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Interacting with GigEVision cameras

Introduction

The following guide provides information on how to utilize a GigE-compliant camera in Aurora Vision
Studio.

While the guide focuses on the GigE protocol most of the content can also apply with slight changes to
different camera protocols, especially GenICam.
Basic Image Acquisition

The simplest scenario, in which cameras are utilized in Aurora Vision Studio, is continuous synchronous
acquisition.

Continuous means that the camera acquires new images by itself - it does not need to be triggered to do
so.

Synchronous means that the program will wait for a new image until it is acquired - the iteration will not
be finished without a new image.

The steps to perform such acquisition are as follows:

1. Connect the camera to the computer or network switch. If the camera is to be powered through Power-
Over-Ethernet (PoE), make sure that it is connected to a device capable of supply power that way.

2. In a new program in Aurora Vision Studio add the filter GigEVision_GrabImage.
3. Open the editor of the inAddress input and set the camera address.

a. If the camera is displayed with a warning sign, it means it is not in the computer's subnet. This
can be solved by assigning a temporary IP address the camera.

GigE Vision Device Manager ? X
GigE Vision devices found in nstwork: Refresh Teols ¥
Device name P Address MAC Address Serial number User ID
A i : LoonolD8TC 21562748 Cam'G
Dahua Tect  Access Device Settings.. 4F5EB  5COZ3B4PAKCESDI
Setup Device Network Interface...
Device Details...

Save Device Diagnostic to File...

Assign Temporary IP for Unreachable Device... N

Close

b. When the camera is in the same subnet, it is possible to change its settings (for example
changing its static IP).

c. If the camera is connected but not detected you may open the window (from point a), manually type
the camera MAC address and assign it another IP address. The menu can be opened from the Tools
menu.

4. Now you can run the program. Previewing the outImage will show you the view from the camera.

Changing camera parameters

You can change camera parameters programmatically using SetParameters filters. To demonstrate this, we
will expand the previous program.
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1. Add a GigEVision_SetRealParameter filter and set its inAddress to the same address as
GigEVision_GrabImage.

2. Specify the parameter name. If you are not sure about the name you can select through the GigEVision
device tree. To do that click on the "..." button near the inParameterName.

3. Here you can see all available camera parameters with a short description. Select the parameter with
name Exposure Time (Abs) (or similar if not present). As you can see it controls the camera exposure
time in microseconds and its type is IFloat.
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a. If you cannot find the parameter try using the search function (the magnifying glass icon)
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b. The type of the filter needs to match the type of the parameter. The exception is that IFloat is
represented as Real in Aurora Vision Studio.

c. Some more advanced parameters may not be visible unless Visibility is set to the correct level.

4. Make sure that the parameter ExposureAuto is set to Off. Otherwise, it will not be possible to
manually change the exposure value.

5. Before closing the window note the minimum and maximum values of exposure time. After selecting the
parameter, set the inValue to the lowest acceptable value.

6. Run the program. While running, steadily increase the inValue input. You will notice that the camera
image gets brighter and brighter.

a. Try not to go outside the acceptable range. It will result in an error if the input inVerify is
set to True.

7. It is also possible to check a parameter's value by using GigEVision_GetParameter filters. Try adding
one in the Float variant and specifying the same name as in the previous filter.

a. You many notice that not always the read value is equal to inValue of SetParameter. It is because
the camera modifies it.

With GigEVision_GetParameter filters it is not only possible to check editable parameters but also to
check read-only ones. For example, if the camera was set to automatically adjust exposure, the current
exposure time might be useful to know. Another example would be to read parameters holding device-specific
information, such as the maximum image size.

For some quick testing you may also want to set parameters directly in the GigEVision tree.
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It is important to note that while most parameters are stored in volatile memory and as such will reset
after unplugging the camera from power. There are some parameters that are stored in non-volatile memory,
such as Device User ID, but they usually do not affect the acquisition directly.

Because of this, it is recommended to design the program in such a way that every parameter with a value
different from the default is set programmatically.

Starting and stopping acquisition

It is important to note that not all parameters can be changed while the acquisition is running. Some
require stopping the acquisition and restarting it.

1. Run the program and open the device tree (Tools -> Manage GigE Vision Devices...). Find the Width
parameter. You will notice that the save button is grayed out due to running acquisition.
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2. Add another GigEVision_SetIntegerParameter filter and select the Width parameter. You may notice that
it is greyed out.

a. While selecting the parameter check the information tab. There may be additional information
about possible value, e.g. increment. Some parameters can only take value that are multiples of
certain numbers, like 2 or 4.

3. Enter 240 as inValue and run the program. You will encounter an error saying that the parameter is not
writeable.

4. Now add a GigEVision_StopAcquisition before the previous Set filter and rerun the program.

5. The parameter is now set without errors and the output image is smaller.

As you can see the Width parameter was not writable while the acquisition was running. Stopping the
acquisition before changing the parameter made it writable.

You may also notice that we have a filter to explicitly stop the acquisition but there is not filter to
explicitly start it. GigEVision_GrabImage will attempt use an ongoing acquisition but if none is present
it will start a new one.

While it is acceptable for simple programs, it should be avoided when the status of the acquisition is
program-controlled.

Now we will make a proper program out of this.

1. Start with removing the filters added in this chapter.

2. Now select the rest and extract a task macrofilter (called MainLoop) from them. This will be the main
acquisition loop.

3. Create a new step macrofilter called InitializeCamera and add it before MainLoop in INITIALIZE
section.

4. In InitializeCamera add the three following filters GigEVision_StopAcquisition,
GigEVision_SetIntegerParameter (select Width parameter) and GigEVision_StartAcquisition.

a. Set the width to the maximum possible value.

5. Drag inAddress of any of the filter to the top bar to create a new input. Then add an output of the
same type and connect it to the input.

6. Go up one level and drag the outAddress output to the MainLoop filter creating a new input.
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7. Inside that filter connect the newly created input to all the GigE filters
a. Now every GigE filter in the whole program shares the same camera address.

b. The final program should look like this:

1. MainLoop

2. GigEVision_StartAcquisition

Macrofilter Outputs

Macrofilter Outputs

Now the program is divided into two parts. The first part is executed once, after that the program enters
MainLoop which run continuously until the program is stopped.

The parameters that can be changed during acquisition are set in the InitializeCamera filter where the
acquisition is guaranteed to be stopped.

All the other parameters are set in MainLoop.

In real applications not all parameters need to be changed during runtime. Even then they probably will
only be changed from time to time, not in every iteration.

For instance, specifying if the camera will run continuously in trigger mode will likely be done only once
(even though it can be set during acquisition). Exposure time might be changed multiple times.

It is good practice to have all the parameters that are set only once in one macrofilter (like
InitializeCamera) regardless of if they required acquisition to be stopped.

The parameters changed from time to time should be set in a variant macrofilter.
The reason of that is time-saving. Setting the parameter to the same value does not take much time (Aurora

Vision Studio caches previous values and avoids resending the same ones), but if we have a lot of
parameters it adds up. It is also more intuitive if one-off parameters are in a dedicated filter.



It is important to note how the cameras work in Aurora Vision Studio. When the acquisition is started
Aurora Vision Studio creates a background thread which buffers incoming frames in memory. This thread
persists until the acquisition is stopped or the application exits the task that started the acquisition.

For example, if InitializeCamera was a task and not a step macrofilter the acquisition would stop when
exiting it and it would have to be restarted in MainLoop.

Also, instead of passing the camera address as a parameter it is possible to put it into a global
parameter.
Changing trigger mode - basic

While the default mode of most cameras is continuous acquisition very often it is more desirable to only
acquire new images after a certain signal, i.e. trigger.

Not only you have more control over the acquisition time of each frame, less frequent acquisition requires
smaller bandwidth.

To demonstrate triggered acquisition, we will use the current program.
Run the program, ensure that you have displayed the camera image in the preview.

1. Now open the GigeVision device tree and find the parameter Trigger Mode. Set it to On. Also make sure
that Trigger Selector is set to Frame Start.

You will notice that no new images are grabbed by the camera.
Find the Trigger Source parameter and set it to Software.

Find the Generate Software Trigger command (commands feature the lightning bolt icon) and execute it.

aa FE w N

A new image will be grabbed by the camera.

You may also want to have an external trigger (for example, an output from a PLC). Then you must select
the appropriate Trigger Source, e.g. Linel.

You may also have to ensure that the signal matches what the camera expects. The Trigger Activation
parameter specifies what value will the camera look for.

Changing trigger mode - advanced

Very often we want the trigger properties to be controlled directly by the program. For example, the
camera may be triggered in one part of the program but also acquire images continuously in another part.
Or maybe the camera is to be triggered by different sources depending on the program state.

Trigger parameters can be changed during acquisition. Therefore, it is possible to change them on-the-fly.

Now we will prepare a more advanced program which initializes the camera and allows the user to change how
the camera is triggered and the exposure time from the HMI while the program is running.

1. To ensure that the camera will be set to use Software as the source of trigger, add a
GigEVision_SetEnumParameter filter in the InitializeCamera (before GigEVision_StopAcquisition).
Through the Device Manager choose the TriggerSource parameter and set inValue to Software.

2. Now repeat the previous step, changing the parameter to ExposureAuto and set its value to Off.

3. Since different cameras may have different acceptable maximum width you may want to add a
GigEVision_GetIntegerParameter filter that would read the parameter WidthMax in device information.
Connect its output to the filter that changes the Width.

l%l £ InitislizeCamera [T0]

Macrofilter Inputs

0. GigEVision_StopAcquisition

1. GigEVision_GetParameter: Integer
Read Width

Macrofilter Outputs
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4.

Now we will modify the contents of MainLoop worker task. We want to be able to change trigger mode

to execute a software trigger.

a.

b.

C.

Add an instance of GigEVision_SetEnumParameter. Connect it to the camera address and select
Trigger Mode as its parameter

Add a GigEVision_ExecuteCommand filter, connect them to the camera address. Through Device
Manager select parameter TriggerSoftware.

Move all those filters to PROCESS section and add GigEVision_GrabImage to ACQUIRE section.

Let's design an HMI. In this case it will feature:

a.
b.
c.
d.

e.

View2DBox - which will display the camera image;
ComboBox - for selecting trigger mode;
NumericUpDown - to control exposure time;
ImpulseButton - to generate software trigger;

Labels - to label other controls.

Now we will configure the controls:

a.

b.

C.

View2DBox - change its InitialSizeMode to FitToWindow and connect to GrabImage's outImage;
ComboBox (for trigger mode)
I. Connect outText to inValue of Set Parameter for TriggerMode;

II. Expand List in Data category in Properties and add the following item: On, Off;

III. Set Selection to 0

ImpulseButton - connect its outValue to ExecuteCommand's inValue;

and
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d. NumericUpDown:
I. Connect outValue to inValue of SetParameter for ExposureTime;

II. Set Minimum and Maximum to the values specified in the Device Tree for that parameter (for
the camera used while writing this note the values were 35 and 999985.

Trigger Mode

|off v | Generate Software Trigger
Exposure Time

35 =

E} MéinLoop @IE
Macrofilter Inputs
0. GigEVision_GrabImage: Synchronous
m(_
PROCESS

1. GigEVision_SetParameter: Enum?
TriggerMode

ACQUIRE

2. GigEVision_SetParameter: Real

ExposureTime - Write

3. GigEVision_ExecuteCommand

Macrofilter Outputs
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7. The program should display the camera image on the HMI. You should be able to change the exposure
time. However, when you change the ComboBox's value to On, the program will freeze. Clicking the
trigger button will not do anything.

a. This is caused by the fact that GrabImage is in its synchronous variant. The program cannot get
past GrabImage and execute a trigger, so it waits for an image indefinitely.

b. To solve that we can change GigEVision_GrabImage variant to GigEVision_GrabImage_WithTimeout. Now
the program will only attempt grabbing for a specified amount of time. Let's set inTimeout to
100ms and rerun the program.

8. Now the program does not freeze when setting triggered mode on. If no image is grabbed in 100ms
GrabImage returns Nil and the program proceeds to the next iteration, where the camera may be
triggered.

a. Generally, if the camera is meant to acquire images only from time to time, it is a good idea to
use the WithTimeout variant of GrabImage. It prevents program hang-ups in case of camera problems
and allows you to inform the user that the camera may not be working correctly. However, the rest
of the program must be designed in a way that handles Nil images properly.

We can now expand the program to enable the user to change other parameters, including those which require
acquisition to be off.
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1. Create an empty variant macrofilter inside MainLoop and choose Bool as the fork type. Drag the camera
address to the filter to create an input.

2. Enter the filter and choose the variant True. Add a StopAcquisition filter, followed by a SetParameter
filter in variant Integer and select Width parameter. After them add a StartAcquisition filter.
Connect all filters to the camera address.

3. In the HMI add two new controls:

a. NumericUpDown - to control width's value; set its Minimum and Maximum to the respective limits of
the Width parameter in the camera (for the camera used while writing this note the values were 35
and 999985); set Increment to the respective value as well.

b. ImpulseButton - to confirm new value.

Trigger Mode: Width

4. Connect NumericUpDown's outValue to the new SetParameter's inValue.

5. Go back to MainLoop and connect the new ImpulseButton's outValue to the condition port of the variant
macrofilter.

Now when the user clicks the confirm button the program will enter the variant macro, stop the
acquisition, change the width and restart the acquisition. If the user changes the value by using
NumericUpDown buttons the value will be properly aligned.

However, if the user enters a value by typing, it may not be guaranteed to work with the camera. It is
possible to design a macrofilter which will make sure the value is accepted by the camera, but this is not
the topic of this application note.
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Additional remarks

Camera filters cannot be executed in array mode (for example when an array of camera addresses is
connected).

Since a camera is an external hardware, they may be causing errors (like connection errors) unrelated to

the Aurora Vision application. To properly handle those errors the application should feature error
handling.



Changing parameters of GigEVision cameras

Introduction

The following guide provides information on how to programmatically choose and connect to a camera and
modify its parameters. The modification of the acquisition parameters may involve restarting the
acquisition. By implementing an interface to trigger the acquisition by software the program also shows
how to execute camera commands. All the functionalities are available to the user through an HMI.

How to interact with camera

In Aurora Vision Studio users can interact with a GigE camera through various filters. Those allow the
user to change some of the camera's parameters or access acquisition data. Filters GigEVision_SetParameter
and GigEVision_GetParameter can be used to read and write parameter's values. Their common inputs include
camera address and name of the parameter. The last common input - inVerify is used to determine if the
program should check the validity of parameter before write or read.

+
inAddress
. inParameterName

GiG. in

FiH inVerfyAccess
outValue

+
inAddress
Gic inParameterName
froves inValue
inVerfy

GigEVision_SetParameter has one more input, where the user specifies the value to be written. In
GigEVision_GetParameter there is an output with the value of the parameter.

Both filters have variants depending on the type of the parameter being accessed - Real, Integer, Bool,
Enum and String.

To see what the possible values for a given parameter are, the user may just click on inParameterName
which shows a window with available parameters for the currently connected camera.

Program overview

The designed program allows the user to select a camera from a list of connected devices. After selecting
one, the acquisition starts. The program displays a preview of the camera images. The user may modify
selected camera parameters like gain, light source correction, and acquisition mode. If the camera is set
to triggered acquisition mode, the user can release a software trigger. While running the program displays
information about the current acquisition.

Image Preview Camera and statistics
Camera Address

Property Value
Received frames

Lost frames
Dropped frames
Resend requests
Frame Width
Frame Height
Pixel byte size

Exit program

Restart Acquistion
Packet Size

4000 5
Binning Vertical

1 -
Binning Horizortal

1 =
Pixel Format

Set
parameters

Mano8

Once 0 = | [100 | | Daylight Continuous

Camera disconnected!

Under the preview there are two groups of controls. The controls on the left allow changing the parameters
that require a restart of acquisition. Because of that there is also a button which lets the user restart
the acquisition with new parameters.

The other group has controls for the parameters that can be changed during the acquisition. The button
labeled "Trigger" is used to start the acquisition using a software trigger. It is disabled when in
continuous mode.
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The MainLoop filter of the program can be divided into 3 parts. The first part is connecting the camera -
here it is done by the ConnectCamera task macrofilter.

The second and the third part are done by the UseCamera task macrofilter. First the program starts the
acquisition with set parameters. Then the program continuously acquires images while being able to change
some of the camera parameters.

The Not and Loop filters control whether MainLoop will continue. The Not filter is connected to the "Exit
program" HMI button. If the button has been pressed, the loop will not continue - the program goes back to
Main and stops the acquisition (if a camera had been connected), which finishes the program.

|'|| = MainLoop ][I0

ACQUIRE
0. ConnectCamera

1. UseCamera?
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Connecting the camera

The first part of the program allows the user to connect a camera. The delay in the filter is used to
limit the number of iterations per second. The inAddress input of the formula is connected to the HMI
control labeled Camera Address.

After clicking the 3-dot button, a window opens letting the user select the camera. The selected camera's
address is then sent to the formula block.

The animated waiting indicator is visible only if no camera has been chosen (so the address is Nil). The
state of the indicator is controlled by the outNilAddress output of the formula.

If the user chooses a camera and its address is no longer Nil this exits the loop of this macrofilter and
the camera address is outputted.
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1. Formula

outNiladdress = inaddress == Nil

outCameraaddress = inaddress

outexitLloop = cutniladdress and not(inExitButton »?
False)

2. SetBusyIndicator

Ed
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Setting the parameters

After the camera has been connected the next step is to start the acquisition. However, some acquisition
parameters can only be set while not acquiring images. Such parameters include binning, packet size and
pixel format. They are set in the SetAcquisitionParameters step macrofilter

The NotOr filter negates the sum of two boolean values related to HMI controls. The first being
outAddressChanged of the camera address picker and the second - whether the "Exit program" button has been
pressed. If both are false the value of NotOr is true, which enables the loop to continue. If at least one
of them is true - the program exits the UseCamera loop and goes back to MainLoop.

First any undergoing acquisition is stopped to ensure the parameters can be set. After that the mode of
acquisition is set to "Continuous". This allows the camera to grab images to show in the preview of the
program. The formula sets outTriggerMode to "Off" if the inMode parameter is anything other than "Single
Frame".

The next steps SetAcquisitionParameters set the binning of the camera (in both the horizontal and vertical
axes) as well as the packet size. The possible values of the HMI controls used should be limited to be
compatible with the camera value range. For example, the packet size here ranges from 220 to 16404 in
increments of 4.

Finally, the program starts the acquisition with the pixel format chosen by the user.
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1. ToggleControls

2. SetAcquisitionMode

Packet Size
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1. Formula

outTriggerMode = if inText=="SingleFrame" then "On"
else "OFf"

outEnableTrigger = if inText=="SingleFrame" then
True else False

Trigger Mode

Macrofilter Outputs
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inCamerafddress

0. GigEVision_SetParameter: Integer
Binning Horizontal

Acquiring images

Acquiring images takes place in a loop in the filter AcquireImages. It begins with an Or filter that sums
the states of three HMI controls: "Exit program" button, outAddressChanged of the camera address picker

and "Set parameters" button. If any of them is true, the program exits the loop and goes back to
UseCamera.
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Macrofilter Inpu

Exits loop when camera or parameters
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4. GigEVision_SetParameter: Enum?
LightSourceSelector

5. TriggerAcquisition

6. GrabImage

7. DisplayInformatio
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After that there is another instance of SetAcquisitionMode. This time the inMode parameter is connected to
the appropriate control allowing the user to switch between continuous and triggered acquisition.

SetGain allows the user to switch between different modes of gain adjustment as well as set its value
manually. First the program sets whether the gain will be adjusted manually or not based on the value from

the control. If it is, the formula below sets the state for the next filter as well as enables (or
disables) the gain value control in the HMI.

EEE= I 1

Macrofilter Inputs

0. GigEVision_SetParameter: Enum?

outEnableManualGain = if inText=="0Ff" then True
else False
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AdjustGain is a variant macrofilter. If gain is to be adjusted manually it sets the parameter to the given
value. If gain is controlled automatically, it instead reads the value. This enables the user to see the
automatically adjusted gain value in real time.

Next the light source is set. It allows the user to select the preset best suited to the current lighting
conditions and by extension - to make colors look more natural.

TriggerAcquisition is another variant macrofilter. The inTimeout parameter sets how long should the
program wait for an image from the camera. The variant for continuous acquisition is almost empty - it
only passes inTimeout to outTimeout.

If the acquisition is triggered the program first check the state of the "Trigger" button. If it had been
pressed the program executes the trigger command and passes inTimeout to outTimeout. If the button had not
been pressed no command is executed and timeout is set to its lowest possible value - 100. Low timeout
makes program more responsive when the user does not trigger the acquisition.
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Macrofilter Inputs Macrofilter Inputs

Macrofilter Qutputs 0. Formula

Sets timeout to minimum value while waiting for
outTimeout s

Macrofilter Inputs
inTimeout

ision_GrabImage: WithTimeout

Without this filter image preview would be empty while waiting
for trigger

Macrofilter Outputs

After that, in GrabImage macrofilter, the program grabs and displays the image from the camera. Since the
inPixelFormat has been set when starting the acquisition in the previous part of the program it is not
necessary to change the value of this parameter here.

LastNotNil filter keeps the image in the preview in case the user is in triggered acquisition mode.
Without it all images from the camera would only be displayed for one iteration of AcquireImages.

The last macrofilter in AcquireImages gathers data about the current acquisition and displays it on the
HMI.


https://docs.adaptive-vision.com/5.7/studio/filters/LoopUtils/LastNotNil.html

Macrofilter Inputs

0. Formula

outRs ion = toString(inFrameWidth)+"x"
+toString(inFrameHeight) 22 ""

2. CreateArray<Integer

Array of information about acquisition

Macrofilter

Notes

e The program may not work on every camera. This is dependent on the available parameters as well as
their values.

e It is possible to modify more parameters in the program.

e To better understand how some of the parameters work reading the camera's documentation is
recommended.

e If functionalities of some of the filters used in this example are unclear, check their documentation.



Interfacing Photoneo to Aurora Vision Studio

Purpose and requirement
This document explains how to interface a PhoXi 3D Scanner to Aurora Vision Studio.

A PhoXi 3D Scanner is an advanced sensor created by Photoneo. It is purposed for 3D machine vision and
processing point clouds. The PhoXi 3D Scanner has many functionalities including:

e Scanning objects and representing them as a point cloud or intensity images,
e Various representations of scans.

Required equipment:
e PhoXi Control v1.2.35 or later

e Aurora Vision Studio 4.11 Professional or later

Getting started with a PhoXi 3D Scanner in Aurora Vision Studio

At the beginning download proper version of PhoXi Control from producer's website and install it.
Follow these steps:

Connect a PhoXi 3D Scanner to the PC running Aurora Vision Studio Professional.

Power up the PhoXi 3D Scanner, connect it to the PC via Ethernet interface.

Open PhoXi Control application.

E w N P

Copy ID of the scanner you would like to use in Aurora Vision Studio.

Language

Name Device details

PhoXi3D5can-JED-115 Name

Description Photor

Status

Id JED-115
Adapter

1Pvd

1Py

\patibility

Variant

nnect Configure Hide th nnect

5. To use PhoXi 3D Scanner its Status should be "Ready"

6. Full list of filters intended to work with PhoXi 3D Scanner you can find under this link. In this
particular example Photoneo_GrabPoint3DGrid filter will be used.

7. At the beginning create simple program with Photoneo_GrabPoint3DGrid filter to test the connection.
Find Photoneo_GrabPoint3DGrid filter in the Filter Catalog or in the Toolbox (category Image
Acquisition (Third Party)), then drag it and drop it to the main program.

8. Paste ID (from step 4) into inDevice input. If you do not have access to any Photoneo scanner, but you
would like to test the connection between PhoXi Control and Aurora Vision Studio, please enter
"InstalledExamples—basic-example" into inDevice input.


https://www.photoneo.com/3d-scanning-software/
https://docs.adaptive-vision.com/current/studio/filters/Photoneo/index.html
https://docs.adaptive-vision.com/5.7/studio/filters/Photoneo/Photoneo_GrabPoint3DGrid.html
https://docs.adaptive-vision.com/5.7/studio/filters/Photoneo/Photoneo_GrabPoint3DGrid.html
https://docs.adaptive-vision.com/5.7/studio/filters/Photoneo/Photoneo_GrabPoint3DGrid.html
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9. Connect outGrid output to preview window and run program. If everything is done correctly, you should
get Point3DGrid with scanned object.

Troubleshooting
If you had any problems during the connection process, you can find some solutions here.

e Make sure you can grab point cloud in PhoXi Control application. If you cannot, please check
connection and change the properties of acquisition.

e Make sure you are using proper version of Aurora Vision Studio and PhoXi Control application (from
chapter Purpose and requirement)

e Make sure that the device is in running mode. If necessary, unpause the device in PhoXi Control and
use Free run, then you should be able to grab Point3DGrid in Aurora Vision Studio.

-
Menu  3DCemeras  Languages

to: JED-115, IP:

Running

Trigger scan Free run

e You will not be able to change parameters in the PhoXi Control application while a program in Aurora
Vision Studio is running and acquiring data from a scanner. You can stop the program by clicking the
Stop button or using the Shift + F5 key combination.

Eile Edit Program View Jools Help L Expert @Engllsh |
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If you encounter a problem that has not been mentioned above, please do not hesitate to contact us, so
that we could investigate it and add the description of its solution to this section.

Calibration

Point's coordinate system is defined by scanner's camera position and its specific angle depending on
PhoXi 3D Scanner type. You can read more about Coordinate spaces of Photoneo scanners in this document

You can align coordinate system position by following this instruction. After completing steps outlined by
the manufacturer, the coordinate system will be changed also in case of scans acquired with Aurora Vision
Studio.

To make an calibration of PhoXi 3D Scanner you have to print calibration board. Then navigate to
Properties —> Coordinates Settings —> Marker Scale in PhoXi Control and change parameters to these like on
the picture below. Acquire scan of points cloud using Trigger scan and then click Set and Store.


https://photoneo.com/files/manuals/Coordinate-spaces-Quick-Intro-PhoXi3DScanner.pdf
https://wiki.photoneo.com/index.php/Scans_alignment

Connected to: JED-115, IP: fe80::204:4bff-feea:b18a%2
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Below picture represents points cloud before and after calibration.

Setting parameters and maps reading

Default parameters of PhoXi 3D Scanner are shown below.

Mame Transfer
PointClou
NormalMap

DepthMap
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=
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=}

ConfidenceMap

These settings does not allow to send Normal maps, Depth maps, Confidence maps and Textures to Aurora
Vision Studio application. You can tick checkboxes in PhoXi Control software or you can set these
parameters in Aurora Vision Studio.

To make it possible in Aurora Vision Studio, you need to change the parameters using
Photoneo_SetParameters filter, which should be executed at the very beginning of program or between
Photoneo_StopAcquisition and Photoneo_StartAcquisition filters.

If parameters, responsible for maps reading, will be set as True, you can use proper filters
(Photoneo_GrabNormals, Photoneo_GrabTexture, Photoneo_GrabDepthMap, Photoneo_GrabConfidence) to acquire
respective maps to Aurora Vision Studio application.


https://docs.adaptive-vision.com/5.7/studio/filters/Photoneo/Photoneo_SetParameters.html
https://docs.adaptive-vision.com/5.7/studio/filters/Photoneo/Photoneo_StopAcquisition.html
https://docs.adaptive-vision.com/5.7/studio/filters/Photoneo/Photoneo_StartAcquisition.html
https://docs.adaptive-vision.com/5.7/studio/filters/Photoneo/Photoneo_GrabNormals.html
https://docs.adaptive-vision.com/5.7/studio/filters/Photoneo/Photoneo_GrabTexture.html
https://docs.adaptive-vision.com/5.7/studio/filters/Photoneo/Photoneo_GrabDepthMap.html
https://docs.adaptive-vision.com/5.7/studio/filters/Photoneo/Photoneo_GrabConfidence.html
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Interfacing Wenglor profile sensor to Aurora Vision Studio

Purpose and requirement

This document explains how to interface a Wenglor profile sensor to Aurora Vision Studio.

Required equipment:

e Wenglor weCat3D Server 2.0.0 or later. You can download it under GigE Vision Interface section
(version 2.2.1 used);

e Aurora Vision Studio 5.0 Professional or later (version 5.2 used);

e Wenglor weCat3D sensor (MLSL123 used).

Setting up Wenglor weCat3D sensor

Each sensor is shipped with the default IP address of 192.168.100.1. So before working with the Wenglor
you must make sure that the IP address has been set correctly and is unique for each device in the
network. You can verify that with the steps described below:

Connect the Wenglor to the PC running Aurora Vision Studio Professional.
Power up Wenglor, connect it to the PC via Ethernet interface.

Open Control Panel on your PC.

Find Network and Sharing Center.

Choose Change adapter settings.

Right-click on unidentified network connection, choose Properties.

I <) W, I~ VI S I

In Ethernet Properties find Internet Protocol Version 4 (TCP/IPvd4) and click Properties.
Networking  Sharing

Connect using:

@ TP-LINK Gigabit Ethemet LISB Adapter

Configure...
This connection uses the following items:

B3 Client for Microsaft Netwarks ~
:EI File and Printer Sharing for Microsoft Networks

TH Q05 Packet Scheduler

2 Intemet Protocol Version 4 (TCP/IPv4)

O Microsoft Network Adapter Multiplexor Protocal
PROFINET 10 protocol {DCP/LLDF)

Microsoft LLDP Protocal Driver w
< >

Description

Transmission Control Protocol /Intemet Protocol. The default
wide area network protocal that provides communication
across diverse interconnected networks

OK Cancel

8. In General tab, choose Use the following IP address and set:
a. IP address to (for example) 192.168.100.181
b. Subnet mask to 255.255.255.0

Click OK and Close. Now you should be able to connect with the Wenglor scanner. You can verify this
using your web browser.

10. In a search tab, type 192.168.100.1 and click Enter.

11. You should see this user interface:


https://www.wenglor.com/medias/weCat3D-GigE-Windows.2.2.1.zip?context=bWFzdGVyfHJvb3R8MTM0NDYzODJ8YXBwbGljYXRpb24vemlwfGgyZS9oZDIvOTA2MDI2NjA4MjMzNC56aXB8MzJlMTg2NTM5Y2NmNmJmMjg4N2NlMDkyMzY1ZTExNjk0Nzk4OGFkZjcyY2I1MzEwYzNiNDBhODVmMzc2Mzc5Yw&attachment=true
https://www.wenglor.com/en/2D3D-Sensors/2D3D-Profile-Sensors/2D3D-Profile-Sensor/p/MLSL123
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12. The provided browser-based user interface allows you to configure the parameters of the Wenglor
sensor. You can navigate to the 2D/3D profile settings tab to check if profile is acquired with Intern
Sync mode:
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Setting up Wenglor weCat3D server

If you download Wenglor server archive, there should be a folder named "weCat3DGigEInterface". Copy it to
the folder with Aurora Vision Studio project:

MName Date modified Type Size

welCat3DGigElnterface 1
[E] Start server.bat !

