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,,Cyber physical
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,,Finding dependency’
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Megatrend: ,,pripojeni lidé*

' 25,7 mld. Lidi ... 12 6,5 mid. Lidi ... 12 7,3 mid. Lidi ...

... je 0,7 % pfipojeno. ... je 15 % P¥ipojeno. ... je 75 % pfipojeno.

1995 2005 2015

Osidleni svéta Lidé s pristupem na internet
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Internet: ,hnaci ¢len” propojeného svéta
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Definice Industry 4.0:

Industry 4.0 = ,,PROPOJENI / INTERNETTING*

40 Internetti ng of all Things and Cyber-Physical Systems

1.0 P4 'T\ Smart Grid SentiI:;e ;?aettf:orm:. Smart Building
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First Programmable Logic
Controller, Modicon 084
1969

Proé: | [] simple Objects [ ] Complex Objects HMI:

»Kyber-Fyzické* vyrobni systémy: IT-integrace na urovni pldnovani a fizeni PFinese transparentnost ve
vzajemnych vztazich u multi - adaptivnich procest“

»Propojené automobily, tovdrny, smartphony, stroje atd. umozni zcela nOVY typ squ'eb, které zcela zméni vSednost dni a
umozni velky obchodni potencial“
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Jak sami jiz pracujeme ve svéte internetu?
Internet: Internet: Internet: Internet:
-Zdroj informaci - nastroje pro -Nastroje pro hledani zavislosti -Rozhodnuti na zakladé
-Virtualni zdroje vyhledavani dat -Visualizace rozdild virtualni relaity
-Pfimé akce ve
virtudlnim svéte .
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: Context sensitive
Adaptwc Logistics L Produ Hon individual Sennces in
Virtual Prototyping /) = .. Product Life Cycle

t': Product Mem%ryj’ — >

Product speafic

Engineering Data
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Simply objects

- part, components, tools

g&
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H M I - Human Machine interface
- Displays, Browser, spec. Visual SW

Complex objects
-Machines

incl. periferies
- transporters

-roboters i
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> 1 CONNECT'V'TY PARAMETERS as: PARAMETERS as
- W.h' ; ) -Dimensions enviroment, status of sensors,
-Which informations we have . . .
M) 210 TS CermeEes) Wit -Mech. and el. Properties power consuption, part list,
subject ' . -Functions, life time producer, life time, history of
—Wh|ch information we can shere with failures/ reparatures,...
Virtual world
Simply objects Complex objects HMI - Human Machine interface
- part, components, tools -Machines - Displays, Browser, spec. Visual SW
incl. periferies '

- transporters

-roboters i
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Virtual world
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VISUALISATION + DECISIONS FINDING OF DEPENDENCE c

3. VIRTUAL 5 - DATA MINING - Mathematical Models g

world control - DATA COLECTION - Prediction
»

- work with data witout reality -STRUCTURED + UNSTR. data evaluation - Optimalisation

-Virtual control of objects

2. ACCESSIBILITY IDENTIFICATION: IDENTIFICATION: VIRTUAL VISUALISATION
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4. INTERNETING

- Direct actions via services
- Self learning systems

3. VIRTUAL
,world control“

- work with data witout reality
-Virtual control of objects

2. ACCESSIBILITY

-Virtual charakteristik
-Virtual inteligence

1. CONNECTIVITY

-Which informations we have

-How are informations connected wi'th
subject

-Which information we can shere with
Virtual world
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Self-optimalisation systems
Direct actions via SERVICES

VISUALISATION + DECISIONS
- DATA MINING
- DATA COLECTION
-STRUCTURED + UNSTR. data evaluation

IDENTIFICATION: IDENTIFICATION:

-RFID -Stations, Lines, processes ID,
-DMC IP adresses

-BAR CODE, ...... - over Wi-Fi, GRPS, wires,

- DATABASIS INT + EXT optical,...

-DATABASIS INT + EXT

PARAMETERS as:
-Dimensions

-Mech. and el. Properties
-Functions, life time

PARAMETERS as
enviroment, status of sensors,
power consuption, part list,
producer, life time, history of
failures / reparatures, ...

Simply objects Complex objects
- part, components, tools -Machines
incl. periferies
- transporters

-roboters [ ' B
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4. INTERNETING

- Direct actions via services
- Self learning systems
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Project: ,,Data mining for reduction
scrap and testing time by FM5.x“

