BASLER’

the power of

microEnable 5 marathon/LightBridge
ACL

AcquisitionApplets User Documentation for

Acq_SingleMediumLineGray

Functional Description
For Framegrabber SDK Usage

Document Number: AW001769
Part Number: 000 (English)
Document Version: 01

Release Date: 01 December 2022
Applet Version 2.2.4.0



Contacting Basler Support Worldwide

Europe, Middle East, Africa
Tel. +49 4102 463 515
support.europe@baslerweb.com

The Americas
Tel. +1 610 280 0171
support.usa@baslerweb.com

Asia-Pacific
Tel. +65 6367 1355
support.asia@baslerweb.com

Singapore
Tel. +65 6367 1355
support.asia@baslerweb.com

Taiwan
Tel. +886 3 558 3955
support.asia@baslerweb.com

China
Tel. +86 10 6295 2828
support.asia@baslerweb.com

Korea
Tel. +82 31 714 3114
support.asia@baslerweb.com

Japan
Tel. +81 3 6672 2333
support.asia@baslerweb.com

https://lwww.baslerweb.com/en/sales-support/support-contact

Supplemental Information

Acquisition Card Documentation:
https://docs.baslerweb.com/acquisition-cards

Frame Grabber Documentation:

https://docs.baslerweb.com/frame-grabbers

Framegrabber SDK Documentation:
https://docs.baslerweb.com/frame-grabbers/framegrabber-sdk-overview.html

All material in this publication is subject to change without notice and is copyright
Basler AG.


https://www.baslerweb.com/en/sales-support/support-contact
https://docs.baslerweb.com/acquisition-cards
https://docs.baslerweb.com/frame-grabbers
https://docs.baslerweb.com/frame-grabbers/framegrabber-sdk-overview.html

Table of Contents

PR o To [ T i T o PP 1
1.1. Features of Applet Acq_SingleMediumLin€Gray ..........cccouiiiiiiiiiiiiiii e 1
1.1.1. Parameterization OFAEr .........coouiiiiiiiiii e e e e e e eaaes 2

22 = 7= 1 1o 1 o | o PP 2

LG T S =T 0114 =T o g 1= o) P 3
1.3.1. Software ReqQUIFEMENTS ..........iiiiiiii e e e eaes 3

1.3.2. Hardware ReqQUITEMENTS .......couiiiiiiiii e e e e e e e e aeen 4

R T T I o =Y 1 P 4

L T 0= g 1T = T 101 (=Y o = Lo = S PPN 4

1.5. Image Transfer 10 PC MEMOIY ......couuiiiii e e e e e eaaas 4

2. SOfWAIE INTEITACE ....uiiii it e e e e e e e e e et e e e e et e e et e eaanaaes 5
T 0= 431 = 8 N | PP 6
3.1. FG_CAMERA_LINK_CAMTYPE ...ttt e e e e e et e e e e e e eeeennnnnas 6

K S T U 1T 1 PR 6

3.3. FG_CAMERA_LINK_CORE_RESET ....coitiiiiiiiiiie ettt s e e e e e e e et e e e e e e e e eeanaaa s 7

3.4. FG_CAMERA_LINK_PIXEL_CLOCK X ..iiiiiiiiiiiieeeeee et e e et e e e e e e e eeaatan e e e e e e e eeannnnnnes 8

3.5. FG_CAMERA_LINK_PIXEL_CLOCK_Y ..iiiiiiiiiiiiii e ettt e e e e et e e e e e e e eeanennnnes 8
0= 1o 0 1= - PP 10
g T Y o (= PP 10
4.1.1. FG_START_OF_FRAME_CAM_PORT _0 ...ciiiiiiiiiiiiie e e e 10

4.1.2. FG_END_OF_FRAME_CAM_PORT _0 ..coitiiiiiiiiiie ettt 10

4.1.3. FG_START_OF_LINE_CAM_PORT_0 ..cciiiiiiiiiiiei e 10

4.1.4. FG_END_OF_LINE_CAM_PORT_0 ..ottt ettt e e e e e eenees 10

T =T o I € 1Yo ] o= 1 Y PRSP 11
5.1. FG_TAPGEOMETRY ...ttt oottt e e e e e e e ettt e e e e e e e e et ettt e e e e e e eeessannaeaeaees 11

5.2, FG_SENSORWIDTH ...ttt ittt e ettt e e e e e e e e ee et eeeeeeeeestntnaeeeaeeeaenes 11

5.3, FG_VANTAGEPROINT ..ottt e et e e e e e e e e ettt s e e e e e eeeessta e aeeaeeeeessannnaeeeeeeeenes 12

S ] O USPPUPRTIN 14
S T T T o I USSP 15

S S T o = [ I SRR 15

G T S C I (@ ] =3 T i ST 16

S T S C T O ] s ] i ST 17

48 o1 = 1 PO 18
7 1 PP 18
7.1.1. FG_TRIGGEROUT_GPO_0_SOURCE €t al. .......coiiiieiiiiiiiiiieie e 18

7.1.2. FG_TRIGGEROUT_GPO_0_POLARITY et al. ....oceviiiiiieeiiiieiii e 19

7.1.3. FG_DIGIO _OUTPUT ..eiiiiiiiiiieitie ettt e e e ettt e s e e e e e e et e e e e e e e eeeaatnnnaeaaeeneeees 20

47 € 1 = ST 21
7.2.1. FG_DIGIO _INPUT .ottt ettt ettt e e e e e e e e e ettt e e e e e e e eeeastn e e e eeeeeaees 21

AR T Y=Y o Ao 10 (ot PP 22
7.3.1. FG_CUSTOM_SIGNAL_EVENT_0_SOURCE .......coitiiiiiiiiiei e 22

7.3.2. FG_CUSTOM_SIGNAL_EVENT_0_POLARITY ..ottt 23

7.3.3. FG_CUSTOM_SIGNAL_EVENT_1_SOURCE .......ccitiiiiiiiiieie e 23

7.3.4. FG_CUSTOM_SIGNAL_EVENT_1_POLARITY ..ottt 24

A N =T o | S 25
7.4.1. FG_TRIGGER_INPUTO_RISING .....coiiiiiiiiiiiei ettt e e e e e e e e e eeaes 25

7.4.2. FG_TRIGGER _INPUTO_FALLING ...t 25

7.4.3. FG_CUSTOM_SIGNAL_EVENT _0 ..iiiiiiiiiiiiiiie et e e 25

7.4.4. FG_CUSTOM_SIGNAL_EVENT 1 it 25

T O1 O To [ a b= I\ F=1 o] o1 1 Vo PPN 27
8.1. FG_CCT_SOURCE €t @l. .ciiiiiiiiiiiii ettt et e e e e e e e ee e e as 28

8.2. FG_CC1_POLARITY ©f @l ..uiiiieiiieiiiiiie ettt e e e e e e e e ee e e e e eaeeeeees 28

S TR I T Iy o o =Y A a3 o oS 30
9.1. FG_LINETRIGGERMODE ......ooiiiiiiiiiiiie et e e e e e e e e e e e e e an e e e e e 30

9.2. FG_EXSYNCON ...ttt ettt ettt e e e e e e ettt e e e e et et e tat e e e e e e e e e esstnn e e e e e e eeeennrnnnnn 31

1S TR T IR L= Iy o o =T N 1] o 1F | P 32

microEnable 5 marathon/LightBridge ACL Acq_SingleMediumLineGray iii



Table of Contents

9.3.1. FG_LINETRIGGERINSROQC ..ot e s 33
9.3.2. FG_LINETRIGGERINPOLARITY ettt 34
9.3.3. FG_LINETRIGGERDEBOUNCING .....couiiiiiiiiiiiiiii e 35
9.3.4. DOWNSCAIE ...ttt ettt et 35
9.3.4.1. FG_LINE_DOWNSCALE ... .ot 35

9.3.4.2. FG_LINE_DOWNSCALEINIT ..ottt 36

9.4. Shaft ENCOder A/B FIlLEr .....ooun et 37
9.4.1. FG_SHAFTENCODERON ...ttt e eaaas 37
9.4.2. FG_SHAFTENCODERMODE ..... oo 38
9.4.3. FG_SHAFTENCODERINSRC ... ittt 39
9.4.4. FG_SHAFTENCODERLEADING .....cootiiiiiiiiiieiii e 40
9.4.5. FG_SHAFTENCODER_COMPENSATION_ENABLE ...ttt 41
9.4.6. FG_SHAFTENCODER_COMPENSATION_COUNT ....cottiiiiiiiiiiieieiiieeeei e 42

