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Presentation Agenda

e Company Introduction

e Vision system for resistor
e Modern Car Headlamps

e Low-Beam LED positioning
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e Founded in 1990

e Based in the Czech Republic
e 150 employees

e Annual revenue: €10 - €15 million

e Core business: Electrical Engineering
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ELCOM Products & Services

Standard Solutions and Products

Functional Testers

Power Quality Analyzers

Lean Assembly Lines

Electrical Drives

Special Power Supplies
Compensators and Conditioners

Custom Solutions

E0053498

Laboratory Automation
Test & Measurement Software Development
Instrument Drivers Development
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ELCOM Divisions

e Applied Electronics

e Drivers and Motors

e Realization and Design
e Virtual Instrumentation
e Manufacturing
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Division of Virtual Instrumentation

e Started in October 1997

e Spin-off design and development group from

the local university (vsB - Technical University of
Ostrava, Dept. of Electrical Measurements)

Ostrava e

E0053498 © ELCOM, a.s.



Target Industries

e Power Generation and Distribution
e Test and Measurement

e Automotive Industry

e Discrete Manufacturing

e Chemical Industry

e Electronics Manufacturing

e Biomedical Engineering

e Water Supply

e Pharmaceutical Industry

e Food Processing Industry
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E0053498

Target Locations

000 000

s’

Power Quality
Automotive
Instrumentation SW
Chemical Industryy
Electrical Industlf
Food Industry
Water Processing
Electronics Industry
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Kamerovy systém na kontrolu

rozmeéru a detekci vad rezistoru

Kontrola rozméru raznych typu vyrabénych dild
Kontrola vad (v Sesti pohledech)

Soucast automaticke testovaci linky

Takt zafizeni 7s

Aplikace kamerového systému v NI LabView
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Kontrola vad dilu

TFi typy nasviceni (difuzni, polazirované)
Kontrola 8 typl vad na 7 typech rezistoru
Kontrola vSech ploch dill

Az 18(6x3) snimku pro jednu soucast

E0053498
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Soucast v jednotlivych pohledech
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=

Kontrola rozméru

* Pfesné méfeni rozmérl pro jednotlivé typy vyrobku (rozliSeni 20um)
» Telecentricky objektiv a svétlo
» Kontrola soucasti ve dvou pohledech

1

2]
=
Mﬂ;:%x‘l-zl“_[ﬂ_ﬁ o
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SW Aplikace

NI LabView
Modularni konfigurovatelna aplikace

Moznost uzivatele doplnit nove typy vyrobku a doplnit
kamerové kontroly
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Vysledky
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Délka testid 8,1 s

Dobry kus
OK: 248 NOK: 540
Celkem: 788
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Meéereni rozm

onfigurace

Rozméry soucastky D2TO z predniho pohledu

4w | I4B0B00,STXER mage D (704,1066)

Rozméry soucistky D2TO z boéniho pohledu

o ot w5 \ﬁ@@@

{11A) Rovnobé&inost noZicky A {11B) Rovnobé&inost noZiiky B |

{0) Koordinaty {1) Sifka téla (2) Vyska téla (3A) Vyska nozicek | {3B) Vyika nozicek

Vyska téla (mm)

1
2048x1080 0.5% &-bit image 254 (0,00 |

(20) Otiepy na noZickach |

{5) Roztec nozicek (BA) Siika nozicky (6B} Siika nozicky | {10} Primér diry |

Zobrazit detaily

|Vyt\rof‘te 1 nebo vice ROl v souvislych oblastech stran vysky téla

Haméirene hodnoty

Minimum Mininalm Priimérna Maximalm Maximum

Smér hledan hran
Hrana shora/zleva

Hrana zespodafzprava Metoda proloZeni hran

:| |?_e svétle do tmave || :l |Ze svétle do tmave || :| |P|'l°|mé| ||

[15000 | < [te219 | [16259 | [16283 | < [16.500
w

Vyhodnotit QK Storno

[l

E0053498
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E0053498

Méreni rozméru - konfigurace

Rozméry soucastky RTO F z prfedniho pohledu

< 3
i ey
3 ms | 204621080 0,57 &-bit image 0 (954,1066) ‘ @ m
(0) Koordinaty (1) Sitka téla | {34) Vyika noZitek | (3B) Vyska noZicek {5) Roztei noZitek
{11A) RovnobéZnost noZitky A | {11B) RovnobézZnost noZicky B |

