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Oprogramowanie modutu frame grabbera oraz wykonanie testow...

1 Wprowadzenie

W niniejszym raporcie przedstawiono wyniki badan w ramach projektu ,Projektowanie
stanowisk zrobotyzowanych wykorzystujgcych sterowanie ze sprzezeniem wizyjnym”,
majgcych na celu wykonanie prac programistyczny dla systemu inspekcji lekow
cytostatycznych oraz przedstawienie wspotpracy z bibliotekami i frameworkami
oprogramowania dostepnymi na rynku.

Prace wykonano majgc na uwadze dwa gtéwne cele stawiane systemowi wizyjnemu, ktére
wynikaty z przeprowadzonych wcze$niej analiz':

a) Automatyczne wykrywanie  zanieczyszczen w postaci drobnych ciat statych
zawartych w roztworze. W szczegdlnosci zdarza sie niekiedy, ze podczas
wprowadzania igty kawatek korka zostaje utamany i dostaje sie do fiolki z preparatem.
W ramach obecnie obowigzujgcych procedur pracownik apteki sprawdza
przygotowany preparat pod tym katem.

b) Automatyczne wykrywanie nierozpuszczonego proszku w roztworze. Potrzeba
wizyjnej kontroli procesu rozpuszczania wynika z faktu, ze proces rozpuszczania
niektorych cytostatykow jest powolny i mieszanie roztworu przez okreslony czas nie
gwarantuje rozpuszczenia catosci preparatu.

Przypomnijmy najwazniejsze zatozenia:

e kamera powinna obserwowac obszar ok. 20x10 cm

e pole widzenia wystarczy aby wiekszos¢ workdw do przygotowywania lekéw byta
w catosci lub prawie w cato$ci widziana przez kamere

e rozmiar worka wynosi 20x10 cm i jest to jeden z najwiekszych workow stosowanych
do przygotowywania cytostatykow.

e Sprzet i oprogramowanie powinno sprostaé wymaganiom postawionym przez
algorytmy opracowane w ramach zadania'

Ogolny schemat systemu wizyjnego przedstawiony jest na Rys. 1. SzczegOtowy opis
przedstawiono w poprzednim raporcie. Tutaj tylko dla przypomnienia.
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Kamera
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Oswietlenie Kontrolowany
obiekt

Glowny komputer Komputer zbierajacy
sterujacy | przetwarzajacy obraz

Rys. 1 Schemat poglgdowy inspekcyjnego systemu wizyjnego — szczegbty w poprzednim raporcie

W komputerze zbierajgcym i przetwarzajgcym dane umieszczono karte frame grabbera
Grablink Ful XR Full-Featured 80-bit, Full, Medium or Base Camera Link Frame Grabber
firmy Euresys, Rys. 2. Oprécz gniazd umozliwiajgcych podpiecie kamery karta posiada
we/wy cyfrowe ogodlnego przeznaczenia. Wejscia mogg zosta¢ wykorzystane do wspotpracy
Z robotem albo postuzy¢ do wigczenia oswietlacza.
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Rys. 2 Frame grabber - Grablink Ful XR Full-Featured 80-bit
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Karta frame grabber umozliwia bardzo szybkie wykonanie prostych operacji przetwarzania

obrazow:
Look-up table (LUT)
Dekodowanie Bayer CFA na potrzeby wyliczenia koloréw RGB obrazu, Rys. 3
Formatowanie obrazu do formatéw monochromatycznych i kolorowych
Obracanie horyzontalne i wertykalne obrazu i szatkowanie obrazu, Rys. 4
Zmiana geometrii obrazu i przycinanie obrazu, Rys. 5.
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Rys. 4 Frame grabber - zmiana geometrii obrazu"
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Rys. 5 Frame grabber - funkcja przycinania obrazu
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Oprogramowanie sterownika powinno wykorzystywaé powyzsze operacje tak by odcigzy¢
maksymalnie jednostke centralng CPU komputera gtéwnego.
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Rys. 6 Frame grabber - diagram stanu pracy

2 Konfiguracja kamery

Konfiguracje stanowiska Inspekcyjnego Systemu Wizyjnego rozpoczynamy od konfiguracji
kamer. W tym celu producent kamery firma Basler dostarcza oprogramowanie Pylon Viewer.
Oprogramowanie mozna pobra¢ ze strony producenta i umozliwiajgce poprawne
skonfigurowanie kamery w trzech poziomach uprzywilejowania Beginer, Expert i Guru. By
mieC dostep do wszystkich parametrow wybieramy opcje Guru. Przyktad okna konfiguraciji
dla kamery monochromatycznej przedstawiono na Rys. 7. Program Pylon konfiguracje
kamery zapisuje w pliku z rozszerzeniem *.pfs i jest to plik tekstowy. W dodatku 6.1 zawarto
plik konfiguracyjny dla kamery monochromatycznej.
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File View Camera Tools

IEEE 1394
[=} Camera Link
Basler acA2040-180km (21374068)
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® Auto-Scan

Features [Basler 2cAZ040-160km (21374068)]

Feature Value

[} Basler acA2040-180km (21374068)
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Gain Auto
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Black Level (Raw)
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Image Format Controls
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ACI Controls
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Acquisition Controls

Digital [/O Controls @

Seauence Control

User Level: | Guru - *® Foling

Feature Documentstion
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Analog Controls

This category includes items that control the analog characteristics of the video signal
This category indudes items that control the analog characteristics of the video signal.

Node Name: AnalogControls
Interface Type: ICategory

Rys. 7 Konfiguracja kamery monochromatycznej Besler acA2040-180km

Przyktad okna konfiguracji kamery kolorowej przedstawiono na Rys. 9. Tres¢ pliku
konfiguracyjnego w programie Pylon dla kamery kolorowej przedstawiono w dodatku 6.2.
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® Auto-Scan

Features [Basher acAZ040-180k: (21365535)]
Feature Value |
Basler acA2040-180ke (21369535)
Transport Layer
User Level: | Guru A % Poliing
Feature Documentation

Rys. 9 Konfiguracja kamery kolorowej Besler acA2040-180kc

Zarowno kolorowa jak i monochromatyczna kamera by dziata¢ w petnej rozdzielczosci
i szybkosci zbieranych klatek na sekunde wymaga podpiecia dwdch kabli typu CameraLink.
Jezeli nie jest wykrywana kamera podpieta przez interfejs Camera Link to zwykle znaczy, ze
podpiete kable sg zamienione miejscami. Kilka zyt kabla bazowego tgczacego kamere
z kartg frame grabbera jest wykorzystywane jako potaczenie punkt-punkt RS 232 i wtadnie to
potgczenie stuzy do konfigurowania kamery. Pozostate zyly kabli interfejsu Camera Link sg

wykorzystywane do przesytania obrazu.
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3 Oprogramowanie dostarczone przez producenta

3.1 Dzialanie w sytuacji niepoprawnego skonfigurowania kamery w stosunku do
frame grabber

Euresys, producent karty frame grabber, dostarcza oprogramowanie MultiCam Studio
w celach testowych. Oprogramowanie zostato pobrane i zainstalowane ze strony
producenta’. Po zainstalowaniu MultiCam Studio zostata pobrana aktualna lista kamer
obstugiwanych przez frame grabber. Poczgtkowo pomimo poprawnego skonfigurowania
sprzetu dla kamery Besler AC2040-180kc nie udato sie poprawnie skomunikowaé i odczytaé
obrazu, co przedstawiono na migawce ekranu Rys. 10. Jak sie pdzniej okazato powodem
byta niepoprawna konfiguracja kamery. Wazne jest by czes¢ parametréw w konfiguracji
wewnetrznej kamery i frame grabbera byta taka sama, np. szeroko$¢, wysokos¢ obrazu itp.

MultiCam Studio Xl

Cannot set param "ChannelState” to value "3 Invalid hardware configuration

Size: 2046,206

istort| [~ ratcamstodie | e
Rys. 10 Frame grabber - problemy z nawigzaniem potgczenia

«HODY 130

W takcie przeprowadzonych eksperymentéw udato sie uzyska¢ obraz z kamery Besler
AC2040-180kc dla konfiguracji MyCameralLink LxxxxRC on GRABLINK_FULL_XR
dostarczone przez Euresys. Konfiguracja zostata poprawiono na potrzeby wspotpracy
z Besler AC2040-180kc. Wyniki tych prac zostaty przedstawione w dodatku 6.1 niniejszego
raportu. Zrzut ekranu przedstawiono na Rys. 11.
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» MultiCam Studio - [MyCameraLink_LxxxxRC on GRABLINK_FULL_XR_000322 (M)] I8 o [=] 3
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[ —

AcquistionMode
WEB -
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IMMEDIATE ¥
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—
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[~PageLength_Ln —|
=
2046 =
—_—

LineCapturetode:
IALL £

LineRateMode

PERIOD =

[ [ [ [size: 2046,2046 |

[ [ [ %

Rys. 11 Frame grabber — konfiguracja umoZliwiajgca odczyt — nie w petni poprawna

Poczatkowe eksperymenty z kamerg i frame grabber, Rys. 12, dostarczyly informacji na
temat znieksztatcen w zebranym obrazie.

Rys. 12 Znieksztafcenia obrazu (Rys. 11 w powigekszeniu)

Wewnetrzne btedy w dziataniu kamery sygnalizowane sg diodg LED z tylu kamery.
Powodem moze byé¢ zta konfiguracja kamery jak rowniez zdarzenia losowe np. przerwy
w zasilaniu.

3.2 Poprawna konfiguracja

Poprawne skonfigurowanie kamery z kartg frame grabbera udato sie uzyska¢ po konsultacji
z dostawcg sprzetu firmg Avicon z Warszawy.

Na Rys. 13 przedstawiono zrzut ekranu programu MultiCam Studio dla kamery
monochromatycznej. Uzyskano cigglg i bardzo dobrg jako$¢ obrazu przy szybkosci 150 fps.
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Szybkos¢ akwizycji obrazu zalezy od parametrow komputera, w szczegdlnosci
przepustowosci ztgcza PCIl Express. Na starszym komputerze osiggano tylko 16 fps przy
petnej rozdzielczosci. Zmniejszenie rozmiardw obrazu poprawia szybkos¢ akwizycji.

Innym parametrem wplywajacym na szybko$¢ akwizycji jest czas ekspozyciji ustawiany
w kamerze. Ustawienie czasu ekspozycji na 10 000us powoduje automatycznie ograniczenie
szybkosci akwizycji do 100 fps.

Source View Tools Window Help

andan e @ e|aaamBle

"2cA2040-180km_P1865C_nasze omSRABLINK_FULL_XR 000311 (M) [felFa )=
Properties X
‘ Source
AcquisitionMode
TrigMode [
IMMEDIATE
Seqlength_Fr
-1 A
Phaselength_Fr
- ;
White Balance

i
149.6 acq/s ) < Size: 1000,1000 ’

Rys. 13 Okno programu MultiCam Studio dla kamery monochromatycznej rozdzielczos¢ 1000x1000,
150 fps, praca ciggfa HFR, czas ekspozycji 1/300, obiektyw 35mm, przystona 4

Dziatanie kamery kolorowej przedstawiono na Rys. 14. Zwiekszono czas naswietlania
w stosunku do kamery czarnobiatej z 1/300 do 1/100. Spowodowato to ograniczenie liczby
zbieranych klatek do 100 fps. W przypadku kamery kolorowej wida¢ brak kompensaciji
poziomu bieli dla zastosowanego oswietlenia.
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Source View Tools Window Help

o daw a0 e ax@Ble
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IMMEDIATE
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= =
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B

I

T
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]

T

Rys. 14 Okno programu MultiCam Studio dla kamery kolorowej rozdzielczos¢ 1000x1000, 100 fps,

praca ciggta HFR, czas ekspozycji 1/100, obiektyw 25mm, przystona 1.5

Taka sama rozdzielczos¢ obrazu ustawiana jest zaréwno w kamerze jak i plikach

konfigurujgcych frame grabber.

4 Wykonanie programu Recordera

Zaréwno dostarczone przez producenta kamer firme Basler jak rowniez producenta karty

frame grabbera oprogramowanie nie umozliwia zbierania serii obrazéw w formie sekwencji

filméw. W pracy badawczo-rozwojowej nad algorytmami analizy obrazéw na potrzeby
budowania stanowiska inspekcji wizyjnej lekdw cytostatycznych, takie sekwencje filmikow sg

bardzo pomocne i znaczgco skracajg cykl rozwoju tych algorytmow.

-12 -
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Listing programu Recordera wraz w kompilujgcym go skryptem Makefile przedstawiono
w dodatku 6.5 i 6.6. Kompilacji dokonano pod systemem operacyjnym Linux Kubuntu 12.04.
Jako program referencyjny wykorzystano przyktadowy program grablink_web.cpp
dostarczony przez producenta frame grabbera. Kody zrédtowe zostaty poprane ze strony
producenta firmy Euresys.

Zarowno program Recordera, jak rowniez Grablink_web wykorzystujg pliki konfiguracyjne
*.cam frame grabbera. Poczatkowe problemy w uruchomieniu Grablink_web wynikaty
z btedow w konfiguracji kamery i frame grabbera. W przypadku probleméw z programem
Recordera nalezy sprawdzi¢ czy pliki konfiguracyjne prawidtowo dziatajg w programie
MultiCam Studio.

Algorytmy wykrywania zanieczyszczen w lekach cytostatycznych sg rozwijane
Z wykorzystaniem biblioteki OpenCV (http://opencv.org/). Sterownik frame grabbera na
wyjéciu musi reprezentowa¢ dane w sposob zrozumiaty dla OpenCV. W tym celu
wykorzystano strukture Iplimage
(nttp://docs.opencv.org/modules/core/doc/old_basic_structures.html?highlight=iplimage#Iplimage )

przedstawiong w dodatku 6.7. Nastepnie do struktury Iplimage co klatke przepisywane sg
wartosci poszczegolnych punktéw obrazu oraz wywotywana jest funkcja cvWriteFrame z
OpenCV odpowiedzialna za zapis klatki do pliku w formacie MPG. Przyktad odtworzonego
pliki recorded.mpg za pomocg programu VLC pod MS Windows przedstawiono na Rys. 15.

