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Contacting Allied Vision Technologies

Info + Technical information:
http://www.alliedvision.com

@ * Support:

support@alliedvision.com

Allied Vision Technologies GmbH (Headquarters)
Taschenweg 2a

07646 Stadtroda, Germany

Tel.: +49 36428-677-0

Fax: +49 36428-677-28

e-mail: info@alliedvision.com

Allied Vision Technologies Canada Inc.
101-3750 North Fraser Way

Burnaby, BC, V5J 5E9, Canada

Tel.: +1 604-875-8855

Fax: +1 604-875-8856

e-mail: info@alliedvision.com

Allied Vision Technologies Inc.

38 Washington Street
Newburyport, MA 01950, USA

Toll Free number +1 877-USA-1394
Tel.: +1 978-225-2030

Fax: +1978-225-2029

e-mail: info@alliedvision.com

Allied Vision Technologies Asia Pte. Ltd.
82 Playfair Road

#07-02 D’Lithium

Singapore 368001

Tel.: +65 6634-9027

Fax: +65 6634-9029

e-mail: info@alliedvision.com

Allied Vision Technologies (Shanghai) Co., Ltd.
2-2109 Hongwell International Plaza

1602# ZhongShanXi Road

Shanghai 200235, China

Tel.: +86 (21) 64861133

Fax: +86 (21) 54233670

e-mail: info@alliedvision.com
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Introduction

The document describes the standard and advanced camera controls for AVT
GigE cameras as seen from the AVT GigE SampleViewer. The document is
intended for use with PvAPI SDK. AVT offers a number of GigE Vision camera
families, which includes:

- Bigeye G - Prosilica GB - Prosilica GS
- Mako G - Prosilica GC - Prosilica GT
- Manta - Prosilica GE - Prosilica GX

This document can be applied to all of these families.

www Follow this link to learn about GigE Vision cameras from AVT.

DL

http://www.alliedvision.com/en/products/cameras

Important notes

Note This is the master document for all camera models. Not all

T attributesareavailable on all cameras or firmware versions.
For 3rd party users, see the camera XML file. For PvAPI users,
see the PvAttrIsAvailable function call.

For PvAPI users, attribute typeis given: Enum, Float32, Uint32,
String, or Command. See the corresponding PvAttrEnum___,

PvAttrFloat32___, PvAttrUint32___, PvAttrString___, PvCom-
mandRun calls.

Note Uint32 and Float32 ranges: where camera dependent, see cam-
era user manual, or see slider control in AVT GigE SampleV-
iewer. PvAPI users see PvAttrRangelint32, PvAttrRangeFloat32
calls.

Note s R/W=attribute is read/write

* R/C=attribute is read only and constant
@ e R=attributeis read only and may change at any time
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to be continued on next page
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Symbols used in this manual

Note This symbol highlights important information.
www This symbol highlights URLs for further information. The URL

itselfis shown in blue.

':?n Example:

http://www.alliedvision.com

Additional information

AVT software

All software packages provided by AVT are free of charge and contain the fol-
lowing components:

* Drivers

* Software Development Kit (SDK) for camera control and image acquisition
* Examples based on the provided APIs of the SDK

* Documentation and release notes

* \Viewer application to operate/configure the cameras

www All software packages (including documentation and release
notes) provided by AVT can be downloaded at:

f?” http://www.alliedvision.com/en/support/software-

downloads
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AVT GigE camera attributes

Acquisition

Trigger
AcgEnd

AcqEndTriggerEvent - Enum - R/W

If AcqEndTriggerMode = SyncIn1/2/3/4, determines which Syncln electrical
signalinitiates trigger.

EdgeRising [Default] Rising edge trigger

EdgeFalling Falling edge trigger

EdgeAny Rising or falling edge

LevelHigh  Active high signal

Levellow  Active low signal

AcqEndTriggerMode - Enum - R/W
Determines if end of acquisition initiated by an external hardware trigger.

SyncInl Trigger at Syncln1 to be associated with this control
SyncIn2  Trigger at SyncIn2 to be associated with this control
SyncIn3 Trigger at Syncln3 to be associated with this control
SyncIn4 Trigger at SyncIn4 to be associated with this control

Disabled [Default] No external trigger. Acquisition must be
stopped with the AcquisitionStop API command

AcqgRec
An AcqStart hardware trigger signal, or the AcquisitionStart command, must
be received before an AcqRec trigger. See AcquisitionMode = Recorder.

AcqRecTriggerEvent - Enum - R/W

If AcqRecTriggerMode = SyncIn1/2/3/4, determines which Syncln electrical
signal initiates trigger.

EdgeRising  [Default] Rising edge trigger

Edgefalling Falling edge trigger

EdgeAny Rising or falling edge

LevelHigh Active high signal

Levellow Active low signal

AVT GigE Camera and Driver Attributes V1.3.1
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AcqRecTriggerMode - Enum - R/W

Determines if recorder mode trigger event is initiated by an external hardware
trigger.

SyncInl [Default] Trigger at SyncIn1 to be associated with this control
SyncIn2 Trigger at SyncIn2 to be associated with this control
SyncIn3 Trigger at SyncIn3 to be associated with this control
SyncIn4 Trigger at SyncIn4 to be associated with this control

Disabled No external trigger. Unlike AcqStart and AcqEnd, there is no
API command trigger option for a recording event

AcqStart

AcqStart controls relate to triggering the start of an acquisition stream. Frames

are triggered within this acquisition stream. See FrameStart for triggering
frames.