Vzdalenost diry od zacatku noZicek (mm)

(10) Prims diry |

(18) Vzdilenost diry od zatatku no¥itek

Zobrazit detaily

|Vytvo|"|e 2 ROL. Prvni typu Annulus v oblasti diry, druhe v oblasti prot&jsi hrany (zatatek noZitek). Klepnutim do obrazu bez pohybu mysi zresetujete RO

Haméiené hodnoty

Minimum Mininaini

Priimérna

Smér hledani diry
[1z00 | < [12555 | [12555

Maximalm Maximum

|, [1z555 | < [1z.800

Smér hledani hrany

Vyhodnetit I \
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Kontrola vad - definice ROI

o

Vady soucastky D2TO ze zadniho pohledu pomoci osvétleni kvartet
~
b
<
10 ms | 2048x1080 0,56% 8-bit image &  (1301,1078)
(0} Koordinaty | (A) Chyb&jici material | (C) Praskliny a ulomky na pouzdie
Velikost objektd (mm*2)
Vytvoite 1 nebo vice ROl v oblastech, kde chcete hledat chybéjici material Vyplnit diry
s dostateZnou rezervou od krajd. OFF Dolni prah Poiet opakovani Vysledek
Kontrast i g [0 | 2 | 4l Vzechny oblasti
OFF Hormi prah Struktu vek Zobirarit obras
Maméiené hodnoty Gamma Lokalni prahovani |155 \ af __‘ riginalni
Minimum  Mininali  Priméma  Maximalni Maximum 100 | [ o | v
[p.000 ] < [ooar | [1148 4 1,793 L < [1.000
| Vyhodnotit | ‘ 0K ‘ ‘ Storno ‘

E0053498
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Vady - typy nasviceni

» Ukazka riznych typu nasviceni pro jeden pohled na soucast

|
|
;b
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Vady - praskliny

» Nastaveni kontroly jedné z vad pro jeden pohled

Vady soucastky D2TO ze zadniho pohledu pomoci osvétleni difus

179 ms | 2048x1080 161X 8bit mage 33 (1080,716) ] W E

(G) Otladeny chladié l
(A) Chyb&jici materisl  (C) Praskliny a dlomky na pouzdie l (E1) Cin, RTV, lepidio | (E2r) Koordinaty pro hranu chladiée | (E2) Cin, RTV, lepidio na hrané chladiée |
. 2 Zobrazit detaily [7]
Povolend délka praskliny/hrany (mm) Smér hleddni hran
Vytvorte 1 nebo vice ROI v oblastech pouzdra s dostateénou rezervou od Max vaiiiancs bodd Sia oy
krajis. podd m
Hiedini bran Max vadilenost skupin  Rozsah sity hrany 0L 1Tace
== W] Ho
an. " Ze - " " .
Minimum Minindlni  Prom&mé  Maximélni Maximum Metoda zpracovini dat  Min poZet bodd skupin V';"“"‘ kol

@ [0.000 0,000 0,784 2,352 < 0,700 El
o)

e e e

E0053498
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Vady - praskliny

» Nastaveni kontroly jedné z vad pro jeden pohled - parametry

Smdi hledans baan

Mastaventi sméru hledant hran

Hiadansy baan
= .
| Vi by

Uréent polarity hledant hrany
Wiechny hrany, Mab&zne hrany, Sestupné hrany)

