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1. Updates

Ver si on

Description

Dobot Vi sionS{fUpdates:
Update contents
Add Dobot Panel
Dobot Visi onStUpdat es:

Suppl ement contents

Modi fy some bugs
Dobot Vi si onS{fUpdates:
Remove the M1 robot algorithm

Add -pbint

arenoordinate

calibration

Upgr ade-i dnoAB6 00 + i s

modul e

recommer

Add functions of ot her algor
performance
Dobot VisionSy{l mprove steps of demo
Dobot VisionS{t{Modi fy some bugs
Dobot Vi sionS{tUpdates:
Add the description on Dobot St
Add the wait time tool
Add the speed ratio tool
Add the Dobot arm orientation
Dobot Vi sionS{Original version
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2. Product Introduction

21 Overview

Dobot Vi sionStudi o software integrates various al
designed to quickly combine algorithms to find,
suitable for a variety of application scenarios.
The DobStWdsoosoftware features a powerful Il i bra
used to build machine vision application solutio
vision applications such as visgeaktiposatiomingit
functions, stable performance and friendly wuser
22 Characteristics

Easy to UsenrdirWipt hc odmpaognent , you can build a \

programmi ng.

Usé#mriendly I nterface:i Puahvided uvsemrinsemphe

Fl exi bl e Display: Maximally save the | imited

Wide Compatibility: Supports multiple opera

(32bbY) .

23 Operating Environment

Make sure that the ddmptuhteerc loine nwh iscohf tywoaur ei nastt al e

requirements.

& NOTE
We recommend adding the software to the allo
the antivirus software, in case of being rec
Dongle is required for running this softwar e

driver mmhdmaehieve vision drivers.

Recommended

Operating System: Mi-bcirto s@E mt o levid enhd oowpse r7a/t 1i On g( 6sdy
. NET Running Environment: .NET4. 6.1 and abov
CPU: Int€70CoBedi GHAO0®NOKbove.abio%Ye is recom
using CPU related deep |l earning functions.
Memory: 8 GB or above

NI'C: Intel 1210 and above

Graphics Card: 1 GB or above. 6 GB or above
deep | earning functions.

USB I nterface: USB3.0 interface is required.

Soft-waakl ing Configuration: Dongl e or author

Is s ue. ¥.2806-0 B User Guidepy EiYgkiji ang Technol ogy Co.
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platform
Mi ni mum
Operating System: Mi-bcirto s@E mt o levid enhd oovpsa ) 7a/t 1i On g( 6s4y
NET Running Environment: .NET4.6.1 and abov
CPU: Intel 3845 or above
Me mor y: 4GB
NI C: Gigabit Ethernet

Graphics Card: 1 GB or above. 6 GB or above is
|l earning functions.

USB I nterface: dJBi3dre&d.interface is r

Soft-waakl ing Configuration: Dongl e or author
platform

Refer to the table below for dongle models and c

Model s|LocatRecogn|Deep |CalibrfContrap|l mage|Col or |Defec

Funct i Learn ProcegProcegDetec

I MV M No Yes No No No No N o No
11004
6 1 650

I MV M Yes No No No No No N o Yes
2100
V M6 2 680

I MM Yes No No Yes Yes No No No
4100
V M6 4 650

I M-8 M Yes Yes No Yes Yes Yes Yes Yes
6100
V M6 6 650

I MV M Yes Yes Yes Yes Yes Yes Yes Yes
7100
V M6 7 650

Refer to the table below for dongle and supporte

Model s and|Dongle withagDongl e aiftfhi Dongl e wi th
(Four camera(Two camera|(No |Iimitat

camer a gquan

I MV\M1100 Yes N o Yes
V M6 1 650
I MV\ M2 100 Yes N o Yes
V M6 2 650
Is s ue. ¥.2806-0 B User Gui@epy rEiYgleiji ang Technol ogy Co.
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I MV\M4 100 Yes N o Yes
V M6 4 650
I MV\M6 100 Yes Yes Yes
V M6 6 650
I MV\M7 100 Yes N o Yes
V M6 7 650

& NOTE

The dongl e rVAVEBellE@MY dwMy/@Borts two cameras and
and supports TCP communication only.

24 DobotVisionStudio I nstallati on

The installation steps are shown bel ow.
Douflle ck the installation packageNeatinstall the
0 DobotVisionStudio4.1.0 Setup - X

Welcome to DobotVisionStudio4.1.0
Setup

Setup will guide you through the installation of
DobotVisionStudio4. 1.0.

Itis recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer,

Click Next to continue.

Choose components that you want to install (Hard Encryption and relevant components are chosen
by default). After confirming the settings, click Next to set the installation path. Then click Next to

start the installation.

Is s ue. ¥.2806-0 B User Guidepy EiYgkiji ang Technol ogy Co.
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Choose Install Location

Choose the folder in which to install DobotVisionStudio4. 1.0.

@ DobotVisionStudio4.1.0 Setup - X
Choose Components
Choose which features of DobotVisionStudio4. 1.0 you want to install. @
Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.
Select components to install: Hard Encryption LI e
[] soft Encryption
AlgorithmInstall
CameraDriver
Space required: 6.8 GB
Mullsoft Install System v13-Sep-202(
comsc [ ] [ ot
@ DobotVisionStudiod.1.0 Setup - X

0

Destination Folder

Setup will install DobotVisionStudio4. 1.0 in the following folder. To install in a different folder,
click Browse and select another folder. Click Install to start the installation.

I :\Program Files

Browse...

Space required: 6.8 GB
Space available: 5.4 GB

n

Mullsoft Install System v13-Sep-2

< Back

Install Cancel

Is s ue. ¥.2806-0 B
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@ DobotVisionStudiod.1.0 Setup —
Installing
Please wait while DobotVisionStudio4. 1.0 is being installed. 0
Extract: vc_redist_2015_x64.exe... 28%

Qutput folder: D:\temp\1111\DobotVisionStudio4. 1.0

Qutput folder: D:\temp\1111\DobotVisionStudio4. 1.0\Drivers
Extract: KillProcess.exe... 100%

Extract: LangNDP4.6. 1.exe... 100%

Extract: MSVBCRT.AIO_v2020.05.20.exe

Extract: MVDAlgorithmSDK_STD.exe

Extract: MVS_SDK_Setup.exe

Extract: install.bat... 100%

Extract: vc_redist_2015_x64.exe... 28%

m

After the installation is completed, choose whether to open DobotVisionStudio, and click Finished,

as shown below.

@ DobotVisionStudio4.1.0 Setup -

Completing DobotVisionStudio4.1.0
Setup

DobotVisionStudio4. 1.0 has been installed on your computer.

Click Finish to close Setup.

Run DobotVisionStudio4. 1.0

Is s ue. ¥.2806-0 B User Guidepy EiYgkiji ang Technol ogy Co.
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3. Software Interface

31 Wel come Page

DoubIemltioclstsaorftt,mahdeethe wel come page wil/l pop ufr

0 o

Open Recent

General Solution Location Measure

Dt

Defect Detection Recognition

Detect Defects Design by Recognition Tools

There are four modul es selectabl e: Gener al
Detection, and Recognition. Gener al Soluti on
choose a module aec.cording to the edit typ

Open Recent: QOpend tstod uteoerst| YDo not ask agai
after you open the software

Do not ask again: Once you tick it, you wil!/l
software

32 Home Page

You can chomsdubhey D6 ¢hed®Ooboh&i boldheSthaogneo pfage
is shown as foll ows:

Is s ue. ¥.2806-0 B User Guidepy EiYgkiji ang Technol ogy Co.
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Arda Menu Bar. It includes File, Settings, S
Ar a Control Tool bar. It provides quick ope
saginfile open, camera management, controll e
Ar8a Tool Box. I't includes image collection,
calibration, position, i mage processing, col
communietad.i on,

Are&l 4w Process. You can edit the flow here.
Area 5: | mage. Il mage is displayed here.

Area 6 Results. You can view current result:
Area 7 Status. I't displays flow time, tool

Area 8: Flow Tool bar. it provides quick oper .
Area 9 Overviewyi éew @ff ovheefsl aw. ove

The menu is shown as bel oSw,s tiennt launddi nHge | Fpi.l e, Sett

Settings System Tools Help

3.3.1 File

In File menu, you can make new solutions, open s
solutions, import flow files with .prc format, a
Is s ue. ¥.2806-0 B User Guidepy EiYgkiji ang Technol ogy Co.
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New
Open

Open Recent

Open Example

Save

Save As

Import Process

Exit

New: Create a new sol utitonuheAfhteerr tcol iscakvien gt,h
solution.

Open: Open a solwution that was created and s
Open Recent: Open a recently solution.

Open Example: Open the software example sol ut
solution that has been built.

Sav: Save the current algorithm solution witd!@t
when you save the file, as shown in the foll

Save As: Save the currently configured al gor |
encrypti omawe etnh e/ ofui | e.

| mport Process: |l mport process files in. PRC

Exi t: Exit the DobotVisionStudio software.

