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Legal Information
© 2021 Hangzhou Hikrobot Co., Ltd. All rights reserved.

About this Manual

The Manual includes instructions for using and managing the Product. Pictures, charts,
images and all other information hereinafter are for description and explanation only. The
information contained in the Manual is subject to change, without notice, due to firmware
updates or other reasons. Please find the latest version of this Manual at the Hikrobot
website (https://en.hikrobotics.com/). Please use this Manual with the guidance and
assistance of professionals trained in supporting the Product.

Trademarks

HIKROBOT and other Hikrobot's trademarks and logos are the properties of Hikrobot in
various jurisdictions. Other trademarks and logos mentioned are the properties of their
respective owners.

Disclaimer

TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, THIS MANUAL AND THE
PRODUCT DESCRIBED, WITH ITS HARDWARE, SOFTWARE AND FIRMWARE, ARE PROVIDED
"AS IS" AND "WITH ALL FAULTS AND ERRORS". HIKROBOT MAKES NO WARRANTIES,
EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY,
SATISFACTORY QUALITY, OR FITNESS FOR A PARTICULAR PURPOSE. THE USE OF THE
PRODUCT BY YOU IS AT YOUR OWN RISK. IN NO EVENT WILL HIKROBOT BE LIABLE TO
YOU FOR ANY SPECIAL, CONSEQUENTIAL, INCIDENTAL, OR INDIRECT DAMAGES,
INCLUDING, AMONG OTHERS, DAMAGES FOR LOSS OF BUSINESS PROFITS, BUSINESS
INTERRUPTION, OR LOSS OF DATA, CORRUPTION OF SYSTEMS, OR LOSS OF
DOCUMENTATION, WHETHER BASED ON BREACH OF CONTRACT, TORT (INCLUDING
NEGLIGENCE), PRODUCT LIABILITY, OR OTHERWISE, IN CONNECTION WITH THE USE OF
THE PRODUCT, EVEN IF HIKROBOT HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES OR LOSS.

YOU ACKNOWLEDGE THAT THE NATURE OF INTERNET PROVIDES FOR INHERENT
SECURITY RISKS, AND HIKROBOT SHALL NOT TAKE ANY RESPONSIBILITIES FOR
ABNORMAL OPERATION, PRIVACY LEAKAGE OR OTHER DAMAGES RESULTING FROM
CYBER-ATTACK, HACKER ATTACK, VIRUS INFECTION, OR OTHER INTERNET SECURITY
RISKS; HOWEVER, HIKROBOT WILL PROVIDE TIMELY TECHNICAL SUPPORT IF REQUIRED.
YOU AGREE TO USE THIS PRODUCT IN COMPLIANCE WITH ALL APPLICABLE LAWS, AND
YOU ARE SOLELY RESPONSIBLE FOR ENSURING THAT YOUR USE CONFORMS TO THE
APPLICABLE LAW. ESPECIALLY, YOU ARE RESPONSIBLE, FOR USING THIS PRODUCT IN A
MANNER THAT DOES NOT INFRINGE ON THE RIGHTS OF THIRD PARTIES, INCLUDING
WITHOUT LIMITATION, RIGHTS OF PUBLICITY, INTELLECTUAL PROPERTY RIGHTS, OR
DATA PROTECTION AND OTHER PRIVACY RIGHTS. YOU SHALL NOT USE THIS PRODUCT
FOR ANY PROHIBITED END-USES, INCLUDING THE DEVELOPMENT OR PRODUCTION OF
WEAPONS OF MASS DESTRUCTION, THE DEVELOPMENT OR PRODUCTION OF CHEMICAL
OR BIOLOGICAL WEAPONS, ANY ACTIVITIES IN THE CONTEXT RELATED TO ANY NUCLEAR
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EXPLOSIVE OR UNSAFE NUCLEAR FUEL-CYCLE, OR IN SUPPORT OF HUMAN RIGHTS

ABUSES.

THE PERFORMANCE DATA IN THIS PUBLICATION IS BASED ON HIKROBOT'S INTERNAL
RESEARCH/EVALUATION. ACTUAL DATA MAY VARY DEPENDING ON SPECIFIC
CONFIGURATIONS AND OPERATING CONDITIONS AND HIKROBOT SHALL NOT BEAR THE
CONSEQUENCES ARISING THEREFROM.

IN THE EVENT OF ANY CONFLICTS BETWEEN THIS MANUAL AND THE APPLICABLE LAW,

THE LATTER PREVAILS.

Symbol Conventions

The symbols that may be found in this document are defined as follows.

Symbol

Description

&Danger

Indicates a hazardous situation which, if not avoided, will or
could result in death or serious injury.

&Caution

Indicates a potentially hazardous situation which, if not avoided,
could result in equipment damage, data loss, performance
degradation, or unexpected results.

Provides additional information to emphasize or supplement

[iNote important points of the main text.
Available Model

This manual is applicable to the SC2000Pro Series, SC2000E Series, SC3000 Series, and
SC7000Pro Series smart camera.

Contact Information

Hangzhou Hikrobot Co., Ltd.
E-mail: tech_support@hikrobotics.com
Website: https://en.hikrobotics.com/
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Chapter 1 EtherNet/IP

1.1 Introduction

EtherNet/IP is a network suitable for industrial environment and time-critical applications.
EtherNet/IP uses standard EtherNet, TCP/IP technology and CIP's open application layer
protocol, and it can share the network with normal EtherNet communication.

DE]Note

This chapter takes Omron NX series PLC as an example to explain how to communicate
with the smart camera via the EtherNet/IP communication protocol. For other devices, refer
to the user manual provided by the manufacturer and make related settings by reading

contents of this chapter.

1.2 Hardware Wiring
The wiring of Omron NX series PLC and the smart camera is shown below.

Smart Camera

@)
Omron NX Series PLC Industrial Switch -

Figure 1-1 Hardware Wiring

1.3 Smart Camera Settings

Before using the smart camera’s EtherNet/IP function to communicate with PLC devices,
you need to set the smart camera first via the SCMVS client software.

Before you start:
e Make sure that the PC has installed the SCMVS client software.
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e Check the device’s firmware version.

E@Note

Regarding SC2000Pro series smart camera, you need to operate it via the web, and
operations are similar to those via the SCMVS client software.

Steps

1. Log in the device via the SCMVS client software.

2. Click Communication on the menu bar.

3. Click [+] to add EtherNet/IP communication.

4. Switch on to enable EtherNet/IP communication.

5. Set Input Size and Output Size according to actual demands.

EE]Note

The default value is 200.

6. (Optional) Enable Result Byte Swap according to actual demands.

Communication Mode T &

Ethernet/Ip
Ethernet/IP100 |

Ethernet/Ip
nput Size 200
Output Size 200

Result Byte Swap

Figure 1-2 Set Communication Parameters

7. Create a project and set parameters for cameras, base images, and vision tools according
to actual demands.
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[ exitedit [ Save [ SaveAs

Base Image

Step 3 Add tools.
OK
Clear All

o +| |0 &
Camera

Line Existence 7

Exist = OK

A

Base Image

Previous

Figure 1-3 Line Existence

ClilNote

Here we take the tool of line existence as an example.
8. Go to Output — Tool Results — Edit to set the outputted content.

[ exitedit [ Save B saveAs
Base Image

Tool Results X

Settings  Clear

Module Status

[®) TestRun Cancel

Figure 1-4 Set Tool Results

ClilNote
Here we take the module status and module status string of line existence as an example

to introduce tool results.
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9. Save the project.

10. If you want to switch projects via communications, go to project management, select
Trigger Communication as Mode, enter Communication String, and Switch Return String
according to actual demands.

Project Management

ot ¢

11
2021-12-09 11:34:03

match

Project Auto-Switch Settings 2021-12-08 23:22:06

£ o= w £L ol g

Mode TriggerCommunication

Auto-Switch: Off Current Project Auto-Switch: Off Switch

Communication String | switch

1

2021-12-08 20:10:44 2021-12-07 21:22:06

Switch Return Strini ok
all1 l ¢

Auto-Switch: Off Switch Auto-Switch: Off Switch Auto-Switch: Off Switch

L Ok w L oLk g

s Pl
@ ’\Y';‘ ‘L : test
e Tl 20211120 134028
g o

@Sy =3
A (et

Auto-Switch: Off Switch

L Ok w

Figure 1-5 Project Switch Settings

1.4 PLC Settings

This section takes Omron NX series PLC as an example to explain how to set PLC.

1.4.1 Create Sysmac Studio Project

You need to create Sysmac Studio project first when using Omron NX series PLC.

Steps
1. Run Sysmac Studio, click New Project, enter parameters, and click Create.
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=1 Project Properties

Project name New Project

@@ Open Project -

g4 Import...

Comment

Online

. Type Standard Project
ll Connect to Device

Version Control

'-gn Select Device

W)}, Version Control Explorer

: Category Controller
License

Device NJ501
B4 License

Version 1.40

Create

Figure 1-6 Create New Project

2. Create a new Global Variables whose size should be the same with that of the smart
camera configured in the SCMVS.

Multiview Explorer

new_Controller 0 v B Data Type Initial Value | AT | Retain | Constant | Network Publish |Comment|

{4 Configurations and Setup

A4 Programming
» @ POUs
v Data
L2 Data Types

L

» 1 Tasks

Figure 1-7 Create Global Variables

ClilNote

When connecting multiple smart cameras, you should create several global variables with
different names.

3. Go to Controller Setup — Memory Settings, check Enable of DM, and allocate the global
variables created in step 2 to DM memory.
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Multiview Explorer

Memory Settings X

new_Controller 0 v

A4 Configurations and Setup E

EtherCAT
» = CPU/Expansion Racks
< 1/0 Map

¥ 3 Controller Setup

Area Type i Retain
cIo Not retained

WR Not retained
HR Retained
DM Retained
EMO Retained
EM1 Retained
EM2 Retained
EM3 2 Retained

L% Operation Settings
silt-in EtherNet/IP Port
[

» & Motion Control Setup
& Cam Data Settings

> Event Settings

Reset all to default.

Figure 1-8 Enable DM Area Type

4. Go to Controller Setup — Built-in EtherNet/IP Port Settings, and set the IP address of
PLC port 1.

Multiview Explorer es Me ngs Built-in EtherNet/IP Port S... X

new_Controller 0 v P

A4 Configurations and Setup
@ EtherCAT
» = CPU/Expansion Racks
# 1/0 Map O Fixed setting
¥ 3 Controller Setup IP address |G RN RRPEH
o7 G Seiis RO Bl 255 . 255. 255 . 0
= @ Obtain from BOOTP server.
@ Fix at the IP address obtained from BOOTP server.