9.5, EXSYNC OUIPUL ..ottt et e e 48
9.5.1. FG_LINEPERIODE ...ttt ettt 48
9.5.2. FG_LINEEXPOSURE ...ttt 49
9.5.3. FG_EXSYNCPOLARITY ittt e et eee e eees 50
9.5.4. FG_LINETRIGGERDELAY ...ttt et e 51

10. Image Trgger / FIAash ... ettt eeenaas 52
10.1. FG_IMGTRIGGERMODE ... ettt 53
10.2. FG_IMGTRIGGERON ...ttt ettt e e e et e e e 53
10.3. FG_FLASHON ..ottt et e et e et e e e aa s 54
10.4. FG_IMGTRIGGER_ASYNC_HEIGHT ..ot 54
10.5. FG_IMGTRIGGER_IS_BUSY ...ttt eaeas 55
10.6. Image Trigger INPUL ... et e e e e e eeeaa s 56
10.6.1. FG_IMGTRIGGERINSRC ... .o 56
10.6.2. FG_IMGTRIGGERINPOLARITY ...ttt 56
10.6.3. FG_IMGTRIGGERGATEDELAY ...ttt 57
10.6.4. FG_IMGTRIGGERDEBOUNCING ......ccottiiiiiiiiiaieii e 58
10.6.5. FG_STROBEPULSEDELAY ...t 58
T0.6.6. FIash ..o et et 59
10.6.6.1. FG_FLASH_POLARITY et 59

10.6.7. SORWAIE TrIGGEI ...t e 59
10.6.7.1. FG_SENDSOFTWARETRIGGER .......cciitiiiiiiiiiieii e 59

10.6.7.2. FG_SETSOFTWARETRIGGER .....cotuiiiiiiii e 60

11, SIGNAL ANGIYZET ... et 61
11.1. FG_SIGNAL_ANALYZER_O_SOURCE €t al. . .couuiiiiiiiiiiii e 61
11.2. FG_SIGNAL_ANALYZER_O_POLARITY et @l. ..ooieiiieii e 62
11.3. FG_SIGNAL_ANALYZER_0_PERIOD_CURRENT et al. ......cccuuiiiiiiiiiiiiii e 63
11.4. FG_SIGNAL_ANALYZER_O_PERIOD_MAX €t al. .....cccevuiiiiiiiiiii e 64
11.5. FG_SIGNAL_ANALYZER_O_PERIOD_MIN €t al. ...couuiiiiiiiiiiii e 64
11.6. FG_SIGNAL_ANALYZER_0_PULSE_COUNT €t al. ..ccoetiiiiiiiiiieiii e 65
11.7. FG_SIGNAL_ANALYZER_PULSE_COUNT_DIFFERENCE ........ccooiiiiiiiii e 65
11.8. FG_SIGNAL_ANALYZER_CLEAR ... e 66
P22 1Y =Y [0 P 67
1200 FG_FILLLEVEL ...ttt e et e e et e e e b 67
12.2. FG_OVERFLOW .ottt e et e e 68
LR R YT o | = PP 68
12.3.1. FG_OVERFLOW_CAMO ..ottt 68

13, IMAGE SEIECION ..o et ettt e e et et e e et et e e e eaba e e e eeba e eeees 71
13.1. FG_IMG_SELECT_PERIOD .....ouiiiiiiiiiiii et eeeas 71
13.2. FG_IMG _SELECT ottt e et e et e s 72
L o o W o TR =T o - 73
140 G LU T T Y PE oo e e ettt ettt ettt e e e et e e e eeb e e e 73
14.2. FG_LUT _VALUE ..o e e et e e 74
14.3. FG_LUT_CUSTOM_FILE ...ttt et e e e e eeaans 74
14.4. FG_LUT _SAVE_FILE ... ettt e et e e eaaas 76
L T N o o 1= Al (o] o =Y o [P 76

microEnable 5 marathon/LightBridge ACL Acg_SingleMediumLineGray iv



Table of Contents

14.5.1. FG_LUT IMPLEMENTATION TYPE ... e 77
T4.5.2. FG LUT IN Bl S oo e e eaas 77
14.5.3. FG _LUT OUT BIT S e e e eans 77

RS TR o= 1] o T PP 79
15.1. FG_PROCESSING OFFSET ..ouiiiiiiiiiiie et e e e 80
15.2. FG_PROCESSING GAIN ..o e e e eans 80
15.3. FG_PROCESSING GAMMA ... et eaaas 81
15.4. FG_PROCESSING INVERT ..ot e e e 82
ST O 10 11U T o = S 84
10. 1. F G FORMAT oo e e e e e e e e e e e e e et etaaaaas 84
16.2. FG _BITALIGNMENT ...t e e e e e e e e ens 84
16.3. FG P IXE LD E P TH ettt e e e e e e e e e eas 85
16.4. FG_CUSTOM BIT _SHIFT RIGHT ..o 86
R 0= 0 o1 = TS T [ 101 =1 o 87
17.1. FG_CAMERASIMULATOR ENABLE ..o e 87
17.2. FG_CAMERASIMULATOR WIDTH ..ot 88
17.3. FG_CAMERASIMULATOR _LINE_GAP ...t 88
17.4. FG_CAMERASIMULATOR HEIGHT ...t 89
17.5. FG_CAMERASIMULATOR _FRAME _GAP ... 90
17.6. FG_CAMERASIMULATOR PATTERN ..o 90
17.7. FG_CAMERASIMULATOR PATTERN_OFFSET ..o 91
17.8. FG_CAMERASIMULATOR ROLL ...outiii e 92
17.9. FG_CAMERASIMULATOR _SELECT MODE ... 92
17.10. FG_CAMERASIMULATOR _PIXEL _FREQUENCY ..., 93
17.11. FG_CAMERASIMULATOR _LINERATE ...oeiti e, 93
17.12. FG_CAMERASIMULATOR _FRAMERATE ... oo 94
17.13. FG_CAMERASIMULATOR _TRIGGER _MODE ..ot 95
17.14. FG_CAMERASIMULATOR _ACTIVE ...t 95
17.15. FG_CAMERASIMULATOR PASSIVE ... 96
ST AV 1T t= | =T 1Y 0TV 97
8.1, F G T ME OU T o e e ettt e e e e e et e e e e e e enns 97
18.2. FG_APPLET VERSION ...t 97
18.3. FG_APPLET _REVISION ...t e 98
8.4, FG APPLET ID e e e e e e e e e e e eas 98
18.5. FG_APPLET BUILD TIME ...t e e e aaes 98
T8.6. FG HAP _FILE ... e ettt et e e e e et e e e et e e e e aens 99
18,7, FG DM A S T AT U S oo et e e e e e e e et e et e e eeans 99
18.8. FG CAMS T AT US oo e et e e et e e e e e e et e et e et e eaaaas 100
18.9. FG_CAMSTATUS EXTENDED .....coniitiii e 100
18.10. FG_SYSTEMMONITOR_FPGA _TEMPERATURE ..., 101
18.11. FG_SYSTEMMONITOR _FPGA VCC INT ...t 101
18.12. FG_SYSTEMMONITOR _FPGA VCC AUX ..oei e, 102
18.13. FG_SYSTEMMONITOR _FPGA VCC BRAM ..., 102
18.14. FG_SYSTEMMONITOR_CURRENT _LINK WIDTH ..o 103
18.15. FG_SYSTEMMONITOR_CURRENT _LINK SPEED .....ccuiiiiiiii e 103
18.16. FG_SYSTEMMONITOR _PCIE_LINK GEN2 CAPABLE ..ot 104
18.17. FG_SYSTEMMONITOR_PCIE_LINK PARTNER GEN2 CAPABLE .......cc.ccoeiiviiiiiinn. 104
18.18. FG_SYSTEMMONITOR_PCIE_TRAINED PAYLOAD SIZE .....ccoiiiniiiiiiiii e, 105
18.19. FG_SYSTEMMONITOR_EXTENSION_CONNECTOR _PRESENT ......cccciiiiiiiiicen, 105
18.20. FG_ALTERNATIVE_BOARD DETECTION ..ottt 106
18.21. FG_SYSTEMMONITOR POCL_STATE _PORT A ..o 106
18.22. FG_SYSTEMMONITOR POCL_STATE PORT B ...t 109
18.23. FG_SYSTEMMONITOR _FPGA DNA ..o 110
(S T2 I T o T T [ 110
18.24.1. FG_DEBUGSOURCE ... i 111
18.24.2. FG_DEBUGSOURCENAME ... oo 111
18.24.3. FG_DEBUGSAVECONFIG ....ouoiiii et 111
18.24.4. FG_DEBUG VERSION ...t 112

