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1 Vision Sensor Configuration

Add the industrial protocol Ethernet/IP communication in the communication setup
under the editing interface of the visual sensor, and after successful addition, enter the

PLC configuration.
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Figure 1-1 Add EtherNet/IP Communication Protocol.



2 PLC Configuration

Using the Omron NJ Series PLC as an example, we will configure Ethernet/IP
communication.

2.1 Connect the PLC

Open the Sysmac Studio software and connect to the PLC (according to the actual
wiring method). Optionally, choose whether to upload the built-in program as
needed.

Figure 2-1 Connect the PLC to the Software

2.2 Set the IP Information for the PLC Device

After the PLC is connected, click the offline button to disconnect the PLC. Then,
select Configuration and Settings, double-click on the built-in EtherNet/IP port,
choose TCP/IP settings, and modify the PLC device IP address and subnet mask.
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Figure 2-2 Modify the IP of the PLC
2.3 Set Global Variables for the PLC

Select programming, double-click on global variables, right-click on the blank area
of global variables, select new, and create new global variables to monitor the data
obtained and sent by the PLC via Ethernet/IP.

Create an input global variable with a size of 500 bytes.

Create an output global variable with a size of 76 bytes.
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Figure 2-3 Add a Global Variable



2.4 Export the Global Variables

After the creation of the global variables, select "Tools" -> "Export Global
Variables" -> "Network Configurator" to export the newly created global variables
toa CSV file.
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Figure 2-4 Export Global Variables Process
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Figure 2-5 Choose the Path to Save the Global Variables File

2.5 Synchronize the Program to the PLC Device

Click the online button to connect to the PLC, click the to controller button, and
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download the program to the PLC.
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3 PLC and Sensor Connection Configuration

3.1 Install the EDS File in the Network Configurator Software

C) Program Files (x86) > OMROM » CX-One » MNetwork Configurator » Program
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Figure 3-1 Path of the Network Configurator Software

Click the "EDS File" button and select "Install" to install the EDS file.
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Figure 3-2 Install the EDS File
Select the eds file of the vision sensor in the \EtherNetIP folder in the EasyVS
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Figure 3-3 Select the EDS File
No need to install icons.

After successful installation, the SS3 Series will appear in the left-hand device bar.
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Figure 3-4 Do Not Install Icons

3.2 Create an Ethernet/IP Network Environment

Click "Option"->"Select Interface”—>"Ethernet I/F".
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Figure 3-5 Create an EtherNetIP Network Environment
When there are multiple network cards on the computer, you need to select the

network card to connect with the PLC.
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Figure 3-6 connect Network

As shown in Figure 3-6, click Connect Network and select the local network adapter
to be connected.



EDS File Teeols Option Help
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Figure 3-7 Select the Network Card
Select the TCP port and click OK.
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Figure 3-8 Select the TCP Port
Click the online button to create a new network.
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Figure 3-9 Go Online
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Creation complete.
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Figure 3-10 Diagram of Successful Online Activation and Creation of a New Network

Right-click on the blank area of the newly created network and select "Upload™ to add

the PLC device for adding PLC devices.
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Figure 3-11 PLC Device Addition
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Figure 3-12 Popup Window During Addition
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Select the IP address of the PLC device. (The automatic import option will pop up
after the first configuration and subsequent configuration. If the PLC model or Vision
Sensor is not changed, you can directly right click to import the last device
configuration and modify the IP according to the actual situation.)

T
; m
| File Edit View Network Device EDSFile Tools Option Help
DEE| =84 EEdAE]
I | @& # @
() EtherNet/IP_1” @ EtherNet/IP_2
B etnork Configuwrator
F EtherWet/TP_1
f EtherNet/IF_2
Target Device X
[hddress
[v] 192 166 1,200
Add Edit Dalete 0Ff-line Device| |
Caneel
T
Message Code Date Description
OMSG 0300 2022/03,/24 09:45:27 Hetwork upload was completed.
L\W-R 0208 2022/03/24 09:45:27 192.16%.1.200 HXLP2 : This device has warning status. Please check the detail of warning via the "levice Moniter” function.

|
Figure 3-13 Select the IP Address of the PLC and Add It to the Network
After the addition is complete, the PLC device will appear in the newly created
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Figure 3-14 Addition Successful
Double-click on the SS3 Series in the device bar to add the vision sensor device to

the network.
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Figure 3-15 Add the Vision Sensor Device
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Figure 3-16 Addition Successful
Modify the device IP address to the actual IP of the camera.
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Figure 3-17 Motify the Device IP