W przypadku kolorowej kamery nalezy pamieta¢, z frame grabbera odczytujemy kolory
w kolejnosci RGB natomiast OpenCV wymaga BGR.

Tak zebrane sekwencje filmoéw z przeprowadzonymi eksperymentami postuzg dalej do prac
badawczych nad algorytmami rozpoznawania zanieczyszczen w lekach cytostatycznych.
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", recorded.mpg - VLC media playe . o

| Plik Odtwarzanie Diwiek Obraz Napisy Narzedzia Widok Pomoc

1%) oo ][on] () 11

Rys. 15 Odtworzenie zebranego pliku przez program Recorder

5 Whnioski

Wiekszos¢ probleméw na jakie napotkano wynikata z niepoprawnej konfiguracji parametrow
dostarczonych kamer do wspétpracy z kartg frame grabbera. Obie konfiguracje sg bardzo
czute na zmiany parametrow. W wielu przypadkach ustawienie jednego z parametréw
wymaga ustawienia tej samej warto$ci w pliku konfiguracyjnym frame grabbera.

Dalsze prace nad oprogramowaniem w celu lepszej kontroli parametrow kamery i frame
grabbera z poziomu jezyka C++ a co za tym idzie rozwijanego oprogramowania na potrzeby
wizyjnego stanowiska inspekcji lekéw cytostatycznych. Kompilacja oprogramowania
w srodowisku MS Windows i Visual Studio Profesional. Oraz najwazniejsze, to integracja
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oprogramowania frame grabbera z rozwijanymi algorytmami detekcji zanieczyszczen
w lekach cytostatycznych.

-15-
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6 Dodatki

W dodatkach przedstawiono pliki konfiguracyjne dla kamery kolorowej i monochromatycznej,
pliki konfiguracyjne dla frame grabbera oraz listing programu Recordera.

6.1 Listing konfiguracji kamery monochromatycznej Besler acA2040-180km

# {05D8C294-F295-4dfb-9D01-096BD04049F4}
# GenApi persistence file (version 2.3.1

# Device = Basler::CLCameraParams -- Basler Cameralink camera interface -- Device version = 0.7.0 -- Product GUID = e06lce2l-
04df-11df-a32d-0030535bae55 -- Product version GUID = 13FCA368-C693-4409-B061-BEB4DOF7CD67

SequenceSetTotalNumber 2

SequenceSetIndex 0

SequenceSetExecutions 1

SequenceAdvanceMode Auto
GainAuto Off

GainSelector All
GainRaw 102
GainSelector All
BlackLevelSelector All
BlackLevelRaw 27
BlackLevelSelector All
GammaEnable 0
GammaSelector User
Gamma 1

PixelFormat Mono8
SensorBitDepth BitDepthlO

ReverseX 0

ReverseY 0
TestImageSelector Off
width 2040

Height 2048
OffsetX 0

OffsetY 0

CenterX 0

CenterY 0
BinningVertical 1
BinningHorizontal 1
DecimationVertical 1

StackedZoneImagingEnable 0
AcquisitionFrameCount 1
TriggerSelector AcquisitionStart
TriggerMode Off
TriggerSelector FrameStart
TriggerMode Off
TriggerSelector FrameStart
TriggerSelector AcquisitionStart
TriggerSource Software
TriggerSelector FrameStart
TriggerSource CcCl
TriggerSelector FrameStart
TriggerSelector AcquisitionStart
TriggerActivation RisingEdge
TriggerSelector FrameStart
TriggerActivation RisingEdge
TriggerSelector FrameStart
TriggerSelector AcquisitionStart
TriggerDelayAbs 0
TriggerSelector FrameStart
TriggerDelayAbs 0
TriggerSelector FrameStart
ExposureAuto Off
ExposureTimeRaw 3500
AcquisitionFrameRateAbs 50
AcquisitionFrameRateEnable 0
ExposureMode Timed
LineSelector Linel
LineInverter 0

LineSelector ccl

LineInverter 0

LineSelector cc2

LineInverter 0

LineSelector cc3

LineInverter 0

LineSelector ClSpare
LineInverter 0

LineSelector Linel
LineSelector ccl
LineDebouncerTimeRaw 0
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LineSelector Ccc2
LineDebouncerTimeRaw 0
LineSelector CC3
LineDebouncerTimeRaw 0
LineSelector Linel
LineSelector Linel
MinOutPulseWidthRaw 0
LineSelector ClSpare
MinOutPulseWidthRaw 0
LineSelector Linel
UserOutputValueAll O
SyncUserOutputValueAll 0
LineSelector Linel
LineMode Output

LineSelector CCl
LineMode Input

LineSelector cc2
LineMode Input

LineSelector cc3
LineMode Input

LineSelector ClSpare
LineMode Output

LineSelector Linel
LineSelector Linel
LineSource UserOutput
LineSelector ClSpare
LineSource UserOutput
LineSelector Linel
LineSelector Linel
LineFormat OptoCoupled
LineSelector CCl
LineFormat LVDS
LineSelector cc2
LineFormat LVDS
LineSelector cc3
LineFormat LVDS
LineSelector ClSpare
LineFormat LVDS
LineSelector Linel
LUTSelector Luminance
LUTEnable 0