File folder

Batch File 1KB

| WenglerAcquisition.avcode 1 ODE File 19KE
O WenglorAcquisition.avproj 1 Aurora Vision Stu... 1KB
| WenglorAcquisition.avview 1 AVVIEW File 2KB




If you run Wenglor server executable, console application will be shown:

B C\new_application\weCat3DGigEInterface\weCat3DGigEInterface.exe
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This console application should be run with appropriate arguments described in Wenglor server

documentation. You can create file with bat extension with the following syntax:

[& Cr\new_application\Start server.bat - Notepad=+ - O X
File Edit Search View Encoding Llanguage Settings Toels Macro Run Pluging Window 7 + ¥ X
g [ s s & g % xx|EE ol ]
| Start server bat Jl
1 :star ~
2 - 3D 8.100.181 -i 1%2.168.100.1 -d
goto start
v
Batch file length: 108 lines: 4 Ln:4 Col:1 Pos:109 Windows (CRLF)  UTF-8 INS

Using bat file extension is not obligatory and you can start server with appropriate arguments by Command
prompt. You can start server with Execute_StartOnly filter - it is described in the next chapter.

Setting up Wenglor weCat3D scanner with Aurora Vision Studio

In order to combine Wenglor server with Aurora Vision Studio, please refer to Wenglor - GigE Server 2.0

Connection official example.

Before you start this application, it is necessary to place "weCat3DGigEInterface" folder inside
application folder. If everything is set up correctly, you should be able to acquire profiles with

Internal mode:



https://docs.adaptive-vision.com/5.7/studio/filters/Process/Execute_StartOnly.html
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In INITIALIZE section Execute_StartOnly filter starts Wenglor WeCat3D server. Then WenglorInitParameters
macrofilter sets appropriate parameters with GigEVision_SetParameter filters:
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For more details about parameters initiation with Wenglor, please refer to the official example inside
Aurora Vision Studio and to the manual attached to the downloaded WeCat3D Server.

If you change inMode from Internal to Encoder, you will be able to acquire whole surface from profiles
acquired with encoder trigger source:


https://docs.adaptive-vision.com/5.7/studio/filters/Process/Execute_StartOnly.html
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Interfacing Gocator to Aurora Vision Studio

Purpose and requirement
This document explains how to interface a Gocator sensor to Aurora Vision Studio.

A Gocator is an advanced sensor created by LMI Technologies. It is purposed for 3D machine vision and
processing point clouds. The Gocator has many functionalities including:

e Scanning objects and representing them as a point cloud or intensity images,
e Various representations of scans,
e Basic tools for 3D processing like: filtering, thresholding etc.,
e Tools for performing measurements.
Required equipment:
e Gocator Firmware Release 3.2 or later

e Aurora Vision Studio 4.10 Professional or later

Setting up Aurora Vision Studio with a Gocator for the first time

Each sensor is shipped with a default IP address of 192.168.1.10. So before working with the Gocator you
must make sure that the IP address has been set correctly and is unique for each device in the network.
You can verify that with the steps described below:

Connect a Gocator to the PC running Aurora Vision Studio Professional.
Power up the Gocator, connect it to the PC via Ethernet interface.
Open Control Panel on your PC.

Find Network and Sharing Center.

Choose Change adapter settings.

Right-click on unidentified network connection, choose Properties.

N o0 g EwN R

In Ethernet Properties find Internet Protocol Version 4 (TCP/IPvd) and click Properties.

w

Networking  Sharing

Connect using:

@ TP-LINK Gigabit Ethemet LISB Adapter

Configure...
This connection uses the following items:

&3 Client for Microsoft Networks ~
:E' File and Printer Sharing for Microsoft Networks
:[E'GDS Packet Scheduler

g Intemet Protocol Version 4 (TCP/IPv4)
O Microsaoft Network Adapter Muttiplexor Protocal
PROFINET 10 protocel {DCP/LLDF)

Microsoft LLDP Protocol Driver v
< >
Description

Transmission Control Protocol/Intemet Protocal. The default
wide area network protocal that provides communication
across diverse interconnected networks.

0K Cancel

8. In General tab, choose Use the following IP address and set:
a. IP address to (for example) 192.168.1.5
b. Subnet mask to 255.255.255.0

9. Click OK and Close. Now you should be able to connect with the Gocator. You can verify this using your
web browser.

10. In a search tab, type 192.168.1.10 and click Enter.

11. You should see this user interface:
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The provided browser-based user interface allows you to configure the parameters of the Gocator
sensor. Before working with Gocator in Aurora Vision Studio it is required to set parameters in the
browser interface because from the Studio side you are unable to change them. In Aurora Vision you
will see data the same as in the browser. To send specific data outputs to Aurora Vision Studio click
on the "Output" tab and there select Ethernet output. Then you must choose the data to send. Note that
marking all outputs is optional so it is possible to mark only these which are interesting for you.
For example, with the setup shown below you will be able to acquire Surface and Surface Intensity in
Aurora Vision Studio. For the outputs in the Measurement section there are also specified ID's. The
same ID should be later set on the Aurora Vision side.

Output
@ Protocol: =
.Ln Digital 1 Configuration Data

EXCEIL anC pLSe wc s - a5 TCP me a5 ntro s n send  Name D

M Auto Disconnect

Now go back to Aurora Vision Studio. In Image Acquisition (Third Party) section find LMI and double-
click. Choose Gocator_GrabSurface to grab a surface or Gocator_GrabProfile to grab a profile. Run or
iterate the program. It is recommended to use the other option for testing. If everything works fine
you will receive the point cloud or the profile of the object from your Gocator Note that this filter
has an input inAddress, but it is not necessary to use it if there is only one Gocator connected with
your PC. You must set this input if there are more sensors.


https://docs.adaptive-vision.com/5.7/studio/filters/Gocator/Gocator_GrabSurface.html
https://docs.adaptive-vision.com/5.7/studio/filters/Gocator/Gocator_GrabProfile.html
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14. If no problems occurred so far, it means you have successfully connected Aurora Vision Studio to the
Gocator.

Troubleshooting
If you had any problems during the connection process, you can find some solutions here.

e If you cannot connect with a Gocator, please verify your Ethernet connection. Unplug your Internet
cable and plug the cable from the Gocator.

e Verify whether you have correctly set IP address.
e If the device cannot connect, use the Security button on your Master device.
e Make sure your browser uses the newest version of Flash.

e In the case that other page is displayed on the 192.168.1.10 address press Ctrl + F5 to force a cache
refresh.

If you meet the problem we have not mentioned above, please let us know, so that we could investigate it
and add it to this section.

Gocator filters in Aurora Vision Studio

You can find the full list of filters intended to work with Gocator devices under this link.

Working with Emulator

Gocator Emulator is a software that allows for running a virtual sensor instead of using the real one.
Emulator's interface is identical to the one in a web browser. Thanks to that you can get acquainted with
all functionalities that the Gocator provides. To start, download the proper tools package from:
https://lmi3d.com/support. Then, to run the application, first unzip the package, then find the GoEmulator
file and run it. The emulator lets you change the language and select a version. After launching the
application, start from step 12 according to the walkthrough in chapter 3. After starting GoEmulator, you
must choose a scenario to run. It is possible to display data from scenarios in Aurora Vision Studio. The
connection between Aurora Vision Studio and GoEmulator should be set automatically - you do not have to
set a specific IP.

Examples

In this chapter several examples are presented to help you understand how to use functionalities described
above and to help you learn how to work with the Gocator's user interface and filters in Aurora Vision
Studio.

Example 1 - getting profile

To grab profile from a Gocator (in this case Emulator) follow the steps below:

e Choose scenario:


https://docs.adaptive-vision.com/current/studio/filters/Gocator/index.html
https://lmi3d.com/support

@ Emulator

Emulation Scenarios

Start Emulation

Import Support File

2320 Profile Mode - Demo Target
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Gocator Emulator 2330 Profile Mode - Demo Target
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2330 surface Mode -

Demo Target

Hinges

Filter Scenarios
Model:

2330 Surface Mode - Pyramid Target Alignment
2340 Profile Mode - Circular Target

2342 Profile Mode

2342 Profile Mode - Bridge Value

2350 Profile Mode
2350 surface Mode - Circular Mask
2370 Profile Mode - Step Height
2375 Profile Mode

2380 Profile Mode - Demo Target
2410 Surface Mode
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2420 Profile Mode - 2 Top 2 Bottom

Model
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Type
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e In the "Scan" tab run the scenario:
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e In the "Output" tab make sure that the profile top output is marked:
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e In Aurora Vision Studio choose the Gocator_GrabUniformProfile filter and add the output outProfileData

to a preview window:
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Example 2 - getting surface
To grab surface from a Gocator (in this case Emulator) follow the steps below:

e Choose scenario:

Import Support File

‘Po Emulation Scenarios
Name Model

2330 Profile Mode - Demo Target 2330

2330 Profile Mode - Ring Layout 2330

Gocator Emulator 2330 Surface Mode - Demo Target 2330
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e In the "Scan" tab run the scenario:
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e In the "Output" tab make sure that the profile top output is marked:

Qutput
@ Protocol: :
1n Digital 1 Configuration Data

Send Name D

e In Aurora Vision Studio choose the
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Example 3 - getting measurements

To grab measurement from a Gocator (in this case Emulator) follow the steps below:

e Choose scenario:


https://docs.adaptive-vision.com/5.7/studio/filters/Gocator/Gocator_GrabSurface.html
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e In Aurora Vision Studio choose the Gocator_GrabMeasurement filter and add the output outValue to a
preview window. Please note that the data output from a previous paragraph has a specific ID, so you
must enter this value in Aurora Vision Studio - in Property window there is the parameter named
inMeasurementID that should be set to 9, because our goal is to display the value of hole's radius:
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Acquiring data from SICK TriSpector devices

Purpose and requirement
The following instruction provides information on how to connect and use the TriSpector camera to receive
a 3D image in the Aurora Vision Studio. For additional information refer to the device documentation.
While working with the device keep in mind work safety and general safety regulations.
Required equipment:

e SOPAS Engineering Tool.

e Aurora Vision Studio 4.10 Professional or later

Checking environmental variable

You should have received a .zip folder named SICKTrispectorTLxx_V2.4.0_lrécwIe or similar. After unzipping
it you will find .cti files.

1. In Advanced System Settings, in the Advanced tab press Environmental Variables.

System Properties X

Computer Name Hardware Advanced  System Protection Remate

You must be logged on as an Administrator to make most of these changes.
Performance

Visual effects, processor scheduling, memory usage, and virtual memory

Settings..
User Profiles
Desktop settings related to your signin

Settings
Startup and Recovery
System startup, system failure, and debugging information

Settings

Environment Variables...

OK Cancel Apply

2. Check if variables GENICAM_GENTL64_PATH and GENICAM_GENTL32_PATH exist. To do it browse the selected
window:

System variables

Variable Value

GALAXY_IMAVISION_MER_S... C:\Program Files\Daheng Imaging\GalaxySDK\unins000.exe
GALAXY_SDK_DEVELOPMENT  C:\Program Files\Daheng Imaging\GalaxySDK\Development
GALAXY_SDK_DRIVER C:\Program Files\Daheng Imaging\GalaxySDK\Drivers,
GEMICAM_GENTL32_PATH C:\Program Files\Daheng Imaging\GalaxySDK\Gen TL\Win32
GENICAM_GENTLE4_PATH C:\Program Files\Daheng Imaging\GalaxySDK\GenTL\WinG4

GIT_LF5_PATH C:\Program Files\Git LFS
INTEL_DEV_REDIST C\Program Files (x86)\Common Files\Intel\Shared Libraries\
NUMBER_OF_PROCESSORS 28
as Windows_NT
Path C:\Program Files\Daheng Imaging\GalaxySDK\GenlCam\bin'\Wing4...
MNew... Edit... Delete
L il

o If the variables exist, use Edit option for each one and add the .cti file location path to the
existing one (use ; as a separator)

Edit System Variable *
Variable name: GEMICAM_GENTLEA_PATH
Variable value: C:\Program Files\Daheng Imaging\ Galaxy5DK\Gen TL\Win&4:; D\SICK drivers\trispector SDK

Browse Directory... Browse File... Cancel

o If there is no variable like that you need to create them using the appropriate name
(GENICAM_GENTL6U_PATH, GENICAM_GENTL32_PATH) and the .cti file location path:

New User Variable x
Variable name: GEMICAM_GENTLEA_PATH
Variable value: DASICK drivers\trispector SDK

Browse Directory... Browse File... oK Cancel

3. In both cases confirm by pressing OK.


https://www.sick.com/us/en/catalog/digital-services-and-software/software/sopas-engineering-tool/p/p367244

SOPAS Engineering Tool

It is necessary to detect the camera in Aurora Vision Studio later on and configure all of the parameters
used by it (SICK does not allow to modify majority of the parameters by third party software). The next
step is to install the correct drivers as they are required for the device to work correctly. In the
window seen below you can adjust the IP address of the camera (red box) or enter the editor (double
click).

TriSpector 1008 (not de...

ONLINE

LOGOUT

Version 240
Serial Number: 15480059
169.254.147.53:2111

In the menu below you can adjust the settings regarding increment, image acquisition, field of vision and
many more. The description of usage of that program is presented in the video tutorials provided by the
producer. After that you can load the settings to the device and turn off the program.

2 e o b b B . o x

TriSpector in Aurora Vision Studio

After all the previous steps restart or turn on Aurora Vision Studio. Check if TriSpector is connected in

the GenICam Device Manager:
File Edit Program View | Tocls | Help

= - o B o Z) CN [@  Check Project for Issues... ]
| Toolbex |<I> Manage GenlCam Devices... | - De:
@ | Search s55  Manage GigE Vision Devices... L
General Device Manager ? X
® 9
Refesn | Tods ¥

Available GenTL infrastructure

458 MATRIX VISION GenTL Producer

4G MATRIX VISION GenTL Producer

'ﬂ SGM Producer, GPLU (NVIDIA GeForce GTX 1060 with Max-Q Design, 6143 MB)
- 43§ Basler GEV GenTL Producer
3 £ P

B

Baslar En mod

SICKTriSpectorTL, SICKs GenTL producer for the TriSpector vision sensor

BT =T T T AT a2 . 1T

SICK TriSpector 1030 (SICKTriSpectorTL_DEV_18460034)

SICK TriSpector 1030 (SICKTriSpectorTL_DEV_18460034)
ID: SICKTriSpectorTL_DEV_ 18468834
Model: TriSpector 1838




You can acquire data from the camera using GenICam_GrabMultiPartImage. By doing so you acquire two
objects: a point grid and a 2D picture.

A simple program that stops when the full image form the camera is acquired is presented on the first
image below. The second image is the program that loads the acquired objects, resizes them properly and
allows further analysis of the image.
Parameters used in MakeSurfaceFromImage filter are as follows:

e inXScale - parameter X-resolution used during TriSpector configuration

e inYScale - parameter Profile Distance used during TriSpector configuration

e inZScale - number form 0,0025 to 0,005 depending on the distance to the study object

0. GenICam_GrabImage: MultPart

1. SaveObject<Image=>?

2. SaveObject<Image>?
s

3. TestObject: NotNil<Image>

Macrofilter Inputs

0. LoadObject<Image?>

Macrofilter Outputs



https://docs.adaptive-vision.com/5.7/studio/filters/GenICam/GenICam_GrabMultiPartImage.html
https://docs.adaptive-vision.com/5.7/studio/filters/SurfaceBasics/MakeSurfaceFromImage.html
https://docs.adaptive-vision.com/5.7/studio/filters/SurfaceBasics/MakeSurfaceFromImage.html
https://docs.adaptive-vision.com/5.7/studio/filters/SurfaceBasics/MakeSurfaceFromImage.html
https://docs.adaptive-vision.com/5.7/studio/filters/SurfaceBasics/MakeSurfaceFromImage.html

Acquiring data from AT-C6 devices

Purpose and requirement

The following instruction provides information on how to interface an AT-Sensors device with Aurora Vision
Studio.

Required equipment:
e A sensor from the AT-C6 series (C6-1280, C6-2040, C6-3070, C6-3070W, C6-4090).
e AT SolutionPackage 2023.12.
e Aurora Vision Studio 5.4 Professional or later

e cxExplorer (for AT-C6 device configuration).

PC Network settings

In the delivery state, the DHCP of the device is activated and the camera obtains the IP automatically. In

general, the usage of static IP addresses is recommended. For this the network adapter and the device must
be set to the same IP address range.

In Windows 0S, the network adapter settings can be accessed by following these steps:
Open Control Panel on your PC.

Find Network and Sharing Center.

Choose Change adapter settings.

Right-click on unidentified network connection, choose Properties.

o E w N -

In Ethernet Properties find Internet Protocol Version 4 (TCP/IPvd4) and click Properties.

w

Networking  Sharing

Connect using:

@ TP-LINK Gigabit Ethemet USB Adapter

Configure...
This connection uses the following items:

&3 Client for Microsoft Networks ~
Ej File and Printer Sharing for Microsoft Networks
'[POOS Packet Scheduler

g Intemet Protocol Version 4 (TCP/IPv4)
Microsoft Network Adapter Multiplexor Protocal
PROFINET 10 protocel {DCP/LLDF)
Microsoft LLDP Protocal Driver ]

M
M
M

Install... Uninstall Prop:
Description

Transmigsion Control Protocol/intemet Protocal. The default
wide area network protocal that provides communication
across diverse interconnected networks.

OK Cancel

6. In General tab, choose Use the following IP address and set:
o IP address to (for example) 169.254.64.251
o Subnet mask to 255.255.0.0

Internetprotokoll, Version 4 (TCR/IPv4) Properties X
General

‘You can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(C) Obtain an IP address automatically

(®) Use the following IP address:

1P address:

Subnet mask:

Default gateway: l:l
Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: l:l

L. .

Alternative DNS server:

[ validate settings upon exit i)

Cancel

7. Click OK and Close.

AT-C6 Configuration

Configuration of an AT-C6 device can be easily done with cxExplorer, which is a graphical user interface

provided by AT Sensors. With the help of the cxExplorer a sensor can be simply adjusted to the required
settings.


https://www.at-sensors.com/ps/downloads/
https://docs.at-sensors.com/software/tools/cxexplorerstepbystep/

After configuring the device with cxExplorer, you can start with the Aurora Vision Studio software.
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Using AT-C6 with Aurora Vision Studio

After all the previous steps restart or turn on Aurora Vision Studio. You can acquire data from the device
and set its parameters using dedicated tools: cxCam.

A simple program that grabs the point cloud from the device is presented on the image below.
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https://docs.adaptive-vision.com/5.7/studio/filters/cxCam/index.html

Hardware Triggering Zebra CV60 Camera using Zebra uSight EV7
Auxiliary Outputs

1. Introduction

The aim of this application note is to demonstrate how to configure and use the auxiliary output signals
of a vision controller to perform hardware triggering on an area scan camera. By the end of this guide,
you will be able to set up an automated hardware trigger loop using the Zebra u4Sight EV7 vision controller
to capture images synchronously on a Zebra CV60 Area Scan Camera.

Required Hardware and Software:
e Zebra ud4Sight EV7 Vision Controller
e Zebra CV60 Area Scan Camera
e 24V DC Power Supply

e Aurora Vision Studio software

2. Connecting the Devices

Before creating the software application, the hardware must be wired correctly. Based on the Zebra 4Sight
EV7 Product Reference Guide and CV60 Area Scan Camera documentation, wire the devices as follows:

1. Parallel VCC Connection:
o The Supply Voltage (VCC, 24V) is fed to Pin 1 of the CV60 camera (main power and I/O reference).
o Simultaneously, VCC is connected to AUX_OUTO+ on the EV7 controller.

2. Signal Reception (CV60):
o The current sourced from AUX_OUTO- enters Pin 2 of the CV60 camera.

3. Circuit Return (GND):

o Pin 3 and Pin 6 of the CV60 camera must be tied to the common power supply ground (GND). This
completes the circuit for both the camera's main power and the opto-isolated input return path.

Zebra 4Sight EV7 Zebra CV60 Camera
Internal . z 4 A
— AUX_OUTO + s AUX_OUTO - Trigger/I-O Signal——» Pin 2: Input Signal
Pin 1: VCC
Pin3:GND  ———
Pin6: GND ———
Power Supply
— )
VCC / + GND / -
L —»

3. Creating the Application in Aurora Vision Studio

With the hardware wired, we will now create an application that periodically toggles the EV7 output to
trigger the camera, while a separate background task handles the image acquisition.

Part A: Configuring the Output Signal (Main Task)
This section of the program will act as our trigger generator, toggling the output state.

1. In the Main macrofilter, add a Loop filter to the ACQUIRE section. Set the inDelay input to 1000
(milliseconds).

2. Add a z4Sight_SetOutputLevel filter in the PROCESS section.
o Set the inDeviceID input to "Host" and "Default".
o Set the inForceUserOutputSource input to True.

3. In the Project Explorer window, right-click on the Main macrofilter and choose the "Add macrofilter
register" option. Name the new register "state" and set its type to Bool. Set its initial value to
True.

4. Connect prev state from the Macrofilter Register Inputs block to the inLevel input of the
Zusight_SetOutputLevel filter.

5. Add a Not filter to the PROCESS section.

o Connect its input to prev state from the Register Inputs.

o Connect its output to next state on the Register Outputs block.
Part B: Configuring the Camera Acquisition (Worker Task)

Image grabbing must run independently of our 1l-second trigger loop, so we will place it in a Worker Task.


https://www.zebra.com/us/en/products/industrial-machine-vision-fixed-scanners/vision-controllers/4sight-series/4sight-ev7.html
https://www.zebra.com/us/en/products/industrial-machine-vision-fixed-scanners/machine-vision-cameras/cv60.html
https://docs.adaptive-vision.com/5.7/studio/filters/LoopGenerators/Loop.html
https://docs.adaptive-vision.com/5.7/studio/filters/Z4Sight/Z4Sight_SetOutputLevel.html
https://docs.adaptive-vision.com/5.7/studio/filters/Logic/Not.html

6. Create a new Worker Task macrofilter. Name it "Cam".
7. Inside the "Cam" worker task, add a Loop filter to the ACQUIRE section. Set the inDelay input to 0.

8. Create a new standard Step macrofilter and name it "CamMainLoop". Drag and drop this new task into the
"Cam" worker task (inside the loop).

9. Inside the "CamMainLoop" task, add the AILDigitizer_GrabImage filter to the ACQUIRE section. Drag and
drop its inDeviceID input to the Macrofilter Inputs block to expose it.

10. Go back to the "Cam" worker task. Select the "CamMainLoop" block and set the inDeviceID parameter
values in the Properties window:

o System: GigEVision
o Device: DEVO
o Digitizer: DEVO

Part C: Initializing Camera Parameters
We must configure the camera's GenICam features to listen for the hardware trigger on the correct line.

11. Go back inside the "CamMainLoop" task. In the INITIALIZE section, add the following filters in order,
and connect the inDeviceID input of each tool to the inDeviceID from the Macrofilter Inputs block:

o 1x AILDigitizer_StopAcquisition
o 7 instances of AILDigitizer_SetEnumParameter
o 1x AILDigitizer_SetDoubleParameter
o 1x AILDigitizer_StartAcquisition
12. Configure the seven AILDigitizer_SetEnumParameter filters as follows:
o First: Parameter name: AcquisitionMode | Value: Continuous
o Second: Parameter name: TriggerSelector | Value: FrameStart
o Third: Parameter name: TriggerMode | Value: On
o Fourth: Parameter name: TriggerSource | Value: Line5 (Note: maps to physical Pin 2 on the CV60)
o Fifth: Parameter name: TriggerActivation | Value: RisingEdge
o Sixth: Parameter name: ExposureMode | Value: Timed
o Seventh: Parameter name: ExposureAuto | Value: Off
13. Configure the AILDigitizer_SetDoubleParameter filter:

o Parameter name: ExposureTime | Value: 1000.0 (microseconds)

Now you can run the application. The system will alternate the EV7's auxiliary output state every second,
generating a rising edge that hardware-triggers the CV60 camera to acquire a frame.
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Part D: Using the EV7 Timer Mechanism (Alternative Method)

Instead of changing the output value by software as shown in Part A, you can use the EV7 Timer mechanism.
To do that:

14. Delete all the filters inside the Main macrofilter.

15. Create a new task macrofilter and name it "ZuSightLoop". Add it to the PROCESS section of the Main
macrofilter.

16. Inside the ZuSightLoop, add these filters to the INITIALIZE section: Zu4Sight_ConfigureTimer,
ZuSight_EnableTimer, Zu4Sight_SetOutputSource.

17. Drag and drop the inDeviceID input of one of these tools to the Macrofilter Inputs block to create a
new task input. Connect the new input to the rest of the ZudSight filters.

18. Go back to the Main macrofilter. Set the inDeviceID input values of the ZudSightLoop:
o System: Host
o Device: Default

19. Go back to the zuSightLoop.

20. For the zZu4Sight_ConfigureTimer filter, set the inDelay parameter to 5000000000.

21. For the zZu4Sight_SetOutputSource filter, set the inSource input to Timerl.

22. Add the Loop filter to the ACQUIRE section.

Now you can run the application.
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Testing Digital Outputs of a GigEVision Camera

Purpose and equipment

The aim of this document is to demonstrate how to control external lighting using the digital output of a
GigE Vision camera in Aurora Vision Studio. The application features a WebHMI interface with a switch that
allows the user to manually change the state of the camera's output pin, which in turn turns the connected
light on or off.

Required equipment:
e Zebra CV60 Area Scan Camera
e EFFI-FLEX-15 LED Barlight with M12 Power - 4 pins connector
e 24V DC Power Supply

e PC with Aurora Vision Studio (version 5.7 used)

Hardware connection
PC and camera - Ethernet connection

e Ensure that both the PC network interface card (NIC) and the GigE Vision camera are configured to
operate within the same subnet. In this application note, a single network is configured. Devices
connected to this network have addresses 192.168.10.XXX, where XXX stands for a number from 1 to 254,
unique for every device/port connected.

e If the PC is equipped with PoE ports, the camera can be connected directly to one of them. If the PC
does not support PoE, the Ethernet connection from the camera to the network card port on the PC must
pass through an external PoE Injector.

Electrical circuit

To allow the camera to trigger the external lighting successfully, the electrical wiring must be
configured as follows:

1. The Supply Voltage (VCC, 24V) - connect in parallel to:
o Pin 1 (Main Power and I/0 Reference) and Pin 4 (Opto Out+) of the CV60 camera
o Pin 1 of the EFFI-FLEX-15 LED Barlight (Power)

2. Signal Connection - connect Pin 5 of the camera (Opto Out-) directly to Pin 4 of the barlight (Pin) to
completes the switching circuit.

3. Power Supply Ground (VCC-) - connect to:
o Pin 6 of the camera (Ground)

o Pin 3 of the barlight (Ground)

POWER SUPPLY
VCC+ VCC-

u PIN 1
O PIN 3

PIN 4

- 4 W W

PC WITH AURORA ‘
\
St Lo PIN1 PIN 4 PING PING
ETHERNET PORT
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Configuring Aurora Vision Studio application

1
2.
3
y

0o 9 o a

10.
11.

12.
13.

14,
15.
16.

Inside the ACQUIRE section of the Main macrofilter, add the Loop filter with default settings.
Create a new task named MainLoop and put it in the PROCESS section of the Main macrofilter.
Inside the MainLoop, add the GigEVision_GrabImage filter to the ACQUIRE section.

Drag and drop the inAddress and inPixelFormat inputs from the added filter to the Macrofilter Inputs
block.

Go back to the Main macrofilter.
Set the inAddress value of the MainLoop macrofilter to 192.168.10.161.
Go back to the MainLoop macrofilter.
Inside the PROCESS section, add the GigEVision_SetEnumParameter filter. Set the parameters as below:
o inParameterName: LineSelector
o inValue: Line2
Create a new variant macrofilter named ChangeState with the fork port inCurrentState of type bool.
Drag and drop the inAddress output from the Macrofilter Inputs block to the ChangeState macrofilter.
Inside the ChangeState variant macrofilter:

o False: add the GigEVision_SetEnumParameter filter. Drag and drop its inParameterName input to the
Macrofilter Inputs block. Set the inValue parameter to Low.

o True: add the GigEVision_SetEnumParameter filter. Connect its inParameterName input to the
inParameterName input from the Macrofilter Inputs block. Set the inValue parameter to High.

Go back to the MainLoop macrofilter.

Create a WebHMI panel that contains the PictureBox and the Switch controls. You can use one of the
WebHMI official templates.

Connect the PictureBox input to the outFrame output of the GigEVision_GrabImage filter.
Connect the Switch output to the inCurrentState input of the ChangeState macrofilter.
Add the IO_ERROR handler to the MainLoop macrofilter.

The final program should look like this:

= Main

Macrofilter Outputs
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Using TCP/IP Communication

Purpose and equipment

This document describes how to a make practical example of TCP/IP communication between Aurora Vision
Studio and a PLC device. For this case Aurora Vision Studio 4.11 and Simatic S7- 1200 CPU 1212C
AC/DC/RLY with TIA Portal V15 have been used. For more theory you can check out TCP/IP Communication
article.

Required equipment:
o SIMATIC S7-1200 controller or other from SIMATIC S7 family
o TIA Portal V15

o Aurora Vision Studio 4.11 Professional or later

Overview and first steps

In this example, you will create an application which sends a number from Aurora Vision Studio to a
PLC and receives the square of this value calculated by the PLC. The application will be configured as
a master and the PLC as a slave.

First, you need to make a hardware connection between the PLC and the PC. Network configuration will
be described in the next chapter.

Network configuration

Main network configuration

Create a new project in the TIA Portal environment and add your device by double-clicking on Add new
device. Select your controller model, its CPU etc. in the list of controllers available in a dialog
box. Click on OK button if you are ready.
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Expand a Program blocks list and double-click on the Main icon. Now you should see a network view.
Find the Communication tab on the right side and double-click on the TCON icon available in
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use the Command Prompt and the ipconfig command. Other parameters should be set like in the next
figure. If you use these settings, the IP of the PLC device should be set automatically. If you cannot
establish the connection, please follow steps described in next chapter about troubleshooting.
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General Configuration |
Connection . & /] " [~]
fbispem ® Connection er E
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End point: [PLC_1 [CPU 1212C ACIDCIRY] | [unspecified [~]
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4
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Troubleshooting IP addressing

If you have not been able to properly set the IP address of the PC, as described in the previous
chapter, you should set a static IP following steps described below or otherwise, feel free to skip
this step.

