supplied application examples
provided the respect of the conditions specified in the data sheet. If the SAM-04-LAN or the
PC software turns out to be faulty or insufficient, the customer carries all costs for service,
repair or correction.

Please note the relevant license agreements on the CD-ROM!

Symbols

The manual uses following symbols:

The exclamation mark attracts the attention of the user to important
instructions that must be adhered to. If you make a mistake in this part, it
can lead eventually to the destruction of the robot or its accessories and

even endanger your health or that of your environment!

The "Information" symbol draws the attention to useful tips and tricks or

® background information. It is not always essential to understand
everything but it is often very useful.
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1. Introduction

This document is intended to explain the function of the Asuro Robot with the Asuro xTend board.
The focus will be kept on the implemented software functions, but since it is a embedded System
we have to explain the hardware functionality and the interaction between the Asuro Robot and
the Asuro xTend.

The software programming language is C++ - all library function and the demo program are based
on this language. C/C++ knowledge is a prerequisite - this means the principle language elements
won’t be explained in this manual.

It is highly recommended to expand your C++ knowledge.
The following book is recommended:
Sams Teach Yourself C++ in 21 Days - Jesse Liberty ISBN-13:978-0672327117

This is an excellent hands-on guide for the beginning programmer. Packed with examples
of syntax and detailed analysis of code, fundamentals such as managing I/0, loops, arrays
and creating C++ applications are all covered in the 21 easy-to-follow lessons.
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2.1

Asuro Architecture

Asuro Robot and Asuro xTend Block Diagram

The Asuro Robot and the Asuro xTend are working as a Master/Slave-Configuration. The Asuro

Robot is the Slave and the Asuro xTend the Master. To control the Asuro and to solve tasks with

the available sensors can be split into the following parts:

1) Master

The Demo program or your application software will run here. Messages or data can be

display on the LC-Display and the optional sensor module (e.g. Compass/Gyro) can be used by

the algorithms.
The Master evaluates the sensor signals and the data from the Slave. He also calculates the

new set points, e.g. for speed or direction and sent to the Slave on the 12C bus.

2) Slave

The Slave controls the motors on the robot and regulates the speed in accordance to the set

point. Both wheel speeds, the battery voltage and the state of the tactile sensors (switches on

the Robot) will be measured and sent to the Master.
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2.2 Asuro Robot

The Asuro Robot has got a small micro controller and simple tactile sensors (switches) and a IR

transmitter diode with 2 photo transistors for the line follower and controls the two motors (PID).

The speed sensors are counting pluses which are proportional to the wheel speed.

The power supply and the Asuro Bus are routed to the Asuro xTend board. The I12C bus connects

the Asuro xTend with the Asuro Robot to exchange data in both directions.

AREXX Engineering & JM3 Engineering
Version: 0.9

Nov 9th, 2014

page: 5




2.3 Asuro xTend

The Asuro xTend board has got a powerful micro controller, two IC2 bus and two UART interfaces
and a LC-Display. Additionally, two Sharp distance sensors can be attached. All sensors will be read
and used in the algorithms to let the robot drive ,autonomously’.

In this configuration, you will put your programs on the xTend board. Under normal conditions you
don’t have to change the provided Asuro Robot software.

3. Asuro Software
The provided Asuro Demo software can be divided into 3 main parts:

1) Asuro Base Demo —the s/w for the Asuro Robot
2) Asuro Control - the s/w for the Asuro xTend)
3) loExt—s/w for the Asuro Sensor Modules (part will run on the xTend)

The modular software structure is divided into the following functions:

1) Common Files — general definitions which are valid for both micro-controller

2) Library for the low-level hardware driver (*.h und *.cpp files)
This are program parts which are directly communication to the hardware including the
initialization routines.
You shouldn’t make changes here unless you really know what you are doing!

3) Header files of the software module (*.h files)

4) Main program (main.cpp —file) and other function modules (*.cpp files)

Hint: The following section are available in the next revision of the document.
See ‘News’ on our homepage!

AREXX Engineering & JM3 Engineering
Version: 0.9 Nov 9th, 2014 page: 6



3.1

3.2
3.3
3.4
3.5
3.6

4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

Asuro Base Library

Asuro Base main.cpp

Asuro Base motorController.cpp
Asuro xTend Library

Asuro i0Ext Library

Asuro xTend

Program Examples

Display

LED - on- off

Keys — react on pressing it

ADC - measurement and display
FETs — on- off

Transmit/Receive data via USB
I2C Bus — read-/write of registers

Hints for debugging

AREXX Engineering & JM3 Engineering

Version: 0.9

Nov 9th, 2014

page: 7