332 Settings

Aut hority Settings

By enabling encryption and settingadtieniadtnri enti csrt r
permi ssions, and the administrator control optio
interface. By enabling encryption, you <can al so
interface, y ep e rcrains sdilesnds n éfwoarbh and operator, and
password. Technicians can obtain the authority o
click the budndnrsurorfi nd ei Mftreornftace.
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Authority
Software Set
Solution Set

Run Strategy

The administrator

open configuration

to be opened.

{rnll‘!r:l.w,;,!w-x !

Edit

can

asssbhbowaubDpboiwAyddmbkoles hni

permi ssions of al

Permission X

Choose Tool Modules Open to Technician

[¥] Global Too

[¥] 0 Global V

[ Flow0

[¥] 0 Match
[ 3 Image S

Software Sett

Is s ue. ¥.2806-0 B
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[¥] 0 Commu
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[ 4 Image Fi

User

[i Open All Tools

[¥] 2 CalibBo

[ 5 Image S
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Authonty

Start-up Settings

Software Set

Solution Set

Run Strategy Maximized whe

Exit Settings

St aurpt Settings

Aut o Start Af ter the funcddfothwarse ewialbll eadut an
starts.

Start Ti me DgAfter startup, the software start

Run I nterfacdAfter the function is enabl ed, t H

Maxi mvzend runAfter the function is enabled, t h

interface stginterface is in max. status.

File Auto LodAfter the function is enabl ed, t
files. You need to enter file pat

File Path Path where the target scheme i s g

Password Enter a correctnpastsword if it ha

Start State There are tworsianadesiiscomtti muows

Select I dentilAfter you select the identity,
configuredeiyerttiimey Di fferent i
permi ssions

Exit Settings

Background RYyClose the softwarebarmdgescomumnidnue t

Exit and StogAfter closing the software, exit

Solution Settings

I f you want to use communications to switch solu

set related parameters as foll ows.

Is s ue. ¥.2806-0 B User Guidepy EiYgkiji ang Technol ogy Co.
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AChoey Solution Manager

Software Set

No. Path Password String Enable
Solution Set
Run Strategy
CallBack Set
Al Opert
Auto Save Set
Solution Settings
Pat h It sets the saving path of solutions.
Password|[When a password is set for the target
communication can switch solutions.
String Only when t he string sent by t he
communication strhnbe tanhggeltedions s
Enabl e It refers to the communication switch
Call back|The <callback can only be opened here
opening. To close the callback, you n
Aut o &av{After enabling auto save, the softwar
the parameters are updated, all data
You can also set password when saving solut
Is's uke. ¥.2B06-0 B User Guidepy EiYgkijiang Technol
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I Mt ktog v

& (7]
A Hide Foldens Encryption Dpsion Save Lancel
Running Strategy
The operating mode includes nor mal mode and diag
system resources, prompt interfaces wild.l pop up
Thetrategywcmades daenfdaud us tmom emode. Customi zed t
recommended in case of big process time consumi:Ht
feature match. All ocating CPU cor emsdddaswhiernnt Hehe
process calculation is | arge and there are | ots
is no branch. CPU configuration reads the numbe
calculation of model mMmMatcdnfal gorathoncohafanmgesniwng !
the parallel calculation of algorithm is turned

shown bel ow.

Authonty Operating

Software Set

Solution Set

Strategy
Run Strategy
Process List Thread Count 4
CPU Relate
PU
Is s ue. ¥.2806-0 B User Guidepy EiYgkiji ang Technol ogy Co.
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333 System

You camno,ggaoammuni cati on,CManagé ment aegdmanea memSte t
System menu.

Log

Communication Management

Controller Management

Camera Set

Log: View the |l og information in the running
Communicati on ®ammgemeati ofebanagameést
Controll er Maonatgrearelnar:f ddreencdh @ te anieln g .

Camera GCamer SeMamamgednemndi | s.

3.34 Tool s

Creat«€|l Ok Cali bration Guide
The sysepp guyde Heipkly complete the -cloimpl ex op

calibration. After sel €Ecemmg tylba aall il brsaetei drhemad
guide on the interface. You need to fiosl luoswed he g
for converting pi xel coordinates to physical c

conversion nmMbRawilret QREedrboddgtoao h s .

Theecolni ck calibration guide includes three types
mapping calibration. Static calibration is usual
pl ate. Dynamic caltibdbragenpbat ecallsiulad dtyi ouns efdi | e s
calibration files. Mapping calibration is used t
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Create One-click Calibration Guide X

One-click calibration guide process

The step-by-step guide helps users quickly complete the complex operation process
of one-key calibration. After the user selects the calibration mode, click "Create®, and
the corresponding configuration guide will be created in the interface

Calibration type

Dynamic Calibratic Mapping Calibratid

Use a stationary single
camera and a calibration
board to determine the
conversion relationship

between the pixel

Create
Static Calibration
The static calibration uses a stationary singl
conversion relationship between the pixel coo

system.

Steps:

1. Go Ttooodnsd Cteake€l Omeek Cali bration Guide
2. Cl isSctkati ¢ CahdbCilad & toen

3. Clic&nftiog enter communi catcioanmu miao agieone n td,e v ia
according to actTraillgdemaSidesnaland enter

Static calibration boot configuration
=\
\&/

Communication Configuration

Equipment management Config

Communication signal

4, Cl i@okn ftiog add gl obal I mamger &,0uatece sHolingditg | mage
sources form |l ocal, camera i mage or SDK.
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5. Cl iCcakl i bratitoncBbabdate.

6. View resul ts.

& NOTE

The static calibration supports using calibr

Dynamic Calibration

The dynamic calNiporatti el iridnrasgie docnd lairnbdr aNb i on f i | €
The process of dynamic calibration creation is
Steps:

1. Cl ibyknami ¢ Calnidb Ca e imzdke

2. Cl iColnt bgent er cmammauned martti,onadd communi cati on
to actual demands.

3. EntSerart ,Calginbarlat,j o&md@i §.hghal

& NOTE

X/I'Y in calibration signal stands for physi cze

N

@

Communication Configuration

Equipment management Coﬂﬁg
Device Selection
Communication signal
Input OKOutputNGOutput

Start Signal

Calibration signal

§ 100.5 56 3

4, CIl iNcekx t , SmapComlitiiogkadd gl oball magner&qurama €dn fcil
to select image sources.
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5, Sel ect the calibration metpoidnt Dgyanlaipt rca tciao ni b
i mage calibration.

6. View results.

Mapping Calibration

Steps:

1. Cl iMakppiCag i baatdi €héake

2. Cl iCoknt bgenter communication management, add
to actual demands.

3. EntMari n Camera Trigger Signal, Secondary Came
Sigaatording to actual demands.

Reflect calibration boot configuration

N

@ i

Communication Configuration

Equipment management Config

2P Caloct
Device Selection

Communication signal

Main camera trigger signal

4. Cl iNeekx t , Smepgomltiogkadd gl obal camera, and selec
and secondary camer as.

5. Sel ect the calibration met hod.

& NOTE

The default calibration method is mapping

6. View results.

Operating Environment Detection Tool

Thitool is used to detect the operating environnr
installation directory and find drivers folder t
Calibration Board Generate Tool

Is s ue. ¥.2806-0 B User Gui@epy rEiYgkii ang Technology Co.
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This tool is used to customize the type of <cal

calibration board, CAD and other par
pat h\ViMYi shonMaAsd elri4dtTatdiDesm s .

Custom Modul e Generate Tool

This tool is used to help users devel
Steps:
1. Go Ttooodnsd CuUstcté&m Modul e. Generate T

ameters t

i b
0 g

op customi z

ool

2. Select VM version. I't is recommended to use t
3. Enter modul e name, apnods icthieoccrk d onrargeec tsioaurr cien abnad
according to actual demands.
& NOTE
The modul e name supports English contents ¢

4. Check module status and acctopudi ngmage aicth uahbs

demands.

5. Cl iAcdkd h customized i rcpwntt emnd.output to add

Parameter name: The underlying name of pare
onl vy.
Di splay name: The displayed name of par ame-t
Parameter tyapte: ilntt ianncd usdtersi nfgl .o
|l nput/ output: It sets input or output.
& NOTE
You clainck del ete, insert, export and i mport
6. Cl iCcukst o mi z etdo Owu tppuutt resul t s.
Cl iNekathd check ROI type and shield area in b
demands.
8. Click Add to adgacuwasnedmirsed running
Parameter type: It includes float, i nt, er
int Bet ween.
Parameter name: The underlying name of pare
onl y.
Di splay name: The displayed name of par amet
EditcaMoset related contents of parameters.
their max. value, min. value and default v
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di splayed name arRegamumermgatSitan ngal we.u can
and defieaul Regatdi ng bool, you can set true
and intBetween, you can set their paramet el
value and default value.

Edit Status: After finishing Gtehteriwigsse ,i ni te
di splays No.