Choose Accessible devices from a toolbar to open the configuration window. Select PN/IE type of the
PG/PC interface and select the Ethernet card connected to the PLC. Click the Start search button,
choose your PLC from the list of accessible nodes and click on the Show button. You should get a new
static IP which you can use in steps from the previous chapter.
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Creating a PLC program
This chapter describes how to create a PLC program establishing TCP/IP communication.
You should already have the TCON function block in the Network view. Now it is time to create a

Variable Table by double-clicking on the Add new block in the Project Tree like it is shown here.
Select the Data block (DB) and name the block as shown in the image below.
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Now define variables in the Data block. Use the same names and data types as shown in the image below.
If you want to create a new row, just right click on any row and select Insert row. Please note that
setting the right values of Start Values is essential in this step.

* IP » PLC_1[CPU 1212C AUDURIy] » Program blocks » Com_Tags [DB3]
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Com_Tags

Name Dats type Start value Retain Accessiblef_.. | Writa.. |Visiblein .. |Setpoint | Comment

1 @~ Static
3 l@m=  dockET Time T#2s B =} =] =] ]
3 @an Clock_Start Bool true = (=] (=] (=]
P = Clack_Status Bool true =] ~ =) ™ B
5 @n Clock_PT Time T#500ms O (=] =] (=] ()
6 @@  TCON_Req Bool true =] =] ™ =) 0
7 <@=  TCON_Done Bool false =] =] =) =] B
8 <@=  TCON Busy Bool . =] ™ =) =] B8
S 4@ms  TCON_Errer Bool false ] ™ =) =] B
10}@=  TCON Stetus Int 0 = =] =] =] ]
11 4=  TDISCON Reg Bool f = =] =] =] o]
124m = TDISCON_Done Eool (] =) =l =] B8
i3lem e TDISCON Busy Bool = =) =] = a
idl@ = TDISCON_Eror Bool =] =) = = a
i5l@ =  TDISCON Status int (] ™ =] =] 0
6|4 =  TSEND Reg Bool se =] =] =) =] B8
17 TSEND Busy Bool e =] =] =) =] B
18 < =  TSEND_Error Bool se B = =) =] ]
i94@ = TSEND_Status Int 0 =] =) =) =] 0
20 4@ =  TSEND_Done Bool false =] =] =) =] B
2140 =  Data_To_Send Real 150 B =] =] Il B
224@s TROVEn Bool e B =) =) =] B8
234@=  TROVNDR Bool se =] =] =) =) ]
24@ = TROVBusy Bool e =] =] =] =] a8
35qn s TROV Eror Bool alse (] =] =] =] ()
O6 40 TROV Status Int 0 B (=} =] =] ]
Bill€l» Data_To Receive Real 00 = =} ™ ~ ]
28l@ = TROVLength UDInt = ™ =) =] 0
39| [« Add new I

<] [ ] >

Label all the inputs and outputs of the TCON block in the network view. To label connection drag and
drop variables from Data block to the Program block (for example TYCON) or double click on a
connection and select displayed icon like in the image shown below.
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Add 5 networks to the Main program. In order to do that right-click on the existing network and select
Insert network as shown in the image below:
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Insert additional communication block, TDISCON, from the Communication tab like on this previous
picture. Label all connections as shown in the image below. TCON block will be used to establish

TCP/IP connection while TDISCON will be used to close the connection.
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The next step is to allow exchanging data between Aurora Vision Studio and PLC. Use TRCV block for
receiving messages and TSEND block for sending messages to Aurora Vision Studio. Label added blocks as

shown in the image below:



- Network 4: Receive data from Application
Comment
WBS
*TRCW_DB"
TRCW
&%
EN EMNO
"Com_Tags". "Com_Tags".
Clock_Status — g R MNDR — TRCYV_NDR
550 —1ID "Com_Tags".
TRCV_Busy
“Com_Tags". BUSY — THLV_Busy
Data_To_ "Com_Tags".
Receive DATA ERROR — TRCV_Errar
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- Network 5: Send data to Application
Comment
DB 6
*TSEND_DB"
TSEND
%]
EMNO
"Com_Tags™.
DOME = TSEND_Done
"Com_Tags”. "Com_Tags™.
Data_To_Send DATA BUSY =i TSEND_Busy
"Com_Tags".
ERROR = TSEMND_Errar
"Com_Tags™.
— STATUS TSEND_Status

To start connection over TCP/IP using TCON you need to use rising edge signal on REQ input. Same
applies to other function blocks (in TRCV a rising edge signal should be set on EN_R input). You can
switch these values manually by right-clicking on the connection and selecting Modify. In this sample
application, an automatic pulse generator will be used in order to avoid switching the values
manually. Insert a new network and add a TP block located in the Basic instructions tab inside the
Timer operation folder (picture below).

Options
T Jma % EE
> |Favorites
v | Basic instructions
Name Description Version
» [ ] General E
» 5] Bit logic operations V1.0
~ [@] Timer operations V10 A
/TP, Generate pulse V1.0 3
4 oY Generate on-delay V1.0
- TOF’ Generate pulse Generate offdelay V1.0
4 TOMR Time accumulator V1.0
@—ﬂ?)— Start pulse timer
H)| —iTony- Start on-delay timer
@ —TOF)- start oftdelay timer
@ —{TOMR}- Time accumulator
@ —{(RT}- Reset timer
@ —(PT}- Load time duration
<] I (2]
> | Extended instructions
> |Technology

Use configuration from next picture to create a

network which will be generating a proper signal.




¥  Network 3: Make pulse
WB7
"IEC_Tirner_0_DE"
“Com_Tags". ™ "Com_Tags".
Clock_Start Time Clock_Status
] |
| IN Q { }
"Com_Tags™. "Com_Tags”.
Clock_PT— py ET — Clock_ET
WDEBEB
"IEC_Timer_0_
DE_1"
"Com_Tags". ™
Clock_Status Time
1/t N Q
"Com_Tags™. "Com_Tags".
Clock_PT— pr g7 — Clock_ET

In the last step please add a sample math function e.g. multiplying. In this example a number received
from Aurora Vision Studio will be squared and the result calculated on the PLC's side will be sent
back to Aurora Vision Studio.

- Network 6: Math cperations

MUL
Auto (Real)

EN ——

"Com_Tags". "Com_Tags".
Data_To out Data_To_Send
Receive IN1

"Com_Tags".
Data_To_
Receive — yz 2k

If all previous steps have been done correctly, your PLC program is ready. Compile the program and
download it to the device. To see current states of variables, turn on Monitoring mode.
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Creating application in Aurora Vision Studio

In this chapter, the individual steps how to create an Aurora Vision Studio application to communicate
with a PLC over TCP/IP are described. Before proceeding to the next steps, make sure that all previous
steps have been done correctly.

Aurora Vision Studio provides a set of ready-to-use filters for communication over the TCP protocol. A
full list of the filters is available here. To get more detailed information on how to work with TCP
filters, please refer to our official example IO Simple TCPIP Communication and the article Using
TCP/IP Communication in the Aurora Vision Studio documentation.

First of all, create a new project and add a TcpIp_Accept filter. This filter, as well as other TCP/IP
filters, are available in the Program I/O category of a Toolbox. Please note that TcpIp_Accept filter
accepts a connection from a remote client, so in this case the Aurora Vision Studio program will be
working as a server. If you want the program to work as a Client, the TcpIp_Connect filter should be
used.

Set inPort value to 2000 to match configuration from PLC. Insert a TcpIp_Close filter below the
TcpIp_Accept and connect the outSocket output with the inSocket input as shown in the image below. If
the connection has been configured properly, you should be able to step over all steps in program.


https://docs.adaptive-vision.com/current/studio/filters/TCPIP/index.html
https://docs.adaptive-vision.com/current/studio/technical_issues/TcpIpNetworking.html
https://docs.adaptive-vision.com/5.7/studio/filters/TCPIP/TcpIp_Accept.html
https://docs.adaptive-vision.com/5.7/studio/filters/TCPIP/TcpIp_Accept.html
https://docs.adaptive-vision.com/5.7/studio/filters/TCPIP/TcpIp_Connect.html
https://docs.adaptive-vision.com/5.7/studio/filters/TCPIP/TcpIp_Close.html
https://docs.adaptive-vision.com/5.7/studio/filters/TCPIP/TcpIp_Accept.html

D. TcpIp_Accept

Create a new Task Macrofilter and create an inSocket input (you can do this by dragging the outSocket
and dropping it on the macrofilter). Connect outSocket from TcpIp_Accept filter to the inSocket input
of Task Macrofilter. In this example Aurora Vision Studio will connect over TCP/IP only once and the
connection will be held. The data exchange will be executed inside the Task Macrofilter.

inKeepAliveTime*

1. MainLoop

2. TcpIp_Close?

3. Loop

Inside the MainLoop macrofilter you need to add the TcpIp_lWiriteBuffer filter to send messages and
TcpIp_ReadBuffer to receive messages over TCP/IP. PLC program works on Buffer data type, in our
example user will be specifying decimal numbers, therefore conversion from Buffer to Real value is
needed. To do so, use the WriteRealToBuffer and ReadRealFromBuffer filters which automatically convert
decimal value into specified binary representation and write it to/read it from a buffer.

Add the Loop filter at the end of the algorithm inside MainLoop macrofilter. Make sure to set proper
format - SinglePrecision_32Bit_BigEndian, otherwise program will not work properly. The algorithm
should look like the one shown in the next picture.


https://docs.adaptive-vision.com/current/studio/user_interface/CreatingMacrofilters.html
https://docs.adaptive-vision.com/5.7/studio/filters/TCPIP/TcpIp_Accept.html
https://docs.adaptive-vision.com/5.7/studio/filters/TCPIP/TcpIp_WriteBuffer.html
https://docs.adaptive-vision.com/5.7/studio/filters/TCPIP/TcpIp_ReadBuffer.html
https://docs.adaptive-vision.com/5.7/studio/filters/BinaryData/WriteRealToBuffer.html
https://docs.adaptive-vision.com/5.7/studio/filters/BinaryData/ReadRealFromBuffer.html
https://docs.adaptive-vision.com/5.7/studio/filters/LoopGenerators/Loop.html

Macrofilter Inputs

0. WriteToBuffer: Real
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1. Tcplp_WriteBuffer?

2. Tcplp_ReadBuffer?

3. ReadFromBuffer: Real?

Macrofilter Outputs

In the next step simple HMI will be created. Add a NumericUpDown and TextBox controls from the
Controls tab. Connect NumericUpDown outValue output to the WriteRealToBuffer inValue input (previous
picture) and the output outValue of ReadRealFromBuffer filter to the inText of the TextBox control.
Set the properties of the NumericUpDown HMI control as shown in the next picture.

5 Toolbox | GB HMI Corttrols |0y Project Explorer

_
@7 L[E]

Appearance ~
[ BackColor {Window;255;255;255;255} [
BorderStyle Fixed3D
[# Font {Microsoft Sans Serif;8.250;False;False;False. .. [
[# ForeColor {windowText;0;0;0;255} Q
TextAlign Left
Value 0.000
Behavior
Enabled True
Visible True
Data
DecmalPlaces 1
Increment 0.500
Maximum 100.000
Minimum 0,000 W
NumericUpDown E

Displays a single numeric value that the user canincrement and decrement by
clicking up and down buttons onthe control.

Show help...

In the last step use Label control to describe the previously added controls. The current algorithm
should look like the one shown in the next picture. The program can work in current state; however, it
will be improved in next steps.
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https://docs.adaptive-vision.com/5.7/studio/filters/BinaryData/ReadRealFromBuffer.html
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Macrofilter Inputs

0. WriteToBuffer: Real
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1. TcpIp_WriteBuffer?

2. Tcplp_ReadBuffer?

3. ReadFromBuffer: Real?

Macrofilter Outputs
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Main Loop is running continuously due to the inShouldLoop input of Loop, which is always true in the
current structure. In order to change that, add ImpulseButton and name it "Disconnect and exit". Loop
filter generates loop when true value is passed to the inShouldLoop input. Default state of
ImpulseButton outValue output is false, so this value should be negated before connecting it to the
Loop filter. Insert the CopyObject filter inside MainLoop macrofilter and set the Bool? data type.
Connect ImpulseButton outValue to the inObject input of the CopyObject filter. Right click on the
outObject output, select Property Output and Not variant. Now connect outObject.Not output to the
inShouldLoop input as shown in the next picture.

4. CopyObject<Bool?>

The same ImpulseButton control will be used to Close TCP/IP connection in Main task. Use the structure
known from description above and Figure 25 to control Loop filter in Main task as shown in the image
below:

HMI - Design |
=) MainLocp [0
Macrofilter Inputs
Input sent to PLC
0.0 =
0. WriteToBuffer: Real : Ferce] s

1. Tcplp_WriteBuffer?

2. TcpIp_ReadBuffer?

nErobed 3

inText |

3. ReadFromBuffer: Real?

4, CopyObject<Bool?>

o]

Macrofilter Outputs

The application is almost ready, but every good and stable application should have Error handling.
Next modification will allow you to see the current connection state, for example: wait for


https://docs.adaptive-vision.com/5.7/studio/filters/LoopGenerators/Loop.html
https://docs.adaptive-vision.com/current/studio/hmi/HmiControls.html#EventTriggeringControls
https://docs.adaptive-vision.com/5.7/studio/filters/LoopGenerators/Loop.html
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connection, connection is active, and lost connection. In order to do that, go inside MainLoop
macrofilter, right click on the program editor window and insert a step macrofilter. Name new created
macrofilter as "SetHmiMessage" and create new String? type input. Name the newly created input as
inMessage. This macrofilter will be used in a few places is this application, in case you use it
inside MainLoop macrofilter, insert command "Connection is active" in macrofilter properties as shown

in image below:
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2 MainLoop [ECal

0. SetHmiMessage
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5. CopyObject<Bool?>

vl

% SetHmiMessage [x| Macrofilter Outputs

Public Step macrofilter.
Show help..

Not started

Enter SetHmiMessage macrofilter and add the CopyObject filter with String? type. Add a new Label
control to the HMI window. As default text set "Wait for connection". Connect the outObjects output
from CopyObject filter to the inText input of Label control. The result should look like in the image

below:

HMI - Design |
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Macrofilter Outputs
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Currently, connection state message has two different variants: Wait for connection and Connection is
active. Now, we are going to add message which will be prompted when connection is broken. In order to
do that, you need to use Error handlers for MainLoop macrofilter. Right click on the MainLoop
macrofilter, visible in the Project Explorer window, and select Add New Error Handler... Choose IO
ERROR from the list, as shown in the next figure.
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Enter newly created error handler and add SetHmiMessage macrofilter. Set inMessage? input to
"Connection lost" as shown in the figure below:

7= Adaptive Vision Studio 5.1 Professional + Parallel Add-on - TCP_Appnote.avproj

File Edit Program View Tools Help

M) O e

L NN RN |8 & i & 5 58 S 00 17| 0 svicenss - RE &
T~ R

PEsRy el R0 x Q%) | = §10_ERROR handier (MainLocp) a)«=t|a

© TCP_Approte A Wait for connection

£} Main
P
= Z MainLoop [ 1 i
F 10_FRROR handler (MainLoop)
% SetHmiMessage [Ezapt 0. SetHmiMessage 0o =

Macrofilter Outputs

& Toolbox |9 HMI Controls | ] Project Explorer

The result should look like in the following picture. If all previous steps have been done correctly,
program should work without any problems.
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If you want to test program with occurring errors, you should unlock breaks in settings, as shown in
the image below. With these settings, a pop-up window with error messages will not appear.
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Using Modbus TCP Communication

Purpose and equipment

This document describes how to make a practical example of establishing Modbus TCP communication
between Aurora Vision Studio and a PLC device or a Modbus TCP simulator. Aurora Vision Studio 5.2 and
the Simatic S7- 1200 CPU 1212C AC/DC/RLY controller with TIA Portal V15 were used to accomplish this
task. For more theoretical background refer to the Working with Modbus TCP Devices entry.

Required equipment:
o Modbus TCP simulator, e.g. EasylModbusTCP
o SIMATIC S7-1200 or other controller from the SIMATIC S7 family
o TIA Portal V15

o Aurora Vision Studio 5.0 Professional or later (version 5.2 was used)

Overview and first steps
In this example, you will create two versions of the application, basic and advanced:

o the basic version of the application does not require a PLC; a Modbus TCP simulator can be used
instead. This program enables exchanging basic data types between the Aurora Vision Studio client
and the Modbus TCP server (PLC or a simulator);

o the advanced version of the application requires additional logic to be implemented in the PLC
program. It simulates a dynamic mathematical model which represents a heater: a user can change
parameters of the model parameters so the object can react slower or faster. A user can manually
modify the model input parameters which represent the voltage fed to the actuator device. The PLC
sends feedback about the temperature level which is then shown on the HMI;

First, you need to establish a hardware connection between the PLC or the PLC simulator and the PC.
The network configuration will be described later in this entry.

Basic program with Modbus TCP simulator

Open the EasyModbusTCP simulator and press the Setup button in the lower left corner of the
application window. A Properties window will pop up: follow the image below to set up the
configuration:
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4 FC 15 (Write Multiple Coils) 17
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Then open a new Aurora Vision Studio project, add the ModbusTCP_Connect filter to the INITIALIZE
section and the ModbusTCP_Close filter to the FINALIZE section. Aurora Vision Studio provides a set of
ready-to-use filters for communication over the ModbusTCP protocol. A full list of the relevant
filters is available here.
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https://docs.adaptive-vision.com/current/studio/filters/ModbusTCP/index.html

Add a Task Macrofilter to the PROCESS section.
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Open the newly created Task Macrofilter and add the ModbusTCP_ReadDiscreteInputs,

ModbusTCP_ReadMultipleIntegerRegisters, ModbusTCP_ForceMultipleCoils

and

ModbusTCP_WriteMultipleIntegerRegisters filters in the arrangement simulating that in the image below:
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Time elapsed: 37.19

Basic program with a PLC

Network configuration

Main network configuration

Create a new project in the TIA Portal environment and add your device by double-clicking on the Add
new device button. Select your controller model, set its CPU and other available components listed in
the drop-down menu. Once you are ready, click the OK button.
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Expand the Program blocks list and double-click the Main icon. A network view will appear. Expand the
Communication tab on the right-hand side (within the Instructions section) and double-click on the
MB_SERVER icon available at the Communication -> Others —-> MODBUS TCP location.
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Drag the MB_SERVER block from the Communication -> Others —> MODBUS TCP location and drop it on to
Network 1 within the application Basic.
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Select the Accessible devices icon from the toolbar to open the configuration window. Select the PN/IE

type of the PG/PC interface and then the Ethernet card connected to the PLC. Click the Start search

button, choose your PLC from the list of accessible nodes and click the Show button.
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Accessible devices

Type of the PGIPC interface: ﬁ_PNNE |'|
PGIFCinterface: Rl Intel(R) Ethernet Connection (2) 1219-LI [~ @

Accessible nodes of the selected interface:

Device Device type Interface type Address MAC address
cifsrepns CIFX REIPMS W3.5.... PMIIE 192.168.250.1 00-02-A2-61-0C7F
plc_2 CPU 1212CACID... PNIIE 192.168.250.55 28-63-36-7C-7A-6F

|| Flash LED

Startsearch

Online status information: [ pisplay onlyerror messages

1. Found accessible device cifirepns
o Scan completed. 2 devices found.
7 Retrieving device information...

Scan and information retrieval completed.

EINMNEY

r Show 1 ‘ Cancel

Creating a PLC program

This chapter describes how to create a PLC program to establish communication. The basic application

that we start out with has only one function block; it is the same one that was created in the
previous section:

* Block title: “Main Program Sweep (Cycle)®

Comment

hd Network 1: Communicate via ModbusTCP as server

Comment

%DB1
*ME_SERVER_DE"
MB_SERVER
—————————— ] Y ENO
false — DISCONMECT NDR — "MECanfig™.NDR

"BUFF".DATA — MB_HOLD_REG DR — "MBCaonfig” DR
"MBEConfig”. ERROR —i "MEConfig™ ERROR

COMMECT COMMECT STATUS "MBConfig™ STATE

The MB_SERVER instruction is used to establish the Modbus TCP communication. In the image above, you
can see some DB blocks connected to several inputs and outputs of the MB_Server block. In order to

establish communication between a client and the server, you will need to set them up according to the
way presented below:

o MBConfig - DB block which defines the connection type, the address of the ModbusTCP server as
well as the used Port (by default 502)



Add new block

Name:
| MBCONfig|

Type: @ Global DB [~
Organization Mumber:

block

% Description:

Function block Data blocks (DBs) save program data.

i

Function

Data block

mare...

» | Additional information

[w] Add new and cpen r oK 1 | Cancel |

Now, define variables in the Data block. Use the same names and data types as in the image below.
If you want to create a new row, just right-click on any row and select Insert row. Note that
setting the right values of the Start values is essential in this step.

Modbus_example_basic » PLC [CPU 1212C AUDURIy] » Program blocks » MBConfig [DB3]

= =¥ B, B = 7 Keepactualvalues [g Snapshot ™ ™) | Copysnapshots tostartvalues [ (. Load startvalues asactualvalues B, ) =
MBConfig
Name Data type Start value Retain Accessiblef_ Writa_. | Visiblein .. Setpoint Comment
1 4@ v static
3 4@ = + CONNECT TCON_IP_v4 (=] =]
3 @ = Interfaceld HVLANY 64
il = D CONN_OUC 1
5 4@ =  ConnectionType  Byte
6 @ =  ActiveEstablished Bool
7 @ = v RemoteAddress  IP_v4
s @ = = ADDR Array[1.4] of Byte
s @ = ADDR[1] Byte
10 @ = ADDR[Z] Byte
1| = ADDR[3] Byte
12 @ = ADDR4] Byte
13/ =  RemotePort Ulnt t
14/ =  LocalPort Ulnt Iocal UDPITCP port number
15 4 = NDR Bool ] (=] =] =] O
16 4@ = DR Bcol B =] =) =) ]
17 | = ERROR Bool 0 =] ™ =] 0
18 4 = STATE werd ] =) = =] 0

BUFF - DB block serving as the communication buffer for the data received or sent between the PLC
and the Aurora Vision Studio application

Rdd new block f

Name:
[BUFA

Type: @ Global DB
% gued

block
() Manual

@ Automatic
# Description:
FB P

Data blocks {DBs) save program data.

Function block

i

Function

e

Data block

mare...

> | Additional information

Add new and open oK Cancel
pe




Create a word array in the BUFF data block, it should have the same size as it does in the image

below:

m blocks » BUFF [DB2]

Keep actual values [gg Snapshot ™ ™ copysnapshots tostartvalues | (% Load startvalues as actualvalues [y ) =
BUFF
| Neme | Data type | start value \Retain | Accessiblef... |Writa.. | Visiblein .. Setpoint | Comment
1 <@ v Static O = ] O O
2 @ = » DA Arrsy[0_100] of Word (] =] =] =] (]
<] i ][>

Attach the data block variables to the inputs and outputs of the MB_SERVER block in the way presented

below:

* Block title: “Main Program Sweep (Cycle)”
Comment

Network 1: Communicate via ModbusTCP as server

Comment

%WB1
*MEB_SERVER_DB"

MB_SERVER

EN
false — DISCONNECT
"BUFF".DATA — MB_HOLD_REG

"MBConfig®.
CONNECT — conNECT

ENO
MDR = "MBConfig” NDR
DR —i"MEConfig™.DR
ERROR = "MEConfig™.ERROR
STATUS *MBConfig® STATE|

STATE

Word

If all previous steps have been performed correctly, your PLC program is ready. Compile the
application and download it to the device. To see the current states of variables, turn on the

Monitoring mode:

Project Edit View

Of Y seveprojer @ X BB X 02 (2

Insert Online Options Tools Window Help

m . E’ Go online # Go offline k

B 3 ) <carchinproect- | 5

wE=EA=

S s

06 BT ¢= s

Use the application created in Aurora Vision Studio in the section where the Modbus TCP simulator was
used. To test discrete inputs, coils and registers in TIA Portal, create a Watch table and a Force

table, like in the image below:
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Tox ot

(23

GigEVision  GenlCam

<i>
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5

10

5

MEEE

o x
XIS + Epert | @ Engish
4P X inSauses 4P X inintegeraues | arx
outintegerValue inStatuses inintegerValues

o |False o |21

1 [True FNE

2 [False 2 [se

3 [False 3 s

"
Testimage TestSufece Empty  Filmstip
Imsge

5 Image Accuision (Third Party)
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7 @ e
Bosler  Dshus XS SmarRay EE Y ISR
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Creating a PLC program

This chapter describes how to modify a basic PLC program to meet requirements of advanced usage a

S

mentioned at the beginning of this article. If you have created a Basic PLC program described in the

previous chapters, save this project as a copy with a new name. Otherwise, create BUFF and MBConf
data blocks as described in this section.

Create a new Data block called ModelData with the variables set like in the image below:

ig

Project Edit Vi Dnte LE Totally Integrated Automation
UF (Y seveproject S X GiMIG ® R coonline ¥ Gooffline | f M 1B > — ] * PORTAL
Devices E
= SFi B, B E= °7 keepacwalvslues [gg: snapshot | ®, . copysnapshots tostartvalues B & * = ﬁ_'
ModelData 5
¥ ] Modbus_example_medium Name Data type Start value Retain Accessible f. Writa..  Visiblein . Setpaint F—
B Add new device <@ > Static L,‘l_J
& Devices & networks @@= Gain DWord ) =] =} =} B g
~ [i§ PLCCPU 1212C ACIDCRlY] @ T DWord B =] =] =] 8 ES
IIf Device configuration as  d DViord =] ™ =) =} B &
2| Online & diagnostics s discaled DWord a ™ =) ) 8
~ [ Program blocks @ ditime Dint =] =] =] =] B
B Add new block s Ouput DWord a =) =) ) 8
=& \ain [0B1] @ Outputprev DWord B =] =] =] =]
@ BUFF [DE2] @=  Control DWord B8 =] = = =
@ MEConfig [DB3] s impulse_bit Bool ] =] =] =} B
@ ModelData [DB4]
» I System blocks ~ & [ ] >
hd ‘ Details view \Q Properties "m’m‘
J General H Texts ‘l Supervisions
General []
Name Offset Data type Attributes e
la DWord
lm T Dword . Name [Static ]
@ dt DWord Data type | E
@ drscaled Dword r
<0 dt_time Dint Defaultvalue | ]
@ output Dword Startvalue | ]
< T ] Comment -
Portal vie 73 Overview @ ModelData (... [

Nothing has changed for Network 1 of the Advanced program; MB_SERVER block is used to establish t
Modbus TCP connection. For Network 2 use MOVE blocks to move appropriate BUFF data words to the
ModelData.Gain variable.

* Block title: “Modbus TCP Medium example”

Comment

Communicate via ModbusTCP as server

WDB1
“MB_SERVER_DE"
MB_SERVER
EN ENO
falze — DISCOMMECT NDR — “MEConfig” NDR

"BUFF".DATA — MB_HOLD_REG DR — "MECenfig” . DR
*MBConfig” ERROR —i "MBConfig” ERROR

CONMECT — CONNECT STATUS — “MEConfig™ STATE

*  Network 2: Move BUFF words to "Gain® DWord

Comment

MOVE MOVE
EN — EN — —
"BUFF".DATA[D] IN “ModelData”. "BUFF".DATA[1] IN “ModelData™.
3 OUTl Gain%Wo 3 OUTl Gain. %W

For Networks 3 and 4, use MOVE blocks to move BUFF words to ModelData.T and ModelData.dt.

*  Network 3: Move BUFF words to "T° DWord

ent

MOVE MOVE
EN — EN — —
“BUFF" DATAL2] — I “ModelData™ T "BUFF DATAIS] — N “ModelData™T
3 QUT — WD 3 QuUT — HW

¥  Network 4: Move BUFF words to "dt* DWord

o

ent

MOVE MOVE
EN — Eb

“BUFF" DATA[4] — I “ModelData" dt "BUFFT.DATAIS] — N “ModelData”.dt
H QUTY — eV 3 ouTy — W1

For Network 5, use MOVE blocks to move BUFF words to ModelData.Control. For Network 6, use a CONV
block to convert Real values to Dint values for further use in timers blocks.

he




*  Network 5: Move BUFF words to "u® DWord

MOVE MOVE
EN — EN — —
*BUFF* DATA[B] — IN “ModelData” "BUFF" DATA[7] — In "ModelData*
% oum Control 2Wo s oumt Control 2W1

¥  Network 6: ConvertReal to Dint for Timers

CONV
Real to Dint

EN
“ModelData".dt — IN “ModelData™.dt_
ouT — time

Network 7 uses TON Timer blocks to generate a timed impulse signal for further calculations. Create a
new branch in this network, put TON blocks in the network and create Data blocks appropriate for them.

¥  Network 7: Generate timed impulse signal with dt_time period

“WDB6
"|EC_Timer_0_DB"
“IEC_Timer_0_ TOMN
DE_1".Q Time
—/—mn Q
"ModelData™.dt_ ET
time — pr
WB7
“IEC_Timer_0_
DB_1"
“IEC_Timer_0_ TON
DE".Q Time
— ————m Q=
"ModelData™.dt_ ET
time — pr

For Network 8, use a DIV block to scale ModelData.dt from milliseconds to seconds for further
calculations. For Network 9, use the logic presented in the image below. The formula for the CALCULATE
block should be as follows:

OUT:= IN5 + IN3 / IN2 * (IN1 * IN4 - IN5)

*  Network 8: Convert™dt” from miliseconds to seconds for calculation

DIV
Real
EN —
“Mode|Data”.dt — N1 "ModelDats " dt_
000.0 — N2 out —scaled

*  Network 9: Calculate model cutput every “dt” miliseconds

*IEC_Timer_0_ CALCULATE
DE".Q Real MOVE
{F | EN EN —— —_—
“ModelData”. - - -4 .
impulse_bit OUT:= IN5+IN3/IN2* (INT ... ModelData™ ModelData®.
pulze_! Output— |y 2 oUT Output_prev
“ModelData”™ Gain N1 “ModelData™
“ModelData™.T— N2 OUT — Output
“ModelData™.dt_
scaled — N3
"ModelData”
Contral — yg.
"ModelData".

Output_prev IN5 3¢

For Network 10, use MOVE blocks to move ModelData.Output_prev words to BUFF. This variable will be
read in Aurora Vision Studio application.