>

4. INTERNETING

- Direct actions via services
- Self learning systems

»internetting - 14.0
Self-optimalisation systems
Direct actions via SERVICES

<

VICeS

—
Ll
> VISUALISATION + DECISIONS OF DEPENDENCE =
o 3- VIRTUAL 5 - DATA MINING hematical Models 3
— ,world control - DATA COLECTION Prediction =y
- work with data witout reality -STRUCTURED + UNSTR. data evaluation  Optimalisation s i B
= -Virtual control of objects I D m
) I i
= —
|<_E 2 ACC ESS'B' LITY IDENTIFICATION: _IDEﬁ'EFE:ATLOﬁ:_ . | VIRTUAL VISUALISATION "E O
= _Vi:tual charakteristik -RFID -§tations, I_mes, processes Iﬁ, -Display, Browsers, Tablet o<
L -Virtual inteligence -DMC IP adresses aplication e >
S -BAR CODE, ...... - over Wi-Fi, GRPS, wires, -SW'’s application ST G oC
. Pilot o
Ll - DATABASIS INT + EXT optical,... 00 600 0o 1 1 c (|7)
o N L 2
> 1 CONNECT'V'TY PARAMETERS as: PARAMETERS as m a
- —W.h' ; ) -Dimensions enviroment, status of sensors, O =
ich informations we have . . . -
e Ere e e cenmeses] Wit -Mech. and el. Properties power consuption, part list, m —
subject ' . -Functions, life time producer, life time, history of o 2
;/‘?r’t*z:rv'vfgﬁ;ma“"” R CEMEHET T i) failures / reparatures, ...
- - - - - Reifegrad in RBCB Simply ObjeCtS Comp|eX ObjeCtS HIV” - Human Machine interface
(flichendeckend) - part, components, tools -Machines - Displays, Browser, spec. Visual SW
o incl. periferies ~—~— | Project:
I - transporters ! “Tablet applikcati
= .' pplikcation for
Pilotprojekte in RBCB -roboters 1 J i

ilot |
11,2
L

14

Diesel Gasoline Systems

RBCB/TEF3 - Panek | 14.09.2015 | © Robert Bosch spol. s r.o. 2015. Alle Rechte vorbehalten, auch bzgl. jeder Verfiigung, Verwertung,

Reproduktion, Bearbeitung, Weitergabe sowie fiir den Fall von Schutzrechtsanmeldungen.

(o

— process monitoring”

) BOSCH



Inovaéni think-tank TA CR - Robert Bosch spol .s r.o.

Adaptivni vyrobni systémy

,Data mining, Big Data“

Produktova a provozni data

Propojené vyrobni systémy

Operator Smart

Inteligentni, prediktivni udrzba =HpporEaystem Mantenancs

Adaptivni logistika

Informacni toky o .

Multi Product Line Service Portal Plant Concept
14.0 -

Q| Kvalita C| Naklady T| Cas P| Nové produkty
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Pilotni projekty Robert Bosch C. Budé&jovice

14.0 - Fokus / Pilot Cil / KPI

1. ,,Prediktivni udrzba“ -Produktivita
_ « o - Efektivni feSeni problém
é’?rdviYE ¢ H.MI interface - optimalizace nakladl na udrzbu
OVeK VS. Stroj
-Kvalita
Oficialni RB-Projekt! @ - kontrolni mechanismy zajisténi kvality
i rd

2. ,Data Mining* -Naklady

- Produkt / Proces — porozuméni hranicim i

- Kolekce dat - Redukce zkudebnich &ast f-I'-I'-l‘lll-llrl'-l'—lI

- Hledani zavislosti - Adaptivni procesy Y e

- Prediktivni modelovani -OEE - Stabilni procesy

EOL Tests

-Kvalita: 0-KM, ,,Field* +
Oficialni RB — Projekt! 2ivotnost produktﬁ

3. 3D TISK - plasty - Inovace

o ~ - Redukce nakladu
(3D-Print) - ,Time to market*

- Servisni koncepty
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Sance a rizika spojené S 14.0 - fokus vyroba automotive

b4

> Sance:
. Transparentnost Q C T
« ve vzajemnych vztazich designu, vyrobnich procesu a funkce vyrobku
- Flexibilni vyrobni koncepty vcetné adaptivniho rizeni Q) |C] |T
. Self learning (,samoudici se“) systémy Q (€] T
« Nové typy sluzeb a komplexnich produktti pro zakazniky P
Q| Kvalita C| Naklady T| Cas P| Nové produkty

> Rizika:
- Bezpeénosta ochrana dat - ztraty !!!
. Nedostatec¢na datova architektura, Nedostatecné zabezpeceni dat vici zneuziti
« Vysoké pocatecni investic¢ni naklady:
« Vybudovani ,datovych fundament(”, naklady na identifikaci a datovou dostupnost
« Kompetence zaméstnancu
« Vysoké pozadavky - viz pfiklad z ,,Data Mining*
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Priklad: ,,Data Mining - Dolovani dat“ prehled potfebnych kompetenci
3 0_— _ ==, ‘

50

£503 Hassackring ke Fi
ATHO CPCON - NES Symem

DATA MINING
PHASES

.!"'..{ % n—".
' MODELLING & DATA DEPLOYMENT &
DATA DEFINITION DATA PREPARATION EVALUATION MAINTENANCE

Aly \ly \ly )
Vyhodnoceni ,
Matematicka analytika interpretace dat,
a vizualizace Opatieni/ vyrobni,

Definice a kolekce Pfiprava dat

Kompetence: dat
-uroven expert obchodni modely

ELEKTRONIKA,

MECHATRONIKA X X
-Machine connections

- Programing DDL, PLC skills, XLM

stream
- Identification, DMC readers

DATABASE, SW Enginee.
-Maintenance DB, SQL, datové X X X
architektury

-Formats languages example
- Data ,Joiners“ SW Skills

MATEMATIKA/ STATISTIKA
-Know How, tools SW und HW X X
-Result interpretation

-Self-learning Algorithm

PRODUDKT, PROCES
- Domain Knowlage X X X X

- Data aviability
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