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Moving objects control systems

Basic software requirement:
*minimum response time for input
parameters;

Basic hardware requirements:
ecompactness;
*energy consumption minimization.

Basic system requirements
sexpected behavior of the system;
ereliability;

«durability.
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Development of programs for the microcontroller

* HEX - files

HEX

Atmega 8A
Programmer
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Creation and investigation system virtual prototype

PTC

p l ( fEPRDDUCT&SERUICE Creo parametric
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Modern hardware and software platforms

Arduino

Raspberry Pi

Altera Cyclone
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Real prototype
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Development and Application of Remote Laboratory for
Design of Embedded Systems (RELDES)

"

|

RELDES team

Presentation of RL
Zaporizhzhya,
October 15, 2015
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ESs design technologies

Mobile

Redundancy resources

Response time

Productivity —p
Platunov A.E, 2012
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Launchpad Beagle Bone Black

MSP430

Arduino

Price

Demand

Freeduino

Ui
Launchpad
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Launchpad
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Altera Cyclone
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Raspberry Pi
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Breadboard Circuits + Simulation Schematic + PCB

Circuit Scribe Editor Beta electrondnks

Easily create and simulate ) CONDUCTIVE TRACES T
Circuit Scribe sketches online. DIRMLCONDAIYE ThACES ‘

N .o DE
Arduino simulator
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Remote laboratories in the fields of

electronics BTexas
e GOLDI
e WEBENCH ® Design Center
e DEUSTO
* Intel Remote.Lab e T
e iLabs Mis Expertmantos
\WebTHERM®—- Board Layc

“View
interactions

between
components

+Diode and IC
both generate
heat

«Effect of
backside copper
and vias
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RELDES Hardware architecture

User side Server side
(cross-platform)
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RELDES Software architecture

HTML. CSS, IS

Web Client

Program Upload:

Code Upload T —

File Upload . -
Arduino Control Service Camera

Live Video Report Service Physical Experiments
WebSocket Video Stream
Results Display
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Laboratory process diagram
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RELDES interface
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Work in progress

Future work will be focused on:

e expanding the range of provided hardware-software
platforms;

 adding the set of experiments for solution of different tasks
of embedded systems of mobile objects control design;

. development of special mechanism of lab reservation;

creation of statistical data processing module for control of
laboratory using.
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CNC machine

for training students

Presentation of project
Zaporizhzhya,
October 15, 2015
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CNC Machine Control Unit

Power supply module
Commands
transformation module
Motor control driver
Sensor control module

Thilisi
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CNC Machine Control Unit

us
7809

o mgon L8 1. Power supply module
T T - 2. Commands
3 G ’ .
L - T _ transformation module
D 4 s P Q . 3. Motor control driver
; ’ > 4. Sensor control module

=0
20u

The main components: LM7805, LM7809, LM78033

Thilisi
28 Zaporizhzhya National Technical University




Co-funded by the Development of Embedded System Courses with implementation
Tempus Programme of Innovative Virtual approaches for integration of Research,

of the European Unio Education and Production in UA, GE, AM

CNC Machine Control Unit

Power supply module
Commands
transformation module
Motor control driver
Sensor control module

epp ptH
i

spssasst Dol 58, .0,00

PICIGFIT

The main components : PIC16f877a
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CNC Machine Control Unit

§ .. 1. Powersupply module

§ & 2. Commands

D transformation module

g 3. Motor control driver
4. Sensor control module

EEHHBHHE%

HEEEEETEE
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CNC Machine Control Unit

o ﬁ 2w 1. Power supply module
[ s \ A 2. Commands
‘ M .
e : transformation module
v B 3. Motor control driver
; 4. Sensor control module
' K
L Ri6
E :i {Jj_ ok
'] o

PIHFaMA 0 1o
[ RIT

(2
1

The main components : PIC16F84a
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CNC Machine Control Unit

Programing of
PIC12C509A,
PIC16F84,
- PIC16F84A,
PIC16F628A
“L'i' PIC16F877A
—
‘]DMI,LDEI.HIHIHGL
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CNC Machine hardware design
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The Test Program
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Work in progress

—_—

PIC16FXXX Arduino Raspbery Pi STM32
Cheaper, but less quality and Expensive, but high quality, more
functionality functionality
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Work in progress

Limiting
commands of
control

Arduino Control Unit Hardware
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Modern tools for
design and prototyping

l ‘ ':'":‘ PRODUCT & SERVICE
ADVANTAGE®

3D printer Leapfrog Creatr HS
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Student integrated project in

Creo Elements/Pro 5.0
| : :
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CREO virtual model of car body
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CREOQ virtual model of
, = electromechanical system
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Design of 3D model of transformer beam
in Creo 2.0

\/

fin angle-plate

P “u
clamp-fixing | x : B\ \ \\‘)J A AL AR

LA AR

bracket

\
screw-nut
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CREQO virtual model of CNC machine
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1o

CREO virtual model of simple valve
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3D printing

Zaporizhzhya National Technical University
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We are open for new projects

)’ NODSPHERE [t

MOTIVATIONS

D i
& VIHXWHWPWHIOBAS LLUKOJA

| want to learn how ti

and robots are gre:

“ | want to make a business
out of robotics applications LT

o | want to show my friends

what | can do with a robot ¢4

https://community.aldebaran.com/en/developerprogram
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THANK YOU FOR
YOUR ATTENTION!
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Address:

Zaporizhzhya National Technical University
Zhukovskogo Str, 64

Zaporizhzhya

Ukraine 69063

E-mail:;
parhom@zntu.edu.ua

Telephone:
+38-061-7698267
(Software Tools Department) URL:

+38-068-4461774 _
(Anzhelika Parkhomenko) http://zntu.edu.ua/

Thilisi
48 Zaporizhzhya National Technical University



mailto:parhom@zntu.edu.ua
http://zntu.edu.ua/

	Слайд номер 1
	Слайд номер 2
	Слайд номер 3
	Слайд номер 4
	Слайд номер 5
	Слайд номер 6
	Слайд номер 7
	Слайд номер 8
	Слайд номер 9
	Слайд номер 10
	Слайд номер 11
	Слайд номер 12
	Слайд номер 13
	Слайд номер 14
	Слайд номер 15
	Слайд номер 16
	Слайд номер 17
	Слайд номер 18
	Слайд номер 19
	Слайд номер 20
	Слайд номер 21
	Слайд номер 22
	Слайд номер 23
	Слайд номер 24
	Слайд номер 25
	Слайд номер 26
	Слайд номер 27
	Слайд номер 28
	Слайд номер 29
	Слайд номер 30
	Слайд номер 31
	Слайд номер 32
	Слайд номер 33
	Слайд номер 34
	Слайд номер 35
	Слайд номер 36
	Слайд номер 37
	Слайд номер 38
	Слайд номер 39
	Слайд номер 40
	Слайд номер 41
	Слайд номер 42
	Слайд номер 43
	Слайд номер 44
	Слайд номер 45
	Слайд номер 46
	Слайд номер 47
	Слайд номер 48