LUTSelector Luminance
LUTSelector Luminance
LUTValueAll

0x000000000000000000000000000000000000000000000000000000000000000008000000000000000000000000000000000000000000000000
00000000000000100000000000000000000000000000000000000000000000000000000000000018000000000000000000000000000000000000000000000
00000000000000000200000000000000000000000000000000000000000000000000000000000000028000000000000000000000000000000000000000000
00000000000000000000300000000000000000000000000000000000000000000000000000000000000038000000000000000000000000000000000000000
00000000000000000000000400000000000000000000000000000000000000000000000000000000000000048000000000000000000000000000000000000
00000000000000000000000000500000000000000000000000000000000000000000000000000000000000000058000000000000000000000000000000000
00000000000000000000000000000600000000000000000000000000000000000000000000000000000000000000068000000000000000000000000000000
00000000000000000000000000000000700000000000000000000000000000000000000000000000000000000000000078000000000000000000000000000
00000000000000000000000000000000000800000000000000000000000000000000000000000000000000000000000000088000000000000000000000000
00000000000000000000000000000000000000900000000000000000000000000000000000000000000000000000000000000098000000000000000000000
00000000000000000000000000000000000000000a00000000000000000000000000000000000000000000000000000000000000028000000000000000000
000000000000000000000000000000000000000000006000000000000000000000000000000000000000000000000000000000000000L8000000000000000
00000000000000000000000000000000000000000000000c000000000000000000000000000000000000000000000000000000000000000c8000000000000
00000000000000000000000000000000000000000000000000400000000000000000000000000000000000000000000000000000000000000048000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000008000000
00000000000000000000000000000000000000000000000000000000£000000000000000000000000000000000000000000000000000000000000000£8000
00000000000000000000000000000000000000000000000000000000000000100000000000000000000000000000000000000000000000000000000000008
01000000000000000000000000000000000000000000000000000000000000100100000000000000000000000000000000000000000000000000000000000
01801000000000000000000000000000000000000000000000000000000000000200100000000000000000000000000000000000000000000000000000000
00002801000000000000000000000000000000000000000000000000000000000000300100000000000000000000000000000000000000000000000000000
00000003801000000000000000000000000000000000000000000000000000000000000400100000000000000000000000000000000000000000000000000
00000000004801000000000000000000000000000000000000000000000000000000000000500100000000000000000000000000000000000000000000000
00000000000005801000000000000000000000000000000000000000000000000000000000000600100000000000000000000000000000000000000000000
00000000000000006801000000000000000000000000000000000000000000000000000000000000700100000000000000000000000000000000000000000
00000000000000000007801000000000000000000000000000000000000000000000000000000000000800100000000000000000000000000000000000000
00000000000000000000008801000000000000000000000000000000000000000000000000000000000000900100000000000000000000000000000000000
00000000000000000000000009801000000000000000000000000000000000000000000000000000000000000200100000000000000000000000000000000
00000000000000000000000000002801000000000000000000000000000000000000000000000000000000000000600100000000000000000000000000000
0000000000000000000000000000000801000000000000000000000000000000000000000000000000000000000000c00100000000000000000000000000
0000000000000000000000000000000000c801000000000000000000000000000000000000000000000000000000000000400100000000000000000000000
0000000000000000000000000000000000000480100000000000000000000000000000000000000000000000000000000000000100000000000000000000
0000000000000000000000000000000000000000€801000000000000000000000000000000000000000000000000000000000000£00100000000000000000
0000000000000000000000000000000000000000000£801000000000000000000000000000000000000000000000000000000000000000200000000000000
00000000000000000000000000000000000000000000000802000000000000000000000000000000000000000000000000000000000000100200000000000
00000000000000000000000000000000000000000000000001802000000000000000000000000000000000000000000000000000000000000200200000000
00000000000000000000000000000000000000000000000000002802000000000000000000000000000000000000000000000000000000000000300200000
00000000000000000000000000000000000000000000000000000003802000000000000000000000000000000000000000000000000000000000000400200
00000000000000000000000000000000000000000000000000000000004802000000000000000000000000000000000000000000000000000000000000500
20000000000000000000000000000000000000000000000000000000000005802000000000000000000000000000000000000000000000000000000000000
60020000000000000000000000000000000000000000000000000000000000006802000000000000000000000000000000000000000000000000000000000
00070020000000000000000000000000000000000000000000000000000000000007802000000000000000000000000000000000000000000000000000000
00000080020000000000000000000000000000000000000000000000000000000000008802000000000000000000000000000000000000000000000000000
00000000090020000000000000000000000000000000000000000000000000000000000009802000000000000000000000000000000000000000000000000
000000000000a002000000000000000000000000000000000000000000000000000000000000a802000000000000000000000000000000000000000000000
000000000000000002000000000000000000000000000000000000000000000000000000000000802000000000000000000000000000000000000000000
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000000000000000000c002000000000000000000000000000000000000000000000000000000000000c802000000000000000000000000000000000000000
0000000000000000000004002000000000000000000000000000000000000000000000000000000000000d802000000000000000000000000000000000000
000000000000000000000000€002000000000000000000000000000000000000000000000000000000000000802000000000000000000000000000000000
000000000000000000000000000£002000000000000000000000000000000000000000000000000000000000000£802000000000000000000000000000000
00000000000000000000000000000000030000000000000000000000000000000000000000000000000000000000000803000000000000000000000000000
00000000000000000000000000000000010030000000000000000000000000000000000000000000000000000000000001803000000000000000000000000
00000000000000000000000000000000000020030000000000000000000000000000000000000000000000000000000000002803000000000000000000000
00000000000000000000000000000000000000030030000000000000000000000000000000000000000000000000000000000003803000000000000000000
00000000000000000000000000000000000000000040030000000000000000000000000000000000000000000000000000000000004803000000000000000
00000000000000000000000000000000000000000000050030000000000000000000000000000000000000000000000000000000000005803000000000000
00000000000000000000000000000000000000000000000060030000000000000000000000000000000000000000000000000000000000006803000000000
00000000000000000000000000000000000000000000000000070030000000000000000000000000000000000000000000000000000000000007803000000
00000000000000000000000000000000000000000000000000000080030000000000000000000000000000000000000000000000000000000000008803000
00000000000000000000000000000000000000000000000000000000090030000000000000000000000000000000000000000000000000000000000009803
000000000000000000000000000000000000000000000000000000000000a003000000000000000000000000000000000000000000000000000000000000a
8030000000000000000000000000000000000000000000000000000000000000030000000000000000000000000000000000000000000000000000000000
00b803000000000000000000000000000000000000000000000000000000000000c0030000000000000000000000000000000000000000000000000000000
00000c803000000000000000000000000000000000000000000000000000000000000d0030000000000000000000000000000000000000000000000000000
00000000d803000000000000000000000000000000000000000000000000000000000000€0030000000000000000000000000000000000000000000000000
00000000000e803000000000000000000000000000000000000000000000000000000000000£0030000000000000000000000000000000000000000000000
00000000000000£80300000000000000000000000000000000000000000000000000000000000000040000000000000000000000000000000000000000000
00000000000000000080400000000000000000000000000000000000000000000000000000000000010040000000000000000000000000000000000000000
00000000000000000000180400000000000000000000000000000000000000000000000000000000000020040000000000000000000000000000000000000
00000000000000000000000280400000000000000000000000000000000000000000000000000000000000030040000000000000000000000000000000000
00000000000000000000000000380400000000000000000000000000000000000000000000000000000000000040040000000000000000000000000000000
00000000000000000000000000000480400000000000000000000000000000000000000000000000000000000000050040000000000000000000000000000
00000000000000000000000000000000580400000000000000000000000000000000000000000000000000000000000060040000000000000000000000000
00000000000000000000000000000000000680400000000000000000000000000000000000000000000000000000000000070040000000000000000000000
00000000000000000000000000000000000000780400000000000000000000000000000000000000000000000000000000000080040000000000000000000
00000000000000000000000000000000000000000880400000000000000000000000000000000000000000000000000000000000090040000000000000000
00000000000000000000000000000000000000000000980400000000000000000000000000000000000000000000000000000000000020040000000000000
00000000000000000000000000000000000000000000000a8040000000000000000000000000000000000000000000000000000000000000040000000000
000000000000000000000000000000000000000000000000000b804000000000000000000000000000000000000000000000000000000000000c0040000000
00000000000000000000000000000000000000000000000000000c80400000000000000000000000000000000000000000000000000000000000040040000
000000000000000000000000000000000000000000000000000000004804000000000000000000000000000000000000000000000000000000000000€0040
00000000000000000000000000000000000000000000000000000000000e804000000000000000000000000000000000000000000000000000000000000£0
04000000000000000000000000000000000000000000000000000000000000£80400000000000000000000000000000000000000000000000000000000000
00005000000000000000000000000000000000000000000000000000000000000080500000000000000000000000000000000000000000000000000000000
00001005000000000000000000000000000000000000000000000000000000000000180500000000000000000000000000000000000000000000000000000
00000002005000000000000000000000000000000000000000000000000000000000000280500000000000000000000000000000000000000000000000000
00000000003005000000000000000000000000000000000000000000000000000000000000380500000000000000000000000000000000000000000000000
00000000000004005000000000000000000000000000000000000000000000000000000000000480500000000000000000000000000000000000000000000
00000000000000005005000000000000000000000000000000000000000000000000000000000000580500000000000000000000000000000000000000000
00000000000000000006005000000000000000000000000000000000000000000000000000000000000680500000000000000000000000000000000000000
00000000000000000000007005000000000000000000000000000000000000000000000000000000000000780500000000000000000000000000000000000
00000000000000000000000008005000000000000000000000000000000000000000000000000000000000000880500000000000000000000000000000000
00000000000000000000000000009005000000000000000000000000000000000000000000000000000000000000980500000000000000000000000000000
0000000000000000000000000000000a005000000000000000000000000000000000000000000000000000000000000a80500000000000000000000000000
0000000000000000000000000000000000000500000000000000000000000000000000000000000000000000000000000080500000000000000000000000
0000000000000000000000000000000000000c005000000000000000000000000000000000000000000000000000000000000c80500000000000000000000
00000000000000000000000000000000000000004005000000000000000000000000000000000000000000000000000000000000480500000000000000000
0000000000000000000000000000000000000000000e00500000000000000000000000000000000000000000000000000000000000080500000000000000
0000000000000000000000000000000000000000000000£005000000000000000000000000000000000000000000000000000000000000£80500000000000
00000000000000000000000000000000000000000000000000006000000000000000000000000000000000000000000000000000000000000080600000000
00000000000000000000000000000000000000000000000000001006000000000000000000000000000000000000000000000000000000000000180600000
00000000000000000000000000000000000000000000000000000002006000000000000000000000000000000000000000000000000000000000000280600
00000000000000000000000000000000000000000000000000000000003006000000000000000000000000000000000000000000000000000000000000380
60000000000000000000000000000000000000000000000000000000000004006000000000000000000000000000000000000000000000000000000000000
48060000000000000000000000000000000000000000000000000000000000005006000000000000000000000000000000000000000000000000000000000
00058060000000000000000000000000000000000000000000000000000000000006006000000000000000000000000000000000000000000000000000000
00000068060000000000000000000000000000000000000000000000000000000000007006000000000000000000000000000000000000000000000000000
00000000078060000000000000000000000000000000000000000000000000000000000008006000000000000000000000000000000000000000000000000
00000000000088060000000000000000000000000000000000000000000000000000000000009006000000000000000000000000000000000000000000000
0000000000000009806000000000000000000000000000000000000000000000000000000000000a006000000000000000000000000000000000000000000
000000000000000000a806000000000000000000000000000000000000000000000000000000000000b006000000000000000000000000000000000000000
000000000000000000000806000000000000000000000000000000000000000000000000000000000000c006000000000000000000000000000000000000
000000000000000000000000c8060000000000000000000000000000000000000000000000000000000000004006000000000000000000000000000000000
0000000000000000000000000004806000000000000000000000000000000000000000000000000000000000000006000000000000000000000000000000
000000000000000000000000000000e806000000000000000000000000000000000000000000000000000000000000£006000000000000000000000000000
000000000000000000000000000000000£8060000000000000000000000000000000000000000000000000000000000000007000000000000000000000000
00000000000000000000000000000000000008070000000000000000000000000000000000000000000000000000000000001007000000000000000000000
00000000000000000000000000000000000000018070000000000000000000000000000000000000000000000000000000000002007000000000000000000
00000000000000000000000000000000000000000028070000000000000000000000000000000000000000000000000000000000003007000000000000000
00000000000000000000000000000000000000000000038070000000000000000000000000000000000000000000000000000000000004007000000000000
00000000000000000000000000000000000000000000000048070000000000000000000000000000000000000000000000000000000000005007000000000
00000000000000000000000000000000000000000000000000058070000000000000000000000000000000000000000000000000000000000006007000000
00000000000000000000000000000000000000000000000000000068070000000000000000000000000000000000000000000000000000000000007007000
00000000000000000000000000000000000000000000000000000000078070000000000000000000000000000000000000000000000000000000000008007
00000000000000000000000000000000000000000000000000000000000088070000000000000000000000000000000000000000000000000000000000009
00700000000000000000000000000000000000000000000000000000000000098070000000000000000000000000000000000000000000000000000000000
00a007000000000000000000000000000000000000000000000000000000000000a8070000000000000000000000000000000000000000000000000000000
00000b0070000000000000000000000000000000000000000000000000000000000008070000000000000000000000000000000000000000000000000000
00000000c007000000000000000000000000000000000000000000000000000000000000c8070000000000000000000000000000000000000000000000000
000000000004007000000000000000000000000000000000000000000000000000000000000d8070000000000000000000000000000000000000000000000
00000000000000e007000000000000000000000000000000000000000000000000000000000000e8070000000000000000000000000000000000000000000
00000000000000000£007000000000000000000000000000000000000000000000000000000000000£8070000000000000000000000000000000000000000
