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Robotics Simulation Online Exercise Introduction

The Robotics Simulation Online Exercisei s part of Mi c Koo BaefItSmaB8'wi ¢ zap 4 iagnd.” s
Microsoft Switzerland is giving away up to 200 free LEGO® MINDSTORMS® NXT to enable full-time students at

Swiss educational institutions under public law to get hands-on experience of embedded development with

Microsoft® Robotics Studio and robotics hardware. Students have three possibilities to win a robot: 1)

Completion of Robotics Simulation Online Exercise, 2) Participation in the Imagine Cup 2009 Embedded

Development or Robotics & Algorithms categories, and 3) Participation in selected Microsoft Switzerland

events for students as defined in the campaign rules. Up to 156 robots will be awarded to students completing

the Robotics Simulation Online Exercise. This tutorial provides details of what the exercise involves, what

resources are needed to complete the exercise and how the exercise can be submitted.

Completion of this Robotics Simulation Online Exercise will help people who want to win one of the LEGO®
MINDSTORMS® NXT to have prior knowledge on how to use Microsoft® Robotics Developer Studio 2008
(MSRDS) to be able to program a real robot. By completing this exercise you will learn the fundamentals of this
software and you will see how you can test a programmed robot in a virtual environment.

The Robotics Simulation Online Exercise is divided into two parts:

In the first part, called Requirements & Downloads, you will first have to install the software needed for the
exercises. You will also need this same software when you start programming the actual robot. During the first
part you will learn the fundamental ideas of MSRDS and the Visual Programming Language (VPL). The tutorial
provides you with the links to the required information and downloads.

The second part contains two exercises; Part 2: Exercise 1 and Part 2: Exercise 2. You have to be one of the first
156 students to solve and submit to us both of them to be able win a LEGO® MINDSTORMS® NXT. This tutorial
provides you with all data you need to complete these two exercises. To be able to complete these two
exercises successfully, the simulation you build must work without any problems and executes the task defined
in the instructions. After completing both parts of the exercise you have to send us the files including your work
by e-mail following instructions in the Submission section of this document.

We estimate that the total time required for a novice to complete this online exercise is 13-15 hours. If you are

familiar with the required software and tools, we estimate that you can complete this online exercise in 4-5

hours. Note however that completion times vary from p
everything all at once.
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Part 1: Requirements & Downloads

Before you can start solving exercises 1-2 you need to ensure that you have the latest software downloaded to
your PC and a fundamental knowledge of how to use the software provided. In Part 1 of this tutorial, we will
provide you with all the information needed to get started.

Please note that you need to have a Robotics Simulation Online Exercise Template (zip file) on your PC to be
able to complete the exercise. You can request the exercise template (zip file) via e-mail from
swissarm@microsoft.com or download it at http://swissarm.spaces.live.com/.

Software Download and Installation

As a first step you have to install Microsoft Robotics Developer Studio (MSRDS) 2008, and Visual Studio 2008 or
Visual C# Express 2008 to your PC. We recommend the installation of Visual Studio 2008.

If you are a student at a Swiss university, you can download Visual Studio 2008 Professional via the MSDN

Academic Alliance (MSDN AA) portal of your university. Here you find a list of all institutions that provide MSDN

AA to their students. Several Swiss Universities of Applied Science and other educational institutions also have

access to MSDN AA, so we recommend that you first see if the institution you are studying at is on the MSDN

AA member list. If your institution is an MSDN AA member, you can simply follow the instructions given at the

MSDN AA portal to download and install the required soft wa r e . I f you don’t have acce:s
prefer to use Visual C# Express 2008 you can find the latest software here.

Secondly you need to download the MSRDS 2008 Academic or Express Edition and install it on your PC. If you
have access to the MSDN AA via the educational institution you are studying, you can download the MSRDS
2008 Academic Edi &ciessto MSDN XA oryon prefed MeSRDS 2008 BxprasseEdition, you
can download it here. MRDS will provide you with the required Robotics tools, libraries, services, samples and
the simulation environment.