¥ IP Address - Port 1

L# Memory Settings

» & Motion Control Setup ¥ IP Address - Port 2

& Cam Data Settings % Use Port 2

; © Fixed setting
™ Task Settings JEEGLITN 192 .168.251. 1
& Data Trace Settings ST EENEE ' 255 . 255.255. 0
» & OPC UA Settings @ Obtain from BOOTP server.

v @ Fix at the IP address obtained from BOOTP server.

» i POUs

v = Data

> Event Settings

w Nafanl Gatewaw

Figure 1-9 Set IP Address

TilNote

Make sure that the PLC and the smart camera'’s IP address are in the same network segment.

5. Click Tools in the menu, and select EtherNet/IP Connection Settings.
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File Edit View Insert Project Controller Simulation Tools Window Help

|+ ma @

Event Log Viewer...

Multiview Explorer EtherCAT Diagnosis/Statistics Information Viewer...

Backup 3

new_Controller 0 v
Export Global Variables 4
\J Configurations and Setup Comments for Variables and Data Types (For switching) »

@ EtherCAT Import ST Program...
» = CPU/Expansion Racks IEC 61131-10 XML 4
< /O Map Import Mator sizing tool Results
v Controller
- Corrlar Seiny Update Configurations and Setup Transfer Data
L Operation Settings
LeF
L# Memory Settings Launch External Application >

EtherNet/IP Connection Settings

» & Motion Control Setup Customize Shortcut Keys...
¢ Cam Data Settings Option...

Figure 1-10 Open EtherNet/IP Connection Settings

6. Double click port 1 in EtherNet/IP Device List, and click Registration All in tag sets to
register global variables.

Node Address | Device Description
10.64.55.235 Built-in EtherNet/IP Port Settings - Port 1 NX102-9000

192.168.251.1 Built-in EtherNet/IP Port Settings - Port 2 NX102-9000

Figure 1-11 EtherNet/IP Device List

Built-in EtherNet/IP...ection Se... x_

p Device Information
¥ Tag Sets

Tag Sets/Max: 2 / 32  Tags/Max 2 /[ 256 Registration All

Input

| Size (Bit) Instance ID | Controller

Return All to Default

Figure 1-12 Register Global Variables

7. Right click in the Target Device area, click Display EDS Library, select the corresponding
EDS file in the EDS library, and click Install.
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Target Device
ot
W Connection

ir Variable| Size [Byte] IConnection TyIRPI [ms]| Timeout V.

= Vendor
OMRON Corporation
Omron Adept Technologies, Inc.

Variable Name |  Size [Byte]

Device Bandwidth

Return All to Default

Figure 1-13 Install EDS File
8. Click [l in the Target Device area to add devices, enter Node address, Model name, and
Revision according to actual demands, and click Add.
9. Click ﬁ in Built-in EtherNet/IP Port Settings, add created target devices, select
Consume Data From/Produce Data To as Connection I/0 Type, and set size and originator
variable that are global variable created before.

;:TF' Built-in EtherNet/IP Port S... Ethe S8 Built-in EtherNet/IP...ection Se... x-
[T}
I]-EI]
[T}

¥ Connection
Connections/Max: 2 / 32
Target Device |Connection N¢ Connection I/O [Input/Out| Target Variable | Size [Byte] |Originator Variable| Size [Byte

10.64.55.202 SC7000 Rev 1 default 001 Consume Data | Input

+ 0

Device Bandwidth

Return All to Default

Figure 1-14 Create Target Device

10. Go to Tools — Export Global Variables — Network Configurator..., and export the
global variables.
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ller Simulation Tools Window Help

Event Log Viewer...
EtherCAT Diagnosis/Statistics Information Viewer...

Backup

Export Global Variables Network Configurator...
Comments for Variables and Data Types (For switching) CX-Designer...

Import ST Program...
IEC 61131-10 XML
Import Motor sizing tool Results Target Variable | Size [Byte] |Originator V|

Update Configurations and Setup Transfer Data
EtherNet/IP Connection Settings
Launch External Application

Customize Shortcut Keys...
Option...

Figure 1-15 Export Global Variable File
11. Save and compile the project, and synchronize it to the PLC controller.

1.4.2 Network Configurator Settings

After the project is created, you need to set it via the network configurator.

Steps

1. Run Network Configurator, click EDS File and select Install...to import the device’'s EDS
file.

BB Untitled - Network Configuratar
File Edit View Network Device EDSFle Tools Option Help
IR | - < | =2
(5w ee@| @] S P
Delete
8 Wetwork Configurator e BB Install EDS File b4
= BB EtherHet/IP Herdware v
8 End.. .
{8 Vendor swEmE(): || SCT000 v @@ @
& " Hik Robot Add to Network
gy Hikrobot smart camer) -
- [g] scroo0 Cameri =5 =k ES
Erop
o-U8, ONROW Corporation s 7 smart camera_sc7000.eds 2021/8/22 11:27 EC
i-[ B Omron Microscan Systems Create EDS Index File - -
B- DeviceType
];i Communications Adapter
];i Generic Device
- S Hikrobot smart camera
- Motor Condition Monitoris
oy Power Supply Devies
-/ Thernal Condition Menitox r 5
Usage of Device Bandwidth | SCEEEZ(N): smart_camera_sc7000.eds | 11FF(0)
Detail. .. S 2 . )
= > ST Electronic Data Sheet(*.eds) -

Figure 1-16 Import EDS File
2. Drag in the corresponding PLC controller and the smart camera.
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3. Right click the smart camera to modify its IP address.

=

a Hetwork Configurator
B@ EtherNet/IF Hardware
[#-2) Vendor
=-{@ DeviceType
[ty Communi cations Adapter
A Generic Device

Hikrobot smart camera

+ otor Condition Monitoriz
A Power Supply Device
A Thermal Condition Moni tox

() EtherNet/IP_1
fiﬁ '
10.64.55.235 5
M:102-3000 Parameter
e l Monitor...
Reset Change IP Address X
Maintend
Hew IF Addreszs 10 . 64 .55 . HE
Register
External Cameal
# Cut
Usage of Device Bandwidth Copy
Detail. ..
¥ Delete

Change Node Address...

Figure 1-17 Modify IP Address

4. Double click the PLC, go to Tag Sets — To/From File — Import from File, and import
the global variables created in the Sysmac Studio.

| File Edit View Network Device EDSFile Tools Option Help
loealae ¥ inskes ¢ S8 s mex|FEu
Ixaladl @& @ & | & |22 | 48 |
* () EtherNet/IP_1
R Fetwork Configurator
¢| £} EtherFet/IP Hardware
S pientime 10.64.55 235 10.64.55.202
&, Comamni cations Adapter . .
E comeris Device M4102-9000 507000
- Hikrobot smart camera =
. [B] scroon
iz i Motor Condi tion Woni torix Edit Device Parameters : 10.64.55.235 NX102-9000 X
(- iy Power Supply Tevice
5 Thernsl Condition Moni ter — Tag Sets
onnecuons
In - Consume Qut - Produce
i | Mame Fault... Size Bit 1D
oo | | ooseel | Ao

Figure 1-18 Import Global Variables
5. Establish the connection between the smart camera’s input/output and the global

variables of PLC controller.

Data In connects to Input_13, and Data Out connects to

Output_22, and set Packet Interval as 50 ms.

10
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File Tools Option Help

| €| S| & B @ X |[2al2
| & || & [ d

&

File Edit View Network Device EDS
DMl 22| |

EEIEE] @] ]

@ Fetwork Configurator
=-E} EtherNet/IP Hardware

() EtherNet/IP_1

Connections Tag Sets

—_ Unregister Device List

{8, Vendor
=-{E, DeviceType
- o Communi catiens Adapter
F- o Generic Device
Hikrobot smart camera
o [] SCT000
- Moter Condition Moni tori
- Powsr Supply Device
- Thermal Condition Menitor

Mezsage Code Date

<

iReady

o]
10.64.55.202 SC7000 Edit Connection

It #ill add = connection configuration to originater device.
configure the Tag Set each of originator device and target

5

Conmection 10 Type
Originater Device
Node Address 10.64.55.235

Conment :  FX102-9000
Tnput Tag Set [4i¢ Tog Getr
Dataln — [200Byte]

Connection

Type Foint to Point connection

Output Tag Set [§i4 Top ot

Datalut — [200Byte]
Conne b om.
Tupe :
Hide Detail
Detail Farameter
Facket Interval 50.0

Timeout Value : |Packet Interval (EPI

Connection Strusture

Consume Data From/Froduce Data To

ms ( 60.0 - 1000.0
!

Target Device
Node Address 10.64.55.202
Comment : SC7000
Output Taz Set

&

Input 13 — [200Byts] ~

Input Tag Set

<* Output_22 — [200Byte] -
hput 13
utput_22

.| Connection Name dsfanlt_001

@ 10. 64.55.235 NI102-5000 =
O-[@) Datalut [S], DataIn [S] 50.Ons
= @ 10.64.55. 202 SC7000

L[ Output_22 Input_13

kaet Node ID...

Cancel

Figure 1-19 Establish Connection
6. Select interface for PLC controller and download configuration to the PLC.

UﬂNote

After the connection between the PLC and the smart camera is finished, the PLC's red NET

ERR indicator will unlit.

