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Practica 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




Tema 1.
Virtual Environment

Unity3D / PLCs




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




* 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.




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;

}
}

Scripting

* C# sau JavaScript

* Integrare cu Visual
Studio

* Tutoriale si Exemple
numeroase pe pagina
oficiala

e Comunitate mare de
utilizatori

* Licenta Unity gratuita
pentru uz personal
(non comercial)



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
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CodeSys (ABB)

FUNCTION_BLOCK S_Computation

VAR_INPUT
el:LREAL;
e2:LREAL;
elder:LREAL;
e2der:LREAL;
elint:LREAL;

VAR_OUTPUT

.2,
2,

<

<
>

S: ARRAY [1 LREAL;
END_VAR
VAR
kl: REAL;
k2: REAL;
eminl: REAL := 0.1;
emin2: REAL := 0.15;
emax1: REAL 0.75;
emax2: REAL := 0.75;
END_VAR
k1
k2
1F (BBS (el)
ELSIF  (ABS (el)
ELSE k1 := el/emaxl;
END_IF ;
IF (ABS (22)
ELSIF (RBS (e2)
ELSE X2 := e2/emax2;
END_IF ;
sl elder + Lamb [1,1]
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eminl) THEN
= emax1) THEN
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Tema 2.
Mobile and walking robots

NAO robot / 6WD Robot




Generating the motion trajectory and controlling the dvnamics of NAQO for specific tasks

NAO

e . S

————————= —

4t 8

Nao is moving towards an obstacale Nao is moving towards a desired location
-Choregraph- -Webots-

* Coregraph is a development software made by Aldebaran

*  Webots is a visualization and development software




Generating the motion trajectory and controlling the dvnamics of NAQO for specific tasks

Nao kinematics

HeadPitch HeadYaw
RShoulderRoll LShoulderRoll

|
oY "‘_ ;_
RShoulderPitch = ¢ . " #_ A LShoulderPitch
\

REIbowRoll LEIbowYaw

REIbowYaw LEIbowRoll

RWristYaw LWristYaw

RHand 3 = LHand
RHipYawPitch f @y % : LHipYawPitch
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. 3 "~y
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* The kinematic structure of the robot

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




Generating the motion trajectory and controlling the dvnamics of NAQO for specific tasks

Generating the motion

Naoqi

ALMemory A

i P —
Preferences files a2 < wig Head
Devices xml Devices
DCM.xml

f——
ChestBoard

All other
e 2 CPU’s:oneinthe head and one in the chest @

* Flow diagram of the commands to motors and sensors

* Naogqi library for C, Python, Java, Matlab

* Extending Naoqi module library




Generating the motion trajectory and controlling the dvnamics of NAQO for specific tasks

Generating the motion
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 Communication protocols between mother board, chest board
and Nao modules: 12C, RS485, USB




Generating the motion trajectory and controlling the dvnamics of NAQO for specific tasks

2. NAO structure
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* Local control and motion control

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




Generating the motion trajectory and controlling the dvnamics of NAQO for specific tasks

Generating the motion
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* Programming Nao movements in Coregraph

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

* Developing new features




Generating the motion trajectory and controlling the dvnamics of NAQO for specific tasks

Generating the motion
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* Monitoring data from sensors, devices, modules, etc
* Robot view

e Controlling several robots




Generating the motion trajectory and controlling the dvnamics of NAQO for specific tasks

Generating the motion

Script editor =]

MoveTo X

class MyClass (GeneratedClass):
def _ init_ ( )i
GeneratedClass. init__ (self, False)
ALProxy ("ALMotion")
E ThresholdPos

self.positi

def onLoad ( L
pass

def onUnload( De
self.motion.moveToward(0.0, 0.0, 0.0)

def onInput onStart( DE
import almath
# The command position estimation will be set to the sensor position
# when the robot starts moving, so we use sensors first and commands

latér.
initPosition = almath.Pose2D(self.motion.getRobotPosition (True))
targetDistance = almath.Pose2D(self.getParameter("Distance X (m)™),
self.getParameter("Distance ¥ (m)"),

self.getParameter("Theta (deg)"} * almath.PI / 180)
expectedEndPosition = initPosition * targetDistance
enableArms = self.getParameter ("Arms movement enabled")
self.motion.setMoveArmsEnabled (enableArms, enableArms)
self.motion.moveTo(self.getParameter ("Distance X (m)"),

self.getParameter("Distance ¥ (m)"),

self.getParameter("Theta (deg)"} * almath.PI / 180)

# The move is finished so output
realEndPosition = almath.Pose2D({self.motion.getRobotPosition (False))
positionError = realEndPosition.diff (expectedEndPosition)

ks N
[— = | o |

* Generating Nao motion using move module

* Every Choregraph module is a Python class




Generating the motion trajectory and controlling the dvnamics of NAQO for specific tasks

Future Decision making
developmets ' algorithm
using Nao

* 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.




Generating the motion trajectory and controlling the dvnamics of NAQO for specific tasks

6Wheel Drive Robot

e 6 wheel drive robot

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




Generating the motion trajectory and controlling the dvnamics of NAQO 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 dvnamics of NAQO for specific tasks

Controlling the 6WD Robot
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* Monitor your variables

* Libraries for many types of devices




Tema 3.
Learning and inference systems

Fuzzy / Dronekit
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Dronekit

DRONEKIT

Developer tools for drones

Distance: 0.7989 km
Prev: 522 46 m AZ: 67
Home: 462,94 m

spyder

-

Loading history plugin.

PRl viavronT v |
Bl viavrONT -
PRl VAYFONT  ~

Bl v~eon - CRL

pyder (all)

Be St Gewch owoe Ienscheciee  Workpace  Domvelmnsde gew o

kel bl

Bl L Lo B L, Sl R s T

FesevsecenEe

TLL

LR

i eipiores

Extemal conesie

+Paen @

prmn—

perrsara: m7

e Prtron e spvderibivges G=K ]

Refresn

sty g

Ercadng: TE- Lrw: 58 ok 31

v e G Rekmn (5 oot

| Lat I Long
| -25.0407928 |1

TERMINAL HELP N,

B 22 %

>1412

1451

l215

1

4

9

w KML

ogleSatellite Ma i

Status: loaded tiles
| Load WP File

=

3504173272
long 117.8277683:
Alt (abs) 38




Aplicatia




Aplicatie practica

Portal ETTI

cv

Scrisoare de intentie

- Ce tema? -> http://itlectures.ro/ro_R0O/2017/01/25/practica-imsar-2017/
- De ce?

- Experiente similare?

Calendar

* Termen limita aplicatii: 2 aprilie

* Interviuri: 3 - 14 aprilie

Date contact

* victor.vladareanu@vipro.edu.ro




Thank you
for your attention!