microEnable 5 marathon/LightBridge ACL Acg_SingleMediumLineGray \%



Table of Contents

18.24.5. INPUL oo ettt et e et e eeaa e aee 112
18.24.5.1. FG_DEBUGINENABLE ...t 112

18.24.5.2. FG_DEBUGFILE ..o 113

18.24.5.3. FG_DEBUGINSERT ...ttt ettt 113

18.24.5.4. FG_DEBUGWRITEPIXEL ...t 114

18.24.5.5. FG_DEBUGWRITEFLAG ... 114

18.24.5.6. FG_DEBUGREADY ...t 115

18.24.6. OULPUL ..o ettt e e 115

18.24.6.1. FG_DEBUGOUTENABLE ......coiiiiii e 115

18.24.6.2. FG_DEBUGOUTXPOS ...t 116

18.24.6.3. FG_DEBUGOUTYPOS ...t 116

18.24.6.4. FG_DEBUGOUTPIXEL ....ccvuiiiiiiiiiieiiiiie et 117

19. Legacy Parameter ...... oot 118
1910 FG_CCSELD ..o ettt e et e e e et e e et aeee 118
19,2, FG O S E LT e e e et a e e 119
19.3. FG_CCSELZ ..o ettt e et et e e e e 121
19,4, FG _CCSELS ..o ettt e e et e 122
(€[0T | U PPPPTR PPN 124
o = PO PR 127

microEnable 5 marathon/LightBridge ACL Acg_SingleMediumLineGray Vi



Chapter 1. Introduction

This document provides you with detailed information on applet "Acq_SingleMediumLineGray" for microEnable
5 marathon/LightBridge ACL frame grabber.

p

MEDIUFM

This document will outline the features and benefits of this applet. Furthermore, the output formats and the
software interface is explained. The main part of this document includes the detailed description of all applet
modules and their parameters which make the applet adaptable for numerous applications.

1.1. Features of Applet Acq_SingleMediumLineGray

"Acg_SingleMediumLineGray" is an applet for one camera (single-camera applet). You can configure the
Camera Link camera interface for Camera Link cameras in Medium-Configuration mode transferring grayscale
pixels at bit depths between 8 and 12 bits. A multi-functional line trigger is included in the applet. This allows
you to control the camera or external devices using frame grabber generated, external or software generated
trigger pulses. Line scan cameras up to a width of 49136 pixels can be processed. The trigger system will
generate images of a maximum height of 16777215 pixels. The applet is processing data at a bit depth of
12 bits. An image selector at the camera port facilitates the selection of one image out of a parameterizable
sequence of images. This enables the distribution of the images to multiple frame grabber and PCs. The applet
supports horizontal tap geometry sorting for 1, 2, 3 and 4 Taps. You can mirror the acquired sensor images
in x-direction (horizontal mirror). To enable mirroring, set the vantage point. For reverse operation, you can
mirror the image in x-direction before cutting the ROI. Acquired images are buffered in frame grabber memory.
You can select a region of interest (ROI) for further processing. The stepsize of the ROI width is 8 pixel. The
ROI stepsize for the image height is 1 line. You can configure the 12 bit full resolution lookup table either by
using a user defined table, or by using a processor. The processor gives you the opportunity to use pre-defined
functions such as offset, gain, invert to enhance the image quality.

Processed image data are output by the applet via a high speed DMA channel. You can select the pixel format
of the output. The pixel format can either be 8 or 16 bits per pixel.

You can easily include the applet into your own applications using the Silicon Software Framegrabber SDK.

microEnable 5 marathon/LightBridge ACL Acg_SingleMediumLineGray 1



Introduction

Table 1.1. Feature Summary of Acq_SingleMediumLineGray

Feature Applet Property
Applet Name —
MEDIUM

Acq_SingleMediumLineGray

Type of Applet AcquisitionApplets

Board microEnable 5 marathon/LightBridge ACL

Minimum Framegrabber SDK Version 5.5.1

No. of Cameras 1

Camera Type Camera Link Medium Configuration (3 Tap 8 bit, 3 Tap
10 Bit, 4 Tap 8 Bit, 4 Tap 10 Bit, 4 Tap 12 Bit)

Sensor Type Line Scan

Camera Format Grayscale

Processing Bit Depth 12 Bit

Sensor Correction / Tap Sorting no

Maximum Images Dimensions 49136 * 16777215

ROI Stepsize x: 8,y:1

Tap Geometry Yes, horizontal 1, 2, 3 and 4 Taps

1X, 1X2, 2X, 2XE, 2XM, 1X3, 3X, 1X4, 4X, 4XE, 4X2E,
2X2, 2X2E, 2X2M

Mirroring Yes, horizontal (Use vantage point)
Image Selector Yes

Noise Filter No

Shading Correction No

Dead Pixel Interpolation No

Bayer Filter No

Color White Balancing Yes

Lookup Table Full Resolution

DMA Full Speed

DMA Image Output Format Grayscale 8 or 16 bit
Event Generation yes

Overflow Control yes

1.1.1. Parameterization Order

We recommend to configure the functional blocks which are responsible for sensor setup/correction first. This
will be the camera settings, shading correction, and dead pixel interpolation (if available). Afterwards, you can
configure other image enhancement functional blocks such as white balancing, noise filter, and lookup table.
By default, all presets are configured for receiving images directly.

1.2. Bandwidth

microEnable 5 marathon/LightBridge ACL Acg_SingleMediumLineGray 2



Introduction

The maximum bandwidths of applet Acq_SingleMediumLineGray are listed in the following table.

Table 1.2. Bandwidth of Acq_SingleMediumLineGray

Description Bandwidth

Max. CamClk 85 MHz

Peak Bandwidth per Camera 340 MPixells

Mean Bandwidth per Camera 340 MPixel/s

DMA Bandwidth 1800 MByte/s (depends on PC mainboard)

Approx. 1350 MB/s on LightBridge depending on cable
length and PC interface.

Max. CamClIk refers to the maximum pixel clock frequency used by the the Camera Link camera. You can use
any lower pixel clock frequency. Lower pixel clock frequencies enable longer CameraLink cables.

The peak bandwidth defines the maximum allowed bandwidth for each camera at the camera interface. When
transferring data from the camera to the frame grabber at this bandwidth, the buffer on the frame grabber will
fill up as the data can be buffered, but not be processed at that speed. The peak bandwidth is related to the
Camera Link interface mode and pixel clock frequency. The product of the used Camera Link taps and the
pixel frequency must not exceed the peak bandwidth.

The mean bandwidth per camera describes the maximally allowed mean bandwidth for each camera at the
camera interface. It is the product of the framerate and the image pixels. For example, with 1-megapixel images
at a framerate of 100 frames per second, the mean bandwidth will be 100 MPixel/s. In case of 8bit per pixel
as output format, this would be equal to 100 MB per second.

The required output bandwidth of an applet can differ from the input bandwidth. A region of interest (ROI) and
the output format can change the required output bandwidth and the maximum mean bandwidth.

Regard the relation between MPixel/s and MByte/s: The MByte/s depend on the applet and its parameterization
concerning the pixel format. It is possible to acquire more than 8 bit per pixel or to convert from one bit depth
to another. 1 MByte is 1,000,000 Byte.

g Bandwidth Varies

The exact maximum DMA bandwidth depends on the used PC system and its chipset. The
camera bandwidth depends on the image size and the selected frame rate. The given values
of 1800 MByte/s for the possible DMA bandwidth might be lower due to the chipset and its
configuration. Additionally, some PCle slots do not support the required number of lanes to transfer
the requested or expected bandwidth. In these cases, have a look at the mainboard specification. A
behaviour like multiplexing between several PCle slots can be seenin rare cases. Some mainboard
manufacturers provide a BIOS feature where you can select the PCle payload size: Always try to
set this to its maximum value or simply to automatic. This can help in specific cases.

1.3. Requirements

In the following, the requirements on software, hardware and frame grabber license are listed.

1.3.1. Software Requirements

To run this applet, a Silicon Software Framegrabber SDK installation is required. Ensure you use the applet
with compatible versions only. You should also take care to use the board firmware and drivers included in the
Basler Framegrabber SDK. The minimum Basler Framegrabber SDK version you need for using this applet
is version 5.5.1.

For integration in 3rd party applications, check Chapter 2, 'Software Interface'.

microEnable 5 marathon/LightBridge ACL Acg_SingleMediumLineGray 3
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1.3.2. Hardware Requirements

To run applet "Acg_SingleMediumLineGray", a Silicon Software microEnable 5 marathon/LightBridge ACL
frame grabber is required.