Mlartors Tpa i o dat
&

= Patimé

Metoda zpracovani dat nalezenych hran
(Pramér, Median)

b wralafoman d B
t

Maximalni vzdalenost mezi body, kdy jeité dojde
ke sloufeni bodd do jedné skupiny bodd

M vrdaleno® toapim
]

Maximalnt vzdalenost mezi skupinami, kdy jeité
dojde ke sloudeniskupin do jedné spoleéng

i polat Bod toepin
1

Mazani malych skupin o nastaveném podtu bodd

Sila By

Mastavent prahove sily hrany (Vy351 hodnoty dete-
kuji siln&iET praskliny, niZE hodnoty detekuii sla-
bé (newyrazne) praskliny)

Romah nity hrsry
—

Mastavent rozsahu sily hrany (pokud je sila hra-
ny=200 a rozsah=+-8, tak se hrany budou hledat
v rozmezi sily hran 192 aZ 208)

Wabikond krakoh
i

Hustota hledani hran (2 = hledanthran v pAimkach
5 rozestupem 2 pixely)

MiZT hodnoty Zvyiuil presnost, ale zaroven Zvyiujl
deélku testu

Optimalizsce

= OFF

Tapnutifvypnuti nového algortmu  hledant
prasklin

E0053498
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Vady - praskliny

Vady soutdsiky D2TO z druhého bofniho pohledu pomod osvitleni kvartel

10) Kowrcinity | (4) Chybdjol materiai | (C) Praskiing a dlomiy na pouzirs

Zebrazit desady &
Foveiena delka praskanymrany (mm) .
Vrtvohts § nebs vice ROH v cblastech pouzdra s deststménou Mix yidieost bedd 38 heany
rezervou od kraji 0

Minimum  Minindin:

Man vadatancst shupiozsan sily heampie o 0
14 o4 H on
= [e000 | = [0.%0

Mawimm

0812

Fedet ol shupinVelkes: kot
\ T . LE] 2
3 < 070 $_Wedian
& 288 ) < o7t

lmlw |.m'-.|

Meteds tpracovini dablin
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Vady - vystipnuta keramika

Vady soucastky LTO30 ze zadniho pohledu pomoci osvétleni difus

< >
44 ws | 2048x1030 0.95% 8-bit image 14 (1835,523) ‘ @
(&) Chyb&iici material
(K Vy3tipla keramika | (G St et | (M) Cin na keramice
Zobrazit detaily
Délka vystipnuti (mm)
Vytvor'te ROl kolem keramiky.
Velikost kroki  Redukce Siflcy okuajii uwniti  Redukee Sifky okrajii venku
d \ [0
Min hran po sobé  Redukce delky okrajii umiti  Redukce delky okraji venku
Haméiene hodnoty 7 10
i Mininal Priims Maximalni Maximum
[o.000 ] < [o000 | [0.943 * [15.375 4 < [s.000

i Vyhodnotit. 0K Storno
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Vady - cin na keramice

Vady soucastky LTO30 ze zadniho pohledu pomoci osvétleni difus (&3]

22 ms | 2048x1080 0.73% &-bit image 7 (1214,918) ‘

(A) Chybé&jici material

(K) Vyitipla keramika {L) Spinava keramika (M} €in na keramice
. Zobrazit detaily
Velikost objektd (mm*2)
Vytvoite ROl kelem keramiky. Vyplnit diry
Dolni prah Potet opakevani Vysledsk
Kontrast Nezohmout okraje o | 1 | 4vzechny obtasti ||
H: t
. oL p1ah Zobrazit obraz
Haméiené hodnoty Gamma Lokalni prahovani 80 e
Mimimum  Mininani  Priméma  Maximaini Maximum [pso ] [ o v
[p.000 ] < [o00s | [op3s | [0.159 ; < [0.100
| Vyhodnotit ‘ | 0K | | Storno |
(o

E0053498 © ELCOM, a.s.