AcqStartTriggerEvent - Enum - R/W

If AcqStartTriggerMode = Syncin1/2/3/4, determines which SyncIn electrical
signalinitiates trigger.

EdgeRising [Default] Rising edge trigger

EdgeFalling Falling edge trigger

EdgeAny Rising or falling edge

LevelHigh  Active high signal

Levellow  Active low signal

AcqStartTriggerMode - Enum - R/W
Determines if start of acquisition initiated by an external hardware trigger.

SyncInl Trigger at SyncIn1 to be associated with this control
SyncIn2  Trigger at SyncIn2 to be associated with this control
SyncIn3 Trigger at SyncIn3 to be associated with this control
SyncIn4 Trigger at SyncIn4 to be associated with this control

Disabled [Default] No external trigger. Acquisition must be
started with the AcquisitionStart API command

AVT GigE Camera and Driver Attributes V1.3.1
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FrameRate - Float32 - R/W
Range: [Camera dependent]  Units: Hz
When FrameStartTriggerMode is set to FixedRate, this control specifies the

frame rate. Depending on the exposure duration, the camera may not achieve
the frame rate set here.

Note e If ExposureMode = Manual:
Ensure [1/ExposureValue*] > FrameRate to achieve tar-
@ get frame rate.
» If ExposureMode = External:

Ensure [1/(external trigger pulse width)] > FrameRate
to achieve target frame rate.

» If ExposureMode = PieceWiselLinearHDR:
Ensure the [1/ExposureValue*] > FrameRate to achieve
target frame rate.

* ExposureValue in seconds

FrameStart
FrameStart controls relate to triggeringindividual frames within an acquisition
stream. See AcqStart for triggering an acquisition stream.

FrameStartTriggerDelay - Uint32 - R/W

Range: [0 - Camera dependent]  Default: 0  Units: ps

Start of frameis delayed FrameStartTriggerDelay s after receiving an external
trigger event. This feature is only valid when FrameStartTriggerMode is set to

external trigger (i.e. SyncIni, SyncIn2). Useful when using a common trigger to
sync with a strobe lighting source, which will have some fixed setup time.

FrameStartTriggerEvent - Enum - R/W
If FrameStartTriggerMode = SyncIn1/2, determines which SyncIn electrical sig-
nalinitiates trigger.

EdgeRising [Default] Rising edge trigger
EdgeFalling Falling edge trigger
EdgeAny Rising or falling edge
LevelHigh  Active high signal

LevellLow Active low signal

AVT GigE Camera and Driver Attributes V1.3.1

This documentis a master documentforall AVT GigE camera models andis NOT camera specific 13



AVT GigE camera attributes / / /

FrameStartTriggerMode - Enum - R/W
Determines how a frame is initiated.

Note An acquisition stream must be started in order

" totrigger/receiveindividual frames. For Freerun
and FixedRate the first frame is synchronized to
AcquisitionStart/AcqStart trigger.

Freerun  [Default] Frame triggers generated on-camera, at maximum
supported frame rate depending on the exposure time and
region of interest size

SyncIn1  External trigger SyncIni

SyncIn2  External trigger SyncIn2

SyncIn3  External trigger SyncIn3

Syncln4  External trigger Syncln4

FixedRate Frame triggers generated on-camera, at frame rate defined
by FrameRate attribute

Software  Software initiated frame trigger. See FrameStartTrigger-
Software command

FrameStartTriggerOverlap - Enum - R/W
Does not work with Software triggering. Only external.

off [Default] When Off, any external trigger received
before FrameTriggerReady signal is high is ignored

PreviousFrame When PreviousfFrame, any external trigger received
before FrameTriggerReady is latched and used to trig-
ger the next frame

FrameStartTriggerSoftware - Command
Triggers an image. Valid when FrameStartTriggerMode = Software.

AcquisitionAbort - Command
Software command to stop camera from receiving frame triggers, plus aborts
any currently exposing image.

AcquisitionFrameCount - Uint32 - R/W
Range: [1-65535] Default: 7 Units: Frames

The number of frames to capture in a limited sequence of images. Used with
AcquisitionMode = MultiFrame and Recorder. In Recorder mode, AcquisitionFr-
ameCount cannot exceed StreamHoldCapacity.
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AcquisitionMode - Enum - R/W

Determine how many frame triggers the camera receives after acquisition start
event.

Continuous  [Default] The camera will continuously receive frame triggers

SingleFrame The camera will only receive a single frame trigger event. Fur-
ther frame triggers will be ignored until acquisition is stopped
and restarted

MultiFrame  The camera will receive AcquisitionFrameCount number of
frame triggers. Further frame triggers will be ignored until
acquisition is stopped and restarted

Recorder The camera will continuously capture images into camera
memory, but will not send them to the host until an AcgRec
trigger signal is received. Further, AcqRec trigger events will
beignored until acquisition is stopped and restarted.

This feature allows returning RecorderPreEventCount number
of frames before the trigger event, and AcquisitionFrame-
Count minus RecorderPreEventCount frames after the trigger.

When AcgRec trigger is received, the currently imaging/
acquiring image will complete as normal, and then at least
one more image will be taken. Camera memory is a circular
buffer, once it is full, it starts overwriting images

AcquisitionStart - Command

Software command to start camera receiving frame triggers. Valid when
AcqStartTriggerMode = disabled. See FrameStartTriggerMode.