00000000000000000000000800000000000000000000000000000000000000000000000000000000000008080000000000000000000000000000000000000
00000000000000000000000100800000000000000000000000000000000000000000000000000000000000018080000000000000000000000000000000000
00000000000000000000000000200800000000000000000000000000000000000000000000000000000000000028080000000000000000000000000000000
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00000000000000000000000000000300800000000000000000000000000000000000000000000000000000000000038080000000000000000000000000000
00000000000000000000000000000000400800000000000000000000000000000000000000000000000000000000000048080000000000000000000000000
00000000000000000000000000000000000500800000000000000000000000000000000000000000000000000000000000058080000000000000000000000
00000000000000000000000000000000000000600800000000000000000000000000000000000000000000000000000000000068080000000000000000000
00000000000000000000000000000000000000000700800000000000000000000000000000000000000000000000000000000000078080000000000000000
00000000000000000000000000000000000000000000800800000000000000000000000000000000000000000000000000000000000088080000000000000
00000000000000000000000000000000000000000000000900800000000000000000000000000000000000000000000000000000000000098080000000000
00000000000000000000000000000000000000000000000000a00800000000000000000000000000000000000000000000000000000000000028080000000
00000000000000000000000000000000000000000000000000000L008000000000000000000000000000000000000000000000000000000000000L8080000
00000000000000000000000000000000000000000000000000000000c008000000000000000000000000000000000000000000000000000000000000c8080
000000000000000000000000000000000000000000000000000000000004008000000000000000000000000000000000000000000000000000000000000d8
0800000000000000000000000000000000000000000000000000000000000000800000000000000000000000000000000000000000000000000000000000
0e808000000000000000000000000000000000000000000000000000000000000£00800000000000000000000000000000000000000000000000000000000
0000£808000000000000000000000000000000000000000000000000000000000000000900000000000000000000000000000000000000000000000000000
00000000809000000000000000000000000000000000000000000000000000000000000100900000000000000000000000000000000000000000000000000
00000000001809000000000000000000000000000000000000000000000000000000000000200900000000000000000000000000000000000000000000000
00000000000002809000000000000000000000000000000000000000000000000000000000000300900000000000000000000000000000000000000000000
00000000000000003809000000000000000000000000000000000000000000000000000000000000400900000000000000000000000000000000000000000
00000000000000000004809000000000000000000000000000000000000000000000000000000000000500900000000000000000000000000000000000000
00000000000000000000005809000000000000000000000000000000000000000000000000000000000000600900000000000000000000000000000000000
00000000000000000000000006809000000000000000000000000000000000000000000000000000000000000700900000000000000000000000000000000
00000000000000000000000000007809000000000000000000000000000000000000000000000000000000000000800900000000000000000000000000000
00000000000000000000000000000008809000000000000000000000000000000000000000000000000000000000000900900000000000000000000000000
00000000000000000000000000000000009809000000000000000000000000000000000000000000000000000000000000200900000000000000000000000
0000000000000000000000000000000000000a809000000000000000000000000000000000000000000000000000000000000L00900000000000000000000
00000000000000000000000000000000000000000809000000000000000000000000000000000000000000000000000000000000c00900000000000000000
0000000000000000000000000000000000000000000c809000000000000000000000000000000000000000000000000000000000000400900000000000000
00000000000000000000000000000000000000000000004809000000000000000000000000000000000000000000000000000000000000€00900000000000
0000000000000000000000000000000000000000000000000e809000000000000000000000000000000000000000000000000000000000000£00900000000
0000000000000000000000000000000000000000000000000000£809000000000000000000000000000000000000000000000000000000000000000200000
0000000000000000000000000000000000000000000000000000000080a000000000000000000000000000000000000000000000000000000000000100a00
0000000000000000000000000000000000000000000000000000000000180a000000000000000000000000000000000000000000000000000000000000200
a0000000000000000000000000000000000000000000000000000000000002802000000000000000000000000000000000000000000000000000000000000
300a000000000000000000000000000000000000000000000000000000000000380a000000000000000000000000000000000000000000000000000000000
000400a000000000000000000000000000000000000000000000000000000000000480a000000000000000000000000000000000000000000000000000000
000000500a000000000000000000000000000000000000000000000000000000000000580a000000000000000000000000000000000000000000000000000
000000000600a0000000000000000000000000000000000000000000000000000000000006802000000000000000000000000000000000000000000000000
000000000000700a000000000000000000000000000000000000000000000000000000000000780a000000000000000000000000000000000000000000000
000000000000000800a0000000000000000000000000000000000000000000000000000000000008802000000000000000000000000000000000000000000
000000000000000000900a000000000000000000000000000000000000000000000000000000000000980a000000000000000000000000000000000000000
000000000000000000000a00a000000000000000000000000000000000000000000000000000000000000a80a000000000000000000000000000000000000
000000000000000000000000b002000000000000000000000000000000000000000000000000000000000000802000000000000000000000000000000000
000000000000000000000000000c00a000000000000000000000000000000000000000000000000000000000000c80a000000000000000000000000000000
000000000000000000000000000000400a0000000000000000000000000000000000000000000000000000000000004802000000000000000000000000000
000000000000000000000000000000000e00a000000000000000000000000000000000000000000000000000000000000802000000000000000000000000
000000000000000000000000000000000000£002000000000000000000000000000000000000000000000000000000000000£802000000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000080L000000000000000000
000000000000000000000000000000000000000000100000000000000000000000000000000000000000000000000000000000000180000000000000000
000000000000000000000000000000000000000000000200L000000000000000000000000000000000000000000000000000000000000280L000000000000
000000000000000000000000000000000000000000000000300000000000000000000000000000000000000000000000000000000000000380000000000
000000000000000000000000000000000000000000000000000400000000000000000000000000000000000000000000000000000000000000480000000
000000000000000000000000000000000000000000000000000000500000000000000000000000000000000000000000000000000000000000000580L000
000000000000000000000000000000000000000000000000000000000600000000000000000000000000000000000000000000000000000000000000680b
0000000000000000000000000000000000000000000000000000000000007000000000000000000000000000000000000000000000000000000000000007
800000000000000000000000000000000000000000000000000000000000008000000000000000000000000000000000000000000000000000000000000
00880b000000000000000000000000000000000000000000000000000000000000900L0000000000000000000000000000000000000000000000000000000
00000980000000000000000000000000000000000000000000000000000000000000a000000000000000000000000000000000000000000000000000000
00000000a80000000000000000000000000000000000000000000000000000000000000b00L0000000000000000000000000000000000000000000000000
00000000000b80000000000000000000000000000000000000000000000000000000000000c00L0000000000000000000000000000000000000000000000
00000000000000c80000000000000000000000000000000000000000000000000000000000000400L0000000000000000000000000000000000000000000
00000000000000000d480000000000000000000000000000000000000000000000000000000000000€00L0000000000000000000000000000000000000000
00000000000000000000e80000000000000000000000000000000000000000000000000000000000000£000000000000000000000000000000000000000
00000000000000000000000£80b000000000000000000000000000000000000000000000000000000000000000c0000000000000000000000000000000000
00000000000000000000000000080c000000000000000000000000000000000000000000000000000000000000100c0000000000000000000000000000000
00000000000000000000000000000180c000000000000000000000000000000000000000000000000000000000000200c0000000000000000000000000000
00000000000000000000000000000000280c000000000000000000000000000000000000000000000000000000000000300c0000000000000000000000000
00000000000000000000000000000000000380c000000000000000000000000000000000000000000000000000000000000400c0000000000000000000000
00000000000000000000000000000000000000480c000000000000000000000000000000000000000000000000000000000000500c0000000000000000000
00000000000000000000000000000000000000000580c000000000000000000000000000000000000000000000000000000000000600c0000000000000000
00000000000000000000000000000000000000000000680c000000000000000000000000000000000000000000000000000000000000700c0000000000000
00000000000000000000000000000000000000000000000780c000000000000000000000000000000000000000000000000000000000000800c0000000000
00000000000000000000000000000000000000000000000000880c000000000000000000000000000000000000000000000000000000000000900c0000000
00000000000000000000000000000000000000000000000000000980c000000000000000000000000000000000000000000000000000000000000200c0000
00000000000000000000000000000000000000000000000000000000a80c00000000000000000000000000000000000000000000000000000000000000C0O
0000000000000000000000000000000000000000000000000000000000080c000000000000000000000000000000000000000000000000000000000000c0
0c000000000000000000000000000000000000000000000000000000000000c80c00000000000000000000000000000000000000000000000000000000000
0d00c000000000000000000000000000000000000000000000000000000000000d80c00000000000000000000000000000000000000000000000000000000
0000e00c000000000000000000000000000000000000000000000000000000000000e80c00000000000000000000000000000000000000000000000000000
0000000£00c000000000000000000000000000000000000000000000000000000000000£80c00000000000000000000000000000000000000000000000000
00000000000004000000000000000000000000000000000000000000000000000000000000080400000000000000000000000000000000000000000000000
00000000000001004000000000000000000000000000000000000000000000000000000000000180400000000000000000000000000000000000000000000
00000000000000002004000000000000000000000000000000000000000000000000000000000000280400000000000000000000000000000000000000000
00000000000000000003004000000000000000000000000000000000000000000000000000000000000380400000000000000000000000000000000000000
00000000000000000000004004000000000000000000000000000000000000000000000000000000000000480d00000000000000000000000000000000000
00000000000000000000000005004000000000000000000000000000000000000000000000000000000000000580400000000000000000000000000000000
00000000000000000000000000006004000000000000000000000000000000000000000000000000000000000000680d00000000000000000000000000000
00000000000000000000000000000007004000000000000000000000000000000000000000000000000000000000000780400000000000000000000000000
00000000000000000000000000000000008004000000000000000000000000000000000000000000000000000000000000880400000000000000000000000
00000000000000000000000000000000000009004000000000000000000000000000000000000000000000000000000000000980400000000000000000000
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0000000000000000000000000000000000000000a004000000000000000000000000000000000000000000000000000000000000280400000000000000000
0000000000000000000000000000000000000000000L00d000000000000000000000000000000000000000000000000000000000000L80d00000000000000
0000000000000000000000000000000000000000000000c004000000000000000000000000000000000000000000000000000000000000c80400000000000
00000000000000000000000000000000000000000000000004004000000000000000000000000000000000000000000000000000000000000480400000000
0000000000000000000000000000000000000000000000000000e00400000000000000000000000000000000000000000000000000000000000080400000
0000000000000000000000000000000000000000000000000000000£004000000000000000000000000000000000000000000000000000000000000£80400
0000000000000000000000000000000000000000000000000000000000000€000000000000000000000000000000000000000000000000000000000000080
e000000000000000000000000000000000000000000000000000000000000100€000000000000000000000000000000000000000000000000000000000000
180e000000000000000000000000000000000000000000000000000000000000200€000000000000000000000000000000000000000000000000000000000
000280e000000000000000000000000000000000000000000000000000000000000300000000000000000000000000000000000000000000000000000000
000000380e0000000000000000000000000000000000000000000000000000000000004002000000000000000000000000000000000000000000000000000
000000000480e000000000000000000000000000000000000000000000000000000000000500e000000000000000000000000000000000000000000000000
000000000000580e000000000000000000000000000000000000000000000000000000000000600€000000000000000000000000000000000000000000000
000000000000000680e000000000000000000000000000000000000000000000000000000000000700e000000000000000000000000000000000000000000
000000000000000000780e000000000000000000000000000000000000000000000000000000000000800e000000000000000000000000000000000000000
000000000000000000000880e000000000000000000000000000000000000000000000000000000000000900€000000000000000000000000000000000000
000000000000000000000000980e000000000000000000000000000000000000000000000000000000000000200€000000000000000000000000000000000
000000000000000000000000000a80e00000000000000000000000000000000000000000000000000000000000000€000000000000000000000000000000
000000000000000000000000000000b80€000000000000000000000000000000000000000000000000000000000000c00e000000000000000000000000000
000000000000000000000000000000000c80000000000000000000000000000000000000000000000000000000000000400€000000000000000000000000
000000000000000000000000000000000000480e000000000000000000000000000000000000000000000000000000000000€00€000000000000000000000
000000000000000000000000000000000000000e80e000000000000000000000000000000000000000000000000000000000000£00000000000000000000
000000000000000000000000000000000000000000£80€000000000000000000000000000000000000000000000000000000000000000£000000000000000
000000000000000000000000000000000000000000000080£000000000000000000000000000000000000000000000000000000000000100£000000000000
000000000000000000000000000000000000000000000000180£000000000000000000000000000000000000000000000000000000000000200£000000000
000000000000000000000000000000000000000000000000000280£000000000000000000000000000000000000000000000000000000000000300£000000
000000000000000000000000000000000000000000000000000000380£000000000000000000000000000000000000000000000000000000000000400£000
000000000000000000000000000000000000000000000000000000000480£000000000000000000000000000000000000000000000000000000000000500f
000000000000000000000000000000000000000000000000000000000000580£0000000000000000000000000000000000000000000000000000000000006
00£000000000000000000000000000000000000000000000000000000000000680£0000000000000000000000000000000000000000000000000000000000
00700£000000000000000000000000000000000000000000000000000000000000780£0000000000000000000000000000000000000000000000000000000
00000800£000000000000000000000000000000000000000000000000000000000000880£0000000000000000000000000000000000000000000000000000
00000000900£000000000000000000000000000000000000000000000000000000000000980£0000000000000000000000000000000000000000000000000
00000000000a00£000000000000000000000000000000000000000000000000000000000000a80£0000000000000000000000000000000000000000000000
00000000000000b00£000000000000000000000000000000000000000000000000000000000000L80£0000000000000000000000000000000000000000000
00000000000000000c00£000000000000000000000000000000000000000000000000000000000000c80£0000000000000000000000000000000000000000
00000000000000000000400£000000000000000000000000000000000000000000000000000000000000480£0000000000000000000000000000000000000
00000000000000000000000e00£000000000000000000000000000000000000000000000000000000000000e80£0000000000000000000000000000000000
00000000000000000000000000£00£000000000000000000000000000000000000000000000000000000000000£80£0000000000000000000000000000000
00000000000000000000000000000

