


ADJUSTMENT

Images can be processed e.g. to increase the visibility of certain details.

Contrast ] [ o
Gamma ]
Saturation IE——(] (100

Fig. 5-16: Adjustment panel
1. Move the slider or enter a value.

2. Press [Return].

BRIGHTNESS

Increasing the brightness of an image means increasing all pixel values of an
image. This results in a linear increase of brightness.

Original image Linear increased brightneés

Fig. 5-17: Linear brightness

Brightness in the right picture was increased to the value 25.

The left histogram shows the brightness values of the original image, the
right one displays the values of the brightened image. In the latter the values
on the y-axis are lower than before, i.e. the frequency of most brightness val-
ues has been reduced. Mean values as well as median values are increased
(also refer to "Histograms" on page 50.)
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Histogram H Histogram

Show Source v IR Show Source v N
Source Saurce
Channels (] o] [mm] Channels (o] [o] [mm]
||'| |‘ ‘“ “humm-i_—_-‘l |||II | [ |
(0] 255 0 255
Value Count 9437184 \alue Count 15138880
\fertical Reference 332217 Vertical Reference 217738
Mean 81.21 Mean 142 45
Standard Deviation 7462 Standard Deviation 639.41
Median G2.00 Median 122.00
CONTRAST

Contrast defines the difference between the lightest and darkest pixel in an
image. Increasing the contrast helps to distinguish objects but by increasing
the contrast, very light and very dark parts of the picture and details are more
difficult to recognize.

Increased contrast

Original image
Fig. 5-18: Contrast (example)

Whereas the leaves in the background of the left image are a flat, the higher
contrast in the image on the right makes them easier to distinguish. However,
the dark leave in the right lower corner and the very light part of the blossom
are more difficult to distinguish.
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GAMMA CORRECTION

Gamma correction is a non-linear method to adjust the brightness of an
image. This method comes close to the manner the human eye perceives light
and color.

Increased brightness (Iinelar) Increased brightness (nol{-linear)

Fig. 5-19: Gamma correction (example)

Brightness of the original image was increased linear by the value 22 in the
left image. The right image was brightened with a gamma correction value of
2.0 and looks much more natural for the human eye.

SATURATION

I For more information see "Histograms" on page 50

Saturation describes the intensity of a color (from 0 to 200 percent). It is
determined by a combination of light intensity and the number of pixels of a
colourdistributed across the spectrum of different wavelengths. The highest
saturation of a color is achieved by using one wavelength at a high intensity.
If intensity drops, saturation will drop too. By using this function, the RGB val-
ues of the image will be transformed in the colourmodel HSV/HSL (hue-sat-
uration-lightness/hue-saturation-value).
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Histogram

rose original.jpg
Show Source OFF
Source [Recange _~
Channels (] [mm] [0

it

SJHWMHH.

255
Value Count 8301195
Vertical Reference 262822
Mean 97.92
Standard Deviation 76.54
Median 72.0C

Fig. 5-20: Original image with saturation value 0 and its histogram

Histogram

rose original.jpg

Show Source
Source
Channels (] (] ]

1 1
o 255

Value Count 8301195
Vertical Reference 44125
Mean 97.11
Standard Deviation 66.67
Median 76.00

Fig. 5-21: Decreased saturation to 50 with histogram

Histogram n
rose original.jpg
Show Source
Source
Channels o] ] ]
LIIMIIL : .
o 255
Value Count 8301195
Vertical Reference 1096445
Mean 102.52
‘Standard Deviation 82.74
Median 80.00

Fig. 5-22: Increased saturation to 190 with histogram
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Histograms

Monitoring the histogram is an easy way to understand what happens when
changing an image. A histogram shows the available pixel values and its dis-
tribution within the image.

GRAY8 AND GRAY16 IMAGES

When using a histogram, the file format of an image is important. The color
management feature of VisualMARC3 processes images with Gray8, Gray16,
BGR32 and RGB24 format. This format decides what you see in a histogram.

For this Gray8-image with three gray values a histogram looks quite simple.

Fig. 5-23: Gray8 ramp

In rectangle view the pixel values from 0 (black) to 255 (white) are displayed
along the x-axis. Along the y-axis, the frequency of each pixel value is dis-
played.

The height of the y-axis in the histogram will be automatically adjusted to
the highest distribution value.