*  Network 10: Move "y _new” to the ModbusTCP server buffer

MOVE
EN — —_—
i OuT "BUFF".DATA[21]

3% OUT1 BUFF".DATA[20] “ModelData®

“ModelData”.
Output_prev. Output_prev.
B0 — iy BT — |y



Creating Aurora Vision Studio program

This Application Note does not explain how to create an HMI for an advanced program example. Take a
look at the official Aurora Vision Studio example ModbusExample_Advanced.

dvanced. - o x

[NHNFS] £ Expert | @ English

Fle Edt Progam View Tools Help

- O] b b B T S )

Program Edtor by

Control of the temperature level using ModbusTCP

 ModbusErample_Advanced
& Main® »

& & MainLoop el Model parameters
 10_ERROR handler (MainLoop)

F ModbusTCP_Readivree 1 : Parameter k:

S £ ModelOutputGeneration 1
£ ModelutpuGensratonralse) Parameter T:

# ModelOutputGeneration(True)

2 UpdateDisplaysonHbr = Parameter dt:

% UpdateStatustabel [

Parameter u:

Status and mode choice

Status || Offline E

Notifications

Temperature: 42.58°C
Control: 17.00v

Level  message &
varning  1Tcp/Ip socket(s) left unclosed. Use TcpIp_Close to avoid this warning.

1mf0 [Main] Progran execution stopped.

o [Hsin] Progran initializes.

© MainLoop [x
PublicTaskmacrofier.

Resits | O Fimsirp Defauk

The MainLoop macrofilter body which is iterated every 200 ms:

@ @ MainLoop
Macrofilter Inputs

INITIALIZE
0. ModbusTCP_Connect
Establishes connaction with the Modbus davice.

ACQUIRE
1. CreateArray<Real>

2. ModelOutputGeneration

Outputs temperature and control value basing on inbuilt
offline simulator or PLC model.

A

3. UpdateDisplaysOnHMI
Updates numeric indicators and profileboxes on HML

inTemperatureValus

FINALIZE

Macrofilter Outputs

7

The False branch of the ModelOutputGeneration variant macrofilter:



varant: < | Fase >

Macrofilter Inputs

0. Formula

outK = inRezlvalues[e]

outT = inRealvalues[1]

outDt = inrealvaluss[2] / leee

outControl = inRealvalues[3]

outy : Real = prev(outy, @) + cutDt/outT * (outk * cutControl -
previouty, 2})

outk

1. UpdateStatusLabel

Macrofilter Qutputs

The True branch of the ModelOutputGeneration variant macrofilter:

[= ¢ ModelOutpuiGenerstion(True) £ Main .ﬁ.@

Variant: (l True |

Macrofilter Inputs

0. ModbusTCP_ReadWrite?

Writes elements to server buffer and reads elements from server
buffer basing on Modbus TCP connection.

cd

1. Formula

outstring =
if inIshotnil
then "Connected”
else "Not connected”
outTemperature = inTemperaturs 22 @
outControlvalue = inCentrolvalue 22 @

2. UpdateStatusLabel

Macrofilter Outputs

The ModbusTCP_ReadWrite macrofilter which is invoked in the online mode:



2. GetArrayElements: Unsafe<Real>

Macrofilter Outputs

The UpdateStatusLabel macrofilter which is invoked in a few parts of the program; for instance, to
notify the user about successful execution or an upcoming error:

Macrofilter Inputs

L

0. CopyObject<String>

Macrofilter Outputs

An IO_ERROR error handler which is executed when connection in the online mode is interrupted:

Macrofilter Inputs

1. UpdateStatusLabel

Macrofilter Outputs




Interfacing Zebra uUSight computer (Modbus TCP - Server) to Aurora
Vision Studio

Purpose and equipment

This document explains how to configure Modbus TCP PLC with Aurora Vision Studio using Zebra u4Sight
computer. In this setup, the Zebra ud4Sight computer running Aurora Vision Studio acts as a Modbus Slave
(Server), while the PLC acts as a Modbus Master (Client).

Required equipment:
o USight computer (used 4Sight XV7);
o Siemens S7-1200 PLC;
o Ethernet switch with at least 3 In/Outs might be useful - simplifies configuration;
o PC with TIA Portal V19 (for PLC configuration);
o Aurora Vision Studio 5.6 or later (version 5.6 used).
Application notes demonstrates configuration steps for specific u4sight model, but it is not obligatory

to use this one. If you have different model, please refer to manuals provided by its manufacturer.

Hardware connection

In application notes there is configured one network which uses Ethernet switch. Devices connected to
this network have addresses 192.168.1.XXX, where XXX stands for number 1-254 unique for every
device/port connected.

In Zebra d4Sight manual it is mentioned that PLC Software should not be installed on zZu4Sight PC. Taking
this into account, we have one PLC and two computers in our network:

____________________________________________________ e S S
! PLC] :r Computer - with Tia Portal‘:
I i !
I I !
! Ethernet port X1 P1R Ethernet port X1 P2R E ! Ethernet port |
! 192.168.1.1 192.168.1.XXX ! ! 192.168.1.10 i
S I N = T )
f Switch |
| 4 ¥ |
I |
{ Ethernet Ethernet Ethernet Ethernet Ethemnet !
| |
I I
L J

________________________________________________ N

48Sight XV7 with Aurora Vision Studio!

Port 2
192.168.1.50

I
I
I
I
I
I
I
I

Before proceeding to the further point, make sure that all devices are powered up.

Configuring MIL on Zebra uSight

Before creating the application in Aurora Vision Studio, the Modbus slave service must be enabled in
the MIL configuration.

1. Open the MILConfig application on the ZdSight computer.
2. In the left pane, navigate to Communication -> Modbus.
3. Add a new instance. Set parameters:

= Name: Modbusl

s Type: tcp

= Model: slave

s Interface: Port 2

= ID: 255

4. Save the configuration


https://www.zebra.com/us/en/products/industrial-machine-vision-fixed-scanners/vision-controllers/4sight-series.html
https://aurorahelp.zebra.com/aurorail/MILV24H2HelpFiles/MILHelp.htm?topic=UserGuide%5CIndCom%5CIndustrial_communication_with_Modbus.htm#SettinguptheenvironmenttousethelocalcomputerasaModbusslave

1 miLconfig

~ il General
Information
Default Values
Libraries
Patents and Copyrights
Tools theme
M Non-Paged Memory
I Benchmarks and Utilities
~ il Boards
Clarity UHD
GeviQ
GigE Vision

Status Interface Mode
Ready Port2 slave

Type 1D
tp 255

21 Madbus protocol

Neme: [ Modbusi

Type: p

Mode: slave

IrisGTX
» Ml Radient eV-series Interface: | Port2 -
» Ml Rapixo series D 255

USB3 Vision
I Distributed MIL

i Licensing

~ @ Communication
PROFINET
= Modbus
Etherhlet/IP
CC-Link

B Multi-processing

il Display

. Updates

I Troubleshooting

Refresh Add Remove Modify

Aurora Vision Studio application
The application utilizes dedicated ZuSight Modbus filters to read and write holding registers.

1. Inside the Main macrofilter, go to the ACQUIRE section and add a Loop filter to keep the task
running continuously.

2. In the PROCESS section, create a new Step Macrofilter named MainLoop. Add two macrofilter inputs:

= inDeviceID of type Z4SightSystemAndDeviceldentifierx*

= inInstanceName of type String*
Set the inInstanceName value to match the MILConfig setup (ModbusI).

3. Open the MainLoop macrofilter. In the ACQUIRE section, add the Loop filter. Set its inDelay input
to the desired polling rate (e.g., 500 ms) to regulate the communication frequency.

4. In the PROCESS section, add the Zu4Sight_Modbus_WriteHoldingRegisters_uintl6 filter. Link the
inDeviceID and inInstanceName from the macrofilter inputs. Set inOffset to @ and the inValues to
{1;2}.

5. Add the zuSight_Modbus_ReadHoldingRegisters_uintl6 filter. Link the inDeviceID and inInstanceName
from the macrofilter inputs. Set inOffset to 20 and inCount to 16. Present the outValues in the
Preview window.

6. In the Project Explorer, right-click on the MainLoop macrofilter block, select Add New Error
Handler, and choose IO_ERROR.

© Main 2 MainLoop

MainLoop 10_ERROR handier (MainLoop)

Macrofilter Inputs

W

1. MainLoop Macrofilter Outputs

Macrofilter Inputs

1. 74sight_Modbus_WriteHoldingRegisters: uint16

“nitacetine'|
e

2. 74sight_Modbus_ReadHoldingRegisters: uint16

Configuring PLC in TIA Portal

Note: Aurora Vision Studio (and the Modbus protocol standard) transmits data in Big-Endian format.
Siemens S7-1200 PLCs store data in Little-Endian format. A byte-swap conversion will be required
on the PLC side to interpret the values correctly.

1. Device Configuration

After adding the S7-1200 PLC to the project, apply the following settings in the Properties tab:


https://docs.adaptive-vision.com/5.7/studio/filters/LoopGenerators/Loop.html
https://docs.adaptive-vision.com/5.7/studio/filters/LoopGenerators/Loop.html
https://docs.adaptive-vision.com/5.7/studio/filters/Z4Sight/Z4Sight_Modbus_WriteHoldingRegisters_uint16.html
https://docs.adaptive-vision.com/5.7/studio/filters/Z4Sight/Z4Sight_Modbus_ReadHoldingRegisters_uint16.html

s PROFINET interface [X1]: Set the appropriate IP address and add/setup the Subnet. Ensure it
is in the same subnet as the ZuSight computer.

9 Properties “"5 Info H& Diagnostics ‘

JGeneraI H 10 tags H System constants H Texts ‘

~ General
Project information
Catalog information
(dentfication & Maintena..
Checksums

b PROFINET interface [X1]] Name: [PROFINET interface_1 ]

General

~
| PROFINET i [x1]

General

Author: |avsteam ]
Ethernet addresses

Time synchronization Comment: o
Operating mode
» Advanced options =
Web server access -
~ DI14/DQ 10
General
} Digital inputs
» Digital outputs
10 addresses.
AI2IAQ 2
DQ4 signal board (200 kHz)
High speed counters (HSC)
Pulse generators (FTO/PWM) Internet protocol version 4 (IPv4)
Startup
Cycle (o) SetIP address in the project
Communication load

Ethernet addresses

Interface networked with

subnet: [PN/IE_1 =]

IPaddress: | 192 . 168 . 1 ot
System and clock memory
SIMATIC Memory Card Stz
Web server () Use router
Multiingual support
Time of day

el [

Router addr

(O IP address is set directly at the device

System and clock memory: Check Enable the use of system memory byte and Enable the use of
clock memory byte.

| 9 Properties |‘j, Info |& Diagnostics |
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System and clock memo
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b AI2IAQ2 L ?
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Startup Address of clock memory byte |0
< (MBx):
ycle
Communication load 10 Hz clack: |%MD.0 (Clock_10Hz)
System and clock memory 5 Hz clock: |%MD.1 (Clock_5Hz)
SATIC Memory Card 25 Hz clock: |%MD2 (Clock_2.5Hz)
b Web server L
Muttiingual support 2 Hz clock: | %MO 3 (Clock_2Hz)
Time of day. 125 Hz clock: | %M0.4 (Clock_1.25Hz)

~ Protection & Securlty

Protection of the PLC con...
Access level 0.625 Hz clock: |%MD.6 (Clock_0.625Hz)

1 Hz clock: |%MO 5 (Clock_1Hz)

¥ Connection mechanisms 05 Hz clock: |%M0 7 (Clock_0.5Hz)
Camifienss monagar ~ '

<[ u 2

s Access level: Set to Full access (no password).

|9 Properties  |*} Info |/ Diagnostics

JGenemI H 10 tags H System constants H Texts ‘

General

Access level
Ethernet addresses

Time synchronization
Operating mode
Advanced options

Web server access

» DI14/DQ 10

) AI2IAQ 2

» DQ4 signal board (200 kHz)
)

»

Select the access level for the PLC.

Access level Access

High speed counters (HSC) e e )
Pulse generators (FTO/PWM) A
Startup
Cycle
Communication load
System and clock memory
SIMATIC Memory Card

» web server

d access

LN
<

HM access

No access (complete protection)

Full access (no protection):
TiA Portal sers and HM applications will have access to all functions.
= No password is required.

Mulilingual support
Time of day
~ Protection & Security
Protection of the PLC con...
Access lev

} Connection mechanisms
Certificate manager
Security event.
External load memory

» OPCUA

» Advanced configuration

Connection resources
Overview of addresses
» Runtime licenses

7z [

s Connection mechanisms: Check Permit access with PUT/GET communication from remote partner and
uncheck Only allow secure PG/PC and HMI communication.



2. Creating Data Blocks

-

General H 10 tags H System constants H Texts

'S Properties |* Info [ 4] Diagnostics

Time synchronization
Operating mode
» Advanced options
Web server access
DI14/DQ 10
AI2IAQ 2
DQ4 signal board (200 kHz)
High speed counters (HSC)
Pulse generators (FTO/PWM)
Startup
Cycle

Communication load
system and clock mermory
SIMATIC Memory Card

Web server

Muttiingual support

Time of day

~ Protection & Security
Protection of the PLC Con...
Access level

@ Connecion mecharims
Certificate manager
Security event
External load memory

OPC UA

Advanced configuration

Connection resources
Overview of addresses
} Runtime licenses

O ——

Connection mechanisms

Permit access with PUTIGET communication from remote partner

> Connection mechanisms

Communication mode to TIA Portal and HMI

More information about ‘secure PG/PC and HM Communication'

Only allow secure PG/PC and HM communica tion

PLC communication certificate: | PLC-1/Communication-1

Two Data Blocks are required to manage the data arrays and the connection parameters:




= MBTCPData [DB11] - it holds the raw Modbus arrays and the processed (byte-swapped) arrays.

1. Define the following variables:

= Read of type Array[1..120] of UInt (Raw data received from AVS)

= Write of type Array[1..120] of UInt (Raw data to be sent to AVS)

= Read_Process of type Array[1..120] of UInt (Byte-swapped data ready for PLC logic)

= Write_Process of type Array[1..120] of UInt (PLC data before byte-swapping for
transmission)

+ % [ save project

Devices | Plant objects

- pojecs
B Add new device
£h Devces & eors | Ayt 1201 of Ut [El¥]00 5] 2]

~ L3 PLC_1 [€PU 1215€ ACIDCIRY) 5 Aay(1.120] of e 2100 8 @
¥ Device confuraton Aray(1.120] of e 4800 a8 @
vL Online & diagnostics. Array[1.120] of Uint 7200 = &
~ 5 Program blocks
1 Add new block
= hsin 081]
8 0B VecbusTCh_ Comect[0810]
& oCroa (05111
¥ 2 System bocks
» (3@ Technokogy objects
» G External source fles

0000 o

H
3
o0

~ [ Watch and force bles
I Addnewwatch e
Bl Force bl
S watch b1
» i Onlne backups
» (5 Traces
» [ opC uA communication
» (5, Devie prowy data
5 program info
) PLC alarm e s v

v [Details view

Data | Technology objects |

Name offet Dty
S 0 Amay.. [in
(Q» wite 2400 Amay(1.. | =]
Q> Read_process 00 amyll

<]

% % @ B 7 Keepocwalwabes S Smapshor " . Copysnapshors swrtvaes € &  Load surtvakes s actelvalues i 3 =]

Dsta type Offset  startvalue Retain  Accessible f... Writa

2}
=}

=]
=)

Visiblein ... Setpoint | Comment

=] =)
=] 8

D v O

2] 8
] 8

Sul-ppy &=

@ wie_rrocess 7200 eyt v
< i >
oo [Evenom e | T P e

2. Right-click the block, go to Properties -> Attributes, and uncheck the Optimize block

access option. This is mandatory to expose absolute addressing.

14 Siemens - C:\Userslavsteam|Downloads\PG\Z4Sight_ModbusTCP\Projectd\Projectd

Project Edit Vew Imert Onine Optors Took Window Help
5 3 seveproject & X e X 0104 5 MEE R ¥ coonine ¥ Goofine | fp M8 X — || 8 % [ o |

Totally Integrated Automation
PORTAL

Devices | Plant objects | & Topology view [ch Network view |[f Device view | i
& 2 | d¢ [ icrui2150 B E Y =0l K
al K
- project y , H
o A new device g
b Devices & networks .| M g
=[N3
~ [ PLC.1 [CPU 1215C ACIDCIRlY] o [WETCPDRt [OBTTT X 9
Y Device confguraton |
4 oniine & diagnostcs | | Generat | rexs | Ll
~ 2 Program bocks ° e T A
¥ At e bck e Attrbutes z|
& Noin [081] ° & s
8 DB ModhusTCP Comect(DB10] @ ine sBMmps 5
e ® S ) Onlystore i load memory g
» '8 System blocks ° iy () Data block wiite-protected n the device
I s -
» [ Techmoloay objects 3
i 4' mm“’fju'(i = Download witho. () optimized block access 3
4
s ° % [ Dat bock accessibe from OPC UA 2
8 PLC dat tpes ° i E
0 Waich and force mbls f |
1 A0 newwatch able w
Bl Force able c
38l wath a1 H
» L& Oniine backups :
( (3
< B g
d ok [ camcel H
Name offset
lais resd 00
@) wie 2400

Q> Read_Process
55

< Portal view + 5 Watch table_1 ] @ DB_ModbusT..._| @ MBTCPData (.

= DB_ModbusTCP_Connect [DB10] - it stores the connection parameters and status flags for both

the read and write operations. Set their Start values as follows:
1. MBTCPClientRead of type TCON_IP_v4:
= Interfaceld: 64

s ConnectionType: 16#0B

= RemoteAddress: 192.168.1.50 (IP address of the ZuSight computer)

s RemotePort: 502

= ID: 16#1 (Must be unique and different from the ID set in MILConfig).

2. Add Bool flags: MBTCPClientRead_DISCONNECT, MBTCPClientRead_DONE, MBTCPClientRead_BUSY,

MBTCPClientRead_ERROR.
3. Add MBTCPClientRead_STATUS of type Word.

4. Create a corresponding set of variables for MBTCPClientWrite (using a unique ID: 16#2).



jodbusTCP\Projecta\Proj

Project Edit View Insert Onine Opfons Toos Window Help

% (¥ [ save project

%

Totally Integrated Automation
PO

Devices | Plant objects

v rojects
B Add new deice
£ Devices & netviorks

Y Device confuraton
& Oniine & dagrostcs
~ (gl Program biocks
I Add new block
2 vain 081)

® 6T (0611
» 5 system biocks

» [ Technology objecs

» [ External source fles

» L rctss

» [ ALC dota types

~ (2 Watch and force b

Ed Force ble

I Add new warch bl

&3 Watch able_1

» [, Device proxy dats

» [ opc uA communicaton

3 PLC ICPU 1215€ ACIDGTRY]

@ DB_ModbusTCP_Connect [0810]

5 PLC alarm textlsts

Module

Name
¥ Device configuraton
] Oniine & diagnostcs
I Frogram blocks

@ Technobgy objecs

i} External source fles

4 Portal view

Main Logic [0B1]

35 Watch table_1

Create structure as showed in images below:

Project4 » PLC_1 [CPU 1215C AC/DC/Rly] » Program blocks » Main [OB1]

 08_ModbusT...

X ©ic4 G0N0 ER Y coonline ¥ coofine fp I x || 8 8y [Searchinpoieco | g RTAL
|
& & @ B 0 Keepacwalvalues G Snapshot % ™ Copysnapshots ostartvalues & &  Load startvalues as actual values =]
DB_ModbusTCP_Connect
Name Dota type Sertvalue  Retain | Accessible f. | Wiita.. Comment
1@~ saic w
2 @- - wercrciensead TCON_P_va =] 2 2 =
5@+ merced HU_any o @ ® 3
ilag * © conn_oue 1661 5
=5 a * ConnectionType Byte 16408 =TC
@ [6 @ +  Aeesubisnes 800l i ;
7 @ v remoadress v B
o [e@ v Arayl1.4] of yte Z|
s a = apoR) Byte =
[ ] 10 g = /ADDR([2] Byte 3
o |na «  ADDRI3] Byte
12 q L ADDRI4] Byte I
@+ Remowron unt @ 2 @
o |sa - icarn unt @ 2 @
@ [15a-  vercrciensesd osconnecr a0ol =] @ 8 @ 2]
i6@*  MeTCRCientResd DONE 500l 8 @ 8 8 8
7@ MBICRClenttead BUSY 8001 8 @ 2 @ B8
18.mt  NeICRClentead ERROR 800l 8 2] 2 @ 5]
19.@*  weCRClentead STATUS Word 8 = 2 @ 8
20 @t » weTCRClenmrte TCON__va 8 @ 2 @ 5]
2@ WeTCRCiEntiri DISCONNECT 500l fese 8 @ 2 @ @
22 @ WeTCRCientrie_DONE 500l 8 @ 8 @ B8
23 @  MBICPCientirite_BUSY 8ool (=] =] =] =] =]
%@t MEICRClentiie ERROR 800l =} 2] 8 8 5]
V| @ wercrcenwrie status Word o 8 ) 2 @ 2]
]
(=]
3 info i | % Diagnostics
i Lin L 1

Connected to PLC_1, via addr

S

&

~True, if remanent data are available

K e EEE H: Z:'Y a8 (=
Main
Name Data type Default value Comment
1 @ v Input
2 @* ntalcal Bool Initial call of this 0B
3 la- Remanence Bool
4 g~ Temp
5 an i Int Read counter
6 la" i Int Write counter

i

ERE TR T i

¥  Network 1: ClientMastre - FCO3 Read

Comment
%DB101
“MB_CLIENT_DB_
Read"
MB_CLIENT
EN
%MO0.5
“Clock_1Hz"
| — 2]

“DB_MOdbusTCP_

Connect" MBTCP

ClientRead_
DISCONNECT _ DISCONNECT
] MB_MODE
MB_DATA_
40001 ADDR
10— MB_DATA_LEN

P#DB11.DBX0.0  =MB_DATA_
"MBTCPData"Read PTR
“DB_MOdbusTCP_

Connect’ MBTCP

clientRead — ~connecT

(2 R —

"DB_MOdbusTCP_
Connect’ MBTCP
DONE —ClientRead DONE

"DB_MOdbusTCP_
Connect" MBTCP
BUSY —ClientRead_BUSY

"DB_MOdbusTCP._
Connect"MBTCP
ClientRead_

ERROR —ERROR

"DB_MOdbusTCP._
Connect” MBTCP
ClientRead_

STATUS — STATUS

saueqr (= H

sul-ppy o=

Project4 » PLC_1 [CPU 1215C AC/DC/Rly] » Program blocks » Main [OB1]

4 Properties

Y/ Diagnostics |

ol PR

R

(RS

=3

b

|k ik =0— 7} = T

» Block title: "Main Program Sweep (Cycle)”
»  Network 1: Client Mastre - FCO3 Read

¥ Network 2: Convert data from AVS - Read

Comment

1EFOR $#i:= 1 TO 120 DO
2 “MBTCEData".Read_process[#i]
3 | END_FOR;

¥  Network 3: Convertdata for AVS - Write

Comment

1EFoR #§ := 1 TO 120 DO
2 "MBTCPData" .Write[[#5]

END_FOR;

SWAP ("MBTCPData".Read[$#i]);

= SWAP ("MBTCPData".Write Process[$j1):

B

==
3
2
=
2
g
=
a

fupse) <o

saueiq] EH sysel &

=




Project4 » PLC_1 [CPU 1215C AC/DC/Rly] » Program blocks » Main [OB1] (]
ER
==

= s w | P g o, ] T = z
I E=EIEE IR G @@B 6= 0d BT El
Block interface 4
= 2
e R 1305, 0| € REON 2
» WCOMHGBBMIAVS-W"EQ
~  Network 4: client(Master) - FCO3 Write ]
Comment 2
8
2
S
%DB102 a
“MB_CLIENT_DB_
write”
MB_CLIENT Iy
EN ENO—————————— “w
@
%05 "DB_MOdbusTCP_
“Clock_1Hz" Connect" MBTCP —
_M_ REQ DONE —sClientWrite_DONE m
"DB_MOdbUSTCP. "DB_MOdbusTCP_ &
Connect’ MBTCP Connect” MBTCP s
ClientWrite_ Busy —ClientWrite_BUSY 5
DISCONNECT _
DECONNECT “DB_MOdbusTCP_ L8
1— MB_MODE Connect” MBTCP @
MB_DATA_ ClientWrite_
40021 — ADDR ERROR—'ERROR E_
10 — MB_DATA_LEN &
“DB_MOdbusTCP_ 3
P#DB11.DBX240. Connect’ MBTCP 3
o ClientWrite_
"MBTCPData".  =MB_DATA STATUS — STATUS
‘Write — PTR
“DB_MOdbusTCP_
Connect’ MBTCP
Clientrite — = cONNECT
v  Network 5:
e
80%

When monitoring values in the TIA Portal Watch Table, always refer to the Read_Process and

Write_Process arrays to see the correct decimal values.

© huros P—— - o x

e

Em-E QM s b £l [T fF & & i & | 0] 58 B 001 [ = |2

| Project Exporer - x inValues | b X atiabes v x

NN FS . REOXIQ -]

= 2o ot -

o ,

& Gusnion 1
10 5ROR handr (o)

mmﬂmmb\un»m‘

Project3 » PLC_1 [ 215C AC/DC/Rly] » Watch and force tables » Watch table
FEE R EE
i

_Name | Address. Display format. Monitor value Modify value. 7 |
o —— ’W' “VBTCPData" Read_Process(1] %DBI1DBW480  DEC 1 =]
“MBTCPData" Read_Process(2] %DB11DBW4B2  DEC 2 0
™ - —_—— ‘:‘ “MBTCPData" Read_Process(3] %DBI1DBWAB4  DEC o 0
. - “MBTCPData" Read_Process[4] %DB11DBW486  DEC o D
“NBTCPData" Read_Process[s] %DB11DBW48S  DEC o = N
“MBTCPData" Read_Process(6] %DB11.0BW490  DEC o O 1
“MBTCPData" Read_Process[7] %DB11.0BW492 DEC o O |
“MBTCPData" Read_Process[8] %DB11.0BW494  DEC o ‘B
“MBTCPDta" Read_Process(9] %DBI1DBWA5  DEC o 0
“MBTCPData" Read_Process[10] %DB11DBW498  DEC o 0
I
T “NBICPDaw" Write_Process[1] %DBI1DBW720  DEC 50 50
_ "MBTCPData"Write_Process[2] %DBI1DBW722  DEC [*125 25
“NBTCPData" Write_Process(3] %DBI1DBW724  DEC o
“MBTCPData" Write_Process[4] %DB11DBW726  DEC o 0
“MBTCPData" Wilte_Process(s] %DBI1DBW728  DEC o 0
%DB11.0BW730  DEC 0 =
%DB11.0BW732 DEC o B
“MBTCPData" Write_Process[8] %DB11.0BW734 DEC o O
“MBTCPData" Write_Process(9] %DB11.0BW736  DEC 0 O
“MBTCPData" Write_Process(10] %DBI1DBW738  DEC o 0
No element selected. x =
<Add new> m

2 rirts | B Consle 5 Resuts [ G0 Fimstp - Defaut




Using OPC UA Communication

Purpose and equipment
This document describes how to make a practical example of establishing OPC UA communication between
the Aurora Vision Studio and an OPC UA server. For more information about possible exchangeable
arguments please refer to the Communicating over OPC UA technical issue. List of available filters can
be found here: OPC UA filters.
Required equipment:

o OPC UA server simulator, e.g. OPC UA Simulation Server

o Aurora Vision Studio 5.4 Professional or later (version 5.4 was used)

Basic program with OPC UA server simulator

Open the OPC UA Simulation Server and navigate to the Status tab. The Connection Address (UA TCP) will
be further needed for the Aurora Vision Studio client:

[N Prosys OPC UA Simulation Server - O X

Options  Help

Status | Objects | Types | Namespaces

OPC UA
Simulation Server

PROSYS &)

CA

Server Status: Running
PubSub Status: Stopped
Connection Address (UATCP):  opc.tcp:// :53530/0PCUA/SimulationServer

Connection Address (UA HTTPS): No endpoint configured for HTTPS protocol.
PubSub Connection Address:

Current Server Time: 2023-12-28 09:06:00+0100
Server Starting Time: 2023-12-28 08:42:02+0100
Edition: Free

Please navigate to the Objects tab and with the right click expand Add Node -> Add Variable... and
click on it:

E3 Prosys OPC UA Simulation Server — O X

Options  Help

Status | Objects | Types | Namespaces

Simulation: I;:,.I Running | 03.01.2024 12:05:51.000 Interval (ms): | 1000 Reset
= [E] £ flE‘ s Attributes | References | Events
0‘ Basic v || |

€3 Constant, = SCl X Add variable... RtrI+AI'L+V i=85
€ Counter-| o ; @ Add Object..  Ctr+Al+0 Object
€3 Random:: Ewl : | A : lrle Objects
€3 sawtooth [ "» Description

€3 sinusoid: __:i ) . . EventMotifier None
€3 square B rlE‘ F

[x] Triangle::i Y 4

The Add New Variable should pop out. Change the Name to TestString and go to the DataType record to
change from BaseDataType to String. Click OK to save:


https://docs.adaptive-vision.com/5.7/studio/technical_issues/OPCUA.html
https://docs.adaptive-vision.com/5.7/studio/filters/OPCUA/index.html
https://www.prosysopc.com/products/opc-ua-simulation-server/
https://www.prosysopc.com/products/opc-ua-simulation-server/

| Objects )

B Prosys OPC UA Simulation Server — o P
Options  Help
|Sta‘|u5 ” Objects H Types H Namespaces ‘
simulation: @ ) Running | 02.01.202412:16:40.000 | | Interval (ms):| 1000 | | | Reset |
+ ‘ = E} ¥ [P] & |Au]1buies H References H Evenls‘
| - - . - - - 1
Q Event Notifier
¥ 7 Objects=FolderType
» [ Simulation:FolderType Events
- Send.
B 2dd New Variable X
Set the parameters for the new Variable:
| hitp://www.prosysopc.com/OPCUA/SimulationNodes/ v |
Nodeld Type Nodeld Value g Select Node X
| humeric  ~ || 1008
DataType for the instance: B
Name
[ TestString [ Q 1
Type I Boolean 3
| X BaseDatavariableType » W ByteString 1
Select Optional Members... . Datavelue
» I DateTime
¥ Diagnosticinf
i | » B Enumeration
DataType I ExpandedModeld
| W BaseDataType ¥ Guid
| ¥ LocalizedText
Eec ] | o odens
il » B Number
¥ QualifiedName
1 StatusCode
» B Structure
B XmlElement =
oK | Cancel

Create a solution in Aurora Vision Studio and place the OPCUAClient_Connect in the INITIALIZE section.
Copy the Connection Address (UA TCP) from the server to the inEndpointUrl input of the filter. Place
the OPCUAClient_ReadStringValue in the PROCESS section.

