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Agenda prezentace

e Predstaveni spolec¢nosti ELCOM, a.s.
e Mechatronicky system na kontrolu PCB

e Mechatronicky system pro optickou kontrolu
svaru

e Kontrola svetlometu
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ELCOM, a.s. ®

e Spolecnost zalozena v roce 1990
 Ceska spole¢nost

e 165 zaméstnancu

e Rocni obrat: 250 - 350 mil.CZK

¥}

e Zamereni: elektrotechnika
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e [SO 9001

BUREAU VERITAS

Certification

Certification

Avarded 1o

ELCOM, a.s.
Head office and site: Praha 4, Na Vétrowa 34, PSC 142 00
uicora 4871753, B0
i r echnologick 374/8. Ostrava
Production plant K Perntejnu 627, Bystfice nad Pemlejnem
Caec!

Bureau Veritas certifics that the Mansgement System of the sbove organisation
has been audited and found 10 be in accordance with the sequirements

of the manag em standard deiziled below
Standard
CSN EN ISO 9001:2009
Seope of spply

DESIGN, MANUFACTURING, INSTALLATION
AND MAINTENANCE OF ELECTRICAL AND APPLIED

ELECTRONICS PRODUCTS

DESIGN, MANUFAGTURING, INSTALLATION

AND MAINTENANCE OF SPECIAL TEST
AND MEASUREMENTS SYSTEMS.
ELECTRICAL CONSTRUCTION AND PROJECT MANAGEMENT
IN ELECTRICAL ENGINEERING.

‘SOFTWARE DEVELOPMENT.

Ongns Apprvs D 27 SEPTEMBER 2008

088 215
e o1 e gy

e 147 JUNE 2011
Coritims Nordcs 11000088 § 3100

E0053498

Certifikaty
ISO 14001, OHSAS 18001

BUREAU VERITAS

Certification

Certification

Aneacded to

ELCOM, a.s.
Head office and ste’ Praha 4, Na Vitrové 34, PEC 142 00
St ke 48Tt e
‘echnologicka 374/6, Oslrava
Preduction ptam K Perndiejnu 627, Bystfice nad Pemétejnem
Repubc.

Bureau Veritas certifics that the Managemcnt System of the above organisation
s been audited and found ro-be in accordance with the requiremnts

 the management systems standard detailed below:

Standard

CSN EN ISO 14001:2005

Seope of supply

DESIGN, MANUFACTURING, INSTALLATION
AND MAINTENANCE OF ELECTRICAL AND APPLIED
ELECTRONICS PRODUCTS
DESIGN, MANUFACTURING, INSTALLATION

S.
ELECTRICAL CO NSTRLI{“TIDN AND PROJECT MANAGEMENT
N ELECTRICAL ENGINEERING.
FTWARE DEVELOPMENT

gl Appronl D 27" SEPTEMBER 2008

St e eaacm
it 27° JULY 2014

e 14 JUNE 2011

Gt Norrber 11000088 § 3100

BUREAU VERITAS

Certification

Certification

Awarded to

ELCOM, a

Heat oo and ke Prahe , Mo v;uwe:. PSC 14200
icova 447758, B0

Y icks 8, Ostrava
Producton :m K =;mgrqnu m a,-:ru nad Pernstejnem
Repubie:
Burcau Veritas certifics that the Management Systern. of the above organisation

udited and found o be in accordance with the requirements
f the management system standard detailed below

has |

Standard

CSN OHSAS 18001:2008

Scope of supply

DESIGN, MANUFACTURING, INSTALLATION
AND MAINTENANCE OF ELECTRICAL AND APPLIED
ELECTRONICS PRODUCTS.
DESIGN, MANUFACTURING, INSTALLATION
AND MAINTENANCE OF SPECIAL TEsT
AND MEASUREMENTS SYSTEM:
ELECTRICAL CDNSTRUCT!ON AND PROJECT MANAGEMENT
ELECTRICAL ENGINEERING.
soF!’WARE DEVELOPMENT.

Ongind App " FEBRUARY 2011

Sty e o
o 27 ALY 2014

P

W JUNE 2011

G Niasher 11000084 S$3100
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Divize spolecnosti ELCOM

Praha @
Ostrava e

Bystiice n.P. @

, » Aplikovana elektronika
e Pohony

e Realizace a inzenyring

e Virtualni instrumentace

e \/yroba

E0053498 © ELCOM, a.s.