For PC system requirements, check the frame grabber hardware documentation. The applet itself does not
require any additional PC system requirements.

1.3.3. License

This applet is of type AcquisitionApplets. For applets of this type, no license is required. All compatible frame
grabbers can run the applet using the Basler Framegrabber SDK.

1.4. Camera Interface

Applet "Acg_SingleMediumLineGray" supports one Camera Link camera in medium configuration mode. The
frame grabber has two Camera Link connectors. Connect the camera to port 'A' with its base connector and
to port 'B' with its medium connector.

Figure 1.1. Camera Interface and Camera Cable Setup

Cable BASE

Port A

PoCL or
Camera Link
MEDIUM Config
FULL Config

I

PortB
Cable MEDIUM/FULL

Figure 1.2. Camera Interface and Camera Cable Setup

m  Cable BASE POHA‘
. —_— i
Cable Medium/Full Port B

[~-

a3pugysn

‘ | ~ ‘ Thunderbolt '

1.5. Image Transfer to PC Memory

The image transfer between frame grabber and PC is performed via DMA transfers. In this applet, only one
DMA channel exists for transferring image data. The DMA channel has index 0. The applet output format can
be set via the parameters of the output format module. See Chapter 16, 'Output Format'. All outputs are little-
endian coded.

2 DMA Image Tag

The applet does not generate a valid DMA image tag (FG_IMAGE_TAG). You may check for lost
or corrupted frames using the overflow module described in Chapter 12, 'Overflow'.

microEnable 5 marathon/LightBridge ACL Acg_SingleMediumLineGray 4



Chapter 2. Software Interface

The software interface of this applet is fully compatible to the Basler Framegrabber SDK. Please read the
Basler Framegrabber APl manual of the Basler Framegrabber SDK to understand how to include the frame
grabbers and their applets into own applications. https://docs.baslerweb.com/frame-grabbers/framegrabber-
sdk-overview.html

The Basler Framegrabber SDK includes functional SDK examples which use the features of the Framegrabber
SDK. Most of these examples can be used with this AcquisitionApplets. These examples are very useful to
learn on how to acquire images, set parameters and use events.

This document is focused on the explanation of the functionality and parameterization of the applet. The next
chapters will list all parameters of this applet. Keep in mind that for multi-camera applets, parameters can be
set for all cameras individually. The sample source codes parameterize the processing components of the first
camera. The index in the source code examples has to be changed for the other cameras.

Amongst others, parameters of the applet are set and read using functions
+ int Fg_setParameter(Fg_Struct *Fg, const int Parameter, const void *Value, const unsigned int index)

» int Fg_setParameterWithType(Fg_Struct *Fg, const int Parameter, const void *Value, const unsigned int
index, const enum FgParamTypes type)

* int Fg_getParameter(Fg_Struct *Fg, int Parameter, void *Value, const unsigned int index)

* int Fg_getParameterWithType(Fg_Struct *Fg, const int Parameter, void *Value, const unsigned int index,
const enum FgParamTypes type)

The index is used to address a DMA channel, a camera index or a processing logic index. It is
important to understand the relations between cameras, processes, parameters and DMA channels. This
AcquisitionApplets is a single camera applet and is using only one DMA channel. All parameterizations are
made using index 0 only.

For applets having multiple DMA channels for each camera, the relation between the indices is more complex.
Please check the respective documentation of these applets for more details.
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Chapter 3. Camera Link

This AcquisitionApplets can be used with one line scan camera in Camera Link To receive correct image
data from your camera, it is crucial that the camera output format matches the selected frame grabber input
format. The following parameters configure the grabber's camera interface to match with the individual camera
properties. Most cameras support different operation modes. Please, consult the manual of your camera to
obtain the necessary information, how to configure the camera to the desired data format.

Ensure that the lines transferred by the camera do not exceed the maximum allowed line length for this applet
(49136).

3.1. FG_CAMERA_LINK_CAMTYPE

This parameter specifies the data format of the connected camera.

This camera interface can be configured to support the different data formats specified by the Camera Link
standard. In this AcquisitionApplets,the processing data bit depth is 12 bit. The camera interface automatically
performs a conversion to the 12 bit format using bit shifting independently from the selected camera format. If
the Camera Link bit depth is greater than the processing bit depth, bits will be right shifted to meet the internal
bit depth. If the Camera Link bit depth is less than the processing bit depth, bits will be left shifted to meet the
internal bit depth. In this case, the lower bits are fixed to zero.

Table 3.1. Parameter properties of FG_CAMERA_LINK_CAMTYPE

Property Value

Name FG_CAMERA_LINK_CAMTYPE
Display Name Input Format

Type Enumeration

Access policy Read/Write/Change
Storage policy Persistent

Allowed values ~ FG_CL_MEDIUM_4_TAP_8 BIT Medium 4 Tap 8bit
FG_CL_MEDIUM 4 TAP_10 BIT Medium 4 Tap 10bit
FG_CL_MEDIUM 4 TAP_12 BIT Medium 4 Tap 12bit
FG_CL_MEDIUM_3_TAP_10_BIT Medium 3 Tap 10bit
FG_CL_MEDIUM 3_TAP_12_BIT Medium 3 Tap 12bit

Default value FG_CL_MEDIUM_ 8 BIT

Example 3.1. Usage of FG_CAMERA_LINK_CAMTYPE

int result = 0;
int value = FG_CL_MEDIUM 8 BIT;
const enum FgParamTypes type = FG PARAM TYPE INT32 T;

if ((result = Fg setParameterWithType(fg, FG CAMERA LINK CAMTYPE, &value, 0, type)) < 0) {
/* error handling */
}

if ((result = Fg getParameterWithType(fg, FG CAMERA LINK CAMTYPE, &value, 0, type)) < 0) {
/* error handling */
}

3.2. FG_USEDVAL

With this parameter it is possible to support cameras that do not fully comply with the Camera Link specification.
If FG_YES is selected, DVAL, LVAL and FVAL is used to decode valid pixels. If the parameter is set to FG_NO,
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only LVAL and FVAL is used to decode valid pixels. If you are not sure about the required setting, keep the
parameter's value at FG_YES.

Table 3.2. Parameter properties of FG_USEDVAL

Property Value
Name FG_USEDVAL
Display Name Use DVAL
Type Enumeration
Access policy Read/Write/Change
Storage policy Persistent
Allowed values FG_YES Yes
FG_NO No
Default value FG_YES

Example 3.2. Usage of FG_USEDVAL

int result = 0;
int value = FG_YES;
const enum FgParamTypes type = FG_PARAM_TYPE_INT32_T;

if ((result = Fg setParameterWithType(fg, FG USEDVAL, &value, 0, type)) < 0) {
/* error handling */

}

if ((result = Fg getParameterWithType(fg, FG USEDVAL, &value, 0, type)) < 0) {
/* error handling */

}

3.3. FG_CAMERA_LINK_CORE_RESET

This parameter allows to re-initialize the Camera Link core. Under normal circumstances, re-initializing the
Camera Link core is not necessary. This parameter is exclusively for use by the Silicon Software Support
department. Value range: [0;1]

1 = Enforces a reset of the Camera Link core.

0 = Resets the reset.

Table 3.3. Parameter properties of FG_CAMERA_LINK_CORE_RESET

Property Value
Name FG_CAMERA_LINK_CORE_RESET
Display Name Camera Link Core Reset
Type Unsigned Integer
Access policy Read/Write/Change
Storage policy Transient
Allowed values Minimum O
Maximum 1
Stepsize 1
Default value 0

Unit of measure

Example 3.3. Usage of FG_CAMERA_LINK_CORE_RESET

int result = 0;
unsigned int value = 0;
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const enum FgParamTypes type = FG_PARAM_TYPE_UINT32 T;

if ((result = Fg setParameterWithType(fg, FG CAMERA LINK CORE RESET, &value, 0, type)) < 0) {
/* error handling */

}

if ((result = Fg getParameterWithType(fg, FG_CAMERA LINK CORE RESET, &value, 0, type)) < 0) {
/* error handling */

}

3.4. FG_CAMERA_LINK_PIXEL_CLOCK_X

This parameter displays the value of the pixel clock (in MHz) as meassured on the Camera Link channel X.
This is a read only parameter. The value range is [0;85].

