£ HUMUSOFT'
TCC 2018 - Demo Showcase

Nesoutézni demonstracni priklady

21.Virtualni realita a detekce kolizi
22.Ukazka neviditelnosti a simulace jevu v COMSOL Multiphysics
23.Nalévani piva typu Stout a simulace lavinového efektu v COMSOL Multiphysics
24.Deep Learning: CNN a rozpoznani objektu
25. a Raspberry PI: Sledovani pohyblivého objektu
b Arduino: Ovladani servopohonu
26. Analyza obrazku z digitalniho mikroskopu
27. Mobilny robot
28. Kresliaci robot
29. MATLAB a Analyza textu: Klasifikace sentimentu a analyza témat

30.Parrot Minidrone
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£ THUMUSOFT’
| 21 | Virtualni realita a detekce kolizi S
« Simulink 3D Animation podporuje detekci kolizi e B —
il o F=%
— Kolize 3D objektu / svazku paprski / mraéna bodu s okolnimi objekty i O .
— 1. implementace X3D senzorti ST
(PrimitivePickSensor, LinePickSensor, PointPickSensor) T2 s
e e .. -
— V ramci simula€éniho modelu umoznuje uzavreni zpétné vazby b —
prostrednictvim 3D modelu ve virtualni realité
d Aplikace: [ O i = e T N O Bl gl < —

— Modelovani kolizi pohyblivych objektl s okolim
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— Simulace funkce senzoru (LIDAR, IR, Ultrazvuk, ...)

— SLAM (Simultaneous Localization and Mapping)

— Algoritmy autonomniho fizeni

* Priklady:

— Robot v bludisti s tvorbou mapy prostredi — o A < s Ba

¥ r—

# L ot

— Robot Sawyer — manipulace a detekce kolizi
— Vizualizace mraéna bodu z LIDAR senzoru pohyblivého robota

— Let kvadrukoptéry campusem firmy MathWorks

Jan Danék
danek@humusoft.cz
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| 22 | Ukazka neviditelnosti a simulace jevu v |
COMSOL Multiphysics
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| 23 | Nalévani piva typu Stout a simulace |
lavinového efektu v COMSOL Multiphysics

' Na zdravi !



# HUMUSOFT
| 24 | Deep Learning: CNN a rozpoznani objektt

* Rozpoznani objektu
— pripojeni kamery: webcam()

— ovladani Arduina: arduino()

— nacteni predtrénované CNN AlexNet: alexnet()

— transfer learning: trainNetwork()

— klasifikace snimku: snapshot(), classify()

i H ard Ware Convolutional Neural Network (CNN) CAR v
. 9 TRUCK
— webkamera, Arduino - _ Leomed Feaives ["35/] .
« Software — i

BICYCLE X
— Neural Network Toolbox

Jaroslav Jirkovsky
jirkovsky@humusoft.cz



A HUMUSOFT

| 25a | Raspberry PI: Sledovani pohyblivého objektu

* Nalezne oranzovy objekt a natoCi kameru na jeho stred (PID regulator)

— model z prostredi Simulink spustéen samostatnée na platformé Raspberry PI
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* Hardware |
— Raspberry Pl |
« Software
— Simulink, Computer Vision System Toolbox Jaroslav Jirkovsky

jirkovsky@humusoft.cz



£ HUMUSOFT
| 25b | Arduino: Ovladani servopohonu

« Nataceni servomotoru do nahodné polohy 0° az 180°

— model z prostredi Simulink spustén samostatné na platformeé Arduino

P4 arduino_servo - Simulink — m} X
File Edit V Display  Diagr: Simulation  Analysis Code Tools Help
&Lv\l—‘iv E@"E@Q&K})UD @v 100 »@véjv
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 Hardware n 2%
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—_ A I d ul N O Number Standard Servo Write
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« Software >
Ready 150% FixedStepAuto

Jaroslav Jirkovsky

— Simulink jirkovsky@humusoft.cz
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| 26 | Analyza obrazku z digitalniho mikroskopu

« Grafické aplikace:
— Image Viewer
— Image Segmenter
— Color Thresholder

— Image Region Analyzer

 Hardware
— Mikroskop Levenhuk DTX 90

« Software
— MATLAB, Image Processing Toolbox

Jaroslav Jirkovsky
jirkovsky@humusoft.cz
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| 27 | Mobilny robot

 Riadenie pohybu robota
— Matematicky model robota
— Pohyb robota v otvorenej slucke
— PID regulacia

— Postupnost’ krokov pohybu
« Hardware

— Arduino Engineering Kit
« Software
— Podporné balicky

— Simulink, Stateflow

Michal Blaho
blaho@humusoft.sk
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| 28 | Kresliaci robot

« Kreslenie objektov
— Suradnicovy systém robota a tabule
— Pohybovanie medzi bodmi
— Spracovanie, transformacia obrazka

— Vykreslenie obrazka

« Hardware

— Arduino Engineering Kit

« Software
— Podporné balicky (Arduino, AEK)

— Toolboxy na spracovanie obrazu

Michal Blaho
blaho@humusoft.sk



| 29 | MATLAB a Analyza textu:
Klasifikace sentimentu a analyza temat

B
- Q!lmmoﬁ

* Nacéteni textu z PDF / HTML / textovych soubort romr - dAMAGE e it
“EzRoad wind T oL

- Pfedzpracovani textu wsm'3°w INChes measlied™ .Louivs,
P ulg:' = TEPOrad =8 . {ENENR
— procisténi, tokenizace . C:)S;"tyt Smph,' T TSN
— bag of words / bag of n-grams l"“"dm'a‘ood,,%w_ﬂ Y & .,",i._\:; R
— word embedding e NS :
« Trénovani modelu RIS
— Analyza témat (LDA / LSA) 2 Word Embedding +-SNE Plot
— Kilasifikace sentimentu (SVM, Classification Tree, Deep Learning, ...) “ ey
15 ste e el -
* Vizualizace e e
— wordcloud pro slova / n-gramy i ‘h:t ‘-.p'ffgél. oo
of Bode. + 47 thewr - LT
— textscatter, textscatter3 pro word embedding gm.@re:.- LR
5 R
May  p SUPPOTE g,
. Ukazky: W e
— Klasifikace sentimentu recenzi na Airbnb v Praze "l " g 10 500
_20—30 —2‘0 —1‘0 (I) 16 2I0 30

— Analyza témat u vyhlasek ze sbirky zakona Ceské republiky

Jan Studnicka
studnicka@humusoft.com



| 30 | PARROT Minidrones Support from
Simulink

 Drones are becoming more popular platforms

— Programming them can be even easier with Simulink

 Use Drone for teaching

— Give students problems to access IMU, Camera

— Explore control strategies on a real devices (less than 100 euros)

» Design and build flight control algorithms for PARROT mini-drones
— Getting started with controlling the rotors (see at booth)
— Explore External mode and log signals in real-time (see at booth)
— Use Different Simulink model to give commands to drone
— Improve your optical flow algorithms by accessing camera (see at booth)
« Hardware
— PARROT Mambo

Gareth Thomas


mailto:Gareth.Thomas@mathworks.com

