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AW00148803000 Overview

1 Overview

The pylon Camera Software Suite includes an SDK with three APIs:
e pylon API for C++ (Windows, Linux, and macOS)
e pylon API for C (Windows and Linux)
e pylon API for .NET languages, e.g., C# and VB.NET (Windows only)

Along with the APIs, the pylon Camera Software Suite also includes a set of sample programs and
documentation.

This manual describes the SDK sample programs.

¢ On Windows operating systems, the source code for the samples can be found here:
<pylon installation directory>\Basler\pylon 6\Development\Samples
Example: C:\Program Files\Basler\pylon 6\Development\Samples

e On Linux or macOS operating systems, the source code for the samples can be copied
from the archive to any location on the target computer.

For more information about programming using the pylon API, refer to the Programmer’s Guide
and Reference Documentation documents delivered with the pylon Camera Software Suite.

pylon SDK Samples Manual 1
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2 C++ Samples

2.1 DeviceRemovalHandling

This sample demonstrates how to detect the removal of a camera device. It also shows you how to
reconnect to a removed device.

Note: If you build this sample in debug mode and run it using a GigE camera device, pylon will set
the heartbeat timeout to 5 minutes. This is done to allow debugging and single-stepping without
losing the camera connection due to missing heartbeats. However, with this setting, it would take 5
minutes for the application to notice that a GigE device has been disconnected. As a workaround,
the heartbeat timeout is set to 1000 ms.

© CA\Program Files\Basler\pylon 5\Development\Samples\C+ +\Debug\DeviceRemovalHandling.exe (==l S

Using device acA4824-2%uc

Friendly Hame: Basler acA4B824-2%uc (22223214)

Full Mame D osGTwushitvid _2676&pid_bhaB2é&ni BOH?Ef Bcb4c28&0R000BHL{7?bf eeca—747f -1
1el-hchB8-AA1h2163ef 263

SerialNumber : 22223214

On0pen event for device acA4824-2%9uc
OnOpened event for device acA4824-2%uc

Pleaze dizconnect the device <timeout 28z

CSampleConf igurationEventHandler: :OnCameraleviceRemoved called.
OnCameraleviceRemoved event for device acA4824-2%uc

The camera has heen removed from the PC.

The camera device removal triggered an exception:

Read operation on device *'“>»Psuoshitvid_26768&pid_baB2&mi_OA#?8f 8c54c 2806000087 hE
eeca—947f—-11el-hc58-B881b2163ef?6>"' failed: *Device not open.’

OnClose event for device acA4824-2%uc

OnClosed event for device acA4824-2%uc

OnDestroy event for device acA4824-2%uc

OnDestroyed event

Pleaze connect the same device to the PC again (timeout 28z

Code

The CTIFactory class is used to create a generic transport layer.

The ClnstantCamera class is used to create an Instant Camera object with the first camera device
found.

The CHeartbeatHelper class is used to set the HeartbeatTimeout to an appropriate value.

The CSampleConfigurationEventHandler is used to handle device removal events.

Applicable Interfaces

GigE Vision, USB3 Vision, Camera Link, BCON for LVDS

X Back to top
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2.2 Grab

This sample demonstrates how to grab and process images using the CinstantCamera class.

The images are grabbed and processed asynchronously, i.e., at the same time that the application
is processing a buffer, the acquisition of the next buffer takes place.

The ClnstantCamera class uses a pool of buffers to retrieve image data from the camera device.
Once a buffer is filled and ready, the buffer can be retrieved from the camera object for
processing. The buffer and additional image data are collected in a grab result. The grab result is
held by a smart pointer after retrieval. The buffer is automatically reused when explicitly released
or when the smart pointer object is destroyed.

—

IUsing device acA4824-2%uc
Cized: 4824
Size¥: 3836
Gray value of first pixel:

Sizel: 4824
Size¥f: 3836
Gray value of =t pixel:

Sized: 4824
Size¥f: 3836
Gray value of zt pixel:

Sized: 4824
Size¥: 3836
Gray value of pixel:

Sized: 4824
Size¥: 3836
Gray value of pixel:

Sized: 4824
Size¥: 3836
Gray value of pixel:

'\ CAProgram Files\Basler\pylon S\DevelopmentiSamples\Cr +\Debug\Grab.exe = X

4

File Edit View Help

B B & & &/ 0%

4

4024 x 3036 BayerRGE

pylon SDK Samples Manual 3
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Code

The ClnstantCamera class is used to create an Instant Camera object with the first camera device
found.

The CGrabResultPtr class is used to initialize a smart pointer that will receive the grab result data.
It controls the reuse and lifetime of the referenced grab result. When all smart pointers referencing
a grab result go out of scope, the referenced grab result is reused or destroyed. The grab result is
still valid after the camera object it originated from has been destroyed.

The Displaylmage class is used to display the grabbed images.

Applicable Interfaces

GigE Vision, USB3 Vision, BCON for LVDS, CXP

A Back to top
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2.3 Grab_CameraEvents

Basler USB3 Vision and GigE Vision cameras can send event messages. For example, when a
sensor exposure has finished, the camera can send an Exposure End event to the computer. The
event can be received by the computer before the image data of the finished exposure has been
transferred completely. This sample demonstrates how to be notified when camera event message
data is received.

The event messages are automatically retrieved and processed by the InstantCamera classes.
The information carried by event messages is exposed as parameter nodes in the camera node
map and can be accessed like standard camera parameters. These nodes are updated when a
camera event is received. You can register camera event handler objects that are triggered when
event data has been received.

These mechanisms are demonstrated for the Exposure End and the Event Overrun events.
The Exposure End event carries the following information:

o ExposureEndEventFramelD: Number of the image that has been exposed.

o ExposureEndEventTimestamp: Time when the event was generated.

o ExposureEndEventStreamChannelindex: Number of the image data stream used to
transfer the image. On Basler cameras, this parameter is always set to 0.

The Event Overrun event is sent by the camera as a warning that events are being dropped. The
notification contains no specific information about how many or which events have been dropped.

Events may be dropped if events are generated at a high frequency and if there isn't enough
bandwidth available to send the events.

This sample also shows you how to register event handlers that indicate the arrival of events sent
by the camera. For demonstration purposes, different handlers are registered for the same event.

Note: Different camera families implement different versions of the Standard Feature Naming
Convention (SFNC). That's why the name and the type of the parameters used can be different.

T E E  ——— ] . A EEEE IS
© CAProgram Files\Basler\pylon 5\Development\Samples\C++\Debug_GigE\Grab_CameraEvents_Gi... [ EER—-

OnOpen event for device acA64@-—3BB8gc

OnOpened event for device acA64B8-388gc
OnGrahStart event for device acAb48—3BBgc
OnGrahStarted event for device acA648-3BBgc
OnCameraEvent event for device acA648-3B8Bgc
Uzer provided ID: 188

Event data node name: ExposureEndEventTimestamp
Event node data: 628364212904

OnCameraFvent event for device acA648-388gc
User provided ID: 188

Event data node name: ExposureEndEventFramelD
Event node data: 1

Exposure End event. FramelID: 1 Timestamp: 628364212904
CSampleImageEventHandler: :OnImageGrabbed called.

OnCameraFvent event for device acA648-388gc
User provided ID: 188

Event data node name: ExposureEndEventTimestamp
Event node data: 628367307846

pylon SDK Samples Manual 5
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Code

The CBaslerUniversallnstantCamera class is used to create a camera object with the first found
camera device independent of its interface.

The CSoftwareTriggerConfiguration class is used to register the standard configuration event
handler for enabling software triggering. The software trigger configuration handler replaces the
default configuration handler.

The CSampleCameraEventHandler class demonstrates the usage of example handlers for camera
events.

The CSamplelmageEventHandler class demonstrates the usage of an image event handler.

The CGrabResultPtr class is used to initialize a smart pointer that will receive the grab result data.
It controls the reuse and lifetime of the referenced grab result. When all smart pointers referencing
a grab result go out of scope, the referenced grab result is reused or destroyed. The grab result is
still valid after the camera object it originated from has been destroyed.

Applicable Interfaces

USB3 Vision, GigE Vision

A Back to top
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2.4 Grab_Chunkimage

Basler cameras supporting the Data Chunk feature can generate supplementary image data, e.g.,
frame count, time stamp, or CRC checksums, and append it to each acquired image.