BB sample_eip test - Network Configurator

== M- R |
| || =]

File Edit View MNetwork Device EDSFile Tools

Option  Help

| | & Select Interface L3 CJ2 USB/Serial Port

| gl Edit Configuration File

® { Setup Monitor Refresh Timer

@ Fetwork Confizurator
£ &} EtherHet/IP Hardware
3 Vender
=8 Hik Robot
| S Hikrobot smart camera
02000
-] 1o3000
; * B sceonn
s Keyence Corporation
i OMROF Corporation
i Onron Microsean Systems Ine

Install Plugin Module
Install Interface Module

Update Parameter automatically, when Canfiguration was changed

Update Device Status automatically, when it was connected on Network

CS/CN Serial Port -> EIP Unit I/F
Ethernet I/F
Ethernet -= CS/CJ1 ETN-EIP Unit I/F

NJ/NX/NY Series Ethernet Direct I/H

NJ/NX Series USB Port

Figure 1-20 Select PLC's Communication Interface Type

11
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B} sample_eip_test - Network Configurator
File Edit View MNetwork Device EDSFle Tools Option Help

| b s o - ¢ |5 5 & & &
- Disconnect... Ctrl+Q
ES L |2 @& |
Change Connect Network...
— JIP_1
@ Hetwork Confi|  Wireless Network »
=] @ EtherHet Select Connect Network Port X
=8 Yendor | Upload Ctrl+U
5 i o " Selact & network port that you would like to
o2 Download Ctrl+D
: . ‘ B
Verify Structure Ctrl+E Towse
.Y BackPLane
1/O Connection y B 7 TCP:2
: @ 10.64.55. 202 SC7000
Eey Update Maintenance Information E"@ 10. 64 56235 HK102-9000
{5, omed Update Device Status : B 'y BackPlane
e me LB L K102-5000
B Tevi 5 : Y
= i“ce Connection Structure 4 H
-2, Comn i -7 HI_bus:4
ﬁ Glen Autg Connection... # HI_bus:4
& Hils| EtherNet/IP Datalink Tool
= Mot
ﬁ Powe View Device's Connection Structure Tree...
- Saf.
-5 They| Check Connection Ctrl+H
Find Variable Ctrl+F Device Information
Vendor ID Frodust Neme
Add.. Devics Type Revision
Copy... L
Delete... o Refresh Optien. ..
Change View...
= | — [

Figure 1-21 Connect

@ sample_eip_test - Network Configurator
File Edit View Network Device EDS File Tools Option Help

J D & || &|Connect. Crl+W| @ % |[2g) 23

o — | Disconnect... Ctrl+Q -
Kalad Bl 2| 88 G
| Change Connect Network... >
et/IP_1 |

@ Hetwork Confi Wireless Network >

Iﬂa EtherNets
@"@E’%"aﬂr Upload Ctrl+U g
78
T T Downloa Cirl+
L Bdal 10,64 55 202

¢ Verify Structure Ctrl+E SC7000
; v | 523

Figure 1-22 Download

12
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1.5 Input and Output Mapping

1.5.1 Input Mapping

The definition of input mapping (smart camera > PLC controller) is shown below.

Table 1-1 Input Mapping Table

Byte | BIT7 BIT6 | BIT5 | BIT4 | BIT3 BIT2 BIT1 BITO

0-1 useful data length

2 Decoding | Acquiring | Trigger | Trigger
Ack Ready

3 General Results | Results

Timeout | Available

Fault

4-17 | Reserved

18- Result Length
19

20 Result Data 0

199 Result Data 179

Result Data ...

Table 1-2 Input Mapping Table Description

Name Description

Trigger Ready The device is ready to receive new trigger signal.

When the Trigger Enable is set and the device is ready to
receive next trigger signal, the Trigger Ready is set.

Trigger Ack The device has already received the trigger signal.
Acquiring The device is acquiring images.

Decoding The device is recognizing decodes on images.
Reserved Reserved.

Results Available | The device outputs new results. When the PLC is set to
Result Ack, the Results Available will be cleared.

13
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Results Timeout

Results are not gotten when the time is out, and internal
timeout is 6 sec. When the PLC is set to Result Ack, the
Results Timeout will be cleared.

General Fault

The device's internal fault, and you can clear this signal via
Clear Error.

Result Length

The invalid data length in the result area.

Result Data

The reading result of the device, and the reading result is in
ASCII format.

e When the result data length is less than the configured
result module, the remaining data is filled with 0.

e When the result data length is greater than the configured
result module, the extra data is cut off.

1.5.2 Output Mapping

The definition of output mapping (PLC controller > smart camera) is shown below.

Table 1-3 Output Mapping Table

Byte | BIT7 |BIT6 | BIT5 | BIT4 | BIT3 BIT2 BIT1 BITO
0 Results | Trigger | Trigger
Ack Enable
1 Clear Execute
Command

Error

2-17 | Reserved

18- User Data Length

19

20 User Data 0

199 User Data 179
User Data ...

14
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Table 1-4 Output Mapping Table Description

Name Description

Trigger Enable The PLC controls the device's trigger enable function via this
bit.

Trigger When following conditions are met, the PLC sets this bit to
trigger the device to acquire an image and run the algorithm
once.

e Trigger Enable is set.
e The device is not currently acquiring images and running
algorithms.
e Trigger Ready is set.
Results Ack After the PLC reads the trigger result, it sets this bit to notify

the device, and the device clears Results Available and
Results Timeout after confirmation.

Execute Command

Execute the command specified in the User Data area once
on the rising edge.

Clear Error

Clear error status.

Reserved

Reserved.

User Data Length

The User Data area contains the length of valid data.

User Data

Data or commands sent to the device.

15
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1.6 Trigger Test

Communication Sequence Diagram

The communication sequence diagram of PLC and the device is shown below.

Trigger Enable Jl
Trigger Ready _Jl_l |2_|
Trigger _]1_| IZ_‘
Trigger Ack |1_| IZ_\
Acquiring j |2—|
Decoding —Il—l ,2—‘—

2

2

Results Available
1

Results Timeou t

Results Ack
1

——
Read #1 Read #2

PLC

Camera

Figure 1-23 Communication Sequence Diagram

The logic of the above sequence diagram is shown below:

1. PLC sets Trigger Enable signal DataOut[0].0. After the device is ready, set Trigger Ready
signal Dataln[2].0.

2. After detecting the device’'s Trigger Ready signal, the PLC sends Trigger signal
DataOut[0].1 and controls the device to operate once.

3. The device starts to acquire images and runs the algorithm after receiving Trigger signal.

e If the result of the algorithm tool is outputted correctly, set the Results Available signal
Dataln[3].0 and put contents of the configuration result into the address starting from
Dataln [20].

e If the result output times out, set the Results Timeout signal Dataln[3].1 and clear the start
address of Dataln [20].

E@Note

For tools like character recognition, the result will be outputted after the character is
recognized. If the character is not recognized, the result will not be outputted, and the result
output will time out at this time. If you need to return results quickly, you can use the
exception output function.

4. After detecting Results Available, the PLC starts to read results from Dataln [20].
5. After reading results is finished, set Results Ack signal DataOut[0].2, and notify the device.
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6. After the trigger flow is finished, PLC sends Trigger signal again and next round of trigger
flow begins.
Create Variables

Create variables in accordance with the device's input/output mapping area.

Ladder Diagram

The PLC triggers the device to run the project, and related ladder diagrams are shown below.
e Enable Trigger

€ tne reader

tnable
TriggerEnabl TriggerEnable |
|
ST 1) |

o

Figure 1-24 Enable Trigger
e Send Trigger Signal
The trigger signal can be generated by adding an edge signal before Trigger Ready
according to actual demands. For example, when the PLC detects the photoelectric input
signal, it sends a trigger signal once.

1 Set the trigger signa

| TriggerReady Trigger TriggerAck Trigger |
]

L |~k 1 | {5
1 | /1 s
ResultsAck
R

Figure 1-25 Send Trigger Signal

e Clear Trigger Signal

2 Clear trigger signa

Trigger TriggerAck Trigger
it R

Figure 1-26 Clear Trigger Signal

e Get Device Results

When the device feedbacks the Results Available signal, it means that result data has been
updated, and the PLC can read result data to the user's storage area. After the reading is
complete, set the Results Ack signal to acknowledge that the device has completed reading

17
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result data.

3 Read result and acknow edge
QesultlsA'.-.lailab e Resi.JImck ResultsAvailable AryiMave
1| 1/ | } EN END
ResultsTimeout ResultData[0]—{In — & TF

| L
bl UserResult Data[0]— AryOut

— AnyOut —UserResultData[0]

Resulilength— 5i

e

ResultAck
s

Figure 1-27 Get Device Results

View Results

Open the variable monitoring window of the Sysmac Studio, and add the created Dataln
input variable and DataOut output variable. The online value of the variable is the internal
input/output value of the device.

new_Controller_0 new_Controller_0

= -
(1] 11| 21 531] 41 151 161 71 21 £ |[101\[11]|[12 |[1°1||14]|[151|[161|[1?1|[181|[101| 101|[11|121|[31\[41|[51|[61|m|[°1|[91|[101|[11]|[12]|[1’]|[14:||[1%1|[161|[1?1| 181
.0000000000000000000000 00 .UUUUODUOUUDUUOOUUUOO
31 3B 4F 4B 3B 00 00 00 00 00 00 00 00 00 00 00 00 0O OO 00 00 00 00 OO0 00 00 OO0 00 00 00 00 00 00 00 00 0O 0O OO0
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO OO OO
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO0 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO OO OO0
00 00 00 00 00 00 00 0O 00 OO0 OO0 00 00 00 00 00 00 0O OO 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 0O 0O OO0
00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 OO 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00 OO 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 OO0 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 0O 00 OO OO0 00 00 00 00 00 00 0O OO 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 0O 0O
00 00 00 00 00 OO OO0 0D 00 00 00 00 00 00 00 00 OO 00 OO 00 00 00 00 00 OO 0O OO0 00 00 00 00 00 00 00 00 OO OO
00 00 00 00 00 00 00 0O 0O OO0 OO0 00 00 00 00 00 00 0O OO 00 00 00 00 00 00 00 OO0 00 00 00 00 00 00 00 00 0O OO0

888888888

Dim. 2 im. B m. Dim. 2 Dim. 3

Figure 1-28 View Results

1.7 Project Switching Test

The related ladder diagram of project switching test is shown below.
e Send Switching Command
Write command character to User Data area, and write command character length to User
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Data Length.

B :';ercl user command
ToAryByte GetBytelen
EN ENC EN  ENO
“switch test1'—{In |- &A= switch test1'—{In — UserDatalength

_LOW_HIGH—| Order

UserData[0]— AryDut —_— AryDut f=UserData[0]

Figure 1-29 Send Switching Command

e Execute Switching Command
Write a rising edge to the Executive Command bit in the control area to execute a switching

command for the project.

7 i-a:cv'.e command
UserSwitchTest ExcuteCommand
1| (5}
[ w2
g UserSwitchTest ExcuteCommand
| ~1 )
171 ®

Figure 1-30 Execute Switching Command
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Chapter 2 Profinet

2.1 Introduction

Profinet is an open industrial EtherNet standard launched by Pl for automation. Profinet
uses TCP/IP and IT standards. It is a real-time EtherNet that not only supports standard
TCP/IP, but also provides time precision that standard EtherNet cannot achieve.

DE]Note

This chapter takes Siemens S7 series PLC as an example to explain how to communicate
with smart cameras via Profinet communication protocol. For other devices, refer to the
user manual provided by the manufacturer and make related settings by reading contents
of this chapter.

2.2 Hardware Wiring

The wiring of Siemens S7 series PLC and the smart camera is shown below.

Smart Camera

r_]
\s
i:

Siemens S7 Series PLC Industrial Switch

Figure 2-1 Hardware Wiring

2.3 Smart Camera Settings

Before using the smart camera’s Profinet function to communicate with other devices, you
need to set the smart camera first via the SCMVS client software.

Before you start:

e Make sure that the PC has installed the SCMVS client software.
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e Check the device’s firmware version.

E@Note

Regarding SC2000Pro series smart camera, you need to operate it via the web, and
operations are similar to those via the SCMVS client software.