Divize Virtualni instrumentace

e Zalozena v roce 1997
e 90 zameéstnancu

e Sidlo ve Vedecko-technologickém parku v
blizkosti VSB-TU Ostrava

e Elektrotechnika. vvroba specialnich zarizeni

Ostrava e

E0053498 © ELCOM, a.s.



ELCOM celosvetove

Praha
Brno
Ostrava
Bystrice nad Pernstejnem
=
Changshu
Che
= Suzhou
= o
Hong Kong

Abu Dhabi
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ELCOM - dodavky reseni

celosvetove

Power Quality
Automotive
Instrumentation SW
Chemical Industry
Electrical Industry
Food Industry
Water Processing
Electronics Industry
Railways industry

00 000
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Kamerovy system na kontrolu PCB

panelu

Kamerovy systém na kontrolu polohy PCB vUc¢i LED Cipu
Obrazovy bod odpovida 0.007mm (7um).

Zafizeni méfi vzdalenost dér vudi referenénim bodiim pro naslednou
operaci

Aplikace kameroveého systému v prostiredi NI LabView

E0053498 © ELCOM, a.s.



Kamerovy system na kontrolu PCB
panelu

 Deska PCB tvorena z 16 dil¢ich PCB
e Rozmér 290x190mm

0&2

E0053498 © ELCOM, a.s.



Kamerovy system na kontrolu PCB
panelu

« Zakaznikem definovany zpusob méfeni.

» Méfeni uhlu a, vzdalenosti X, vzdalenosti Y (mezi body D a C) a priméry
jednotlivych dér H1, H2.

Zamérné body na PCB

E0053498 © ELCOM, a.s.



Kamerovy system na kontrolu PCB
panelu

29M GigE kamera s telecentrickou
sestavou ! - - ULV

1 obrazovy bod cca odpovida 0,007mm Ihomiiied
rozhranim Dual GigE
Zorné pole kamery 46x32 mm

Telecentrické svétlo (protisvit) je uréeno
pro detekci dér

Kruhove osvétleni slouzi pro detekci
pozice Cipu LED a Cteni 2D kodu

Telecentrické
svétlo

E0053498 © ELCOM, a.s.



Kamerovy system na kontrolu PCB
panelu

- Kamera s
ﬁmpgtgomce PR objektivem

Linearni servopohon
kamery

Linearni servopohon

pripravku

Home pozice pro
osu kamery

Upinaci valce

Pneumaticky manipulator
pro PCB

Pripravek pro uchyceni PCB,
zakladaci pozice

E0053498 © ELCOM, a.s.



* Vysledek méreni

panelu

Kamerovy systém na kontrolu PCB

» vypocitané vzdalenosti dér pro jednotlivé PCB. Vypocet pro naslednou

vyrobni operaci.

E0053498

Axis 1 (PCB) mm

Axis 2 (Camera) mm
100

80
|

1.%0

1.10

L§0

1.8|0

ZOIO 21|.

Reference
PCE1 H1
PCE1 H2
PCBZ H1
PCE2 H2
PCES H1
PCE3 H2
PCE4 H1
PCB4 H2
PCES H1
PCBS H2
PCEB H1
PCBS H2
PCET H1
PCET H2
PCES H1
PCES H2
PCE9 H1
PCE9 H2
PCE10 HL
PCE10 H2
PCE11 HL
PCE11 H2
PCBE12 HL
PCBE12 H2
PCE13 HL
PCE13 H2
PCE14 HL
PCE14 H2
PCELS HL
PCE15 H2
PCE16 HL
PCE16 H2

© ELCOM, a.s.



o SW aplikace

‘ /' datum: 13.04.2015
= uZivatel: x

panelu

- nahled na uzivatelské rozhrani.

VW Touran 378

S [gwon | atbr [ sunswd [ oséteni | i

lyystedky . ]

Vyslediy
Testy |
44 Kon 20 kodu §

& PCB 15

i & PCB 2D kad

4 4 Lowbeam BAS

= of? Kontre
e
& o PCE

& 4 Lowbeam BASE - Ko
& Kontrola 2D kod

o B 7
o PCB 2D

o Lowbeam BASE - Kont
+ 38 Kontrola 2D kodu PCB
L-3 PCB

& o PCB 2

& Lowt

i Kont D ked

& ———PCB 2 ——

Nastaveni pozice pro cteni
2D kédu PCB

- Testovani
{24  OK: 0 NOK: 196
Celkem: 196

[iiisoingl | Keitovat vischoy chvby |

Chyby |

11:53:42 - 16.04.15 - Nastavena pozice os “pcb-9-2d" (6, 2) ﬂ
- 16.04.15 - Délka macra Measure.mcode 2.4 5
- 16.04.15 - Axis1 PCB >>> Stop Dif.: 0.0002 >>> Position: 156.9047 (156.9048)

- 16,04,15 - Axis? Camera >>> Stop Dif.; 0.0000 >>> Position; 159.4343 (159.4342) |

Kamerovy systém na kontrolu PCB

‘ 1x1 0.38X B-bit image 255 (0,0)

| ] et (3 ) 25 20

Pouzit?