This sample demonstrates how to enable the Data Chunks feature, how to grab images, and how
to process the appended data. When the camera is in chunk mode, it transfers data blocks that
are partitioned into chunks. The first chunk is always the image data. The data chunks that you
have chosen follow the image data chunk.

i C\Program Files\Basler\pylon S\Development\Samples\C+ +\Debug_GigE\Grab_Chunkl
Using device acA648-3B8Bgc

OnImageGrabbed: TimeStamp {Result) accessed via node map: 626837578326
OnImageGrabbed: TimeStamp (Rezult? accessed via result member: 626839578326
GrabSucceeded: 1

Sizel: 648

Size¥: 488

Gray value of first pixel: @

TimeStamp (Result)>: 6266839598326

FrameCounter (Result)>: 23327

OnImageGrabbed: TimeStamp <Result} accessed node map: 6266048231748
OnImageGrabbed: TimeStamp (Result) accessed result member: 6268480231748
GrabSucceeded: 1

SizeX: 64@

Si=e¥Y: 488

Gray value of first pixel: B

TimeStamp (Result): 6260408231948

FrameCounter (Result)>: 23328

OnImageGrabbed: TimeStamp <Result) accessed node map: 626604A865572
OnImageGrabbed: TimeStamp <Result? accessed rezult member: 626848865572
GrabSucceeded: 1

CizeX: 6408

Size¥: 488

Gray value of fivrst pixel: B

Code

The CBaslerUniversallnstantCamera class is used to create a camera object with the first found
camera device independent of its interface.

The CBaslerUniversalGrabResultPtr class is used to initialize a smart pointer that will receive the
grab result and chunk data independent of the camera interface.

The CSamplelmageEventHandler class demonstrates the usage of an image event handler.

The Displaylmage class is used to display the grabbed images.

Applicable Interfaces
USB3 Vision, GigE Vision

X Back to top
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2.5 Grab_MultiCast

This sample applies to Basler GigE Vision cameras only and demonstrates how to open a camera
in multicast mode and how to receive a multicast stream.

Two instances of an application must be run simultaneously on different computers. The first
application started on computer A acts as the controlling application and has full access to the
GigE camera. The second instance started on computer B opens the camera in monitor mode.
This instance is not able to control the camera but can receive multicast streams.

To run the sample, start the application on computer A in control mode. After computer A has
begun to receive frames, start the second instance of this application on computer B in monitor
mode.

i | C:\Program Files\Basler\pylon 3% Developmenti\Samples\C+ +\Release_Gig EﬂGraI:u_MuItiCast_GigE.exel.ﬂk-a—?'-J

Start multicast sample in <clontrol or in <m)onitor mode? Cc/m> C
lsing device acABAA-2BBgm

OnOpen event for device acA8BE-208gm

OnOpened event for device acA8BBA-28Hgn

OnGrahStart event for device acABBAA-Z28Agm

OnGrabStarted event for device acABAA-20Bgm

OnImageGrabbed event for device acABABA-280Bgm

SizeX: 832

Size¥: b32

Gray value of first pixel: 171

OnImageGrabbed event for device acABAA-288gm
Sized: 832

Cize¥: 632

Gray value of first pixel: 172

OnGrabStop event for device acASBAE-208gm
OnGrabStopped event for device acABAA-280Bgm
OnClose event for device acA8608-288gm
OnClozed event for device acABAA-28Hgm
OnDestroy event for device acASAA-2808gmn
OnDestroyed event

Prezz Enter to exit.

—
L A

Control application started on computer A.

i | C:\Program Files\Basler\pylon 3YDevelopment\Samples\C+ +\Release_Gig EﬂGraI:u_MuItiCast_GigE.exel.ﬂkﬁ

Start multicast sample in <crontrol or in (m»onitor mode? <c/m>» m
llsing device acABAA-28Bgm

OnOpen event for device acA8BE-208gm

OnOpened event for device acA8BBA-28Egn

OnGrahStart event for device acABBE-Z28Agm

OnGrabStarted event for device acABAA-20Bgm

OnImageGrabbed event for device acABBABA-28Bgm

CizeX: B0A

Size¥Y: bHA

Gray value of first pixel: 189

OnImageGrabbed event for device acABAA-288gm
Sized: 8508

Size¥: 600

Gray value of first pixel: 198

OnGrabStop event for device acASBAE-208gm
OnGrabStopped event for device acABBAA-280Bgm
OnClose event for device acA808-288gm
OnClosed event for device acASAB-28Hgm
OnDestroy event for device acASBAA-28Bgmn
OnDestroyed event

Prezz Enter to exit.

pylon SDK Samples Manual 8
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Monitor application started on computer B.

r
Y pylon ImageView (1)

File Edit View Help

H B aa®|w: ~| %

i 1 P

800 x 600 Mono&

Code
The CDevicelnfo class is used to look for cameras with a specific interface, i.e., GigE Vision only
(BaslerGigEDeviceClass).

The CBaslerUniversallnstantCamera class is used to find and create a camera object for the first
GigE camera found.

When the camera is opened in control mode, the transmission type must be set to "multicast”. In
this case, the IP address and the IP port must also be set. This is done by the following command:

camera.GetStreamGrabberParams().TransmissionType = TransmissionType_Multicast;

When the camera is opened in monitor mode, i.e., the camera is already controlled by another
application and configured for multicast, the active camera configuration can be used. In this case,
the IP address and IP port will be set automatically:

camera.GetStreamGrabberParams().TransmissionType = TransmissionType_UseCameraConfig;

RegisterConfiguration() is used to remove the default camera configuration. This is necessary
when a monitor mode is selected because the monitoring application is not allowed to modify any
camera parameter settings.

The CConfigurationEventPrinter and ClmageEventPrinter classes are used for information
purposes to print details about events being called and image grabbing.

The CGrabResultPtr class is used to initialize a smart pointer that will receive the grab result data.
It controls the reuse and lifetime of the referenced grab result. When all smart pointers referencing
a grab result go out of scope, the referenced grab result is reused or destroyed. The grab result is
still valid after the camera object it originated from has been destroyed.

Applicable Interfaces

GigE Vision

pylon SDK Samples Manual 9
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X Back to top
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2.6 Grab_MultipleCameras

This sample demonstrates how to grab and process images from multiple cameras using the
ClnstantCameraArray class. The ClnstantCameraArray class represents an array of Instant
Camera objects. It provides almost the same interface as the Instant Camera for grabbing.

The main purpose of the CinstantCameraArray is to simplify waiting for images and camera events
of multiple cameras in one thread. This is done by providing a single RetrieveResult method for all
cameras in the array.

Alternatively, the grabbing can be started using the internal grab loop threads of all cameras in the
ClnstantCameraArray. The grabbed images can then be processed by one or more image event
handlers. Note that this is not shown in this sample.

i CH\Program Files\Basler\pylon 5\Development\Samples\C+ +\DebughGrab_MultipleCameras.exe IEl_‘_JiEhih

Uzing device acA4824-2%7uc
Using device acA648-38Bgc
Camera 1: acA648-388gc
GrabhSucceeded: 1

SizeX: 648

Size¥: 4808

Gray value of first pixel:

Camera B: acA4824-2%uc
GrabSucceeded: 1

Sizel: 4824

Size¥f: 3836

Gray value of first pixel:

Camera 1: acAb648-388gc
GrabSucceeded: 1

CizeX: 6408

Size¥: 4808

Gray value of first pixel:

Camera B: acA4B824-2%uc
GrabSucceeded: 1

Sized: 4824

SizeV¥: 3636

Gray value of first pixel:

Code

The ClnstantCameraArray class demonstrates how to create an array of Instant Cameras for the
devices found.

StartGrabbing() starts grabbing sequentially for all cameras, starting with index 0, 1, etc.

The CGrabResultPtr class is used to initialize a smart pointer that will receive the grab result data.
It controls the reuse and lifetime of the referenced grab result. When all smart pointers referencing
a grab result go out of scope, the referenced grab result is reused or destroyed. The grab result is
still valid after the camera object it originated from has been destroyed.

The Displaylmage class is used to show the image acquired by each camera in a separate window
for each camera.