Steps

1. Log in the device via the SCMVS client software.

2. Click Communication on the menu bar.

3. Click [+] to add Profinet communication.

4. Switch on to enable Profinet communication.
5. Enter Device Name according to actual demands.

EE]Note

Make sure that the device name is unique.

6. Set Result Module according to actual demands.

Communication Mode m &

Profinet
Profinet101 |

Device Name SCF000

Instruction:

1. Only digits, letters, and special characters (*-" and ".") are allowed.
2. No maore than 63 characters can be entered.

3. Starting and ending with a special character is not allowed.

4. Port name like "port-M, port-M-N (M ranges from 000 to 999, and
M ranges from 00000 to 99999)" cannot be used as a name.

5. Editing Profinet name is not allowed during the communication
between camera and a programmable logic controller.

6. The format of IP address cannot be used.

Result Module 64 Bytes

Figure 2-2 Set Communication Parameters

7. Create a project and set parameters for cameras, base images, and vision tools according
to actual demands.
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More — 0O Xx

Q- e - Q@ @

B Exitkdit [ Save

Base Image

Step 3 Add tools.
OK

Clear All

+| |3 &

Line Existence 7

Exist = OK

A

Output

Previous

Figure 2-3 Line Existence

E@Note

Here we take the tool of line existence as an example.
8. Go to Output — Tool Results — Edit to set the outputted content.

[ Exit Edit [® save B SaveAs

Base Image

Tool Results X

Settings  Clear

HSREE RS Module Status

Result prompt:

[® TestRun Cancel

Figure 2-4 Set Tool Results

E@Note
Here we take the module status and module status string of line existence as an example

to introduce tool results.
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9. Save the project.

10. If you want to switch projects via communications, go to project management, select
Trigger Communication as Mode, enter Communication String, and Switch Return String
according to actual demands.

Project Management

wor (¢

i m
2021-12-09 11:34:024
2 aE @

Auto-Switch: Off Current Project

match
2021-12-08 23:22:06

Project Auto-Switch Settings

Z 0F 8

Mode TriggerCommunication

Auto-Switch: Off Switch

Communication String | switch

Switch Retun String ok

1
2021-12-07 21:22:06

alll
2021-12-08 20:10:4¢

2 0F8

Switch Auto-Switch: Off Switch Auto-Switch: Off Switch

test
2021-11-20 13:40:28

L 0 d

\
Auto-Switch: Off Switch

Figure 2-5 Project Switch Settings

2.4 PLC Settings

This section takes Siemens S7 series PLC as an example to explain how to set PLC.

Steps
1. Run TIA Portal, click Create new project, enter parameters, and click Create.

Ty Siemens |

Totally Integrated Automation

Create new project

Froject name: | sample_pnio_tesq

Open existing project

Create new project Version: | V15 [~

J
Path: | C:\Userssumagiimgus A =
)
J

Author: |
Migrate project
Comment: -~
v
Welcome Tour

Installed software

Help

@) User interface language

} Project view

Figure 2-6 Create New Project
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2. Go to Options — Manage general station description files (GSD), import the GSDML files

to TIA Portal, and click Install.

Tt Siemens - C:\Usersixuchangdong\Desktopitestelsample_modbus_testisample_modbus_t

Support packages

Manage general sta o
Start Automation License Manager

‘ Devices

est

Project Edit View Insert DnlmEA Dptl\:ma. Tools Window Help Totally Integrated Automation
[5f [} Bl seveproject &b ¥ 5] [f Y settings = o Gooffine Gz M@ 2 4] * PORTAL

syse] il

4 -
= [#] Show refe§l i
[1) Global libr Find and replace
¥ | ] sample_modbus_test -
I #dd new device Source path:  [CPNIOIgsdml | B |~ L,'l_'J
oy Devices & networks |5
» [ PLC 1 [CPU1511-1 PN] Content of imported path Lo words on s
5 e &
D % "'“9“’_"“" ‘_’e""es & File Version Language | Status Info g
D ;: SEcUiVEEINg S W] GSDMLV2 34-Hikvision-hy-2021.. V234 English Alreadyinstalled Machine Vi...
I » g% Common data
I » 5]l Documentation settings
» ?ﬂ) Languages & resources
+ [igj Online access
v (i@ card ReaderiUSB memory e
[<] I ] e
e —— T

I I
Figure 2-7 Install GSDs

3. Go to Devices & networks — Hardware category — Other field devices — PROFINET
I0 — Sensors — Hikvision — Machine Vision Systems, find the corresponding device,

drag or double-click the device to move it onto the network view.

4. Distribute the device to the PLC controller.

P pnio De 0
|; Topology view "hi'h Network view |m'f Device view | Options 2]
X m =
¥ Network| £ Connections * = J Network overview |4 | b O ]
=3
~ =
[ 2| Device v ‘ Catalog 3
E * 571500/ET200MP stat..| [ Search= | [t 3
o
PLC_1 b Eeed [ Filter Profile: ﬂ g
¥ GsDd 1 2
CPU1511-1 PN E :;;De_ » [ Detecting & Monitering =
¥ sC -
» [l Distributed 110
* Interface e —
T ¥ Uil Power supply & distribution ﬂ
] . .
[ » [ Field devices (=]
PNIE_1 | 3
— ~ [ Other field devices E
| ! s - L
. » Ll Additional Ethernet devices =
- ~ [l PROFINETIO s
» "jl Drives g
» [l Encoders —
5c7000 » [l Gateway 3_"
MV-SC730K m ~ [ Sensors o
PLC 1 ~ [ Hikvision &
vr\_uMachmeVmon 5. ||
Il Mv-D2ix =0
<Jw] 100% o —v— & [<]u] > [ wv-103300¢ &
. < T = z MVADS00 s
|g Properties ||:1.'.Info i) || %) Diagnostics | I | B
Il MvHDHS XK B
General [l mv-sczioc
Tl s czxoe -
Il mv-scaxxx
No 'properties' available.
No ‘properties’ can be shown at the moment. There is either no object selected or 3 r‘-_u SIEMENS AG
the selected object does not have anydisplayable properties. > r\'_[.PROFIBUS DP —
b
[<] W [2]
? ‘Irrformation

Figure 2-8 Select Device

5. Double click the device to set its name.
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sample_pnio_test » Ungrouped devices » sc7000 [MV-SCZXXX]
|E Topology view @ Network view |m'f Device view | Options (SE]
. m =
df [scrooowescrood [+ B B [l S Device overview =]
&
~ z
Module keck |sior .| ¥ [Catalog 3
~ seromo T [ a—
b MEims g O M riter  Profle: [<Al> =) [a] |5
Acquisition Status _1 0 1 == 2
~ [ Head medule
Acquisition Control _1 0 2 [l MVSCTIO
L Reads Result 64 bytes 1 0 3 i . - —
1 : o ~ [ Module ]
__ - 0 . Il ~cquisition Contral o
" 3
5 0 . Il Acquisition Status =
C Q [- o 7 Il Reads Result 128 bytes g
Il Reads Result 250 bytes H
Il Reads Result 64 bytes g
Il User Data 64 bytes —
=
Ey
o
7
<[] 100% L2 e e 1| I >
|§,Pmperties ||‘_i.'.|nfu yHﬂ Diagnostics ‘ m
o
J General || 10 tags H System constants || Texts ‘ g
]
~ General G | E
Catalog infarmation enera = “
~ PROFINET interface [X1] | |
General Name:
Ethernet addresses Author:
» Advanced options f
Identification & Maintenance Sornes [
Hardware interrupts »

Figure 2-9 Set Device Name

EE]Note

The name configured here should be the same with that in the SCMVS. Otherwise,
communication error may occur.

6. Set the subnet that the interface is networked with, and the IP address.

|Q Properties ||"_i.'.|nfo i) || %) Diagnostics | |ig
J General " 10 tags " System constants " Texts ‘ A
| = General [ Eth ad !
Catalog information S - ae J
~ PROFINET interface [X1] Interface networked with
General MV-SC7050PM-12S-WBN
Subnet: [ PIVIE 1 |
 Advanced options |
foone = G56166769 =
Interface options b
» Realtime settings
eal time setting IP protocol i
» Port1[X1P1]
Identification & Maintenance
- IPaddress: | 10 . 195 . 239 . 203
Hardware interrupts =
L Subnetmask: | 255 . 255 . 255 . O 1
i synchronize router settings with 10 cor Hikrobot
N [ Use router
PROFINET
E Generate PROFINETdevice name autol B0:B3:53:69:25:50
PROFINET device name: |5c7000 255.255.255.0
Converted name: |&c?000
Device number: | 1 10.195.239.254

Figure 2-10 Set IP Address
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E@Note

The device's IP address should be different with that in the SCMVS. Otherwise,

communication error may occur.

7. Set the device’s 10 cycle and other parameters.

TilNote

Increase the value of Accepted update cycles without 10 data in Watchdog time if the

device goes offline.

8. Recompile and load the PLC program. When the PLC is connected to the device, the

indicator of the PLC and device will be solid green.

Extended download to device

Configured access nodes of "PLC_1"

[|Flash LED

Online status information:

1. Found accessible device dap2?

Scan and information retrieval completed.

=% Retrieving device information...

Device Device type slot Interface type  Address Subnet
PLC_1 CPU 1511-1 PN 1x1 FNIIE 10.195.239.200 PMIIE_1
—
Type of the PGIPC interface:  |§_FHIE -
PGIFC interface: Rl Realtek Gaming GbE Family Controller x| © |5
Connection to interfacelsubnet: | PN/IE_1 | v| @
Select target device: Show all compatible devices -
Device Device type Interface type Address Target device
= PLC_1 CFU 1511-1 PN PMNIIE 10.195.239.200 PLC_1
= = PIIIE Access address =
=
d

Startsearch

[ Display onlyerror messages

>

o Scan completed. 1 compatible devices of 4 accessible devices found.

<[ [m

Load Cancel

Figure 2-11 Load PLC Program

2.5 Device Module Definition

The device has six configurable modules as shown below:

e Acquisition Status Module

e Acquisition Control Module

e Reads Result 64 Bytes Module
e User Data 64 Bytes Module
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e Reads Result 128 Bytes Module
e Reads Result 250 Bytes Module

Acquisition Status Module

The acquisition status module sends the information about the current status of the device

from the device to the PLC.

e Slot No.: 1
e Size: 1 byte
Table 2-1 Acquisition Status Module Description
Bit Name Description
0 Trigger Ready | The device is ready to receive new trigger signal.
When the Trigger Enable is set and the device is ready
to receive next trigger signal, the Trigger Ready is set.
1 Trigger Ack The device has already received the trigger signal.
2 Acquiring The device is acquiring images.
3 Decoding The device is recognizing decodes on images.
4 Results The device outputs new results. When the PLC is set
Available to Result Ack, the Results Available will be cleared.
5 Results Results are not gotten when the time is out, and
Timeout internal timeout is 6 sec. When the PLC is set to
Result Ack, the Results Timeout will be cleared.
6 Reserved Reserved.
7 General Fault An internal error is generated.