3.3 Establish the Address Mapping Between the PLC Device and the

Vision Sensor

Select the PLC device in the network, right-click the mouse, and choose
"Parameter”->"Edit" to edit the PLC.
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Figure 3-18 Enter the Address Mapping Interface
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Figure 3-19 Current Mapping Status
In the editing interface, select "Tag Sets", then choose "Import from File" to import

the previously exported global variable CSV file from Sysmac Studio.
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Figure 3-20 Import Global Variables
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Figure 3-21 Select Global Variable File
After successful import of the CSV file, the previously set input global variable

names and sizes will appear under In-Consume.
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Figure 3-22 Enter the Size of the Global Variable

51476 1000M @ On-line CAP NUM

Under Out-Produce, the previously set output global variable names and sizes will

appear.
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Figure 3-23 Enter the Size of the Output Global Variable
Select Connections, select the decoder device SS3 Series, and move the device to

the registered list.
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Figure 3-24 Move the Global Variable to the Registered List
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Edit Device Parameters : 192.168.1.200 NX1P2
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Product Name 192.168.1.200 NX1P2 Variable Target Variable
%2 192.168.1.108 (#108) SS...

New... Edit... Delete Edit All... Change Target Node ID... TofFrom File

Figure 3-25 Move Successful

(1) Double-click on the visual sensor device in the registered list to open the edit

page.
(2) Select the 1/0 type of the device.

(3) Set the Input Tag and Output Tag to associate the global variables in the PLC

with the 1/O in the vision sensor device.
(4) Set the Packet Interval for the data.

(5) After completing the settings, click "Regist” to complete the registration.
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e
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origtmerer Ieriee Tirget Device
Hode Address 192 168 1. 200 Hode Address 192 168.1.174
Comment | M{1F2 Comment | BS Series
Input Tag Set dit Tag Sat: Oatput Tag Set
a — [S00Byte] v #" Input_100 — [S00Byte) v
Eom;;;:?m} Multi=-cast connection w
Jutput fa.; Set i1y Tag Set: Input Tag Set
b = [76Bwtel] o "# Output 150 = [76Byte] e
Eonn;;;:m:u Foint to Foint cormectieon
Hide Detail
Datasl P "

Packet Interval ms ( 10.0 - 10000.0

Timeout ¥alue : Packet Interval (RPI) x 4 ~ Connaction Hmr:e

Connection Structure
£) 192_168.1.200 HIIPZ =

Closs

Figure 3-26 Set up the Visual Sensor Device
After completing the registration, the address mapping relationship between PLC

device global variables and vision sensor will appear under the visual sensor device

in the registration list.
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Edit Dievice Parameters : 192.168.1.200 NX1P2

Connections Tag Sets

Unregister Device List
# Praduct Name
Connections : 2/32(0:2, T:0) - -
—rEgiTeroenice e
Product Name 192.168.1.200 NX1P2 Variable Target Variable
I 1192.168.1.108 (#108) 55...
S default 001 [Input] a Input_100

default_ 001 [Output] b Output_150

New... Edit... Delete Edit All... Change Target Node ID... To/From File

Figure 3-27 Mapping Relationship Diagram

3.4 Download Settings to the PLC Device

Select the PLC device, right-click and choose "Parameter", select "Download", and
download the parameter settings and network settings to the PLC.

B3 Untitled - Network Configurator
File Edit View Network Device EDSFile Tools Option Help

DEEl28|&nslew ¢ Sl snnx | =]

®g aalée*nB| P L EED|I S F ]

B} Hetwork Configurator e
-6} EtherNet/IF Hardrare
5@ Vandor ) Hetwork Configurator
P EtherNet/TP 1
- EtherNet/IP 2

0 K wizard...
¥ Edit...

& Open...
Reset
Rese & save s

Maintenance Information... & Upload

S Generie Devics Register to other Device » | Download
] Werify
External Data 4

& cut

Copy

K Delete
Change Node Address..
Change Device Comment...

2 Edit 1/0 L .

Synchronize |dentity

Change Device Type...

& Property...

Messags Code Tate Description
s o300 2022/03/24 09:47:24  Network uplead was sompleted.

Figure 3-28 Download to PLC
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Both download methods are available.