Histogram

Show Source .E
Source

3 [127]

1 1
D 255
Value Count 26752
Vertical Reference 89516
Mean 118.55
Standard Deviation 89 26
Median 127.00

1. To display the RGB values, hover the cursor over the line.

The black field of the image above is represented by the pixel value zero and
its frequency amounts to 9516 pixels. The gray field in the middle has the
pixel value 127 and its frequency amounts to 8618. Finally, the right field has
the pixel value 241 and its frequency amounts to 8618. This shows that each
gray tone has its own pixel value.
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Additionally, the histogram window supplies the following statistical inform-

ation:
Value Count number of all values in the image
Vertical highest value on the y-axis (here frequency of 9516 of
Reference the pixel with the no. 0)
Mean arithmetic average of all pixels, e.qg.:
0x9516 + 127 x 8618 + 241 x 8618 =3171424 [ 26752 =
118.55
Standard Devi- deviation from the mean value
ation
Median the pixel value in the middle of the left histogram has

the value 127; as a consequence more than 50 per cent
of all pixels are to be found between pixel value 0 and
127 which means there are more dark than light pixels

CHECK LINES, COLUMNS, AND BITS

As the image has a resolution of 418 x 64 px and is saved as Gray8, this res-
olution of 418 x 64 px results in a total sum of 26752 pixels. According to the
settings in the status bar, the resolution of the image is displayed in the bot-
tom line of the VisualMARC3 window.

I The resolution can also be found in the vertical and horizontal view.

Histogram E

EoSens Quad1.15 - 0000001

Histogram n

EaSens Quad1.15 - 0000001

Show Source

Vertical Line -

Show Source

Source Source

“ !

1 1 1

a 3 a

Value Count a4 Walue Count 418
Vertical Reference 255 Wertical Reference 255
Iean 6075 Mean 97.76
Standard Dewiation 2356 Standard Deviation 775
Median 60.00 Median 107.00

If [Show Source] is disabled, the values of the first vertical line (vertical ref-
erence 1), the first horizontal column is highlighted.

1. To check another line or column, disable Show Source.

2. Inline view, move the line with the mouse to check each line separately.
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Mikrotron Gen3 Software (Beta) =

D 58 501 P 2 e Y T S

I Click at a color channel in the histogram to switch it off.

1. Inrectangle view, resize the field to check each bit of an image.

Mirutron Gand Softwars (Bata)

FREQUENCY OF PIXEL VALUES

The frequency of the different pixel values is explained in the next image
where the gray part in the middle is larger than the black or white part on the
sides.
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Fig. 5-24: Pixel value frequency

As the gray field in the middle of the image is larger than the other two fields,

the frequency peak on the y-axis is higher for this field.

Show Source
Source

1
a

\alue Count

Mean

Median

\fertical Reference

Standard Deviation

OFF

| Rectangle

d

EEé
20531
11505
161.70
83.61
164.00

The next image contains much more gray values. They are represented within

the histogram accordingly.

Histogram
Show Source
Source Rectangle

0

Value Count
Vertical Reference
Mean

Standard Deviation
Median

- hnhun.;-...u.MAm“hh |

The VisualMARC3 software
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CONVERSION INTO OTHER FORMATS

If the image used in the section "Gray8 and Gray16 images" on page 50 with a
resolution of 418 x 64 is converted into or saved as BGR24 format, the three
pixel values in the histogram remain the same but statistical values will
change.

As the file is in BGR24 format, the three color channels red, green, and blue
are visible in the histogram. The resolution of 418 x 64 results in 26,752 pixels
but each pixel has an 8-bit value for each colourchannel. The value count
therefore results in 26,752 x 3 = 80,256 values.

Histogram n Histogram u
Show Source Show Source o Il
Source source
Channels ] ] (] Channels ][] ]
i color channels i color channels
1 1 ' 1
o | 8518 (128) 2656 o 266
Value Count B0256 Value Count BO256
Vertical Reference 8516 Vertical Reference 9516
Mean 118.19 Mean 138.29
Standard Deviation 99.68 Standard Deviation 96.14
Median 128.00 Median 160.00

If the brightness of the BGR24 image is changed, the pixel values change (as
shown in the histogram on the right). A change in contrast and gamma will
also change the pixel values.

A gradient of gray shades results in a completely different histogram.

480 pixels

The first histogram below shows all pixel values from the brightest value to
the darkest (158 to 227) on the x-axis and their distribution on the y-axis.

The highest peak of the y-axis shows that 1,389 pixels of the value 196 have
been counted in the gradient of gray shades above.
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[ — a]x

Show Source | D
SowrCe Hormntal Line  +
Charmnets " n .

Wi Count 139971
Viertcal Reference 1389
Naan 194.90 o Wkt Wean 211.44
Srandard Deviation 14.10 Scancerd Davison 1n.oa Siandard Devigion 268,70
MASESN 186.00 Msatan 17740 Napan 21200

The second histogram above shows the distribution on the first horizontal
line. The width of the gradient is 480 pixels. Pixel 0 of the first line has the
value 196.

The third histogram above shows the distribution on the first vertical column.
The height of the gradient is 96 pixels. Pixel 96 has the value 227.

- X

iclolalal lplaoslefu] ]
I ] ==l 7

1. To check the distribution of pixels of any other than the first horizontal
line, column or a rectangle of another size in the image, enable Show
Source.