& NOTE
Before creating XML and project files, you
that the edit status is Yes.
9. Click Edit in template settings interface to

10.Cl iCrke at eeCEBRL e C+ + Pbrogjaetcet CtHProgwe tf i | es.

Create XML: 1t creates a file folder named
Create C++Project: It creates a file fol dei
Create C#Project: It creates a file folder

& NOTE
It is recommended to put the xml and projec

11.Compi | e amile C&8+Pproject files, and create the

12.Put dIl, xml and png into the swxagve. fol der, ar
& NOTE

Each vision modul e i s composed of 10 t
Calcul atorModul eContgaoladiloncéunespomds to

CalculatorModule.dll !

CalculatorModule.xml

= CalculatorModule_NormallLogo.png

= CalculatorModule_Statelogo.png

CalculatorModuleAlgorithm.xml

CalculatorModuleAlgorithmTab.xml

CalculatorModuleControl.dll

CalculatorModuleCs.dll 3 ! VRIS = ! KE
CalculatorModuleDisplay.xml

= CalculatorModuleimageEnable.png

Tooliteminfo.xml

13.0pen the software again, and you can Vview
corresponding category.

335 Help

You c alna nfgiyhadglepe r sMo@meenWe | ¢ o mei hPhaigse me n u .
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=A =4 =4 =4

Help

Language

Help

Version
More

Welcome Page

Cl iLcakn g utaogeswi t ch | anguage between Chinese and
Cl iHeKtp vi ewguihdee ucsfert he soft war e.
Cl iVek stioonvi ew the software version related in

Cl iwed comet oPadgiespl ay the welcome page.

34 Control Tool bar

Sa
Op
Un

Re
fu
ne
du

Lo
n o

Ca
ch

Co

Gl
of

Co
an
Co

Gl
Gl
On
Co

Is s ufe.

ve: Clieksdloutsiaowre. t h

en: Click to open the solution.

do: Click to undo the current operation.
do: Click to cancel the undo operation. A
nctions increase memory consumption duri ngq
eds to be cached). Creating, | oading and scz¢
ring undo and redo operations

cking: Click to lock the interface. Adding
t supported once ehaeabledking protection i

mera Set: Click to create global <cameras.
angedameSeae Mafamgedemnai | s.

ntroll er Management :Coltircokl Iteor f atadn ciomderamierinat!. |

obal Variabl e: Click to add global wvariabl
vari @bolesl fderi dblasl! s.

mmuni cati on cMa ntaog eandedn tt:h eCldievi ce and set th
d ot her parameters. TCP, UDP and seri al
mmuni cati of oMasag @aime nt

obrailgger: Click to add eG@lembaltfrdomiggge @irl s.tr
obal Script: Click to 30m/3d3m btahfecSglrddptadi IS r i

ce: Click to execute the flow once. Wor k f
ntinuous: Click to execute the flow contin
V. 22060 B User Gui@epy rEiYgleiji ang Technol ogy Co.
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Operation I nterface: Clickahocdssphmhyetthbeogpt
interface base@.@pernatuiro mmeledidsie a ifSlese e

DobotDolbetefPandalet ai | s.

File Path: display the solution name. Click
& NOTE
The Once, a@antSitmpowper ati ons in the tool bar
a single flow, click the run control button

35 Tool B o x

3.5.1 Tool Box I ntroducti on
Tool box includes different vision tool s, inclu
g enteirman, recodemirni oy, dceaépbration, calculation, |
defect detection, | ogical tood#gmeaPmangeni cati on,
Acquisition includes I mage Source, Mul tiple
Buf fer, and Light Source.
Locati on, measur ement , i mage generation, r e
calculation, i mage procesqi mn,d dmwlgorcapr d ood s
vi sual processing tools, which can be combin

Communication supports sending/receiving dat
vi sual controller is supported in I O communi

352 Tool iAcetli on

Select the tool that you want to use and drag it
according to the I ogical r-celgiud kr etrmteen t cso moffi ¢ uhrea tpir cor
as shown in the figure bel ow.
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Thi si csrecdescri bes only gener al parameters. The p
descri bed -uipn stehcet ifoonlsl.ow
Basic Parameters
You can set some basic parameters in Basic par ams
sourcel asdt ROngs, as shown in the figure bel ow.
1 Circle Search X
BaSIC Params Run Params Result Show
Image Input
Input Source 0 Image Sourcel.ImageDat:
ROI Area
ROI Creation (® Draw () Inherit
Shape E[:]j
Blind Region
Position Fixture
Continue Execute Confirm
| mage input Select the input source of the
down | ist according to your own needs.
ROI area: There are two ways to cireateh®Ol a
corresponding tool will only process i mages
Dr aw: You can customize the drawing area, i
selecting rectangle ROI, and selecting <circ
customize thetpolpgbo BDlvwrtices.
l nherit You can inherit a ROI of previous m
region and circle parameters or a rectangul a
-l f you selRéOdt wyowut ]l esetoi ot viomwdi hat eent ¢
wi dt h, and angl e, as shown in the foll owing
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1 Circle Search X

Basic Params Run Params Result Show

Image Input

Input Source 0 Image Sourcel.ImageDat
ROI Area
ROI Creation @ Draw Inherit
R —3
Shape : W 3

Blind Region

Position Fixture

Continue Execute Confirm

You can also customize circle ROI, as shown

The positioanrobeatredwand scaled by changing t
on the othArrewg2 wentkbe.used to zoom in and
The position of arrow 3 is used to transl at e
change the radian of the ring.

-l f you select circle ROI, ,yormadiawms ,sedt arhtei rcg
angle range, number of <calipers, and caliper
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& NOTE
When you use ROIlI, the search direction of a
that is, the ROl area is regarwedi msctanoiXyY c
is the positive direction of X axis. Top to
bottom ahreng.thef¥Y to right means finding a
X-axis, as shown in the figure bel ow.

Rotatable ROI| area

Mask areax:usYounizen polygon mask area with wup
the mask area is not processed.

Position correction: |1t can Bbesiutsiean wCdrhr e@otsi
for specific usage.

Running Parameters

Running parameters involve parameter settings t
di fferent tools are described in different chapt

Result Display

Result iDbicdppldeeys resul t judgment , i mage display,
di splay. Take circle search as an exampl e.
Is s ue. ¥.2806-0 B User Guidepy EiYgkiji ang Technol ogy Co.
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1 Circle Search X

Basic Params Run Params Result Show |

Check Result

Radius Check

Center X Check

Center Y Check

Fit Error Check

Fit Points Check

Image Display

Circle Resuit ’

(Canter Pnint s’

Continue  Execute  Confirm

Check Result: Judge the output result of the
modul e. Take radiue. jutigmadt usasj adgmemampi s e
range of the target circle can be set. The d
|l mage displ ay: I't displays the algorithm res
defaul .7 t®l icdkos ~—itta gddilcekheof OK and NG. Thi

OK determines the contour col or of the fitti

Text display: You can set the text display c¢
and position coordinates.

Modul e Resul t

All the output results of the module are display
be Ilinked to i ModhéeffBemallettaddls.. See

36 Result Display
3.6.1 Modul e Resul't

The module result displays all output results, a
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nage Result

Pararn Name Current Result Global Variable

You ca.dloi vk ew and bind data with corresponding

Select Global Variable X

Number Global Variable
2 varl
Total Count T 1 Jump Page Go
Confirm
Di f ferent dnofdfud reesnth arveesul t s. See each module for

362 Result Display Area
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The result display area includes Current Resul t,
Current Resul't

This area displays the operation result of the |

Current Result  History Help

Number CenterX CenterY Radius Fit Error

Hi story
Thi sdasphays the operation history of modul es.

Erecute Number 8 Madule Data

Hel p
This area explains the tool function and operati

Current Result  History Help

Function: it is used to find the circle that meets condition in specific area, and locate, measure, count and verify.

Operation:

1. Connect and set the input image;

2. Draw circle setting to search circle radius range;
3. Set other algorithm parameters;

4. Operate.

37 FIl ow Managemen
3.7.1 FIl ow Operation

The software supports creating multiple sub f1l o
perform data interactGlombalDdsStdaoig@lceala |d e\saiag na btl herso |
shown bel ow.

Is s ue. ¥.2806-0 B User Gui@epy rEiYgkii ang Technology Co.
27




@DOBOT DobWitsStomdi o User Gui de

Flow Export
Flow Copy
Delete

Run Interval

Stop Process Executed NG

Rename

Right c¢click the flow index, iaoamd:you can execute

FI ow operation

FIl ow Export [Export flow files with .prc forma

Copy the informanmidoorefiteurmr ametvpibsg
FIl ow Copy

information into the new fl ow.
Del et e Del ete the selected fl ows
Run I nterval|Thienter val bet ween two consecuti v ¢

Stop ProcessWhen you execute flows continuous

Rename Rename the fl ow.