Zarizeni na kontrolu vacek

K204430.001

;-lll.l
21978 pp [

w0k Spammych: [T

Stttk
batici
davky

Stav

4806ks

Dobré virobky

22130 ppm
CE TS

Potitadlo: 50445ks Cas cykin: 2333ms @ {E‘)— -1\"‘;} {g’)—
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Zarizeni na kontrolu vacek

e Plné automatické zarizeni
e Takt 2,4s

e Provoz 24/7

e 25-30tis ks denné

E0053498 © ELCOM, a.s.



Alaudin stav
Spréva konfiguraci
Profilometr 1 (Celo v fezu)

Profilametr 2 (obvod v fezu)

Profilametr 2 (obraz obvadu|

Profi

Profilometr 3 (obraz cela)
Komunikace

metr 2 (Eelo v fezu)

méfeni
Uzivatelé a prava

ProtBomen 3 (ooe fela

munizce

E0053498

Poutittest

126; Pohled zecpod (*)

Konec

Aktualizovat ¥ Nastavit K204430.001 v Vyroba [

15,88 ¥ [T

oz

143630

[ M oen | B e

[ETpe——

CTT

- Aktuaizovat > Nagiait

Konac

Uzivatel: technolc
Stavové informace
Aktudini stav

Profilometr 1 (celo v fezu)
Profilometr 1 (abraz éela)
Profilometr 2 (obvad v fezu)
Profilometr 2 (abraz obvodu)
Profilometr 3 (eelo v fezu)
Profilometr 3 (abraz cefa)

Kamunikace
Statistika
Historie méeni

Uzivatelé a préva

CTT
Altuakzovat - Nastawit
A
T —
K204430.001

WV

¥ [T

i
|

-amz

.

Mot [revey

Konac

Novi karfigurace

4 Ulabt konfiguiacs

Typickj tvar (definice tvaru o

tvaravé piedkoatroly  kontroly rei
arens kamera)

20 kamers)
= o
= ¥, Ulekit konfiguracijsko
M Piejmenovat konfiguac
Zahodit sy

Stanice tvaravé predkontroly
piitemnot i fsou nastaverviny samastatné
! YENCE V- Havigator)

i ok tygu virobiu skonirluite et stedici Vi zel o)
cepy unateZt (posie | 6], i spebeny roenér 7
(oepovid it Hedovmis tvory vyroBky). -
Pokud tomu tak nent provedte jefich vyménul
|
= s
iz
U siilostina rosmtech tetovandho wrobku
B o y rune
amakdadate pro spolehivou funke manipulitor.
Aktualizovat 4 Nastavit 204430.001 v B Vyroba [ Konec
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Modern Car Headlamp
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Modern Car Headlamp

Light sources

 Halogens, Xenons, LEDs

Light types

 High beam / Low beam

* Fog light

o Corner light

o Daylight running light

o Parking light

 Ambient/design light
Specialties

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

E0053498
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What There Is To Test/Adjust?

e LED positioning

e Static current of light source

e Burn-in test of Xenons

e Current through high-beam shutter solenoids
e Light intensity/homogenity

e Light cone shape direction

e Low-beam border shape, gradient and color
e Cover glass coatings

e Communication interfaces

e Parts presence on the light body

E0053498 © ELCOM, a.s.



High/Low Beam LED Positioning

Size of the PCB carrying the LEDs is
approx. 10 x 10 mm

E0053498 © ELCOM, a.s.



High/Low Beam LED Positioning

e For low beam and high beam LEDs
position is critical

e |Incorrect position can result in tilted
light cone axis and distorted cone
shape, which can not be corrected as
LEDs are glued to heatsink

e Positioning accuracy in order of 0,09
mm.

E0053498 © ELCOM, a.s.



High/Low Beam LED Positioning

E0053498 © ELCOM, a.s.