13.04.2015 - 11:3:28 fx %)

Vzdilenost x |DH1|
20,00 mm|[19,985 mi][ 0,05 mum| ] =
— ==

Tokrance

Vzdilenost y |CD|

[0,50 mm [[0,513 mm][+0,05 mm] (¥ reas sencee
— =

Tokrance

Uhel mezi Line B a Line C
[16,00 < 16,98 = Jls1,00 - AT
Limnit ImdPeno

Takrance

21,748 mi| |[F1F2]

Zmfora

40,002 mu| [H1H2|

TmcFora

Primér diry H1
|1,95 mm ||1 97 mTJJZ,DU mm |
Fano

ey T
HZ

Zmafena

Maximam

oz ogi: O A0T4160075x 0 Snap Oms  Vyhodnooesis Oma

E0053498
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Vyborte v oheazi = kamery obiast pro leze reference kamery.

Tn PCB

PCD Lowhenm BASE

JL e

=l Metoda detee:

Proces

Kamerovy systém na kontrolu PCB

panelu

* Dialog pro nastaveni parametrll méfreni

Vellot ik
oo e b
nwiriviss [

0

botait

Nermel Stk i)

9 5

Mimimaln wtemast [strength}

y\v\“i‘ur

v

Maximslni Odebylka

100000 | [0.515

hf
I

Vyberto v obeazi 7 kamery oblast pro nalereni 7amEtovaciha bodu F1 (pravy horm).

[=mer=

PCB Lowtaam BASE

o Pl

= eraaa detekes hean
Proces

Velikast kioku

o0

Barva heany

== 0

Kernel  Sirka (width)
7 [
inimaln strewost [strength)
10.0

Zoracavin.

Tyn Interpalace

Maximsind Odehyika

[0 |51 ]

#576x4384 0.12X B-bit Image 10 (0.0)

e e it

g’xm:
[ RS-~
: (R

Postupné vyberte v obraze hrany &ipd LED a definujte body pro proloZeni pifimkou.
(Stred pfimky je potom bod "C")

o= ]

Casgrodnnzanic Oms

Typ PCB

PCB Lowbeam BASE W

[E Pouzer |

Popis

Ll

:l Detekee hran

60 (100

11100 |60 | Zespodu nahoi
2150 |60 |Zleva do prava
3150 | 100 | Zprava do leva
4100 |60 | Zespodu nahor

Smazat

Pridat

Detekce rohovych bodi €ipl LED

Velikost kroku  Barva hrany
Polarita

Nib&zné hramy 7
Kernel Sirka (width)

malni strmost (strength)

Zpracovani

6576x4384 0.12X 8-bit image 46

(6475,3052)

E0053498
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« Modul pro kalibraci obrazu.

E0053498

|Kalibrace Obrazu ¥

Seznam kamer

\KemeraVrtani || Seimout |
L oedt ]

Angle Relative to Horizontal (deg) Axis Reference
o + Direct

. Platny pocet kalibraénich bodi?

Statistika kalibracnich chyb

0,0051617 Stiredni chyba
0,0051918 Maximalni chyba
0,0000065 Standardni odchylka
0,0372563 % Zkresleni

:

_

Kamerovy system na kontrolu PCB
panelu

© ELCOM, a.s.



Kamerovy system na kontrolu PCB
panelu

» Video AOI station

E0053498 © ELCOM, a.s.



Zarizeni pro optickou kontrolu

svaru

Zarizeni slouzi pro optickou kontrolu laserového svaru zadni kapoty
automobilu

Kamerovy systém snima svar v délce 950mm
Servopohony osa X, osa Y, osa Z

Radkova kamera 8kHz, Linear CMOS, Monochrome, GigE
12288 pixelu / fadek, rozliSeni 4um na pixel

Aplikace kamerového systému v prostifedi NI LabVIEW™

E0053498 © ELCOM, a.s.