Whenyou have finished this part, you're ready to start
problems with one of the installation steps send us an e-mail.

Knowledge and Tutorials

On the webpage www.robochamps.com you will find a lot of information and tutorials on the subject of
robotics. In this part we list the most important information you need to work through the two exercises. So
let’ s get started and work through the following tutor

T Getin touch with VPL (Virtual Programming Language)
In the first two presentations you will | earn the
you will get a list with the chapters of the presentation. This enables you to easily jump back to other
parts of the presentation if you missed something.
Click here to show the video presentation: VPL 1
Click here to show the video presentation: VPL 2

©2008 Microsoft Corporation. All rights reserved.
LEGO and MINDSTORMS are trademarks of the LEGO Group. 2008 The LEGO Group.


http://dict.leo.org/ende?lp=ende&p=thMx..&search=requirements
mailto:swissarm@microsoft.com
http://www.microsoft.com/switzerland/education/en/academiczone/students/MSDN.mspx
http://www.microsoft.com/express/download/
http://www.microsoft.com/downloads/details.aspx?FamilyID=84c5b49f-0f9c-4182-a267-a951328d3fbd&displaylang=en
mailto:swissarm@microsoft.com
http://www.robochamps.com/rc/Common/home.aspx
http://www.microsoft.com/winme/0703/29490/Visual_Programming_Language_(VPL)_1/Local/index.html
http://www.microsoft.com/winme/0703/29490/Visual_Programming_Language_(VPL)_2/Local/index.html

You Make IT Smart

You Mak; IT Smart

9 Training units for VPL
Here you can do some practical training. Tutorial 4 is the most important and you will need this to
solve the exercises.
Click here for VPL Tutorial #1 - Hello World
Click here for VPL Tutorial #2 - Incrementing a Value
Click here for VPL Tutorial #3 - Create Your Own Activity
Click here for VPL Tutorial #4 - Run Simulation from VPL

If you would like to go into this field in more depth, you can find more tutorial here.

Part 2: Exercise 1

Now that you have downloaded the required software and acquired basic knowledge about the subject of
robotics, it is time for you to start exercise 1.

Goal of Exercise 1

The goal of this first, very simple exercise is to gain ideas on how to move the robot in a simulation
environment and drive around with a simulated robot. You need to control the simulated robot with your
mouse using a virtual cursor. We will provide you with the necessary tutorial to solve this problem in the next
section. You will see the usability of a simulated robot and the Virtual Programming Language. To pass this
exercise you have to do at least the version with the Direction Dialog. If you want, you can add for example an
Xbox controller. The only limitation is your mind.

When completing the simulation please use the LEGO.NXT.Tribot.Simulation.manifest.xmhich will start the
simulated generic differential drive in the virtual environment.

Required Tutorial

I Click here for VPL Tutorial #4 - Run Simulation from VPL

Additional Tutorial

9 Click here for Lab Tutorial 1 (VPL) - Joystick a Robot in Simulation and in Hardware
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What Do You Have to Submit?

To pass this exercise you have to submit your simulation exercise by e-mail. Save your work as pre-task_ex].
create a zip folder named ex1_your-lastname_your-firstname.zip (ex. ex1_meier_hans.zip) and send it to
swissarm@microsoft.com* following the submission instructions provided in the General Participation Rules &
Submission Instructions section of this tutorial. If you have any questions or you face problems you cannot
solve within reasonable time, you can write an email to the same address. If you use the provided skeleton
called pre-task_ex]you already have the right folder and you can open the existing VPL project where you can
find the necessary services in your diagram.

Part 2: Exercise 2

Now that you have downloaded the required software, acquired basic knowledge about the robotics topic, and
completed exercise 1, it is time for you to start your final task, exercise 2.