LUTSelector Luminance
ClTapGeometry GeometrylX8 1Y
ClpixelClock PixelClock82
AutoTargetValue 128
GrayValueAdjustmentDampingRaw 700
AutoGainRawLowerLimit 33
AutoGainRawUpperLimit 512

AutoExposureTimeAbsLowerLimit 100
AutoExposureTimeAbsUpperLimit 500000
AutoFunctionProfile GainMinimum

AutoFunctionAOISelector AOT1
AutoFunctionAOIWidth 2048
AutoFunctionAOISelector AOI2
AutoFunctionAOIWidth 2048
AutoFunctionAOISelector AOI1
AutoFunctionAOISelector AOI1
AutoFunctionAOIHeight 2048
AutoFunctionAOISelector AOI2
AutoFunctionAOIHeight 2048
AutoFunctionAOISelector AOT1
AutoFunctionAOISelector AOI1
AutoFunctionAOIOffsetX 0
AutoFunctionAOISelector AOI2
AutoFunctionAOIOffsetX 0
AutoFunctionAOISelector AOI1
AutoFunctionAOISelector AOI1
AutoFunctionAOIOffsetY 0
AutoFunctionAOISelector AOI2
AutoFunctionAOIOffsetY 0
AutoFunctionAOISelector AOI1
UserDefinedValueSelector Valuel
UserDefinedvValue 0
UserDefinedValueSelector Value2
UserDefinedvValue 0
UserDefinedValueSelector Value3
UserDefinedvValue 0
UserDefinedvValueSelector Valued
UserDefinedValue 0
UserDefinedvValueSelector Valueb
UserDefinedValue 0
UserDefinedvalueSelector Valuel
ParameterSelector Gain
RemoveLimits 0
ParameterSelector  ExposureTime
RemoveLimits 0

ParameterSelector Gain
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6.2 Listing konfiguracji kamery kolorowej Besler acA2040-180kc

# {05D8C294-F295-4dfb-9D01-096BD04049F4}
# GenApi persistence file (version 2.3.1)

# Device = Basler::CLCameraParams -- Basler Cameralink camera interface -- Device version = 0.7.0 -- Product GUID = e06lce2l-
04df-11df-a32d-0030535bae55 -- Product version GUID = 13FCA368-C693-4409-B061-BEB4DIF7CD67

SequenceSetTotalNumber 2

SequenceSetIndex 0

SequenceSetExecutions 1

SequenceAdvanceMode Auto
GainAuto Off

GainSelector All
GainRaw 33

GainSelector All
BlackLevelSelector All
BlackLevelRaw 0
BlackLevelSelector All
GammaEnable 0
GammaSelector User
Gamma 1

PixelFormat BayerGB8
SensorBitDepth BitDepthlO

ReverseX 0

ReverseY 0

TestImageSelector Off
ColorTransformationSelector RGBtoRGB
LightSourceSelector Off
ColorTransformationSelector RGBtoRGB

BalanceWhiteAuto Ooff
BalanceRatioSelector Red
BalanceRatioRaw 64
BalanceRatioSelector Green
BalanceRatioRaw 64
BalanceRatioSelector Blue
BalanceRatioRaw 64
BalanceRatioSelector Red
Width 2040

Height 2040

OffsetX 0

OffsetY 0
CenterX 0
CenteryY 0
DecimationVertical 1

StackedZoneImagingEnable 0
AcquisitionFrameCount 1
TriggerSelector AcquisitionStart
TriggerMode Off
TriggerSelector FrameStart
TriggerMode Off
TriggerSelector FrameStart
TriggerSelector AcquisitionStart
TriggerSource Software
TriggerSelector FrameStart
TriggerSource Ccc1l
TriggerSelector FrameStart
TriggerSelector AcquisitionStart
TriggerActivation RisingEdge
TriggerSelector FrameStart
TriggerActivation RisingEdge
TriggerSelector FrameStart
TriggerSelector AcquisitionStart
TriggerDelayAbs 0
TriggerSelector FrameStart
TriggerDelayAbs 0
TriggerSelector FrameStart
ExposureAuto Off
ExposureTimeRaw 3000
AcquisitionFrameRateAbs 50
AcquisitionFrameRateEnable 0
ExposureMode Timed
LineSelector Linel
LineInverter 0
LineSelector cc1l
LineInverter 0
LineSelector cc2
LineInverter 0
LineSelector ce3
LineInverter 0
LineSelector ClSpare
LineInverter 0
LineSelector Linel
LineSelector cC1
LineDebouncerTimeRaw 0
LineSelector cc2
LineDebouncerTimeRaw 0
LineSelector ce3
LineDebouncerTimeRaw 0
LineSelector Linel
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LineSelector Linel
MinOutPulseWidthRaw 0
LineSelector ClSpare
MinOutPulseWidthRaw 0
LineSelector Linel
UserOutputValueAll 0
SyncUserOutputValueAll 0
LineSelector Linel
LineMode Output

LineSelector CCl
LineMode Input

LineSelector cc2
LineMode Input

LineSelector cc3
LineMode Input

LineSelector ClSpare
LineMode Output

LineSelector Linel
LineSelector Linel
LineSource UserOutput
LineSelector ClSpare
LineSource UserOutput
LineSelector Linel
LineSelector Linel
LineFormat OptoCoupled
LineSelector ccl
LineFormat LVDS
LineSelector cc2
LineFormat LVDS
LineSelector cc3
LineFormat LVDS
LineSelector ClSpare
LineFormat LVDS
LineSelector Linel
LUTSelector Luminance
LUTEnable 0

LUTSelector Luminance
LUTSelector Luminance
LUTValueAll

0x000000000000000000000000000000000000000000000000000000000000000008000000000000000000000000000000000000000000000000
00000000000000100000000000000000000000000000000000000000000000000000000000000018000000000000000000000000000000000000000000000
00000000000000000200000000000000000000000000000000000000000000000000000000000000028000000000000000000000000000000000000000000
00000000000000000000300000000000000000000000000000000000000000000000000000000000000038000000000000000000000000000000000000000
00000000000000000000000400000000000000000000000000000000000000000000000000000000000000048000000000000000000000000000000000000
00000000000000000000000000500000000000000000000000000000000000000000000000000000000000000058000000000000000000000000000000000
00000000000000000000000000000600000000000000000000000000000000000000000000000000000000000000068000000000000000000000000000000
00000000000000000000000000000000700000000000000000000000000000000000000000000000000000000000000078000000000000000000000000000
00000000000000000000000000000000000800000000000000000000000000000000000000000000000000000000000000088000000000000000000000000
00000000000000000000000000000000000000900000000000000000000000000000000000000000000000000000000000000098000000000000000000000
00000000000000000000000000000000000000000a00000000000000000000000000000000000000000000000000000000000000028000000000000000000
000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000008000000000000000
00000000000000000000000000000000000000000000000c000000000000000000000000000000000000000000000000000000000000000c8000000000000
00000000000000000000000000000000000000000000000000400000000000000000000000000000000000000000000000000000000000000048000000000
00000000000000000000000000000000000000000000000000000e0000000000000000000000000000000000000000000000000000000000000008000000
00000000000000000000000000000000000000000000000000000000£000000000000000000000000000000000000000000000000000000000000000£8000
00000000000000000000000000000000000000000000000000000000000000100000000000000000000000000000000000000000000000000000000000008
01000000000000000000000000000000000000000000000000000000000000100100000000000000000000000000000000000000000000000000000000000
01801000000000000000000000000000000000000000000000000000000000000200100000000000000000000000000000000000000000000000000000000
00002801000000000000000000000000000000000000000000000000000000000000300100000000000000000000000000000000000000000000000000000
00000003801000000000000000000000000000000000000000000000000000000000000400100000000000000000000000000000000000000000000000000
00000000004801000000000000000000000000000000000000000000000000000000000000500100000000000000000000000000000000000000000000000
00000000000005801000000000000000000000000000000000000000000000000000000000000600100000000000000000000000000000000000000000000
00000000000000006801000000000000000000000000000000000000000000000000000000000000700100000000000000000000000000000000000000000
00000000000000000007801000000000000000000000000000000000000000000000000000000000000800100000000000000000000000000000000000000
00000000000000000000008801000000000000000000000000000000000000000000000000000000000000900100000000000000000000000000000000000
00000000000000000000000009801000000000000000000000000000000000000000000000000000000000000200100000000000000000000000000000000
0000000000000000000000000000a80100000000000000000000000000000000000000000000000000000000000000100000000000000000000000000000
0000000000000000000000000000000801000000000000000000000000000000000000000000000000000000000000c00100000000000000000000000000
0000000000000000000000000000000000c801000000000000000000000000000000000000000000000000000000000000400100000000000000000000000
00000000000000000000000000000000000004801000000000000000000000000000000000000000000000000000000000000€00100000000000000000000
0000000000000000000000000000000000000000e801000000000000000000000000000000000000000000000000000000000000£00100000000000000000
0000000000000000000000000000000000000000000£801000000000000000000000000000000000000000000000000000000000000000200000000000000
00000000000000000000000000000000000000000000000802000000000000000000000000000000000000000000000000000000000000100200000000000
00000000000000000000000000000000000000000000000001802000000000000000000000000000000000000000000000000000000000000200200000000
00000000000000000000000000000000000000000000000000002802000000000000000000000000000000000000000000000000000000000000300200000
00000000000000000000000000000000000000000000000000000003802000000000000000000000000000000000000000000000000000000000000400200
00000000000000000000000000000000000000000000000000000000004802000000000000000000000000000000000000000000000000000000000000500
20000000000000000000000000000000000000000000000000000000000005802000000000000000000000000000000000000000000000000000000000000
60020000000000000000000000000000000000000000000000000000000000006802000000000000000000000000000000000000000000000000000000000
00070020000000000000000000000000000000000000000000000000000000000007802000000000000000000000000000000000000000000000000000000
00000080020000000000000000000000000000000000000000000000000000000000008802000000000000000000000000000000000000000000000000000
00000000090020000000000000000000000000000000000000000000000000000000000009802000000000000000000000000000000000000000000000000
000000000000a002000000000000000000000000000000000000000000000000000000000000a802000000000000000000000000000000000000000000000
000000000000000b002000000000000000000000000000000000000000000000000000000000000L802000000000000000000000000000000000000000000
000000000000000000c002000000000000000000000000000000000000000000000000000000000000c802000000000000000000000000000000000000000
0000000000000000000004002000000000000000000000000000000000000000000000000000000000000d802000000000000000000000000000000000000
000000000000000000000000€002000000000000000000000000000000000000000000000000000000000000802000000000000000000000000000000000
000000000000000000000000000£002000000000000000000000000000000000000000000000000000000000000£802000000000000000000000000000000
00000000000000000000000000000000030000000000000000000000000000000000000000000000000000000000000803000000000000000000000000000