Applicable Interfaces

GIigE Vision, USB3 Vision, BCON for LVDS, CXP

X Back to top
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2.7 Grab_Strategies

This sample demonstrates the use of the CinstaniCamera grab strategies
GrabStrategy_OneByOne, GrabStrategy LatestimageOnly, GrabStrategy Latestimages, and
GrabStrategy _Upcominglmage.

When the "OneByOne" grab strategy is used, images are processed in the order of their
acquisition. This strategy can be useful when all grabbed images need to be processed, e.g., in
production and quality inspection applications.

The "LatestimageOnly" and "Latestimages" strategies can be useful when the acquired images
are only displayed on screen. If the processor has been busy for a while and images could not be
displayed automatically, the latest image is displayed when processing time is available again.

The "Upcominglmage" grab strategy can be used to make sure to get an image that has been
grabbed after RetrieveResult() has been called. This strategy cannot be used with USB3 Vision
cameras.

. |
© | C\Program Files\Basler\pylen 5\Development\Samples\C+ +\Debug\Grab_Strategies.exe L

Using device acA4824-2%uc

OnOpen event for device acA4824-2%uc

On0Opened event for device acA4824-29uc

Grab uszsing the GrabStrategy_OneByOne default strateguy:

OnGrabStart event for device acA4824-2%7uc
OnGrahStarted event for device acA4824-2%uc

Grab results wait in the output gueue.

OnImageGrabbed event for device acA4824-2%uc
Sized: 4824

Size¥: 3036

Gray value of first pixel: 197

OnImageGrabbed event for device acA4824-2%7uc
SizeXd: 4824

Size¥: 3036

Gray value of first pixel: 198

OnImageGrabbed event for device acA4824-2%uc
Sized: 4824

Size¥: 3836

Gray value of first pixel: 199

Code

The ClnstantCamera class is used to create an Instant Camera object with the first camera device
found.

The CGrabResultPir class is used to initialize a smart pointer that will receive the grab result data.
It controls the reuse and lifetime of the referenced grab result. When all smart pointers referencing
a grab result go out of scope, the referenced grab result is reused or destroyed. The grab result is
still valid after the camera object it originated from has been destroyed.

The CSoftwareTriggerConfiguration class is used to register the standard configuration event
handler for enabling software triggering. The software trigger configuration handler replaces the
default configuration.

StartGrabbing() is used to demonstrate the usage of the different grab strategies.

pylon SDK Samples Manual 12
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Applicable Interfaces

GigE Vision, USB3 Vision, BCON for LVDS, CXP

X Back to top
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2.8 Grab_UsingActionCommand
This sample applies to Basler GigE Vision cameras only and demonstrates how to issue a GigE
Vision ACTION_CMD to multiple cameras.

By using an action command, multiple cameras can be triggered at the same time as opposed to
software triggering where each camera must be triggered individually.

i | C:\Program Files\Basler\pylon 5\Development\Samples\C+ +\Release_GigE\Grab_UsingActionCom... |E|E‘éj

llsing camera B: acA64d—-3AAgc <167.254.8.78>
Using camera 1: acA8BB8-2808gm <169.254.78.10684>

Issuing an action command.

Camera B: acAb4B8-388gc <169.254.80.78>
GrabSucceeded: 1

Gray value of first pixel: 52

Camera 1: acABSAA-288gm <167.254.78.1084)
GrabSucceeded: 1
Gray value of first pixel: 38

Prezz Enter to exit.

} pylon ImageView (0] | = | B |

Eile Edit View Help

H| & & @ & 100%

-l 2

m

640 x 480 Mono&

e A
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- B
} pylon ImageView (1) Iilﬂlﬁ

Eile Edit XNiew Help

HiBQaa|w: -|?

4

800 x 600 Monod

Code

To make the configuration of multiple cameras easier, this sample uses the
CBaslerUniversallnstantCameraArray class.

The IGigETransportLayer interface is used to issue action commands.
The CActionTriggerConfiguration class is used to set up the basic action command features.

The CBaslerUniversalGrabResultPtr class is used to declare and initialize a smart pointer to
receive the grab result data. When the cameras in the array are created, a camera context value is
assigned to the index number of the camera in the array. The camera context is a user-settable
value, which is attached to each grab result and can be used to determine the camera that
produced the grab result, i.e., ptrGrabResult->GetCameraContext().

The Displaylmage class is used to display the grabbed images.

Applicable Interfaces
GIigE Vision

A Back to top
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2.9 Grab_UsingBufferFactory

This sample demonstrates the use of a user-provided buffer factory.

The use of a buffer factory is optional and intended for advanced use cases only. A buffer factory
is only required if you plan to grab into externally supplied buffers.

i C\Program Files\Basler\pylon 5\Developmenth\Samples\C+ +\Debug'Grab_UsingBufferFactory.exe 5= S .

Uzing device acAG48-38BAgc
Created buffer 16808 A34D3IFFA
Created buffer 180 A351FB28
Created buffer 188 A356AB58
Created buffer 180 A35B5880
Created buffer 188%, B36000BA
Context: 16061

Sized: 648

Size¥f: 488

Gray value of pixel:

Context: 16082
Sizel: 648

Size¥: 4808

Gray value of first

Context: 16063
Sizel: 648

Size¥: 488

Gray value of first

Context: 16804
SizeX: 6408
Size¥: 488
Gray value of

Code

The MyBufferFactory class demonstrates the usage of a user-provided buffer factory.

The buffer factory must be created first because objects on the stack are destroyed in reverse
order of creation. The buffer factory must exist longer than the Instant Camera object in this
sample.

The ClnstantCamera class is used to create an Instant Camera object with the first camera device
found.

SetBufferFactory() provides its own implementation of a buffer factory. Since we control the
lifetime of the factory object, we pass the Cleanup_None argument.

Applicable Interfaces

GigE Vision, USB3 Vision, BCON for LVDS, CXP

A Back to top
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2.10 Grab_UsingExposureEndEvent

This sample demonstrates how to use the Exposure End event to speed up image acquisition.

For example, when a sensor exposure is finished, the camera can send an Exposure End event to
the computer.

The computer can receive the event before the image data of the finished exposure has been
transferred completely.

This can be used in order to avoid an unnecessary delay, e.g., when an imaged object is moved
before the related image data transfer is complete.

e
= | C:\Program Files\Basler\pylon 3\Development\Samples\C+ +\Debug_GigE\Grab_Usin re B R

OnOpen event for device acA64@-388gc
OnOpened event for device acA648—-388gc
OnGrabStart event for device acA648-388gc
OnGrahStarted event for device acA64@-38Bgc
OnGrabStop event for device acAG4B8-3B8gc
OnGrabStopped event for device acAb648-3B8Bgc

Harning. the printed time values can be wrong on older PC hardware.
FrameNumher

ExpozureEndEvent
Hove
ImageReceived
ExpozureEndEvent
Houve
ImageReceived
ExpozureEndEvent
Move
ImageReceived
ExposureEndEvent
Move
ImageReceived
ExposureEndEvent
B.0816 Move

i
i
1
2
2
2
3
3
3
4
4
4
5
)

Code

The MyEvents enumeration is used for distinguishing between different events, e.g.,
ExposureEndEvent, FrameStartOvertrigger, EventOverrunEvent, ImageReceivedEvent,
MoveEvent, NoEvent.

The CEventHandler class is used to register image and camera event handlers.
Note: additional handling is required for Gige camera events because the event network packets
can be lost, doubled or delayed on the network.

The CBaslerUniversallnstantCamera class is used to create a camera object with the first found
camera device independent of its interface.

The CConfigurationEventPrinter class is used for information purposes to print details about
camera use.
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The CGrabResultPtr class is used to initialize a smart pointer that will receive the grab result data.
It controls the reuse and lifetime of the referenced grab result. When all smart pointers referencing
a grab result go out of scope, the referenced grab result is reused or destroyed. The grab result is
still valid after the camera object it originated from has been destroyed.

Applicable Interfaces
USB3 Vision, GIigE Vision

A Back to top
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2.11 Grab_UsingGrabLoopThread

This sample demonstrates how to grab and process images using the grab loop thread provided
by the CInstantCamera class.