Table 3.4. Parameter properties of FG_CAMERA_LINK_PIXEL_CLOCK_X

Property Value

Name FG_CAMERA_LINK_PIXEL_CLOCK X
Display Name Pixel Clock X

Type Unsigned Integer

Access policy Read-Only

Storage policy Transient

Allowed values Minimum 0

Maximum 85
Stepsize 1

Unit of measure MHz

Example 3.4. Usage of FG_CAMERA_LINK_PIXEL_CLOCK_X

int result = 0;
unsigned int value = 0;
const enum FgParamTypes type = FG_PARAM TYPE UINT32 T;

if ((result = Fg getParameterWithType(fg, FG CAMERA LINK PIXEL CLOCK X, &value, 0, type)) < 0) {
/* error handling */

}

3.5. FG_CAMERA_LINK_PIXEL_CLOCK_Y

This parameter displays the value of the pixel clock (in MHz) as meassured on the Camera Link channel Y.
This is a read only parameter. The value range is [0;85].

Table 3.5. Parameter properties of FG_CAMERA_LINK_PIXEL_CLOCK_Y

Property Value

Name FG_CAMERA_LINK PIXEL CLOCK_ Y
Display Name Pixel Clock Y

Type Unsigned Integer

Access policy Read-Only

Storage policy Transient

Allowed values Minimum 0

Maximum 85
Stepsize 1

Unit of measure MHz

microEnable 5 marathon/LightBridge ACL Acg_SingleMediumLineGray 8



Camera Link

Example 3.5. Usage of FG_CAMERA_LINK_PIXEL_CLOCK_Y

int result = 0;
unsigned int value = 0;
const enum FgParamTypes type = FG PARAM TYPE UINT32 T;

if ((result = Fg getParameterWithType(fg, FG CAMERA LINK PIXEL CLOCK Y, &value, 0, type)) < 0) {
/* error handling */
}
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Chapter 4. Camera

This applet Acq_SingleMediumLineGray for the microEnable 5 marathon/LightBridge ACL acquires the sensor
data of a line scan camera. When this is performed some sensor dimension depending information can be
used to register an event based callback function.

4.1. Events

In programming or runtime environments, a callback function is a piece of executable code that is passed
as an argument, which is expected to call back (execute) exactly that time an event is triggered. This applet
can generate some software callback events based on applet-events as explained in the following section.
These events are not related to a special camera functionality. Other event sources are described in additional
sections of this document.

The Basler Framegrabber SDK enables an application to get these event notifications about certain state
changes at the data flow from camera to RAM and the image and trigger processing as well. Please consult the
Basler Framegrabber SDK documentation for more details concerning the implementation of this functionality.

4.1.1. FG_START_OF_FRAME_CAM_PORT 0

This event is generated when the first pixel of one camera frame arrives at the applet. Except for the timestamp,
the event has no additional data included. Keep in mind that a high framerate can cause high interrupt rates
which might slow down the overall PC system. This event can only occur if the acquisition is running.

4.1.2. FG_END_OF_FRAME_CAM_PORT 0

This event is generated right after the last pixel of one camera frame arrives at the applet. Except for the
timestamp, the event has no additional data included. Keep in mind that a high framerate can cause high
interrupt rates which might slow down the overall PC system. This event can only occur if the acquisition is
running.

4.1.3. FG_START_OF _LINE_CAM_PORT 0

This event is generated when the first pixel of camera line arrives at the framegrabber. Except for the timestamp,
the event has no additional data included. Keep in mind that a high linerate can cause a critical high interrupt
rate which might slow down the overall PC system. Even if the trigger setup will not use this line for a generated
frame output this event will occour. This event can only occur if the acquisition is running.

4.1.4. FG_END_OF_LINE_CAM_PORT 0

This event is generated when the last pixel of camera line has arrives at the framegrabber. Except for the
timestamp, the event has no additional data included. Keep in mind that a high linerate can cause a critical
high interrupt rate which might slow down the overall PC system. This event can only occur if the acquisition
is running.
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Chapter 5. Tap Geometry

5.1. FG_TAPGEOMETRY

Define the tap geometry with this parameter. The parameter follows the naming defined in the GenlCam SFNC
(Standard Features Naming Convention).

Table 5.1. Parameter properties of FG_TAPGEOMETRY

Property Value

Name FG_TAPGEOMETRY
Display Name Tap Geometry
Type Enumeration
Access policy Read/Write
Storage policy Persistent

Allowed values FG_GEOMETRY_1X 1X
FG_GEOMETRY_1X2 1X2
FG_GEOMETRY_1X3 1X3
FG_GEOMETRY_1X4 1X4
FG_GEOMETRY_2X 2X
FG_GEOMETRY_2XE 2XE
FG_GEOMETRY_2XM 2XM
FG_GEOMETRY_2X2 2X2
FG_GEOMETRY_2X2E 2X2E
FG_GEOMETRY_2X2M 2X2M
FG_GEOMETRY_3X 3X
FG_GEOMETRY_4X 4X
FG_GEOMETRY_4XE 4XE
FG_GEOMETRY_4X2 4X2
FG_GEOMETRY_4X2E 4X2E

Default value FG_GEOMETRY_1X

Example 5.1. Usage of FG_TAPGEOMETRY

int result = 0;
int value = FG_GEOMETRY_1X;
const enum FgParamTypes type = FG PARAM TYPE INT32 T;

if ((result = Fg setParameterWithType(fg, FG TAPGEOMETRY, &value, 0, type)) < 0) {
/* error handling */
}

if ((result = Fg getParameterWithType(fg, FG TAPGEOMETRY, &value, 0, type)) < 0) {
/* error handling */
}

5.2. FG_SENSORWIDTH

For tap geometry sorting, the applet needs to be parameterized with the exact sensor width that is transfered
from the camera to the frame grabber. If you have set a region of interest (ROI) in the camera, the parameter
FG_SENSORWIDTH needs to be set to the ROI size. Note that this value has to be a multiple of the taps. For
example, if you are using a 10 tap camera, FG_SENSORWIDTH will be, for example, 1020 pixels. A value of
1024 is therefore not possible in this example.
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The Value of FG_SENSORWIDTH Is Not Used, If Only One x-zone
E Is Used and Mirroring Is Not Active

If the tap geometry is configured to one x-zone only and no mirroring is configured, the value of the
parameter FG_SENSORWIDTH is not used. Instead, the sum of FG_XOFFSET and FG_WIDTH
is used. This makes the use of the module easier as an extra configuration is avoided, if defaults
are used.

Table 5.2. Parameter properties of FG_SENSORWIDTH

Property Value

Name FG_SENSORWIDTH
Display Name Sensor Width
Type Unsigned Integer
Access policy Read/Write
Storage policy Persistent
Allowed values Minimum 16

Maximum 49136
Stepsize 1

Default value 1024

Unit of measure pixel

Example 5.2. Usage of FG_SENSORWIDTH

int result = 0;
unsigned int value = 1024;
const enum FgParamTypes type = FG PARAM TYPE UINT32 T;

if ((result = Fg setParameterWithType(fg, FG SENSORWIDTH, &value, 0, type)) < 0) {
/* error handling */
}

if ((result = Fg getParameterWithType(fg, FG SENSORWIDTH, &value, 0, type)) < 0) {
/* error handling */
}

5.3. FG_VANTAGEPOINT

This parameter defines the vantage point. Use this parameter to mirror the image. Note that when using this
parameter for mirroring, the received sensor image is mirrored and not the selected ROI in the frame grabber.
Therefore, to mirror the ROl in the frame grabber, ensure to set the correct offsets in the frame grabber.

Table 5.3. Parameter properties of FG_VANTAGEPOINT

Property Value

Name FG_VANTAGEPOINT
Display Name Vantage Point
Type Enumeration
Access policy Read/Write
Storage policy Persistent

Allowed values FG_VANTAGEPOINT_TOP_LEFT Top-Left
FG_VANTAGEPOINT_TOP_RIGHT Top-Right

Default value FG_VANTAGEPOINT_TOP_LEFT
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Example 5.3. Usage of FG_VANTAGEPOINT

int result = 0;
int value = FG_VANTAGEPOINT TOP_LEFT;
const enum FgParamTypes type = FG PARAM TYPE INT32 T;

if ((result = Fg setParameterWithType(fg, FG_VANTAGEPOINT, &value, 0, type)) < 0) {
/* error handling */
}

if ((result = Fg getParameterWithType(fg, FG VANTAGEPOINT, &value, 0, type)) < 0) {
/* error handling */
}
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Chapter 6. ROI

This module allows the definition of a region of interest (ROI), also called area of interest (AOI). A ROl allows the
selection of a smaller subset pixel area from the input image. It is defined by using parameters FG_XOFFSET,
FG_WIDTH, FG_YOFFSET and FG_HEIGHT. The following figure illustrates the parameters.