There is need to adjust the inNodeId input. You can do it by copying the Node ID from the simulator
and pasting it to the inNodeId.Identifier input in Aurora Vision Studio (by expanding inNodeId input).
It is also achievable with the click of the "3 dots" icon to open the OPC UA Server Browser:

Aurora Vision Studio Professional + Parallel Add-on - Program*

S LI T e b S ) [ S S & O BE S

oo

S| & Advanced | @ English

& Tooloox |G Project Explorer [ Workspaces

Proparies -(1I0PCUACIent ReadStingValue  ~ & X |
value (%) -

Name o inNodeld
Filter string
inConnectionid ‘@ 0
2 inNodeld 11
Namespa... | |3 i
Identfer... Numeric e
Identfier 1008 &
inAcceptBad... @ | Fase
z
inNodeId x
1d of the variable node to read the value from o
Not started

File Edit Program View Tools Help
BB - vain
Project Explorer ~ X | ProgramEdior-Design
NN o EE O X Q&
= Program
£ main

- oa x|

OPC UA Server Browser [Server1]

Gwem . msacst@
= 0. OP o

inConnectionld
inEndpointURI
inUserName

Servers.

inPassword
inSecurityMode |
inExtendedLoan g

Empty View

Server Address Space

% Root
ad g -4 Objects
inConnectionld |~ 4 Server
inAccepiBadStatus Of Aliases
> 2
« outiee 4 Simulation’
outStatusCode | % StaticData

outSourceTimestamp
outServerTimestamp|

4 MyObjects
Types
45 Views

Show/Hide Ports

inTimestamp
inFormat
outDateTimeString

inShouldLoop
inDelay |

inConnectionld

TestString
Properties:
Node id 3|umeric|1008
Browse name: 3:Teststring
Node class: Variable
Data type: String
Value rank: Scal
Access: CurrentRead, Currentiirite
User access: CurrentRead, Currentiirite
.
Description:

Tools  a

Iterations per second: 19.50

Cancel

Select

Time elapsed: 92.25 5

4bx

Add the **OPCUA_FormatDateTime** and connect the outServerTimestamp with the inTimestamp input as on

the screen below:



https://docs.adaptive-vision.com/5.7/studio/filters/OPCUA/OPCUAClient_Connect.html
https://docs.adaptive-vision.com/5.7/studio/filters/OPCUA/OPCUAClient_ReadStringValue.html

Aurora Vision Studio Professional + Parallel Add-on - Program* — o =

File Edit Program View Tools Help 2 Advanced | @ English
1 _N=N2IGIS el Wl A i S T EE S 00E 2
Project Explorer ~ % |[Program Edior- Test v 2 X ouvalue(+1) b x
NNFadFFEOX Qg [outvalue [Test string OPCUA |
& Program = | outDateTimeString |10.01.2024 13:36:35
£ Main* »

[E Prosys OPC UA Simulation Server = o 52

Options  Help

Status | Objects | Types | Namespaces

simulation: @) Running | 10.01.202414:36:35.400 | Interval (ms): 100 Reset |
B
Q

| Attributes | References | Value

v
i Toolbox| I Project Explorer [l Workspaces

(O)) Inherit from BaseDataVariableType

Properties -3 x v [ Objects:FolderType Value Type Data Type Array Size
E - » M Simulation::FolderType Constant e W String 0
ype
outSource Timestamp' Value Parameters
outSenverTmestamp Initial Value

Test string OPCUA

No element selected.

Advanced program with OPC UA server simulator

This paragraph refers to the "OPCUA_ClientWithServerSimulator" Aurora Vision Studio example which can
be found in the examples tree under OPCUA Client To Server Communication directory.

Add to the simulated server 4 nodes of type: Boolean, Date, ImagePNG and String. Change the initial
value of the ImagePNG variable to some .png type image under the lValue tab for this variable:

Prosys OPC UA Simulation Server B [m] w

Options  Help

| Status " Objects " Types " Namespaces |

simulation: @ ) Running | 03.01202413:0059000 Interval (ms):| 1000 | | Reset |
!E‘ | V4 | | Attributes “ References ” Value|
Inherit from Bz
* [ Objects:FolderType Value Type Data Type Array Size
» [0 Simulation:FolderType > ¥ ImagePNG 0

€3 TestBool-BaseDataVariableType

€3 TestDate BaseDataVariableType Value Parameters

£3 Testimage::BaseDataVariableType Initial Value

Ox89504E470D0ATADAI

€3 TestString-BaseDatavariableType

Objects | Testlmage_:-

Open the "OPCUA Client To Server Communication" example and adjust nodes (if needed) like in the
previous paragraph for the basic application. The application uses 5 nodes: 4 created above and one
double (the simulated sine which can be found in the Simulation::FolderType in the server simulator).

To modify values on the server side navigate to the Value tab. You can see changes in the OPCUA
simulated server under the Attributes tab (on the screen attached below inspecting a boolean value):



BuroraVision St 56 Professona » Paall Ad-on - OPCUA ClientWithServerSimultoravpre”

Fie it Progum View Todks Help

5 OPCUA ClentWihServerSmulator
Gt =
 Attochments
© OPCUA application note.
@ Sanple description (4THL)

NI — T Pl

NENFSdFEEIOX Q|2
= .

0. OPCUAClent_Connect

Copy connaction addres to InEndPointurl.

Adiust nods 105 to match with sarver
imulatar side: Rafur to the Aachments
Zection to opan OPCUA spplication note.

2. OPCUAClent_WriteValue: Bool

Sending bool to OPCUA Server.

- T ——
Showtice Pors | inSiau]

(-
3. OPCUAClent_WriteValue: String

Sending string to OPCUA Server.

-

4. OPCUAClent_ReadValue: Real

_

| status | Objects | Types | Namespaces
smulstion: @) Running | 08012024 16:0402500 |

Interval ():

szl el

==
T
e
i
ontonst.|
=

5. AccumulateElements<Real>

~3 OPCUAClient_WriteBoolValue
Wites aBooleanvalueto avariablenodeina0PCUA

v 1 Objects:FolderType
‘Simulation:FolderType
T

()
€3 TestDate:BaseDataVariableType

€ Testimage:BaseDatavariableType
€3 Teststring:BaseDatavariableType

Dain] progran initialized.

T (rset]
s | Fleces [ vk
| Basic -
e vae
» Nosea pe—
» AccessLevel [CurrentRead, CurrentWrite]
Nodeess varbie
» Oslotene Tesool
» oesrpion
Py Seolean

- 8 x
O = et - | @ ngien
22 B M = 12
HMI - Test abx
Image from OPCUA Server: Sinusoid from OPCUA server:
25
15
05
5
15
28,
13 £ £ 7 [ R TR
String to OPCUA server: testString
Bool to OPCUA server:
Date from OPCUA server: 03/04/2026 15:00:45
Ercty Vew abx
69 Prosy= 0PC UA Simulaton Server - o x
Options_Help

esits |00 Finsr 0cf




Interfacing Hilscher card (EtherCAT) to Aurora Vision Studio

Purpose and requirement

This document explains how to configure EtherCAT PLC with Aurora Vision Studio using Hilscher EtherCAT
card.

Required equipment:
o Supported Hilscher EtherCAT card

o Aurora Vision Studio 5.1 or later

Hardware connection

PLC and PC must work in a common LAN network, hereinafter called the shared network. In most cases
they are connected to each other through a network switch. For the EtherCAT interface, the Hilscher
communication card must be configured as a slave device. In this tutorial, Port 1 of the Hilscher card
has to be connected to EtherCAT Port 2 of the PLC.

The devices shall be connected as follows:

o Master device e.g. PLC to the shared network
o Hilscher card to PC
o Hilscher card to the EtherCAT port of PLC

o PC's network card to shared network

Before proceeding to the further point, make sure that all devices are powered up.

Configuring Hilscher Devices
Be sure to have the newest version of the following drivers:

o List of the EtherCAT firmware (Slave V4 recommended): download link
o cifX Driver Setup software (1.5.0.0 version recommended): download link

o SYCON.net to configure Hilscher card and generate configuration files: download link
Make sure you have the recommended driver installed, the newest SYCON.net and firmware prepared.
1) Configuration using cifX Driver Setup Software

The easiest way to install the firmware to the cifX Driver is using the cifX Driver Setup Software.
You can find tools for this software for instance using Control Panel menu as in the picture below.
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4 [EZ > Control Panel > All Control Panel ltems v Search Control Panel p-l

Adjust your computer's settings Viewby. Small icons

|7_-| Administrative Tools
%Q‘ BitLocker Drive Encryption
B3 Color Management
2 Date and Time
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@ Recovery
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@ Intel® Graphics Settings
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& Phone and Modem
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iy Sound
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ﬂ Windows Defender Firewall
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Using cifX Setup application select the channel you would like to configure (usually channel - CH#0)
and remove preexisting firmware by clicking "Clear". Then click "Add" to add a new firmware file and
navigate to the downloaded EtherCAT Slave firmware (path \COMSOL-ECS Vu.8.0.4\Firmware\cifX). Then
click "Apply" and finish configuration with "OK".


https://hilscher.atlassian.net/wiki/spaces/ECS4V2/overview
https://hilscher.atlassian.net/wiki/spaces/CIFXDRV/pages/80904655/V1.5.0.0+NXDRVWIN
https://hilscher.atlassian.net/wiki/spaces/SYCON/overview

h cifX Driver Setup Utility

0 X
File Device Driver
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To make sure that firmware is installed properly,
Device -> Open to achieve the result shown below.

2) Configuration of the network card

It might be necessary to change the IP of the network card from dynamic to static. In this tutorial

you can open cifX Test software and then navigate to

h cifX Test Application

File Device Information

Data Transfer

Channel Selection

=-df¥o

i~ Channelo
‘- Channell

| Property | value

Physical Address OxA33F0000

Interrupt 1]

Device Number 1251100

Serial Number 39519

Physical DPM Size 655386

Firmware Name EtherCAT Slave

Firmware Version 4.8.0.4 (Build 0)

Firmware Date 10/4/2020
Open

the following settings are used.

Driver was successfully opened!
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Close
Cancel
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3) Configuration using SYCON.net

Configuration files are generated in SYCON.net software. Firstly, pick a proper device and drag it to

the gray bus on the "Network View".
Stand - Alone Slave —> CIFX RE/ECS vi.6".

B svconinet -

This device you can find navigating to "EtherCAT -> Gateway

ethercat_projectspj
|| Fle View Device Metwork Extras Help
IDs=l@

[ETE- -1

lzea

[EX

% [5-C0 Project cthercat project
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<
g [ 4] 405 [1I]\ Network View
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DTM: EtherCat Slave DTM
Info: -

Hilscher GmbH
V1.1100.7.1620
2011-04-18

CIFX RE/ ECS V4.6
Hilscher CIFX RE ECS V4.6.X.xml
Hilscher Gesellschaft fir Systernautomation

Va6
2020-12-14

4

Ready

L Inom] ]

To open the configuration card double click on dropped icon and in the popped-up menu navigate to

"Settings/Device Assignment". Then scan for devices by clicking "Scan", mark found one it with a tick
like on the image below and then click "Apply".

E=
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In "Configuration/General Settings" you can change the configuration of memory blocks for IN/OUT
operations. By default, the Data length is set to 200 bytes. All subsequent PLC data blocks mentioned
in this document are configured for 25 bytes. In case you need memory blocks of a different size, you
can change the Data length from 0 up to 256 bytes.

[
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[ Disconnecte O Data set

Confirm all changes by clicking "Apply" and then click "OK".

Then you have to download the configuration to the device like on the screen below.
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The final step is to generate configuration files for Aurora Vision Studio. You can do this by right-
clicking on the device icon, then navigating to "Additional Functions -> Export -> DBM/nxd..",
entering your configuration name and clicking "Save". You can now close SYCON.net for this example,



remember to save your project before.
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4) Example configuration of EtherNet/IP PLC

Below you will find an example configuration process for EtherCAT PLC Omron NXJP2-9024DT in Sysmac

Studio software.

For this moment it is essential to connect with a PLC device, to do this in Sysmac Studio you need to
navigate to "Controller -> Communication Setup...". There might be an error in Ethernet Communication
Test if your network card is configured as DHCP (Configuration of the network card section in this

tutorial). If communication with PLC is established you will receive "Test OK".

¥ Connection type
Select a method to connect with the Controller to use every time you go online.
@ Direct connection via Ethernet
@ Remote connection via USB
© Ethemet connection via a hub
@ Select one method from these options at every online connection.
M Direct connection via Ethernet
B Remote connection via USE
B Ethemet connection via a hub

¥ Remcte IP Address
Specify the remote IP address.
192.168.250. _1

USE Communications Test  Ethernet Communications Test

¥ Options

i Confirm the s
i Check forced refreshing when going offline.

ial ID when going online.

¥ Response Monitor Time

Set the Res;

ponse Monitor Time in the communications with the Controller,(1- ec)
Please set a sufficiently large value

0K Cancel

Add support for Hilscher card using ESI Library configuration (path \COMSOL-ECS Vi.8.0.4\EDS). To do
this in Sysmac Studio you need to navigate to EtherCAT tab, right-click the Master icon and choose

"Display ESI Library".

en connecting to the Controller via multiple networks, such as VPN connection.
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Vendor : OMRON Corpol
Comment : EtherCAT Cou
URL:

If communication with PLC is established and Hilscher Card is connected to the EtherCAT port of PLC it
is possible to load EtherCAT configuration to the PLC. To accomplish that right-click Master icon and
choose "Compare and Merge with Actual Network Configuration".

|8 ethercat_test - new_Controller_0 - Sysmac Studio (64bit)
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27i"%' Controller Status -8

| ONUNE 192.168.250.1
ERR/ALM RUN mode

connected correctly Compare and Merge with Actual Network Configuration window should

pop-up. To match configuration in software to configuration in hardware click "Apply actual network

configuration".
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Choose previously added slave device and navigate to the "Edit PDO Map Settings" button and click it.
This step is essential to match the configuration from SYCON.net.
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Then click "Apply" and "OK".
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- NX Unit application data on the CPU Rack and EtherCAT slave backup parameters.
- Unit operation settings and NX Unit application data on Slave Terminals.

Transfer To Controller

= B

ontroller).

). All data will be re-transferr

B Do not transfer the EtherNet/IP connection settings (i.e, tag data link setting:

Transfer From Controller

Controller: Data Name

¥ CPU/Expansion Racks
CPUR
¥ Controller Setup
Operation Settings
Built-in EtherNet/IP Port Settings
Built-in I/O Setting
Option Board Settings
Memory Settings
Axis Settings
Axes Group Settings
Cam Data Settin
Event Settings

red when this option is changed.

Recompare

Compare

1

Synchronization ks

Computer

X

In the online mode of the PLC controller navigate to "Controller -> Transfer... —-> Transfer To
Controller" and download changes.
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Below you can find a test of input and output memory using a watchtable in Sysmac Studio and IO
Monitor in SYCON.net. To turn on IO Monitor you have to right-click on the icon of the card in
SYCON.net project and click "Connect". Then double click this icon and navigate to "Tools -> IO
Monitor". By clicking "Update" you can send a changed frame to the PLC.
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5) Example configuration in Aurora Vision Studio

To use EtherCAT filters in Aurora Vision Studio first you need to attach configuration files from
SYCON.net to Hilscher_Channel_Open_EtherCAT filter in INITIALIZE section. The configuration files
generated in the previous step are now required in inConfig (xxx.nxd) and inNwid (xxx_nwid.nxd)
properties of that filter. Below you can find two Step macrofilters responsible for writing data to
PLC and receiving data from it. To have cyclic communication you have to place Loop macrofilter at the
end of PROCESS section. In FINALIZE section place Hilscher_Channel_Close macrofilter.


https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Channel_Open_EtherCAT.html
https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Channel_Close.html

/> Adaptive Vision Studio 5.1 Professional (6 PT) - Ethercat_testavproj = o X
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outDatal_8Byte| 4 b X ouData2 4Byte 4bx
CEEL. T R Y [outData1_8Byte [No data outData2_4Byte |No data|
= Ethercat_test
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F WriteSection 1
‘Show/Hide Ports
outData3_2Byte. 4 b X ouDatad_1Byte 4bx
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Filter EtherCAT
No data (array)
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Show help...
Not started

In step macrofilter ReadSection you can find for example Hilscher_Channel_IORead_SInt8 filter which
writes 8 bytes of signed data to the predefined memory area. Using different offsets for each
macrofilter enables access to different variables created in PLC (Example configuration of EtherCAT
PLC section of this tutorial).

[Eomrmn e
=] % rosdsecton & var a3t A
er Inputs

L]

0. Hilscher_Channel_IORead: SInt64
8 byte read - offset 0

1. Hilscher_Channel_IORead: SInt32
4 byte read - offset 8

2. Hilscher_Channel_IORead: SInt16
2 byte read - offset 12

3. Hilscher_Channel_IORead: SInt8
1 byte read - offset 14

Macrofilter Outputs

WriteSection step macrofilter has Hilscher_Channel_IOWrite filters (for instance
Hilscher_Channel_IOWrite_SInt8) filters with adequate offsets and data types used to match PLC data
variables configuration.


https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Channel_IORead_SInt8.html
https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Channel_IOWrite_SInt8.html
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inBoardName*

2 byte write - offset 1

ilscher_Channel_IOWrite: SInt32
4 byte write - offset 3

8 byte write - offset 7

4. WriteToBuffer: IntegerArray

=

Macrofilter Qutputs

Below is presented reading and writing to PLC with Aurora Vision Studio and Sysmac Studio I/O Map.
Decimal values of variables are dependent on the data type used.

/=" Adaptive Vision Studio 5.1 Professional (6 PT) - Ethercat_test.avproj = a X
& 1/0 Map < & Expert | @ English

ek i S & (88 S 000 = |2

~ 8 x|/ ouDati_ssyte| 4 b X ouData2 4Byte| 4bx

5|zla]«=tnl [outDatat_8Byte [513 | [outData2_4Byte |65536 |

% t (1)

. RXPDO_1 Byte Out (2
RXPDO_1 Byte

. RXPD

T
[ inBoardName*| |

inConfig:
Nuwid|

T EREEEEE STorororere
=[S

outData3_2Byte | 4bx outData4_1Byte | 4P x
outData3_2Byte [1024 | outData4_1Byte |7 |
RxPDO_1 By!
. RXPDO_1 Byte
. R¥PDO_1 Byte Out (18) 31
3
1 Byte R
RXPDO_1 Byte Out (21)_20C |
. RXPDO_1 Byte Out (22)_2000_17
RXPDO_1 By 2000_18 _
outData4_1Byte |
121 ouBuferAay(] l O3
2 outBufferArray

inShouldLoop {11

PP Em P s sEEssssssssssssssssssss5%

|

TXPDO_1 Byte In (5)_3000_06

PDO_1 Byte In (6)_3000_07 2 0 e
w d - inChannelNumber

loseCommunication ,;‘ False

ofo[<[alu]slw[n]r]e
=y
&

T*PDO_1 Byte In (14)_3

. kPDO_1 Byte In (15)_3
TPDO_1 Byte In (16)_30

. T*PDO_1 Byte In (17)

T*PDO_1 Byte In (18)_30¢

. *PDO_1 Byte In (19)

TXPDO_1 Byte In (

T*PDO_1 Byte In (21

TXPDO_1 Byte In (22) 300017

Monitor type

Iterations per second: 87.67 Time elapsed: 21.77 s

Troubleshooting

1. Make sure that the current program setting is loaded to the Hilscher card. If not please use
SYCON.net application to connect and download settings to the devices as shown in the picture below.
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2. Check in your device in Device Assignment. This step was described in Configuration using SYCON.net

section of this tutorial.

3. Using Sysmac Studio you can encounter Minor fault Controller Error like below which typically does
not affect data exchange. Replacing Ethernet cables or hardware could possibly make this warning

disappear.

| (- Select the Display Target 1 Level |
! Minor fault

Controller

Details

Source

|Source Details!

Event Name

| Event Code |

Because the EtherCAT master could not perform process data
communications normally when it was in the Operational state, the Input
Data Invalid state continued for a certain period.

[Cause]
One of the following (1) to (5) occurred.

1) The Ethernet cable connector is connected uncertainly.

(
(2) The Ethemet cable is almost broken.
(

3) The contact of the Ethernet cable connector is faulty, or parts are faulty.

(4) Hardware failure of EtherCAT slave
(5) Noise

[Attached information 1]

Error Details

-0x0001 : The error occurred in the primary periodic task.
-0x0002 : The error occurred in the priority-5 periodic task.

Attached information 1 0x0001
Attached information 2
Attached information 3
Attached information 4

Switch display to show action and correction

After changes it may be necessary to restart ODMV3 service.

Start ODM Diagnostic
Service ¥
Help...

About...

Close

5. If none of the above advice has helped, please restart your computer.

Reset All



Interfacing Hilscher card (EtherNet/IP) to Aurora Vision Studio

Purpose and requirement

This document explains how to configure EtherNet/IP PLC with Aurora Vision Studio using Hilscher
EtherNet/IP card.

Required equipment:
o Supported Hilscher EtherNet/IP card

o Aurora Vision Studio 5.1 or later

Hardware connection

All devices must work in a common LAN network, hereinafter called the shared network. In most cases
they are connected to each other through a network switch.

The devices shall be connected as follows:

o Master device (e.g. PLC) to the shared network
o Hilscher card to PC
o Hilscher card to the shared network

o PC's network card to shared network

Before proceeding to the further point, make sure that all devices are powered up.

Configuring Hilscher Devices
Be sure to have the newest version of the following drivers:

o List of the EtherNet/IP firmware: download link (for CIFX 50E-RE download V3.x version)
o cifX Driver Setup software (1.5.0.0 version recommended): download link

o SYCON.net to configure Hilscher card and generate configuration files: download link
Make sure you have the recommended driver installed, the newest SYCON.net and firmware prepared.
1) Configuration using cifX Driver Setup Software

The easiest way to install the firmware to the cifX Driver is using the cifX Driver Setup Software.
You can find tools for this software for instance using Control Panel menu as in the picture below.

E=

4 [EZ > Control Panel > All Control Panel ltems v Search Control Panel p-l

Adjust your computer's settings Viewby. Small icons
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=] System

82, User Accounts

@ Windows Mobility Center

Eﬂ AutoPlay

E Communication Settings
g Defautt Programs

'@' Ease of Access Center

Flash Player (32-bit)

::-? Infrared

E2 Keyboard

:‘: Network and Sharing Center
[ Programs and Features

;9 Region

Y 5et PG/PC Interface (32-bit)
&S Storage Spaces

ﬂ Taskbar and Mavigation

.é WinCC Runtime Advanced Internet (..

i Windows To Go
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iy Sound
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[ Troubleshooting
ﬂ Windows Defender Firewall

[§ Work Folders

Using cifX Setup application select the channel you would like to configure (usually channel - CH#0)
and remove preexisting firmware by clicking "Clear". Then click "Add" to add a new firmware file and
navigate to the downloaded Ethernet/IP Adapter firmware (path \COMSOL-EIS V2.15.0.1\Firmware\cifX).
Then click "Apply" and finish configuration with "OK".


https://hilscher.atlassian.net/wiki/spaces/EIS2V7/overview
https://hilscher.atlassian.net/wiki/spaces/CIFXDRV/pages/80904655/V1.5.0.0+NXDRVWIN
https://hilscher.atlassian.net/wiki/spaces/SYCON/overview

B cifi¢ Driver Setup Utilit - O X
File Device Driver 7
About Hardware Option: |
{23 Active Devices
cifXo Firmware: Fﬂ'IErNetﬂP Adapter
23 Inactive Devices
jon: |2.14.0.3 (build O
&3 (Unknown) Version: IZ {build 0)
= CH#D Assigned Module f Firmware Files;
CH=#1 o
CHez Fie 2
CHE3 C:'Program Files\cifX Device Driver\1250100_38815\Channeld\cifxeis.nxf Remove
CH=4 Clear
CH=5
Assigned Configuration Files:
File Add
Remove
Clear
DevNi/SN - Slothr |
oK Cancel Apply Help

To be sure that firmware is installed properly you can open cifX Test software and then navigate to
Device -> Open to achieve the result like below.

h cif ¥ Test

File

cation

Device Information Data Transfer 7

Channel Selection

X0
Channeld
Channel1

r~Selection Information
Property | Value |
Physical Address 0xDFOF0000
Interrupt [
Device Number 1251100
Serial Mumber 39519
Physical DPM Size 65536
Firmware Mame EtherNet/IP Adapter
Firmware Version 2.14,0,3 (Build 0)
Firmware Date 6/29/2020
Open Cancel

Driver was successfully opened!

2) Configuration of the network card

It might be necessary to change the IP of the network card from

the following

settings are used.

dynamic to static. In

this tutorial

58 Network and Sharing Center

4 5E 5 Control Panel 5 All Control Panel Items 5 Network and Sharing Center

Control Panel Home

Change adapter settings

Change advanced sharing
settings

Media streaming options

Seealso

Infrared

Intemet Options

Windows Defender Firewall

View your basic network information and set up connections

View your active networks
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”
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@ Ethemet 3

B Ethernet 3 Properties
Networking  Sharing

Connect using:

I Intel(R) 1211 Gigabit Network Connection #2

This connection uses the folowing items:

E3Client for Microsoft Networks "
¥ File and Printer Sharing for Microsoft Networks

T pyion GigE Vision Driver

“QMRON SENTECH GigE Vision Driver

U Npcap Packet Driver (NPCAP)

T Q05 Packet Scheduler

. Intemet Protocol Version 4 (TCP/IPv4) v
< >

Instal Uninstall Propetties
Description

Transmission Control Protocol/intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks

Close Cancel

o

~ 0

Search Control Panel

Internet Protocol

General

‘You can get IP settings assigned automatically if your network supports
this capabilty. Otherwise, you need to ask your netwark administrator
for the appropriate IP settings.

() Obtain an IP address automatically
@ Use the following 1P address:

IP address: 192 .168 .250 . 5
Subnet mask: 255.255.255. 0

Obtain DNS server address automaticaly
(@ Use the following DNS server addresses:
Preferred DNS server: [ & & 5 |
Alternate DS server: ]

[Jvalidate settings upon exit Advanced...

oK Cancel
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r




3) Configuration using SYCON.net

Configuration files are generated in SYCON.net software. Firstly, pick a proper device and drag it to
the gray bus on the "Network View". This device you can find navigating to "EtherNet/Ip -> Gateway /
Stand - Alone Slave -> CIFX RE/EIS".
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Ready

To open the configuration card double click on dropped icon and in the popped-up menu navigate to
"Settings/Device Assignment". Then scan for devices by clicking "Scan", mark found one it with a tick
like on the image below and then click "Apply".

r netDevice - Configuration CIFX_RE_EIS[CIFX RE/EIS]<192.168.250.25> - a x
4 IO Device: CIFX REJEIS Device ID: 0x0101 =
h Vendor: Hilscher GmbH Vendor ID: 0x0118 oT
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23 Driver
netX Driver
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Firmware Download
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General CIFX 50ERE Ethernet/Ethernet/-/SY... 1 39519 CIFX Device Driver EtherNet/IP Adapter ... \dfx0_cho

Device Hardware Port0/1/2f3  Slotnu...  Serialnumber  Driver Channel Protocol Access path

Electronic Keying
Connection
Assembly
Signal Configuration
Device Scttings

3 Description
Device Info

Access path: [ {368BECSE-0E92-4C0E B4AI-6F 62AETAAFA}\afXD_ChO

Cencel Apply Hep

[l= Disconnected () Data Set v

In "Configuration/General" you can change the IP of the device from DHCP to Static like on the below
screen.



b netDevice - Configuration CIFX_RE_EIS[CIFX RE/EIS]<192.168.250.25> — o X
; 10Device:  CIFXREJEIS Device ID: 0x0101 B
h vendor: Hilscher GmbH vendor ID: 0x0118 DT
Navigation Area =] General
{24 Settings
3 Driver Description: CIFX_RE_EIS
netX Driver
Device Assignment BT
Firmware Downlosd [Cokee
¢ Configuration oot
s B
~ @ Eoed adresses
Electronic Keying
Connection 1P Address: 192 . 168 . 250 . 25
Assembly
N . Network mask: 255 .255 . 255 . 0
Signal Configuration R
Device Settings Gateway: 0 .0 .0 .1
a Description i
Device Info
Operationmode: | All capable, Auto Negotiation enabled ~
VDI mode: Auto MDIX
Port 2
Operation mode: | All capable, Auto Negotiation enabled <
MDI made: Auto MDI-X
Gonca | ooy ][
K= Disconnected (] Data Set 4

In "Configuration/Assembly"
By default, the Data length
document are configured for
change the Data length from

you can change the configuration of memory blocks for IN/OUT operations.
is set to 32 bytes. All subsequent PLC data blocks mentioned in this

32 bytes. In case you need memory blocks of a different size, you can

0 up to 504 bytes.

b netDevice - Configuration CIFX_RE_EIS[CIFX RE/EIS]<192.168.250.25>

y IO Device:

f S ——

Navigation Area
{24 Settings
23 Driver
netX Driver

Device Assignment
Firmware Download

¢ Configuration
General

= |

Electronic Keying
Connection
Y Assembly
Signal Configuration
Device Settings
23 Description
Device Info

CIFX RE[EIS
Hilscher GmbH

Device ID:
vendor ID:
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0x0118 DT

Assembly

Assembly instances:
[ mour |

T Cornect1
Connect1

Connection name | Instance 1D [ Data length [ Win. length
101 2 ]

100 32 0

Max length
504
504

ouT

Cancel Apply Help

0= Disconnected (]l Data Set

e

Confirm all changes by

clicking "Apply" and then click "OK".

Then you have to download the configuration to the device like on the screen below.



W SYCON.net - [config_EIP.spj] - = il
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1 iy ey rren, ad
b3 1, Fieldbus { Vendor % DTM Class ), Found /
Connect
AS
Disconnect
Download
Upload i
Cut
8 v
E c
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«
H
2
El
3 }\ SYCON.net (‘netDevice / < B
Ready

The final step is to generate configuration files for Aurora Vision Studio. You can do this by right-
clicking on the device icon, then navigating to "Additional Functions —-> Export —-> DBM/nxd..",
entering your configuration name and clicking "Save". You can now close SYCON.net for this example,
remember to save your project before.