— AR A A AR — ———
© CA\Program Files\Basler\pylon 5\Development\Samples\C+ +\Debug\Grab_UsingGrabLoopThread.... [ |

OnOpen event for device acA4824-2%uc
OnOpened event for device acA4824-2%uc
OnGrabStart event for device acA4824-2%7uc
OnGrabStarted event for device acA4824-2%uc

Enter "t" to trigger the camera or "e'" to exit and press enter? (tse)

t

OnImageGrabbed event for device acA4824-2%uc
Sized: 4824

Size¥: 3036

Gray value of first pixel: B

CEample ImageEventHandler: :OnlmageGrabhbed called.

t

OnImageGrabbed event for device acA4824-2%uc
Sized: 4824

Size¥: 3836

Gray value of fivst pixel: B

CSample ImageEventHandler: :OnlnageGrabbed called.

Code

The CinstantCamera class is used to create an Instant Camera object with the first camera device
found.

The CSoftwareTriggerConfiguration class is used to register the standard configuration event
handler for enabling software triggering. The software trigger configuration handler replaces the
default configuration.

The CConfigurationEventPrinter class is used for information purposes to print details about
camera use.

The CimageEventPrinter class serves as a placeholder for an image processing task. When using
the grab loop thread provided by the Instant Camera object, an image event handler processing
the grab results must be created and registered.

CanWaitForFrameTriggerReady() is used to query the camera device whether it is ready to accept
the next frame trigger.

StartGrabbing() demonstrates how to start grabbing using the grab loop thread by setting the
grabLoopType parameter to GrabLoop_ProvidedBylnstantCamera. The grab results are delivered
to the image event handlers. The GrabStrategy OneByOne default grab strategy is used in this
case.

WaitForFrameTriggerReady() is used to wait up to 500 ms for the camera to be ready for
triggering.
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ExecuteSoftwareTrigger() is used to execute the software trigger.

The Displaylmage class is used to display the grabbed images.

Applicable Interfaces

GigE Vision, USB3 Vision, BCON for LVDS, CXP

A Back to top
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2.12 Grab_UsingSequencer

This sample demonstrates how to grab images using the Sequencer feature of a Basler camera.

Three sequence sets are used for image acquisition. Each sequence set uses a different image
height.

e  — —— ———————— — —— — — —E—E E —— — — —EE———————————
| Ci\Program Files\Basler\pylon 5\Development\Samples\C+ +\Debug_GigE\Grab_Usin UEncer._... u_‘—J“Eh&

Uzing device acAG48-38B8gc
Sizel: 672

Size¥: 126

Gray value of first pixel: 73

Prezs enter to continue.

Sizeld: 672
Size¥: 254
Gray value of fivst pixel: 73

Prezs enter to continue.

Sizel: 672
Size¥: 518
Gray value of first pixel: Y4

Prezz enter to continue.

Code

The CBaslerUniversallnstantCamera class is used to create a camera object with the first found
camera device independent of its interface.

The CSoftwareTriggerConfiguration class is used to register the standard configuration event
handler for enabling software triggering. The software trigger configuration handler replaces the
default configuration.

The CGrabResultPtr class is used to initialize a smart pointer that will receive the grab result data.
It controls the reuse and lifetime of the referenced grab result. When all smart pointers referencing
a grab result go out of scope, the referenced grab result is reused or destroyed. The grab result is
still valid after the camera object it originated from has been destroyed.

The Displaylmage class is used to display the grabbed images.

Applicable Interfaces
USB3 Vision, GigE Vision

A Back to top
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2.13 GUI_ImageWindow

This sample demonstrates how to display images using the CPylonimageWindow class. Here, an
image is grabbed and split into multiple tiles. Each tile is displayed in a separate image window.

7 pylenl E'\l’iE...l':'!El. 52 | 7 pylon elfie... |.':'IE|I P | lon E"u"le |':'E| P i
pylon Imag pylon Imag pylon Imag

File Edit  View Help Fitee Edit View Help File Edit View Herp
H®Baae w: “|ff B 2aa® we " B 2 aa&|w: -

(e

‘ 213 x 240 Mono# A ZF.B x 240 Monod A ZT.B x 240 Mono8

Fi|E Edit View Help File Edit View Help | Fi!E Edit View HeEp

H(Bm|QaQ&|w:

1| 213 x 240 Monod ..: leZ*TDMonua i ZBHZ‘:UMOHCIS

Code

The CPylonlmageWindow class is used to create an array of image windows for displaying
camera image data.

The ClnstantCamera class is used to create an Instant Camera object with the first camera device
found.
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StartGrabbing() demonstrates how to start the grabbing by applying the
GrabStrategy LatestimageOnly grab strategy. Using this strategy is recommended when images
have to be displayed.

The CGrabResultPtr class is used to initialize a smart pointer that will receive the grab result data.
It controls the reuse and lifetime of the referenced grab result. When all smart pointers referencing
a grab result go out of scope, the referenced grab result is reused or destroyed. The grab result is
still valid after the camera object it originated from has been destroyed.

The CPylonimage class is used to split the grabbed image into tiles, which in turn will be displayed
in different image windows.

Applicable Interfaces

GigE Vision, USB3 Vision, BCON for LVDS, CXP

A Back to top
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2.14 GUI_Sample

This sample demonstrates the use of a MFC GUI together with the pylon C++ API to enumerate
attached cameras, to configure a camera, to start and stop the grab and to display and store
grabbed images.

It also shows you how to use GUI controls to display and modify camera parameters.

| 41 Basler acAB40-300g:

Eile Camera View Help

eI R

Basler acA4024-29uc (22223214)
Basler Emulation (08 15-0000)
Basler Emulation (0&15-0001)

Test Image: [Tesﬁmageﬁ

Pixel Format: |BayerBGa

4 | n

Ready

Code

When the Refresh button is clicked, CGuiSampleDoc::OnViewRefresh() is called, which in turn
calls CGuiSampleApp::EnumerateDevices() to enumerate all attached devices.

By selecting a camera in the device list, CGuiSampleApp::OnOpenCamera() is called to open the
selected camera. The Single Shot (Grab One) and Start (Grab Continuous) buttons as well as the
Exposure, Gain, Test Image and Pixel Format parameters are initialized and enabled now.

By clicking on the Single Shot button, CGuiSampleDoc::OnGrabOne() is called. To grab a single
image, StartGrabbing() is called with the following arguments:

m_camera.StartGrabbing(1, Pylon::GrabStrategy OneByOne,
Pylon: :GrabLoop_ProvidedByInstantCamera);

When the image is received, pylon will call the CGuiSampleDoc::OnlmageGrabbed() handler. To
display the image, CGuiSampleDoc::OnNewGrabresult() is called.

By clicking on the Start button, CGuiSampleDoc::OnStartGrabbing() is called.
To grab images continuously, StartGrabbing() is called with the following arguments:

m_camera.StartGrabbing(Pylon: :GrabStrategy OneByOne,
Pylon: :GrabLoop_ProvidedByInstantCamera);

In this case, the camera will grab images until StopGrabbing() is called.
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When a new image is received, pylon will call the CGuiSampleDoc::OnlmageGrabbed() handler.
To display the image, CGuiSampleDoc::OnNewGrabresult() is called.

The Stop button gets enabled only after the Start button has been clicked. To stop continuous
image acquisition, the Stop button has to be clicked. Upon clicking the Stop button,
CGuiSampleDoc::OnStopGrab() is called.

When the Save button is clicked, CGuiSampleDoc::OnFilelmageSaveAs() is called and a Bitmap
(BMP) image will be saved (BMP is the default file format). Alternatively, the image can be saved
in TIFF, PNG, JPEG, or Raw file formats.

Applicable Interfaces
GigE Vision, USB3 Vision, CXP

A Back to top
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2.15 ParametrizeCamera_AutoFunctions

This sample demonstrates how to use the auto functions of Basler cameras, e.g., Gain Auto,
Exposure Auto and Balance White Auto (color cameras only).

Note: Different camera families implement different versions of the Standard Feature Naming
Convention (SFNC). That's why the name and the type of the parameters used can be different.

| CiAProgram Files\Basler\pylon 5\Development\Samples\C+ +\Debug_GigE'\ParametrizeCamera_Aut.. Ll_l_Jn S

Uulng device acﬂﬁ4ﬂ 3BBgc
Trylng ’Galnﬂutu Once’ .

‘Off’ after 3 frames.