-22 -



Oprogramowanie modutu frame grabbera oraz wykonanie testéw...

00000000000000000000000000000000010030000000000000000000000000000000000000000000000000000000000001803000000000000000000000000
00000000000000000000000000000000000020030000000000000000000000000000000000000000000000000000000000002803000000000000000000000
00000000000000000000000000000000000000030030000000000000000000000000000000000000000000000000000000000003803000000000000000000
00000000000000000000000000000000000000000040030000000000000000000000000000000000000000000000000000000000004803000000000000000
00000000000000000000000000000000000000000000050030000000000000000000000000000000000000000000000000000000000005803000000000000
00000000000000000000000000000000000000000000000060030000000000000000000000000000000000000000000000000000000000006803000000000
00000000000000000000000000000000000000000000000000070030000000000000000000000000000000000000000000000000000000000007803000000
00000000000000000000000000000000000000000000000000000080030000000000000000000000000000000000000000000000000000000000008803000
00000000000000000000000000000000000000000000000000000000090030000000000000000000000000000000000000000000000000000000000009803
000000000000000000000000000000000000000000000000000000000000a003000000000000000000000000000000000000000000000000000000000000a
8030000000000000000000000000000000000000000000000000000000000000030000000000000000000000000000000000000000000000000000000000
00p803000000000000000000000000000000000000000000000000000000000000c0030000000000000000000000000000000000000000000000000000000
00000c80300000000000000000000000000000000000000000000000000000000000040030000000000000000000000000000000000000000000000000000
00000000d803000000000000000000000000000000000000000000000000000000000000€0030000000000000000000000000000000000000000000000000
00000000000e803000000000000000000000000000000000000000000000000000000000000£0030000000000000000000000000000000000000000000000
00000000000000£80300000000000000000000000000000000000000000000000000000000000000040000000000000000000000000000000000000000000
00000000000000000080400000000000000000000000000000000000000000000000000000000000010040000000000000000000000000000000000000000
00000000000000000000180400000000000000000000000000000000000000000000000000000000000020040000000000000000000000000000000000000
00000000000000000000000280400000000000000000000000000000000000000000000000000000000000030040000000000000000000000000000000000
00000000000000000000000000380400000000000000000000000000000000000000000000000000000000000040040000000000000000000000000000000
00000000000000000000000000000480400000000000000000000000000000000000000000000000000000000000050040000000000000000000000000000
00000000000000000000000000000000580400000000000000000000000000000000000000000000000000000000000060040000000000000000000000000
00000000000000000000000000000000000680400000000000000000000000000000000000000000000000000000000000070040000000000000000000000
00000000000000000000000000000000000000780400000000000000000000000000000000000000000000000000000000000080040000000000000000000
00000000000000000000000000000000000000000880400000000000000000000000000000000000000000000000000000000000090040000000000000000
00000000000000000000000000000000000000000000980400000000000000000000000000000000000000000000000000000000000020040000000000000
00000000000000000000000000000000000000000000000a8040000000000000000000000000000000000000000000000000000000000000040000000000
000000000000000000000000000000000000000000000000000b804000000000000000000000000000000000000000000000000000000000000c0040000000
00000000000000000000000000000000000000000000000000000c80400000000000000000000000000000000000000000000000000000000000040040000
0000000000000000000000000000000000000000000000000000000048040000000000000000000000000000000000000000000000000000000000000040
00000000000000000000000000000000000000000000000000000000000e804000000000000000000000000000000000000000000000000000000000000£0
04000000000000000000000000000000000000000000000000000000000000£80400000000000000000000000000000000000000000000000000000000000
00005000000000000000000000000000000000000000000000000000000000000080500000000000000000000000000000000000000000000000000000000
00001005000000000000000000000000000000000000000000000000000000000000180500000000000000000000000000000000000000000000000000000
00000002005000000000000000000000000000000000000000000000000000000000000280500000000000000000000000000000000000000000000000000
00000000003005000000000000000000000000000000000000000000000000000000000000380500000000000000000000000000000000000000000000000
00000000000004005000000000000000000000000000000000000000000000000000000000000480500000000000000000000000000000000000000000000
00000000000000005005000000000000000000000000000000000000000000000000000000000000580500000000000000000000000000000000000000000
00000000000000000006005000000000000000000000000000000000000000000000000000000000000680500000000000000000000000000000000000000
00000000000000000000007005000000000000000000000000000000000000000000000000000000000000780500000000000000000000000000000000000
00000000000000000000000008005000000000000000000000000000000000000000000000000000000000000880500000000000000000000000000000000
00000000000000000000000000009005000000000000000000000000000000000000000000000000000000000000980500000000000000000000000000000
0000000000000000000000000000000a005000000000000000000000000000000000000000000000000000000000000a80500000000000000000000000000
0000000000000000000000000000000000005000000000000000000000000000000000000000000000000000000000000L80500000000000000000000000
0000000000000000000000000000000000000c005000000000000000000000000000000000000000000000000000000000000c80500000000000000000000
00000000000000000000000000000000000000004005000000000000000000000000000000000000000000000000000000000000480500000000000000000
0000000000000000000000000000000000000000000e00500000000000000000000000000000000000000000000000000000000000080500000000000000
0000000000000000000000000000000000000000000000£005000000000000000000000000000000000000000000000000000000000000£80500000000000
00000000000000000000000000000000000000000000000000006000000000000000000000000000000000000000000000000000000000000080600000000
00000000000000000000000000000000000000000000000000001006000000000000000000000000000000000000000000000000000000000000180600000
00000000000000000000000000000000000000000000000000000002006000000000000000000000000000000000000000000000000000000000000280600
00000000000000000000000000000000000000000000000000000000003006000000000000000000000000000000000000000000000000000000000000380
60000000000000000000000000000000000000000000000000000000000004006000000000000000000000000000000000000000000000000000000000000
48060000000000000000000000000000000000000000000000000000000000005006000000000000000000000000000000000000000000000000000000000
00058060000000000000000000000000000000000000000000000000000000000006006000000000000000000000000000000000000000000000000000000
00000068060000000000000000000000000000000000000000000000000000000000007006000000000000000000000000000000000000000000000000000
00000000078060000000000000000000000000000000000000000000000000000000000008006000000000000000000000000000000000000000000000000
00000000000088060000000000000000000000000000000000000000000000000000000000009006000000000000000000000000000000000000000000000
00000000000000098060000000000000000000000000000000000000000000000000000000000002006000000000000000000000000000000000000000000
000000000000000000a806000000000000000000000000000000000000000000000000000000000000006000000000000000000000000000000000000000
000000000000000000000806000000000000000000000000000000000000000000000000000000000000c006000000000000000000000000000000000000
000000000000000000000000c8060000000000000000000000000000000000000000000000000000000000004006000000000000000000000000000000000
000000000000000000000000000d806000000000000000000000000000000000000000000000000000000000000€006000000000000000000000000000000
000000000000000000000000000000e806000000000000000000000000000000000000000000000000000000000000£006000000000000000000000000000
000000000000000000000000000000000£8060000000000000000000000000000000000000000000000000000000000000007000000000000000000000000
00000000000000000000000000000000000008070000000000000000000000000000000000000000000000000000000000001007000000000000000000000
00000000000000000000000000000000000000018070000000000000000000000000000000000000000000000000000000000002007000000000000000000
00000000000000000000000000000000000000000028070000000000000000000000000000000000000000000000000000000000003007000000000000000
00000000000000000000000000000000000000000000038070000000000000000000000000000000000000000000000000000000000004007000000000000
00000000000000000000000000000000000000000000000048070000000000000000000000000000000000000000000000000000000000005007000000000
00000000000000000000000000000000000000000000000000058070000000000000000000000000000000000000000000000000000000000006007000000
00000000000000000000000000000000000000000000000000000068070000000000000000000000000000000000000000000000000000000000007007000
00000000000000000000000000000000000000000000000000000000078070000000000000000000000000000000000000000000000000000000000008007
00000000000000000000000000000000000000000000000000000000000088070000000000000000000000000000000000000000000000000000000000009
00700000000000000000000000000000000000000000000000000000000000098070000000000000000000000000000000000000000000000000000000000
00a007000000000000000000000000000000000000000000000000000000000000a8070000000000000000000000000000000000000000000000000000000
00000b0070000000000000000000000000000000000000000000000000000000000008070000000000000000000000000000000000000000000000000000
00000000c007000000000000000000000000000000000000000000000000000000000000c8070000000000000000000000000000000000000000000000000
000000000004007000000000000000000000000000000000000000000000000000000000000d8070000000000000000000000000000000000000000000000
00000000000000e007000000000000000000000000000000000000000000000000000000000000e8070000000000000000000000000000000000000000000
00000000000000000£007000000000000000000000000000000000000000000000000000000000000£8070000000000000000000000000000000000000000
00000000000000000000000800000000000000000000000000000000000000000000000000000000000008080000000000000000000000000000000000000
00000000000000000000000100800000000000000000000000000000000000000000000000000000000000018080000000000000000000000000000000000
00000000000000000000000000200800000000000000000000000000000000000000000000000000000000000028080000000000000000000000000000000
00000000000000000000000000000300800000000000000000000000000000000000000000000000000000000000038080000000000000000000000000000
00000000000000000000000000000000400800000000000000000000000000000000000000000000000000000000000048080000000000000000000000000
00000000000000000000000000000000000500800000000000000000000000000000000000000000000000000000000000058080000000000000000000000
00000000000000000000000000000000000000600800000000000000000000000000000000000000000000000000000000000068080000000000000000000
00000000000000000000000000000000000000000700800000000000000000000000000000000000000000000000000000000000078080000000000000000
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00000000000000000000000000000000000000000000800800000000000000000000000000000000000000000000000000000000000088080000000000000
00000000000000000000000000000000000000000000000900800000000000000000000000000000000000000000000000000000000000098080000000000
00000000000000000000000000000000000000000000000000a00800000000000000000000000000000000000000000000000000000000000028080000000
00000000000000000000000000000000000000000000000000000008000000000000000000000000000000000000000000000000000000000000L8080000
00000000000000000000000000000000000000000000000000000000c008000000000000000000000000000000000000000000000000000000000000c8080
000000000000000000000000000000000000000000000000000000000004008000000000000000000000000000000000000000000000000000000000000d8
0800000000000000000000000000000000000000000000000000000000000000800000000000000000000000000000000000000000000000000000000000
0e808000000000000000000000000000000000000000000000000000000000000£00800000000000000000000000000000000000000000000000000000000
0000£808000000000000000000000000000000000000000000000000000000000000000900000000000000000000000000000000000000000000000000000
00000000809000000000000000000000000000000000000000000000000000000000000100900000000000000000000000000000000000000000000000000
00000000001809000000000000000000000000000000000000000000000000000000000000200900000000000000000000000000000000000000000000000
00000000000002809000000000000000000000000000000000000000000000000000000000000300900000000000000000000000000000000000000000000
00000000000000003809000000000000000000000000000000000000000000000000000000000000400900000000000000000000000000000000000000000
00000000000000000004809000000000000000000000000000000000000000000000000000000000000500900000000000000000000000000000000000000
00000000000000000000005809000000000000000000000000000000000000000000000000000000000000600900000000000000000000000000000000000
00000000000000000000000006809000000000000000000000000000000000000000000000000000000000000700900000000000000000000000000000000
00000000000000000000000000007809000000000000000000000000000000000000000000000000000000000000800900000000000000000000000000000
00000000000000000000000000000008809000000000000000000000000000000000000000000000000000000000000900900000000000000000000000000
00000000000000000000000000000000009809000000000000000000000000000000000000000000000000000000000000200900000000000000000000000
0000000000000000000000000000000000000a80900000000000000000000000000000000000000000000000000000000000000900000000000000000000
00000000000000000000000000000000000000000809000000000000000000000000000000000000000000000000000000000000c00900000000000000000
0000000000000000000000000000000000000000000c809000000000000000000000000000000000000000000000000000000000000400900000000000000
00000000000000000000000000000000000000000000004809000000000000000000000000000000000000000000000000000000000000€00900000000000
0000000000000000000000000000000000000000000000000e809000000000000000000000000000000000000000000000000000000000000£00900000000
0000000000000000000000000000000000000000000000000000£809000000000000000000000000000000000000000000000000000000000000000200000
00000000000000000000000000000000000000000000000000000000802000000000000000000000000000000000000000000000000000000000000100a00
0000000000000000000000000000000000000000000000000000000000180a000000000000000000000000000000000000000000000000000000000000200
a0000000000000000000000000000000000000000000000000000000000002802000000000000000000000000000000000000000000000000000000000000
300a000000000000000000000000000000000000000000000000000000000000380a000000000000000000000000000000000000000000000000000000000
000400a000000000000000000000000000000000000000000000000000000000000480a000000000000000000000000000000000000000000000000000000
000000500a000000000000000000000000000000000000000000000000000000000000580a000000000000000000000000000000000000000000000000000
000000000600a0000000000000000000000000000000000000000000000000000000000006802000000000000000000000000000000000000000000000000
000000000000700a0000000000000000000000000000000000000000000000000000000000007802000000000000000000000000000000000000000000000
000000000000000800a000000000000000000000000000000000000000000000000000000000000880a000000000000000000000000000000000000000000
0000000000000000009002000000000000000000000000000000000000000000000000000000000000980a000000000000000000000000000000000000000
000000000000000000000a00a000000000000000000000000000000000000000000000000000000000000a80a000000000000000000000000000000000000
00000000000000000000000000a000000000000000000000000000000000000000000000000000000000000802000000000000000000000000000000000
000000000000000000000000000c00a000000000000000000000000000000000000000000000000000000000000c80a000000000000000000000000000000
000000000000000000000000000000400a000000000000000000000000000000000000000000000000000000000000480a000000000000000000000000000
000000000000000000000000000000000€00a000000000000000000000000000000000000000000000000000000000000802000000000000000000000000
000000000000000000000000000000000000£00a000000000000000000000000000000000000000000000000000000000000£80a000000000000000000000
000000000000000000000000000000000000000000L000000000000000000000000000000000000000000000000000000000000080b000000000000000000
000000000000000000000000000000000000000000100000000000000000000000000000000000000000000000000000000000000180L000000000000000
000000000000000000000000000000000000000000000200L000000000000000000000000000000000000000000000000000000000000280L000000000000
000000000000000000000000000000000000000000000000300000000000000000000000000000000000000000000000000000000000000380000000000
000000000000000000000000000000000000000000000000000400000000000000000000000000000000000000000000000000000000000000480000000
000000000000000000000000000000000000000000000000000000500000000000000000000000000000000000000000000000000000000000000580L000
000000000000000000000000000000000000000000000000000000000600000000000000000000000000000000000000000000000000000000000000680b
0000000000000000000000000000000000000000000000000000000000007000000000000000000000000000000000000000000000000000000000000007
800000000000000000000000000000000000000000000000000000000000008000000000000000000000000000000000000000000000000000000000000
008800000000000000000000000000000000000000000000000000000000000009000000000000000000000000000000000000000000000000000000000
00000980000000000000000000000000000000000000000000000000000000000000200L0000000000000000000000000000000000000000000000000000
00000000a80000000000000000000000000000000000000000000000000000000000000L00L0000000000000000000000000000000000000000000000000
00000000000b80000000000000000000000000000000000000000000000000000000000000c00L0000000000000000000000000000000000000000000000
00000000000000c800000000000000000000000000000000000000000000000000000000000004000000000000000000000000000000000000000000000
00000000000000000d80b000000000000000000000000000000000000000000000000000000000000e00L0000000000000000000000000000000000000000
00000000000000000000e80000000000000000000000000000000000000000000000000000000000000£000000000000000000000000000000000000000
00000000000000000000000£80b000000000000000000000000000000000000000000000000000000000000000c0000000000000000000000000000000000
00000000000000000000000000080c000000000000000000000000000000000000000000000000000000000000100c0000000000000000000000000000000
00000000000000000000000000000180c000000000000000000000000000000000000000000000000000000000000200c0000000000000000000000000000
00000000000000000000000000000000280c000000000000000000000000000000000000000000000000000000000000300c0000000000000000000000000
00000000000000000000000000000000000380c000000000000000000000000000000000000000000000000000000000000400c0000000000000000000000
00000000000000000000000000000000000000480c000000000000000000000000000000000000000000000000000000000000500c0000000000000000000
00000000000000000000000000000000000000000580c000000000000000000000000000000000000000000000000000000000000600c0000000000000000
00000000000000000000000000000000000000000000680c000000000000000000000000000000000000000000000000000000000000700c0000000000000
00000000000000000000000000000000000000000000000780c000000000000000000000000000000000000000000000000000000000000800c0000000000
00000000000000000000000000000000000000000000000000880c000000000000000000000000000000000000000000000000000000000000900c0000000
00000000000000000000000000000000000000000000000000000980c000000000000000000000000000000000000000000000000000000000000200c0000
00000000000000000000000000000000000000000000000000000000a80c00000000000000000000000000000000000000000000000000000000000000C0O
00000000000000000000000000000000000000000000000000000000000L80c000000000000000000000000000000000000000000000000000000000000c0
0c000000000000000000000000000000000000000000000000000000000000c80c00000000000000000000000000000000000000000000000000000000000
0d00c000000000000000000000000000000000000000000000000000000000000d80c00000000000000000000000000000000000000000000000000000000
0000e00c000000000000000000000000000000000000000000000000000000000000e80c00000000000000000000000000000000000000000000000000000
0000000£00c000000000000000000000000000000000000000000000000000000000000£80c00000000000000000000000000000000000000000000000000
00000000000004000000000000000000000000000000000000000000000000000000000000080400000000000000000000000000000000000000000000000
00000000000001004000000000000000000000000000000000000000000000000000000000000180400000000000000000000000000000000000000000000
00000000000000002004000000000000000000000000000000000000000000000000000000000000280400000000000000000000000000000000000000000
00000000000000000003004000000000000000000000000000000000000000000000000000000000000380400000000000000000000000000000000000000
00000000000000000000004004000000000000000000000000000000000000000000000000000000000000480d400000000000000000000000000000000000
00000000000000000000000005004000000000000000000000000000000000000000000000000000000000000580400000000000000000000000000000000
00000000000000000000000000006004000000000000000000000000000000000000000000000000000000000000680400000000000000000000000000000
00000000000000000000000000000007004000000000000000000000000000000000000000000000000000000000000780400000000000000000000000000
00000000000000000000000000000000008004000000000000000000000000000000000000000000000000000000000000880400000000000000000000000
00000000000000000000000000000000000009004000000000000000000000000000000000000000000000000000000000000980400000000000000000000
0000000000000000000000000000000000000000a004000000000000000000000000000000000000000000000000000000000000280400000000000000000
0000000000000000000000000000000000000000000L00d000000000000000000000000000000000000000000000000000000000000L80d00000000000000
0000000000000000000000000000000000000000000000c004000000000000000000000000000000000000000000000000000000000000c80400000000000
00000000000000000000000000000000000000000000000004004000000000000000000000000000000000000000000000000000000000000480400000000
0000000000000000000000000000000000000000000000000000€00400000000000000000000000000000000000000000000000000000000000080d00000
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0000000000000000000000000000000000000000000000000000000£004000000000000000000000000000000000000000000000000000000000000£804d00
0000000000000000000000000000000000000000000000000000000000000€000000000000000000000000000000000000000000000000000000000000080
e000000000000000000000000000000000000000000000000000000000000100€000000000000000000000000000000000000000000000000000000000000
180e000000000000000000000000000000000000000000000000000000000000200€000000000000000000000000000000000000000000000000000000000
000280e000000000000000000000000000000000000000000000000000000000000300€000000000000000000000000000000000000000000000000000000
000000380e000000000000000000000000000000000000000000000000000000000000400€000000000000000000000000000000000000000000000000000
000000000480e000000000000000000000000000000000000000000000000000000000000500€000000000000000000000000000000000000000000000000
000000000000580e000000000000000000000000000000000000000000000000000000000000600e000000000000000000000000000000000000000000000
000000000000000680e000000000000000000000000000000000000000000000000000000000000700€000000000000000000000000000000000000000000
000000000000000000780e000000000000000000000000000000000000000000000000000000000000800e000000000000000000000000000000000000000
000000000000000000000880e000000000000000000000000000000000000000000000000000000000000900€000000000000000000000000000000000000
000000000000000000000000980€000000000000000000000000000000000000000000000000000000000000200€000000000000000000000000000000000
000000000000000000000000000a80e00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
000000000000000000000000000000b80€000000000000000000000000000000000000000000000000000000000000c00e000000000000000000000000000
000000000000000000000000000000000c80e000000000000000000000000000000000000000000000000000000000000400000000000000000000000000
000000000000000000000000000000000000480€000000000000000000000000000000000000000000000000000000000000€00€000000000000000000000
000000000000000000000000000000000000000e80e000000000000000000000000000000000000000000000000000000000000£00000000000000000000
000000000000000000000000000000000000000000£80€000000000000000000000000000000000000000000000000000000000000000£000000000000000
000000000000000000000000000000000000000000000080£000000000000000000000000000000000000000000000000000000000000100£000000000000
000000000000000000000000000000000000000000000000180£000000000000000000000000000000000000000000000000000000000000200£000000000
000000000000000000000000000000000000000000000000000280£000000000000000000000000000000000000000000000000000000000000300£000000
000000000000000000000000000000000000000000000000000000380£000000000000000000000000000000000000000000000000000000000000400£000
000000000000000000000000000000000000000000000000000000000480£000000000000000000000000000000000000000000000000000000000000500£
000000000000000000000000000000000000000000000000000000000000580£0000000000000000000000000000000000000000000000000000000000006
00£000000000000000000000000000000000000000000000000000000000000680£0000000000000000000000000000000000000000000000000000000000
00700£000000000000000000000000000000000000000000000000000000000000780£0000000000000000000000000000000000000000000000000000000
00000800£000000000000000000000000000000000000000000000000000000000000880£0000000000000000000000000000000000000000000000000000
00000000900£000000000000000000000000000000000000000000000000000000000000980£0000000000000000000000000000000000000000000000000
00000000000a00£000000000000000000000000000000000000000000000000000000000000a80£0000000000000000000000000000000000000000000000
0000000000000000£000000000000000000000000000000000000000000000000000000000000L80£0000000000000000000000000000000000000000000
00000000000000000c00£000000000000000000000000000000000000000000000000000000000000c80£0000000000000000000000000000000000000000
00000000000000000000400£000000000000000000000000000000000000000000000000000000000000480£0000000000000000000000000000000000000
00000000000000000000000€00£000000000000000000000000000000000000000000000000000000000000e80£0000000000000000000000000000000000
00000000000000000000000000£00£000000000000000000000000000000000000000000000000000000000000£80£0000000000000000000000000000000
00000000000000000000000000000

LUTSelector Luminance
ClTapGeometry GeometrylX8 1Y
ClpixelClock PixelClock82
AutoTargetValue 128
GrayValueAdjustmentDampingRaw 700
AutoGainRawLowerLimit 33
AutoGainRawUpperLimit 512

AutoExposureTimeAbsLowerLimit 100
AutoExposureTimeAbsUpperLimit 500000
AutoFunctionProfile GainMinimum

AutoFunctionAOISelector AOT1
AutoFunctionAOIWidth 2046
AutoFunctionAOISelector AOI2
AutoFunctionAOIWidth 2046
AutoFunctionAOISelector AOI1
AutoFunctionAOISelector AOT1
AutoFunctionAOIHeight 2042
AutoFunctionAOISelector AOI2
AutoFunctionAOIHeight 2042
AutoFunctionAOISelector AOI1
AutoFunctionAOISelector AOI1
AutoFunctionAOIOffsetX 0
AutoFunctionAOISelector AOI2
AutoFunctionAOIOffsetX 0
AutoFunctionAOISelector AOT1
AutoFunctionAOISelector AOI1
AutoFunctionAOIOffsetY 0
AutoFunctionAOISelector AOI2
AutoFunctionAOIOffsetY 0
AutoFunctionAOISelector AOI1
UserDefinedValueSelector Valuel
UserDefinedvValue 0
UserDefinedValueSelector Value2
UserDefinedvValue 0
UserDefinedvValueSelector Value3
UserDefinedValue 0
UserDefinedvValueSelector Valued
UserDefinedValue 0
UserDefinedvalueSelector Value5
UserDefinedValue 0
UserDefinedvalueSelector Valuel
ParameterSelector Gain
RemovelLimits 0
ParameterSelector  ExposureTime
RemovelLimits 0

ParameterSelector Gain

6.3 Listing konfiguracji frame grabbera dla kamery monochromatycznej

Ponizej przedstawiono listing konfiguracji MultiCam Studio, dla ktérego udato sie uzyskaé
obraz z kamery Besler AC2040-180km.
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er: BASLER

; Camera Model: acA2040-180km

; Camera Configurat
; Board: Grablink
; Minimum MultiCam

ion: DECA 10T8, Progressive Area-Scan, 186fps, Synchronous operation , Nasze

Version: 6.5

; Last update: 18 Jul 2012

R KA KK KA KA KK
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;Disclaimer:

7

;These CAM-files ar
;You should not ass
;suitable for any p
;Nor should you ass
;covered by these C
;EURESYS does not g
;free of any defect
;EURESYS shall not

;for any damages, 1
;including those as
;with the use of th
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; ==Begin of "Camer
; —Camera Specifica

Camera =
CamConfig =
Imaging =
Spectrum =

; —Camera Features
TapConfiguratio:
TapGeometry =
Expose =
Readout =
ColorMethod =
ColorRegistrati
ExposeOverlap =

; —-Downstream sign
FvalMode =
LvalMode =
DvalMode =

; —--Upstream signal
CClUsage =
CC2Usage =
CC3Usage =
CC4Usage =

; —Camera Timing ca
Hactive Px =
Vactive Ln =
HSyncAft Tk =
VSyncAft Ln =

; ==End of "Camera
Kk kK Kk ok K Kk K K

; ==Begin of "Syste

; —-Acquisition Cont
AcquisitionMode

TrigMode =
NextTrigMode =

ActivityLength

Seqlength_Fr =
PhaselLength_Fr

; -Trigger Control

; The set of

; If the defa

; to remove t

; TrigCtl =

; TrigCtl =

; TrigCtl =
TrigEdge =
TrigFilter =
TrigDelay us =
TrigLine =

; The followi
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e provided to you free of charge and "as is".

ume that these CAM-files are error-free or

urpose whatsoever.

ume that all functional modes of the camera are

AM files or that the associated documentation is complete.
ive any representation or warranty that these CAM-files are
or error or suitable for any purpose.

be liable, in contract, in torts or otherwise,

oss, costs, expenses or other claims for compensation,
serted by third parties, arising out of or in connection
ese CAM-files.
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a properties Section"==

tion category-

MyCameraLink;

PxxSC;

AREA;

BW; <== BW COLOR

category-

n = FULL 8T8; <== BASE_1T8 BASE_1T10 BASE_1T24
1X8_1Y; <== 1X 1Y 1X2_1Y 2X_1Y
INTCTL;

INTCTL;

NONE; NONE PRISM BAYER RGB
on = GB; GB BG RG GR (when ColorMethod=BAYER)

ALLOW; FORBID ALLOW
als--

FA;

LA;

DN; <== DN DG
s——

LOowW; LOW HIGH SOFT

LOwW; LOW HIGH SOFT

Low; <== LOW HIGH SOFT

LOW; <== LOW HIGH SOFT
tegory-

1000;

1000;

0;

0; <==

properties Section"==
ko Kk ok K ko ok Kk ok o Kk ok K K K ok ok Kk ok Kk ok Kk ok Kk ok ok K Rk ok Rk ok Rk ok Kk K K

m properties Section"==

rol category-
= HFR; <== Avenue/Express/CFA/Full/DualBase/Base: SNAPSHOT HFR VIDEO
<== Value/Expert 2: SNAPSHOT HFR

IMMEDIATE; IMMEDIATE HARD SOFT COMBINED
SAME; SAME HARD SOFT COMBINED REPEAT (when AcquisitionMode = SNAPSHOT or HFR)
<== SAME HARD SOFT COMBINED REPEAT PERIODIC (when AcquisitionMode = VIDEO)
= 1; <== 1 (when AcquisitionMode = SNAPSHOT or HFR)
<== -1 1..65536 (when AcquisitionMode = VIDEO)
-1; <== -1 1..65534
= 1; <== 1 (when AcquisitionMode = SNAPSHOT or VIDEO)
<== 1..255 (when AcquisitionMode = HFR)
category-

values and the default value assigned by MultiCam for the parameter TrigCtl are board specific!

ult value is not adequate for your application, it is then necessary to edit the value and
he leading semi-column of one of the following 3 lines

IS0; <== Full/DualBase/Base: ISO DIFF

TTL; <== Avenue/Express/CFA: TTL ITTL I12V LVDS

TTL; <== Value/Expert 2: TTL ITTL I12V

GOHIGH; <== GOHIGH GOLOW

MEDIUM; < OFF ON MEDIUM STRONG

0; <

NOM; <== NOM

ng 2 parameters are controlling the Trigger Decimation circuit that is available
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; exclusively on Grablink Full/DualBase/Base boards when AcquisitionMode = SNAPSHOT or HFR.
; Remove the leading semi-column on both parameters if the function is required!
; TrigDelay Pls = 0; 0..65536
; NextTrigDelay Pls = 0; 0..65536
;
; -Exposure & Strobe Control categories-
StrobeMode = NONE; <== To free the Strobe Output IO port

; ==End of "System properties Section"=
B R R e

; ==Begin of "Grabber properties Section"==

; -Grabber Configuration, Timing & Conditioning categories-

GrabWindow = NOBLACK; <== NOBLACK MAN
; The following 4 parameters are relevant only when GrabWindow = MAN:

WindowX Px = 1000;

WindowY Ln = 1000;

OffsetX Px = 0;

OffsetY Ln = 0;
7
; The following parameter is available exclusively on Grablink Full/DualBase/Base and Grablink Quickpack CFA boards.
; It configures the Bayer CFA Decoder. If the default value is not adequate for your application,
; it is then necessary to edit the value and to remove the leading semi-column of the following line:
; CFD_Mode = ADVANCED; <== ADVANCED, LEGACY

; —Look-Up Tables category-

; The Look-Up Table operator is available exclusively on Grablink Full/DualBase/Base and Grablink Quickpack CFA boards.

; LUT configuration parameters can be inserted here if required by the application

; -Cluster category-

ColorFormat = Y8; <== Y8 Y10 RGB24 RGB24PL
ImageFlipX = OFF; <== OFF ON
ImageFlipY = OFF; <== OFF ON

; End of "Grabber properties Section"
B

; End of File

6.4 Listing konfiguracji frame grabbera dla kamery kolorowej

Ponizej przedstawiono listing konfiguracji MultiCam Studio, dla ktérego udato sie
obraz z kamery Besler AC2040-180kc.

KK R K Kk K ko K KK K K Kk K ko K Rk K R K Kk K ko K Rk Kk Kk Kk R KK Kk ko Kk Kk R Kk Kk ko Kk Kk Kk

; Camera Manufacturer: BASLER

; Camera Model: acA2040-180kc

; Camera Configuration: DECA_10T8, Color Bayer, Progressive Area-Scan, 180fps, Synchronous operation
; Board: Grablink

; Minimum MultiCam Version: 6.5

; Last update: 29 Feb 2012

R KR KR KR R KK KRR KKK R KK KK KKK R KK KK K KK KK R KKK KK KK K KK KK K KK KK KK R KK KK R KK R KKk KK K K
B R e T
;Disclaimer:

;These CAM-files are provided to you free of charge and "as is".

;You should not assume that these CAM-files are error-free or

;suitable for any purpose whatsoever.

;Nor should you assume that all functional modes of the camera are

;covered by these CAM files or that the associated documentation is complete.

;EURESYS does not give any representation or warranty that these CAM-files are

;free of any defect or error or suitable for any purpose.

;EURESYS shall not be liable, in contract, in torts or otherwise,

;for any damages, loss, costs, expenses or other claims for compensation,

;including those asserted by third parties, arising out of or in connection

;with the use of these CAM-files.
D e

; ==Begin of "Camera properties Section"==

; —Camera Specification category-

Camera = MyCameraLink;

CamConfig = PxxSC;

Imaging = AREA;

Spectrum = COLOR; <== BW COLOR

; —Camera Features category-
TapConfiguration = FULL_8T8; <== BASE_1T8 BASE_1T10 BASE 1T24
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; TapConfiguration = DECA_10T8; <== BASE_1T8 BASE_1T10 BASE_1T24
TapGeometry = 1xX8_1Y; <== 1X 1Y 1X2_1Y 2X_1Y
Expose = INTCTL;
Readout = INTCTL;
ColorMethod = BAYER; <== NONE PRISM BAYER RGB
ColorRegistration = GB; GB BG RG GR (when ColorMethod=BAYER)
ExposeOverlap = ALLOW; FORBID ALLOW

; —--Downstream signals--
FvalMode = FA;
LvalMode = LA;
DvalMode = DN; <== DN DG

; —-Upstream signals--

CClUsage = LOW; <== LOW HIGH SOFT
CC2Usage = LOW; LOW HIGH SOFT
CC3Usage = LOW; LOW HIGH SOFT
CC4Usage = LOW; LOW HIGH SOFT

; —Camera Timing category-

Hactive Px = 2040;

Vactive_Ln = 2040; <==
HSyncAft Tk = 0; <==
VSyncAft_Ln = 0; <==

; ==End of "Camera properties Section"==
R R R R R R D R R R L R R R R T T R T T S R

; ==Begin of "System properties Section"==

; —Acquisition Control category-

AcquisitionMode = SNAPSHOT; <== Avenue/Express/CFA/Full/DualBase/Base: SNAPSHOT HFR VIDEO
; <== Value/Expert 2: SNAPSHOT HFR
TrigMode = IMMEDIATE; <== IMMEDIATE HARD SOFT COMBINED
NextTrigMode = SAME; <== SAME HARD SOFT COMBINED REPEAT (when AcquisitionMode = SNAPSHOT or HFR)
; <== SAME HARD SOFT COMBINED REPEAT PERIODIC (when AcquisitionMode = VIDEO)
ActivityLength = 1; <== 1 (when AcquisitionMode = SNAPSHOT or HFR)
; <== -1 1..65536 (when AcquisitionMode = VIDEO)
SegLength_Fr = 1; ..65534

PhaseLength Fr = 1; hen AcquisitionMode = SNAPSHOT or VIDEO)

1..255 (when AcquisitionMode = HFR)

; -Trigger Control category-

; The set of values and the default value assigned by MultiCam for the parameter TrigCtl are board specific!
; If the default value is not adequate for your application, it is then necessary to edit the value and
; to remove the leading semi-column of one of the following 3 lines
; TrigCtl = Is0; <== Full/DualBase/Base: ISO DIFF
; TrigCtl = TTL; <== Avenue/Express/CFA: TTL ITTL I12V LVDS
; TrigCtl = TTL; <== Value/Expert 2: TTL ITTL I12V
TrigEdge = GOHIGH; GOHIGH GOLOW
TrigFilter = MEDIUM; <== OFF ON MEDIUM STRONG
TrigDelay us = 0; <==
TrigLine = NOM; <== NOM ...
; The following 2 parameters are controlling the Trigger Decimation circuit that is available
; exclusively on Grablink Full/DualBase/Base boards when AcquisitionMode = SNAPSHOT or HFR.
; Remove the leading semi-column on both parameters if the function is required!
; TrigDelay Pls = 0; <== 0..65536
; NextTrigDelay Pls = 0; <== 0..65536
;
7
; -Exposure & Strobe Control categories-
StrobeMode = NONE; <== To free the Strobe Output IO port

; ==End of "System properties Section"==
R R R R R D R B T R R R R T

; ==Begin of "Grabber properties Section"==

; -Grabber Configuration, Timing & Conditioning categories-

GrabWindow = NOBLACK; <== NOBLACK MAN
; The following 4 parameters are relevant only when GrabWindow = MAN:
WindowX Px = 2046;
WindowY Ln = 2046;
OffsetX Px = 0; <==
OffsetY Ln = 0; <==
; The following parameter is available exclusively on Grablink Full/DualBase/Base and Grablink Quickpack CFA boards.
; It configures the Bayer CFA Decoder. If the default value is not adequate for your application,
; it is then necessary to edit the value and to remove the leading semi-column of the following line:
; CFD_Mode = ADVANCED; <== ADVANCED, LEGACY

; -Look-Up Tables category-
; The Look-Up Table operator is available exclusively on Grablink Full/DualBase/Base and Grablink Quickpack CFA boards.
; LUT configuration parameters can be inserted here if required by the application

; —Cluster category-

ColorFormat = RGB24; <== Y8 Y10 RGB24 RGB24PL
ImageFlipX = OFF; <== OFF ON
ImageFlipY = OFF; <== OFF ON

End of "Grabber properties Section"
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; End of File

6.5 Listing programu Recordera zbudowanego na bazie
demonstracyjnego grablink_web.cpp

DISCLAIMER ——————————————mmm oo mm—mm—mo— +

This application program is provided to you free of charge as an example.
Despite the considerable efforts of Euresys personnel to create a usable
example, you should not assume that this program is error-free or suitable
for any purpose whatsoever.

program is free of any defect or error or suitable for any purpose. EURESYS
shall not be liable, in contract, in torts or otherwise, for any damages,
loss, costs, expenses or other claims for compensation, including those
asserted by third parties, arising out of or in connection with the use of

| |
| |
| |
| |
| |
| |
| EURESYS does not give any representation, warranty or undertaking that this |
| |
| |
| |
| |
| this program.

| |

3k ok Kk kK kK Kk ok Kk ok ok Kk ok Kk ok Kk ok ok Kk ok ok kK ok ok ok Kk ok ok Kk ok ok K Kk

MultiCam sample program - grablink web

This application demonstrates the Snapshot Acquisition Mode on a
GRABLINK Board.

The camera used is a Basler L101K (2k pixel).

By default, this program requires an area-scan camera connected
on connector A.

When it is launched from command line, it generates a soft trigger
which starts a frame acquisition. Press "ESC" key to close the
application.