2. Move the line, column, or rectangle accordingly.

ADJUST COLORS IN HISTOGRAMS

What applies to histograms for gray images also applies to histograms for
color images. However, the pixel values from 0 to 255 are displayed along the
x-axis for each color channel (RGB). With the color picker you can read pixel
values.

In the picture below, value R254, G111, B109 represents a sort of pinkish
color. This pixel can be found on x=1012 and y = 886.
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o« === K1
a

Fig. 5-25: Adjusting colors in histograms

Using the histogram allows watching all changes offered by the color man-
agement functions.

Changes in brightness or saturation for example will be visible for each color
channel.

The picture above shows all color channels red, green, and blue but they can
also be watched separately. The next picture shows the red values only.

Fig. 5-26: Adjusting red values

Markers

There are several markers available to emphasize important aspects within a
recorded frame and add a description. Additionally, a grid can be displayed.

I When inserting text, select Text and insert a text box (frame) before writ-
ing.

56



The VisualMARC3 software

MARKER TYPES
Line
Arrow
Rectangle
Ellipse

Text

Draws a straight line.

Inserts an arrow. The end point is the arrow point.
Draws a rectangular shape.

Draws an elliptical shape.

Inserts a text into a text box.

INSERTING A MARKER

verted into a color image, which will increase the file size.

I To use colored markers in monochrome frames, the frame must be con-

Marker Enabled |
Marker Appearance

Line Thickness

Calor

Text Marker:

Fortsize
Transparent D

1. Select Markers in the image processing and analysis tabs.

Ll

Enable Markers.
Select the marker type and draw the marker into the image.

If required, define the marker options:

 color and line thickness for the marker border appearance

e Font size for the marker text

e Transparency for the marker area. When disabled, the background
default color is white.
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Marker Enabled ON
() Line
() Arrow

(®) Rectangle

‘! Modsllieren 5|
Daten als Lisjen
Tupel, Sots u
Dictionaries

Hjekta?
L oren ?

a

Fig. 5-27: Setting markers

DISPLAYING A GRID

Displaying a grid in the image can make the alignment of marker areas easier.

Grid:

Vertical space [ o ]
Horizontal space [ o |
Color

1. Enable Grid to display the grid overlay in the image.

2. Define the vertical and horizontal grid spacing as well as the color of the
grid lines.

RESETTING, DESELECTING, AND DELETING MARKERS

» Reset returns all settings to the default values.
» Clicking at any point in the image deselects the marker.

 Selecting a marker and pressing [DELETE] deletes the selected marker.
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55.7 Info field

Information fields can be added to the last line of an image during or after a
recording.

The entries correspond to the Status bar entries (see "Status bar entries" on
page 29). If the entry is enabled, it will be added to the info field.

1. Select the info field tab.

2. Enable Include identifiers to display the term followed by the value, e.g.
“Date: 15.05.2026". If disabled, only the value will be displayed, e.g.

"15.05.2026".

Info Field

Enabled
Include Identifiers

ADDING A SEQUENCE DESCRIPTION

After recording a sequence, a sequence description can be added.

The information in the info field will not be part of the image information
but is saved with each sequence.

The info fields are only available for imported *rec files. The availability of the
info fields in imported *rec-files depends on the camera type.

5.6 The Recording and Live View Control
bar
5.6.1 Overview

The Recording and Live View Control bar is situated at the bottom of the
image view (see "The workspace" on page 27). It provides the functions for
starting, stopping a recording and toggling between recorded image
sequences (playback mode) and current image sequences (live view) of the act-
ive window view.

The content of the Recording and Live View Control bar is context-sens-
itive, i.e. it changes according to the functions invoked.
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Icons of the Recording and Live View Control bar

LIVE |

T

1

fof

4 4

* I

4 5 8 9 10 M 12

No.

10

Meaning

Toggles to live view and starts live image streaming of
the selected scene.

Starts a recording of the current scene.

Optionally, recording can be started pressing F5. During
recording the bar displays the stop button (6), the soft-
ware trigger button (7, if configured), and the abort but-
ton (8).

Rewind to the start in playback mode (see "Playback" on
page 61)

Browse backward frame by frame in playback mode (see
"Playback" on page 61)

Play backward in playback mode (see "Playback" on page
61)

Stop recording.

This will stop the recording immediately. In ring mode,
no post trigger frames will be recorded. Optionally,
recording can be stopped by pressing F12.

After the recording is stopped, the playback and the
export buttons are displayed (see (see "Playback" on
page 61).

Software trigger. When enabled and invoked, the func-
tion selected for software trigger is executed. The func-
tion can also be triggered by pressing F8 (see "Using the
software trigger" on page 74).

Abort the recording.

Optionally, the recording can be aborted by pressing
ESC. When aborting, the recording is deleted and no images
are saved.