Goal of Exercise 2

The goal of this second exercise is to drive the simulated robot through a labyrinth (see Picture 1 below). You
have to program the robot so that it can recognize an obstacle (wall) using the touch sensor and then react to
this situation. For example, if the robot is approaching the wall on the right, it is turning to the left. The robot
has to drive through the labyrinth autonomously.

For the simulation please use the LEGO.NXT.Tribot.Simulation.manifest.wikch will start the simulated
generic differential drive and the touch sensor in the virtual environment.

“% Microsoft Visual Simulation Environ e =] ~L'

File View Render Camera Physics Mode Help

|- — 4

Picture 1: Robotics Simulation Labyrinth
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What Do You Have to Submit?

To pass this exercise you have to submit your simulation exercise by e-mail. Save it as pre-task_ex2 create a zip
folder named ex2_your-lastname_your-firstname.zip (ex. ex2_meier_hans.zip) and send it to
swissarm@microsoft.com* following the submission instructions provided in the General Participation Rules &
Submission Instructions section of this tutorial. If you have any questions or you face problems you cannot
solve within reasonable time, you can write an email to the same address. If you use the provided skeleton
called pre-task_ex2you already have the right folder and you can open the existing VPL project where you can
find the necessary services in your diagram.

General Participation Rules & Submission Instructions

Microsoft Switzerland is giving away up to 156 free LEGO MIDSTORM NXT to participants of the Robotics
Simulation Online Exercise as defined in these general participation rules. To participate in this exercise for a
chance to get a LEGO MIDSTORM NXT, complete the Robotics Simulation Online Exercise with Microsoft
Robotics Development Studio according to instructions given in this tutorial and submit your work in zip
format (a separate file for each exercise) for evaluation with your full name, postal address and name of the
institution where you are studying to swissarm@microsoft.com*.

Please note that you have to send us your submission from your personal e-mail address of the university or
university of applied sciences where you are studying. If you are studying at vocational-, high-, secondary- or
primary school and your school hasn't provided you personal e-mail address, you may send your submission
from your private e-mail address, but you have to also send us a scanned copy of your student card.

If your simulation exercise is done correctly, completing the predefined exercise like defined in this tutorial and

you have e-mailed your submission to us as one of the first 156 students passing the exercise, we will award

you with a free LEGO MIDSTORM NXT. Please note that the number of robots is limited and only the first 156

students (in order of receipt of thee-ma i | s, on a “first come first served”
the exercise will be awarded with one LEGO MIDSTORM NXT each. Submitting a solution does not give the

competitor any entitlement to get a robot device. Microsoft holds sole right to do judging of the submitted

exercises and will contact each student receiving an award in person**.

The Robotics Simulation Exercise is open to all people studying in Switzerland regardless of the educational
level (employees of Microsoft and their family members excluded). The submission period begins on 25th
October and ends when we have distributed the 156 LEGO MIDSTORM NXT or at the latest on June 30, 2009.
Please see www.academiczone.ch if you want to find out whether the submission time ends before June 30.
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*We will process the personal data and/or communication data provided by you in order to run and handle the competition and in
conformance with our General data privacy rules (English). We may make available the personal data provided/disclosed by you for the
aforementioned purposes to other companies of the Microsoft Group as well as to subcontractors within and outside of your country of
residence, including countries which do not provide for a level of data protection equivalent to the one of your country of residence. Please
ensure that any personal data that you provide to us is accurate. You are entitled to correct any errors in the personal data held by us
about you and to request a copy of that information. In the event of any queries please contact swissarm@microsoft.com. By submitting
your work and personal data to Microsoft by e-mail, you confirm your consent to the processing of your personal data, in the manner
described above, and you are accepting these terms.

**Microsoft has no obligation to disclose any results, reasons, names or any other information connected with the competition (no
correspondence). Competitors have no entitlement to reimbursement of any expenses they may have taken in order to take part in the
competition or to any remuneration whatsoever against Microsoft.
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