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Statistika — priemyselné roboty

Worldwide annual supply of industrial robots
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atistika — priemyselné roboty

Numb er of multipurp ese industrial rebots (all types)
per 10,000 employees in the manufacturing industry (ISIC rev.d: C) 2014
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Statistika — priemyselné roboty

Number of multipurpose industrial robots (all types) per
10,000 employees in the automotive and in all other industries 2014
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Digitalna revolucia
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Priemyselna robotika v EU
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Priemysel 4.0

e projekt/koncept pre priemyslovo vyspelé krajiny (napr.
Nemecko) definujuci ako by mali moderné vyrobné systémy
vyzerat

e vykonnost priemyslu mozno zabezpedit len inteligentnymi
vyrobnymi konceptmi (demografické krivky, efektivita
vyuzivania zdrojov)



Priemysel 4.0
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Priemysel 4.0

e spolupraca zlozitych kyber-fyzickych systémov
— virtualne uvedenie do prevadzky (virtual commissioning)
e internet ako hlavna komunikacna infrastruktura
— realny cas
— reakcie na prianie zdkaznikov, dostupnost zdrojov a vyvoja ceny energii

— Internet of Things (loT)
e analyza znalosti z nazbieranych udajov

— cloudové riesenia
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Priemysel 4.0 - ulohy

* robot
— najpruznejsi prvok, ktory v sucasnosti zbiera informacie z vyrobného
systému, pracuje s nimi a predava ich do nadradeného informacného
systému
e cClovek
— hlavny nositel aktivit
— robot je jeho pomocnik a sluzobnik

— efektivnejsSia, menej namahava praca so sustredenim sa na samotny
vysledok



Priemyselna robotika v EU

- Reconfigurable Interactive Shop Floor Lo_gistics Plant Inspection
Manufacturing Cell and Manipulation and Servicing



Roboty spolupracujuce s ¢clovekom

e Kuka LBR iiwa
e ABB YuMi
e Fanuc CR-35iA



Kuka LBR iiwa
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ABB YuMi



Fanuc CR-35iA



Statistika — profesiondlne servisné
roboty

Service robots for professional use.
Sold units 2013 and 2012 (main applications)
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Statistika — profesiondlne servisné
roboty

Service robots for professional use.
Sold units 2013 and 2012 (continued)
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Servisné roboty (predpoved

Service robots for professional use.
Unit forecast 2014 to 2017
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Servisné roboty (predpoved

Service robots for personnel/domestic use.
Units sales Forecast 2014-2017, 2013 and 2012
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Trh v Japonsku

Market Size ($1.000)
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Source : Japan Robotics Association
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Ery servisnej robotiky
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Servisné roboty v priemysle




Servisneé roboty v priemysle
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Servisneé roboty pod vodou




Servisné roboty vo vzduchu




Servisneé roboty vo vzduchu

-\E
Global Aerial Drone Market
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Servisneé roboty vo vzduchu

Drone The big aerospace companies that have long led the drone industry offer high-powered, high-priced devices,
Diversity while a bevy of drone upstarts are pitching lightweight, low-cost drones.

» € _~ e

, J =\
pRICE.  $93 MILLION $100,000 $10,000-$15,000 $1,300
\ 7 \ >
BIG AEROSPACE COMPANIES DRONES OF SMALLER STARTUPS
NAME  Global Hawk ScanEagle Lancaster Hawkeye Phantom Vision 2+
Manufacturer  Northrop Grumman Insitu’ i PrecisionHawk DJI
PRIMARY USE  Military intelligence Surveillance i Agriculture Photography
SIZE  47.6 feet long by 56 x10.2 ft. 4x4ft. 0.95 x 0.95 ft.
130.9-foot wingspan wingspan wingspan quadcopter
WEIGHT 32250 |b. 485 |b. 31lb. 28 lb.
ENDURANCE 28 hours 24 hours 45 min 25 min
SPEED 357 mph 57 to 69 mph 25 mph 25 mph
OPERATING 60,000 ft. 19,500 ft. 400 ft. Less than 400 ft.
ALTITUDE

Source and photos: the companies  “Boeing subsidiary The Wall Street Journal



Servisneé roboty vo vesmire
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Servisné roboty v lesnictve







ervisne roboty v nebezpecnych
_ priestoroch




Vojenské servisné roboty




Servisneé roboty v banictve




Servisné roboty v zachranarstve




Servisné roboty - inteligentné vozidla

GM ACTIVE SAFETY TECHNOLOGIES:
BUILDING BLOCKS FOR AUTONOMOUS DRIVING




Servisneé roboty - inteligentné vozidla

Timeline for Adoption

Phase 1 (now to 2016):