AcquisitionStop - Command

Software command to stop camera from receiving frame triggers. Valid when
AcqEndTriggerMode = disabled. See FrameStartTriggerMode.

RecorderPreEventCount - Uint32 - R/W
Range: [0- 65535]  Default: 0  Units: Frames

The number of images returned before the AcqRec trigger event, with Aquisi-
tionFrameCount minus RecorderPreEventCount images being returned after
the trigger event. Valid only when AcquisitionMode = Recorder.

Note At least oneimage must be captured after the AcqRec trigger
event. That is, you cannot set RecorderPreEventCount = 1,

@ AcquisitionFrameCount = 1.
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SensorShutterMode - Enum - R/W

Type of the shutter. Figure 1 illustrates different sensor shutter modes.

Global [Default] All pixels reset and start exposure at same time.
All pixels shifted to readout at same time. All pixels have
same ExposureValue

Rolling Each row is reset, exposed, and read out in succession

from top to bottom of image. All pixels have same
ExposureValue. This mode is susceptible to motion blur;
however, this mode offers enhanced SNR/dynamic range

GlobalReset All pixels reset and start exposure at same time. Pixels are
shifted to readout one line at a time from top to bottom of
image. This mode does not allow overlapped exposure and
readout. In this mode, ExposureValue is the time from
global reset to start of readout of top row. Subsequent
rows will have a longer exposure time (ExposureValue +
row readout time * row number). This mode offers
enhanced SNR/dynamic range with no motion blur, which
is useful for strobe applications

ExposureValue

SensorShutterMode = Global

ﬁme‘
ExposureValue
E; Val
SensorShutterMode = Rolling xposuretiatie
ExposureValue
ﬁme‘
ExposureValue

SensorShutterMode = GlobalReset i

ﬁme‘

A

Figure 1: Illustration showing different sensor shutter modes
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ConfigFile

AVT's GigE cameras are capable of storing a number of user-specified configu-
rations within the camera's non-volatile memory. These saved configurations
can be used to define the power-up settings of the camera or to quickly switch
between a number of predefined settings.

Note To save the content of a LUT, use LUTSave or LUTSaveAll

®

ConfigFileindex - Enum - R/W

Possible values: Factory, 1, 2, 3, 4,5  Default: Factory
Index number corresponds to the configuration set that you are currently work-
ing with.

ConfigFileLoad - Command

Loads settings saved in camera non-volatile memory indicated by ConfigFileIn-
dex to the current camera settings.

ConfigFilePowerUp - Enum - R/W
Possible values: Factory, 1, 2, 3, 4,5  Default: Factory

Saved configuration is loaded when the camera powers up.

ConfigFileSave - Command

Saves the current camera settings to camera non-volatile memory indicated by
ConfigFileIndex. The Factory setting cannot be overwritten.

Controls

ColorTransformationControl

The ColorTransformationControl section describes features related to color
transformations in the AVT GigE color cameras.

Definition. The color transformation is a linear operation taking as input the triplet R;,,,
G;n, Bip, for an RGB color pixel. This triplet is multiplied by a 3x3 matrix.This
color transformation allows changing the coefficients of the 3x3 matrix.

Rout CTVgg CTVge CTVgg| [Rin
Gout| = [CTVgr CTVgg CTVgp|X (G5,

Byl |CTVar CTVg CTVgg| |B;

See ColorTransformationValue#t# attributes.
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ColorTransformationMode - Enum - R/W

off No color transformation
Manual Manually set ColorTransformationValue matrix coefficients
Temp6500K Colors optimized for a surrounding color temperature 6500 K

ColorTransformationValueBB - Float32 - R/W
Range: [0.000 - 2.000]  Default: 1.000

Blue multiplicative factor applied to blue input channel.

ColorTransformationValueBG - Float32 - R/W
Range: [0.000 - 2.000]  Default: 1.000

Green multiplicative factor applied to blue input channel.

ColorTransformationValueBR - Float32 - R/W
Range: [0.000 - 2.000]  Default: 1.000

Red multiplicative factor applied to blue input channel.

ColorTransformationValueGB - Float32 - R/W
Range: [0.000 - 2.000]  Default: 1.000

Blue multiplicative factor applied to green input channel.

ColorTransformationValueGG - Float32 - R/W
Range: [0.000 - 2.000]  Default: 1.000

Green multiplicative factor applied to green input channel.

ColorTransformationValueGR - Float32 - R/W
Range: [0.000 - 2.000]  Default: 1.000

Red multiplicative factor applied to green input channel.

ColorTransformationValueRB - Float32 - R/W

Range: [0.000 - 2.000]  Default: 1.000

Blue multiplicative factor applied to red input channel.
ColorTransformationValueRG - Float32 - R/W

Range: [0.000 - 2.000]  Default: 1.000

Green multiplicative factor applied to red input channel.
ColorTransformationValueRR - Float32 - R/W

Range: [0.000 - 2.000]  Default: 1.000

Red multiplicative factor applied to red input channel.

DSP

The automatic exposure, gain, white balance, and iris features can be config-
ured to respond only to a subregion within the image scene. This feature can be
used to choose a subregion that will 'meter' the rest of the image. This feature
works like the region metering on a photographic camera.
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DSPSubregionBottom - Uint32 - R/W
Range: [0 - Sensor height]  Default: Sensor height
Defines the bottom edge of the DSP subregion. Units: Rows from top edge of full
image.