3.7.2 Mu l-BE i o w

The +Hulotwi Heatumesuon€tt mahti high efficiency, and
Creating multiple flows can meet your demands f o
al so combine Datai Plbéobbow¥awviabl es

Main FIl ow

| mu Htliow procesat_\podisamaqliadzlk sub flows you hayv

You camnelogfkmoffowsl to run, or dtiirmed |l and htelcek ttih
it takes to run once. You can right click a sing
rename the fl ow.

Clig:]to enable or disable the fIl ow.
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I n mAdionrw page,

Param

out

out0

o

s

otuo ceacdhi

Output Params Display Settings

Type Subscribe
int 1 Image Source
int 3 Fast Match1.M\
+

® ® =
OTimes !“’

0.00ms

tcldwtkput parameters as

10001 Process X

Confirm

Cl iDcikspl aytfeseindssplay related parameters as
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10001 Process X

Output Params Display Settings

Image Display
Param Type Association Relation

Outputim image nage Source

Confirm

38 Camera Management

CIito add gl obal camera, and set parameters ac«

Mul ti ple processes can share a gl obal camer a, a
processes. I'f multiple processlhkees smame egxlechidledc am
they wild.l be queued to acquire data.

When software is selecte@aa trigger $ber cameyal
i mages onc t mnldetcltilc&k camera to acquire I mages
The spaciafmet¢c er s and settings are as foll ows.

Common Parameters

After enabéeadgpodtt yout format file
GenTL Came )
genicam protocol

You can select camera iimcilhveli s gm&i
Choose Can )
camera and U3V-paamgr ac,amemrdst hird

When the camera is disconnected due
Reconnect ) )
reconnecntged hdeu t i me.

Il mage Wi dt
Hei ght
Pi xel For MmMono 8/ 10/ 12, RGB 8 and YUV format s

You can vi ew etihgehtwiodft hc oannndect ed ¢ ame

Frame RateYou can set theamaxa heame rate of

Act ual Fralt refers to the actual frame rate

Exposure TIlt refers to the exposure time of ¢
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Gai n You can increase gain to improve bri

The camera supports Gvaindreas-| cieonrer @aenn &gl

mechani sm.

Gamma value between 0 and 1: When i1
Gamma )
brighter.
Gamma value between 1 and 4: When i1
dar ker .
Line Rate |[It refers to tkameirme rate of | ine

Trigger Settings

] Software trigger means that Dobot Vi
Trigger S ) .
means using external hardware to tri

Trigger DgAfter the configured trigger delay t
I O Control

I O Option|lt selects | O port.

I O Mode I't includes input and strobe.

Smart Camera | O Control

Il O SelectdqSelect |1 O output port.

Il O Source|lt i ncl usdoefst wafrfe atnrdi ggeri ng. Off mea
Il O InvertdAfter you enable it, the electrical
Out put DelSet the delay time of output, and it
Durati on It refers tositghealdsration of | O

Smart Camera Light Control

Lighting HJAfter you enable it, the light sourc
Lighting l't includes strobe and constant.
Lighting [Il't refers to the duration of the str
Lighting [Il't refers tditghhe doeultgoy tt.i me of
Lighting K§l't refers to the precharge time of |
39 Controll er Management
You can set the |ligbhowoubekownd | O devices, as
Clij'..to add a device. You camlsdeaelkedto trlee aamked eod de
device.
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Controller Management X

Device List ¢ Basic Params

Com Param

Currently, eight brands-APAGBRT, sUMNEW®DrLt edB22DPRPS2,
vC3000(Light), VC3000(I O), oMiC40COM aisd sGRPpOrtEdr
& NOTE
For specific parameter s, refer to the actuc:

| f DPSRP1O®NM, -LMWD are selected as brand, you ne
parameter and | ight parameters.

Communi cation Parameters

Port Nullt refers to the port number.

Baud RaThe common baud rate includes 4800, 96 (

Data Bi|llt includes 6/ 7/ 8.
Parity [I't includes odd/ event/none.

|A stop bit is a character ineasymehr &ngdg
Stop Bi

being transmitted has ended.

Light Parameters

Channel EnagAfter enabling it, you can turn on
It sets the |light brightness. tOhbest 4@
Channel Br i
the light is.
I f VB2200 is selected as brand, you need to set
and | ight parameters.

Communi cation Parameters

Port N(|I't refers to the port number.
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Baud R{The common baud rate includes 4800, 960
Data Bjlt includes 6/ 7/ 8.
Parity]|lt includes odd/ event/ none.
A stop bit is a character in asynchrono
Stop B ) )
beitnrgansmi tted has ended.
I O Parameters
Qutput Type |I't includes output when NG and out
Send Intervallt refers to the sending interval
I O Port You can select |1 O port according t
Polling EnablAfter enabling it, you can set its
Del ay Ti me It sets the delay time of outputte
Light Parameters
Channel 1 |(After enabling it, you can turn on t
I't sets the |ight brightness. tOhbest @t
Channel Br ) )
the light is.
Light Stat|lt includes on and of f.
I f VC3000s e(lLeicgthetd aiss brand, you need to set
' ight parameters.
Communication Parameters
Port Nulflt refers to the port number.
Baud Ral|The common baud rate includes 4800, 96
Data Bi|lt includes 6/ 7/ 8.
Parity |[I't includes odd/ event/none.
|A stop bit is a character in asynchron
Stop Bi ) )
being transmitted has ended.
Light Parameters
Channel 1 After enabling it, you can turn on
II't sets the |light brightness. tOhbesi @
Channel Br i ) )
the light is.
Light Statdqlt includes on and of f.
Edge Type I't includes rising edge type and f a
Dur ati on It sets the duration of light state
I f VC300(I O) is selected as brand, y O u
parameters.
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Communication Parameters
Port Numflt refers to the port number.
Baud Rat|The common baud rate includes 4800, 9
Data Bitflt includes 6/ 7/ 8.
Parity Bflt includes odd/ event/none.
Stop BitA stop bit is a character in asynchro
byte tbreainnsgni tt ed has ended.
I O Parameters
Qutput Type (It includes output when NG and out
Qutput Polarflt selects output polarity, includ
Send Intervallt refers to the sending interval
I O Port You can select |1 O port according t
Polling Enabl/After enabling it, you can set it
Del ay Ti me It sets the delay time of outputt e
I f VC4000 is selected as brand, you need
and |ight parameters.
Communi cation Parameters
Port Number |It refers to the port number.
Baud Rate The common baud rate includes 4800
Data Bit I't includes 6/ 7/ 8.
Parity Bit I't includes odd/ event/ none.
Stop Bit A stop bit is a -character i.neaeyne
that the byte being transmitted ha
I O Parameters
OQutput Type |I't includes output when NG and out
OQutput Pol ar|/lt selects output polarity, includ
Send Intervalt refers to the sending interval
I O Port You can select |1 O port according t
Polling EnabAfter enabling it, you can set its
Del ay Ti me I't sets the delay time of outputte
Light Parameters
Channel 1 EAfter enabling it, you can turn on
Channel BriIt sets the |light brightness. tOhbes i g
the light is.
Light Statellt includes on and off.
Edge Type I't includes rising edge type and f g
Durati on It sets the duration of I ight statd
| f GPlI O i s selected as brand, you need t
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I O Parameters

Qutput Typellt includes output when NG and outg

Qutput Polallt selects output polarity, includi

Durati on It sets the duration of signal out g

Polling EnalAfter enabling it, you can set its

Del ay Time (It sets the delay time of outputted
& NOTE

GPI O i s the VC3000's mot herboard | O.

310 Gl obal Vari abl es

Gl obal variables are variabl es addfeidn eod amnpotdd ifd e da
flows in the solution. Variable names, types, an
entire projecﬁni Iteh.e Yooaun tcraonl ctldaclkbar to open it.
you can -Semmcasftiriedy to set the initial value of ¢
send SetGlobal Val ue: var 0=0, and the variable ve
overwrite upwht e hnoshedh edeaitsam,wi | | b ed aotveenmewsr iitnt.e n wh
Th main functions of the global wvariables are s

e
1T Cl iAcdkl 0o add new gl obal variabl es.