Prezs Enter to continue.
Truing *GainfAuto = Continuwous’ .

Initial Gain = 542
Final Gain = 542

Prezz Enter to continue.

Truing ‘Exposurefuto = Once’.

Initial exposure time = 860 us

ExpozureAuto went hack to 'Off° after 4 frames.
Final exposure time = LHHAAAA us

Prezz Enter to continue.

Code

The CBaslerUniversallnstantCamera class is used to create a camera object with the first found
camera device independent of its interface.

The CAcquireSingleFrameConfiguration class is used to register the standard event handler for
configuring single frame acquisition. This overrides the default configuration as all event handlers
are removed by setting the registration mode to RegistrationMode_ReplaceAll. Note that the
camera device auto functions do not require grabbing by single frame acquisition. All available
acquisition modes can be used.

The AutoGainOnce() and AutoGainContinuous() functions control brightness by using the Once
and the Continuous modes of the Gain Auto auto function.

The AutoExposureOnce() and AutoExposureContinuous() functions control brightness by using
the Once and the Continuous modes of the Exposure Auto auto function.

The CBaslerUniversalGrabResultPtr class is used to initialize a smart pointer that will receive the
grab result data. The Displaylmage class is used to display the grabbed images.

Applicable Interfaces
USB3 Vision, GIigE Vision

X Back to top
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2.16 ParametrizeCamera_Configurations

The Instant Camera class provides configuration event handlers to configure the camera and
handle grab results. This is very useful for standard camera setups and image processing tasks.

This sample demonstrates how to use the existing configuration event handlers and how to
register your own configuration event handlers.

Configuration event handlers are derived from the CConfigurationEventHandler base class. This
class provides virtual methods that can be overridden. If the configuration event handler is
registered, these methods are called when the state of the Instant Camera object changes, e.g.,
when the camera object is opened or closed.

The standard configuration event handler provides an implementation for the OnOpened() method
that parametrizes the camera.

To override Basler's implementation, create your own handler and attach it to
CConfigurationEventHandler.

Device-specific camera classes, e.g., for GigE cameras, provide specialized event handler base
classes, e.g., CBaslerGigeConfigurationEventHandler.

T  ———RAARRRRRARARRR—
| Ci\Program Files\Basler\pylon 3\Development\Samples\C+ +\Debug'\ParametrizeCamera_Configur... [2=1 S S

Using device acA4824-2%uc
Grab uwusing continuwous acguisition:

OnImageGrabbed event for device acA4824-2%7uc
SizeX: 4824

Size¥: 3836

Gray value of first pixel: 139

OnImageGrabbed event for device acA4824-2%uc
Cized: 4824

Size¥: 3036

Gray value of first pixel: 137

OnImageGrabbed event for device acA4824-2%uc
SizeX: 40824

Size¥: 3836

Gray value of first pixel: 137

Grah using software trigger mode:

OnImageGrabbed event for device acA4824-2%uc
Sized: 4824

Size¥: 3836

Gray value of first pixel: 139

Code

The ClnstantCamera class is used to create an Instant Camera object with the first camera device
found.

The ClmageEventPrinter class is used to output details about the grabbed images.

The CGrabResultPtr class is used to initialize a smart pointer that receives the grab result data. It
controls the reuse and lifetime of the referenced grab result. When all smart pointers referencing a
grab result go out of scope, the referenced grab result is reused or destroyed. The grab result is
still valid after the camera object it originated from has been destroyed.
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The CAcquireContinuousConfiguration class is the default configuration of the Instant Camera
class. It is automatically registered when an Instant Camera object is created. This Instant Camera
configuration is provided as header-only file. The code can be copied and modified to create your
own configuration classes.

In this sample, the standard configuration event handler is registered for configuring the camera
for continuous acquisition. By setting the registration mode to RegistrationMode_ReplaceAll, the
new configuration handler replaces the default configuration handler that has been automatically
registered when creating the Instant Camera object. The handler is automatically deleted when
deregistered or when the registry is cleared if Cleanup_Delete is specified.

The CSoftwareTriggerConfiguration class is used to register the standard configuration event
handler for enabling software triggering. This Instant Camera configuration is provided as header-
only file. The code can be copied and modified to create your own configuration classes, e.g., to
enable hardware triggering. The software trigger configuration handler replaces the default
configuration.

The CAcquireSingleFrameConfiguration class is used to register the standard event handler for
configuring single frame acquisition. This overrides the default configuration as all event handlers
are removed by setting the registration mode to RegistrationMode_ReplaceAll.

The CPixelFormatAndAoiConfiguration class is used to register an additional configuration handler
to set the image format and adjust the image ROI. This Instant Camera configuration is provided
as header-only file. The code can be copied and modified to create your own configuration
classes.

By setting the registration mode to RegistrationMode_Append, the configuration handler is added
instead of replacing the configuration handler already registered.

Applicable Interfaces

GigE Vision, USB3 Vision, BCON for LVDS, CXP

X Back to top
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2.17 ParametrizeCamera_GenericParameterAccess

This sample illustrates how to read and write different camera parameter types.

For camera configuration and for accessing other parameters, the pylon APl uses the technologies
defined by the GenlCam standard (http://www.genicam.org). The standard also defines a format
for camera description files.

These files describe the configuration interface of GenlCam compliant cameras. The description
files are written in XML and describe camera registers, their interdependencies, and all other
information needed to access high-level features. This includes features such as Gain, Exposure
Time, or Pixel Format. The features are accessed by means of low level register read and write
operations.

The elements of a camera description file are represented as parameter objects. For example, a
parameter object can represent a single camera register, a camera parameter such as Gain, or a
set of parameter values. Each node implements the GenApi::INode interface.

The nodes are linked together by different relationships as explained in the GenlCam standard
document. The complete set of nodes is stored in a data structure called a node map. At runtime,
the node map is instantiated from an XML description file.

This sample shows the generic approach for configuring a camera using the GenApi node maps
represented by the GenApi::INodeMap interface. The names and types of the parameter nodes
can be found in the Basler pylon Programmer's Guide and API| Reference Documentation, in the
Basler Product Documentation, in the camera's Register Structure and Access Methods
documentation (if applicable), and by using the pylon Viewer tool.

See also the ParametrizeCamera_NativeParameterAccess sample for the native approach for
configuring a camera.

C C A\Program Fles"..Basler‘b.pylun S\Development\Samples\C+ +\Debug\ParametrizeCamera_GenericP... u_‘_JGIEH&

acA4824-2%uc
1874685-81 ;U;acA4824_2%0:U1.2-8;1

Offzeth

Of fzety

Width

He ight

01d PixelFormat
Mew PixelFornmat
Gain <5@x>

13.516% <Min: -#; Max: 27.8458>

Prezz Enter to exit.

Code

The CinstantCamera class is used to create an Instant Camera object with the first camera device
found.
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The INodeMap interface is used to access the feature node map of the camera device. It provides
access to all features supported by the camera.

ClntegerPtr is a smart pointer for the linteger interface pointer. It is used to access camera
features of the int64_t type, e.g., image ROI (region of interest).

CEnumerationPtr is a smart pointer for the IEnumeration interface pointer. It is used to access
camera features of the enumeration type, e.g., Pixel Format.

CFloatPtr is a smart pointer for the IFloat interface pointer. It is used to access camera features of
the float type, e.g., Gain (only on camera devices compliant with SFNC version 2.0).

Applicable Interfaces

GigE Vision, USB3 Vision, Camera Link, BCON for LVDS, CXP

A Back to top
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2.18 ParametrizeCamera_LoadAndSave

This sample application demonstrates how to save or load the features of a camera to or from a
file.

T ———————————
. CAProgram Files\Basler\pylon 5\Development\Samples\C++\Deb NP arametrmeCamera, LondAnd. . Sl= i)

Using device acA4824-2%uc
Saving camera’s node map to file...
Reading file hack to camera’s node map...

Prezz Enter to exit.

Code

The ClnstantCamera class is used to create an Instant Camera object with the first camera device
found.

The CFeaturePersistence class is a pylon utility class for saving and restoring camera features to
and from a file or string.

Note: When saving features, the behavior of cameras supporting sequencers depends on the
current setting of the "SequenceEnable" (some GigE models) or "SequencerConfigurationMode"
(USB only) features respectively. The sequence sets are only exported, if the sequencer is in
configuration mode. Otherwise, the camera features are exported without sequence sets.