B Untitled - Network Configurator

File Edit Wiew Network Device EDSFile Tools Option

Help

([ DeH| 28| «dlew £ 8 Lk X|%

|| aa|e>n|B|& 7| &) @8 @ 2% 80|
x A ) 2|
i Vetwork Configurator b= \ 2
=] EtherHet/IP Hardware _,_——
‘%@ Vender BB etvork Configwrator
¢ @-(8) Hardy Instruments, Ine -5 Btherllet/TE_1
(8 Feyence Corporation 7 EtherBet/IP 2 1921681200 1921681174
(3 OMFON Corperation NG TEESE"‘E;DD
=18} Rockvell kutomation/Allen—Fradley
5 Conmunications hdapter List of Device that are executing x
5 Series )
0 Tericalype The £olloving devices are not in progran mode
Communi cations Adapter ¥ Froduct Fame Comment
5 G Generls Davice &192.168.1.200 mirz
sunload sfter changed to Frogram med |ownload with Curvant mal
B Untitled - Network Configurator - ]
Fle Edit View Network Device EDSFle Tools Option Help
DR 28(& wa e ¢S Lbe XN = %
|fplaalern| D~ F&|om sl
x = e
] Hetwork Configurator EE| BB
=3 EtherNet/IP Hardware
'?@ Vendor B Vetwork Configurator
(B Har by Instrunents, Inc o Btherfet/IP L
5.0, Yeyence Corporation 7 EtherBet/IP 2 1921881200 1921681174
f‘: MEON Corperation LosiRg 15 Seies
£-08 Rockwell Automati on/AlLen-radley 181200
=3 Communications Adapter
~[5] B5 Series
503 Devieelops
) Communi eations Adapter
o Generie Device
Resetting Device ( 182 166 1200 )
Usage of Device Bandwidth
Message Code Date Desoription
OMSG 0300 2022/03/24 08:47:24 Wetwork upload was conpleted.
AW}.R 0208 2022/03/24 03:47:24 182 168 1. 200 WE1P2 : This device has warning status Please check the detail of warning via the "Device Monitor” funetion
OMSG:USUU 2022/03/24 09:45:27 Hetwork upload was conpleted.
1\WR:0208 2022/08/24 08:45:27  192.168.1.200 HX1F2 © Thiz devies has werning status. Plaass check the dstail of warning via the "Devire Monitor” function.
Ready LitherNet/IP TeEtherNet/IP  Realtek PCI GbE Family Controller  192.168.1.176 1000M @ On-line CAP NUM
B Untitled - Network Configurator - o
Fle Edit View Network Device EDSFile Tocls Option Help
|osa 28|y as el <8 s wax|h |
|®sldal+»v 0|25 &|@nma s
, x O |
B metwork Configurator ER B %
=3 EtherHet/IP Hardware
‘%@ Yendor &R Fetwork Confi gurator
(3 Har by Tnstruments, Inc EtherNet/IP_1
(3 Keyence Corporation . EtherRet/TP_2 1921881200 1921681174
r': OMEON Corperation LEsT 5 Sees
£108 Rockwell Automation/Allen—Bradley 181200
=3 Communi eations Adspter
(8] 55 Series
-0 DevieaType
iz:x:"‘:”;:;‘: hdspter Network Configurator x
0 Download of device parameter was completed
Usage of Device Bandridth
Message Code Date Deseription
OMSG 0200 2022/03/24 10:00:30 Townload of device parameter was completed
OMSG 0300 2022/03/24 09:47:24 Network upload was completed.
2022/03/24 09:47:24  102.168.1.200 NEIF2 : Thiz devics has warning status. Fleass chack the detsil of varning via the “Devies Monitor” function
OMSG 0300 2022/03/24 03:45:27 Fetwork upload was completed.
;\WA.R 0208 2022/03/24 09:45:27 1921681200 WYIPZ : This device has warning status. Please check the detail of warning via the “Device Monitor” function
Readv LiEtherNet/IP TitherNet/IP Realtek PCI GBE Family Controller  192.168.1176 1000M @ On-line CAP NUM

Figure 3-31 Successful Download
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After the configuration of PLC and visual sensor network and register is complete and
the download is successful, the PLC can communicate with the sensor
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4 Data Monitoring and Parsing

4.1 Data Monitoring

| B Auto Connect Project - new_Controller0 - Sysmac Studio

Fie Edit View Insert Project Controller Simulation Tools Heip.

Figure 4-1 Modify the Value of a Register
Open Sysmac Studio and click the monitoring window button at (D. At this time, the
software will automatically pop up the created @ monitoring (project) and @
monitoring (table) 1 at the bottom. Enter variable a in monitoring (table) 1, 500 bytes
of variable a will jump out below, and variable a will display the processing result of
the Vision Sensor.
Click the monitor (project) to enter the monitor project interface, add B [0], B [1], B
[2], and modify the format to Boolean through the drop-down button in the display
format column, as shown in @.