Acquisition Control Module

The acquisition control module sends images from the PLC to the device.

e Slot No.: 2
e Size: 1 byte
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Table 2-2 Acquisition Control Module Description

Bit Name Description

0 Trigger Enable The PLC controls the device’s trigger enable function via
this bit.

1 Trigger When following conditions are met, the PLC sets this bit to

trigger the device to acquire an image and run the
algorithm once.

e Trigger Enable is set.

e The device is not currently acquiring images and running
algorithms.

e Trigger Ready is set.

2 Results Ack After the PLC reads the trigger result, it sets this bit to
notify the device, and the device clears Results Available
and Results Timeout after confirmation.

3 Execute Execute the command specified in the User Data area once
Command on the rising edge.

4-6 Reserved Reserved.

7 Clear Error Clear error status.

Reads Result 64 Bytes Module

The reads result 64 bytes module reads and sends the device’s processing result from the
device to the PLC.

e Slot No.: 3, configurable

e Size: 65 bytes

Table 2-3 Reads Result 64 Bytes Module Description

Bit Name Description
0 Result Length Result Data contains the actual length of data.
1.64 | Result Data The result output by the device, and its length is 64 bytes.

e When the actual result is smaller than 64 bytes, the spare
bytes will be filled with 0.

e When the actual result is greater than 64 bytes, the extra
bytes will be cut off.

User Data 64 Bytes Module

The user data 64 bytes module sends user data from the PLC to the device.
e Slot No.: 4, configurable
e Size: 65 bytes
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Table 2-4 User Data 64 Bytes Module Description

Bit Name Description
0 User Data Length | User Data contains the actual length of data.
1..64 | User Data The data or commands sent to the device.

Reads Result 128 Bytes Module

The reads result 128 bytes module is the result data and is sent to the PLC by the device.
e Slot No.: 3, configurable
e Size: 129 bytes

Table 2-5 Reads Result 128 Bytes Module

Bit Name Description
0 Result Length Result Data contains the actual length of data.
1.128 | Result Data The result output by the device, and its length is 128 bytes.

e When the actual result is smaller than 128 bytes, the
spare bytes will be filled with 0.

e When the actual result is greater than 128 bytes, the
extra bytes will be cut off.

Reads Result 250 Bytes Module

The reads result 250 bytes module is the result data and is sent to the PLC by the device.
e Slot No.: 3, 5, 6, 7, configurable
e Size: 251 bytes
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Table 2-6 Reads Result 250 Bytes Module

Bit Name

Description

0 Result Length

Result Data contains the actual length of data.

1..250 | Result Data

The result output by the device, and its length is 250 bytes.

e When the actual result is smaller than 250 bytes, the
spare bytes will be filled with 0.

e When the actual result is greater than 250 bytes, the
extra bytes will be cut off.

2.6 Trigger Test

Communication Sequence Diagram

The communication sequence diagram of PLC and the device is shown below.

Trigger Enable
99 Jl

Trigger Ready 1 2 |
Trigger 1 2 |
Trigger Ack 1 | 2
Acquiring 1 |2
Decoding —[l—l |2—|—
Results Available 1
Results Timeout [2—\_
Results Ack 1 2 |
~— ——
Read #2

PLC

Camera

Read #1

Figure 2-12 Communication Sequence Diagram
The logic of the above sequence diagram is shown below:
1. PLC sets Trigger Enable signal Q0.0. After the device is ready, set Trigger Ready signal

10.0.

2. After detecting the device's Trigger Ready signal, the PLC sends Trigger signal Q0.1 and
controls the device to operate once.
3. The device starts to acquire images and runs the algorithm after receiving Trigger signal.
e If the result of the algorithm tool is outputted correctly, set the Results Available signal
10.4 and put contents of the configuration result into the address starting from QB2.
e If the result output times out, set the Results Timeout signal 10.5 and clear the start
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address of QB2.

E@Note

For tools like character recognition, the result will be outputted after the character is
recognized. If the character is not recognized, the result will not be outputted, and the result
output will time out at this time. If you need to return results quickly, you can use the
exception output function.

4. After detecting Results Available, the PLC starts to read results from QB2.

5. After reading results is finished, set Results Ack signal Q0.2, and notify the device.

6. After the trigger flow is finished, PLC sends Trigger signal again and next round of trigger
flow begins.

Create Variables

Create a new PLC variable according to the address assigned to the device according to the
device configuration, and you can view the current value of each module of the device online.

Owverview of addresses

Filter: @ Inputs @ Outputs D Address gaps @ Slot

Type Addr.fr.. Addr.to | Size Module Rack Slot Device name

| 0 0 1 Bytes Acquisition Status _1 0 1 SC7 000 [MWV-5C7HNK]
(8] 0 0 1 Bytes Acquisition Control _1 0 2 SC7 000 [MWV-5C7HNK]
| 1 65 65 By... Reads Result 64 bytes _1 0 3 sC7 000 [MW-5C7HNK]

Figure 2-13 Overview of Address

sample_pnio_test » PLC_1[CPU 1511-1 PN] » PLC tags » MV_SC_Tags [43]
Devices
s = EEEEIEE,
MV_SC Tags
¥ 7 sample_pnio_test Z MName Data type Address Retain  Acces... Writa... | Visibl...
¢ Add new device [ IR < Trigger Ready Bool %I10.0 ™ ™ =)
ﬁﬁh Devices & networks 2 i | Trigger Ack Bool %l0.1 E E E
~ [ PLC_1 [CPU 1511-1 PN] 2 40 Acquiring Bool %10.2 =) =] =)
Y Device configuration _14 < Decoding Bool %103 = =] ™
% Online & diagnostics =1s i | Results Available Bool %l0.4 E E E
] r:h. Program blocks [ i | Results TTmeout Bool %I0.5 E E E
] :ﬁ Technology objects 7 e | General Fault Bool %I0.7 @ @ @
] External source files 8 i | Trigger Enable Bool %00.0 E E E
v [4 PLCtags T le @ Tigger Bool %QO.1 =) =] =
% Show all tags 10 <@ Results Ack Bool %00.2 E E E
ﬁb' Add new tag table 11 i | Excute Command Bool %003 E E E
%! BHAITERE [71] 12 < Clear Error Eool %Q0.7 E E E
% MV_SC_Tags [43] 13 < Result Length Byte %IB1 ~ “ =)
b [l PLC data types 14 4@  ResultDatad Char %82 =) =] =
» [52 Watch and force tables 15 <3 Result Datal Char %IB3 = =] =
] 'l, Online backups 16 <@ Result Data2 Char %lB4 E E E
] 3 Traces 17 < Result Data3 Char %IBS E E E
] r\_m Device proxydata 18 <1 Result Data4 Char %IB6 E E E
ﬂ'i Program info 12 < Result Datas Char %IB7 E E E
[ PLC supervisions & alarms 20 < Result Data6 Char %IB8 E E E
) PLC alarm text lists hdl < Result Data7 Char %IBD E E E

Figure 2-14 Create PLC Variable
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Ladder Diagram

The PLC triggers the device to run the project, and related ladder diagrams are shown below.
e Enable Trigger

- Network 1: Enable the Camera

0.0 W00

"Trigger Enable” "Trigger Enable”

/1 {S}

Figure 2-15 Enable Camera

e Send Trigger Signal

The trigger signal can be generated by adding an edge signal before Trigger Ready
according to actual demands. For example, when the PLC detects the photoelectric input
signal, it sends a trigger signal once. The figure below describes that a trigger signal is
outputted every second via the internal system clock.

¥  Network 2: Setthe trigger signal

Y05 %00 %001 %0 .1 %001
"Clock_1Hz" P_TRIG *Trigger Ready” *Trigger” *Trigger Ack” *Trigger”
— ———ax Q { | i 1/t {s}
W20
Tag_1 %00 2
"Results Ack”
L (R }——

Figure 2-16 Send Trigger Signal
e Clear Trigger Signal

*  Network 3: Cleartrigger signal

%01 W01 W0
"Trigger” *Trigger Ack” "Trigger”
| 1 | | (R}

Figure 2-17 Clear Trigger Signal
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e Get Device Results
Create a DB data block to store the reading result, add the result variable as shown below.
The first byte is the result length, and the result data is stored starting from the second byte.

MV_SC_Result

~ ] sample_pnio_test Name Data type Offset  Startualue Retain Accessible .| Writa |Visiblein __ | Setpoint

ﬁf\dd new device <1l ¥ Static
i Devices & networks 40 Resultlength Byte 00 =] =] =] ] =]
~ [l PLC_1 [CPU 15111 PN] 4@ =  ResultDstaD Char 10 el =] =) 0
IIf pevice configuration 40 = ResultDatal Char 20 =] =] =] =] m]
1/ Online & diagnostics 40 = ResultDeta2 Char 30 =] =] =] ] =]
= g Program blocks 40 = ResultData3 Char 40 =] =) =] =] a
I Add new block 0=  ResultDatad Char 50 =] =) =] =] ]
£ Main [0B1] 8 4@ =  ResultDstas char 50 ~ ~ ~ ~ m]
@ MV_5C_Command [DB 9 4=  ResultDatas Char 7.0 = ™~ =] =) O
@ MV_5C Resuit[DB1] 10 40 = ResultData? Char 80 =] =2l =] =] (]
» g System blacks 11la0 s ResultDetas Char 2.0 =] = =] ™ 0
v [ Technology objects 1240 = ResultDatad Char 100 el il g =] m]
v i External source files 1340 =  ResultDstalo Char 1.0 =] =) =] =] a
~ (@ PLC tags 14 | = Result Datall Char 120 =] =] =] =] =]
% Showalltags 15 @ = Result Data12 Char 130 =) =] =] =] =]
B Add new tag table 1640 =  ResultDatal3 Char 14.0 =] =] =] =] ]
EFBESEE 7] 17|40 =  ResultDatal4 Char 150 =] =] =] =] =]
2 MV_5C_Tags [43] 16 40 = ResultDatals Char 160 =] =] =) W ]
» [ig) PLC data types wliEme Resurpenis Char 17.0 ™ =] =] =] @]

Figure 2-18 Add Result Data Block

When the device feedbacks the Results Available or Timeout signal, it means that the result
data has been updated, and the PLC reads the result data to the DB data block.

After the reading is finished, set the Results Ack signal to acknowledge that the device has
finished reading the result data.