Applicable Interfaces

GigE Vision, USB3 Vision, Camera Link, BCON for LVDS

A Back to top
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2.19 ParametrizeCamera_LookupTable

This sample demonstrates the use of the Luminance Lookup Table feature independent of the
camera interface.

T —
i C:\Program Files\Basler\pylon 3%\Development\SamplesiC+ +\Debug GigE‘uParamehizeCalrE:a_Lm...u_‘—JnEh&

Using device acAb48—-38Hgc
Opening camera...done
Uriting LUT...

Prezz Enter to exit.

Code

The CBaslerUniversallnstantCamera class is used to create a camera object with the first found
camera device independent of its interface.

The camera feature LUTSelector is used to select the lookup table. As some cameras have 10-bit
and others have 12-bit lookup tables, the type of the lookup table for the current device must be
determined first. The LUTIndex and LUTValue parameters are used to access the lookup table
values. This sample demonstrates how the lookup table can be used to cause an inversion of the
sensor values.

Applicable Interfaces

USB3 Vision, GIgE Vision

X Back to top
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2.20 ParametrizeCamera_NativeParameterAccess

This sample shows the native approach for configuring a camera using device-specific Instant
Camera classes.

See also the ParametrizeCamera_GenericParameterAccess sample for the generic approach for
configuring a camera.

For camera configuration and for accessing other parameters, the pylon APl uses the technologies
defined by the GenlCam standard (http://www.genicam.org). The standard also defines a format
for camera description files.

These files describe the configuration interface of GenlCam compliant cameras. The description
files are written in XML and describe camera registers, their interdependencies, and all other
information needed to access high-level features. This includes features such as Gain, Exposure
Time, or Pixel Format. The features are accessed by means of low level register read and write
operations.

The elements of a camera description file are represented as parameter objects. For example, a
parameter object can represent a single camera register, a camera parameter such as Gain, or a
set of parameter values. Each node implements the GenApi::INode interface.

Using the code generators provided by GenlCam's GenApi module, a programming interface is
created from a camera description file. This provides a function for each parameter that is
available for the camera device. The programming interface is exported by the device-specific
Instant Camera classes. This is the easiest way to access parameters.

N 50—
. C:\Program Files\Basler\pylon 3\Development\Samples\C+ +\Debug_Usb\ParametrizeCamera_Nati... e

Camera Device Information

acA4824-2%uc
Firmware version 1874685-81 ;U;acA4824_2%0:U1 . 2-6;:1

Camera Device Settings

01d PixelFornat
Mew PixelFornat
Gain <58x>

Mono8 <@
Mono8 <@
13.516% <(Min: -@; Max: 27.8458)>

Prezs Enter to exit.

Code

The CBaslerUniversallnstantCamera class is used to create a camera object with the first found
camera device independent of its interface.

This sample demonstrates the use of camera features of the linteger type, e.g., Width, Height,
GainRaw (available on camera devices compliant with SFNC versions before 2.0), of the
IEnumeration type, e.g., Pixel Format, or of the IFloat type, e.g., Gain (available on camera
devices compliant with SFNC version 2.0).
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Applicable Interfaces

USB3 Vision, GIigE Vision, Camera Link, BCON for LVDS, CXP

X Back to top
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2.21 ParametrizeCamera_Shading

This sample demonstrates how to calculate and upload gain shading sets to Basler racer and
Basler runner line scan GigE Vision cameras.

i ' Ch\Program Files\Basler\pylon S\Development\Samples\C+ +\Release_GigE\ParametrizeCamera_Sh... |ﬂkﬁ]

llzing device ralL2848—48gm
Grab frame for averaging.
Max = 1.86253 = Min

Grab frame for averaging.

After applying shading correction:
Max = 1.83843 = Min

Prezsz Enter to exit.

Code

The CDevicelnfo class is used to look for cameras with a specific interface, e.g., GigE Vision only
(BaslerGigEDeviceClass).

The CBaslerUniversallnstantCamera class is used to create a camera object with the first found
GigE camera.

The CAcquireSingleFrameConfiguration class is used to register the standard event handler for
configuring single frame acquisition. This overrides the default configuration as all event handlers
are removed by setting the registration mode to RegistrationMode_ReplaceAll.

CreateShadingData() assumes that the conditions for exposure (illumination, exposure time, etc.)
have been set up to deliver images of uniform intensity (gray value), but that the acquired images
are not uniform. The gain shading data is calculated so that the observed non-uniformity will be
compensated when the data is applied. The data is saved in a local file.

UploadFile() transfers the calculated gain shading data from the local file to the camera.

CheckShadingData() tests to what extent the non-uniformity has been compensated.

Applicable Interfaces
GigE Vision

X Back to top
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2.22 ParametrizeCamera_UserSets

This sample demonstrates how to use user configuration sets (user sets) and how to configure the
camera to start up with the user-defined settings of user set 1.

You can also use the pylon Viewer to configure your camera and store custom settings in a user
set of your choice.

Note: Different camera families implement different versions of the Standard Feature Naming
Convention (SFNC). That's why the name and the type of the parameters used can be different.

ATTENTION: Executing this sample will overwrite all current settings in user set 1.

e —— |
# | C\Program Flles\BasIEﬁWn S‘gﬂevelopment\.Samﬁlﬁ\.C++‘._Dehﬁ {iiaE‘l..ParanEtrizeCamera_Use. Llﬁ-a—hj
Using device acAG48-3BBgc -
Loading default settings
Turning off Gain Auto and Exposure Auto.
Saving currently active settings to user set 1.

Loading default settings.
Default settings

Exposure time

Loading user set 1 settings.
User set 1 settings

Prezz Enter to exit.

Code

The CBaslerUniversallnstantCamera class is used to create a camera object with the first found
camera device independent of its interface.

The camera parameters UserSetSelector, UserSetLoad, UserSetSave, and
UserSetDefaultSelector are used to demonstrate the use of user configuration sets (user sets) and
how to configure the camera to start up with user-defined settings.

Applicable Interfaces

USB3 Vision, GIigE Vision, Camera Link, BCON for LVDS, CXP

A Back to top
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2.23 Utility_GrabAvi

This sample demonstrates how to create a video file in Audio Video Interleave (AVI) format on
Windows operating systems only.

Note: AVI is best for recording high-quality lossless videos because it allows you to record without
compression. The disadvantage is that the file size is limited to 2 GB. Once that threshold is
reached, the recording stops and an error message is displayed.

Using device acAb48-3B8Bgc

vait. Imagesz are grabbed.

Skipped = Image has heen converted
Skipped Image has been converted
Skipped Image has been converted
Skipped Image has bheen converted
Skipped Image has heen converted true
Skipped Image has been converted true
Skipped Image has been converted true
Skipped Image has bheen converted true
Skipped mage has been converted = true
Skipped mage has been converted = true
Skipped Image has been converted true
Skipped Image has heen converted true
Skipped Image has been converted true
Skipped mage has been converted true
Skipped mage has been converted true
Skipped mage has heen converted true
Skipped mage has been converted true
Skipped mage has been converted true
Skipped mage has bheen converted true
Skipped mage has been converted true
Skipped mage has been converted true
Skipped mage has been converted true
Skipped mage has bheen converted true
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Code

The CAviWriter class is used to create an AVI writer object. The writer object takes the following
arguments: file name, playback frame rate, pixel output format, width and height of the image,
vertical orientation of the image data, and compression options (optional).

StartGrabbing() demonstrates how to start the grabbing by applying the
GrabStrategy Latestimages grab strategy. Using this strategy is recommended when images
have to be recorded.

The CinstantCamera class is used to create an Instant Camera object with the first camera device
found.

The CGrabResultPtr class is used to initialize a smart pointer that will receive the grab result data.
It controls the reuse and lifetime of the referenced grab result. When all smart pointers referencing
a grab result go out of scope, the referenced grab result is reused or destroyed. The grab result is
still valid after the camera object it originated from has been destroyed.

The Displaylmage class is used to display the grabbed images.

Add() converts the grabbed image to the correct format, if required, and adds it to the AVI file.