WP SYCON.net - [config_EIP.spi] - o il
D&d @
File View Device Network Extras Help
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pm— [\, Fieldbus { Vendor % DTM Class ), Found /
Disconnect S
Download
Upload
Cut
] Copy v
&< >
a Paste
' I\ Network View /
=
B e Measured Value..
- e (IR RE EISTCIFX RE/EIS] <102, 168.250.255 i
Diagnosis...
Additional Functions > Offline Compare.
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d Export > DBM/nxd..
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H
H
E
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4) Example configuration of EtherNet/IP PLC

Below you will find an example configuration process for EtherNet/IP PLC Omron NXJP2-902u4DT in Sysmac
Studio software.

First of all, there were defined two structures Data Types: Input_Data and Output_Data for further
tests of Aurora Vision Studio macrofilters. Information about offsets will be further used in Aurora
Vision Studio.



[ Helloworld new_Controller_0 - Sysmac Stus 4 o [a] X

Multiview Explorer

new_Controller 0 ¥

A4 Configurations and Setup

xog|o0)

Base Type | Offset Type | Offset Byte

Input_Data User

Oned

TwoB

FourB DINT

EightB LINT

Buff ARRAY[0.16] OF BYTE
Qutput_Data STRUCT

EightB LINT

FourB DINT

TwoB INT

Ones BYTE

Buff ARRAY[0..16] OF BYTE

yseag

Enumerated

»eday pue

3;

H Fitter

Output  Build

There were created two global variables Input_Struct and Output_Struct using previously created
structures to handle communication with Hilscher card.

Multiview Explorer

new_Controller 0 v

b4 Configurations and Setup

ieag

Seidany pue y

a:

uilt-in EtherMet/|P P
ilt:

H Fiter

Output  Build

Then navigate to (Tools —-> EtherNet/IP Connection Setting) and "Register All Tag Sets".



IS5 HelloWorld (1) - new_Contrller_0- Sysmac Studio (S4bi)

File Edit View Insert Project Controller Simulation Tools Window Help
L]

Vultiview Explorer

new_Controller 0 v

A4 Configurations and Setup
EtherCAT ¥ Device Information

¥ Tag Sets

Tag Sets/Max: 2 Tags/Mae 2 /

Registration All import
[T Output

Input Struct

v Expand/Collapse Al
|_RegisterAlTag Sets |
| Delete All Unused Tag Seis

Return All to Default
H Fiter
Output Build

Add support for Hilscher card using EDS Library configuration (path \COMSOL-EIS V2.15.0.1\EDS). Then

add "CIFX RE/EIS" and configure Input and Output like below. It is necessary to match the
configuration from SYCON.net.

B Helloorld (1) - new_Controller_0 - Sysmac Studio (64bit)

- o X
File Edit View Insert Project Controller Simulation Tools Window Help

7 ¥

5
new_Controller 0 v l:l

A4 Configurations and Setup

Edit
put

hadComedion
O e Vo e T ‘
Gt 16

T
| copy
=

Variable Name | Size [Byte] |

-

Device Bandwidth

Rt All o Default
B Filter

Output Build

For this moment it is essential to connect with a PLC device, to do this in Sysmac Studio you need to
navigate to "Controller -> Communication Setup...". There might be an error in Ethernet Communication

Test if your network card is configured as DHCP (Configuration of the network card section in this
tutorial). If communication with PLC is established you will receive "Test OK".

‘¥ Connection type

Select a method to connect with the Controller to use every
@ Direct connection via Ethernet
@ Remote connection via USB
© Ethemet connection via a hub
@ Select one method from these options at every online connection.
Direct connection via Ethemet
M Remote connection via USB
M Ethemet connection via a hub.

ime you go online.

¥ Remote IP Address

Specify the remote P address.
192, 168.250. _1

USB Communications Test  Ethemet Communications Test

¥ Options

K Confirm the serial ID when going o
K5 Check forced refreshing when

g offl
¥ Response Monitor Time

Set the Response Monitor Time in the communications with the Controller.(1-3600sec

Please set a sufficiently large value when connecting to the Controller via multiple networks, such as VPN connection.
)

Cancel

If communication with PLC is established you can download the configuration to the device.



B HelloWorld (1) - new_Controller_0 - Sysmac Studio (64bit)

File Edit View Insert Project Controller Simulation Tools Window Help
W0

Multiview Explorer - ~ Toclbox ~ I “Controller Status

rew Cantraller 0 v l:l Offine Ctrl+ Shift+ |
Synchronize. ChrleM ==192.168.250.25 CIFX RE/EIS Revl ONLINE 192.16¢ )
A 4 Configurations and Setup ERR/ALM @ RUN mode
Transfer... L To Controller..  Ctrl+T

Mode From Contraller. i+ Shift+T
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MC Monitor Table...
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Variable Name | Size [Byte] |

5D Memory Card..
Contraller Clock..
Release Access Right..
Upgate CPU Unit Name.

Security

+
Device Bandwidth
Restart Return All to Default

Transfer to Controller | | Transfer from Controller Compare

H Filter
Output Build

Below you can find a test of input and output memory using a watchtable in Sysmac Studio and IO
Monitor in SYCON.net. To turn on IO Monitor you have to right-click on the icon of the card in
SYCON.net project and click "Connect". Then double click this icon and navigate to "Tools -> IO
Monitor". By clicking "Update" you can send a changed frame to the PLC.

j! I0Device:  CIFXRE[EIS Device ID: 0x0101
;!v Vendor: Hilscher GmbH Vendor ID: 0x0118

 Navigation Area =R 10 Manitor
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(22 DPM_COMD_RMBX
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(I3 EIs_TCPUDP
(20 EIS_AP_TASK
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(3 MARSHALLER
(I3 ETHINTF
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24 Tools
Packet Monitor
= 10 Monitor
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Offget:
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Gancel Rt el

Device name Name | Onlinevalue | Modify Comment | Datatype | | Display format ||

Input Data
OneB BYTE
TwoB 2 INT
Four® ( DINT
EightB LINT
» Bufff0-16]

new_Controller_0' A4 Output Struct Output_Data

Eight8 0 LINT
Four8 0 DINT

TwoB

____IE__

» Buff[0-16]

e Cortroler i —

5) Example configuration in Aurora Vision Studio

To use EtherNetIP filters in Aurora Vision Studio first you need to attach configuration files from
SYCON.net to Hilscher_Channel_Open_EthernetIP filter in INITIALIZE section. The configuration files
generated in the previous step are now required in inConfig (xxx.nxd) and inNwid (xxx_nwid.nxd)
properties of that filter. Below you can find two Step macrofilters responsible for writing data to
PLC and receiving data from it. To have cyclic communication you have to place Loop macrofilter at the
end of PROCESS section. In FINALIZE section place Hilscher_Channel_Close macrofilter.


https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Channel_Open_EthernetIP.html
https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Channel_Close.html

7~ Adaptive Vision Studio Professional + Parallel Add-on - EIP_AVS.avproj = o X
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F ReadSection 1
F WriteSection 1
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8 Tooloos [ Project Explorer outDatad_2Byte |No data ouiDatad_iByte |No data
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intewid @[] DN \AVS_EIP\dbm_nxd\config_eip_nwid nxd @
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E -
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Cmern

In step macrofilter ReadSection you can find for example Hilscher_Channel_IORead_SInt8 filter which
writes 8 bytes of signed data to the predefined memory area. Using different offsets for each
macrofilter enables access to different variables created in PLC (Example configuration of Ethernet/IP
PLC section of this tutorial).

|Z] # Readsection £} Man

Macrofilter Inputs

0. Hilscher_Channel IORead: SInt64
€ byte read - offset 0

1. Hilscher_Channel_IORead: SInt32
4 byte read - offset &

2. Hilscher_Channel_IORead: SInt16
2 byte read - offset 12

3. Hilscher_Channel_IORead: SInt8
1 byte read - offset 14

Macrofilter Outputs

WriteSection step macrofilter has Hilscher_Channel_IOWrite filters (for instance
Hilscher_Channel_IOWrite_SInt8) filters with adequate offsets and data types used to match PLC data
variables configuration.


https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Channel_IORead_SInt8.html
https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Channel_IOWrite_SInt8.html

£ Write Section [T0]

Macrofilter Inputs

0. Hilscher_Channel_IOWrite: SInt8

1 byte vrite - offset 0

1. Hilscher_Channel_I0Write: SIntl6

2 byte write - offset 1

2. Hilscher_Channel_I0Write: SInt32

4 byte vrite - offset 3

3. Hilscher_Channel_IOWrite: SInt64
8 byte write - offset 7

Macrofilter Outputs

Below is presented reading and writing to PLC with Aurora Vision Studio and Sysmac Studio watchtable.

Decimal values of variables are dependent on the data type used.

75 Adaptiv

jon Studio Professional + Parallel Add-on - EIP_AVS.avproj*

File Edit Program Yiew Jools Help
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new_Controller 0 A4 Input_Struct
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Eight8

» Bufff0-16]

R Outout Struct

EightB

0B

new_Controller 0

Running._.. Main(2)

Troubleshooting

Comment

=l

| Datatype |
Input Data
BYTE

INT

DINT

LINT

Output_Data
LINT

INT
BYTE

1. Set static IP to Hilscher card. Go to the section Configuration using SYCON.net of this tutorial.

2. Make sure that the current program setting is loaded to the Hilscher card. If not please use
SYCON.net application to connect and download settings to the devices as shown in the picture below.

- - QY [ven el m e A A TEEEINE R
Project Explorer E ~ B X || outDatal BBe | 4 b X ouData2 dBye | arx
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[ EP_AVS & INTTIALIZE
£} Main >
# ReadSection 1
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Show/Hide Ports
v outDatad_2Byte | 4P X outDatad_1Byte 4bx
i Toobox |[& Project Explorer outData3_2Byte | 1624 outData4_1Byte |163
Properties - (1)Write Section -0 x‘
Name poi| vl () -
inDatal_1Byte = 29
inData2_2Byte ®| 1
inData3_4Byte ®| 10
inData4_8Byte | 1
inBufferData || -

Decimal
Decimal
Decimal

Decimal

Decimal
DBecimal
Decimal

Decimal




WP SVCOM.net - [config EIP.spj]
O = @
File View Device Network BExras Help

&= = =

4 Fa
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.
(323 CC-Link IE Field
f3-[20 CC-Link E Field Basic
-1 CompoNet
. I -0 DeviceNet
_RE_FIS[CIFX RE/EIS]<192.168.250.25> (-0 EtherCAT
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Connect -0 Modbus RTU
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N\ Fieldbus / Vendor %, DTM Class }, Found /
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Upload
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&< Cut >
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] I, Network View / Copy
Paste
’: =[] Project: config_EIP
CIFX_RE_EISCIFX RE/EIS]<192.168.250.25> Configuration...
Measured Value...
Simulation...
Diagnosis...
K
5 Additional Functions >
c
E Delete
£ Bann\nad succeeded to device CIFX_RE_EIS[CIFX RE/EIS] < 192.168.250.25>. I Symbolic Name...
4
H
|
2
=
- |
i
= [\, SYCON.net , netDevice / < >
Ready Administrator

3. Check in your device in Device Assignment. This step was described in Configuration using SYCON.net

section of this tutorial.

4. If your master device has a problem with connection with the Hilscher card use the following
settings in the SYCON.net application. In order to do this right-click on the card icon and select

Configuration...

Apply

DT

Help

WP netDevice - Configuration CIFX_RE_EIS[CIFX RE/EIS]<132.168.250.25>
y IO Device: CIFX REfEIS Device ID: 0x0101
h Vendar: Hischer GmbH Vendor ID: 0x0118
Navigation Area =] Device Settings
& Settings e
3 Driver =
D ((?J%ummah:a\lv by device
e DIveEr ontrolled by appcation

Device Assignment

Firmware Download  Application monitoring
{33 Configuration Wiatchdog time:

General

Electronic Keying

Connection

P Frocess image storage format

s ® Big Endian (M5B first)
Signal Configuration P i
o [

{24 Description

Device Info

ol
[0 Disconnected () Data Set

5. After changes it may be necessary to restart ODMV3 service.

6. If none of the above advice has helped,

Start ODM Diagnostic

Service >

Help...
About...

Close

11:11 AM

021 53

please restart your computer.




Interfacing Zebra uUSight computer (EtherNet/IP) to Aurora Vision
Studio

Purpose and equipment

This document explains how to configure EthernetIP PLC with Aurora Vision Studio using Zebra u4Sight
EV6 computer.

Required equipment:
o USight computer with EtherNet/IP (used 4Sight EV6);
o EtherNet/IP PLC (used NX1P2-902uDT1);
o Ethernet switch with at least 3 In/Outs might be useful - simplifies configuration;
o Sysmac Studio (software to configure PLC);

o Aurora Vision Studio 5.3 or later (version 5.3 used).

Application note demonstrates configuration steps for specific 4Sight model, but it is not obligatory
to use this one. If you have different model, please refer to manuals provided by its manufacturer.
Different PLC which supports EtherNet/IP can be also used.

Hardware connection

In application notes there is configured one network which uses Ethernet switch. Devices connected to
this network have addresses 192.168.250.XXX, where XXX stands for number 1-254 unique for every
device/port connected.

In EV6 Zebra u4Sight EtherNet/IP manual it is mentioned that PLC Software should not be installed on
EV6. Taking this into account, we have one PLC and two computers in our network:

e X,

3

) - . iy i .
! PLC! i Computer - with Sysmac Studio|
i Pl i
1 1 |
i Port 1 EtherNet/IP Port 2 EtherCAT i i Ethernet port :
| 192.168.250.1 192.168.250. XXX : | 192.168.250.5 A
i _ I _ _ _ _ A S P ]
{ Switch |
i \ 4 \ 4 |
! |
! Ethernet Ethernet Ethernet Ethernet Ethernet !
I I
i A !

>
S

Before proceeding to the further point, make sure that all devices are powered up. Using LAN 2 port
for industrial protocols is obligatory.

Configuring setup


https://www.zebra.com/us/en/products/industrial-machine-vision-fixed-scanners/vision-controllers/4sight-series.html

1. As first configure computer with Sysmac Studio. Change address of the network card connected to
the switch to 192.168.250.5 as shown below:

‘ @ Netwo e
| » Control Panel » Metwork and Internet » Metwork Connections v O Search Network Connections @
Organize = Dizable this network device Diagnose this connection Rename this connection » ~ [ o
— Ethernet ™ Ethernet - EIP - Ethernet?
;.qf!‘ Metwork 3 L.b_ Unidentified network LN,*! Metwork cable unplugged
= Intel(R) 1211 Gigabit Metwork Con... =2 Intel(R) 1211 Gigabit Network Con... 3§ D Intel(R) Ethernet Connection (2) [...
B 5 *
| Internet Protocol Version 4 (TCP/IPv4) Properties x
| | Networking = Sharing
| General
Connect using:
‘fou can get IP settings assigned automatically if your network supports
I Intel(R) 1211 Gigabit Network Connection this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.
Configure...
This connection uses the following tems: (C) Obtain an IP address automatically
I?Clierrt for Microsoft Networks ~ (@) Use the following IP address:

‘? File and Printer Sharing for Microsoft Networks IP address:

’:I?pylon GigE Vision Driver

EHQMRON SENTECH GigE Vision Diiver St masts
T Npeap Packet Driver (NPCAP) Default gateway: | ™= @ |
3005 Packst Scheduler

(. & kenes Erinoalieani G R 5 ¥ Obtain DNS server address automatically
(@) Use the following DNS server addresses:
= :
Install... Uninstall Properties Prafead NG sorvers l:l
Description
Transmission Control Protocol/Intemet Protocol. The defautt Altemate DS senvers l:l

wide area network protocol that provides communication
across diverse interconnected networks.

[Jvalidate settings upon exit e

oK Cancel Cancel

Jitems  1item selected

2. Enable EtherNet/IP at u4Sight EV6 Computer using MILConfig tool:

~ @l General
Information
Default Values Enable Name Status Interface Producer Consumer  Configuration
Libraries v EtherNetlP1 Ready LAN2 54 [ 54

Ethertlet/IP protocol

Patents and Copyrights
Tools theme
Bl MNon-Paged Memory
Bl Benchmarks and Utilities
Bl Boards -l
B Distributed MIL
B Licensing
~ [ Communication Interface:  LAN 2 =
PROFINET
Modbus
=} Etherhlet/IP Producer : 64 bytes
CC-Link

Name : EtherNetiP1

v v v v

Assembly sizes:

Consumer : 64 bytes
B Multi-processing

B Display

B Classification
Bl Updates

Bl Troubleshooting

Configuration : | 64 bytes

v v v v

Ok Cancel

Refresh Add Remove Modify




3. Change address of the network card of u4Sight EV6 computer (LAN 2 port) connected to the switch to
192.168.250.10 as shown below:

Networking  Sharing
Connect using:

? Intel(R} 1210 Gigabit Network Connection #2

Configure...
This connection uses the following items

’]? File and Printer Sharing for Microsoft Networks
005 Packet Scheduler

’]? Matrax GigE Vision® NDIS 6.2 Fitter Driver

& Intemet Protocol Version 4 (TCP/IPv4)

] 2 Microsoft Network Adapter Multiplexor Protocol

E3 Client for Microsaft Networks ~

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

OK Cancel

TEms TITENT SEIECTeD

. Microsoft LLDP Protocol Driver w
< 2>

Install... Uninstall Properties
Description

Intel(R) 1210 Gigabit Network Con... 3§ @2 Intel(R) 1210 Gigabit Network Con...

G Intel(R) 1210 Gigahit Network Con...

Internet Protocol Version 4 (TCP/IPvd) Properties
General

‘fou can get IP settings assigned automatically if your network supports
this capability, Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(®) Use the following IP address:

Subnet mask: 255 . 255,255, 0

Obtain DNS server address automatically

(®) Use the following DNS server addresses:
Preferred DNS server: I:I

Alternate DNS server:

[ validate settings upon exit e

Cancel

i - O >
M [E' » Control Panel » Metwork and Internet » MNetwork Connections ] Search Network Connections @
Organize = Disable this network device Diagnese this connection Rename this connection View status of this connection » ~ [ e
LAN1 — LAN 2 ™ PoE1
Metwork cable unplugged L.,Ef Unidentified network L‘! Network cable unplugged
Intel(R) 1210 Gigabit Network Con... ST Intel(R) 1210 Gigabit Network Con... K @ Intel(R) 1210 Gigahit Network Con...
PoE2 L_. PoE 3 PoE 4
Metwark cable unplugged o= _ Network cable unplugged ZGuest

Configuring U4Sight EV6 in Sysmac Studio

Below you will find an example configuration process for EtherNet/IP PLC Omron NX1P2-9024DT in Sysmac

Studio software.

There were created two global variables InputZebra 4Sight and OutputZebra 4Sight using "ARRAY [0..63]
OF BYTE" data type to match configuration set in MILConfig.

| (6] EV6 _EtherNetlP_Communication - new_Controller_0 - Sysmac Studio (64bit)

File Edit View Insert Project Controller Simulation Tools Window Help
a
Multiview Explorer

new_Controller 0 v

Group Fitter ¥ [(No.group)

b4 Configurations and Setup Data Type
S |ARRAY0.63] OF BYTE

InputMatrox

~ Toolbox

OutputMatrox

BN Fitter

[ARRAY[0.63] OF BYTE

Then navigate to (Tools —> EtherNet/IP Connection Setting) and "Register All Tag Sets".




8] £v6_EtherNetlP_Communication - new_Controller_0 - Sysmac Studio (64bit)

File Edit View lnsert Project Controller Simulation Tools Window Help

Multiview Explorer

new_Controller 0 v

92.168.250.10 Matrax Imaging V
b4 Configurations and Setup

~ Toolbox

¥ Device Information
¥ Tag Sets
TagSets/Max: 2 /32 Tags/Mac 2 / 256 Registration All

[T Output
| Tog Set Name

Tmport Export

Instance ID__| Controler Status|

Inputhatrox

Variable Name | Size [Byte]
| ]
Create New Tag
cut |
95 Copy
v

v i PoL: Delete

Select All
v Expand/Collapse All
fcchtcnlion et

Delete All Unused Tag Sett

B Fiter

Add support for Zebra 4Sight computer using EDS files that could be found under:

%MIL_Path%\..\Config\EthernetIP

Then add "Zebra u4Sight Imaging Vision System" and configure Input and Output like below:

[ £V6 EtherNetlP_Communication - new_Controller_0 - Sysmac Studio (64bit)

File Edit View Insert Project Controller Simulation Tools Window Help

¥ Connection
Connections/M:

Controller Status

ONLINE 192.168.250.1
ERR/ALM RUN mode

+

Device Bandwidth Display EDS Library

Restart Retum Al to Default

Transfer to Controller | | Transfer from Controller Compare
H Filter

For this moment it is essential to connect with a PLC device, to do this in Sysmac Studio you need to
navigate to "Controller -> Communication Setup...". There might be an error in Ethernet Communication
Test if your network card is configured as DHCP (Configuration of the network card section in this
tutorial). If communication with PLC is established you will receive "Test OK".

[ Communic

‘¥ Connection type

Select a method to connect with the Controller to use every time you go nline.
@ Direct connection via Ethernet
Remote connection via USB
© Ethemet connection via a hub
elect one method from these options at every online connection,
Ml Direct connection via Ethernet
M Remote connection via USB
M Ethemet connection via a hub

¥ Remote IP Address

Specify the remote P address.
192, 168.250. _1
USE Communications Test  Ethemet Communications Test

fescoe |
¥ Options
K Confirm the serial ID when going online
K5 Check forced refreshing when gaing offfine.

¥ Response Monitor Time

Set the Response Monitor Tim: the communications with the Controller.(1-3600sec]
Please iently large value when connecting to the Controller via multiple networks, such as VPN connection.

oK Cancel

If communication with PLC is established you can download the configuration to the device.



EV6_EtherhetlP_Communication - new_Controller_0 - Sysmac Studic (64bit)

File Edit View Insert Project Controller Simulation Tools Window Help
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Multiview Explorer + Toolbox

new_Controller 0 v i Ctrl+Shifts W E——

92.168.250.10 Matrox Imaging V
Ctrl+M =

A configurations and Setup

To Cnr\imlE. Ctrl+T
From Contr6¥ler... Ctrl+Shift+T
TagsiMax 2 / 256 Registration All import Export

Stop Monitering Variable Name |  Size [Byte]

Set/Reset Bit Selection | Size (Byte) | Size (Bi) Instance ID | Controller Status
5 Built-in Ether Forced Refrashing &4 Not included
LIZ Built-ir 64

MC Test Run

MC Monitor Table..

CNC Coordinate System Menitor Table
D Memory Card.

Controller Clock..

Release Access Right...

Update CPU Unit Name...

Firmware Update Log.

Security
Controller Status

ONLINE @ 168.250.1
ERR/ALM @ RUN mode

Retumn All to Default

Transfer to Controller Transfer from Controller Compare

A Fitter

Configuring Aurora Vision Studio application

Once communication between PLC and 4Sight EV6 is established, you can create program in Aurora Vision
Studio. Add watch tables to easily modify data in Sysmac Studio:

Project Explorer ~ X | Program Editor - Test - L X outValues 4k x
Q =| & Main @ ~[5[Hal«=t]a outValues.
=l Program @ |15
£} main* > 1[e
= 2 |45
3 e
4 |e
inlnstanceName" 5 |o
infissembly B
inDevicelD* L
Rt s inCount @
inUseLitdeEndian
- b outValues|]
145 it A : 6
inlnstancaName"
infiszambly
inDevicelD* 0 inOffset
¥ inlseLitdeEndian |
- se=
8 Toobox |y Project Explorer [l Workspaces Ehasitel ;"5 iy
Properties - (1)Z4Sight_EtherNetlP_Wite_uint1s + & X ] : inShoukdLoop |
Name o g value § L | inDelay |
Filter uint15
inDeviceID | Aute
innstanceMame 0| Aute ] [
inAssembly Producer
inoffset 8 = D [ iDnlinevalul  Modik Comment | Datatype | AT | Dusplayfomat |
inUseLitfeEndian | True I Outputhiatrox[l] [EH [ a5 BYTE a5
taes o | o |« (e Coneoiecs T e R s —
nav Controller 0 [
S
Viatch {Project -0 x
Device name Name IOnline valu! Mo | Camment Data type | Display format | |
new_Controller 0 InputMatiox(8] 15 BYTE i
inoffset N | T T o R S S R .
Offset towhichto start writing the datain the specified [
assembly.

Running

Troubleshooting

In case of any problem with u4Sight configuration, please refer to the MIL X manuals that could be
found under:

%MIL_Path%\..\DOC\help

More detailed information could be found in Zebra 4Sight Design Assistant help file.



Interfacing Hilscher card (Profinet) to Aurora Vision Studio

Purpose and equipment

This document explains how to configure Profinet PLC with Aurora Vision Studio using Hilscher Profinet
card.

Required equipment:
o Supported Hilscher Profinet PC card

o Aurora Vision Studio 4.12 or later

Hardware connection

All devices must work in a common LAN network, hereinafter called the shared network. In most cases
they are connected to each other through a network switch.

The devices shall be connected as follows:
o Master device (e.g. PLC) to the shared network
o Hilscher card to PC
o Hilscher card to the shared network

o PC's network card to shared network

Before proceeding to the further point, make sure that all devices are powered up.

Configuring Hilscher Devices

Be sure to have the newest version of the following drivers:
o Windows driver (recommended 1.5.0.0): download link (for CIFX 50E-RE download V2.x version)
o SYCON.net for configuring slots, generating configuration files: download link
o List of the Profinet firmware (recommended uU.x version, tested 4.7.0.1) download link

A computer restart is highly recommended after driver installations.

Make sure you have the recommended driver installed, newest SYCON.net, and firmware prepared. Profinet
requirements are written down in Hilscher_Channel_Open_Profinet documentation.

1) Configuration using cifX Driver Setup Software

The easiest way to install the firmware to the cifX Driver is using the cifX Driver Setup Software.
You can find tools for this software for instance using Control Panel menu as in the picture below.

[z
1 [ > Control Panel 5 All Control Panel Items v & | Search Control Panel F)
Adjust your computer's settings View by:  Smallicons ¥
&5 Administrative Tools [5g AutoPlay b Backup and Restore (Windows 7)
B BitLocker Drive Encryption
Kl Color Management B Communication Settings [B Credential Manager
% Date and Time [g Default Programs M Device Manager
s Devices and Printers @ Ease of Access Center = File Explorer Options
& File History Flash Player (32-bit) A Fonts
& Indexing Options [ Infrared [ intel® Graphics Settings
Internet Options eyboard B8 Memory Card Parameter Assignmen..
@ Mouse 5 Network and Sharing Center [ Phone and Modem
3 Power Options Programs and Features B Realtek HD Audio Manager
@ Recovery P Region %) RemoteApp and Desktop Connections
¥ Security and Maintenance M Set PG/PC Interface (32-bit) i Sound
& Speech Recognition & Storage Spaces & Sync Center
I 5yctem [, Teskbar and Navigation [ Troubleshooting
82, User Accounts 3, \WinCC Runtime Advanced Internet (.. @ Windows Defender Firewall

Windows Mobility Center indows To Go & Work Folders

Using cifX Setup application select the channel you would like to configure (usually channel - CH#0)
and remove preexisting firmware by clicking "Clear". Then click "Add" to add a new firmware file and
navigate to the downloaded Profinet Adapter firmware (path \\COMSOL-PNS V3.14.0.4\\Firmware\\cifX).
Then click "Apply" and finish configuration with "OK".

b
File Device Driver
Device List
| About Hardware Option: 0080 (Ethernet) / 0080 (Ethernet) / FFFE (N/C) / FFF (Synd)
3 Active Devices
3 cifX0 Firmware: PROFINET /O Device
w CH20
v Version: [3.14.0.4 (buid 0)
CH=2 Assigned Module / Firmware Fies:
CHe3
CH; e add
D: Profinet\COMSOLPNS V3. 14,0, 4COMSOLPNS V3. 14,0, 4Virmware \fX\C0 10D000.nxf

CHeS Remove

Clear

Assigned Configuration Fies:
File [ Add

Remove
Clear

[DenisN stothur

oK Cancel Apply



https://hilscher.atlassian.net/wiki/spaces/CIFXDRV/pages/80904655/V1.5.0.0+NXDRVWIN
https://hilscher.atlassian.net/wiki/spaces/SYCON/overview
https://hilscher.atlassian.net/wiki/spaces/PNS3V5/overview?homepageId=123207767
https://docs.adaptive-vision.com/current/studio/filters/Hilscher/Hilscher_Channel_Open_Profinet.html

To be sure that firmware is installed properly you can open cifX Test software and then navigate to
Device -> Open to achieve the result like below.

B cif X Test App

Driver was successfully opened!

File Device Information Data Transfer 7
El-dfXo
i Channeld
Channel1

Selection Information

Firmware Name
Firmware Version

Firmware Date 8/28/.

2020

Property | Value
Physical Address OxDFOFD000
Interrupt 1}

Device Mumber 1251100
Serial Number 39519
Physical DPM Size 65536

PROFINET IO Device
3.14.0.8 (Build 0)

Cancel |

2) Configuration of the network card

It might be necessary to change the IP of the network card from dynamic to static.

the following settings are

used.

In this tutorial

[

T
Control Panel Home

Change adapter settings

Network
Public network

Change advanced sharing
settings

Mediz streaming options

Public network

General

Connection

Media State:
Duration:

Speed:

Details...

Activity

Bytes:

&Properties
Seealso

Infrared
Internet Options
‘Windows Defender Firewall

Unidentified network

IPv4 Connectivity:
IPv6 Connectivity:

> Control Panel > All Control Panel ltems > Network and Sharing Center

View your active networks

Access type:

Cennections:

Chanae vour networkina settinas.

No network access
No network access
Enzbled

3days 00:31:31
1.0 Ghps

sent Received

30,369,103 20,598,049

& Disable

Diagnose

Close

Connections:

Access type:

View your basic network information and set up connections

Internet
0 Ethemet

No network access:
Ethernet 2
Ethernet 3

<D

Networking  Sharing

Connect using

& Intel(R) 1211 Gigabit Network Connection #2

This connection uses the following items:

K Client for Microsoft Netwarks

T pyion GigE Vision Driver
“HOMRON SENTECH GigE Vision
B Npcap Packet Diiver (NFCAP)
43005 Packet Scheduler

4 Intemet Protocol Version 4 (TCP/1
<

T File and Printer Sharing for Microsoft Networks

Driver

1Pvé)

>

Install Uninstall

Descrption

Properties

Transmission Cortrol Protocol/Irtemet Protocol. The defaut
wide area network protocol that provides communication

across diverse interconnected networks.