Read result and acknowledge

- Network 4:

W0 .4 W0 .4
"Results WQ0 2 "Results
Available” "Results Ack” Available” DPRD_DAT
{ | /1 { | EN ENO —
WMB3
267 RET_WAL 7 "Tag_2"
. |0.5 . "5c7000~_ = g-
Results Tmeout Reads_Resuli_ DB 1
| | 64_bywes__ 1" — | ADDR RECORD — "MV_SC_Result”
%00 2
"Results Ack”®
{5}

Figure 2-19 Get Results

View Results

Through the monitoring and option tab, you can monitor the status of the variables of each
module of the device and view the result output. You can also add trace records of the
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variables via the Trace tab to view the control sequence.

it

:fl' o, Q--_E Keep actual values gg  Snapshot % -"‘a, Copysnapshots to startvalues |g. . Load start values as actual
MV_SC_Result

Narme Data type Dffset Start value Maonitor value Retain Accessible .. Writa... 1

| <@ ¥ Static

2 @ m. Result Length Byte 0.0 1680 16#05 ) v )
3 4@ m Result Data0 Char 1.0 1 [ [+ [
4 @@= Result Datal Char 20 [ v W
5 @ . Result Data2 Char 30 ‘o ) v )
5 |4m = Result Data3 Char 40 K [ [+ [
7 @ = Result Datad Char 5.0 ; [ v W
8 4@ m Result Datas Char 6.0 500" [ v ]
9 |a@m Result Data6 Char 7.0 "$00" [ [ [
10 |4 = Result Data? Char 8.0 "$00" [+ [+ =]
11 |43 = Result Data Char 9.0 500" [ [ )
12 |qg = Result Datad Char 10.0 "$00" [ [ [
13 g = Result Data 10 Char 1.0 500" [+ [+ =]
14 |qg = Result Data11 Char 12.0 '$00" [ [+ )
15 |7 = Result Data12 Char 13.0 "$00" [ [ v
16 |0 = Result Data13 Char 14.0 500" ) v )

Figure 2-20 View Results
2.7 Project Switching Test

Hardware Configuration

Add User Data 64 bytes module to the device, and recompile the hardware configuration and
download it to the PLC.

ple_pnio_te oupe e 2 000
|5'F Topology view ||5E'm Network view |||]'f Device view | Options [ag]
m =
gt [5c7000 (WS [+] g g = | Device overview | = 2
Ig Y| .. Module Rack v | Catalog _5,
= > s5c7000 o |<5earch> |\E\ :
o
b Interface o ‘ o
2 Filter Profile: _m o
(-‘QQ Acquisition Status _1 o @,—\_ n e
o L = _ijj Head module =
Acquisition Control _1 o
Tl nv-scrxecx
0 Reads Result 64 bytes _1 o e —
4 - i Module A
I = User Data 64 bytes _1 o -
e |- T [l Acquisition Control g
Acquisition Status =
i o [ Acq 5
E @ 3 [l Reads Result 128 bytes :_
Il Reads Result 250 bytes 8_
Il Reads Result 64 bytes R
User Data 64 bytes —
| UzcrData 64 byte: =
g
[ <[u] [100% Ml o & <] ] > &

Figure 2-21 Add User Data Module

34



Smart Camera Industrial Protocol Operation Manual

Ladder Diagram

Create a DB data block to store the reading result, add the command variable as shown
below. The first byte is the command length, and command character is stored starting from
the second byte.

sample_pnio_test » PLC_1 [CPU 1511-1 PN] » Program blocks » MV_SC_Command [DB2]
|| Devices |
&5 = | = _%'F L E= " Keepactualvalues [gg Snapshot = ;‘3, Copysnapshots tostartvalues g (5 '
MV_SC_Command
¥ ] sample_pnio_test E Mame Data type Offset Start value Retain Accessiblef.. Writa... |Visiblein .
ﬁ Add new device 1 <@ ~ Static
ﬁg‘h Devices & networks 2 gqm Command Length Byte 0.0 12 D E @ E
~ [ PLC_1 [CPU 1511-1 PN] =|: «@=  commandDataD Char 10 o ()] )] = =l
|]T Device configuration 4 'gqm Command Datal Char 20 W' D E @ E
| Online & diagnostics 5 qpm Command DataZ2 Char 30 T D E @ E
- ';:. Program blocks 6 |4n = Command Data3 Char 4.0 T’ D E @ E
W"Add new block 7 |4 = Command Datad Char 50 't D E @ E
& Main [OB1] 8 l4m = Command Data5 Char 6.0 h' =] ™ =] ™
@ W_5C_Command [DB..} 9 4= Command Dataé Byte 7.0 v D E E E
@ MV_SC_Result [DB1] 10 a0 = Command Data? Char 8.0 t' D E E E
b I System blocks 11 <41 = Command Datad Char 9.0 ‘e’ D E E E
3 p_* Technology objects 12 ) = Command Data® Char 100 D E E E
3 External source files 13 <41 = Command Data10 Char 1o 't D E E E
- [4 PLCtags 14 lqq = Command Data11 Char 120 EE =) =] =] =]
% Showall tags 15 <@ = Command Datal2 Char 130 D E E E
ﬁ"’f\dd new tag table —]i16 = Command Datal3 Char 140 D E E E

Figure 2-22 Add Command Data Block

The related ladder diagram of project switching test is shown below.
e Send Switching Command
Write "command length + command character' to User Data 64 bytes module.

- Network 6: Send user Command

Wz 3
"Tag_g" DPWR_DAT
| EN ENO
266 ?{':'I': , 45 .
"sc7000~_User_ RET_VAL 9-
Data_&4_
b yies__ 1 LADDR
DB 2
"MV SC_
Cormmand” RECORD

Figure 2-23 Send Switching Command

e Execute Switching Command
Write a rising edge to the Executive Command of the Acquisition Control Module to trigger
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the execution of the command.

- Network 7: Excute Command

%003
W24 "Excute
"Tag_7" Command”
| |
1| {s)
%003
W24 "Excute
"Tag_7" Command”
|
/1 {R)

Figure 2-24 Execute Switching Command
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Chapter 3 ModBus

3.1 Introduction

Modbus is a request/response protocol whose services are specified by function codes.
Port 502 is reserved for ModBus communication. It uses standard EtherNet hardware and
software to exchange 1/0 data and diagnostic information.

DE]Note

This chapter takes Siemens S7 series PLC as an example to explain how to communicate
with smart cameras via ModBus communication protocol. For other devices, refer to the
user manual provided by the manufacturer and make related settings by reading contents
of this chapter.

3.2 Hardware Wiring

The wiring of PLC controller, ModBus TCP test tool, and the smart camera is shown below.

ModBus TCP Test Tool
s Smart Camera

Industrial Switch

PLC Controller

<y
1
{
; ‘
4
¥

Figure 3-1 Hardware Wiring

3.3 Smart Camera Settings

Before using the smart camera’s ModBus function to communicate with other devices, you
need to set the smart camera first via the SCMVS client software.

Before you start:

e Make sure that the PC has installed the SCMVS client software.
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e Check the device’s firmware version.

E@Note

Regarding SC2000Pro series smart camera, you need to operate it via the web, and
operations are similar to those via the SCMVS client software.

Steps

1. Log in the device via the SCMVS client software.

2. Click Communication on the menu bar.

3. Click [+] to add ModBus communication.

4. Switch on to enable ModBus communication.
5. Keep the default parameter settings.

Communication Mode m ® ) ) )
Basic Information Settings

Modbus100 |
Local IP 10.64.62.39
Modbus Port

Byte Order Enable

Control Settings

Add. Space Holding Register

Add. Deviation

Figure 3-2 Set Communication Parameters

_lilNote

Byte order is only invalid for float type results.

6. Create a project and set parameters for cameras, base images, and vision tools according
to actual demands.
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B exitedit [ save B Saveas f Moe |— O X
Base Image Q 2% Q M
OK

Step 3 Add tools.

& Clear All

o Line Existence 7

Exist = OK

Output

Previous

Figure 3-3 Line Existence

E@Note

Here we take the tool of line existence as an example.

7. Go to Output— Tool Results — Edit to set the outputted content.

[ exitkdit B Save B saveAs A More |— O X

Base Image 62% Q H
Tool Results X

Settings  Clear

[ TestRun Cancel

Figure 3-4 Set Tool Results

E@Note

Here we take the module status and module status string of line existence as an example
to introduce tool results.

8. Save the project.
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9. If you want to switch projects via communications, go to project management, select
Trigger Communication as Mode, enter Communication String, and Switch Return String
according to actual demands.

Project Management

ot | &

b 111 match
FVTRERCREESNE Project Auto-Switch Settings 2021-12-08 23:22:06
2 0 F W 2 Ak w
Mode TriggerCommunication
Auto-Switch: Off Current Project Switch
Communication String = switch
Switch Return Strin ok
all1 9 1
2021-12-08 20:10:4: 2021-12-07 21:22:06
Auto-Switch: Off Switch Auto-Switch: Off Switch Auto-Switch: Off Switch

test
2021-11-20 13:49:28

L 0k @

Auto-Switch: Off Switch

Figure 3-5 Project Switch Settings

3.4 ModBus TCP Test Tool

The ModBus TCP test tool can be used to test whether the ModBus communication between
devices is normal. When the device is working in server mode, ModBus Poll test software
can be used. ModBus Poll software works in client mode and will actively connect to the

device.

Steps
1. Enter connection setup parameters according to actual demands.
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wy
File Edit Connection Setup Functions Display Wiew Window Help
DEE&E|X| M= & |o506151617 2223 Tckl|? K2

Tx=0:Err=0:1D=1:F=03: SR=1000ms
No connection

’Jﬁ Connection Setup X

=]

C 1
— Modbus TCPAP ~
i Cancel
3 Sernal Settings
: JBIEHRO (COM1) Mode
] RTU ASCH
5 9600 Baud
; Aok Response Timeout
ata bits
— 1000 [ms]
i Even Parity
a Delay Between Folls
— 1 Stop Bit Advanced ms]
9
B Fiemate Maodbus Server
IP Address or Node Name
[10.54.55 207 ]
Server Port Cornect Timeout ® 1P
300 [ms] OlP

iFor Help, press F1. [10.64.55.22]: 502

Figure 3-6 Set IP Address and Port

EE]Note

The server port is set as 502.