Applicable Interfaces
GigE Vision, USB3 Vision, CXP

X Back to top
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2.24 Utility_GrabVideo

This sample demonstrates how to create a video file in MP4 format. It is presumed that the pylon
Supplementary Package for MPEG-4 is already installed.

Note: There are no file size restrictions when recording MP4 videos. However, the MP4 format
always compresses data to a certain extent, which results in loss of detail.

R — ———————————m———— -‘
- CAProgram Files\Basler\pylon 5\Development\Samples\C+ +\DebughUtilty_ GrabVideo.exe E=NEE ™

Using device acA648-3B8Bgc -
Pleaze wait. Images are being grabbed.
CizeX: 6408

Size¥: 488

Gray value of fivst pixel: B

m

Images Skipped = B; Image has converted true
Sized: 648

Size¥: 4808

Gray value of first pixel: B

Images Skipped = 5%; Image converted = true
SizeX: 648

Size¥: 4808

Gray value of first pixel:

Images Skipped = 35 Image converted
Sizel: 648

Size¥f: 488

Gray value of first pixel:

Images Skipped = 3; Image converted
Sized: 6408

Size¥: 4808

Gray value of first piwxel:

Code

The CVideoWriter class is used to create a video writer object. Before opening the video writer
object, it is initialized with the current parameter values of the ROI width and height, the pixel
output format, the playback frame rate, and the quality of compression.

StartGrabbing() demonstrates how to start the grabbing by applying the
GrabStrategy Latestimages grab strategy. Using this strategy is recommended when images
have to be recorded.

The CinstantCamera class is used to create an Instant Camera object with the first camera device
found.

The CGrabResultPtr class is used to initialize a smart pointer that will receive the grab result data.
It controls the reuse and lifetime of the referenced grab result. When all smart pointers referencing
a grab result go out of scope, the referenced grab result is reused or destroyed. The grab result is
still valid after the camera object it originated from has been destroyed.

The Displaylmage class is used to display the grabbed images.

Add() converts the grabbed image to the correct format, if required, and adds it to the video file.

Applicable Interfaces

GigE Vision, USB3 Vision, BCON for LVDS, CXP

X Back to top
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2.25 Utility_Image

This sample demonstrates how to use the pylon image classes CPylonimage and
CPylonBitmaplmage.

CPylonimage supports handling image buffers of the various existing pixel types.

CPylonBitmaplmage can be used to easily create Windows bitmaps for displaying images. In
additional, there are two image class-related interfaces in pylon (Iimage and IReusablelmage).

IImage can be used to access image properties and the image buffer.

The IReusablelmage interface extends the limage interface to be able to reuse the resources of
the image to represent a different image.

Both CPylonimage and CPylonBitmaplmage implement the IReusablelmage interface.

The CGrabResultPtr grab result class provides a cast operator to the limage interface. This makes
using the grab result together with the image classes easier.

C:\Program Files\EBasler\py

The properties of the newly created image.
Buffer: BAVSB2AA Image Size: 387208 Width: 648 Height: 488 Unigue:

Created image.

First six bytes of the image:
AxAd AxA1 AxA2 Bx@A3 BxA4 AxBAS
Press Enter to continue.

After assign t multiple images ference the same data.
Buffer: BE?SE Image Size: ﬁ Width: 648 Height: 488 Unigue:

Buffer: @875 Image Size: Width: 648 Height: 488 Unigque:
Buffer: BAY?S Image Size: Width: 648 Height: 488 Unigue:

The properties of a full copy of the test imag
Buffer: BZA40848 Image Size: 307208 Width: 64@ H31ght' 480 Unique:

Azzigned to image object after releasing the image data.
Buffer: BOOBOBAA Image Size: B Width: B Height: B Unigue: @

A newly created image object.

Buffer: BOABAAAA Image Size: B Width: B Height: B Unigue: @

After resetting the image properties. A new Buffer is allocated.

Buffer: BZABBASA Image Size: 307200 Width: 648 Height: 488 Unique: 1

After resetting the image properties to a smaller image. The bhuffer is reused.

pylon ImageView (1)

File Edit View Help

n|h|a@1@1|mo

4

640 x 480 BGRA
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Code

The CPylonimage class describes an image. It takes care of the following:
e Automatically manages size and lifetime of the image.
o Allows taking over a grab result to prevent its reuse as long as required.
¢ Allows connecting user buffers or buffers provided by third-party software packages.
e Provides methods for loading and saving an image in different file formats.
e Serves as the main target format for the CimageFormatConverter class.
o Makes working with planar images easier.
e Makes extracting AOIs easier, e.g., for thumbnail images of defects.

The CPylonBitmaplmage class can be used to easily create Windows bitmaps for displaying
images. It takes care of the following:

e Automatically handles the bitmap creation and lifetime.
e Provides methods for loading and saving an image in different file formats.
e Serves as target format for the CimageFormatConverter class.

The bitmap image class provides a cast operator for HBitmap. The cast operator can be used for
instance to provide the handle to Windows API functions.

The ClmageFormatConverter class creates new images by converting a source image to another
format.

The ClnstantCamera class is used to create an Instant Camera object with the first camera device
found.

The CGrabResultPtr class is used to initialize a smart pointer that will receive the grab result data.
It controls the reuse and lifetime of the referenced grab result. When all smart pointers referencing
a grab result go out of scope, the referenced grab result is reused or destroyed. The grab result is
still valid after the camera object it originated from has been destroyed.

The Displaylmage class is used to display the grabbed images.

Applicable Interfaces

GigE Vision, USB3 Vision, BCON for LVDS, CXP

X Back to top
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2.26 Utility_ImageDecompressor

This sample illustrates how to enable and use the Basler Compression Beyond feature in Basler
ace 2 GigE and Basler ace 2 USB 3.0 cameras.

This sample also demonstrates how to decompress the images using the CimageDecompressor
class.

Code

The CinstantCamera class is used to create an Instant Camera object with the first camera device
found.

The CGrabResultPtr class is used to initialize a smart pointer that will receive the grab result data.
It controls the reuse and lifetime of the referenced grab result. When all smart pointers referencing
a grab result go out of scope, the referenced grab result is reused or destroyed. The grab result is
still valid after the camera object it originated from has been destroyed.

The ClmageDecompressor class is used to decompress grabbed images. In this sample,
compression and decompression are demonstrated, using lossless and lossy algorithms.

The CPylonimage class is used to create a decompressed target image. The target image is
displayed in an image window.

Applicable Interfaces
GigE Vision, USB3 Vision

A Back to top
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2.27 Utility_ImageFormatConverter

This sample demonstrates how to use the CimageFormatConverter class. The image format
converter accepts all image formats produced by Basler camera devices. It can convert these to a
number of output formats.

The conversion can be controlled by several parameters. For more information, see the converter
class documentation.

65— —  — — ——————————————— — — _  ————————= A
. C:\Program Files\Basler\pylon 5\Development\Samples\C+ +\Debug\Utility ImageFormatConverte... (] B

Source image.

First six bytes of the image:
BxBE Bxic Bx32 BxB8 Bxlc Bx32
Prezs Enter to continue.

m

Converted image.

Firzt six bytes of the image:
Bxcl Bx17 BxcB Bx17 BxcH Ax17
Prezs Enter to continue.

WHaiting for an image to be grabbed.

Grabbed image.

Firzt six bytes of the image:
BxBd Bxbd BxB@ Bxb62 BxBAE Bxb64
Prezs Enter to continue.

Converted image .

Firzt six bytes of the image:
Bx3c Bxdc Bx3d Bx3d Bx3le Bx3If
Prezz Enter to continue.

pylen ImageView (1

File Edit View Help

| B & @ & | 100%

h

L

640 x 480 Monolb

Code

The ClmageFormatConverter class creates new images by converting a source image to another
format.
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The CPylonimage class describes an image. It takes care of the following:
¢ Automatically manages size and lifetime of the image.
o Allows taking over a grab result to prevent its reuse as long as required.
¢ Allows connecting user buffers or buffers provided by third-party software packages.
e Provides methods for loading and saving an image in different file formats.
e Serves as the main target format for the CimageFormatConverter class.
o Makes working with planar images easier.
o Makes extracting image ROIs easier, e.g., for thumbnail images of defects.

The CinstantCamera class is used to create an Instant Camera object with the first camera device
found.