High/Low Beam LED Positioning

e Positioning and gluing Is done using
camera guided robot
e Robot is Mitsubishi Melfa

e Camera iIs Basler 8MP black&white
camera

e Multiple cameras may be necessary to
obtain high resolution image of the LED
light emitting surfaces as well as entire
heatsink

E0053498 © ELCOM, a.s.



High/Low Beam LED Positioning

o —————

. r}

!m‘ﬁ

Defocused is
vacuum pick and
place tool for LED
placement

E0053498 © ELCOM, a.s.



High/Low Beam LED Positioning

E0053498

BMW EOL
| m verze: 0.0.1

‘ datum: 13.03.2013
uZivatel: x

M M BMW F32/33+F15/16 RE LV+RV DYNAMIC HB LED 1

247 v 13.03.13 - 13:15:11 b [] [52] [2]

247

|Kontrola nalepeni LED 7|

Pouzit?
Vzdalenost AB - Stred &ipu LED {9.37 +0.2mm):

Vzdalenost Bx - Stred ¢ipu LED (22.47 +0.2mm):

Uhel mezi AP a Cipem LED {-158.00 £0.1°):_

Korekce pozice ¢ipu LED

Piikaz 1: iﬁdn)’r Piikaz 5: iédn}?

Piikaz 2: iédn}i' Piikaz 6: iédn}?

PRz Fadne PR Fadny

PRazd: Faidn. PRuzB: Fidny
Coab: 1456 ms 1074360079 x 0 1mm = 30 pixeti [0

OOO00000a0000000000000000000

13:14:18 - 12.03.13 - Korekce pozice robota: ¥=0.1 mm Y= 0.0 mm A= 1795 ©

-
13:14:18 - 13.03.13 - Aktualni pozice robota: X=0.0 mm Y= 0.0 mm Z=0.0 mm A=0.0 " B=0.0 * C=0.0 * j

12:54:56 - 13.03.13 - Nastaveni pozice kamery '25.0' '100.0" mm
12:46:11 - 13.03.13 - Ukladani 6’ virtudlnich kamer do souboru 'C:\  Eleom'20130313

UniTEST 2011 BMW ll

|3296x14?1 0.25X B-bit image 48  (2557,903) | E @ w .

© ELCOM, a.s.
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High/Low Beam LED Positioning

BMW Polohovani LED 1253-2-F16 F16 - nok ref | 05.02.14 - 14:18:01 b [ 8]

dnmr] verze: 0.1.4 . . 253-2-F16 F16 - nok ref 26.12

datum: 18.12.2013 BMW F15/16 RE LV+RV STATIC LB LED 2
utivatel: e e e
w 14:18:01 - 05.02.14 - GLUI PCB: Predpis mé&reni pripraven pro konfiguraci "Male PCB 1+2 BMW F15 F32 LHT+RH'ﬂ
14:18:01 - 05.02.14 - Polohovani LED: PLC zpracovalo vysledky (Start signal = False)
14:18:01 - 05.02.14 - Konfigurace ‘Male PCE 1+2 BMW F15 F32 LHT+RHT LE+RE' byla nactena
14:18:01 - 05.02.14 - Polohovani LED: Delka testd 21.6 s _"I

JL_jrapeerrErrea e, S e S

|»

540480 097X £-bit image 0 {28,1)

13 - Korekce pozice

13 - Korekce pozice

13 - Opakované polof

13 - Korekce pozice
13 - Korekce pozice
13 - Opakované polof

+ o 282-7.1.2014 - Korekce pozice LED
+of 282-7.1.2014 - Korekce pozice LED
+ o 282-7.1.2014 - Opakované polohovani |

f 26.12 - Korekce:
26.12 - Korekce
26.12 - Opakova
- Korekc™

- Korekg

- nok ref 26.12
- nok ref 26.12

- nok ref 26.12 - Korekg

253-2-F16 F16 - nok ref 26.12 - Opakoyhd

Paleta byla zakontaktovana...