2. Poll and read the holding registers of the device via the 03 command, start reading from
address offset 0, and set an appropriate number of read registers and polling read interval
time.

w

File Edit Window Help
D& X|F | 82| /|os06151617 2223|TCc k.| T W2

Tx = 14857: Err = 14336: 1D = 1: F = 03: SR = 1000ms

Connection Setup Functions

Display View

Alias ‘ . a—
Read/Write Definition *
0
4] Slave D:
2 Function: | 03 Read Holding Registers [4x] ~ Cancel
i Address: l:l Protocol address. E.g. 40011 -+ 10
4
— Quantity:
5
— Soan Rate: 1000 ] Apply
6
— Disable
7 [ ReadAwiite Disabled
8 [[] Disable on error Read//iite Once
; igw
— Rows

@10 Oz O80 (O100 O Fitto Quantity

[] Hide &lias Columns
[ address in Cell

[JPLC &ddresses [Ease 11
[ Ervon/Dariel Mode

For Help, press F1.

[10.64.55.202]: 502

Figure 3-7 Set Polling and Reading Holding Register

3. Alternately write 3 and 5 to the register of offset address 0 in the control area to trigger
the device to run the project once, and return the project result in the result area.
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L
File Edit Connection Setup Functions Display View Window Help
DEE&E|x|[[S 2|0 |0506151617 2223/ TcE |7 W
Tx=472:Err=2:1D = 1: F=03: SR =1000ms
Alias 00000
o Write Single Register X
1 00102
2 0x0005 Slave 10: --1 __S end
3 0x3B31 Address: IC' Cancel
4] OX4BAF | vk (HEX)
0x003B
3| " Result
6 00000 Response ok
7 0x0000 [ Close dislog on *Response ok
3 00000 Use Function
g 0x0000 (®) 05: Wite single register
T () 16: Write multiple registers
For Help, press F1. [10.195.239.202]: 502

Figure 3-8 Write Single Register

3.5 PLC Settings

This section takes the ModBus TCP settings of Siemens S7 series PLC as an example to
explain how to set PLC’s ModBus communication.

Steps
1. Run TIA Portal, click Create new project, enter parameters, and click Create.

Wt Siemens - Ox

Totally Integrated Automation

Create new project

Project name: | sample_modbus_test

b Open existing project

Path: | C:\Usersitest L.

|
|
Create new project Version: |15 [-]
|

Author: |
Migrate project
Comrent: | ~
w
b Welcome Tour

b Installed software

b Help

User interface language

» Project view

Figure 3-9 Create New Project
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2. Add the corresponding PLC controller.

Devices

i 4
= i = I
Add new device X
> 7] sample_modbus_test Device name:
5 - .
Add new device :
""""""" e : [PLC_1| |
ﬁf'm Devices & networks
v [l PLC_1 [CPU 1511-1 PN] -
v L Ungrouped devices ~ [l Controllers ] Device:
[ L
b 5§ Securitysettings » LW SIMATIC 57-1200
b ﬁ Common data 'El SIMATIC 57-1500
e
» (5] Documentation settings Centrallers < —IIEPU
v i@ Languages & resources ~ Ll CPU1511-1 PN
» [ Online access [N 657 511-14K00-0480 CPU1511-1 PN
» [ Card Reader/USE memory [ 6€57 511-14K01-0880
[. B6EST 511-1AK02-0AB0 5
» ﬂ_!. CPU 1511C-1 PN Article no.: BES7 511-1AK01-0ABO
Is =
HM » [ CPU 15121 PN T — ViE =
» [l cPU 151341 PN
» [l cPU 15152 PN Description:
] p_[. CPU 1516-3 PNIDP CPU with display: work memory 150 KB code and
» [l CPU 1517-3 PNIDP 1 MB data; 60 ns bit instruction time; 4-stage
r_E. protection concept, integrated technology
» LW CPU 1518-4 PNIDP functions: Motion Control, closedoop control,
PC systems » [l CPU 15184 PNIDP ODK counting&measuring; integrated tracing;

» 7l CPU 1518 PNIDP MFP PROFINET IO contreller, supports RTIRT, 2 ports,

Figure 3-10 Add PLC
3. Set the IP address of the PLC controller.

<[] [100% B <[u

|_C3,Properties ||"_i_'.lnfo y"ﬂ Diagnostics |

=k
<]

JGeneraI || 10 tags || System constants || Texts |
General I Subnet: | Mot networked [+]

Ethernet addresses | Add new subnet

Time synchronization

Operating mode IP protocol E
« Advanced options

Interface options () Set P address in the project
Media redundancy

IPaddress: | 10 . 195 . 239 . 200

b Real time settings
» Port [X1 P1R]

b Port[X1 PZ R]
Web server access

Subnet mask: | 255 . 255 . 255 . 0 |
D Use router

T I T =

Router address | 0 .o .0 .0 |

O IP address is set directly at the device

Figure 3-11 Set IP Address

4. Go to Communication — Others — MODBUS TCP, and add two MB_CLIENT
commands.

UﬂNote

Two MB_CLIENT commands: One is used to write to register, and the other one is used to
read register.
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~  Network 1:  Modbus TCP Client

data block.

*MB_CLIENT_
VIRITE"
MB_CLIENT
EN ENO————
0.1 102
*“Clock_SHz" DONE|—"Tag_3"
—P—————req %M10.3
W10.0 w101 BUSY |—"Tag_4"
Tag_1 “Tag_2" — DISCONNECT W04
MB_MODE ERROR|— "Tag_13"
40001 —{ WB_DATA_ADDR w1
1—|MB_DATA LEN STATUS [— "Tag_5"
P#DB2.0BX0.0
WORD MB_DATA_PTR
*MV_SC_TCON®
o ve_dlient_
virite —| CONNECT

EN
0.1
“Clock_SHz"
—Np————req
W40 e
“Tag_27" “Tag_28" — DISCONNECT

Read — conNECT

%DB6
“MB_CLIENT_
READ"
MB_CLIENT
ENQ ———

w142

DONE —"Tag_29"

W43

BUSY —"Tag_30"

W44

0~ MB_MODE ERROR —"Tag_31°
40002 MB_DATA_ADDR W15
02 — MB_DATA_LEN STATUS — "Tag_32°
P#DE2.DEX2.0
WORD 102 MB_DATA_PTR
*MV_SC_TCON"
MV_MB_Client_

Figure 3-12 Add MB_CLIENT Commands

5. MB_DATA_PTR points to the pointer of the data register, create a new MV_SC_REG data
block to store the communication data of the device’s register, and add variables to the

s

» L5/ communication
» [] Open user communicati
» [JOPCUA
» [] ViEB Server
~ [ ] Others

~ [] MODBUS TCP

4 MB_CLIENT

2 MB_SERVER
» [ ] Communication processol

[ senenan ] sEel@l]

= LEE T
MV_SC_REG
MName
| |40 ¥ Static
2 aqm Control
3 alm Status
4 4= ¥~ Result
5 & - Result Length
6 - = b ResultData

Keep actual values

L]

Data type

Word

Word

Struct

Word

Array[0.199] of Char

Snapshot .

Offzet

0.0
20
4.0
4.0

Copy snapshots to start values

Start value

Retain

0OOoOoo

& &

Accessiblef_.

RN
RN

Figure 3-13 MV_SC_REG Data Block

6. Create a new MV_SC_TCON data block at the CONNECT pin, and create two TCON_IP_v4
type variables (MV_MB_Client_Write, MV_MB_Client_Read), and expand variables to
assign values to them.

Writa...

Visiblein ...

HOR0E®E

Load start values as actual values

w8

Setpoint Supervis...

OOHooD

=F 2 W, @ = "7 Keepactualvalues g Snapshot T B

MV_SC_TCON
Name Data type Start value

1 4 « Static
2 <mf= * MV_ME_Client_Write TCON_IP_v4
3 |4 = Interfaceld -HW_ANY 64
4 |1 L] D COMN_OUC 1681
5 4 L ConnectionType Byte 16# 0B
6 4 L ActiveEstablished  Bool 1
7 4 = ¥ RemoteAddress IP_w4
8 |a = v ADDR Array[1..4] of Byte
o |la = ADDR[1] Byte 16#0a
10 <@ s ADDR[2] Byte 16#c3
1 a1 = ADDR[3] Byte 16%ef
12 @ L] ADDR[4] Byte 165c6
13 @ L) RemotePort ulnt 502
14 |1 L LocalPort Ulint )
15 <@ = * WMV_MB_Client_Read TCOMN_IP_v4
16 |- L] Interfaceld HW_ANY 64
17 | L] D COMN_OUC 1682
18 @ L ConnectionType Byte 16# 0B
19 @ L ActiveEstablished  Bool 1
20 41 = b RemoteAddress IP_Vd
21 a1 L RemotePort uint 502
22 @ L LocalPort Ulint 0

Copysnapshots to startvalues g

Retain

0

Accessible f... | Writa...

HEEEEEEANAEREEREEEREE

HEEEEEERRERERRRRREEE

Vvisiblein ...

HEEEEEERRERERRRRREEE

Load start values as actual values

Setpoint

Figure 3-14 MV_SC_TCON Data Block

Supervis... Comment

[

E@Note

The ID value should

be different.
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7. Repeat steps above to configure other pins.
8. Compile project and download it to the PLC controller.

3.6 Device Register Definition

The device only uses holding registers and is divided into four areas: control, status, result,
and command.

Control

The PLC sends commands via control area and controls the device to acquire image, and
run projects.

The control area controls the device to get images from PLC to the device.

e Control area location: holding register, fixed offset (0 by default).

e Control area size: 1 register (2 bytes)
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Table 3-1 Control Area Definition

REG/bit | Name Description

REGO0.0 Trigger Enable The PLC controls the device's trigger enable
function via this bit.

REGO.1 Trigger When following conditions are met, the PLC sets
this bit to trigger the device to acquire an image
and run the algorithm once.

e Trigger Enable is set.

e The device is not currently acquiring images
and running algorithms.

e Trigger Ready is set.

REGO0.2 Results Ack After the PLC reads the trigger result, it sets this
bit to notify the device, and the device clears
Results Available and Results Timeout after
confirmation.

REGO0.3-7 | Reserved Reserved.

REGO0.8 Execute Execute the command specified in the commands

Command area once on the rising edge.

REGO0.3- | Reserved Reserved.

14

REG0.15 | Clear Error Clear error status.

Status

The status area feedbacks the device’s current status from the device to PLC.
e Status area location: holding register, fixed offset (1 by default).
e Status area size: 1 register (2 bytes)
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Table 3-2 Status Area Definition

REG1/bit Name Description

REG1.0 Trigger Ready The device is ready to receive new trigger signal.
When the Trigger Enable is set and the device is ready to
receive next trigger signal, the Trigger Ready is set.

REG 1.1 Trigger Ack The device has already received the trigger signal.

REG 1.2 Acquiring The device is acquiring images.

REG 1.3 Decoding The device is recognizing decodes on images.

REG 1.4-7 Reserved Reserved.