Play recording in playback mode (see "Playback" on page
61)

Browse forward frame by frame in playback mode (see
"Playback" on page 61)
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No. Meaning
11 Move to the end of the recording in playback mode (see
"Playback" on page 61)

12 Save and export the recording (see "Exporting frames"
on page 62).

56.3 Playback

Recorded frames in the camera or saved files can be watched by using the
playback functions.

EEEEER DM - B

Fig. 5-28: Playback

I If you want to use keys for browsing, see "Assignment of keys" on page
35.

There are four playback options:

EIEN = RI0Y
. : : .

1 2 3 4
1 Browse backward frame by 2 Play backward

frame
3 Play forward 4 Browse forward frame by
frame
I ] [ 558 @—— 5
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5 Displays the number of the current frame during playback or brows-
ing.
» You can also jump directly to a frame by entering the frame index
number in the frame index field and pressing [ENTER].

PLAYBACK SETTINGS

1. Open the Playback Settings| # |.
2. To adjust the playback speed or jump directly to a frame, use one of the

following options:

» Move the slider in the Playback Settings to adjust the playback speed.
The Playback Speed panel section of the Trigger Control panel defines
and displays the number of frames per second.

Playback Settings
Playback Speed
1

* To jump directly to a frame, click trigger @ or event @ (also refer to
"Events" on page 65).

(E’@

Exporting frames

After recording a sequence the recording and live control bar displays the
option to export frames.

I Recording cannot be continued during export.

The values for height and width of a frame (e.g. of a region of interest
(ROI) or a resized frame) must be divisible by 2. Otherwise, AVI Movie will
not be available.

The following export formats are available:
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Format

Description

AVI Movie (H264)

AVI Movie (uncom-
pressed)

BMP

JPEG

PNG

TIF

REC

Table: 5-4: Export formats

Audio Video Interleave (AVI) is Microsoft's mul-
timedia container format. It is compressed accord-
ing to H.264 standard

Uncompressed Audio Video Interleave (AVI) con-
tainer format

Uncompressed bitmap

Compressed image format; select the quality of the
JPEG file by moving the slider

Bitmap image format that employs loss-free data
compression

Select between uncompressed (none) or LZW com-
pression (loss-free, i.e. Lempel-Ziv-Welch-Algorithm)

REC file format is Allied Vision Gilching GmbH pro-
prietary RAW container format. All raw image data
and record information are stored into one file. The
REC file is our fastest export format. It is recom-
mended to be used whenever a sequence needs to
be read out fast.

It is possible to export either all recorded frames or only a selection. To select
certain frames, see "Selections" on page 64.

During export, the progress can be monitored at the bottom of the work-
space in a progress bar or in the Export tab (see "The Export tab" on page

32).

1. Click the icon | to export frames to file. The Export window is displayed.

AT Movie (H.264) -
Selectad Images | |
EsportPath  |C\UsersierfuVideos\ ] - |
Export Nama |Eu.1.ﬂ. 20180716 090457 avi
Available Space 57.12 GB
Guality [High =]
Frame Rate
Auto Play L]
Expart Siza 1280 x 1048

Lok | o |

2. Select a file format.
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Define your settings according to the output format. The displayed
options depend on the selected output format.

Selected Images: See "Selections" on page 64.

Export Path: the directory path in which the files should be stored. To
create a subfolder,

Create Subfolder: when exporting an image series, select the option
"Create Subfolder" to save each image of the series into a separate sub-
folder.

Export Name: after entering a name, the frame number will auto-
matically be appended

Available Space shows how much space is available on the selected
drive.

Quality: when exporting AVI movies or image series, the image quality
can be defined by selecting (AVI) or moving the slider (image series).

Frame rate: when exporting AVI movies, the frame rate can be set. The
player used for playback will use this frame rate.

Auto Play: when exporting AVI movies, automatic playback can be
triggered.

4. Click OK to start the export.

« Itis possible to export several files from two or more connected cam-
eras or recordings (e.g. recorded sections) concurrently. Not available
for AVI files.

» If several files or recordings are exported, several progress bars are dis-
played.

Selections

Exporting or playing back a selection of files will take less time than playing
back all recorded frames.

I To use keys for browsing, see "Assignment of keys" on page 35.

DEFINING AND EXPORTING SELECTIONS

1.
2.
3.

Move the slider to the first frame to be selected.
Click [X] or press [C].

Move the slider to the last frame to be selected or toggle the selection but-
ton.

Click [X] or press [C].
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5. Move the cursor into the blue field or toggle the selection button to check
the range of selected frames.

) R L.

Define a selection by entering frame numbers in the field “Selected
Images”.

6. Click | to export one or several selection(s). The export process is dis-
played at the bottom of the workspace.

I Recording cannot be continued during export.

NAVIGATING AND DELETING SELECTIONS
* To play the selection forward or backward, select[ « |or[ » |.
* To jump between the selections, select or HEM.
* To delete a single selection, click into the selection and select [s].

e To delete all selections, select w=a|.

