
 

Practică 2017



IMSAR

• Robotics

• Automation

• AI

Past 5ys:

• 4 international projects

• 10 national projects

http://erris.gov.ro/Mechatronics



Practică 2017

• T1: Virtual Environment

• Unity3D

• PC / PLC

• T2: Mobile and walking robots

• Nao

• 6WD

• Arduino / Raspberry

• T3: Learning and inference

• OpenCV / TF

• Matlab / Fuzzy 

• Dronekit



 



 

Unity 3D

• Game Engine

• Physics Engine (PhysX)

• Detectie de coliziuni

• Forte de frecare si
reactiune

• Utilizare pe mai multe
platforme

• Win, iOS, Android, etc.

• Importare modele
2D/3D



 

Unity 3D

• Modelul 3D al robotului
NAO

• Toate componentele
robotului au atribuite
proprietati fizice ce confera
realism simularilor.

• Fiecare componenta este
prinsa una de alta prin
intermediul unor articulatii
de rotatie (1DOF).

• Posibilitatea de atasare de
scripturi personalizate
oricarei componente.



 

Unity 3D

• Scripting

• C# sau JavaScript

• Integrare cu Visual
Studio

• Tutoriale si Exemple
numeroase pe pagina
oficiala

• Comunitate mare de
utilizatori

• Licenta Unity gratuita
pentru uz personal
(non comercial)

public class ExampleBehaviourScript : MonoBehaviour 

{ 

void Update() 

{ 

if (Input.GetKeyDown(KeyCode.R)) { 

GetComponent<Renderer> ().material.color = 
Color.red; 

} 

if (Input.GetKeyDown(KeyCode.G)) { 

GetComponent<Renderer>().material.color = 
Color.green; 

} 

if (Input.GetKeyDown(KeyCode.B)) { 

GetComponent<Renderer>().material.color = 
Color.blue; 

}

}

}

http://docs.unity3d.com/Documentation/ScriptReference/Input.GetKeyDown.html
http://docs.unity3d.com/Documentation/ScriptReference/Color-red.html
http://docs.unity3d.com/Documentation/ScriptReference/Input.GetKeyDown.html
http://docs.unity3d.com/Documentation/ScriptReference/Color-green.html
http://docs.unity3d.com/Documentation/ScriptReference/Input.GetKeyDown.html
http://docs.unity3d.com/Documentation/ScriptReference/Color-blue.html


 

PLC



 

PLC (ABB – configurare)



 

CodeSys (ABB)



 



Generating the motion trajectory and controlling the dynamics of NAO for specific tasks

Nao is moving towards an obstacale
-Choregraph-

Nao is moving towards a desired location
-Webots-

NAO

• Coregraph is a development software made by Aldebaran

• Webots is a visualization and development software



• The kinematic structure of the robot

• 25 degreees of freedom: 6 on each leg, 6 on each the hand and
two on the head

Nao kinematics

Generating the motion trajectory and controlling the dynamics of NAO for specific tasks



• Flow diagram of the commands to motors and sensors

• 2 CPU’s : one in the head and one in the chest

• Naoqi library for C, Python, Java, Matlab

• Extending Naoqi module library

Generating the motion

Generating the motion trajectory and controlling the dynamics of NAO for specific tasks



• Communication protocols between mother board, chest board
and Nao modules: I2C, RS485, USB

Generating the motion

Generating the motion trajectory and controlling the dynamics of NAO for specific tasks



Generating the motion trajectory and controlling the dynamics of NAO for specific tasks

• Local control and motion control

• Local control in 1ms and motion control in 20 ms

2. NAO structure



• Programming Nao movements in Coregraph

• Standard toolboxes for motion, vision, speaking, hearing,
stbilitity, etc

• Developing new features

Generating the motion

Generating the motion trajectory and controlling the dynamics of NAO for specific tasks



• Monitoring data from sensors, devices, modules, etc

• Robot view

• Controlling several robots

Generating the motion

Generating the motion trajectory and controlling the dynamics of NAO for specific tasks



• Generating Nao motion using move module

• Every Choregraph module is a Python class

Generating the motion trajectory and controlling the dynamics of NAO for specific tasks

Generating the motion



Decision making 
algorithm

• developing innovative decision making algorithms based on the data
from Nao’s sonar, force sensors, cameras, etc.

• implementing other sensors, e.g. proximity sensors

• innovative decision making algorithms that will be implemented:
Virtual Projection Method, Fuzzy, Neutrosophic Theory, Extenics, etc.

Future

developmets

using Nao

Generating the motion trajectory and controlling the dynamics of NAO for specific tasks



Generating the motion trajectory and controlling the dynamics of NAO for specific tasks

6Wheel Drive Robot

• 6 wheel drive robot

• decision making algorithms will be implemented: Fuzzy, Neutrosophic
Theory, Extenics, etc.



Generating the motion trajectory and controlling the dynamics of NAO for specific tasks

Controlling the 6WD Robot

• Controllers : Arduino Mega and Pololu motor drivers:

• developing innovative decision making algorithms based on the data
from 6WD Robot’s sonar, distance sensor, gyro, etc.

• innovative decision making algorithms that will be implemented: Fuzzy,
Neutrosophic Theory, Extenics, etc.



Generating the motion trajectory and controlling the dynamics of NAO for specific tasks

Controlling the 6WD Robot

• C-based Code

• Monitor your variables

• Libraries for many types of devices



 



Learning / Optimisation



Computer Vision



Decision systems

x(position)

U

DSN

DTN

DTP

critical
area

DSP

df

bf

bof

dxbxbox
aoxaxcx

cf

af

aof

f(force)

CRX

FCRX

CRX

FCRX



Dronekit



 



Aplicație practică

• Portal ETTI

- CV

- Scrisoare de intenție

- Ce temă? -> http://itlectures.ro/ro_RO/2017/01/25/practica-imsar-2017/

- De ce?

- Experiențe similare?

• Calendar

• Termen limită aplicații: 2 aprilie

• Interviuri: 3 - 14 aprilie

• Date contact
• victor.vladareanu@vipro.edu.ro