DSPSubregionLeft - Uint32 - R/W
Range: [0 - Sensorwidth]  Default: 0
Defines the left edge of the DSP subregion. Units: Columns from left edge of full
image.

DSPSubregionRight - Uint32 - R/W
Range: [0 - Sensor width]  Default: Sensor width
Defines the right edge of the DSP subregion. Units: Columns from left edge of
fullimage.

DSPSubregionTop - Uint32 - R/W
Range: [0 — Sensor height]  Default: 0
Defines the top edge of the DSP subregion. Units: Rows from top edge of full
image.

DefectMaskEnable - Boolean - R/W

Enables or disables masking of defective pixel. Defective pixels are replaced
with averaged values from neighboring pixels.

True [Default] Enables defect masking
False Disables defect masking
Note If BinningX, BinningY, DecimationHorizontal, or Decima-

tionVertical is set greater than 1, DefectMaskEnable is set to
@ False.

www For more information on the Defect Mask Loader and defect
masking process, see:

2 q ﬁ http://www.alliedvision.com/fileadmin/content/documents/
) : products/cameras/various/appnote/Defect_Masking.pdf

DefectMask

Some larger format sensors may contain defective columns. Class 1 and Class 0
sensors are available with no defective columns.

www See the Modular Concept document, or contact your AVT sales
representative for more information:

-:?ﬁ http://www.alliedvision.com/fileadmin/content/documents/

products/cameras/various/modular-concept/
Modular_concept_external.pdf
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DefectMaskColumnEnable - Enum - R/W
Defect masking replaces defective columns with interpolated values based on
neighboring columns. Defective columns are detected and recorded at the fac-

tory.
Enabled  [Default] Enables masking of defective columns
Disabled  Disables masking of defective columns

www For more information on the Loaddefect application and
column defect masking process, see:

T?ﬁ http://www.alliedvision.com/fileadmin/content/documents/

products/cameras/various/appnote/
Column_Defect_Masking.pdf

EdgeFilter - Enum - R/W

Image sharpness/blur. Applied post-bayer interpolation. Only available on
color PixelFormats noted with on-camera interpolation.

Smooth2  Most blur

Smooth1  Slight blur

off No blur or sharpness applied
Sharpen1 Slight sharp

Sharpen2  Most sharp

Note EdgefFilter feature is applicable only to color
models/Manta cameras except Manta type B

@ camera models.

EFLensControl

The section describes features related to EF lens controlin the GigE cameras
with integrated EF-Mount.

Note The features listed under EFLensControl are NOT available

for cameras with Birger EF-Mount option.

EFLensFStop

EFLensFStopCurrent - Float - R/W
Range: [EFLensFStopMin - EFLensFStopMax]
Current F-stop number or aperture of the EF lens.

EFLensFStopDecrease - Command
Decrease F-stop number, i. e., increase lens aperture by the EFLensFStopStep-

Size.

EFLensFStopincrease - Command
Increase F-stop number, i. e., reduce lens aperture by the EFLensFStopStep-

Size.
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EFLensFStopMax - Float - R

Default: Lens dependent  Unit: F-Stop
Maximum possible F-stop setting or the smallest possible aperture for the EF
lens based on current zoom setting.

EFLensFStopMin - Float - R

Default: Lens dependent  Unit: F-Stop
Minimum possible F-stop setting or the largest possible aperture for the EF lens
based on current zoom setting.

EFLensFStopStepSize - Integer - R/W

Range: [1-8]  Units: F-Stop/8
Size of increments/decrements in EFLensFStopCurrent when using EFLensF-
StopIncrease and EFLensFStopDecrease commands, respectively.

EFLensFocus

EFLensFocusCurrent - Integer - R/W
Range: [EFLensFocusMin — EFLensFocusMax]
Current focus setting.

EFLensFocusDecrease - Command
Decrease/shorten focus distance by EFLensFocusStepSize.

EFLensFocusincrease - Command
Increase/lengthen focus distance by EFLensFocusStepSize.
EFLensFocusMax - Integer - R

Default: Lens dependent

Maximum/farthest possible focus setting.
EFLensFocusMin - Integer - R

Default: Lens dependent

Minimum/nearest possible focus setting.
EFLensFocusStepSize - Integer - R/W

Range: [1 - Lens dependent] Default: 10
Size of increments/decrements in EFLensFocusCurrent when using EFLensFo-
cusIncrease and EFLensFocusDecrease commands, respectively.

EFLensFocusSwitch - Enum - R
Current position of lens AF/MF switch.

AutoFocus Switch is in auto focus (AF) position
Manualfocus ~ Switch is in manual focus (MF) position

Note All controls under EFLensFocus become read-only when the

lens AF/MF switch is set to manual focus (MF).

AVT GigE Camera and Driver Attributes V1.3.1

This documentis a master documentforall AVT GigE camera models andis NOT camera specific 21



AVT GigE camera attributes / / /

EFLensStatus

EFLenslID - Integer - R
Identification value of the attached EF lens.

EFLensLastError - Enum - R
Most recently detected error.

EFLensErrNone No error detected

EFLensErrQuery Lens failed query by camera

EFlLensErrInternall Lens communication error (can occur when removing
lens)

EFlensErrInternal2 Lens communication error (can occur when removing
lens)

EFLensErrBusy Lens remained busy for longer than 10 seconds

EFLensErrZeroStop Lens focus “Zero Stop” not detected
EFLensErrInfinityStop Lens focus “Infinity Stop” not detected

EFLensState - Enum - R
Current EF lens state.