Events

Labeling helps to remember important events in a sequence. Events are
exported in *.REC format.

1. Make sure the camera is not recording.

2. Select Events.

[~ B =< &[]

Enter an event name into the text box to label the event.

Click at the position in the bar where the event has to be labeled.
Select to add the event.

Move the cursor over the marker to read the label.

LI‘-.I'EII ® -|4 41 4'E??) [ | 2 P'.:v-
®
| ——

7. To exit, select Events.

AN A
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NAVIGATING AND DELETING EVENTS

To jump between events backward or forward, select Jfij or [}
To delete a single event, move the slider to the event and select JEI-
To delete all events, select [l -

To reset the event settings, select Reset.

5.7 The device control panels

5.7.1 Overview

The panels in the device control panels are used for camera and recording set-
tings for the camera connected.

The VisualMARC3 software

Camera Info shows the available data about the connected camera (see
"The Camera Info panel" on page 67).

Camera Settings displays the frame sizes and changes frame rate, expos-
ure time or switch low light mode and / or maximal exposure time ON or
OFF. In addition, you can define regions of interest (see "The Camera Set-
tings panel" on page 67).

Record Settings displays the sequence size and time per sequence;
changes record mode and options (see "The Record Settings panel” on
page 70).

Trigger Control enables or disables the external trigger, frame start, and
the trigger button; if enabled, the polarity of both signals can be defined;
synchronizing several cameras. Furthermore, two digital output can be
set (see "The Trigger Control panel" on page 72).

Advance Settings reads the camera temperature; set black level, digital
gain and analog gain (see "The Advanced Settings panel" on page 76).

Expert Settings contains the special settings like Play / Playback or Down-
load throttling; this panel will only be available if “Expert Settings” are
enabled in “Settings” of the Global Function Bar (see "The Expert Settings
panel" on page 78).
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5.7.2

The Camera Info panel

Manufacturer Allied \ision
Camera Model SMRZ2.05SMXIGE
Data Format Monochrome [GrayE)
Camera IP Address 169.254.43.175
MAC Address ACAFFCO2-18-DA
Device Name [zz B41am |
Nic IP Address 169.254 85.105
Ayailable RAM 32 GB
Camera PV SVNO2E69 Apr 30 2026 16:42:24
Camera Serial Number 151018

Fig. 5-29: Camera Info panel

The Camera Info panel displays information about the connected camera and
allows to name the camera.

5.7.3

Manufacturer displays the camera manufacturer's name.
Camera Model displays the device name.

Data Format displays the colour setting and the Bayer filter of the
sensor.

Camera IP Address contains a 32 bit binary number (IPv4), which is used
to allocate the interface when communicating via the Internet protocol;
this is a dynamic address.

MAC Address shows the unique identifier of the device in the network.

Device Name displays the given name. It can be changed by entering a
name and pressing [ENTER].

NIC IP Address contains the unique address of the Network Interface
Card (NIC) the camera is connected with.

Available RAM displays the space of the camera’s memory
Camera FW shows the current firmware of the device.

Camera Serial Number displays the serial number of the device.

The Camera Settings panel

4  Camera Settings

Frame Size 1280 x BG4
Frame Rate ]
Exposure Time W]

Maximal Exposure Time
Low Light Mode

OFF

.

OFF

Adjust ROI

Fig. 5-30: Camera Settings panel

If a camera is connected the settings of the current camera are displayed:

The VisualMARC3 software
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» Frame size: Displays the current frame size.

 Frame rate: Displays the current frame rate (see "Defining the camera set-
tings" on page 68).

» Exposure time: Displays the current exposure time (see "Defining the cam-
era settings" on page 68).

» Maximal Exposure Time: Displays if the maximal exposure time is enabled
(see "Defining the camera settings" on page 68).

» Low Light Mode: Displays if the low light mode is enabled. The low light
mode improves image quality in poor lighting conditions (see "Defining
the camera settings" on page 68).

DEFINING THE CAMERA SETTINGS

For a given frame size, the frame rate, exposure time, maximum exposure
time, and the low light mode can be configured.

4 (Camera Settings
Frame Size 1280 x B64

Frame Rate ]
Exposure Time -
Maximal Exposure Time
Low Light Mode

Fig. 5-31: The Camera Settings panel

» The frame rate defines the frequency at which the camera will record
frames. It is measured in frames per second (fps).

The available frame rate depends on the size of the defined region of
interest (ROI, see "Adjusting the ROI" on page 69).

e Exposure time is the period of time the shutter of the camera is open to
record a frame. It depends on the frame rate and is set in microseconds
(us). The maximum exposure time is 999999 ps (approx. 1 second).

I The lower the frame rate, the longer the possible exposure time.

» Enabling the Maximal Exposure Time always keeps the exposure time at
the maximum value for the adjusted frame rate.