T Cl ilekpor t /tExx piomptort or exportomgmatafli vas.i abl es
)l

Sear ch: You can enter variables name to searc

1 all ows you to adjust the position of gl
1T Cl iScakt @ save the current global variables you
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Global Variable %

+ Add Import | Export
Index Name Remark Type
1 varQ
2 var1
After adding
I n result mod

Result

Image

Param Name Current Result

Current Value

0

Input Source (i

Target Output (i Initial C

Total Count 2 1 Jump

Save

Operate

Page Go

variabliesoryati oecedft oasetablt elsevant

ul e, you

can bind data

Global Variable

Wi

th corresp

When gl obal variables bind with target par amet e
variabl es =miumpmplotritplienigliatdidame vaff i abmmsniadati on, as
foll owing figure.
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Select List

[¥] Flow1
[¥] Find Circle1
(4 Radius
@
@ edge T
™

7

@ Fiter

4 ntrast Ihr

31MCommuni cat i

Communi catio

The algorithm

communi cati o

n i

n i

on

S

S

camera to acquire

Target Parameters

Flow1.Find Circle1.Radius Lower Limit
Flow1.Find Circle1.Radius Upper Limit
Flow1.Find Circle1.Edge Type
Flow1.Find Circle1.Edge Polarity
Flow1.Find Circle1.Contrast Threshold
Flow1.Find Circle1.Filter Size
Flow1.Find Circle1.Caliper Number
Flow1.Find Circle1.Reject Number
Flow1.Find Circle1.Init Locating

Flow1.Find Circle1 Subsamnlina Coefi

3111 Device Management

Confirm
Management
an important channel connecting
platform supports b oMhle nr @ &acki ng ;
established, the software can ¢
i mages or operate software via

The device manageméretr ealt| cwsmmpou ctad i adhd pdioft ocol s
UDP, serial port,
configuration is as f

parameters.
The specific
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Communication Management b
[¥; Device List +

Parameter Settings

-
P

Receive

Receive Data Send Data

se Config

Cli ~to add communication protocol

TCP Communicati on

TCP communication includes TCP client and TCP se

Communication Management X
3 Device List + Parameter Settings
TR Client Target IP Target Port 792
Data upload H AutoReconni H
Receive
Recive end ¢ H
\r \n \r\n
Send
o
Heart
Receive Data Send Data
g
se Config

Clear

TCP Client

Target P|/It refers to the port No. of the TCP

Target 1|t refers to the | P

address of the TC
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Data Upl|/After enabbubhgmadatal Wyl bpl oad.
Aut o Rec|Af er enabling, the software wil/l aut
) After enabling, the software will <che

Recei ve . ) ) )

no receprveadessn dfhereceiving data, thgdg
Characte ) ) )

t h buffer until the terminator is re
Send Dat]|lt is used to test if the communicat.i
Receive |It i stesedi tothe communication is est
TCP Server
Local Pollt refers to the port No. of the | oca
Local I P[I t refers to the | P address of the | o
Data Upl|/After enabling, data wil!/l automatical
AutReconnAfter enabling, the software wild.l aut

) After enabling, the software will <che

Recei ve ) ) ) )

no received in the spafotcvearse oWi Irle coed nvt
Characte ) ) )

the buffer unti/l the terminator is re
Send Datflt is used to test i f the communicati
Receive |It is usedommuniesati dntihe established
UDP Communi cati on

Communication Management X

Device List

+

Parameter Settings

1ubp Local IP Local Port
Target IP Target Port
= Data upload [l AutoReconni
Receive )
Recive end ¢
Send
P
Heart
Receive Data Send Data
S
se Config
UDP Communi cati on
Local Pollt refers to the port No. of the devi
Local I Pl't refers to the I P address of the de
Target P/I't refers to the port No. of the targ
Target 1|t refers to the | P address of the ta
Data Upl|/After enabling, data wil!/l automati cal
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Aut o Rec|After enabling, the software wil.| aut
) Af ter enadf i wagr, e twiel | check if ter min

Recei ve

not received in the process of receiv
Characte

the buffer until the terminator is re
Send Dat|lt is usedommuniecsati déntihe established
Receive |I't is used to test if the communicati
Seri al Port Communication
Serial communication means that bhé.sAltaAbupgbrby
seri al communication is sl ow, the serial port C ¢
cable to receive data. The serial communicati on
start bit, body bdiatt.a,D acthae ccka nb i btrenaat nedy esiotvokpgt @& h e ns &«
parties agree on a consistent data packet for mat
Before serial communicati on, you need to make su
can check the port numkéti hgsdaviecshmanagsr befonm

Communication Management X

Device List

1 Serial

+ Parameter Settings

Port Numbet Baudrate
Data Bit Parity Bit
Stop Bit ReadInterval
Receive
Data upload - AutoReconni
Recive end ¢
Send
o
Heart
Receive Data Send Data
se Config
Seri al Port Communication
Port Numbe|[The seri al port of the PC.
Baudr at e The common baud rate includes 4800,
Data Bit It includes 6/ 7/ 8.
Parity Bitflt includes odd/ event/ none.
) A stop bit is a character in asynch
Stop Bit ) ]
the byte being transmitted has ende
Read I nter|You can set read interval her e.
Data Uploa|lAfter enabling, data will automatic
Aut o Recon|fAfter enabling, the software wil!/| a
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Af ter enabling, the software wil!/| c
Receive En|terminateriivednom 1t he process of r ¢

to receive data from the buffer unt
PLC Communication
Wh e n using PLC communicati on, you need t o
communication in the PLC device. Then you ca
establish connection. The PLC type supports M
( Mewtocol) and Omron (Omronl ), etc.

Communication Management X

Device List

1 Keyence KV

Receive
Send

[+
Heart

X
Response

+ Parameter Settings

Devices

Parameter Settings

KEYENCE PLC Communi sati on

Par ameter

Data Type I't i nchiuvtddeadrnd 632

Soft El emenOnly D is supported.

Soft Elemernlt is the register address.

Soft Componits range is between 1 and 128.

Ti meout It is the polling timeout.

Pol ling After enabling, the device will res
Data Upl oadAfter enabling, data will automatig

Mi t subi shi

PLC Communication

Parameters

Frame Formglt incl u3deasn83.E4C 3C

Data Code ASCI I and binary.

DafTgpe I't i nchiutdedbrnd 632

Soft CompornX/ Y/ M/ D are supported.

Soft Comporits range i s between 0O and 65535.

Soft Componits range i s between 1 and 128.
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Ti meout I't is the polling timeout.
Pol ling After enabling, the device wil!l reaq
Data UploagqAfter enabling, data wil!/ automat i d
Panasonic PLC Communication Parameters
Station No.JSet it according to according to adg
Data Type ltncl udes &Bd .32
Soft ComponOnly D is supported.
Soft Componlt is the register address.
Soft Componits range is between 1 and 128.
Ti meout It is the polling timeout.
Pol ling After enablwinlgl, rteraed diervficcremat i on i n
Data UploaqAfter enabling, data wil!/| aut omat i g
OMRON PLC Communication Parameters
Data Type I't i nchiutdedbrnd 632
Soft ComponOnly D is supported.
Soft Compornlt is the register address.
Soft Compornits range is between 1 and 128.
Ti meout It is the polling timeout.
Polling After enabling, the device will reg
Data UploadqAfter enabling, data will automati g
Il novance PLC Communication Parameters
Station No. Set it according to according to ag
Data Type 't inchiutdeand 632
Soft El emenOnly D is supported.
Soft Componlt is the register address.
Soft Compornits range is between 1 and 128.
Ti meout It is the polling timeout.
Pol ling After enabling, the device wild/l rea
Data Upl oadAfter enabling, data will automatig
Et hernet/ I P CIP Communication Parameters
Sl ot No. its range is between 0O and 256.
Data Type I't i nchiuvtddeadrnd 632
CommunicatiSet it according to according to ad
Pol ling After enabling, the device wild.l reg
Ti meout I't is the polling timeout.
Data UploadqAfter enabling, data will automati g
Modbus Communicati on
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Modbus is a master/slave protocol One node i s
Modbus protocol in communication are ®Plpaveésnodes.
the master station.
To use Modbus communication, you need to establi
can create ModbuDsevdaommunioc aetsitoanb liinsh connecti on,
figure.
Modbus supports rtGP. anidi feeeindal cpomuni cati on mo
communi cation parameters. For details about how
communi cati on.
¥ Device List + Devices X
1 Modbus P
= Parameter Settings
Receive SR
ProtocolType Nur
Send e Hide Blar
o
Heart
X
Response
Total Number of Creations: 0 Poll ead te ata Synck
Mi t subi shi PLC Communication Parameters
Function C|Il't incl udreesgirsetaedr/,k ereepad/ i nput regi s
Mai n/ Sub MMain is supported only.
Protocol T|I't includes RTU and ASCLL.
Data Type I't i nchiutdedbrnd 632
Send Sequeflt includes floRIADIC PEBIACDABBCD
Device Add|The sub device address.
Regi ster A|Set it according to according to ac
Regi ster N|Set it according to according to ac
Pol ling After enabling, the device will rea
DatUpl oad After enabling, data will automatic
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3112 Receive Event

I n communication management, receiving event car
communications to parse a piece of data into the
data or <customize the dat a nanddevs €mdnmiSteiebatkorn o
Triggefor FeEpwci fic cases. You can configure corre

shown bel ow.

Communication Management X

C 6 Receive Event List + Bind Device
Devices 0 Text-Protocol Parse Bind Device el
1 Text-Protocol Asse:
ﬁ‘:’i 2 Byte Match-Protoc: Basic Configuration
o
3 Script Delimiter
Length Comj
S;d Output List
No Name Type Result
,jo 1 out1 int
Heart 2 int
+
se Config
N o . : .
Cli -..in Receive Event List to add corresponding
Event Configuration X
Process Method
Process Meth
roc Type
= 1T 1YPe
Create
Is s ue. ¥.2806-0 B User Guidepy EiYgkiji ang Technol ogy Co.