The program uses automatic memory allocation and works with both 32 and

64 bit systems.
****************~k~k~k~k~k~k*~k*****************~k~k~k~k~k~k************************/

#include <unistd.h>
#include <stdio.h>

#include <stdlib.h>
#include <SDL/SDL.h>
#include <opencv/highgui.h>
#include <opencv/cv.h>

#include "/usr/local/euresys/multicam/include/multicam.h"

#ifndef BYTE
#define BYTE unsigned char
#endif

SDL_Surface* screen = NULL;
SDL_Overlay *overlay = NULL;

BOOL error; // Flagged on acquisition error

int sizeX; // Width of the acquired image
int pitch; // Pitch of the acquired image
int sizeY; // Height of the acquired image

// check if <esc> was hit to exit application
BOOL CheckForQuit ()
{

SDL_Event event;

// Poll for events, and handle the ones we care about.
while (SDL_PollEvent (&event)) {
switch (event.type) {
case SDL_KEYUP:
// 1f escape is pressed, return (and thus, quit)
if (event.key.keysym.sym == SDLK_ESCAPE)
return TRUE;

break;
case SDL_QUIT:
return TRUE;
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return FALSE;

CvVideoWriter *writer=0;

// Draw acquired image to screen using YUV overlay
void UpdateSurface (BYTE *pImage)
{

int status;

int fps = 25;

IplImage* iplImage;

iplImage = cvCreateImage (cvSize(sizeX, sizeY),IPL_DEPTH 8U,3);

memcpy (iplImage->imageData, pImage, 3*sizeY*sizeY);
//cvSaveImage ("testing.png", iplImage, 0);

if ('writer) {
int exCodec = CV_FOURCC('M', 'P', 'E
writer = cvCreateVideoWriter ("re
printf ("CV Write Frame init \n");

status = cvWriteFrame (writer, iplImage);
printf ("CV Write Frame %d\n", status);
cvReleaseImage (&iplImage) ;

SDL_Rect rect;
uint8_t *overlayData;
SDL_LockYUVOverlay (overlay) ;

// Y plane

overlayData = overlay->pixels[0];

memcpy (overlayData,pImage, sizeY*pitch);
// U plane

overlayData = overlay->pixels[1];

memset (overlayData, 28, sizeX* sizeY /4);

// V plane
overlayData = overlay->pixels[?];
memset (overlayData, 28, sizeX* sizeY /4);

SDL_UnlockYUVOverlay (overlay) ;

x =03
rect.y = 0;

rect.w

rect.h = sizeY;
//if (SDL_SaveBMP (overlay, "grabbed.bmp") < 0){
// printf ("SDL_SaveBMP not OK!\n");

/7}

rect

= sizeX;

SDL_DisplayYUVOverlay(overlay, &rect);

// Callback function registered to our channel.
// Called at the asynchronous signals.
void McCallback (PMCCALLBACKINFO CallBackInfo)
{
MCHANDLE hSurface;
BYTE *pImage;

switch(CallBackInfo->Signal)

{
case MC_SIG_SURFACE_PROCESSING:

hSurface = (MCHANDLE) CallBackInfo->SignalInfo;

rded.mpg", exCodec, fps,

cvSize (sizeX,

McGetParamPtr (hSurface,MC_SurfaceAddr, (PVOID*) &pImage) ;

UpdateSurface (pImage) ;
break;
case MC_SIG ACQUISITION FAILURE:

sizeY),

)i

fprintf(stderr, "Acquisition Failure. Is a video signal connected 2\n");

error = TRUE;

break;
default:
fprintf (stderr,"si led:%d",
error = TRUE;
break;
}

// Create a channel and set its parameters
int InitializeMultiCam( MCHANDLE *hc)
{
MCSTATUS status = MC_OK;
MCHANDLE& hChannel = *hc;
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int 1i;

sizeXx=0
sizey=

// In order to support a 10-tap camera on Grablink Full

// BoardTopology need to be set to MC_BoardTopology MONO DECA
// In order to support 2 cameras on Grablink Expert 2

// BoardTopology need to be set to MC_BoardTopology DUO

// In all other case the default value will work properly

// and the parameter don't need to be set

// Set the board topology to support 2 cameras (only with a Grablink Expert 2)
// status = McSetParamInt (MC_BOARD + 0, MC_BoardTopology, MC_BoardTopology DUO) ;
// if (status != MC_OK) goto Finalize;

// Set the board topology to support 10 taps mode (only with a Grablink Full)
// status = McSetParamInt (MC_BOARD + 0, MC_BoardTopology, MC_BoardTopology MONO_DECA) ;
// if (status != MC_OK) goto Finalize;

// Create a channel.
status = McCreate (MC_CHANNEL, &hChannel);
if (status !'= MC_OK) goto Finalize;

// Link the channel to a board. Here we take the first board.
status = McSetParamInt (hChannel, MC_DriverIndex, 0);
if (status !'= MC_OK) goto Finalize;

// In order to use single camera on connector A
// MC_Connector need to be set to A for Grablink Expert 2 and Grablink DualBase
// For all the other Grablink boards the parameter has to be set to M

// For all GrabLink boards but Grablink Expert 2 and Dualbase
status = McSetParamStr (hChannel, MC_Connector, "M");

if (status !'= MC_OK) goto Finalize;

// For Grablink Expert 2 and Dualbase

// status = McSetParamStr (hChannel, MC_Connector, "A");

// if (status != MC_OK) goto Finalize;

// Choose the camera camfile
//status = McSetParamStr (hChannel, MC_CamFile, "/usr/local/euresys/multicam/cameras/BuiltIn/BASLER/L101k L2048SP");

status = McSetParamStr (hChannel, MC_CamFile, "/usr/local/euresys/multicam/cameras/BASLER/acA2040-180kc/acA2040—-

180kc_P180SC_marcin") ;
if (status !'= MC_OK) goto Finalize;

// Choose the camera expose duration
status = McSetParamInt (hChannel, MC_Expose_us, 100000 )

if (status !'= MC_OK) goto Finalize;

// Set the color format.

// status = McSetParamInt (hChannel, MC_ColorFormat, MC_ColorFormat_Y8);
status = McSetParamInt (hChannel, MC_ColorFormat, MC_ColorFormat_ RGB24);
if (status != MC_OK) goto Finalize;

// Set the acquisition mode
// McSetParamInt (hChannel, MC_AcquisitionMode, MC AcquisitionMode WEB);
McSetParamInt (hChannel, MC_AcquisitionMode, MC_AcquisitionMode HFR) ;
if (status != MC_OK) goto Finalize;

// Choose the number of lines per page
McSetParamInt (hChannel, MC_PageLength_Ln, 600);
if (status !'= MC_OK) goto Finalize;

// Choose the way the first acquisition is triggered
McSetParamInt (hChannel, MC_TrigMode, MC_TrigMode IMMEDIATE) ;
if (status != MC_OK) goto Finalize;

// Choose the triggering mode for subsequent acquisitions
McSetParamInt (hChannel, MC_NextTrigMode, MC_NextTrigMode REPEAT) ;
if (status !'= MC_OK) goto Finalize;

// Retrieve channel size information.
status= McGetParamInt (hChannel, MC_ImageSizeX, &sizeX);

if (status !'= MC_OK) goto Finalize;
status= McGetParamInt (hChannel, MC_ImageSizeY, &sizeY);
if (status !'= MC_OK) goto Finalize;
status= McGetParamInt (hChannel, MC_BufferPitch, &pitch);
if (status !'= MC_OK) goto Finalize;

// The number of images to acquire.
status = McSetParamInt (hChannel, MC_SeglLength Fr, MC_INDETERMINATE) ;
if (status !'= MC_OK) goto Finalize;

// Register our Callback function for the MultiCam asynchronous signals.
status = McRegisterCallback(hChannel, McCallback, NULL) ;

if (status !'= MC_OK) goto Finalize;

// Enable the signals we need:
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// MC_SIG_SURFACE_PROCESSING: acquisition done and locked for processing

// MC_SIG_ACQUISITION_FAILURE: acquisition failed.

status = McSetParamInt (hChannel, MC_SignalEnable + MC_SIG_SURFACE_PROCESSING, MC_SignalEnable ON);
if (status !'= MC_OK) goto Finalize;

status = McSetParamInt (hChannel, MC_SignalEnable + MC_SIG_ACQUISITION_ FAILURE, MC_SignalEnable ON);
if (status !'= MC_OK) goto Finalize;

return 0;

Finalize:
if (status!=MC_OK)

{
printf("InitChannel Error %d\n",status);
}
if (hChannel)
{
McDelete (hChannel) ;
}
return -1;

// Start the image acquisition, images are processed in the callback
void AcquireImages (MCHANDLE hChannel)
{

MCSTATUS status = 0;

// Start Acquisitions for this channel.
status = McSetParamInt (hChannel, MC_ChannelState, MC_ ChannelState ACTIVE) ;
if (status !'= MC_OK) goto Finalize;

// wait until user press <esc> key
fprintf(stderr,"Waiting for callbacks\n");
while (!CheckForQuit() && 'error )
{

sleep(l);

status= McSetParamInt (hChannel, MC_ChannelState, MC_ChannelState_ IDLE) ;

Finalize:
if (status!=MC_OK)

{
printf ("Acquire Error %d\n",status);
}
if (hChannel)
{
McDelete (hChannel) ;
}

// BApplication entry point

int main(int argc, char* argv[])

{
MCSTATUS status;
MCHANDLE hChannel = 0;
error = FALSE;

// Initialize the MultiCam driver.
status = McOpenDriver (NULL) ;

if (status !'= MC_OK)

{
fprintf (stderr,"Error - Fail to initialize MultiCam\n");
return -1;

}

// Activate an error log file

status = McSetParamStr (MC_CONFIGURATION, MC_ErrorLog, "error.log");

if (status != MC_OK)

{

fprintf (stderr,"Error - configuration log \n");
return -1;

}

// Initialize Multical channel

if (InitializeMultiCam(&hChannel))
return -1;

// Initialize SDL library and create window

SDL_Init( SDL_INIT VIDEO );

screen = SDL_SetVideoMode(sizeX, sizeyY, , SDL_SWSURFACE | SDL_DOUBLEBUF);
// Created overlay

overlay = SDL_CreateYUVOverlay(pitch, sizeY, SDL_IYUV_OVERLAY, screen);

// Acquire images
fprintf(stderr,"Press <Esc> key to exit\n");
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AcquirelImages (hChannel) ;

// Delete overlay
SDL_FreeYUVOverlay (overlay) ;
// Quit SDL

SDL_Quit();

// Close the MultiCam driver.
McCloseDriver () ;

return 0;

6.6 Make file

CC = gcc
TARGET = grablink web
CFLAGS = -g

INCFLAGS = -I/usr/include
#-I/usr/include/opencv
LNKFLAGS = -1MultiCam -1m -lstdc++ -L/usr/1ib64 -1SDL -lopencv_core -lopencv_highgui

all: grablink web

grablink web: grablink web.o

$(CC) $(CFLAGS) =-o $(TARGET) $(TARGET).o $(LNKFLAGS)
clean:

rm -f *.bak *.o $(TARGET) *~
.Cpp.o:

$(CC) $(CFLAGS) $(INCFLAGS) -c $?
c.Oo

$(CC) $(CFLAGS) $(INCFLAGS) -c $?

6.7 Struktura Ipllmage
Struktura Iplimage jest wykorzystywana przez wszystkie funkcje biblioteczne OpenCV.

struct IplImage
IPL image header
int nSize
sizeof (IplImage)
int ID
Version, always equals
int nChannels
Number of channels. Most OpenCV functions support 1-4 channels.
int alphaChannel
Ignored by OpenCV
int depth
Channel depth in bits + the optional sign bit ( IPL_DEPTH SIGN ). The supported depths are:

IPL_DEPTH 8U - unsigned 8-bit integer. Equivalent to CV_8U in matrix types.
IPL_DEPTH 8S - signed 8-bit integer. Equivalent to CV_8S in matrix types.

IPL_DEPTH_16U - unsigned -bit integer. Equivalent to CV_16U in matrix types.
IPL DEPTH 16S - signed 8-bit integer. Equivalent to CV_16S in matrix types.
IPL_DEPTH_32S - signed 32-bit integer. Equivalent to CV_32S in matrix types.

IPL_DEPTH 32F - single-precision floating-point number. Equivalent to CV_32F in matrix types.
IPL_DEPTH_64F - double-precision floating-point number. Equivalent to CV_64F in matrix types.

char[] colorModel
Ignored by OpenCV.

char[] channelSeq
Ignored by OpenCV

int dataOrder
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= IPL_DATA ORDER PIXEL - interleaved color channels, - separate color channels. CreateImage() only creates images
with interleaved channels. For example, the usual layout of a color image is: b { } g { Y} r { } b { } g { }r { }o.o..

int origin
- top-left origin, - bottom-left origin (Windows bitmap style)

int align

Alignment of image rows (4 or 8). OpenCV ignores this and uses widthStep instead.
int width

Image width in pixels
int height

Image height in pixels
IplROI* roi

Region Of Interest (ROI). If not NULL, only this image region will be processed.
IplImage* maskROI

Must be NULL in OpenCV
void* imageId

Must be NULL in OpenCV
void* tilelInfo

Must be NULL in OpenCV
int imageSize

Image data size in bytes. For interleaved data, this equals \texttt{image->height} \cdot \texttt{image->widthStep}
char* imageData

A pointer to the aligned image data. Do not assign imageData directly. Use SetData().
int widthStep

The size of an aligned image row, in bytes.
int[] BorderMode

Border completion mode, ignored by OpenCV
int[] BorderConst

Constant border value, ignored by OpenCV
char* imageDataOrigin

A pointer to the origin of the image data (not necessarily aligned). This is used for image deallocation.

' Pawet Rotter, Marcin Nowak, Witold Byrski, Piotr Lizonczyk ,Opracowanie wymagan sprzetowych dla
systemu inspekcji optycznej lekow cytostatycznych i analiza rozwigzarn aktualnie dostepnych na rynku”
" Pawet Rotter, Witold Byrski, Wiktor Muron “Analiza mozliwosci optycznej identyfikacji zanieczyszczen
w roztworach lekdw cytostatycznych pod katem okreSlenia wymagan dla stanowiska
zrobotyzowanego”

" Euresys “Grablink Documentation Update”, 2013

Y Euresys “Multicam Grablink-TapGeometry Parameter Reference” Version 2.2 — December 20, 2013
¥ http://www.euresys.com/
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