Close

Cancel

- o

~ & | Search Control Panel

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(O Obtain an TP address automatically
(@) Use the following IP address:

[P address: 192,168 .250. 5
Subnet mask: 255.255.255. 0

Obtain DNS server address automatically

(@) Use the following DNS server addresses:
Prefreed 1S servr [ & & 5 |

Alternate DNS server:

[Jvalidate settings upon exit Advanced. .

oK Cancel

3) Configuration using SYCON.net

Configuration files are generated in SYCON.net software. Firstly, pick a proper device and drag it to

the gray bus on the "Network

View".

Stand - Alone Slave —-> CIFX RE/PNS V3.5.35. - V3.x".

This device you can find navigating to "PROFINET IO -> Gateway /
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File View Device Network Extras Help
0O &
2@

EET-5-1

netProject = x| [netDevice
(=-(2] Project: config_Profinet o ‘
e (CIFX_RE_PNS V3535 - WX[CIFKF 1 Open Modbus/ TCP

. (22 POWERLINK
(21 Profibus DPVO
(23 Profibus DPV1
(2 PROFIBUS MPI
(] PROFINET 10
(22 Gateway / Stand-Alone Slave
CIFX netX90 REAPNS V5,10 - V5
e CIFXRE/PNS V3.1.x
S CIFXRE/PNS V3.2 - V3418
3o CIFXRE/PNS V3.4.138 - V34,142
- CIFX RE/PNS V3.4.143 - V34T
m CIFXRE/PNS V3418 - V3.dx
o CIFXRE/PNS V350 - V35,17
o CIFXRE/PNS V35,18 - V35,34
3 CIFXRE/PNS V3.5.35 - V3x
#2 COMX 100XX-RE/PNS V3.1.x
2 COMX 100XX-RE/PNS V3.2:x - V3418
%2 COMK 100XX-RE/PNS V3.4.138 - V3.4.142
2 COMX 100XX-RE/PNS V3.4.143 - V3.4.1x
2 COMX 100XX-RE/PNS V34,19 - V3.4
%2 COMX 100XX-RE/PNS V350 - V35.17
21 COMX 100XX-RE/PNS V3.5.18 - V3.5.34
2 COMX 100XX-RE/PNS V35,35 - V3x
I\, Fiekdbus  Vendor ) DTM Class }, Found /

CIFX_RE_PNS_V3.5.35_-_V3.x{CIFX RE/PNS V3.5.35 - V3.x]<ciixrepns>

> 1\, Network View

Output Windo ~ %

[\ SYCON.net ) netDevice / < >

7
&

To open the configuration card double click on dropped icon and in the popped-up menu navigate to
"Settings/Device Assignment". Then scan for devices by clicking "Scan", mark found one it with a tick
like on the image below and then click "Apply".

|

i} 10 Device: CIFX RE/PNS V3.5.35 - V3.x Device ID: 0x0103 £

;}HL Vendor: Hilscher Gesellschaft fir Systemautomation mbH Vendor ID: 0x011E DT |
| | Navigation Area B Device Assignment
S ;ﬁl‘;gs Scan progress: 1/1 Devices (Current device: -)
river
netk Driver Sean
ey Device Assignment Device selection: suitable only

Firmware Download
€3 Configuration Device Hardware Port 0/1/23  Slotnu... Serial um... Driver Channel Protocol Access path

il CIFX SOERE  EthernetfEthernet//... 2 33519 CIFX Device Driver  PROFINET 10 10 Device ...\difX0_cho |

Modules

Signal Configuration |
Address Table
Device Settings |
{23 Description |
Device Info |
Medule Info |
GSDML Viewer |

Access path: [ {368BECSE-0F92-4C0E 544964 62AE TAAFANIO_ChO

Cancel Apply Help

<= Disconnected () Data Set

To open card configuration, double click on its icon and select the "Configuration/Modules" category
in the Navigation Area on the left side of the dialog. In the main window you can add individual
modules. Remember that in Profinet, Slot configuration must match the configuration from your master
device, otherwise the connection will not work. For boolean indicators we recommend "1 Byte Output" or
"1l Byte Input".



’ 1etDevice - Configuration cifX NS V3.5.35 - V3.x]<cifxrepns> = O X
4 10 Device; CIFX RE/PNS V3.5.35 - V3.x Device ID: 0x0103: =
h Vendor: Hilscher Geselischaft flir Systemautomation mbH Vendor ID: 0x011E DT
[N = FEiiEs
=3 Setti
. &5 Dier Set SbSet || Modue
) 0  [CIFX RE/PNS V3.5.35 - V3.x [1250.100]
netX Driver 1 1 Byte Input
Device Assignment 2 2 Bytes Input
Firmware Download 3 |4 Bytes Output
{3 Configuration 4 1 Byte Output
General 5| 1 Byte Output
= Modules | 1 Byte Out
Signal Configuration
Address Table
Device Settings
3 Description
Device Info
Module Infe
GSDML Viewer Add Module Add Submodule
Use of slots: 7/256
State of data length: Input 13/1440 Octets, Qutput 17/1440 Octets, In-Output 30/2880 Octets
Submodule details
Dataget: If0 data Display mode: Dedmal |
Direction | Consistence | Data type | Text ID | Length
I (= (™
[KIx Disconnected (J Data Set /

Confirm all changes by clicking "Apply" and then click "OK".

You can see the final address table (addresses on the Hilscher device where input or output data will
be available) in the "Configuration/Address table" category. If you plan to use IORead and IOWrite
filters, for example Hilscher_Channel_IORead_SInt8, note the addresses. You can switch the display
mode to decimal, as Aurora Vision Studio accepts decimal addressing, not hexadecimal. Aurora Vision
Studio implementation of Profinet checks whether the address and data size match. In the sample
configuration below, writing a byte to address 0x002 would not work, because that module address
starts at 0x001 and spans 2 bytes. Moreover, Aurora Vision Studio prohibits writing with a SlotWrite
filter to input areas and reading with a SlotRead filter from output areas. Click "OK" when you have
finished the proper configuration.

P netDevice - Configuratior NS V3.5.35 - V3] <cifxrepns> = O X
{ I0Device:  CIFXRE/PNS V3.5.35-V3.x Device ID: 0x0103; =
h Vendor: Hilscher fur 1 mbH Vendor ID: OxO11E: DT
| Navigation Area =5 I Address Table
4 Settings r
3 Driver 2isplay mode: Hexadecmal A CSV Export
netX Driver Tputs: !
Dinee Module T Submodule [ Twpe [ Lengh | Address |
Firmware Download ooy ‘: g::e’om" :: gm &% [
Configurati R " [
S Co G‘g"'i l"’" 1 Byt= Ot 18yte Outpie B 0001 <0005 |
cnem 1 Byte Output 1 Byte Output B 0x0001 0x0006
Modules B
Signal Configuration
=y Address Table
Device Settings
3 Description
Device Info
Module Info
GSDML Viewer
Jutputs:
Module [ Submodule [ Type ength | Address
N QB 00001 0x0000
_|2Bytes Input 2Bytes Input QB 0x0002 00001
I [ =
K= Disconnected (J Data Set 4

Then you have to download the configuration to the device like on the screen below.


https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Channel_IORead_SInt8.html
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The final step is to generate configuration files for Aurora Vision Studio. You can do this by right-
clicking on the device icon, then navigating to "Additional Functions —-> Export —-> DBM/nxd..",
entering your configuration name and clicking "Save". You can now close SYCON.net for this example,
remember to save your project before, so that it is easier to add new slots.
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4) Working with Profinet in Aurora Vision Studio

The full list of filters for communication over Hilscher devices is available under this link

Before proceeding to the further steps, please check Hilscher and AVS connection using
Hilscher_Driver_GetBoardInformation filter. If all previous steps are done correctly you will be able
to get device board information including BoardName and ID. Please note that in this step the
connection with the Hilscher card via Sycon.net is required, so you need to run the software, right-
click on the card icon and click Connect.


https://docs.adaptive-vision.com/current/studio/filters/Hilscher/index.html
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As described in previous chapter the Sycon.net application is not required for a proper operation. On
the contrary, it is highly recommended to keep it closed and use the generated configuration files to
guarantee high stability of the connection.

After following the instruction from chapter 3, you have a xxx.nxd and xxx_nwid.nxd files. To send
data over Profinet, follow the below steps:

1. Configure connection in AVS with Hilscher_Channel_Open_Profinet filter. Drag it from Program I/O
category in the Toolbox and drop it in the Program Editor.

2. In inBoardName input enter value acquired from Hilscher_Driver_GetBoardInformation filter. In
inConfig and inNwid inputs enter paths to generated files from Sycon.net.

1. Hilscher_Channel_GetSlots
"

3. To prevent from I/O errors make sure that you open connection in the initialization step with
Hilscher_Channel_Open_Profinet and close it at the end of the program using
Hilscher_Channel_Close filter.

4. For IO, we recommend SlotRead and SlotWrite filters, as they are more convenient. For example,
the Hilscher_Channel_SlotWrite_SInt8 filter writes 8 bytes of signed data to the selected slot.
Slot numbers match those in the "Configuration/Modules" category of card configuration in
SYCON.net program.

5) Example Configuration

Below you will find a sample configuration of Siemens TIA Portal and Siemens S7-1200 PLC, Hilscher
Sycon and Aurora Vision Studio.

Before establishing communication between a Siemens S7-1200 PLC and the Hilscher card, you must first
upload the device's GSDML file into TIA Portal. You can usually get the GSDML file via SYCON.net, or
if the full driver setup package is installed, the XML-based GSDML file (typically named in a format
like GSDML-V2.x-HILSCHER-CIFX RE PNS-XXXXXXXX.xml) is located in the driver installation directory
under the Firmware_&_EDS or DeviceDescription folders.


https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Channel_Open_Profinet.html
https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Driver_GetBoardInformation.html
https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Channel_Open_Profinet.html
https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Channel_Close.html
https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Channel_SlotWrite_SInt8.html
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P netDevice - Configuration CIFX_RE_PNS_} A[CIFXRE/PNS ¥ - o %
¥ 10 Device: CIFX RE/PNS V3.5.35 - V3.x Device ID: 0x0103 -
REE yendor: Hischer Gesellschaft fir Systemautomation mbH Vendor ID: 0x0LIE o
Setti
= a e St Sub Siot_[ 1 Vodie
7 [CIFX RE/PNS V3.5.35 - V3x _[1250.100]
netX Driver i |
Device Assignment iytes Input
Firmware Download 3yte Output
£ Configuration Jyte Output
General |4 Bytes Input
= Modules 3ytes Input
Signal C 14 Bytes Output
iddress Table 8 Eytes Output
Device Settings
3 Description Add Submoddie
Device Info Use of slots: /256
Module Info
GSDML Viewer State of data length: Input 27/1440 Octets, Output 27/1440 Octets, In-Output 54/2880 Octets
Submodue details
Dataset: |1/0 data ~ Display mode: Decimal ~
[ Diection | Consist | Data type | Text ID | Length |
[Coc ][ conce |[ eply [[ ve
< Disconnected (J Data Set 7
| Program Edtor - Design * & x|[ ousas abx
@ £} Main 10 MsEale =t @ Slot Offset Size Direction
@ 1 ® 1 out
1|2 1 2 out
2|3 a 1 IN
inlnputSignalConfiguration[ 1* 3 (4 1 x IN
4 |5 3 4 out
inOutputSignalConfiguration.. T (6 7 3 ouT
1. Hilscher_Driver_GetBoardInformation @ |2 B & iy
7 |8 7 8 N

outBoardinformation( ]

2. Hilscher_Channel_GetSlots

L
inChannelNumber |
[ False

As you can see on the screenshots above the slots are common for each software. The only difference is
that Siemens and Hilscher inputs corresponds to outputs from Aurora Vision Studio and vice-versa -
Siemens output is Aurora Vision Studio input. It should be considered in the following manner: data
outgoing from PLC (output) is incoming to Aurora Vision Studio (input) while data incoming to PLC
(input) is outgoing from Aurora Vision Studio (output).

The summarization of data type and directions you will find in the table below:

TIA Portal Sycon Aurora Vision Studio
Size Type Size Type Size Type
1 Byte Input 1 Byte Input SInt8 Output
2 Bytes Input 2 Bytes Input SIntl6 Output
4 Bytes Input 4 Bytes Input SInt32 Output
8 Bytes Input 8 Bytes Input SInted Output
1 Byte Output 1 Byte Output SInt8 Input
2 Bytes Output 2 Bytes Output SIntl6 Input
4 Bytes Output 4 Bytes Output SInt32 Input
8 Bytes Output 8 Bytes Output SIntéd Input

For the slot configuration described in this paragraph the Aurora Vision Studio program will look as
follows:



/7" Adaptive Vision Studio 5.1 Professional + Parallel Add-on - Program.avproj
Eile  Edit Program  View Tools Help

‘RO M < b4 e e ] @EEE#H\DEEEDDEAI}?‘
[PogomBitoDesn  oa x| ouses

Lol - RPN Slot Offset Size Direction
PR ~ e 1 ° 1 out
& Hain 12 1 2 out
8 [String] BoardName 23 e 1 N
3 |a i 2 ™
4 [s 3 2 out
——— s |6 7 B out
. Hilscher_Channel_GetSlots
L Bomdene] ° 2 2 H
__inChamellumber L z £ z
2. Hilscher_Channel_IOWrite: SInt8
*1Byte Input’ [iz] %iB68
*2 Byte Input” %69
“4Bytelnput %71 DEC
3. Hilscher_Channel_IOWrite: SInt16 “8Bytelnput1®  %ID75 DEC
“8Byte Input 2°  %ID79 DEC
v “1Byte Output”  %QB64 DEC
8 Toobor | Y Proect Bxplorer 2BfteOUtpUt  %QWES  DEC
"4Byte Output®  %QD67 DEC
4. Hilscher_Channel_SlotWrite: SInt32 “8Byte Output_1° %QD71 EC
Name Value - "8 Byte In| i
put2®  %ID79 DEC
<Add new>
L
5. Hilscher_Channel_SlotWiite: SInt64 el “ouData
y[outDeta 120 |
Ay 8btread
E ~outData |
6. Hilscher_Channel_SlotRead: SInt8 _[outData [1
16bt read
7. Hilscher_Channel_SlotRead: SInt16 ¢/ ~ouData
u/|outData |2
32bt read
g ¢ ouData
o cloment sclacted: x| 8. Hilscher_Channel_IORead: SInt32 Fl[Oxirelag 4294967296
[l e 64bt read
Not started Iterations per second: 92.66

You can use both Hilscher_Channel_IOWrite / Hilscher_Channel_IORead or Hilscher_Channel_SlotWrite /
Hilscher_Channel_SlotRead to send and receive data. The only difference is in addressing the
accessible data:

o IORead and IOWrite filters use the offset value
o SlotRead and SlotWrite filters use the slot numbers
Both of the information you will find in output outSlots from Hilscher_Channel_GetSlots filter.

Sometimes it is necessary to combine few integer values into one slot of data. In order to accomplish
this task you can use binary buffers in Aurora Vision Studio. Let's assume that someone would like to
write two 2-bytes integers into one U bytes slot (SInt32 in Aurora Vision Studio). In this situation
the program should look as follows:

/7" Adaptive Vision Studio 5.1 Professional + Parallel Add-on - Program.avproj
File Edit Program View Tools Help

2 m-H O M b MR <P T [ E RSSO ENE =2

outSlots |
IEsEweBE 00X QY] @Swn S] || Slot Offset Size Direction
Program 2 e |1 (] 1 out
£hmain* > 1]2 1 2 out
8 [string) BoardName 23 ] 1 IN
3 |4 1 2 IN
4|5 3 4 ouT
5|6 7 8 out
6|7 3 4 n
78 7 8 N

I'MEX X B

e T forvae
%71 DEC+/- [ ]
, v @ s b [es
i Toolbox Project Explorer R
Name Value -
]
outData |
outData | 126
8bitread
_outData |
[ouData J1 |
16 bt read
_outData |
outData |2
32bit read
No element selected. x| ZouDebo |
outData_| 4294967296
64bitread
Running... Main(Register Outputs) Iterations per second: 88.

First we use two WriteIntegerToBuffer filters with specified format: Signed_16Bit_BigEndian connected
in cascade to write two different values into one buffer (in this case 55 and 99). Also we specify the
offset where the second value should be written. Later we extract the combined value as one Integer
with filter ReadIntegerFromBuffer. For 8 bytes integers should be used ReadlLongFromBuffer. Here we


https://docs.adaptive-vision.com/current/studio/filters/Hilscher/Hilscher_Channel_IOWrite_SInt8.html
https://docs.adaptive-vision.com/current/studio/filters/Hilscher/Hilscher_Channel_IORead_SInt8.html
https://docs.adaptive-vision.com/current/studio/filters/Hilscher/Hilscher_Channel_SlotWrite_SInt8.html
https://docs.adaptive-vision.com/current/studio/filters/Hilscher/Hilscher_Channel_SlotRead_SInt8.html
https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Channel_GetSlots.html
https://docs.adaptive-vision.com/5.7/studio/filters/BinaryData/WriteIntegerToBuffer.html
https://docs.adaptive-vision.com/5.7/studio/filters/BinaryData/ReadIntegerFromBuffer.html
https://docs.adaptive-vision.com/5.7/studio/filters/BinaryData/ReadLongFromBuffer.html

also specify the format of data (Signed_32Bit_BigEndian). Later we send the obtained number with
Hilscher_Channel_SlotWrite_SInt32. Between ReadFromBuffer and Slotlirite the data is meaningless but
later in TIA Portal when we access it as two separate 2-bytes values we get the send values.

Troubleshooting

If it is still not possible to use AVS with Hilscher card first, make sure that you done correctly all
previous steps and then use following advices.

1. Use Ethernet Device Configuration software to set static IP address to Hilscher card.
& Ethernet Device Configuration i X
File Options ?
Devices Online Find: next previous
MAC Address Device T Device Name IIP Address IPromm\ ID:W:M IVend... lDevi:ernle
)
oo-02-a2610c7F IPNs  labeeons 1192.168.250.1 1DCP 1 0x0103 l0xOLE TDeviee _J
< >
Search Devices Configure P

2. Make sure that the current program setting is loaded to the Hilscher card. If not, please use the
SYCON.net application to connect and download settings to the devices, as shown in the picture

below.
W SYCON.net - [config_Profinetspj] - a X
File View Device Network Edras Help
DeE @
= =]
= o =
netProject « x| [netDevice
“ |
@23 AS-i
. -2 CANopen
a3 CC-Link
(22 CC-Link IE Field
@ - CC-Link IE Field Basic
-0 CompoNet
-2 CompoNet
-] DeviceNet
&[] EtherCAT
-2 EtherNet/IP
S @3 10-Link
o -2 Modbus RTU
Disconnect & £ NX bus
Downloady, (2] OMRON EtherCAT
U (2] OMRON Ethernet_IP
Lt -2 Open Modbus/TCP
Cut &-(Z) POWERLINK
o -2 Profibus DPVO
-2 Profibus DPV1
(5 =22 PROFIBUS MPI
Configuration, - PROFINET 10
< > -5 SERCOS Il
Measured Value. i
<[ 4> [\ Network View / S 4> |\ Fieldbus  Vendor }, DTM Class }, Fo|
Simulation...
*|| @ Download succeeded to device cifXO[CIFX RE/PNS V3.5.35 - V3ax]<cifirepns>. Diagnosis...
‘
Additional Functions >
é Delete
s Symbolic Name...
o
£
3| 14/ 4[> [ 1]\, SVCON.net ), netDevice /° <
Ready [Administrator NUM

3. If your master device has problem with connection with Hilscher card use following settings using

Sycon.net application. In order to do this right-click on the card icon and select

Configuration. ..

’ netDevice - Configuration cifXO[CIFX RE/PNS V3.5.35 - V3.x] <cifxrepns>

- 10Device:  CIFXRE/PNS V3.5.35 - V3.x Device ID:
h Vendor: Hilscher Gesellschaft fiir Systemautomation mbH Vendor ID:
Navigation Area 8 - Device Settings
- E_;n;;,gsy Start of bus communication
five
ticall
netX Driver wtomaticaly by device

Device Assignment O ontrolled by appication

Firmware Download  Application monitoring

£3 Configuration Watchdog time: 1000 | ms
General
Modules

Signal Configuration

AEETib Process image storage format

- = (®)Big Endian (MSB first)
= CoacE g (O Little Endian (LS first)
£3 Description
DeviceInfo
Module Info RS =
GSDML Viewer In/Out Producer: Disabled v
In/Out Consumer: | Disabled

0x0103
OxO11E

Cancel

Apply

Help

<> Disconnected () Data Set



https://docs.adaptive-vision.com/5.7/studio/filters/Hilscher/Hilscher_Channel_SlotWrite_SInt32.html

4. After changes it may be necessary to restart ODMV3 service.

Start ODM Diagnostic

Service >

Help...
About...

Close

5. If none of the above advice has helped, please restart your computer.



Interfacing Profinet gateway to Aurora Vision Studio

Purpose and equipment

This document explains how to configure Profinet PLC with Aurora Vision Studio using Modbus-TCP -
PROFINET gateway.

Required equipment:
o Supported Modbus-TCP - PROFINET gateway (used Anybus ABCLO90);
o Siemens S7-1200 PLC;
o Ethernet switch with at least 5 In/Outs might be useful - simplifies configuration;
o TIA Portal (version v15 used);

o Aurora Vision Studio 5.0 or later (version 5.2 used).

This application note demonstrates configuration steps for a specific gateway model, but it is not
obligatory to use this one. If you have a different gateway than the one described in this application
note, please refer to manuals provided by its manufacturer.

Hardware connection

In application notes there is configured one network which uses Ethernet switch. Devices connected to
this network have addresses 192.168.0.XXX, where XXX stands for number 1-254 unique for every
device/port connected.

If you use Anybus ABCUE90 gateway, it has 5 configurable In/Outs. Please find below description of
these ports and connecting scheme:

- ! PLCE { Computer - Modbus client
| |
1 {
| i
| Ethernet port X1 P1R Ethernet port X1 P2R 1 Ethernet port
! 192.168.0.15 192.168.0 XX i 192.168.0.2
il i | i
Anybus |
- Gatsuay
@ Ethernet Anybus Gateway | Switch
& Etrerner !
|
-3 _ Con'k |
=y ! Ethemet “CONMAESNgl | |, Fipamet Ethernet Ethemet Ethemet Ethernet
192.168.0.10 Config |
\ B ! A

Ethermet - X2.1 Profinet |
192:1ee0l Profinet
Ethernet
192.168.0 XXX
Ethernet - X3.1 Modbus
192.166.03 S—
Ethernet - X3.2
182.168.0.XXX

o X1 - Configuration port. By default this address is set to 192.168.0.10 and this address is used
in this application notes. If you want to change it, use HMS IPconfig tool in the way described
in ABCUO90 configuration manual. Connected to switch.

o X2.1 - configurable port from network 1. Configured as Profinet. Connected to switch.

o X2.2 - configurable port from network 1. Configured as Profinet.

o X3.1 - configurable port from network 2. Configured as Modbus-TCP. Connected to switch.
2

o X3.2 - configurable port from network 2. Configured as Modbus-TCP.

Before proceeding to the further point, make sure that all devices are powered up.

Configuring Anybus gateway in web configurator

1. By default Anybus ABCU4090 is configured as EtherNet/IP - PROFINET gateway. To have Modbus-TCP -
PROFINET gateway there is need to upload new firmware to the device.

Please download appropriate drivers before further reading from firmware download section:

File Version Size Download
FIRMWARE

« Firmware Update EtherCAT - EtherNat/IP 1.00.01 3.88 MB Gl Download
« Firmware Update EtherCAT - EtherNet/IP 1.01.01 3.90 M8 &3 Download
« Firmware Update EtherCAT - Modbus-TCP 1.00.01 384 MB

~ Firmware Update EtherCAT - Modbus-TCP 1.01.01 3.86 MB
~ Firmware Update EtherCAT - PROFINET 1.00.01 3.96 MB
~ Firmware Update EtherCAT - PROFINET 1.01.01 404 ME
~ Firmware Update EtherMet/IP - PROFINET 20001 402 MB
[v Firmware Update Modbus-TCP - PROFINET 2.00.02 3.99 M8 B3l Downloa ]

v Firmware Update Modbus-TCP - EtherNet/IP 201.01 3.90 MB El Download


https://www.anybus.com/products/gateway-index/anybus-communicator/detail/anybus-communicator-common-ethernet-common-ethernet-gen2?ordercode=ABC4090
https://www.anybus.com/technical-support/step-by-step-guide/configuration?ordercode=ABC4090
https://www.anybus.com/technical-support/resources/firmware?ordercode=ABC4090

2.

Default configuration IP address should be set to 192.168.0.10. The PC must work in the
192.168.0.0 network, so the Ethernet-AnybusConfig IP was changed accordingly:

& e Connections
4+ rj-' » Control Panel » Metwork and Internet > Metwork Connections v | D
Organize » Disable this network device Diagnose this cennection Rename this connection View status of this connection  »
- Ethernet

!f Unidentified network
=4 Intel(R) Ethernet Connection (14] ...

o ernet Pro o ernet Protocol Version 4 (TCP 4 p
Networking  Authentication  Sharing General
Connect using ‘fou can get I settings assigned automatically if your network supports
- thiz capability. Otherwise, you need to ask your network administrator
I? Intel{R) Ethemet Connection (14) 1219-LM for the appropriate IP settings.
Configure () Obtain an IP address automatically

This connection uses the following items:

TH 005 Packet Scheduler ~
’:1:42 Matrox GigE Vision® NDIS 6.2 Fitter Driver

(@) Use the following IP address:

IP address: 192 . 168 . 0

O 2. Microsoft Network Adapter Multiplexor Protocol
. Microsoft LLOP Protocol Driver
[0 s Intemet Protocal Version & (TCP/PVE)

& Link-Layer Topology Discovery Responder - Obtain DNS server address automatically
< > (®) Use the following DNS server addresses:

Install.. Uninstall Properties Preferred DNS server: l:l
Description Alternate DNS server: l:l

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication . - .
across diverse interconnected networks. [validate settings upon exit

CK

OK Cancel

Titems  1item selected

If you change the network card's IP as shown above and connect it to the CONFIG port of the

gateway, you should be able to access the configuration menu by typing the 192.168.0.10 IP
address in a web browser:

L

& Intemet Protocal Version 4 (TCP/IPv4) Subnet mask: 255,255,255, 0

Advanced...

Cancel

'3: Anybus Communicator x +

“ G A Notsecure | 192.168.0.10 2 % » 0O

= Anybu5® nybus Communicator Aty

BY HM5 NETWORKS

PROFINET
Data exchange is active
C on IP: 192.168.0.1 o
[T+ 16 byte(s)
he, PROFINET [T4= 16 byte(s)

More information
tr, Modbus TCP o
Anybus Communicator

52 1/0 configuration Anybus Communicator is operational i g
I

Gateway

PROFINET
a Files & firmware Modbus TCP
-]

Modbus TCP

Diagnostics e Data exchange is active
IP:192.168.0.3 =
& 1/0 data EES 16 byte(s)
[T%= 16 byte(s)
i More information
= Eventlog

(] supoort

o e
g
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3. In order to change gateway's firmware navigate to Maintenance -> Files & firmware tab:

W — m] X
g Anybus Communicator X 4

< C A Notsecure | 192.168.0.10/import-export = w #» 0O

= Anybus® Anybus Communicator

BY HMS NETWORKS

#A Home Files & firmware

Configuration

PROFINET
3 £33 import B Export
o, Modous TP Impart or expert the configuration locally on PC or handheld device.
34 /0 configuration ¥ Clear

Clear all settings in the configuration to their default values. This will not affect the Anybus Communicator until the "Apply”
button is pressed

£3) Revert

Revert all settings in the configuration to the values in the Anybus Communicator's current configuration

Diagnostics -

Firmware management
< |/Odata
# Upload

Event log @

Select a firmware file and upload it to the
Anybus Communicator.

i it to the Anybus Communicator.

D Support Waming: This will replace the current
firmware of the Anybus Communicator. files

B GsomLfile

Extract the GSDML file from the archive and use it to configure the PROFINET PLC to use the Anybus Communicator.

Click Upload and navigate to download firmware directory. It consists of GSDML file for later
(hardware definition for Profinet PLC) and firmware file:

Name Date modified Type Size

[] ABC_ETN_PIR_7748_2_00_02_HmsCHgue.hiff
Changel ag_ABC4017,pdf

¥ GSDML zip

[E] LICENSE_M2SXXX_ETN-PIR.tct

[E] LICENSE_M2SXxX_ETN-TEST.0t

[E] LICENSE_M2SXXX_TEST-PIRtet

/2022 11:13 AM HIFF File

Adobe Acrobat D...

Compressed (zipp..
2022 11:11 AM Text Document

/2022 11:11 AM Text Document

022 11:11 AM Text Document



4.

5.

Devices linked should have an IP address which belongs to 192.168.0.0 network. Go to
Configuration —> PROFINET tab, change settings like on the screen attached below and click Apply:

~ - m} x
€ Anybus Communicator X +

& C A Notsecure | 192.168.0.10/ot-network/2/pirs = v » 0O

= Anybu5® Anybus Communicator O

BY HMS NETWORKS

A Home PROFINET
on IP Settings
D DHEP enbled
?Tb Modbus TCP |P address * Subnet mask Gateway address *
192.168.0.1 255.255.255.0 192.168.0.1

>4 1/0 configuration

0.0.00

Hostname
Tra qlo]
EI Diagnostics ~ PROFINET settings
Station name
& /0 data anybus-communicator
i=  Eventlog
GSDML file
G Support
B csomLfile

Extract the GSDML file from the archive and use it to configure the PROFINET PLC to use the Anybus Communicator.

Devices linked should have an IP address which belongs to 192.168.0.0 network. Go to
Configuration -> Modbus TCP tab, change settings like on the screen attached below and click
Apply:

E Anybus Communicator x -+

&« C A Notsecure | 192.168.0.10/ot-network/1/etns = A #» 0O

= ﬂnybus® Anybus Communicator  Apply

BY HMS NETWORKS

A Home Modbus TCP
on IP Settings
In, PROFINET ] DHCP enabled

IF address * Subnet mask Gateway address *
192.168.0.3 255.255.255.0 192.168.0.3

34 /0 configuration

Maintenance

B Files & firmware

Hostname
Troubleshooting
[ Diagnostics ~ Timeout times
Connection timeout Process data active timeo..
& 10 data 60 0
i=  Eventlog

3 Support




6.

Navigate to I/O configuration tab, change settings like on the screen attached below and click
Apply:

7'3‘: Communicator b + & - = =
& C A Notsecure | 192.168.0.10/i0-sizes = Y« » 0 & ¢

= ﬂnyDUS&’ AnY_t_?US_COmnjlunic:at.qr.