» Enabling the Low Light Mode sets the frame rate to 10 fps and thereby
enables long exposure times. This is suited for setting up a scene in poor
lighting conditions. The previous settings are restored as soon as a
recording is started.

Low light mode will automatically be switched off as soon as the cam-
era is armed (recording).

» Adjust ROI configures the settings for the region of interest (see "Adjust-
ing the ROI" on page 69).
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ADJUSTING THE ROI

If only a part of the frame is supposed to be inspected a certain area within a
frame can be defined by setting a ROI (Region Of Interest). The smaller the
height of the RO, the higher the maximum frame rate.

Before changing the RO, save all frames to a file. Otherwise all recorded
frames will be lost.

1. Select Adjust ROI.
The work area displays the following split views:
» Device View displays the raw image of the ROI.

» Output View displays the image with all enabled image processing func-
tions.

OENOOED o

Fig. 5-32: ROI split view

When changing the size of the ROI with the mouse, the values in the panel
are adjusted accordingly.

Maximal Frame Rate 5295
orfet X
Orfset. Y
wian
Height

2. Either move and resize the ROI area in the image with the mouse or
change the values in the panel.

» Offset X starts in the first column and must have a value divisible by 16.
» Offset Y starts in the first line and must have a value be divisible by 2.

« Width defines the width of the ROI (in px) and must have a value divis-
ible by 16.
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» Height defines the height of the ROI (in px) and must have a value divis-
ible by 2.

Changing the height of the ROI automatically has an effect on the
maximal frame rate.

3. For further settings such as maximizing and full width, select the respect-
ive buttons.

BN he complete sensor area is covered, the ROI is max-
imized.

Extends the width of the ROI area to the full sensor width.

Deletes the changes and closes the ROI split view.

| Concel
Applies the settings and closes the ROI split view.

574 The Record Settings panel

In the Record Settings panel the number of frames that can be recorded in
one sequence and the time needed to record these frames are displayed in
the first two lines.

Sequence Size 6200 [Frames]
Time Per Sequence 2.48 [s]
Autosave
Record Mode [Ring -]
Sequence Count |1 |
Pre Trigger Frames 2.48 [5] m
Post Trigger Frames 0.00 [s] |I|
. . . . .
25% 5% 78%

Fig. 5-33: Record Settings panel

SINGLE MODE

In Single mode the camera stops recording when the internal frame buffer is
full. Setting record mode to Single stops recording as soon as one of the fol-
lowing conditions is met:

* The end of the frame buffer is reached.

» Stop in the Recording and Live View Control bar is clicked or the key F12 is
pressed.

« Atrigger event occurs, provided it is set in the Trigger Control panel (see
"The Trigger Control panel" on page 72).
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MULTISEQUENCE MODE

4  Record Settings

Sequence Size 84 [Frames]
Time Per Seguence 0.03 [s]
Autosave
Record Mode | Ring -]

Seguence Count
Pre Trigger Frames 1

-

Fig. 5-34: Multisequence mode

The cameras internal memory may be divided into up to 128 equal memory
ranges for sequences, called “Multisequence” mode. Each memory range is
then filled by a trigger event.

After a trigger event occurs, the adjusted post-trigger frames will be recorded
and the camera switches to the next sequence, starting the recording of the
pre-trigger frames, and proceeding recording until all sequences are com-
pletely filled.

If a trigger event occurs before the predefined number of pre-trigger frames
are recorded, the number of pre-trigger frames will be less than predefined,
whereas the number of post-trigger frames will be as expected.

If a multisequence recording is stopped the current active sequence will be
completed. Multisequence mode is provided only by the software.

There are eight different sequence settings available: 1, 2, 4, 8, 16, 32, 64, 128.
The number of sequences used for the next recording can be selected in the
record sequences combo box.

After the recording session is finished, the sequence command buttons are
displayed in the bottom control. By clicking on a sequence button the frame
immediate after the trigger event in the current sequence is displayed.

I Multisequence mode is only available in ring mode.

RING MODE

In ring mode, the camera records continuously. When the internal buffer is
full, the oldest frames will be overwritten by the most recent ones until record-
ing is stopped.
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Additionally, the number of pre-trigger frames to be recorded before the trig-
ger event occurs can be defined or the number of post-trigger frames.

1. Configure the pre- and post-trigger frames using one of the following

options:
 Click on the dots to change the value in 25% increments.
[ ] ] ] [ [
25% 5054 75%

» Define the pre- and post-trigger frames by moving the slider.

 Enter a value and press [Return]. The number of pre-trigger frames
and post trigger frames is automatically adjusted if one of them is
changed.

When recording is stopped, the number of frames in the Pre-Trigger Frames is
kept and the rest of the frame buffer is filled with frames until the buffer has
reached its maximum capacity.