I
ontroller name | Name |Online value|  Modi | Comment | Datatype | AT | Display format |

fy
w_Controller_0 TRUE | FALSE B
[ I I 1 S I [T Ecciezr -
Pt e

b{0]
w_Controller 0

veuimal

unan
Hexadecimal
ASCIl

Figure 4-2 Configure the monitoring project

Note: Only the first three bytes of the vision sensor are used, and the rest are

placeholders. According to the format of the input string configured in the
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communication settings, the functionality corresponds to the content of b[0], b[1],

and b[2] bytes.

N
[e] - 0¥ (o)
» » »
Stepl Step2 Step3 Step4
Shooting Setup Master Registration Algorithm Setup Communication Setup

I0 Setup Communication Setup

Protocal List Configuration Editing

Add Delete
1 Communication Content
EtherNet/IP
Format Input String
Data _
PLC Addr Name Value Operation

T}‘|}E!

0x0000 Trigger bit 0 + T [

0x0001 Statistics Reset bit 0 + & F 0O

0X0002 Switch Project ID Byte 0 + & |

Format Output String

PLC Ad Data Tv

Figure 4-3 Example of Camera Input Configuration
In this example, B[0] can be set to TRUE or FALSE (if the shooting configuration is
set in the editing interface and the trigger mode in the trigger configuration is
industrial Ethernet) to realize the acquire stream image of the device. Set the B[1]
position to TRUE to realize the statistics reset function (set the number of OK and ng
to 0). If the trigger and reset functions need to be triggered again, The value in register
must be modified to FALSE before it takes effect (device will only respond to the
corresponding operation when the register location is modified). Switch to the
corresponding project by modifying the value of the corresponding format at bit B[2].

4.2 Data Parsing

Through interface operation, it is possible to add data that the device needs to send.
Integer and floating-point numbers occupy a fixed space of 4 bytes. The
floating-point number type can be expanded or reduced in terms of the number of
bytes sent through interface operation. The remaining space will be filled with the
ASCII code "0" (i.e., the interface content being the hexadecimal value 0x30) to

achieve the byte length set on the interface.
25



Protocol List 0x0000 Trigger
Add Delete
0x0001 Statistics Reset
Etherhet/IP
0x0002 Switch Project ID
Format Qutput String
PLC N
ame
Addr
0x00 )
Running Total
0o
0x00
1GrayscaleAre...
04
Ox00
2-1DataCode....
08
Condition Qutput Unlimited
]

bit

bit

Byte

Data
Type

Integ
er

Integ
er

Strin
g

[==]

Valu

264
32

855
D51

Size

Operation

+LTE

a7

M3]
179
AV
C3H
9A]

L&

KGO
0o

Figure 4-4 Example of Output Content Configuration

Here, two integers and one string type are added. As mentioned above, the output
content in the example is 23 bytes, but the configured sending byte length on the
configuration interface is 26. Therefore, 3 bytes of "0" values are padded to meet
the desired byte length. Based on this configuration example, the first 4 bytes of the
monitoring table represent the total output result, the next 4 bytes represent the
grayscale area and midpoint count result, and the subsequent 26 bytes represent the

QR code value. The output result starting from a[0] is as shown in the following

diagram:
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L4 Programming
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¥ = Data
L2 Data
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¥ A Tasks
» Bm PrimaryTask

V'atch (Tablej1
Name Index Modify Comment | Datatype | | Display format |

0] L Byte
01| 121|131 1| 151 1| 0 e ren o i 2 a4t s eI 7B 9
B4 91 01 00 00 00 00 00 00 00 00 00 00 00 00 0O 00

1
00
00
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00
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00
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00
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00
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Figure 4-5 EtherNetIP Software Monitoring Table Result Diagram.

00 00 0O 0O 00 00 0O 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 0O 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 0O 00
00 00 00 00 00 00 00 0O
00 00 00 00 00 00 00 00
00 00 00 0O 00 00 00 0O
00 00 0O 0O 00 00 0O 00
W UU WU WU U WU wu sy
00 00 00 00 00 00 00 00
00 00 00 0O 00 00 00 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00
00 00 0O 00 00 00 0O 00
00 00 00 00 00 00 00 00
00 00 00 00 00 00 00 00

00 00

8888888:88888888888
8888888:88888888888
88388888:888888888888
8388888:888888888888
8388888:8888888888
88388888:8888888888
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5 Using EtherNetIP Simulation Tool

5.1 Camera Starts EtherNetIP Server

Due to tool limitations, it is necessary to perform the operation on the camera first.
Restart the EtherNetlIP server: Remove and then add EtherNetIP communication.
After restarting the EtherNetlP, first confirm whether the PLC has returned to

normal. If it is normal, proceed with the following operations.