BY HMS NETWORKS

A Home 1/0 configuration

Configuration —~

tn, PROFINET Hii Ei EEE

T, Modbus TCP PROFINET ModbusITCE
Size Endian swap

4 /0 configuration 16 MNo swapping it

-

B  Files & firmware

Tra Same /0 sizes for both networks.

[E) Diagnostics ~
Detailed endian swapping
« |/0data . z »
To be able to use the detailed swapping please select the "Detailed swap® option in the
desired "Endian swap” select above.
i= Eventlog

G Support

If your application requires more or less bytes to be exchanged feel free to change its values.
It is important to have the same configuration in the gateway and in the PLC.

Configuring Anybus gateway in TIA Portal

This chapter describes how to configure PLC and gateway in TIA Portal software.

Reminding network connections, our PC with TIA Portal has to communicate with PLC controller in order
to modify PLC program. Ethernet-Profinet connection is used and devices have an IP from 192.168.250.0
network:

List of IP addresses in network:

o PC - 192.168.0.2;

o PLC - 192.168.0.15;

o Gateway - 192.168.0.1

Please find attached below screens of hardware and software configuration from TIA Portal.

1.

Create TIA Portal project with your PLC. Add GSD file from downloaded firmware folder in TIA
Portal using tab menu on the top:
"Options » Manage general station .. » Select file » Install".

Once you upload GSD, you can find appropriate device in Other field devices -> PROFINET IO
Gateway » HMS Industrial Networks. Drag & drop it onto Network view and combine it as on the
screen attached below:

T Siomens - CalUsers\ DocumentsAutomationtTestAnybusModbusiTestAnybusModbus
Pojec 6t View imen onine Optons Tocs Window tip .
U (Y H soveproject & ¥ & X Dz 5 K2R ¥ coonline F coofiine fip I I X' 1] [searchinproje k] PORTAL
TestAnybusModbus » Devices & networks - X
Devices [ Topology view |k Network view [[IY Device view | | Options =
3 =51 el Er e N - S
] (]2 [ newon 22 connections [Fi connecto ] B M’ 54 | [ Networkoveiew | Connections | 10 [ VN[ TeleContiol | EIH
100 2yat=miPLCPROFINERIO:Systam (100) 2o Type Address in subnet | Subnet. Vase_| [ Catalog H
=2 J:{j"‘""’“’”“""“’ &) T 571200 station [Searcs | d
dd new device
gy Devices & networks ALc Anybus-Comm... 88 il = 02 IS ACTECHE] 4 Filter Profile: All> é
[ LT [CPU 1215C ACCH cliee s d e — — » (@ Contolers &
WAL Ay e ) ~ Anybus-Communicator  Anybus Communicator =l * o
I oevee contguion i s Commuictor 19216801 ewe o 013 =
& Oniine & disgnostics = e [y o
v [ Program blocks » [ Drives &starters o
SR e [PLC_1.PROFINET 10-Syste. Port2 Port2 e 2
B Add newblock 4 » [ Network components E
& Moin [0B1] I » L@ Detecting & Nonitoring 4
» [ Technologyabjects » [ Distributed 10 E
» [ External source fles. » [ Power supply & distribution
~ L@ PLCtags > Lu Field devices =
G showslltsg: ~ [ Other feld device =
I Add newtag table i » [ Additonal Ethemet devices g
1 Default tag table [38] 1 - ~ [ PROFINETIO 3
35 AnybusTags [16] 1 » (@ orves L
PLC data types. I » (@ Encoders ]
~ (32 Watch and force tables [ Gateway c
I Add newwatch table 181U Industrial Networks H
Bl Force table W commenicstr |3
& etch table_1 » [ siEnENS A ]
» (3§ Oniine backups » (@ sensor
» [ Traces » [ PROFIBUS
» [, Device proxy data
8 program nfo
& rLcalam exlis:
» [ Local modules
» [} Distributed 0.
»h grouped devices.
» £ Secury etings
» 5§ Comman ot | = =
5 = [ Qi 5] [ioo% ol ] i B

> | Details view. |6 Properties |%}Info_ | %) Diagnostics > [Informati
Eoeer [ oevices wve_Jod v bt [ o 0o o2 amouctogs B




3.

4.

Topology view is set

up this way:

| Topology view [ Network view  [IY Device view || Options
EREEIE Y i [ [ Topology overview | Topology | (|
[ Catalog
7] Deviee/ port R e e e Coble dats aSeui ] ] ]
PLC1 v 57-1200 station_1 & Filter Profile: [<al=  [+]
CPU1215C - PLC1 1 » [ Controllers
~ PROFINETinterface_1 1%1 » G HM
Port_1 1X1P1 Any partner i » (@ PC systerns
Port_2 1X1P2 Any partner ] » (il Drives & starters
n ¥ GSD device 1 » [l Network components
H > Anybus-Lommunicator o » [ Detecting & Monitoring
r ~ Interface ox1 » [l Distributed ll0
] Port 1 oX1P1 Any partner — » [l Power supply & distribution
Port2 ox1P2 Any partner e » [l Field devices
|Anybus-Comm_. ~ [ Other field devices
Anybus Commu... » [l Additicnal Ethernet devices
pic [ PROFINETIO
» [ Drives
» (i Encoders
+ [ Gateway
<[] <] i 1B v'I.:MSmdu;ma\NE!wka vl
| & Properties _[*i}info |t Diagnostics | > |Information
Change PLC's IP to 192.168.0.15:
|§ Properties H:i.'.lnfo ” ﬂ Diagnostics
J General ” 10 tags " System constants " Texts
» General Il Eth < 2dd
emetaddresses
w PROFINET interface [¥1]
General Interface networked with
Ethernet addresses
Time synchronization Subnet: | PNIIE_1 |'|
Operating mode | T
» Advanced options
Web server access
IP protocol
¥ DI14D0Q 10
b Aahza (=) setIP address in the project
» High speed counters {H5C)
b Pulse generators (PTOIPWM) IPaddress: | 192 . 168 . 0 . 15
Startup )| Subnetmask: | 255 . 255 . 255 . 0
Cycle Il D Use router
Communication load »
il Router address: | 0 .0 .0 -0
systemn and clock memory ”
VWeb cerres O IP address is set directly at the device
Multilingual support
Time of day PROFINET
» Protection & Security
Configuration control [ PROFINET device name is set directly at the device
Connection resources [#) Generate PROFINET device name automatically
Eep Sl e s PROFINET device name: | ple_1 |
Converted name: |p|c:b1d0ed |
Device number: | o |'|
Change gateway's IP to 192.168.0.1:
|§, Properties H"_i.'.lnfo ” [ Diagnostics
J General ” 10 tags || System constants || Texts
¥ General Eth + add
emetaddresses
w PROFINET interface [X1]
General Interface networked with
Ethernet addresses
» Advanced options Subnet: | PNIIE_1 |'|
Identification & Maintenance | i
IP protocol
IPaddress: | 192 . 168 . 0 . 1
Subnet mask: | 255 . 255 . 255 . O
: Synchronize router settings with 10 controller
il ] use router
i Router add o 0 o 4]
PROFINET
[¥ Generate PROFINET device name automatically
PROFINET device name: |anybu5{ommumcator |
Converted name: |anybu5-communicator |
Device number: | 1 |'|




Add two modules to the project which match these configured in Anybus web configurator. Drag &
drop IN 0016 and OUT 0016 module onto Device overview:

TestAnybusModbus » Ungrouped devi

‘E Topology view thﬂ Network view ‘lﬁi Device view ‘ Options

2. Module Reck |Slot |laddress | Q address|Type Artic... “Tf‘“ﬂ")!l

* fnouGommnicater 00 Ao Communee || )]
» Interface 0x1 Anybus-Communic... @FM!EV n

)
IN0016_1 ) 1 68..83 o016

Il n1016
ouT0016_1 0 2 68.83  OUT0016

Il n1017

[l [ERESE]
Il n 1019
Il n 1020
Il m 1021
Il n 1022
Il n1023
Il n 1024 E
Il cutooot
Il cutooo2
Il ouTooo3
Il ouT o004
Il ouT o005
Il cutooos

<[] ] [100% = —s— W] i ] > [ ourooor =l

I
|'el Properties  [*}info_ )| % Diagnostics | > [ Information

If all previous steps have been done correctly, your PLC program is ready. Compile the program
and download it to the device. To see current states of variables, turn on Monitoring mode:

Project Edit View Insert Online Options Tools Window Help

55 Y B saveproiect 31 M B | & Gooniine ¥ Gooffiine | Bz [N [ 2@ — 1]

Lo e

It is good manner to use gateways In/Outs by PLC tags - using raw addresses you can mistakenly
modify/read wrong bytes. Create "AnybusTags" table in PLC tags folder:

aE
o
Lt

[

G B E D G |

. o [
Wil FF 2 o | B=

Tehmotiodis L1 (P 5156 AGDCY) P mge s Ambrogel16) @@
Devices <@ Tags & User constants
JEf] D TH =
AnybusTags
w | ] TestAnybusModbus [ Name Data type Address Retain | Acces. |writa_ |visibl. lC_
B Add new device 1 @  ABCInput Word %IVIEE (=] (=] ™
iy Devices & networks 2 @@ ABC_Input(1) Word %70 =] v ™
~ [ PLC_1 [CPU 1215C ACDCIRly] 3 @  ABCinput(2) Word %IWT2 (=] =] =]
¥ Device configuration == @@ ABC_Input(3) Word %74 =] ™ ™
%) online & diagnostics 5 4@ ABCInput(s) Viord %76 =] =] =l
~ [l Program blocks 6 @@ ABC_Input(s) Word %78 =] v [v]
B Add new block 7 4@ ABCInput(s) Wiord %IWBO =] ™ =]
& Main [0B1] 5 @ ABC_Input(7) Wiord %82 =] ™ =]
» [ Technology objects 9 4@ ABC_Output Word %QWES. =] [l ™
» lgj External source files 10 |am  ABC_Output(l) Word %QWTO =] 2] ]
~ [ PLCtags 1 4@  ABC_Output(2) Word %QW72 (=] =] (=]
&5 Showall tags 12 4@  ABC_Output(3) Wiord WQWTL =] ™ ™
B Add newtag table 13 €@  ABC_Output(d) Word %QWTE (=] (=] =]
2 Default tag table [38] 14 4@  ABC_Output(s) Wiord WQWTE =] =] ™
55 AnybusTags [16] 15 €@ ABC_Outputls) Word %QWS0 (=] (=] =]
» LC data types 16 4l ABC Output(7) Viord [E%ewsz . [=l =] ~ ~
~ 55 Watch and force tables 17 dd news ¥
¥ Add new waich table
_ & [<] Il ] >
> | Details view |8l Properties  [fi}info ] %] Diagnostics |
To monitor and easily modify tags please add Watch table in Watch and force tables folder.:
# 22 Bl 2R B[
i Name Address Display format Monitor value Modify value F Comment
= | TestAnybusModbus 1 *ABC_Input® %IEE DEC 21
B Add new device 2 *ABC_Input(1)" LIW70 DEC 37
& Devices & networks 3 *ABC_Input(2)" %72 DEC 4
~ [ PLC_1[CPU 1215C AC/IDCIRly] [+ 4 "ABC_Input(3)" HIMT4 DEC 2
[IY Device configuration 5 *ABC_Input(a)” AT DEC 0
2/ online & diagnostics 6 *ABC_Input(5)" LTS DEC 72
= L5 Program blocks =17 *ABC_Input(s)" %IWBO DEC 123
B¢ Add new block 8 *ABC_Input(7)" %IMB2 DEC 215
4 Mein [0B1] 9 *ABC_Output® %QWES DEC 1 1 (=
» [ Technology objects 10 *ABC_Output(1)" %WOWT0 DEC 2 2 M 1
» External source files 1 *ABC_Output(2)" BWOWT2 DEC 3 3 M 1
~ [a PLCtags [ ] 12 “ABC_Output(3)” %OWT4 DEC 4 4 M 1
&g Showall tags i RE] "ABC_Output(4)" BOQWTE DEC 5 5 M
B¢ #dd newtag table 14 *ABC_Output(5)" %OWTS DEC 6 3 M 1
24 Default1ag table [38] 15 *ABC_Output(6)" WOWSO DEC 7 7 M 1
g AnybusTags [16] 16 *ABC_Output(7)" %OWS2 DEC 8 8 &
» [ PLC data types 17 e 1
= [ Watch and force tables
I Add newwatch table
Force table
Watch table_1
» [ Online backups
» [Z Traces
» [§, Device proxydata
4 Program info
%] PLC alarm textlists
» [§ Local modules
» [ Distributed /0 ~L <] [T ] >
> ‘ Details view | & Properties ‘l:i.‘.lnfo g” [%] Diagnostics ‘




Configuring Aurora Vision Studio application

1. Aurora Vision Studio application should have ModbusTCP_Connect and I/0 Read/Write filters as on
the screen attached below:
2. Turn on online mode and monitoring mode in TIA Portal. You can create watch tables to easily
modify data in TIA Portal environment:
(@ Aurora Vision Studio 52 Professional (5 PT) - Anybus test_profinet.avproj - o x
Bl Edt Brogem View Tooks Help BN + et | @ cngion
=
TR nintegervaluss
At v o[m
e . REd
R 3 e
32 is [ Monitorvalue Modify
2 “8C_input ines oec [ 0
T “ABC_input()” w0 oec A 0
& “poCmpu w2 oec e o
ACQUIRE “ABC_Input(3)” w74 DEC E (m]
2/ “ABC_Input(e)” P bEC o 0
e “ABC_input(s)” ww7s oec | 0
1. ModbusTCP Write: MltipllntegerRegisters? A" a0 oec [ o
nSosket |2 “ABC_Input7)" w2 DEC as O
“ABC_Output” ques DeC . [CS
“ABC_Output(1)" *Qw70 DEC R =N
& R “ABC_Output(2)” “qwr2 oec R > @ &
(8 Toobor &Y Project Eplore [ Viorpaces oitegerVaes “ABC_Output(3)" wqu7s DEC B s S
——— —= N
*ABC_Outputi6)” %QWB0 DEC N 8 4
e @
ABC_Output(7) d::ew) peC B s z kS
I—>]
4. ModbusTCP.Close?
e
.
Troubleshooting

In case of any problem with gateway configuration, please try

support page.

manuals and tutorial videos from Anybus


https://docs.adaptive-vision.com/5.7/studio/filters/ModbusTCP/ModbusTCP_Connect.html
https://www.anybus.com/technical-support/step-by-step-guide/preparation?ordercode=ABC4090

Interfacing Zebra uUSight computer (Profinet) to Aurora Vision
Studio

Purpose and equipment

This document explains how to configure Profinet PLC with Aurora Vision Studio using Zebra u4Sight EV6
computer.

Required equipment:
o USight computer with Profinet (used 4Sight EV6);
o Siemens S7-1200 PLC;
o Ethernet switch with at least 3 In/Outs might be useful - simplifies configuration;
o TIA Portal (version v15 used);
o Aurora Vision Studio 5.3 or later (version 5.3 used).
Application notes demonstrates configuration steps for specific dsight model, but it is not obligatory

to use this one. If you have different model, please refer to manuals provided by its manufacturer.

Hardware connection

In application notes there is configured one network which uses Ethernet switch. Devices connected to
this network have addresses 192.168.250.XXX, where XXX stands for number 1-254 unique for every
device/port connected.

In EV6 Zebra Profinet manual it is mentioned that PLC Software should not be installed on EV6. Taking
this into account, we have one PLC and two computers in our network:

____________________________________________________ N (SR

E PLC! :r Computer - with Tia Portall
| |

| H i

I |

} Ethernet port X1 P1R Ethernet port X1 P2R E | Ethernet port |

| 192.168.250.1 192.168.250. XXX : : 192.168.250.5 |

N | R )

5y e ===

! Switch |

! A 4 v i

| |

} Ethernet Ethernet Ethernet Ethernet Ethernet |

| |

: A !

_______________________________________________ \

4Sight EV6 with Aurora Vision Studio!

LAN 2
192.168.250.10

Before proceeding to the further point, make sure that all devices are powered up. Using LAN 2 port
for industrial protocols is obligatory.

Configuring setup


https://www.zebra.com/us/en/products/industrial-machine-vision-fixed-scanners/vision-controllers/4sight-series.html

1. As first configure computer with TIA Portal. Change address of the network card connected to the
switch to 192.168.250.5 as shown below:
| o
~|®| | Search Control Panel »
- o x
| 4 ® > Control Panel » Network and Internet > Network Connections ~ & | Search Network Connections 0
Organize v Disable this network device Diagnese this connection Rename this connection > m @
| Ethernet Ethemet -Profinet .:_ Ethernet?
| Network 3 ™ Unidentified network S Network cable unplugged
| @ Intel(R) 1211 Gigabit Network Con... W7 |ntel(R) 1211 Gigabit Network Con... 3¢ @2 Intel(R) Ethernet Connection (2) l..
¥ % Intemet Protocol Version 4 (TCP/IPv4) Properties S
Networking  Sharing pem=y
Copectising You can get IP settings assigned automatically if your network supports
5 Intel(R) 1211 Gigabit Network Connection this capability. Otherwise, you need to ask your network administrator
for the appropriate [P settings.
ot b d I
“This connection uses the following fems e
@) Use the following IP address:
K3 Cient for Microsoft Networks ~
T File and Printer Sharing for Microsoft Networks 1P address:
)]?W‘un GigE Vision Driver Subnet mask:
SHOMRON SENTECH GigE Visian Drver
T Npeap Packet Drver (NPCAP) Default gateway: = = = 1]
TBQ0S Packet Scheduler
4 Intemet Protocol Version 4 (TCP/IPvd) v Obtain DS server address automatically
= i (@ Use the following DNS server addresses:
Instal Uninstal Properties Preferred DNS server: [ 3 ®m e |
Description Alternate DNS server: ]
Transmission Cortrol Protoclintemet Frotocol. The defaul
wide area netwark protocel that provides communication
across diverse interconnected networks [validate settings upon exit Advanced..
oK Cancel Eoel
3items 1 item selected
| seealso
Infrared
Internet Options
| Windows Defender Firewall
|
2. Enable profinet at 4Sight EV6 Computer using MILConfig tool (IP address will not be defined yet):
il - o x
~ il General
B Gercro PROFINET protocol
Information
Default Values Enable Name Status Interface Input  Output
Libraries % PROFINET1 Ready Hardware assis.. 64 64
Patents and Copyrights
Tools theme
» [l Non-Paged Memory
b M Benchmarks and Utilities  Profinet protocol X
» Il Boards [
Name : PROFINET1
b M Distributed MIL
b B Licensing Interface : | Hardware assisted on Host[DEVD] -
~ @ Communication Slots sizes:
= PROFINET
Input module (Slat 1) : 64 ~ | bytes
Modbus
EtherNet/IP Output module (Slot 2) : | 64 ~| bytes
CC-Link
b B Multi-processing
» I Display
b Ml Classification
b Ml Updates
b i Troubleshooting ok Cancel
Refresh Add Remave Modify
Hardware-assisted Profinet:
Device name : matrox4sightevs
MAC address : 00:20:FC:35:03:E7
IP address  : 192.168.250.10
Host:
MAC address : 00:20:FC:35:03:E2
IP address :0.0.0.0

Configuring U4Sight

EV6 in TIA Portal




Create TIA Portal project with your PLC. Find GSD file in MIL X directory, you can find it
placing this in File Explorer:

%MIL_Path%\..\Config\Profinet

In TIA Portal add GSD file from above mentioned firmware folder using tab menu on the top:
"Options » Manage general station .. » Select file » Install".

Once you upload GSD, you can find appropriate device in Other field devices —-> PROFINET IO -»
Sensors » Zebra Imaging Sensors. Drag & drop it onto Network view and combine it as on the screen
attached below:

[ Topology view |4, Network view [ Device view || options

| Networkoverview | Connections | /0 communication [ VPN [« [»
92 Device Type Address in subnet | Subnet Vfcmlw
= 57-1200 smton 1 571200 station Search ]
PLCt Matroxsighte_. B bR SFOIZ15C DGRl Fiter  Profle: [Ab  [¥]
die ~ MatroxSightEVS. A5ightEVs si=om
= ~ nterface NetrowSighteVe 192.168.250.10  PNE_1 <)
» [ FCsystems.
Port 1 Port1

» I Drives 8 =tarters
-------- PLC_1.PROFINET 10-Syste...| st Aoy,

» [ Detecting & Moritoring

» [ Distributed 110

» [ Power supply & distribution
» B ek devices

ther feld devices

51001 SUI0 ]|

! » [ Additional Ethemet devices 7
i (5 PROFINETIO &
- » [ Drives L
i » [ Encoders ]
[ Gateway E

» [l Hilscher Gesellschatt fiir Syste. Fl

» [ HVS Industrial Networks E

» [l SENENS AG
~[@io
~ [ Hilscher Gesellschatt fir Syste.
» [ P
~ [ sensors
~ [l Matrox Electronic Systems LD.
[ MatroxImaging Sensor:
i

» [ SIENENS AG
» [ PROFIEUS DF

<[] foor Tl ——v— @] 0 >

Topology view should be left unchanged:

EV6_Profinet_Communication » Devices & networks

[ Topology view [, Network view ﬂ!v D ew || options
B ® s = | | Topology overview | Topology comparison |
~] | Gatalog
H W2 oevicelpor Siot.[Portner station [ Fornerdevice. [Panmerimer | o> |
piC MatroxdSightE. ~ 571200 station_t DFiter  profle: (b [l[ad]|&
2150 ASighteVe F=cel - s a
gl PLC_1 1 » [ Controllers e
P = ~ PROFINETinterface 1 1X1 » [ H

Fort 1 X » [ PCeystems [l

Fort 2 11 P2 » (55 Drives & starters °

S

~ 63D device_1 » [l Network components 5

| ~ WatroxsightEve 0 » (3§ Detecting & Monitoring E

. - Interface ox1 » (3 Distributed 110 8

- Port 1 oxi Pl » [l Power supply & distribution g

v » I ricld devices

» [ Other field devices =4

A 3

(]

]

<[] al [ ] >

Drag & drop appropriate data modules in Device view tab (in MILConfig 6u4bytes modules were set):

[ Topology view [ Network view |[If Device view || Options
= = 3 O H
#¢ [MatrowdSightEVE [45 ightEVe[~] o =} )
A = s
© [ Module Rack  Slet laddress Qaddress Type Article no. Catalog 5
¢ 1 ~imvesiyes o o e m—)
o =
& b interface o ox MatrondSightEVe. S
& Data sentto PLC 64 bytes_1 o 1 68.131 Data sent to PLC64. S
Data received fom PLC64 bytes 1 0 2 66..131  Data received flom . -
- W asighteve A
- < [ Module 7l
— s 5 o
— -+ » (i Camere Nodules °
R e ES
| R E
B Control Module
- Camera 2 Control Module_1 0 5 6 s Camera 2 Control = g
~ (38 Dsta Niodules H
I Comera 3 Control Nodule_1 o 8 7 s Comera 3 Control - B
i Camera 4 Control Nodule_1 o s s 7 Comera 4 Control M i
Camera 5 Control Nodule_1 o 10 9 s Camera 5 Control e
1B st received from PLC 256 bytes
Camera 6 Control Nodule_1 om0 s Camera 6 Control
g I Dsts received from PLC32bytes |3
Camera 7 Control Nodule_1 o 2 m 10 Cemera 7 Control 3
Mloats received from PLceabytes €
Camera 8 Control Nodule_1 o 13 12 n Camera 8 Control
I st sentto PLC 128 bytes L
[l Dot zentto PLC 16 bytes i
1B Data sentto PLC 256 bytes E
I st senttorLC 32 ]
et sentto rLc e bytes z
o= BT
B Ststus Module I
[ Validation Modules
B Validation Module
<J[u] 100% = e, e [<T ] 2>

Change PLC's IP to 192.168.250.1: 3.



PFroject information
Catalog information

Checksums
~ PROFINETinterface [¥1]
General

Time synchronization
Operating mode
» Advanced options
Web server access
P DI 14DQ 10
» AI2IAQ 2

* FTO1IPWT
General

Identification & Mainten...

» High speed counters (HSC)
~ Pulse generators (PTO/PWM)

192 . 168 . 250 . 1

4. Change d4Sight's IP to 192.168.250.10:

Matrox4SightEV6 [4SightEV6] G Properties  |["}info | % Diagnostics |

General [ 10 tags [ Systemconstants |

~ General
Catalog information
~ PROFINETinterface [X1]
General

* Advanced options
Interface options
b Real time settings
= Port 1[X1F1]
General

Fort options

Fortinterconnection

Identification & Maintenance

Ethemet add|

182 . 168 . 250 . 10
2557255 0 2550

5. If all previous steps have been done correctly, your PLC program is ready. Compile the program
and download it to the device. To see current states of variables, turn on Monitoring mode:

@Y 6l G &7

To monitor and easily modify tags please add Watch table in Watch and force tables folder.

Configuring Aurora Vision Studio application

Turn on online mode and monitoring mode in TIA Portal. You can create watch tables to easily modify
data in TIA Portal environment:

= Program

£ Main*

[Fooo k]
EMTeagHoxQl om0 0000000000000 [

v

i Toolbox | & Project Bxplorer [ Workspaces

ACQUIRE

PROCESS

outValues | b %
outValues

EB5IHs

0. Z4Sight_Profinet_Read: sint16

™

1. 74Sight_Profinet_Write: sint16

ofw|~w]a|u]slw[n]r]e
w
5

No element selected.

Troubleshooting

7
u s ; FE—r I
sanes 1 T +
e Erm—
*QU78 DEC B
e G 2 1
<Add new

In case of any problem with 4Sight configuration, please refer to the MIL X manuals that could be

found under:



%MIL_Path%\..\DOC\help

More detailed information could be found in Zebra Design Assistant help file.



Using Aurora Vision Studio Runtime for Linux with WebHMI

Purpose and requirements

This document describes how to run an application with a WebHMI interface on a Linux based systems
using Aurora Vision Studio Runtime for Linux. To connect the host with the target system the SSH
connection is used. It allows for data exchange between systems and run commands on the target system
remotely (especially useful when the target system does not provide a graphical user interface).

Check if the target system meets requirements listed in Using Library on Linux article.

In this guide iam NET GmbH ARM smart camera is used, but presented steps apply to any linux based
device that meets requirements.

Required equipment:

o

o

Aurora Vision Studio 5.4 Professional or later (version 5.4 was used);

Linux based target device;

PuTTY executes the SSH connection;

Xming might be useful to open graphical interface of Linux applications on Windows;
WinSCP is responsible for data exchange between host and target systems;

Aurora Vision Studio 5.4 (or later) Runtime for Linux (version 5.4 was used).

Basic program with the WebHMI interface

This paragraph refers to the WebHmi - Runtime for Linux Demo Aurora Vision Studio official example.

Please determine if the smart camera is visible in the GigE Vision Device Manager:

(©) GigE Vision Device Manager ? X
Select source device: Refresh Tools ~
Device name IP Address MAC Address Serial number UserlD

NET GmbH IA2107C-A01 192.168.1.10 80:6C:BC:60:00:12 04A2GCBC2227011

Identify this device in network by

© P Address () MAC Address () Serial number

You can run this example on host windows PC and display webhmi in the browser typing localhost:96960
(default port in the settings is 9090). Our goal is to run example on target linux device:

WebHmi x  +

(&} A\ Notsecure  192.168.1.10:9090

® OR reading

@ Barcode reading

CLOSE

Aurora Vision Studio Runtime for Linux installation

To manage and exchange files on the target system SSH connection is established. For convenience
WinSCP and PuTTY are configured following the Getting started with the Windows Host System guide.

Connect to the iam smart camera using WinSCP:


https://docs.adaptive-vision.com/current/avl/getting_started/LibraryOnLinux.html
https://net-gmbh.com/en/machine-vision/products/cameras/iam/
https://www.putty.org/
https://sourceforge.net/projects/xming/
https://winscp.net/eng/index.php
https://net-iam.atlassian.net/wiki/spaces/iam/pages/51544107/Host+System+for+Development#Getting-started-with-the-Windows-Host-System

£ BE® Queue - : local Mark Files Commands

B New Session
=6 C: 0SDisk - A
3 ~ I Edit ~ W B rrope i New -

Git\av-studio\exampl

[ News Site

[ root@192.168.1.10

_demo.hxaml

Manage

D —————
0Bof 132KBin0of 5
Not connected.

Default credentials:

User: root Password: root

on Options Remote Help

Session
File protocol:
SCP

Host name:
192.168.1.10

Transfer Settings Default

Port number:
22

User name

Password

root sssssssssssssncs

B]Login ‘v

In WinSCP window on the left there is the Windows host file tree, on the right the Linux target tree.
In this tutorial we copied executor installer and license to the /opt folder. You can open session
with PuTTY using Ctrl + P shortcut or clicking an icon with the bolt on the top toolbar in WinSCP
(login with the default credentials). If you begin in the home folder, navigate to the /opt executing:

cd /opt
Then execute following commands:

tar —-xf [avexecutor_archive.tar.xz]
cd avexecutor/bin
./license_manager install
./license_manager list

../../[License_file.avkey]

It will install the executor, load the license key and list attached licenses at the end:

9

B3 % & Synchronize 57 o E@ : & B Queve -~ : Local Mark Files Commands Se

& ro0t@192.168.1.10 X [E New Session
- - h <

A New-
\app_note\app_note_AVS_Runtime_For_Linux\

=#C: OSDisk

Size | Type
Parent directory
File folder

MBin0of3

Options Remote Help = Transfer Settings Default

0Bof356 MBin0of 5

#A & B FindFile
i New -

Aurora Vision Studio Runtime for Linux solution deployment

Generate runtime solution in Aurora Vision Studio navigating to File -> Export to Runtime

Executable. ...
solution execute following commands:

cd /opt/avexecutor/bin
./Console

./../demo_application/[Solution.avexe]

To display the WebHMI on the host system, type 192.168.1.10:9090:

In this tutorial .avexe solution is copied to opt/demo_application folder. To deploy



Q

> = Transfer Settings Default

Owner
1000

root

Parent directory
File folder

File folder

@® CR reading

@ Barcode reading

CLOSE

fifi

ORI

Console application allows users to specify parameters others than just the path to the .avexe file.
When working on application with WebHMI, it might be especially useful to modify WebHMI port value.
This can be done with -webhmi-port<N> parameter where N indicates requested port value (default one is
9090). To list all parameters user just need to run Console without any of them (./Console).

Zebra
Aurora Vision

This article is valid for version 5.7.3
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