The Trigger Control panel

All connected digital or analog I/Os can be displayed in the Info Field at
the bottom of the frame and in the status bar at the bottom of the work-
space (see "Info field" on page 59).

The Trigger Control panel configures the input and output ports of the cam-
era to start and stop recording by invoking the software trigger and / or an
external trigger. It is also used to synchronize multiple cameras.

4 Trgger Control
Digalmowe

Trigger Type Source Edge Activation
Record Stop  [Line0-DIG1  ~| f] [ ]
A

(Sync In) Line3-SynclN = ﬂ I:‘
Burstmode |[Linel-DIG2  v| f] [ ]
Burst Frames

State Function Edge
Line4
Srekeout o n
ARM

Fig. 5-35: The Trigger control panel

DIGITAL INPUT

The section Digital Input of the Trigger Control panel defines the settings for
the input connections of the camera or the software trigger.
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Trigger Type Source Edge Activation

Record Stop  [Line0-DIGT v | ] [ ]
T
(Sync In) Line3-SynclN bl ﬂ |:|
Burst mode [Line1-DIGZ ~| f] [ ]
Burs: Frames

Fig. 5-36: The section Digital Input of the Trigger Control panel

To connect the external trigger with the adequate input of the I/O con-
nector of the camera, see the manual of the corresponding camera.

» Record Stop stops recording at a trigger signal.
e Frame Start (Sync In) starts the recording of one frame.

* In Burst Mode a preset number of frames will be recorded for each trig-
ger edge. Apart from the lines invoking a trigger signal, burst mode can
also be triggered by the hardware button (trigger button) and the soft-
ware trigger in the recording control bar (see "The Recording and Live
View Control bar" on page 59).

I Burst mode can only be enabled in Single mode, not in Ring mode.

» Burst Frames sets the number of frames that are triggered in burst
mode, i.e. when triggered, the number of frames entered will be recor-
ded.

» Edge defines the signal slope that triggers the event, i.e. a rising slope will
trigger when the signal is increasing, a falling slope will trigger when the
signal is decreasing.

When Frame Start (Sync In) or Burst Mode is activated, it will be dis-
played in the panel header. In Live mode, the image is only displayed
when the trigger is invoked (irrespective of the trigger source).

« For each event, one frame will be recorded (except for Burst Mode).

* When ring mode is enabled, the defined number of post-trigger frames is
recorded (see "The Record Settings panel" on page 70). When single
mode is enabled, any trigger will stop the recording.

When the camera is connected, the software displays the live image.
However, if Burst Mode or Frame Start is enabled, no live image is dis-
played. To display the live image, disable Burst Mode and Frame Start.
They can be re-enabled after the acquisition has started.

EXAMPLE

If line 1 is connected with a trigger that is used to stop recording as soon as
the trigger signal increases, perform the following settings:
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» For Record Stop, the trigger source and edge must be selected and
enabled.

» For Frame Start, the trigger source and edge must be selected and
enabled.

» For Burst Mode, the trigger source and edge must be selected and
enabled.

Simultaneously enabling the trigger in burst mode and as a trigger for
starting the recording will result in a trigger conflict for the camera.

e The number of Burst Frames that are recorded in ring mode every time
the trigger is invoked can be set (for pre- and post-trigger frames, see
"The Record Settings panel" on page 70).

DIGITAL OUTPUT

State Function Edge
Lined

St o n

ARM

Fig. 5-37: The Digital Output section of the Trigger Control panel
The camera provides a single digital output with four settings available:

» Sync-out: The output will carry a strobe corresponding to the exposure
time of the camera (exposure active).

» ARM: The output signals that the camera is recording.

I ARM only works in ring mode.

+ Low: The output delivers a low signal (GND).

 High: The output delivers a high signal (5 V).

USING THE SOFTWARE TRIGGER

The functions of the software trigger are defined as trigger source in the
Digital input section of the Trigger Control panel and can be used in the
Recording and Live View Control bar when enabled.
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Depending on the trigger source defined, the software trigger button
in the Recording and Live View Control bar can have the following
function:

Single mode
» Record Stop: Stops the recording in recording mode, but has no
function in live view mode.

» Frame Start: Captures a frame in live view mode and records a
frame in recording mode.
» Burst Mode: Captures frames in live view mode and records the
defined number of frames in recording mode.
Ring mode
» Record Stop: Sets a trigger and starts recording the post trigger
frames, but has no function in live view mode.

» Frame Start: Captures a frame in live view mode and records a
frame in recording mode.

* Burst Mode: has no function in burst mode.

SYNCHRONIZING CAMERAS

To synchronize several cameras either an external clock generator or one cam-
era is defined as master and the others as slaves. In the latter case, the mas-
ter camera synchronizes the slave cameras and has therefore to be set to

Sync Out. All slave cameras have to be set to Sync In.

If the frame rate of the slave camera is not at least 2 fps higher than the
master camera'’s frame rate the slave camera will not work with the same
frame rate as the master camera. As a result frames will be lost.

