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NAO Introduction

* Company name: Aldebaran Robotics

* Headquarter: Paris, France

* Foundet: 2005 by Bruno Maisonnier

*  Type: Standardplatform for RoboCup

* License: Open source for Mechanical parts and Software modules, but not

for electrical circuits

*  NAO Model: Distributed since 2007 as a successor model of Sonys Aibo and
still in develoment
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NAO Mechanic - ¥
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NAO Mechanic -
Modeling

Aldebaran Robotics supports Mechanical design for NAO by offering, non functional (no
transmission), surface models for SolidWorks. In use for Simulation and SheII/Case redesigne.
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NAO Hardware ...

Speakers {x2) and earleds -

Front & Rear microphones
Cameras (x2)
IR emitter / receiver

and eyeleds Lateral microphones (x2)

Shoulder joint

Motherboard Specification Head joint Sonars bd)

* NAOV.4.0 Power button Elbow joint
= ATOM Z530 1.6GHz CPU —
= 1GBRAM attery
» 2 GB flash memory Hip joint Wrist joint

= 4 to 8 GB flash memory
dedicated to user purposes
Prehensile hands

* NAOV. 3.x

= x86 AMD GEODE 500MHz CPU
= 256 MB SDRAM / 2 GB flash memor

Knee joint

Ankle joint

Joint position sensors Specification Bumpers (x2)

* 12 bit precision, 2*12=4096 values per turn corresponding to about 0.1° preciéioh. '
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NAO Software -
Operating System on NAO

* Name: OpenNao

* Background: It is adapted Gentoo Linux OS
* Update OS: NAOFlasher

* Connection: Connect to Nao over Putty

Stefan S. Horstmann (10.12.2013) MatrikelNr.: 702226 Interaktive Mobile Roboter
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NAO Software -

........................................................................................

Windows | Mac O5X T Linuwx

A Al Lo b Choregraphe
41| X

u = el --', == r,
-~ ) L

*  Embedded Software, running on the motherboard located in the head of the robot, allowing autonomous behaviors.
. Desktop Software, running on your computer, allowing creation of new behaviors, and the remote control of the robot.
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NAO Software -
Monitor —
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NAO Software -
Choregraphe
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NAO Software -
Webots for NAO

P vew Seusher e en
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* In general to simulate robots interacting in their environment or fur Rapid Prototyping

* Here only for Nao
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NAO Software -
SDK (Software Development Kit)

Choregraphe ._ |

MET 5K
1ava 50K
mMatlab DK

L
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NAO Software -
SDK (Software Development Kit)

Supported programming languages:

* Fully supported:
e C++ Main use to programm Services (Dienste) because it is fast
*  Python Main use to programm Tasks (Funktionen) because dynamic

* Partly supported:

* .NET
- C#
* Visual Basic
* F#

 Java

* Matlab

* Urbi

Stefan S. Horstmann (10.12.2013) MatrikelNr.: 702226 Interaktive Mobile Roboter
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NAO Software -
Structure of NAOqi

* NAOqi is a Meta-Operating-System: Means it is platform independent

* After starting the NAOqi process it will initialize couples of C++ or Python Modules like
ALMotion, ALSensors or ALMemory

Libraries Modules Broker Modules Methods

ALMemory InseData...

)

libalbase.so ALLogger ALMemory gelData(...)

ALPreferences raizeEvent|...

)

Network
libalbonjour.so I'—l ALBonjour

Aocess ALMotion anglelnterpolationy...)

getAngle(...)

libframemanager_so |—I ALFrameManager

)
)
)
liblauncher.so — ALLauncher ] -— walkTo(...}
]
]
J

)

e’ e e’ e e e ey LS

libleds.so |—| Alileds setintensity(..
Al Leds
fade(...)
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NAO Software - NAOqi API
(Appllcatlon Programming Interface)

NAOqi Core (like ALBehaviourManager)

NAOqi Motion (like Stiffness controll of the joints)

NAOqi Audio (like ALAudioRecorder)

NAOgqi Vision (like ALFaceDetection (human face) and ALVisionRecognition (objects))
NAOqi Sensors (like ALSonar or ALBattery)

NAOqi Trackers (like ALFaceTracker or ALRedBallTracker)

DCM (Device Communication Manager) (like DCM/Time or DCM/RealtimePriority)

Types (Type declaration according C++ to Python, Java & .Net (C#))

Source: .../doc-release-1.14-public/naoqi/index.html

Stefan S. Horstmann (10.12.2013) MatrikelNr.: 702226 Interaktive Mobile Roboter
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NAO Software -
Code Examples

* In general you can find some interesting example codes in C++ and Python under
.../doc-release-1.14-public/dev/example-index.html

* It exist a python script for face recognission and tracking. See NAO Software
documentation under ... /doc-release-1.14-
public/dev/python/examples/vision/face_detection.html#python-example-vision-
facedetection

* |n C++ you can controll his LED eyes under .../doc-release-1.14-
public/dev/cpp/examples/sensors/leds/leds.html#cpp-tutos-leds

* Be aware that the more he has to calculate, the faster he gets headache !

Stefan S. Horstmann (10.12.2013) MatrikelNr.: 702226 Interaktive Mobile Roboter
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NAO Software -
SDK installation under MS Windows

Install ,MS Visual Studio” (Visual Studio 2010 oder 2008)
Install ,CMake “ (CMake 2.8.3 or higher)

Install ,Python “ (Python 2.7 or higher)

A

Add Cmake and Python folder into your Systemvarialbe Path if it is not done:
Startmenu rightclick auf Computer -> Eigenschaften -> Erweiterte
Systemeinstellungen -> Erweitert -> Umgebungsvariablen -> Systemvariablen: Path
Doppelklick -> -Add at the end the two directories. Make sure that the directories are

seperated with a semicolon.
Example: ...;C:\Program Files (x86)\CMake 2.8\bin;C:\python;C:\python\Scripts

5. Install ,qiBuild“ (naoqi-sdk-1.14.5-win32-vs2010.zip) for C++ Crosscompiler

Stefan S. Horstmann (10.12.2013) MatrikelNr.: 702226 Interaktive Mobile Roboter
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NAO Software -
Status quo

* At first we have to be able to install all the SDK components proberly
* Get connection to the virtual (simulator-sdk) or real NAO Robot
* Connect the Virtual Robot to Webot

* Evaluate the behaviour and optimize the NAO Robot (Debugging)
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NAO -
Are there any questions
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NAO -
Dank you for your attentlon
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NAO Sources

e https://www.google.de/

* http://translate.google.de/

* http://www.aldebaran-robotics.com/en/

* NAO Software 1.14.5 documentation

e http://de.wikipedia.org

* http://en.wikipedia.org
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