REG 1.8 Results Available | The device outputs new results. When the PLC is set to
Result Ack, the Results Available will be cleared.

REG 1.9 Results Timeout | Results are not gotten when the time is out, and internal
timeout is 6 sec. When the PLC is set to Result Ack, the
Results Timeout will be cleared.

REG 1.10-14 | Reserved Reserved.

REG 1.15 General Fault The device’s internal fault, and you can clear this signal
via Clear Error.

Result

The result area stores result data from the device to PLC.
e Result area location: holding register, fixed offset (2 by default).
e Result size: 4 to 500 registers (100 by default).

Table 3-3 Result Area Definition

REG/word Name

Description

REG2

Result Length

The result area includes invalid data length.

REG3...

Result Data

The result output by the device.

e When result data length is smaller than
configured result module, the spare bytes will be
filled with 0.

e When result data length is greater than
configured result module, the extra bytes will be
cut off.

47




Smart Camera Industrial Protocol Operation Manual

Command

The command area stores commands that users send to the device from the PLC to the
device.

e Command area location: holding register, fixed offset (500 by default).

e Command area size: 4 to 500 registers (100 by default).

Table 3-4 Command Area Definition

REG/word Name Description
REG500 User Data | The instruction area includes invalid data
Length length.
REG501... User Data Command character.
3.7 Trigger Test

Communication Sequence Diagram

The communication sequence diagram of PLC and the device is shown below.

Trigger Enable J
1

Trigger n] ]
Trigger Ack |1_| IZ_\

Results Available
|1
Results Timeout 2 |
Results Ack
|1 | 2 |
S g S —
——

——
Read #1 Read #2

PLC

Camera

Figure 3-15 Communication Sequence Diagram

The logic of the above sequence diagram is shown below:
1. PLC sets Trigger Enable signal REG0.0. After the device is ready, set Trigger Ready signal
REG1.0.
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2. After detecting the device’s Trigger Ready signal, the PLC sends Trigger signal REGO.1
and controls the device to operate once.

3. The device starts to acquire images and runs the algorithm after receiving Trigger signal.

e If the result of the algorithm tool is outputted correctly, set the Results Available signal
REG1.8 and put contents of the configuration result into the address starting from REG2.

e If the result output times out, set the Results Timeout signal REG1.9 and clear the start
address of REG2.

E@Note

For tools like character recognition, the result will be outputted after the character is
recognized. If the character is not recognized, the result will not be outputted, and the result
output will time out at this time. If you need to return results quickly, you can use the
exception output function.

4. After detecting Results Available, the PLC starts to read results from REG2.

5. After reading results is finished, set Results Ack signal REG0.2, and notify the device.

6. After the trigger flow is finished, PLC sends Trigger signal again and next round of trigger
flow begins.

Create Variables

Create variables in accordance with the device's register.

A

¥ & B & 7

MV_SC TAGS
MNarme Data type Address Retain | Acces.. Writa... Visibl.. Supervis...

< Trigger Enable Bool %EMT100.0 @ @ @

2 @@ Trigger Bool N 00.1 [ [ [
3 4@ Results Ack Bool N 00.2 [w) [ ¥
- < Excute Command Bool %M101.0 [w) [ ¥
5 |d@@  ClearError Bool LN01.7 [ =] ]
6 |4@  TriggerReady Bool LN 02.0 [+ [ ]
7 4@ Trigger Ack Bool LN 02.1 [ [+ ]
& 4@ Acguiring Bool LMT02.2 ¥ [+ ]
5 &40 Decoding Bool WT02.3 =] =] ¥
10 @@  Results Available Bool RMI103.0 [+ =] [
11 < Results Timeout Bool %M103.1 [+ [+ [
2 @@  General Fault Bool WN03.7 [ v [

Figure 3-16 Create Variables

Ladder Diagram

The PLC triggers the device to run the project, and related ladder diagrams are shown below.
e Send Control and Reading Status
Write MW100 to the control area of the device, read the status area of the device to MW102,
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and create variables for each bit of control and status.

- Network 2: Write control and read status

SWAP
Word
EN —
w100 %DB2.DBWO
Tag 7" —IN “MV_SC_REG".
out Control
SWAP
Word
EN — —]
%DB2 DBW2 W02
"MV SC_REG". ouT— "Tag_8
Status N

Figure 3-17 Send Control and Reading Status
e Enable Trigger

- MNetwork 3: Enable the reader

W100.0 1000
*Trigger Enable” *Trigger Enable”
1
/1 {5}

Figure 3-18 Enable Trigger

e Send Trigger Signal

The trigger signal can be generated by adding an edge signal before Trigger Ready
according to actual demands. For example, when the PLC detects the photoelectric input
signal, it sends a trigger signal once. The figure below describes that a trigger signal is
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outputted every second via the internal system clock.

¥  Network 4: Set the trigger signal

W05 1020 1001 w1021 W100.1
"Clock_1Hz" P_TRIG "Trigger Ready” "Trigger” "Trigger Ack” "Trigger”
] | ] 1 ] ]
11 CLK Q 11 /1 i {5}
2.0
Teg_33 %1002
"Results Ack”
(R}

Figure 3-19 Send Trigger Signal
e Clear Trigger Signal

¥  Network 3: Cleartrigger signal

%00 1 %01 %00 1
"Trigger” “Trigger Ack” "Trigger”
| | | | (R }—r

Figure 3-20 Clear Trigger Signal

e Get Device Results
Create a DB data block to store the reading result, add the result array variable as shown

below.

MV_SC_RESULT
MName Data type Offset Start value Retain Accessiblef.. Writa... Visiblein .. Setpoint
1 4@ ~ Static
2 <= p result Array[0..199] of Char El|=| 00 [l [+ [ [ =] [

Figure 3-21 Add Result Array Variable

When the device feedbacks the Results Available or Timeout signal, it means that the result
data has been updated, and the PLC reads the result data to the DB data block.
After the reading is finished, set the Results Ack signal to acknowledge that the device has
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finished reading the result data.

hd Network 6:

Read result and acknowledge

e Clear Error

¥M103.0 WMI103.0
"Results WM100.2 "Results
Available” *Results Ack™ Available”® MOVE_BLK
1 1 1 1 1
1 1 1/t 1 1 EN —
%DB2 DBB6 %DB4.DBBO
. Wnoia "MV_SC_REG". "WV_SC_
Results Timeout Result"Result RESULT.
: : Data"[0] N ouT result[0]
“DB2.DBWA
"WMV_SC_REG".
Result"Result
Length® — coumNT
1002
"Results Ack”
(s}

Figure 3-22 Get Device Results

- MNetwork 7: Clear Error
M103.7 1017
"General Fault” "Clear Error”
Ip |
e | (s)
M2 1
"Tag_34"
1037 1017
"General Fault” “Clear Error”
| 1
In| (=)
M2 2
"Tag_35"

View Results

Figure 3-23 Clear Error

Through the monitoring and option tab, you can monitor the status of the variables of each
module of the device and view the result output. You can also add trace records of the
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variables via the Trace tab to view the control sequence.

= = i, = E Keep actual values |gg = Snapshot % L‘-‘J/ Copysnapshots to startvalues |g. (. Loadstartvalues as actualvalues [y, )

MV_SC_REG

MName Data type Offset start value Monitor value Retain Accessible f_. | Writa.. | Visible in ..

1 41 ¥ Static

2 |qn = Control Word 0.0 6 1640005 0 [ [ =]
3 @n Status Wiord 20 5 16#0000 = =) = ™)
4 4] = ¥ Result Struct 40 0 = =) =)
5 @@ = Result Length Word 40 1680 1640005 | ] =] =]
6 4l B ¥ ResultData Array[0..199] of Char 6.0 () =) =) )
7 |4 = Result Data[0]  Char 6.0 5 0
8 < a ResultData[1]  Char 7.0 B L =
o a ResultData[2]  Char 8.0 K 0
10 |-am a ResultData[3]  Char 9.0 ‘0’ 0
11 <@ L Result Data[4]  Char 100 '$00' 0
12 |40 . Result Data[5]  Char 1.0 0

Figure 3-24 View Results

3.8 Project Switching Test

Create a DB data block to store command data, add the command variable as shown below.
The first byte is the command length, and command character is stored starting from the
second byte.

T .
2k =
= =Z¢ i, @ =

MV_SC_Command

T Keepactualvalues g Snapshot % ;‘3, Copysnapshots to start values g . Load startvalues as actual val

Mame Data type Offset Start value Retain Accessible f... | Writa... | Visiblein ... Setpoint
1 |« * Static
2 4= Comrand Length Word 0.0 12 0 =] =) =] 0
3 |amm Command Data0 Char 20 w D E @ E D
4 |qq = Command Datal Char 30 D E @ E D
5 |0 = Command DataZ2 Char 4.0 T D E @ E D
6 |0 = Command Data3 Char 50 i D E @ E D
7 O m Command Datad Char 6.0 'h' D E @ E D
g8 |<mm Command Data5 Char 7.0 C D E @ E D
9 |qg = Command Dataé Char 8.0 't D E @ E D
10 |qQ = Command Data? Char 9.0 D E @ E D
11 |« = Comrand Data8 Char 100 D E @ E D
12 4] = Command Data® Char 11.0 ‘e D E @ E D
13 |lqn = Command Data10 Char 120 S 0 ]| ] =} a
14/€m =  Command Datal1 char 130 't =] 7] ¥ =] 0
154 &  Command Data12 char 14.0 = =l [ )] O

Figure 3-25 Add Command Data Block

EE]Note

The byte order of command character should be set according to the figure above.

The related ladder diagram of project switching test is shown below.
e Send Switching Command
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Write "command length + command character" to the command area.

YDET
"ME_CLIENT_CMD"
MB_CLIEMT
EM ENQ ——
U180 UM18 3
"Tag_41" DOME = "Tag_44"
[P} REQ YUM18 4
T RE YM1E.2 BUSY —"Tag_45"
Tag_42 "Tag_43" — DISCONNECT Y18 5
| — ME_MODE ERROR — "Tag_50"
40501 — MB_DATA_ADDR YWD
10— MB_DATA_LEN STATUS — "Tag_46"
F£DE5.DEX0D.0
WORD 10— pB_DATA PR
"MV_SC_TCOMN".
MV_MB_Client_
CI:Ir'I"Ir'I"IEﬂd COMMNECT

Figure 3-26 Send Switching Command

e Execute Switching Command

Write a rising edge to the Executive Command bit in the control area to execute a switching
command for the project.

- MNetwork 8: Excute Cornmand

W101.0
Wz a4 "Excute
*Tag_51" Command”
| 1
{ | {5}
W101.0
W24 "Excute
*Tag_51" Command”
|
/1 {R}

Figure 3-27 Execute Switching Command
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