The CGrabResultPtr class is used to initialize a smart pointer that will receive the grab result data.
It controls the reuse and lifetime of the referenced grab result. When all smart pointers referencing
a grab result go out of scope, the referenced grab result is reused or destroyed. The grab result is
still valid after the camera object it originated from has been destroyed.

The Displaylmage class is used to display the grabbed images.

Applicable Interfaces

GigE Vision, USBS3 Vision, BCON for LVDS, CXP

A Back to top
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2.28 Utility_ImageLoadAndSave

This sample demonstrates how to load and save images.

The ClmagePersistence class provides functions for loading and saving images. It uses the image
class-related pylon interfaces limage and IReusablelmage.

IImage can be used to access image properties and the image buffer. Therefore, it is used when
saving images. In addition to that, images can also be saved by passing an image buffer and the
corresponding properties.

The IReusablelmage interface extends the limage interface to be able to reuse the resources of
the image to represent a different image. The IReusablelmage interface is used when loading
images.

The CPylonimage and CPylonBitmaplmage image classes implement the IReusablelmage
interface. These classes can therefore be used as targets for loading images.

The grab result smart pointer classes provide a cast operator to the Iimage interface. This makes it
possible to pass a grab result directly to the function that saves images to disk.

e — )
# | CA\Program Flles‘u.Basleﬁwlnn SXDEVEIuEnEnt\.SamEIE\.C++‘._Dehﬁ\ﬂﬁl'ﬁ_lmagchm\atCDnveﬂe... | 5 [ S

Source image.

Firzt six bytes of the image:
Hx08 Bxlc Bx32 BxA0 Bxlc Ox32
Prezs Enter to continue.

m

Converted image.

Firzt six bytes of the image:
BxcB Bx17 BxcB Bx17 BxcH Bx17
Prezs Enter to continue.

Waiting for an image to be grabhed.

Grabbed image.

Firzt six bytes of the image:
BxB0 Bx60 BxB0 Bx62 BxBE Bxbd
Prezsz Enter to continue.

Converted image.

First six hytes of the image:
Bx3c Bxdc Bx3d Bx3d Bxle Bx3f
Prezsz Enter to continue.

Code

The ClmagePersistence class demonstrates how images can be loaded or saved. It can be used
to check whether the image can be saved without prior conversion. Supported image file formats
are TIFF, BMP, JPEG, and PNG.

The CinstantCamera class is used to create an Instant Camera object with the first camera device
found.

The CGrabResultPtr class is used to initialize a smart pointer that will receive the grab result data.
It controls the reuse and lifetime of the referenced grab result. When all smart pointers referencing
a grab result go out of scope, the referenced grab result is reused or destroyed. The grab result is
still valid after the camera object it originated from has been destroyed.
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The CPylonimage class describes an image. It takes care of the following:

Automatically manages size and lifetime of the image.

Allows taking over a grab result to prevent its reuse as long as required.

Allows connecting user buffers or buffers provided by third-party software packages.
Provides methods for loading and saving an image in different file formats.

Serves as the main target format for the CimageFormatConverter class.

Makes working with planar images easier.

Makes extracting AOls easier, e.g., for thumbnail images of defects.

Applicable Interfaces

GigE Vision, USB3 Vision, BCON for LVDS, CXP

A Back to top
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2.29 Utility_Instantinterface

This sample illustrates how to use the Cinstantinterface class to access parameters of the
interface using the Basler CXP-12 interface card. The sample shows how to access the Power-
over-CoaXPress settings and monitor the power usage.

B S \Utility_Instantinterface.exe — O X

ter to exit.

Code

The Cinterfacelnfo class is used for storing information about an interface object provided by a
specific transport layer, e.g., BaslerGenTICxpDeviceClass.

The CUniversallnstantinterface class is used to open the first interface on the CoaXPress interface
card and access its parameters. In this sample, the Power-over-CoaXPress parameter
CxpPoCxpStatus is enabled/disabled. In addition, the current, voltage, and power consumption
information is displayed.

Applicable Interfaces

CXP

X Back to top
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2.30 Utility_IpConfig

This sample demonstrates how to configure the IP address of a GigE Vision camera. The
functionalities described in this sample are similar to those used in the pylon IP Configurator.

In addition, this sample can be used to automatically and programmatically configure multiple GigE
Vision cameras. As the sample accepts command line arguments, it can be directly executed, e.g.,
from a batch script file.

Code

The CTlIFactory class is used to create a GigE transport layer. The GIigE transport layer is required
to discover all GigE Vision cameras independent of their current IP address configuration. For that
purpose, the EnumerateAllDevices() function is used.

To set a new IP address of a GIigE Vision camera, the BroadcastlpConfiguration() function is used.

Applicable Interfaces
GigE Vision

A Back to top
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3.1 ActionCommands

C Samples

This sample illustrates how to grab images and trigger multiple cameras using a GigE Vision

action command.

At least two connected GigE cameras are required for this sample.

llzing camera ‘acAb48—-38Agc’
Using camera 'acABBB-280gm*

Prezs enter to exit.

i | C:\Program Files\Basler\pylen 3\ DevelopmentiSamples\ChActionCommandsiWin32\Debug\Action... |ﬂkﬁ

Grabbed frame from camera B into bhuffer.
Grabbed frame from camera 1 into huffer.

7} pylon ImageView (0)

Eile Edit Wiew Help

| B e @& we ~|%

640 x 480 Mono&

m

LS
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} pylon ImageView (1) @M

Eile Edit XNiew Help

H| By & @ & | 100%

1

800 x 600 Monod

Code

Before using any pylon methods, the pylon runtime is initialized by calling Pyloninitialize().
Then, PylonEnumerateDevices() is called to enumerate all attached camera devices.

Before using a camera device, it must be opened by calling PylonDeviceOpen(). This allows us to
set parameters and grab images.

This sample works only for cameras supporting GigE Vision action commands. This is checked by
calling PylonDeviceFeaturelsAvailable() and passing the device handle and the camera parameter
"ActionControl" as arguments. Cameras with action command support are then configured
accordingly, i.e., the parameters ActionSelector, ActionDeviceKey, ActionGroupKey,
ActionGroupMask, TriggerSelector, TriggerMode, and TriggerSource are set.

If the cameras are connected to a switch, Basler recommends setting the Inter-Packet Delay
(GevSCPD) and the Frame Transmission Delay (GevSCFTD) so that the switch can properly line
up packets.

Images are grabbed using a stream grabber. For each camera device, a stream grabber is created
by calling PylonDeviceGetStreamGrabber() and passing the device handle and the stream grabber
handle as arguments. A handle for the stream grabber's wait object is retrieved within
PylonStreamGrabberGetWaitObject(). The wait object allows waiting for buffers to be filled with
grabbed data.

We must also tell the stream grabber the number and size of the buffers we are using. This is
done with PylonStreamGrabberSetMaxNumBuffer() and PylonStreamGrabberSetMaxBufferSize().
By calling PylonStreamGrabberPrepareGrab(), we allocate the resources required for grabbing.
After this, critical parameters that impact the payload size must not be changed until
PylonStreamGrabberFinishGrab() is called.

Before using the buffers for grabbing, they must be registered and queued into the stream
grabber's input queue. This is done with PylonStreamGrabberRegisterBuffer() and
PylonStreamGrabberQueueBuffer().
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To enable image acquisition, PylonDeviceExecuteCommandFeature() is called with the device
handle and the AcqusitionStart camera parameter as arguments. After that, the cameras are
triggered using PylonGigElssueActionCommand().

In PylonWaitObjectsWaitForAny(), we wait for the next buffer to be filled with a timeout of 5000
ms. The grabbed image is retrieved by calling PylonStreamGrabberRetrieveResult().

With PylonimageWindowDisplaylmageGrabResult(), images are displayed in an image window.

When image acquisition is stopped, we must perform a cleanup for all cameras, i.e., all wait
objects must be removed, all allocated buffer memory must be released, and the stream grabber
as well as the camera device handles must be closed and destroyed.

Finally, we shut down the pylon runtime system by calling PylonTerminate(). No pylon functions
should be called after calling PylonTerminate().

Applicable Interfaces
GIigE Vision

X Back to top
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3.2 BconAdapterSample

This sample shows how to implement and debug important BCON Adapter library functions.