4 4



@DOBOT DobWitsStomdi o User Gui de

Create Event
Process |It includes text, byte match and scri
I't includes protocol par se ainsdo bpbraoitno ct
Event Ty|data according to the delimiter via t
dadacording to a given delimiter.

Currently, four t ypes-prodt oecvoel n-p @ rtasreeo | atvends d earbld ley. ,

mat-ghot ocol assembly, and script

Textr ot ocol Par se

Bind Device Select the communication devices.

Del i miter Del i mstesed to divide the receivg
After the function is enabled, tH
of received data. Icfhartlaetleengtsh nd

Character Lenconfigured |l ength, the received d
will not respond to the correspon
represents a |l ength).

Character LenSet the character | ength.

Ou put List Set and display the received dat g

Textr ot ocol Assembly

Bind Device (It selects the communication devi

Del i miter Deli mstesed to divide the data to

After the f uncstoifarnwairse ewmd bl eadu,t otnha

of received data. | f the |l ength o
Character Leconfigured | ength, the received d
wi || not respond togehe(dberdspom

a |l ength).

Character LeSet the character | ength.

Parse List Set received data and compare wit
After the function is enabledmmaht i

Reply to Devlfdevice and being assembled, send
device

Del i miter Del i mst esegatate the data replied

Assembly Lis|The data in the assembly 1|list can

Byte MWatodlbcol Assembly

Bind Device |Select the communication devi ces.

After the function astemabiedl | yh

Character Lelof received dat a. If the I ength o
configured |l ength, the received d
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wi || not respond to the cbteespbas
a length).
Character LelSet the character | ength.
After the function is enabl ed, t h
ASCI Il to Hex
type.
) It can convert receivedcdntai nnt ol
Rul e List ] ]
data with configured value.
Byte Start alt sets the start and end positio
Type I't parses and converts the receiv
Sequence I't parses and convar g 3ettyilplee eodf c eiav
Il nput Box Enter data here.
After the function is enabl ed, s e
Reply to Devlfdevice once redegiom nd et to mimnatna cad¢
assembl ed
Del i miter Del i mst esegatate the data replied
Reply List Set data replied to the communica
Script
Bind Device |Select the communication devices.
After the function is enabl ed, s e
Reply to Devif/devomrmee receiving the data sent f
assembl ed
Del i miter Del i mst esegatate the data replied
File Path Select configured script files.
Assembly Lis|Display data in the script.
3113 Send Event
I n communication management, you ca&rngdatngt leev ecnar,r
and subscribe sendianrga mevicennts .aDianmsh oecna zieon Tr i g
FI dwr specific cases. You can configure corresp
bel ow.
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‘ 6 Send Event List + Bind Device
Dévices 0 Text-Direct Output Bind Device 1 TCP Client
1 Text-Assembly Out
= 2 Script Basic Configuration
Re;ve Delimiter
‘ﬁ“\ Params List
‘; No Name Type
1
jit-)' 2 2 int
Heart
+
<
se Config
| . o
Cli - _ by Send Event List to add the receiving
Event Configuration X
Process Method
Process Methc
Pro v\[:t
E\ 1t iype
Create
Create Event
Process|lt includes text and script.
Event T|I't includes direct output and assembly
Currently, three typd@as refct e westspantbalrye ecawtap uta,blaend
TesOtirect Output
Bind DelSelect the communication devices
Del i mi t{(Di vides the received data by delimiter
Is s ue. ¥.2806-0 B User Gui@epy rEiYgleiji ang Technol ogy Co.
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|Paramet Sets sent data and type
TexAtssembl y Output
Bind DelSelect the communication devices
Par amet (Set sent data and type
Del i mit{(Divide the received data by delimiter
Assembl YAssembl e sent dat a
Script
Bind DefySelect the communication devices
Pat h Select configured script files
Assembl yDi spl ay data in the script
3114 Heartbeat Management
You can configure the communication

No Device Heart Type  Send Content

o

Devices 1 1 TCP Client S C HeartBeat0

Receive

Send

A
se Config

1000

heartbeat

Communication Management X

Time Interve On/Off  Operate

Heartbeat Management Parameters

Device Selects the corresponding communicati g

Heartbealt includes single data and multiple d
continuously, and multiple datum suppo

Send ConSet the contents to be sent (PLC and N

Ti meerlvnatfl t refers to the time interval between

On/ Of f After being enabl ed, the communicati on

Operate |You can click to delete the item.
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3115 Response Settings

You can set parameters of | oadin®Resplguasieoln.,, |l ow

T Load solution: After the function is enabl ed,
the solution is | oaded successfully.

T Flow control: After the function is enabl ed,
mode of flow is changed (busy or idle).

T Camera response: After the function is enabl e
i f the modeamwd(eddiasnceornan eicst ecdh or connected) .

Communication Management X

o]
Devices

Receive Flow Contro ~

Send

]
Heart

The parameters that need to be configured for va

devices need to be set separately. You can sel ect
i PeviFoea. ot her parameter |cdcke Deerliopp.i ons, refer to t

Load Solution

) The characters sent by the communic
Trigger Ch ] ]
(PLC and Modbus supports sending in

FIl ow Control

Split Symb|Select the delimiter between data a

Set the contents sent by communicat
Trigger wh|Modbus supports sending integer dat
symbol }{flow | D} .

Set the contents sentsbphusypymmiuoi cax i
Trigger wh|Modbus supports sending integer dat
symbol }{flow I D}.
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Camera Response Configuration

Split S|Select the delimiter between data and d

) Set the contents sent by communicati on
Trigger . . .
Modbus supports sending integetridaga} ¢-
Connect

symbol }{camera | D}.
) Set the contents sent by communicati on
Trigger . .
) Modbus supports sending integer data of
Di sconn
symBdlcamera | D}.

312Gl obal Trigger

The gl obal trigger includes event trigger and s
software can switch solutions, execute processes

Event Trigger

Event trigger can reseoundi ng proaommeasngd,s rd kel e, a
according to the configured event after meeting
control of the operation. FRe c @& ihvee cExngfoidgtuersast i on
means triggering t he process t o run, and execu

Ssubscription rmxdeécwlud.e Anoadplrlyessanpttpioodasl iddrepaatienbh g t he
of-pNint calibration mCdhuwmu.nikart isome dinfeigdy ed & avio,wg
figure shows how to configure event trigger.

Global Trigger X
Event Trigger String Trigger

Index Trigger Event Type Trigger Configuration Operate

1

2

+
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Cli (to configure evieamrtgega irCuméeptugr s.unfiheg par amet
binding moBHnonter &sditihtegd nput parameters of the b
the following figure.
Parameters List
Index Name  Type TargetOutput = Enter Settings
1 out1 string
2 out2 int
3 out3 int
Trigger Settings
) It is used to trigger process ®Rrecmd
Trigger Eve
Event
| t includes switching solution, exe
modul e action.
Switch solution: Switch solution af
Trigger ComExecute process: Execute single pro
Execute modul e: Execute single modu
Execute module action: Exeeguwtiemmtoreal
supported only.
) . Execute module and execute modul e a
Trigden nges
and execute process needs to subscr
) You need to configure this paramete
Trigger Act ) ) ] ]
modul e acti on.-poQunrtr ecnatlliybr aotniloyn Ni s s
String Trigger
By setting string trigger, you can epecadse pr oc
means triggering t he process t o run, and execu
subscription rxdeéwclud.e Anoadplrlyessanpttpios d asl ich reaatre ch gp aihre
of-pdint calibration modul et.o Tchoes tf rog d gewti rnigg gerg.ur e
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Global Trigger X

Event Trigger String Trigger

Index String Mode Type Trigger Configuration Operate
1

2

+

Trigger Settings

Trigger Str|lt is used to trigger process or md
|t includes exact mat c h, parti al m 4
Exact match: Only when the softwar d

Match Mode |(actions.

Partial match: 1 f the sent strings
Mi smatch: Any data can trigger acti
Trigger Eve|llt is used to trigger process or mgd
I't includes switching solution, exsé

c
modul e action.
h

Switec solution: Switch solution af
Trigger ComExecuting process: Execute single
Executing modul e: Execute single md
Execute modul e action: Exeg@uwtisamtorca
supported only.
) Executing module and executing modU
Trigger Set )
executed, and executing process neeé

Only th

N-point calibration is supported.