5.2 Configure the Local Network Card

Multiple network card hosts need to be configured.

e

Target Hode IPv4 addrelige 1631 114

| Status[Connection timesut

huto Repeat Freviel &
L [mz] {cr3) [] Enable Electronic Kewing (UCMM o | TLS Encap
Local y1c |10.5%.34 100 v
LiztIdentity Expl. Msz ICE/IF 0xFS Ethern. Link Process Data
Log File Path [g:\\sers\27964 AppDataiRoc
Service Code
. :I q q lacters per byte, no blanks)
Service Hame User Defined Objects Fathr: \iizers427954  AppDatathos .

Eaquest Fath

® Single Class Send/Receive Timeouts [ms=][30n
() Bxpert

Insts

Electror\§ ¢ Keying (Explicit

[ Attribute | Tassies
Attri Vendor ID 283
CIF Request Message Device Type 12
Froduct Code 123
Major E 1
Minor Rev 1
[ 4lse a1l patibl

CIF Respenze Message =

Figure 5-1 Set up IP Connections

5.3 Open the Simulation Tool for Configuration and Connect the

Device

1. Enter the vision sensor IP.
2. Modify Data Size.
3. Modify Path: 200424972C962C64.

4. Set trigger.
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5. Set auto increment, otherwise it can only be triggered once (tool limitation requires
disconnecting to modify the content of the sent data).

6. Connect the device.

& Hilscher EtherMNet/IP Tool — X
Application  Preferences  Misc
Target Hode IPvd add ellgz_ 168. 1. 11 | Status‘
huto Repeat IFevious Uperafion Hunbering Explicit Request Type
each [ms]|:| Start || Stop ®Dec OHex @ Unconnected (O Connected (CL3) [ Enable Electronic Kewing (UMM of | TLS Encap
ListIdentity Expl. Msg Class  Oxl Identity Ox6 CM 0x43 TimeSyno Ox47 DLR Ox43 oS DOxFS TCE/IP 0xF6 Ethern. Link Frocess Data
Transpert Twpe Data Size
Originater = Targ{po] ; Actual I/0 size
£ E|Foint To Foint Driginator =7 Tarzef7g Additional 4 bytes for Run/Idle 2
T t —» Originat i L L.
aree rizinatithiltioast v Target = Originatodggg [ Additional 4 bytes For Run/Tdle

Facket Rate [ms] Timeout Multiplier Trigger
Originater = Terglany ) = Transport Trigger
Target —» Originat{ggg

Connection Path (bytewize, hewadecimal, two characters per byte,

o
Priority 1021304249?2%62[264 | 3
Originater —>» Targ15c}‘adulad —
Target =5 Originata ]rJ\ata to be zent (bytewise, hexadecimal, two characters per byte,

Scheduled v 0001
Biscomact | |Wall Falpen .
6 Bun Bit Set in Run/Tdle Header |[] duto Increment Data 5
[] SeqCount increment w/o data change firror Received Uate
Received Data
Connection state : Not connected Auto Repeat not active www. hilscher. com

Figure 5-2 Simulate Device Performance Parameters

5.4 Connection Successful

1. The status box displays green and shows "success".
2. The data sent to the camera keeps increasing.
3. The camera can transmit the decoding results.

4. The camera is taking a photo.

29



EasyVs [ Main Control © Project Manage [ Device Manage

& Exit Setup (21 PRO_L:PRO_1

© = i

pl ’ Step2 ' Step3 » & Hilscher EtherNet/1p Tool
Shooting Setup Master Registratio Agorith Setup
10
ol List uration Edi
Configuration Editing
d Delets
Het/IP
Format Inf
Data
Pl
Ty |
Comagetion Path (bytevize, huswlasinal. tve charaotars yor byte,
+ s T
w

Format
b 2= Conmaot | [ Dlacemnaot | [l Febpan
— ™ A Bit St in FuvTdle Resder [7] bato Toorevant Tata

fosnt increment v/e dats chamge Kirror Raverved Dats
owoh Integ
0 fETa— ! 9 ey 1
043
1-1PattemMatc.. at 626 + éi ﬂ
ted
G .
B 0o o s o oo -8
—

Figure 5-3 Successful Connection

Handling of Exceptional Situations:

If there is an inability to establish a connection between the software and the
camera emulator, inquire if it is possible to disconnect the PLC's EtherNetlIP
on-site.

The entire process should have complete log retention.

Upon connecting to the camera, enable the NTP service to synchronize the

time for easier communication with the client.
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