1. Connect a digital output of your master camera or clock generator with a
digital input of the slave camera (refer to your camera manual for inform-
ation on the I/O connector).

2. Setthe connected digital output of the master camera to Sync Out.

Digital Output

State Function Edge

Line 4 n

3. Set the connected digital input to Frame Start and activate the line.

Trigger Type Source Edge Activation

Record Stop I |
Frame Start -
Sy in] It [ ]

4. Select a frame rate for the master camera

5. Select a frame rate for the slave cameras that is at least 2 fps higher than
that of the master camera.
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USING MASTER AND SLAVE CAMERAS (EXAMPLE)

Slave cameras have to respond more quickly than the master camera. To set
1000 fps, set the master camera to 1000 fps and select 1004 fps for each slave
camera.

The Advanced Settings panel

In the Advanced Settings window, digital gain or black level as well as the ana-
log gain is defined and the camera temperature can be displayed.

a  Advanced Settings

Show Camera's Temperature
Black Level N
pigtai Gain |
Analog Gain

.@:. Factor 1 .:::. Factor2 () Factor 4

Fig. 5-38: Advanced Settings panel
In the Advanced Settings panel, the following options can be configured:

» Show Camera's Temperature: when enabled, shows if the camera inner
temperature is OK (green) or not OK (red). Hovering over the temperature
icon with the mouse displays the exact temperature.

» Black Level (see "Black level" on page 76)
- Digital Gain (see "Digital gain" on page 77)
» Analog Gain (see "Analog gain" on page 77)

Refer to the technical data in the camera user manual for more inform-
ation on the allowed body temperature of the camera.

BLACK LEVEL

Black level defines the brightness in the darkest part of the image. Possible
black level settings are values between 0 and 2047.

If the setting is correct, the sensor will deliver the pixel value “0” for a com-
pletely black image. If it is too high, the sensor will deliver a pixel value
greater than 0 for black, i.e. a gray tone. If the value is too small, the sensor
will deliver a pixel value of “0” for gray.

1. In live mode, close the lens of the camera to get a completely black
image.

2. Select the tab Histogram in the tab Image Processing and analysis.
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EXAMPLE

'
o 25 0 1278 0 B63
Value Court 1106820 il Court 1280 vilos Count B64
vertical Reterance 110558 wrtazal Parfirerce 285 Vot Fishererece 255
iMesn o0 Mizan 0o Wakn 0.00
Sxanaard Devion 0.0 Handan Devaaton om “Eandang Diviston 0.00|
bacion o Mesdan 0o Whiskary 0.00

Fig. 5-39: Black level settings (example)

» Inrectangular view 2,073,600 pixels are counted: 2,073,600 pixels on the
y-axis have the value 0, i.e. the image is black.

 In horizontal and vertical view the resolution of 1920 x 1080 pixels has
been measured and the highest value of the y-axis amounts to 255, i.e.
black.

DIGITAL GAIN

Digital gain is only available when the Expert settings are activated (see
"The Expert Settings panel" on page 78).

Increasing the digital gain is an alternative to improving the brightness of the
image in the following situations:

» The image is too dark and it is not possible to add more light.

» Increasing the exposure time is not possible because the object is moving
too fast.

» The object is light-sensitive.

When increasing digital gain, all pixel values of the image will be increased
and therefore the complete image becomes brighter.

Digital gain is set in decimal steps from 0.00 to 4.00.
Increasing gain will increase noise, too. As a result, the quality of the

image becomes poorer. Therefore increasing gain is only an alternative if
you cannot improve lighting or increasing exposure time.

ANALOG GAIN

In digital imaging, the sensor outputs a voltage proportional to the amount of
incident light. If lighting is not sufficient, and the exposure time cannot be
increased, all pixel values of the image can be increased by analog gain
(voltage gain).
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Analog amplification of the read-out pixel values increases overall image
brightness.

I Using analog gain usually brings better results than using digital gain.

The analog gain can be defined in three steps:

Setting Signal-to-noise ratio (SNR)
Factor 1 0dB

Factor 2 6 dB

Factor 4 12 dB

Table: 5-5: Analog gain factors

The Expert Settings panel

Frame received count 307
Frame lost count [0}
Packet size | Default -|
e Al

while Recording

Fig. 5-40: Expert Settings panel
The following information is displayed:

* The Frame received count shows the number of received frames

* The Frame lost count shows the number of lost frames

» Packet Size sets the packet size during download to default, 4088 Bytes,

or 9014 Bytes.

» Display frame rate while Recording shows the selected frame refresh

rate of the connected computer display during recording.
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Technical data

For technical data sheets visit Documents and downloads - Technical doc-
umentation.

Search for a specific camera, using series and model
name or by using the Allied Vision camera selector. The
details and download section provides you with
manuals, drawings, and certificates.
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