Zarizeni pro optickou kontrolu svaru

« Testovany dil - zadni kapota

E0053498 © ELCOM, a.s.



Zarizeni pro optickou kontrolu svaru

E0053498 © ELCOM, a.s.



Zarizeni pro optickou kontrolu svaru

» Softwarova aplikace poskytuje obsluze detailni pohled na proté&jsi stranu svaru

« Umoznuje definovat vice typu vad a celkovy vysledek 10 nebo NIO. Uklada
obrazky z nasnimaného kusu cca 350MB dat na svar

» Vytvafi a zobrazuje statistiku po¢tu kusu podle obsluhou zvolené vady.

Pohony systému - probiha skenovan

Cekani na vyhodnoceni R1 (od -458,0 mm do -413,0 mm)

-455,7 mm Cekani na oznaceni zacatku trhliny

Bez trhlin: 103 | Mikro trhlina; 39

+ | = 11 [fit 6813x2500

E0053498 © ELCOM, a.s.



Zarizeni pro optickou kontrolu svaru

Komunikace - €éekam na vyhodnoceni obrazu obsluhou

Cekani na vyhodnoceni R1 (od -458,0 mm do -413,0 mm)

-443,8 mm Cekani na oznageni za&atku trhliny

Bez trhlin: 103 | Mikro trhlina: 39

El-o® 1: Mikro trhlina (R1)
i, Hodnota: 7,62
= Doba testu 120,36 =.

Cekani na zalozZeni kusu...

fit 6813x2500 0.30X 8-bit image 86 (5868,297)

Dobry kus
10: 142 NIO: 0
Celkem: 142

E0053498 © ELCOM, a.s.



Zarizeni pro optickou kontrolu svaru

Video zarizeni

E0053498 © ELCOM, a.s.



Automaticka detekce prasklin

e Zobrazena prasklina, Sifka svaru cca 2mm
» Tloustka praskliny cca 15-25um

3 f7 L0
r o Bl =3t o
,&“%
=

ks WV et $e

E0053498 © ELCOM, a.s.



Q Automaticka detekce prasklin

2 - vynasobeni konstantou - odmazani povrchu

3 - konvoluéni zvySeni kontrastu

4 - odstranéni Sumu

5 - elvalizace histogramu ve specifickém rozsahu

6 - aplikace tresholdu (potlaceni pozadi)

7 - apllkace partikularnich filtru (vyfazeni prvku nevyhovujicich parametrut - podlouhlost, velikost plochy,

E0053498 © ELCOM, a.s.




Automaticka detekce prasklin

* Vysledné nalezeni praskliny, nastaveni parametrt v aplikaci

Image

Show Feret Show Diagonal |_OFF |

Object Type

F[owomes |
.
£ —TT—

Niblack Deviation Factor

Window

‘Width

Hm) Eow)

E0053498 © ELCOM, a.s.



tlometu

e

Kontrola sv

© ELCOM, a.s.
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Kontrola svétlometu

Light sources
 Halogens, Xenons, LEDs, laser, IR

Light types

 High beam / Low beam

e Fog light

« Corner light

e Daylight running light

e Parking light

 Ambient/design light

Specialties

* Advanced Front-lighting System (AFS)
« Communications: LIN, CAN, RS-232

E0053498

© ELCOM, a.s.



Fotometricke mereni svetilometu

Kink Point Border Angle Dark Area Light Intensity

Bright Area Light Intensity

Border Color Border Gradient

E0053498 © ELCOM, a.s.



Nalezeni bodu zlomu

C1T

E0053498

F e ‘ [
T+ | e origin of h/v coordinate system }
+ 1L } ® nominal position of kink point |
| | ® actual position of kink point |
| I } displacement }
| |
Vv
l +0.4°
H — H
20° sl i
-0.57° -= A.-..fﬁ?‘i ___________________ -0.57°
A
Vertical Horizontal
ECE V:o-%'55°7 h = 0°+ 0,15°
SAE VOR v =-0.0° £0.05° h =2°%+0.25°

© ELCOM, a.s.



E0053498

Maximalni intenzita HB

ECE, SAE

ECE RHT

ECE LHT

SAE

To be
defined with
first series
parts

1.72°

-1.72°

1.72°

To be
defined with
first series
parts

-0.86°

-0.86°

-0.86°

16900 cd (thd) <

IMax-Lg <

44100 cd (tbd)

10100 cd < lggr

thd. cd < log

Location and
intensity to be
measured

Intensity at
defined
location
Intensity at
defined
location
Intensity at
defined
location

© ELCOM, a.s.