Figure 6.1. Region of Interest
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As can be seen, the region of interest lies within the input image dimensions. Thus, if the image dimension
provided by the camera is greater or equal to the specified ROl parameters, the applet will fully cut-out the
ROI subset pixel area. However, if the image provided by the camera is smaller than the specified ROI, lines
will be filled with random pixel content and the image height might be cut or filled with random image lines as
illustrated in the following.

Figure 6.2. Region of Interest Selection Outside the Input Image Dimensions
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random content
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FG_XOFFSET

Camera Image

Discarded Area

Furthermore, mind that the image sent by the camera must not exceed the maximum allowed image
dimensions. This applet allows a maximum image width of 49136 pixels and a maximum image height of
16777215 lines. The chosen ROI settings can have a direct influence on the maximum bandwidth of the applet
as they define the image size and thus, define the amount of data.

The parameters have dynamic value ranges. For example an x-offset cannot be set if the sum of the offset
and the image width will exceed the maximum image width. To set a high x-offset, the image width has to be
reduced, first. Hence, the order of setting the parameters for this module is important. The return values of the
function calls in the SDK should always be evaluated to check if changes were accepted.
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Mind the minimum step size of the parameters. This applet has a minimum step size of 8 pixel for the width
and the x-offset, while the step size for the height and the y-offset is 1.

The settings made in this module will define the display size and buffer size if the applet is used in microDisplay.
If you use the applet in your own programs, ensure to define a sufficient buffer size for the DMA transfers in
your PC memory.

All ROI parameters can only be changed if the acquisition is not started i.e. stopped.

g Camera ROI
Most cameras allow the setting of a ROI inside the camera. The ROI settings described in this
section are independent from the camera settings.

g Influence on Bandwidth

A ROI might cause a strong reduction of the required bandwidth. If possible, the camera frame
dimension should be reduced directly in the camera to the desired size instead of reducing the size
in the applet. This will reduce the required bandwidth between the camera and the frame grabber.

6.1. FG_WIDTH

The parameter specifies the width of the ROI. The values of parameters FG_WIDTH + FG_XOFFSET must
not exceed the maximum image width of 49136 pixels.

Table 6.1. Parameter properties of FG_WIDTH

Property Value

Name FG_WIDTH

Display Name Width

Type Unsigned Integer

Access policy Read/Write

Storage policy Persistent

Allowed values Minimum 16
Maximum 49136
Stepsize 8

Default value 1024

Unit of measure pixel

Example 6.1. Usage of FG_WIDTH

int result = 0;
unsigned int value = 1024;
const enum FgParamTypes type = FG_PARAM_TYPE_UINT32 T;

if ((result = Fg setParameterWithType(fg, FG WIDTH, &value, 0, type)) < 0) {
/* error handling */
}

if ((result = Fg getParameterWithType(fg, FG WIDTH, &value, 0, type)) < 0) {
/* error handling */
}

6.2. FG_HEIGHT

The parameter specifies the height of the ROI. The values of parameters FG_HEIGHT + FG_YOFFSET must
not exceed the maximum image height of 16777215 pixels.
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Table 6.2. Parameter properties of FG_HEIGHT

Property Value

Name FG_HEIGHT

Display Name Height

Type Unsigned Integer
Access policy Read/Write
Storage policy Persistent
Allowed values Minimum 1

Maximum 16777215
Stepsize 1

Default value 1024

Unit of measure pixel

Example 6.2. Usage of FG_HEIGHT

int result = 0;
unsigned int value = 1024;
const enum FgParamTypes type = FG_PARAM_TYPE UINT32 T;

if ((result = Fg setParameterWithType(fg, FG HEIGHT, &value, 0, type)) < 0) {
/* error handling */

}

if ((result = Fg getParameterWithType(fg, FG HEIGHT, &value, 0, type)) < 0) {
/* error handling */

}

6.3. FG_XOFFSET

The x-offset is defined by this parameter.

Table 6.3. Parameter properties of FG_XOFFSET

Property Value

Name FG_XOFFSET

Display Name X0ffset

Type Unsigned Integer

Access policy Read/Write

Storage policy Persistent

Allowed values Minimum 0
Maximum 49120
Stepsize 8

Default value 0

Unit of measure pixel

Example 6.3. Usage of FG_XOFFSET

int result = 0;
unsigned int value = 0;
const enum FgParamTypes type = FG_PARAM_TYPE_UINT32 T;

if ((result = Fg setParameterWithType(fg, FG_XOFFSET, &value, 0, type)) < 0) {
/* error handling */

}

if ((result = Fg getParameterWithType(fg, FG_XOFFSET, &value, 0, type)) < 0) {
/* error handling */
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6.4. FG_YOFFSET

The y-offset is defined by this parameter.

Table 6.4. Parameter properties of FG_YOFFSET

Property Value

Name FG_YOFFSET
Display Name Yoffset

Type Unsigned Integer
Access policy Read/Write
Storage policy Persistent
Allowed values Minimum 0

Maximum 16777215
Stepsize 1

Default value 0

Unit of measure pixel

Example 6.4. Usage of FG_YOFFSET

int result = 0;
unsigned int value = 0;
const enum FgParamTypes type = FG_PARAM_TYPE_UINT32 T;

if ((result = Fg setParameterWithType(fg, FG _YOFFSET, &value, 0, type)) < 0) {
/* error handling */
}

if ((result = Fg getParameterWithType(fg, FG _YOFFSET, &value, 0, type)) < 0) {
/* error handling */
}
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Chapter 7. Digital 1/0

The frame grabber provides digital inputs and digital outputs for triggering, light synchronization, hardware
control etc. This microEnable 5 marathon/LightBridge ACL frame grabber has

8 general purpose digital inputs (GPIs) using the extension board connector of the frame grabber.

4 front general purpose digital inputs (Front GPIs) using the SUB-D connector on the frame grabber slot
bracket or LightBridge front.

8 digital outputs on the GPO connector
2 digital outputs on the Front GPO connector

4 Camera Control (CC) links on each Camera Link connector

This AcquisitionApplets allows an arbitrary mapping of the inputs to the trigger processing modules of the frame
grabber. The same applies for the outputs: Any signal source from the trigger modules or digital inputs can
be selected.

GND: Value set to GND, zero. For digital outputs check for possibly inverted outputs.
VCC: Value set to VCC, one. For digital outputs check for possibly inverted outputs.

FG_SIGNAL_CAMO_EXSYNC: The Exsync signal. Usually the line trigger signal used to trigger the camera.
Check Chapter 9, 'Line Trigger / ExSync' for more information.

FG_SIGNAL_CAMO_EXSYNC2: The Exsync 2 signal a delayed exsync signal. Check
FG_LINETRIGGERDELAY for more information.

FG_SIGNAL_CAMO_FLASH: The flash signal. It is generated once at the start of each frame generated by
the trigger module. Check Chapter 10, 'Image Trigger / Flash' for more information.

FG_SIGNAL_CAMO_LVAL: The line valid signal of the received camera or simulator image data. The signal
is high for the duration of the line data transfer.

FG_SIGNAL_CAMO_FVAL: The frame valid signal after the trigger module. The signal is high for the duration
of the frame data transfer. Depending on the image trigger mode, the image dimension and timing the signal
can vary. See Chapter 10, 'Image Trigger / Flash' for more information.

FG_SIGNAL_GPIL_0 to FG_SIGNAL_GPL_7 and FG_SIGNAL_FRONT_GPI_0 to
FG_SIGNAL_FRONT_GPI_3: Direct mapping of the digital input signal after debouncing.

FG_SIGNAL_CAMO_LINE_START: Line start pulse. Use for events and signal analyzer.
FG_SIGNAL_CAMO_LINE_END: Line end pulse. Use for events and signal analyzer.
FG_SIGNAL_CAMO_FRAME_START: Frame start pulse. Use for events and signal analyzer.

FG_SIGNAL_CAMO_FRAME_END: Frame end pulse. Use for events and signal analyzer.

7.1. GPO

7.1.1. FG_TRIGGEROUT _GPO_0_SOURCE et al.
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E Note
This description applies also to the following parameters: FG_TRIGGEROUT_GPO_1_SOURCE,

FG_TRIGGEROUT_GPO_2_SOURCE, FG_TRIGGEROUT_GPO_3_SOURCE,
FG_TRIGGEROUT_GPO_4_SOURCE, FG_TRIGGEROUT_GPO_5_SOURCE,
FG_TRIGGEROUT_GPO_6_SOURCE, FG_TRIGGEROUT_GPO_7_SOURCE,

FG_TRIGGEROUT_FRONT_GPO_0_SOURCE,
FG_TRIGGEROUT_FRONT_GPO_1_SOURCE

Select the signal source of the General Purpose Output (GPO) or Front GPO. For further explanation of the
available sources see Chapter 7, 'Digital I/0'.