EFLensIdle No lens action in progress

EFLensBusy Lens is busy (changing focus or aperture)
EFLensWaiting ~ Camera is waiting for lens attachment
EFLensInitializing Camera is initializing lens

EFLensError Lens Error detected. Error type is indicated by
EFLensLastError. Remains in this state until
EFLensInitialize is executed

EFLenslInitialize - Command

Initializes the EF lens. This command is automatically executed on power up
and/or when lens is attached to camera.

EFLensZoom

EFLensZoomCurrent - Integer - R

Range: [EFLensZoomMin - EFLensZoomMax]  Units: mm
Current focal length of the EF lens.

EFLensZoomMax - Integer - R

Default: Lens dependent  Units: mm

Maximum focal length of the EF lens.

EFLensZoomMin - Integer - R

Default: Lens dependent  Units: mm
Minimum focal length of the EF lens.
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Exposure

Auto
Auto algorithms useinformation from the camera’s currentimage and apply the
following settings to the next image. Large changes in scene lighting may
require several frames for the algorithm to stabilize.

If using ExposureMode = Auto, and GainMode = Auto simultaneously, priorityis
given to changesin exposure until ExposureAutoMax is reached, at which point
priority is given to changes in gain. Adding simultaneous IrisMode = Video/
D(lIris/PIrisAuto results in undefined, “race to target” behavior.

Note The camera must be acquiring images in

order for the auto algorithm to update.

ExposureAutoAdjustTol - Uint32 - R/W
Range: [0-50] Default: 5  Units: percent
Tolerance in variation from ExposureAutoTarget in which the auto exposure

algorithm will not respond. Can be used to limit exposure setting changes to
only larger variations in scene lighting.

ExposureAutoAlg - Enum - R/W
The following algorithms can be used to calculate auto-exposure:

Mean [Default] The arithmetic mean of the histogram of the current
image is compared to ExposureAutoTarget, and the next
image adjusted in exposure time to meet this target. Bright
areas are allowed to saturate

FitRange The histogram of the currentimage is measured, and the expo-
sure time of the next image is adjusted so bright areas are not
saturated. Generally, the Mean setting is preferred

ExposureAutoMax - Uint32 - R/W
Range: [Camera dependent]  Default: 500000  Units: ps

The upper bound to the exposure setting in Autoexposure mode. Thisis usefulin
situations where frame rate is important. This value would normally be set to
something less than 1x1076/ (desired frame rate).

ExposureAutoMin - Uint32 - R/W
Range: [Camera dependent]  Default: Camera dependent ~ Units: ps

The lower bound to the exposure setting in autoexposure mode.
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ExposureAutoOutliers - Uint32 - R/W

Range: [0-1000] Default: 0  Units: 0.01%.e. 1000 = 10%

With ExposureAutoTarget as the mean target brightness, ExposureAutoOutli-
ersis the percentage of pixels on the upper bound of the image brightness dis-
tribution graph that are ignored by the ExposureAuto algorithm. This can be
used limit the effect of small specular bright spots on the overall image bright-
ness calculation.

ExposureAutoRate - Uint32 - R/W
Range: [1-100] Default: 700  Units: percent

The rate at which the auto exposure function changes the exposure setting.

ExposureAutoTarget - Uint32 - R/W
Range: [0-100] Default: 50  Units: percent

The general lightness or darkness of the auto exposure feature; specifically, the
target mean histogram level of the image—0 being black, 100 being white.

ExposureMode - Enum - R/W

Manual [Default] The camera exposure time is fixed by Expo-
sureValue parameter
Auto The exposure time will vary continuously according to

the sceneillumination. The Auto exposure function
operates according to the Auto and DSP controls

AutoOnce A command. The exposure will be set once according to
the sceneillumination and then remain at that setting
even when the sceneillumination changes. The
AutoOnce function operates according to the Auto and
DSP controls

External When ExposureMode is set to External the exposure time
will be controlled by an external signal appearing on
Syncln1 or SyncIn2. In order for this feature to work, the
parameter FrameStartTriggerMode must be set to
SyncIn1 or SyncIn2

PiecelWiseLinearHDR Image dynamic range is increased in difficult lighting sit-
uations by clamping down bright pixels with light levels
beyond ThresholdPWL limits. Overall, camera exposure
time is set by ExposureValue. HDR sub-exposures are set
using ExposureValuePWL1 and ExposureValuePWL2

ExposureTimelncrement - Float32 - R/C
Range: [Camera dependent] Units: ps
Increment/resolution of the exposure time in microseconds.
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ExposureValue - Uint32 - R/W
Range: [Camera dependent]  Units: s
The sensor integration time. Values written to control are rounded to nearest

multiple of ExposureTimelncrement. Reading this control returns the used,
rounded value.

ExposureValue depends on ExposureMode as follows:
* ExposureMode = Manual: ExposureValue is sensor integration time.
* ExposureMode = Auto/AutoOnce/External: ExposureValue isignored.

* ExposureMode = PiecelliseLinearHDR: ExposureValue is the full sensor
integration time. See ExposureValuePWL1 and ExposureValuePWL2 for
setting ThresholdPWL exposure durations.