Testovani
OK: 83 NOK: 6
Celkem: 89 e S ' . ! el -

© ELCOM, a.s.



LED Low Beam Adjustment
and Testing

Kink Point Border Angle Dark Area Light Intensity

Bright Area Light Intensity

Border Color Border Gradient

E0053498 © ELCOM, a.s.



LED Low Beam Adjustment

and Testing

(blue and yell: ross at 25 m)

E0053498



--""BMW Nasvé&covani BMW F32F33 FULL LED LE EU  +| 03.02.14 - 14:47:05 b [] [23] &3]

| 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""
14:46:55 - 03.02.14 - Nastaveni rvchlosti pro tubus *15000" '5000" '5000 j

PouZit?
Definice oblasti kolem bodu zlomu

Velikost Posun

W30 |- F Wooo |- [592x488 0.96X 8-bit image 1 (83,3) | |i| [ Kam. Full LEDII_,W_'l

HEVE

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 0 8o
Naucit etalon E CeiC GRIE| oRc 16 Cutottiing

Doba Zhaveni [s]

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

_ 3
Vybér kamery
| Kam. Full LED Tlumene <7 |

‘ Sejmout

Snap [ms] 43 Find [ms] &

Snimat ‘ Yyhodnotit

Soraws [ms] 1

E0053498 © ELCOM, a.s.



d'cm - "BMW Dynamic modul BMW F15 F16 EU LE v| 25.09.13 - 17:12:48 e ] (3] (53]

dmn] ) verze: 0.0.12 BMW F15 F16 EU LE

‘ / datum: 28.06.2013 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= "

"S0KNDO™ R=<"*0KN" Pocet éteni: 1, 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 =
+ Carowvy kod -
e g . £3Tx455 1% I2-04t RES tmage 255, 255,255 (&,95) ‘ |:| History v
+ o
+ o d
+ o
+ o

i [+ Malezeni reference pred sefizenim Pa

Délka testt 72.1 s

A Dobry kus
<\\‘J OK: 75 NOK: 32
\ Celkem: 107

E0053498 © ELCOM, a.s.



LED Low Beam Adjustment

and Testing - Color

“\ " Good Color

o
IS
)
Q
Q
9
©
9
S
S
<
g
O
&

N
z

< Adjustment >

E0053498 © ELCOM, a.s.



LED Low Beam Adjustment
and Testing - Saturation

Low Color
Saturation is Good

Yellow W ST _"‘_ ‘ n v SO
t \ "’““"P"‘ " o AT "‘::‘“"}“
extreme -

< Adjustment >

E0053498 © ELCOM, a.s.



LED Low Beam Adjustment
and Testing - Challenges

e Color reproduction by camera is critical:
- 3CCD camera shall be used

- objective lens must have very good color

rendering, specifically in blue/violet wavelength
region

e Design focus distance of the low beam light

IS 25 meters. The test machine can not be
this long.
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.i LED Low Beam Adjustment

and Testing - Optics

e Focus distance Is
shortened by large
custom made
achromatic lens

e The resulting
focus distance Is
In the range of
1..2 meters
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.i LED Low Beam Adjustment

and Testing - Optical Path

i
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LED Low Beam Adjustment
and Testing - Optlcal Path

Projection Screen

\

Low-Beam Module

Mirror
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Focus Distance *','-.: : '

Shortening Optics
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LED Low Beam Adjustment

and Testing - Machine Examples

Standalone In-line
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Pozvanka na MSV 2014 .@.

E0053498

MSV 2014

Navstivte expozici spolecnosti ELCOM, a.s.
na Mezindrodnim strojirenskem veletrhu

na stdnku spolecnosti National Instruments

29.9. - 3.10. 2014 Pavilon: C
Brno - Vystavisté Stdnek: 014



Dékuji za pozornost!

www.elcom.cz/dvi
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