You can change the polarity using parameter FG_TRIGGEROUT_GPO_X POLARITY.

Table 7.1. Parameter properties of FG_TRIGGEROUT_GPO_0_SOURCE

Property Value

Name FG_TRIGGEROUT GPO 0 SOURCE

Display Name GPO 0 Source

Type Enumeration

Access policy Read/Write/Change

Storage policy Persistent

Allowed values GND Gnd
VCC Vcc

FG_SIGNAL_CAMO_EXSYNC CamO Exsync
FG_SIGNAL_CAMO_EXSYNC2 CamO Exsync2
FG_SIGNAL_CAMO_FLASH Cam0 Flash
FG_SIGNAL_CAMO_LVAL Cam0 LVAL
FG_SIGNAL_CAMO_FVAL CamO FVAL

FG_SIGNAL_GPI_0 GPIO
FG_SIGNAL_GPI_1 GPI 1
FG_SIGNAL_GPI 2 GPI 2
FG_SIGNAL_GPI_3 GPI3
FG_SIGNAL_GPI 4 GPI 4
FG_SIGNAL_GPI 5 GPI5
FG_SIGNAL_GPI_6 GPI 6
FG_SIGNAL_GPI_7 GPI 7

FG_SIGNAL_FRONT GPI_© Front GPIO
FG_SIGNAL_FRONT GPI_1 FrontGPI 1
FG_SIGNAL_FRONT GPI_2 Front GPI2
FG_SIGNAL_FRONT GPI_3 FrontGPI3

Default value FG_SIGNAL_CAMO_FLASH

Example 7.1. Usage of FG_TRIGGEROUT_GPO_0_SOURCE

int result = 0;
int value = FG_SIGNAL CAMO_ FLASH;
const enum FgParamTypes type = FG_PARAM TYPE_INT32_ T;

if ((result = Fg _setParameterWithType(fg, FG_TRIGGEROUT GPO O SOURCE, &value, 0, type)) < 0) {
/* error handling */

}

if ((result = Fg _getParameterWithType(fg, FG_TRIGGEROUT GPO O SOURCE, &value, 0, type)) < 0) {
/* error handling */

}

7.1.2. FG_TRIGGEROUT_GPO_0_POLARITY et al.
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N

Note

This description applies also to the following parameters: FG_TRIGGEROUT_GPO_1_POLARITY,
FG_TRIGGEROUT_GPO_ 2 POLARITY, FG_TRIGGEROUT_GPO_3 POLARITY,
FG_TRIGGEROUT_GPO 4 POLARITY, FG_TRIGGEROUT_GPO_5 POLARITY,
FG_TRIGGEROUT_GPO_6_POLARITY, FG_TRIGGEROUT_GPO_7_POLARITY,

FG_TRIGGEROUT_FRONT_GPO_0_POLARITY,
FG_TRIGGEROUT_FRONT_GPO_1_POLARITY

Select the output polarity the General Purpose Output (GPO) or Front GPO to invert the signal. For further
explanation of the available sources see Chapter 7, 'Digital I/O'.

Table 7.2. Parameter properties of FG_TRIGGEROUT_GPO_0_POLARITY

Property Value

Name FG_TRIGGEROUT_GPO_0_POLARITY
Display Name GPO 0 Polarity

Type Enumeration

Access policy Read/Write/Change

Storage policy Persistent

Allowed values FG_LOW Low Active

FG_HIGH High Active

Default value FG_HIGH

Example 7.2. Usage of FG_TRIGGEROUT_GPO_0_POLARITY

int result = 0;
int value = FG HIGH;
const enum FgParamTypes type = FG_PARAM_TYPE_INT32_T;

if ((result = Fg setParameterWithType(fg, FG_TRIGGEROUT GPO 0 POLARITY, &value, 0, type)) < 0) {
/* error handling */

}

if ((result = Fg getParameterWithType(fg, FG_TRIGGEROUT GPO 0 POLARITY, &value, 0, type)) < 0) {
/* error handling */

}

7.1.3. FG_DIGIO_OUTPUT

Set the output value of outputs 3 and 7 using this parameter. Bit 0 of the parameter refers to the value at output
3, while bit 1 refers to output 7.

X

Legacy Parameter

This is a legacy parameter. The parameter will overwrite  parameters
FG_TRIGGEROUT_GPO_3 SOURCE and FG_TRIGGEROUT_GPO_7_SOURCE. If these
parameters are not set to VCC or GND this parameter will return value -1 as it cannot represent
the value as a bitmask. Writing value -1 to this parameter will have no effect on the hardware.
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Table 7.3. Parameter properties of FG_DIGIO_OUTPUT

Property Value

Name FG_DIGIO_OUTPUT
Display Name Legacy Digital Output
Type Signed Integer

Access policy Read/Write/Change
Storage policy Persistent

Allowed values Minimum -1

Maximum 3
Stepsize 1

Default value 3

Unit of measure

Example 7.3. Usage of FG_DIGIO_OUTPUT

int result = 0;
int value = 3;
const enum FgParamTypes type = FG_PARAM TYPE_INT32 T;

if ((result = Fg setParameterWithType(fg, FG DIGIO OUTPUT, &value, 0, type)) < 0) {
/* error handling */

}

if ((result = Fg getParameterWithType(fg, FG DIGIO OUTPUT, &value, 0, type)) < 0) {
/* error handling */

}

7.2. GPI

7.2.1. FG_DIGIO_INPUT

Parameter FG_DIGIO_INPUT is used to monitor the digital inputs of the frame grabber. This AcquisitionApplets
has 12 digital inputs. You can read the current state of these inputs using parameter FG_DIGIO_INPUT. Bit 0
of the read value represents input 0, bit 1 represents input 1 and so on. For example, if you obtain the value
37 or hexadecimal 0x25 the frame grabber will have high level on it's digital inputs 0, 2 and 5.

Table 7.4. Parameter properties of FG_DIGIO_INPUT

Property Value

Name FG_DIGIO_INPUT
Display Name Digital Input
Type Unsigned Integer
Access policy Read-Only

Storage policy Persistent
Allowed values Minimum 0

Maximum 4095
Stepsize 1

Unit of measure

Example 7.4. Usage of FG_DIGIO_INPUT

int result = 0;
unsigned int value = 0;
const enum FgParamTypes type = FG_PARAM_TYPE_UINT32 T;

microEnable 5 marathon/LightBridge ACL Acg_SingleMediumLineGray 21



Digital I/0

if ((result = Fg getParameterWithType(fg, FG DIGIO INPUT, &value, 0, type)) < 0) {
/* error handling */
}

7.3. Event Source

7.3.1. FG_CUSTOM_SIGNAL_EVENT_0_SOURCE
FIXME_ParameterDocumentation_Missing FG_CUSTOM_SIGNAL_EVENT_0_SOURCE

Table 7.5. Parameter properties of FG_CUSTOM_SIGNAL_EVENT_0_SOURCE

Property Value

Name FG_CUSTOM_SIGNAL_EVENT_0_SOURCE

Display Name Custom Signal Event 0 Source

Type Enumeration

Access policy Read/Write/Change

Storage policy Persistent

Allowed values GND Gnd
VCC Vce

FG_SIGNAL_CAMO_EXSYNC CamO0 Exsync
FG_SIGNAL_CAMO_EXSYNC2 Cam0 Exsync2

FG_SIGNAL_CAMO_FLASH Camo Flash
FG_SIGNAL_CAMO_LVAL Cam0 LVAL
FG_SIGNAL_CAMO_FVAL Cam0 FVAL

FG_SIGNAL_CAMO_LINE_START CamoO Line Transfer Start
FG_SIGNAL_CAMO_LINE_END CamO Line Transfer End
FG_SIGNAL_CAMO_FRAME_STARTCamO Frame Transfer Start
FG_SIGNAL_CAMO_FRAME_END CamO Frame Transfer End

FG_SIGNAL_GPI_0© GPIO
FG_SIGNAL_GPI_1 GPI 1
FG_SIGNAL_GPI 2 GPI 2
FG_SIGNAL_GPI_3 GPI3
FG_SIGNAL_GPI 4 GPI 4
FG_SIGNAL_GPI 5 GPI5
FG_SIGNAL_GPI 6 GPI 6
FG_SIGNAL_GPI_7 GPI7