Meéereni maximalniho gradientu

-1.5°/-2,5°/-3,5°/-4,5° 0,2°
+1.5°/+2,5°/ +3,5° [ +4,5° 0,2°
-1.5°/-2,5°/-3,5°/-4,5° 0,2°

E0053498 © ELCOM, a.s.



o — :
dcalrrl | verze: 1.4.2 BMW F32F33 FULL LED LE EU
‘ / datum: 16.1.2014 Odhlasit Provoz LE EU

uZivatel: x

Se‘r’izeni Tlumeného SVétla. v 14:47:04 - 03.02.14 - Odchylka bodu zlomu od etalonu: H/WV [1.28°, -0.347] =

14:47:00 - 03.02.14 - Odchylka bodu zlomu od etalonu: H/V [1.28°, -0.347]
14:46:56 - 03.02.14 - Nastaveni pozice tubusu '-80.0" '60.0' mm a '0.0""

PouZit?

14:46:55 - 03.02.14 - Nastaveni rvchlosti oro tubus *15000" '5000" '5000° j
Definice oblasti kolem bodu zlomu
Velikost Posun - -

592x488 0.96X 8bit image 1 (83,3) |i| ﬂ Kam. Full LED 7 | [ [ 3 . .
-F o] | | = EEEE

Vv |0.30 2 : 4-++ s .

twpe: U545 b "

HX VX SkE ki

Uhel rovné &asti rozhrani
Minimum Mamérena hodnota Maximum
" - < . < .
Uhel §ikmé &asti rozhrani

Minimum Mamé&fena hodnota Maximum

9o | ¢ s < [wo |

Vyika Sikmé Easti o Minimalni jas ¢

Zobrazit CRC1S VE
Naucit etalon T&1C |CE1C CAC1E Cutaffiing

Dobﬁ Zhaveni [s]

D Konecna kontrola po sefizeni
7obrazovat detailni informace o rozhrani
[] Zobrazovat informace o Sroubovani

_ ”s
‘-.l’ybér kamery

Kam. Full LED Tlumene %7 |

Snimat Yyhodnotit

Srap [we] £3 Find [ms] & Screws [ms] 1

E0053498 © ELCOM, a.s.



— -
dca'"] verze: 0.0.12 BMW F15 F16 EU LE
‘ /" datum: 28.06.2013 Prihlasit Muster Standart RHT LE

uZivatel: y

lﬁ‘lil ﬁili“ v 17:12:28 - 25.09.13 - "LED3" vypnout (5=> "H0K0O00" R=<"*0K0" Pocet ¢teni: 2, Pofet opakovani zapisu: 1) 1=

17:12:28 - 25.09.13 - "LEDZ" vypnout (5=> "H0OKNOO" R=<"*0KN" Pocet ¢teni: 2, Pofet opakovani zapisu: 1)

Vysledky 17:12:28 - 25.09.13 - "LED1" vypnout (S>> "H0KMO0" R<<"0KM" Pocet ¢teni: 2, Pocet opakovani zapisu: 1)
17:12:28 - 25.09.13 - "LED3" vwonout (5= "HOKL0OD" R=<""0KL" Pofet ¢teni: 2. Pofet opakovani zdpisu: 11 _'I
Testy =
+ Larovy Kod -
e g . £3Tx455 1% I2-04t RES tmage 255, 255,255 (&,95) ‘ |:| History v
+ o
+ o J
+ o

+W

zlating end

=
Délka testd 72.1 s
A Dobry kus
<\\‘J OK: 75 NOK: 32
h, Celkem: 107
EEEEEEEEEE === s === =]=]=] |

E0053498 © ELCOM, a.s.



Serizeni svetlometu

Video serizeni svétlometu

E0053498 © ELCOM, a.s.



SEMINAR
"MIODERNI| KAMERY PRO ZPRACOVANI| OBRAZU"

e Liberec 24. 9. 2015 - TU v Liberci budova A (AP12)

e Olomouc 25. 9. 2015 - Katedra optiky
prirodovédecka fakulta UP v Olomouci, 4. podlazi

* Infracervené, Hyperspektralni, Vysokorychlostni, ...

Xenies  oXIMea 4

Infrared Solutions _/_I“KROTRON KQ%@R%%M

© ELCOM, a.s
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Dékuji za pozornost!

www.elcom.cz/dvi

E0053498 © ELCOM, as.
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