ExposureValuePWL1 - Float - R/W

Range: [Camera dependent] Unit: ps
Valid only when ExposureMode = PieceWiselLinearHDR. Exposure time after
ThresholdPWL1 is reached.

ThresholdPWL1
ExposureTimePWL1

ThresholdPWL2

ExposureTimePWL2

Pixel Light Level

ExposureValue

Time

Figure 2: HDR sub exposures and thresholds when ExposureMode = PieceWiseLinearHDR

ExposureValuePWL2 - Float - R/W

Range: [Camera dependent]  Unit: ps
Valid only when ExposureMode = PiecelliseLinearHDR. Exposure time after
ThresholdPWL2 is reached.

Note When ThresholdPWL2 is less than ThresholdPWL1 (i.e.
enabled), ExposureValuePWL2 must be greater than Expo-

@ sureValuePWL1.
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ThresholdPWL1 - Integer - R/W
Range: [0-63]  Default: 63

Valid only when ExposureMode = PieceliseLinearHDR. The first and highest
threshold levelin PieceliseLinearHDR. 0= no light capacity, 63 = full pixel light
capacity.

Note Leaving ThresholdPWL1 at 63 disables the first threshold of
PieceWiseLinearHDR mode, effectively disabling HDR mode.

ThresholdPWL2 - Integer - R/W
Range: [0-63]  Default: 63

Valid only when ExposureMode = PiecelliseLinearHDR. The second and lowest
threshold levelin PieceWiseLinearHDR. 0= no light capacity, 63 =full pixel light
capacity.

Note Setting ThresholdPWL2 above ThresholdPWL1 disables the
second threshold of PieceWiseLinearHDR mode.

Shutter - Enum - R/W
Activate or deactivate the mechanical shutter of Bigeye G-629B Cool cameras.

off Deactivate the mechanical shutter. Use this mode, if you operate
the camera with pulsed light sources
On [Default] Activate the mechanical shutter. If activated, the

mechanical shutter opens upon each exposure cycle and closes

again, when the exposure is over. Use this mode, if you operate the

camera with constant light sources, due to the full frame sensor
SyncInl Enables or disables the mechanical shutter dependent on the level

of SyncIni

SyncIn2 Enables or disables the mechanical shutter dependent on the level
of SyncIn2

SyncIn3 Enables or disables the mechanical shutter dependent on the level
of SyncIn3

SyncIn4 Enables or disables the mechanical shutter dependent on the level
of SyncIn4

SyncIn5 Enables or disables the mechanical shutter dependent on the level
of SyncIn5

Note The shutter feature is intended to control the exposure by

" means ofamechanical shutter. It should not be confused with

@ any other exposure control feature.

The mechanical shutteris available ONLY on the Bigeye G-629B

Cool camera.
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Auto
Auto algorithms useinformation from the camera’s currentimage and apply the
following settings to the next image. Large changes in scene lighting may
require 2-3 frames for the algorithm to stabilize. The camera must be acquiring
images in order for the auto algorithm to update.

If using ExposureMode = Auto, and GainMode = Auto simultaneously, priorityis
given to changesin exposure until ExposureAutoMax is reached, at which point
priorityis given to changesin gain. Adding simultaneous Video/D(Iris/PIrisAuto
results in undefined, “race to target” behavior.

GainAutoAdjustTol - Uint32 - R/W
Range: [0-50] Default: 5 Units: percent

Tolerance in variation from GainAutoTarget in which the auto exposure algo-
rithm will not respond.This attribute is used to limit auto gain changes to only
larger variations in scene lighting.

GainAutoMax - Uint32 - R/W
Range: [0 - Camera dependent]  Units: [1, 0.1 dB camera dependent]

The upper bound to the gain setting in auto gain mode.

GainAutoMin - Uint32 - R/W

Range: [0 - Camera dependent]  Default: 0  Units: [1, 0.1 dB camera dependent]
The lower bound to the gain setting in Auto gain mode. Normally this number

would be set to zero.

GainAutoOutliers - Uint32 - R/W

Range: [1-1000] Default: 0  Units: 0.01%, i.e., 1000 =10%

With GainAutoTarget as the mean target brightness, GainAutoOutliers is the
percentage of pixels on the upper bound of the image brightness distribution
graph that are ignored by the GainAuto algorithm. This can be used limit the
effect of small specular bright spots on the overall image brightness calcula-
tion.

GainAutoRate - Uint32 - R/W
Range: [1-100] Default: 200  Units: percent

The rate at which the auto gain function changes. A percentage of the maximum
rate.

GainAutoTarget - Uint32 - R/W
Range: [0-100] Default: 50  Units: percent

The general lightness or darkness of the auto gain feature. A percentage of max-
imum GainValue.
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GainMode - Enum - R/W

Manual  [Default] The camera gain is fixed by GainValue parameter

Auto Valid when ExposureMode = Manual, Auto, or PiecelliseLinear-
HDR. The gain will vary continuously according to the sceneillu-
mination. The Auto function operates according to the Auto and
DSP controls

AutoOnce Valid when ExposureMode = Manual, Auto, or PieceWiseLinear-
HDR. The gain will be set once according to the sceneillumination
and then remain at that setting even when the sceneillumination
changes. The AutoOnce function operates according to the Auto
and DSP controls

External  When ExposureMode is set to External the exposure time will be
controlled by an external signal appearing on SyncIn1 or SyncIn2.
In order for this feature to work, the parameter FrameStartTrig-
gerMode must be set to SyncIn1 or Syncln2

GainValue - Uint32 - R/W
Range: [Camera dependent]  Default: 0  Units: [1, 0.1 dB camera dependent]

Vv
_ out
in
This is the gain setting applied to the sensor. For best image quality, the gain
setting should be set to zero. However, in low-light situations, it may be neces-

sary to increase the gain setting.