FG_SIGNAL_FRONT GPI_0 Front GPI 0
FG_SIGNAL_FRONT GPI_1 Front GPI 1
FG_SIGNAL_FRONT GPI_2 Front GPI 2
FG_SIGNAL_FRONT GPI_3 Front GPI 3

Default value FG_SIGNAL_CAMO_EXSYNC

Example 7.5. Usage of FG_CUSTOM_SIGNAL_EVENT_0_SOURCE

int result = 0;
int value = FG_SIGNAL_CAMO_EXSYNC;
const enum FgParamTypes type = FG_PARAM_TYPE_INT32_T;

if ((result = Fg setParameterWithType(fg, FG CUSTOM SIGNAL EVENT O SOURCE, &value, 0, type)) < 0) {
/* error handling */
}

if ((result = Fg getParameterWithType(fg, FG CUSTOM SIGNAL EVENT O SOURCE, &value, 0, type)) < 0) {
/* error handling */
}
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7.3.2. FG_CUSTOM_SIGNAL_EVENT_0 POLARITY
FIXME_ParameterDocumentation_Missing FG_CUSTOM_SIGNAL_EVENT_0_POLARITY

Table 7.6. Parameter properties of FG_CUSTOM_SIGNAL_EVENT_0_POLARITY

Property Value

Name FG_CUSTOM_SIGNAL_EVENT_©_POLARITY
Display Name Custom Signal Event 0 Polarity
Type Enumeration

Access policy Read/Write/Change

Storage policy Persistent

Allowed values FG_LOW Low Active
FG_HIGH High Active

Default value FG_HIGH

Example 7.6. Usage of FG_CUSTOM_SIGNAL_EVENT_0_POLARITY

int result = 0;
int value = FG HIGH;
const enum FgParamTypes type = FG_PARAM_TYPE_INT32_T;

if ((result = Fg setParameterWithType(fg, FG_CUSTOM SIGNAL EVENT O POLARITY, &value, 0, type)) < 0) {
/* error handling */

}

if ((result = Fg getParameterWithType(fg, FG_CUSTOM SIGNAL EVENT O POLARITY, &value, 0, type)) < 0) {
/* error handling */

}

7.3.3. FG_CUSTOM_SIGNAL_EVENT_1_SOURCE
FIXME_ParameterDocumentation_Missing FG_CUSTOM_SIGNAL_EVENT_1_SOURCE
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Table 7.7. Parameter properties of FG_CUSTOM_SIGNAL_EVENT_1_SOURCE

Property Value

Name FG_CUSTOM_SIGNAL_EVENT_1_ SOURCE

Display Name Custom Signal Event 1 Source

Type Enumeration

Access policy Read/Write/Change

Storage policy Persistent

Allowed values GND Gnd
VCC Vce

FG_SIGNAL_CAMO_EXSYNC Cam0 Exsync
FG_SIGNAL_CAMO_EXSYNC2 Cam0 Exsync2

FG_SIGNAL_CAMO_FLASH Camo Flash
FG_SIGNAL_CAMO_LVAL Cam0 LVAL
FG_SIGNAL_CAMO_FVAL Cam0 FVAL

FG_SIGNAL_CAMO_LINE_START CamoO Line Transfer Start
FG_SIGNAL_CAMO_LINE_END Camo Line Transfer End
FG_SIGNAL_CAMO_FRAME_STARTCamO Frame Transfer Start
FG_SIGNAL_CAMO_FRAME_END CamO Frame Transfer End

FG_SIGNAL_GPI_0 GPIO
FG_SIGNAL_GPI_1 GPI 1
FG_SIGNAL_GPI 2 GPI 2
FG_SIGNAL_GPI_3 GPI3
FG_SIGNAL_GPI 4 GPI 4
FG_SIGNAL_GPI 5 GPI5
FG_SIGNAL_GPI 6 GPI6
FG_SIGNAL_GPI_7 GPI 7

FG_SIGNAL_FRONT_GPI_0 Front GPI 0
FG_SIGNAL_FRONT GPI_1 Front GPI 1
FG_SIGNAL_FRONT GPI_2 Front GPI 2
FG_SIGNAL_FRONT GPI_3 Front GPI 3

Default value FG_SIGNAL_CAMO_FLASH

Example 7.7. Usage of FG_CUSTOM_SIGNAL_EVENT_1_SOURCE

int result = 0;
int value = FG_SIGNAL_CAMO_FLASH;
const enum FgParamTypes type = FG_PARAM_TYPE_INT32_T;

if ((result = Fg setParameterWithType(fg, FG CUSTOM SIGNAL EVENT 1 SOURCE, &value, 0, type)) < 0) {
/* error handling */

}

if ((result = Fg getParameterWithType(fg, FG CUSTOM SIGNAL EVENT 1 SOURCE, &value, 0, type)) < 0) {
/* error handling */

}

7.3.4. FG_CUSTOM_SIGNAL_EVENT_1_POLARITY
FIXME_ParameterDocumentation_Missing FG_CUSTOM_SIGNAL_EVENT_1_POLARITY
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Table 7.8. Parameter properties of FG_CUSTOM_SIGNAL_EVENT_1_POLARITY

Property Value

Name FG_CUSTOM_SIGNAL_EVENT 1 POLARITY
Display Name Custom Signal Event 1 Polarity
Type Enumeration

Access policy Read/Write/Change

Storage policy Persistent

Allowed values FG_LOW Low Active
FG_HIGH High Active

Default value FG_HIGH

Example 7.8. Usage of FG_CUSTOM_SIGNAL_EVENT_1_POLARITY

int result = 0;
int value = FG HIGH;
const enum FgParamTypes type = FG_PARAM TYPE INT32 T;

if ((result = Fg setParameterWithType(fg, FG _CUSTOM SIGNAL EVENT 1 POLARITY, &value, 0, type)) < 0) {
/* error handling */

}

if ((result = Fg getParameterWithType(fg, FG _CUSTOM SIGNAL EVENT 1 POLARITY, &value, 0, type)) < 0) {
/* error handling */

}

7.4. Events

In programming or runtime environments, a callback function is a piece of executable code that is passed
as an argument, which is expected to call back (execute) exactly that time an event is triggered. This applet
can generate some software callback events based on trigger inputs as explained in the following section.
These events are not related to a special camera functionality. Other event sources are described in additional
sections of this document.

Basler Framegrabber SDK enables an application to get these event notifications about certain state changes
at the data flow from camera to RAM and the image and trigger processing as well. Please consult the Basler
Framegrabber SDK documentation for more details concerning the implementation of this functionality.

7.41. FG_TRIGGER_INPUTO_RISING
This event is generated for each rising signal edge at trigger input 0. Except for the timestamp, the event has

no additional data included. Keep in mind that fast changes of the input signal can cause high interrupt rates
which might slow down the system. This event can occur independent of the acquisition status.

7.4.2. FG_TRIGGER_INPUTO_FALLING

This event is generated for each falling signal edge at trigger input 0. Except for the timestamp, the event has
no additional data included. Keep in mind that fast changes of the input signal can cause high interrupt rates
which might slow down the system. This event can occur independent of the acquisition status.

7.4.3. FG_CUSTOM_SIGNAL_EVENT_0

doc_node_missing!

7.4.4. FG_CUSTOM_SIGNAL_EVENT _1
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Chapter 8. CC Signal Mapping

The Cameralink interface specifies four camera input signals, i.e. CC1, CC2, CC3 and CC4. Usually the
camera will use one particular CC-signal to trigger the data acquisition and define the exposure time. Please
consult the vendor's manual of your camera to identify the required signals and their mapping to the CC1-
CC4 signals.

This AcquisitionApplets provides eight different methods to map five source signals to any of the four CC-
signal lines:

CC_EXSYNC

The ExSync signal is used to trigger the line acquisition of the camera. It can be generated periodically, or
triggered by one of the eight trigger input signals. When generated periodically by the frame grabber (grabber
controlled), it determines the framerate. Depending on the operation mode of the camera, its active-time can
determine the exposure time. For details refer to the trigger section of this document.

CC_NOT_EXSYNC

The inverted signal to CC_EXSYNC.

CC_EXSYNC2

A delayed copy of line trigger ExSync is provided by ExSync2
CC_NOT_EXSYNC2

The inverted signal to ExSync2.

CC_STROBEPULSE

A delayed copy of the image trigger is provided by the flash. It has as separate delay and is usually used to
control external flashes. For details refer to the Image Trigger System.

CC_NOT_STROBEPULSE
The inverted signal to CC_STROBEPULSE.
CC_GND

Ground
, corresponding to a low state.

cc_vcc

Ve,