‘Passive' autonomous
driving

Technology
Penetration

Phase 4 (two decades):
100% autonomous
penetration, utopian

society

Phase 3 (2018 to 2022):
Complete autonomous
capability

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026

Source: Company data, Morgan Stanley Research



Servisneé roboty - inteligentné vozidla

Bull-Base-Bear Cases for Potential Savings in the US
Bull Case Base Case Bear Case

Autonomous Cars Total
Savings $0_7tn

Key Fuel Price Per Gallon: $6.00 $4.00 $3.00
Assumptions .
Improvement in Fuel
Efficiency: 50% 30% 15%
Cost of Life: $9mm $8mm $6mm
Median Income per $32.5 $25.0 $19.0
Work as % of Total Time
Spent in a Car: 50% 30% 10%

Source: Company data, Morgan Stanley Research



Inteligentné vozidla a legislativa




Servisné roboty v zdravotnict
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Servisneé roboty v zdravotnictve

In Good Hands?

The number of robotic surgical
procedures world-wide by year
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Source: Intuitive Surgical The Wall Street Journal




Servisné roboty v zdravotnictve




Servisné roboty v zdravotnictve




Asistencia hendikepovanym

/BJD
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RoboticBed®



Servisné roboty v domacnosti




Servisne roboty v domacnosti
Lol




Servisné roboty na Cistenie (profi)
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Servisné roboty v skolstve




Servisneé roboty pre zabavu




Servisné roboty sprievodcovia




Servisné roboty — asistent policie




Vyrobcovia — iRobot
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Vyrobcovia - Sony




Vyrobcovia — Lockheed Martin




Vyrobcovia — General Atomics
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Statistika UAV USA

I A menacing sky

American military unmanned aerial vehicles, 2013, "000

0 0.2 04 0.6 08 10 12 Height. g
Raven RQ-11 ‘ : : ' : : 1.9
Puma 5.9
WASP 0.3
Shadow RQ-7 148
T-Hawk RQ-16 8.4
Predator/Gray Eagle *
Scan Eagle 18
Reaper MQ-9 3,000
Hunter MQ-5 820
Global Hawk RQ-4 15,000
Fire Scout MQ-8 1,000
Small Tactical UAS 61
Expeditionary UAS 245

Source: US Department of Defence *Predator=1,000kg, Gray Eagle=1,910kg



/robcovia — NASA




Vyrobcovia — Boston Dynamics




Vyrobcovia - Carnagie Mellon
University
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DARPA

Darpa Challenges

As the Pentagon’s technology incubator, the U.S. Defense Advanced Research Projects
Agency (Darpa) makes more inventive and varied use of prize challenges than any other gov-
ernment entity, They range from experiments in social-networking for intelligence-gathering
and crowd-sourcing for design collaboration to large-scale demonstrations of autonomous

gro

2009 Network Challenge - 2012 CligrQuest
2011 Shredder Challenge 2013-14 Robotics Challenge
2011 Xc2v 2013-15 FANG Challenge

Tap on a title above or use the navigation buttons at right

UNLESS OTHERWISE NOTED




DARPA

#DARPADRC ROBOTIC REALITIES

HOW DO THESE MODELS MEASURE UP?

SINGULAR, HIGHLY SPECIALIZED MEDIAL, LIMITED CAPABILITIES VERSATILE, HIGHLY CAPABLE

INDUSTRIAL

NO
SORRY

SCI-FI
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DARPA
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Vyrobcovia - Slovensko




Vyzvy v Eurdpe

Industry Field Service

Aerial Domestic

Chemical Space Edutainment
Electronics Underwater Rehabilitation
Food Search and rescue Medical

Level of Autonomy




Robot j je uz vsade
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Narodné centrum robotiky
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Ciele NCR

e vyskum a vyvoj
e spolupraca so sukromnymi firmami
e vyskumné projekty (granty)

e podpora studentov U

e propagacia robotiky ’ ’

e organizacia rob. sutazi B I
ROBOTIKY



servisna robotika
ROS
SLAM a navigacia

mobilna robotika
vizualne systémy
mobilna
UERIBIEE



priem. robotika
silov.-mom. riadenie
autom. zvaranie
potlacenie kmitov

humanoidy
atypické koncepty
spracovanie udajov
light weight roboty
dronv



Aktualne projekty
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V com nam pomaha Matlab

* rychle prototypovanie
* navrh riadenia robotov (napr. zlozity hybridny

podvozok)
* prepojenie na ROS
* rychle spracovanie udajov q
e vizualne systémy (aj FPGA) BRRODN: I
ROBOTIKY

e Studenti v BP, DP a sutaz Istrobot



Koniec

Dakujem za pozornost