(0]

) executing module action neé
Trigger Act

3.13 Gl obal Script

3131 Overview
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Gl obal script is available in controlling the r
parametearcsaldywynamnd triggering the communication.
APl of DobotVisionStudi o SDK. I't can perform 0og
parameters, receive communication data, and s o]
Cl it 0 opelnokale script *“miondoe, @mpasdswodrndkfor it
GlobalScript O X
+ ¢
-
1 using System;
2 using Hik.VM.GlobalScript.Methods;
3 using System.Windows.Forms;
4 using iMVS_6000P1latformSDKCS;
% using System.Runtime.InteropServices;
* Example explanation:Example of multi process control operation
9: * Logic Control:Single run, each flow execute once
10 * Cor?tinuous run:rcontinuous run, each flow execute continuous
;; public class UserGlobalScript : UserGlobal{ﬁethods,IScriptHethods
13 {
14 /] {summary>
15 /// Init
16 /// </summary
17 /// <returns>Success:return @</returns>
18 public int Init()
19
20 //SDK init
21 return InitSDK();
[ ———————]
Precompile | Execute Confirm
Gl obal script
¥ |l mport saved .cs files
t Export generated cs files
Open a demo
Open the directory of the globa
Add reference assembly
Save the script program
8 Seppassword for encrypting the gl
) Initialization function. This f
I nit () )
is successful
Process()|This function responds to the R
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3132 Debug Gl obal Script via Visual Studio

1. Cli o=~ to open the directory of the gl obal scri
in the p

Vi sual Studio. Set the breaking point

 Ca B

GlobalUse | GlobalUse | UserGloba

[z 1

-

obj Properties  Service
Reference rScript.csp | rScript.sin | IScript.cs
s roj

2. Add the gl obal

it runs to the br e

iCnkoen Dobot Vieheno&8t whebdoher

3. CI

User Gui@epy rEiYgleiji ang Technol ogy Co.
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The result is asOnfcoel.l ows after you <click

int nRet = DefaultExecuteProcess();

I f it enters the breaking point, the global scri

3133 Add Assembly

Cli . to open reference assembAgtadd shben bebkewmbl
according to actual demands.

& NOTE
Only C# assembly can be added.
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Reference Assembly X

of

dynamically

t he

dat animgetf mee

add

i Yho ut

al

0 |

Assembly List + Add

mscorlib.dll

System.dll

System.Core.dll

System.Windows.Forms.dl|

VM.GlobalScript.Methods.dll

IMVS-6000PlatformSDKCS.dII

Newtonsoft.Json.dll

i

Cl iAdkdn the upper right corner to
are supported. Find the. dl I-parotuy waasnst e miol iaedsd.
in the global script after adding.
3134 Usage
The gl obaporstcsr idl Isiunpg t he C# version
interface fDholkaot binsi coreSteuditad Al gori thmdPtabhor m
the gl obal script provides the
setting interface, debug interface, etc.
Gl obal wvariable related interface:
Descript|]Get int type variable value of gl obal
Functionlnt Get Global VariablelntValue(string
K Parameter Na|DafTgpe Description
I nput par amName string variabl e nar
Out put par amVal ue I nt variabl e val
ReturnedSuccess: 0; Failure: error code exclu
Descript|Get float type variable value of gl ob

Function

| Gtet Gl obal Vari abl eFl oatValue(string p

K Parameter Na|lData Type Description
I nput par amName string variabl e nar
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Out put par amVal ue fl oat variable val
ReturnedSuccess: 0; Failure: error code exclu
Descript|]Get string type variable value of glo
Functionlnt GetGlobal VariableStringValue (str
K Parameter Na|Data Type Description
Il nput par amName string variable narn
Out put par amVal ue string variabl e val
ReturnedSuccess: 0; Failure: error code exclu
Descript|Set int type variable value of gl obal
Functionlnt SetGlobal VariablelntValue (string
K Parameter Na|Data Type Description
Il nput par amName string variabl e nan
Out put par amVal ue I nt variabl e val
ReturnedSuccess: 0; Failure: error code exclu
Descript|Set float type variable value of gl ob
Functionl nrstet G|l obal Vari abl elntValue (string paq
K Parameter Na|Data Type Description
Il nput par amName string variabl e nan
Out put par amVal ue float variabl e val
ReturnedSuccess: 0; Failure: error code exclu
Descript|Set string type variable value of gl o
Functionlnt SetGlobal VariablelntValue (string
K Parameter Na|Data Type Description
I nput par amName string variabl e nar
Out put par amVal ue string variabl e val
ReturnedSuccess: 0; Failure: error code exclu
Gl oB@frd@rti nuous running time setting interface:

Description Get global script continuous

Function Uint GetScriptContinusExecut

Returned Val ySuccess: inteflval value; Fai

DescriptioSet global script continuous ru

Function void Set ScriptContinusExecuteln

/ Parameter [Data Type |Descriptio

Il nput nMi |l liSecofjuni't interval,

Returned V|None
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Communication related interface:
Descriptiolnitialize gl obal communi cati on
Function bool StartGlobal Communicate ()
Returned MSuccess: true; Failure: false

DescriptioRegister communication receive

Function Void UnRegesiter R ReceiveCommunic

Returned MNone

DescriptioCancel communication receive ev

Function VoiRkgesiter ReceiveCommuni cateDa

Returned MNone

DescripfCommunication data receive event.

Functiofvoid User Gl obal Met hods_OnRecei veCommu i

/ Parameter NamData Type Description

Out put datalnfo Recei veDatalCommunicateT

int Deviceln

int Devi ceAd

byte[] Devic

Returne¢None

Debug interface:
Description|Print information into DebugVi
Function void ConsoleWrite(string conte
/ Parameter |[Data Type |Descriptiagdg
Il nput Content string Print cont
Returned Val[None

314 Operation I nterface

3141 Overview

The operation interface is designed for the oper:
operation interface according to your needs to
di spl ay, parameters set texnpgosr,t eadn dp reoxgproarnhisi nagr ep r doi g\

and vmCodeProject
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3142 I nter face

Conf

igur

ation

Clito open the fromtenr emniemgtihet edfi a¢ceag interf

Run-time Interface Design i =
1 Tool Bar
4 Parameter Area
m = U
g & [&]
(D)
ffic 2 Function
Others
m O B
Tool bar
'- Click it to open saved ones.
- . .
é Save the operation interface
- - - — It includes in the top, up,
- I't is used to align multiple
— Ctrl and select multiple fun
Canaeld undo cancell ation.
e .
m] Del ete function tool s.
Function Tool s
Il con Function Mai n Parameters
_ Layout Sets di mension a
. I't is used to -
] ) Data LinlSets parameters
information — -
Auxiliar|Displ ays refsfud dtss
It is used to |Layout Sets dimension a
information Data Lin Sets parameters.
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Auxiliar|Displays effects
It is used to
/ /
of all fl ows a
] I't is used to
/ /
status of flow
r_ It is used to
L) / /
result of flow
I't is recommende
For mat S|
di splay text.
Data type includ
Data Typ
float.
L = .
It is used to It refers to the
a— ) ) Data Sou )
Il ink widet aoutp di splayed text.
After setting da
Di spl ay di spl awieldl tepdat
automatically.
Front I't customizes fr
It defines row a
Row and
It is used to tabl e.

! when feature mi¢Column NIt defines colu
multiple targetifColumn Wit defines colu
dat a. Data type includ

Data Typ
float.
It includes para
and parameter re
configuration ca
Data Soulfunction modul e
main pramesser Pe
] ) supports variabl
|BTN Click it to set ]
: ] calcul ation.
di fferent modul
Parameter reset
calcul ation para
Parameter config
Data Sou )
configure all mo
gl obal wvariables
management, | igh
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management and c
management .
D It is usedi $abl
) Data Sou|lt can |l ink cont
switch.
It is used to I't needs to | ink
Data Sou )
parameters. operation par ame
It used to
i DatSaurce/lt needs to |ink
vari abl cal cul
It is used to It needs to I|ink
Data Sou .
parameters and operation par ame
(0
I't is used to I't isluslkdwitbh t
) Data Sou
configured mod the process.
—
L It is used to add |l ocal i mages.
It is used to create the group box.
: It is used to edit child interface.
(.r:‘
S5 It is used to create new tab. Press Alt
Edit Area
Click it 0O zoom in the i mage.
=2 Click it o zoom out the image.
Click it o let the image resto
Click it o have a full screen.
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X,0000 Y, 0000 Display the coordinate informat

R-000 G:000 B:000 Di splay the R/ G/ B information o

& NOTE

You canctloialop the operation interface.

You camtccbilcckck the operation interface.

3143 Export Program

Exporting program can reduce the occupation of r
You cabBxmpdmtckxport, as shown bel ow.

Interface

Yoneednter name, select i con, vywleedéPxej evmCodn
storabefpaehexporting.
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Name

lcon

Choose Type

Storage Path

Change

exe

Export

program

f

or exportin

smhownpbebow.

