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DizertaCna praca

Moznosti vyuZitia strojového uCenia v procese

konstruovania
Katedra KonStruovania a Casti strojov (KKCS)

* Podkladom pre d’alsi vyskum v oblasti 3D grafiky,
modelovania a vypoctov v strojnom konStruovani.

* V mechanickom konStruovani sa vyskytuje veP’mi
zriedka

» Novy sposob aplikécie a vzdelania metodiky umele;
inteligencie
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Biologicky Neuron

Co je to neuronova siet™?

Neuronova siet’
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Klasicka vs. neuronova optimalizacia
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Follow the
gradient

I’'m
oscillating...
what do | do?

Aha! I've seen
this before...
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Particle S warm Optimalization (PSO)
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Neuronova optimalizacia (machine learning)

dokaze vyuzit predoslé data podobnych

modelov na zlepSenie a zrychlenie optimalizacie
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Aplikacie IA v

strojarstve
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,Klasické priklady strojového uCenia“

A Neural Network is a fu 'on,trh‘at can learn
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Potencial Al v strojarstve

Maximalizovat’ koeficient vztlaku
— Tvar turbinovych lopatiek

Maximalizovat hmotnost —
RozloZenie nosnika mosta

Maximalizovat’ Zivnotnost — Tvar
a tlak brzdovej platnic¢ky
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Optimalizacia
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Live editor Optimizer
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Delivery dron
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Dron na doruCovanie zasielok

Vykon

Geometria
motorov

Vaha a velkost’

Ovladanie
drénu PID

zasielky
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Ako modelova t’ dron? Simulink® 3D Animation™

https://www.mathworks.co
m/help/aeroblks/quadcopt
er-project.html

Quadcopter Project 2022

This example shows how to use Simulink® to model a quadcopter, based on the Parrot® series of mini-drones. .
This example uses:

» To manage the model and source files, it uses Project Management. Aerospace Blockset

« To show the quadcopter in a three-dimensional environment, it uses Simulink 3D Animation. Optimization Toolbox

» For the collaborative development of a flight simulation application, it provides an implementation of the

Simulink Control Design
Flight Simulation application template.

Signal Processing Toolbox

This example works with the Simulink Support Package for Parrot Minidrones. Computer Vision Toolbox

as bQ u ad CO Dte rSta r‘t Note: To successfully run this example you must have a C/C++ compiler installed. simulink 3D Animation

Open the Quadcopter Project

aS bTra I eCtO rVTO Run the following command to create and open a working copy of the project files for this example: ‘ Copy Command E]

OI asbQuadcopterStart
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https://www.mathworks.com/help/aeroblks/quadcopter-project.html
https://www.mathworks.com/help/aeroblks/quadcopter-project.html
https://www.mathworks.com/help/aeroblks/quadcopter-project.html

e

SIMULATION MODELING

FORMAT APPS C File View Viewpoints Navigation Rendering Simulation Recording Help

Isometric v |Fly vied ™| A D dqQ

Stop Ti 20 :
op Time % w m) : : - Rigls i

Normal v X
LIBRARY = PREPARE Step Run Step : REVIEW RESULTS : - -
H@ Fast Restart Back ¥ v Forward 3
W

v
SIMULATE

4 Instrument Panel

©® |[’alasbQuadcopter P [Pa|Instrument Panel

Py

v
N Sﬂ._A_. File ScreenCapture View Tools Help

® 4 B | = Menu v || Home Effects Optians Help Sute

| m - P
Wabcam Dewvee Network Recorangs Shara NCH Suite

4 Quad.. O X Connecting to display(s)

File Tools View Simulatior Help Recording in
ROL aa M i
QP® S %

Collapse
Select Recording Window: Optional Effects:

lﬁ .- ~ - A = “h
@ Racard Scroan »s;

» 1 0:00:00.000 30 fs |
iy <=2 xamao s 0
fication: 100% RGB:160x120 T7=20.000 ———

Reauy e ebut Professional v 7.83 © NCH Software 1,67 -2.69]

21°C ol ‘B Y — ENG o 22:09
.Cloudy B O P_ 6_') C} _) [_ﬂ EJ & K 2DOO ;55,0




Plan PhD.

UNIVERSITY OF ZILINA

Faculty of Mechanical 2T % ®
Engincering S HUMUSOFT

Pl




Ako definovat cielovu
funkciu dronu?
(B

- PoCet koléCok na jedno nabitie
Rt
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» batérie

0

Hmotnost’ baliCka

gg Rychlost’ dortcenia

Ako definovafl
okrajové podmienky?

Maximalne zrychlenie 1G
Neposkodeny balik

pe

~

Maximalne napatie materialu
gy, = 50 MPa

Sledovat’ trajektoriu +
Netrafit’ prekazky

UNIVERSITY OF ZILINA

Faculty of Mechanical
Engineering

Pl

¢ HUMUSOFT



Zhrnutie ciel'u projektu

1. Vytvorit program, ktory vytvori syntetické data na zaklade
poziadaviek dronu

2. Program, ktory da strojarovi odporucCané parametre a hodnoty
veli€in

3. Novy sposob optimalizacie strojarskych systémov
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