Gamma - Float32 - R/W
Range: [Camera dependent]  Default: 1.000  Units: output=(1nput)Gamma

Nonlinear brightness control.

Hue - Float32 - R/W
Range: [Camera dependent]  Default: 0.00  Units: Degrees

Alters color of image without altering white balance. Takes float input,
although rounds to integer. Applied post-bayer interpolation. Only available
on color PixelFormats noted with on-camera interpolation.

IODMode - Enum - R/W

Set camera to continuous or Image on Demand (I0D) mode.

Continuous The camera requires no external exposure signal. The
camera generates a constant exposure time inde-
pendently. The exposure time is equal to frame readout
time and cannot be adjusted.

Bigeye G-132B Cool and Bigeye G-283B Cool achieve
maximum frame rate in Continuous mode only.
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IoD [Default] Enables I0D mode (image on demand mode). In
this mode the camera needs an external trigger signal or
a timer driven internal exposure signal

SyncIn1/2/3/4/5 The camerais switched between I0D and Continuous
mode, dependent on the level of Syncln1/2/3/4/5

Note If Continuous mode is activated, no external exposure
signalis allowed. Set e.qg. FrameStartTriggerMode to

@ an unused Syncln.

Open loop DC 3 axis lens control.

LensDrive

LensDriveCommand - Enum - R/W
Setting to any non-Stop value will execute the function for LensDriveDuration

and then return to Stop.

Stop No action

IrisTimedOpen  Open lens iris
IrisTimedClose  Close lens iris
FocusTimedNear Shorten working distance
FocusTimedFar  Lengthen working distance
ZoomTimedIn Zoomin

ZoomTimedOut  Zoom out

LensDriveDuration - Uint32 - R/W
Range: [0 -5000]  Units: ps
Duration of LensDriveCommand to lens.

LensVoltage - Uint32 - R
Range: [0 -12000]  Units: mV
Reports the lens power supply voltage.

LensVoltageControl - Uint32 - R/W
Range: [0 - 1200012000] Units: mV * 100001; e.g., 8 V=800008000

Lens power supply voltage control. If a bad value is written this control resets

to 0. This is done to prevent users inadvertently setting an inappropriate volt-
age, possibly damaging the lens. See lens documentation for appropriate volt-

age level.
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Iris
Auto iris lens support. Supported auto-iris lens types (camera dependent):
video, DC, and P-iris. GT series detects lens type on power up. DC settings will
not apply if P-Iris lens connected. P-Iris settings will not apply if DCiris lens
connected.

The auto iris algorithm calculates IrisAutoTarget based on information of the
currentimage, and applies this to the nextimage. Large changesin scene light-
ing may require 2-3 frames for the algorithm to stabilize. Adding simultaneous
GainMode = Auto, or ExposureMode = Auto, to IrisMode = Video/D(lIris/Plris-
Auto results in undefined, “race to target” behavior.

Note The camera must be acquiring images in

order for the auto algorithm to update.

IrisAutoTarget - Uint32 - R/W
Range [0-100] Default: 50  Units: percent
Controls the general lightness or darkness of the auto iris feature; specifically
the target mean histogram level of the image—O0 being black, 100 being white.

IrisMode - Enum - R/W
Sets the auto-iris mode. Valid when ExposureMode = Manual or PieceWiseLinear-

HDR.
Disabled [Default] Disable auto-iris
Video Enable video auto iris. Video-type lenses only

VideoOpen  Fully open the iris. Video-type lenses only
VideoClosed Full close theiris. Video-type lenses only
PIrisAuto Enable P-Iris auto mode. P-Iris lenses only.

PIrisManual Manually control iris via LensPIrisPosition attribute. P-Iris
lenses only.

D(lris Enable DC auto-iris. DC-Iris lenses only

IrisVideoLevel - Uint32 - R
Dependant on lens type:

Lens type Range Description
Video-type [0-150] Video-type lenses have a reference voltage.
lenses Units: 10 mV When a voltage larger than this reference

voltage is applied to the lens, the iris
closes. When a voltage is applied less than
this reference voltage, the iris opens

P-iris lenses  [0-100] Attempts to match IrisAutoTarget
DC-iris lenses  [0-100] Attempts to match IrisAutoTarget

AVT GigE Camera and Driver Attributes V1.3.1

This documentis a master documentforall AVT GigE camera models andis NOT camera specific 30



AVT GigE camera attributes / / /

IrisVideoLevelMax - Uint32 - R/W
Range: [0 -150] Default: Camera dependent Units: 10 mV [Manta: 13.2 mV]
Video-type lenses only. Limits the maximum driving voltage for closing the lens
iris.

IrisVideoLevelMin - Uint32 - R/W
Range: [0 - 150] Default: Camera dependent Units: 10 mV [Manta: 13.2 mV]

Video-type lenses only. Limits the minimum driving voltage for opening the
lensiris.

LensDClIris
DC Iris lenses only.

LensDCDriveStrength - Uint32 - R/W

Range: [0-50] Default: 10

Lens drive voltage. Altering this changes the speed at which a DC-Iris lens oper-
ates. The lower the value, the slower the lens operates. A higher value may
resultin iris oscillation. The optimum value is lens dependent. Larger lenses
typically require a larger drive voltage.

LensPlIris
P-Iris lenses only. P-Iris allows discrete iris positions using an internal lens
stepping motor.

www For a list of P-Iris supported lenses, along with their
LensPIrisFrequency and LensPIrisNumSteps specifications:

T?ﬁ http://www.alliedvision.com/fileadmin/content/documents/

products/cameras/various/appnote/P-
iris_Lenses_Supported_by_Prosilica_GT_Cameras.pdf

LensPIrisFrequency - Uint32 - R/W
Range: [0-1000] Default: 100  Units: Hz

Stepping motor drive rate. Lens dependent. Use value defined in application
note on supported P-iris lenses or contact lens manufacturer.

LensPlIrisNumSteps - Uint32 - R/W
Range: [1-1023] Default: 50

Maximum number of discrete iris/aperture positions. Use value defined in
application note on supported P-iris lenses, or contact lens manufacturer.

LensPIrisPosition - Uint32 - R/W
Range: [0 -1022]  Default: 50

Iris/aperture position. Manually controliiris in PIrisManual mode, or read iris
position in PIrisAuto mode. 0 = fully open, LensPIrisNumSteps = fully closed.
Values greater than LensPIrisNumSteps are ignored/not written.
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Saturation - Float32 - R/W
Range: [0.000 - 2.000]. Alters color intensity. Applied post-bayer interpola-
tion. Only available on color PixelFormats noted with on-camera interpolation.

0.000 Monochrome
1.000 [Default] Default saturation
2.000 Maximum possible saturation that can be applied

LUTControl
The use of one LUT allows any function (in the form Output = F(Input)) to be
stored in the camera's memory and to be applied on the individual pixels of an
image at runtime.
Note Color cameras only:
LUTControl with single color panes will not work
@ when binning is enabled, due to loss of color
information.
LUTInfo

This control provides active LUT information.

LUTAddress - Integer - R/C
Indicates location of memory when LUT is loaded.

LUTSizeBytes - Integer - R/C
Size of the memory area where the LUT is located.

LUTBitDepthin - Integer - R/C
Bit depth of the input value of the LUT block.

LUTBitDepthOut - Integer - R/C
Bit depth of the output value of the LUT block.

LUTEnable - Boolean - R/W
Possible values: True, False Default: False

Activates or deactivates the selected LUT.

LUTIndex - Integer - R/W
Range: [0 — (2UTBitDepthIn _ 1)1 Default: 0
Controls the index (offset) of the coefficient to access in the selected LUT.

LUTLoad/LUTLoadAll - Command
Loads LUT from flash memory into volatile memory of the camera.

LUTMode - Enum - R/W
Selects on which pixels the selected LUT will be applied.

Luminance [Default] LUTis applied on all pixels

Red LUT is applied on red pixels only
Green LUT is applied on green pixels only
Blue LUT is applied on blue pixels only
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Note To avoid confusion, especially with color cameras, we
recommend the following steps:

@ 1. Configure the LUT modes.
2. Enable the LUT.

LUTSave/LUTSaveAll - Command
Saves LUT from volatile memory into flash memory of the camera.

Note With ConfigFile control (ConfigFileSave command)

you can’t save the contents of the LUT.

LUTSelector - Enum - R/W
Possible values: LUT1, LUT2, LUT3, LUT4, LUT5 Default: LUT1
Selects which LUT to control. These LUTs are camera specific.

LUTValue - Integer - R/W
Range: [0 — (2'UTBitDepthOut _ 1)1 Default: 4095
Returns or sets the value at entry LUTIndex.

NirMode - Enum - R/W

Manta NIR models only.
Selects the NIR modes. These modes differ in quantum efficiency, frame rates,
and anti-blooming characteristics.

off NirMode set off. Acquire and readout image at same time:
* NIR sensitivity: No increased sensitivity in NIR range
e Anti-blooming characteristics: As specified by sensor manufacturer
* Usage: Best suited if you need very long exposure time
On_HighQuality [Default] Can‘t acquire and readoutimage at same time. The exposure time will always
influence frame rate directly:
* NIR sensitivity: Increased NIR sensitivity, except for a very small portion of the
exposure time, which is: tyomaiqe = MIN(4300 ps, ExposureValue/4)
* Anti-blooming characteristics:
- Very good if ExposureMode = Manual
- Adaptively reduced if ExposureValue < 13200 ps or ExposureMode = External
* Usage: Best suited for high-dynamic range (HDR) light conditions

On_Ffast Acquire and readout image at same time:
* NIR sensitivity: Increased NIR sensitivity during total exposure time
e Anti-blooming characteristics: Reduced anti-blooming characteristics
* Usage: Best suited for low-light applications and small exposure times
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Offset

OffsetValue - Integer - R/W
Range: [0-255]  Default: 0
Brightness (aka black level). Setting GainValue does not change the Offset-
Value.

SubstrateVoltage

VsubValue - Uint32 - R/C
Range: [Camera dependent]  Units: mV

Factory use only. CCD substrate voltage. Optimized at factory for each sensor.

Whitebalance

Unlike Hue or ColorTransformationControl, this is a pre-bayer interpolation
gain adjustment. Applies to all color PixelFormats.

Auto
Auto algorithms useinformation from the ca