315 Dat a

Queue
Is s ue. ¥.2806-0 B

The specific information of
123 Code File
Environment Installation Package
Public Release Run Vision Master File
&3 123sIn  Code Project
Public_ Release frametilas| ude
3rdLib 2022/2/28 9:53
ColorStyle 2022/2/28 9:53
GateWay 2022/2/28 9:53
GlobalScript 2022/2/28 9:55
Lang = i 2022/2/28 9:53
LangCFG Software 10%022,2/28 9:53
lo: Module directory2022/2/28 9:55
Module(sp) | 4— 2022/2/28 9:53
myLibs 2022/2/28 9:53
PublicFile NEEee 2022/2/28 9:53
Solution plan?2022/2/28 9:55
2022/2/28 9:53
4— Prox 2022/2/28 9:55
@ 12345.exe | ——nou Main prif2/2/28 93 =i 35 KB
3 XML Configurati... 2KB
.F:j 12345.pdb \C 3119 Program Debug... 38 KB
2] Apps.Style.dll :15 640 KB
|%] Frontend.Base.dll 115 107 KB
[ Frontendul.WPE.dIl 5 522 KB
1%] 1CSharpCode.WpfDesign.Designer.dll 5 552 KB
)] ICSharpCode.WpfDesign.Xam|Dom.dll 5 100 KB
[] iMVS-6000PlatformSDK.dII 15 7,100 KB
[ log4net.dll 5 298 KB
[5] Microsoft.Expression.Interactions.dll 5 106 KB
[ Mvwm.dll 5 24 KB
[4] my_cross_platform.dll 825 KB
%] PasswordWindowUl.dlI 37 KB
[#] smacomm.dll 367 KB
[4] system.Windows.Interactivity.dll 55 KB
[ vM.Core.dll 191 KB
|#] vMControls.Renderinterface.dll 7KB
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The queuiefii-es i nfeiarrstt able. Its end that all ows
and the other end that all ows deletion is call
Head [End
Out In
. a aQ a | an ®

i n
ed

Cl iﬂi n DobotVisionStudio fobownt .dttotiesaegtntuepr f oancee

or multiple data queues.
2 Data Queue X
Queue Column number
No. Data Type Queue Name
1 string l ieue
2 L el
+
Queue Row Number
Queue Cache Row Number >
Confirm Clear
Data queue
No. Queue index
Data Type I't includes int, float and str
Queue Name I't refers to the name of queue
Queue CaMbhrb&ow!lt refers to the max. quantity
In theypuocaensnsuyuse the function of sending dat a
be cached in the queue when not taken out
Is s ude. ¥.2D060 B User Gui@epy rEiYgeiji ang Technol ogy
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'Head‘

—

End

Out

«— Q || &

When multiple procegsese sfeard dam@ar ¢ loern drieva aggraoc e
di srupted,

the order of dat a

bl ank.

316 Fl ow Ti me

The software supports
page-fast Edosvaf bhwa oev,

go to the home

Time Consuming View

combination is not

recording ti me.

Find Circle1

Flow Time: 41.72ms

Module Name  Tool Time(ms)

Image Sourcel

1584

Click the position in

and algorithm t

3197 Dobot Panel
The Dobot panel

Is s ue. ¥.2806-0 B

me of

shows

User

the figure abo
each modul e as

Magi cian setti

Gui@epy rEivgilef i ang

cYns uareerd
and clic

ve to ope
we l | as

ngs by de
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DQth Pal‘lel & Console Log

¢ Connect

Gripper SuctionCup

Joint
wT 1 &
Jump High:

You cakagi dinkn hé ettgpppeel ect CR or MG400/ M1Pr o, as
bel ow.
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DobotPanel 81" Console log

g
_ @ Commect

Mode:
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DobotPanel 81" Console log

g
_ @ Commect

Mode:
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4. Vision Tools

The software supporteseamudiiretel yidirag tbel soolfsu
box.

The vision tools have different categories, i nc
generation, recognition, deep |l earning, calibrat
dedte detection, |l ogical tools and communications.

41 Acqui sition

You can set image sources and save images through
|l oading | ocal i mages and linking to camera for i
411 |l mage Source

Dr agl magge Hodute to the process editing area. Th
obtained from camer a.

When selefcoi ngh&DKmage source, you can only set
interface as shown bel ow.

Basic Params
Image Source Camera
Relate Camera Please Ente
Controlled Exposure
Controlled Gain

Output Mono8

Trigger Settings

Character Trigger Filter

When yoluosal elhtmaag8ee u rCcuer r e nt ¢ Ra s gGeesnsetroal Par amet er

in the result di!(auy aheauppeu c'agh.ttookload an

|l oad an image.dlodedre,l edred adlli dkmages. -Ati the s ame
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the modw!| pat @ameteer s, which mainly incdawed pi xel
i mages and trigger settings.

Basic Parameters

Pi xel Format|The pixel format can be set to Mo

Fetch Interv|You can set the timagienfetchlksban

Sol usawend | mgYou can set whether to save the |

Aut o Switch Switch to the next iIimage automati

Character Tr|1. The ceoxmmumnalati on can control
trigger filter being turned on.
2. I nput character: select the so
3. Trigger character:
Any character transmitted can tri
Af ter the character is set, only
set character can trigger the pro

Before Garmeacd itrhgeg i mage S:d)lijén Yool baedtbocreate

camer a.

| mage Source Parameters

Connected C/The global camera created before c
Exposure Co|When this function is used in conj
contreodposhuere value as needed; i n 3

al so bind other module data output

Gain Contro/Refer to Exposure Control

Out put Mono|llt can output a gray image whike 0o

.&NOTI CE

I't is necessary to set general parameters
and it i s recommended to adjust the ©para
synchronizing to the VisionMaster client.

Only the poaméemg snwup tic-asmecanrpamfagm real

412 Mul-itmmage Acquisition

Drag this module to the process editing area. Yo
with different angles and brightnesxd ic&ptngred by
corresponding configured parameters.
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7 Multi-image Acquisition

Input Config
Image Source Camera
Relate Camera Please Enter

Acquisition Rate

Image Config 1
Camera Exposure 0.00
Camera Gain
Light Device
Trigger Time(ms)
Light Channel
Light Brightness C

Distribution Angle 0.00

Irradiation Anale

Before

camera.C&mdrea Mahamgedenai | s.

I nput Configuration

|l mage Sour{lt can be set as |l ocal i mage or came

Associated I f the I mage Source is set as hcea meesrsa

Fetch I nteYou can set the time interval bet weeg

Fetch Quanlf the I mage Source is set abterecér

Il mage Path You can semagéde path of i

Il mage Configuration

Camera Expo|l mprove the brightness by increasi

Camera GainWithout increasing the exposure va

Light Sourc|{The associated codegspendiangbki gkt

Trigger TimTrigger time of |ight source can b

Light Sourc|The corresponding |ight source cha

Light Sourc{The corresponding | ight source bbé¢

controll ed.

Distributioas shown in the figure (Refers to
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71

0gy

CGainheic@h en gi mage soui,n ytohue ctamolcdarc kt o cr

Co.



@DOBOT DobWitsStomdi o User Gui de

g0

I'l'lTuminatio As shown in the figure (Refers to

ANOTI CE

Set the common parameters of the camera v
recommended to adjust the parameters on tF
t hem VYiositdhhreMaster client.

Only cameras that support multicast can obt

41.3 | mage Out put

Dragl mhage OQuotdpuulte t o the process editing area.
corresponding parameters. Yduwulceamnrewrm tihrea gperso, ¢ d sos
or the images processed by the i mage processing
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6 Image Output X

Save Tr

Debug

Render

Render

Basic Params Render Settings ‘

Image Saving Settings

Save Image Enable !

igger

Save

Generate Directory
Synchronous Storage

Save Render Image !

Image Path C:\Users\Public\Pictures\V

Image Naming

Continue Execute Confirm

Out put | mage

I nput Sourc¢Select the saved i mage source, ma
solution or images processed by o

Save | mage It is off by default, at this ti me
of output image, and the specific
opening savVve.imMageéehenabme ti me, t

Save Triggert

Trigger variable binds with the ¢

i mage s according to storage cond
Debug Save Save the binary data.
Generate DiftAfter emabdamgcrgate a folder acc

the images in the created folder.
Synchronous |After enabling, you can storage i
Save Render |After enabling, you can sagepathte.
Render | ma g ¢ Pathof custom storage the rendering.
Render |I mag¢You can set the name for render i
Render I mag¢lt is the max. i mage quantity can
Save Origin¢After enabl ithlge oroiugicraal siameaege i n
Original I m¢Path of custom storage the origin
Original Il miYou can set the name for original
Original I mi¢lt is the max. i mageaglhientity can
Number of I 1The maxi mum number of i mages in

asynchronousl y.

Save Mode

You can choose to cover the previ

maxi mum storage quanticeyibBsineacth

Di sk Freesp

Set the remaining space of the

t a
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set val ue, it wi || be stored acco
Storage Uni {tOptional MB or GB.
Max. Storag¢Setttme of automatically deleting
Save Format |BMP and JPEG
File Naming|You can customize the prefix or s
and the serial number offi.ddthe asar
wi || change with the module statu
I M®K1 .
Pi xel For matOptional Mono8 or RGB24
Il mage Magni {Original (I
Interface 91 mages and fonts are s
t hhent erface.
Custom MagnnWhen saving the i mage,
refers to the Iline wid
font width refers to t
Rendering Parameters
Text SettingYou can choose to store the text
di sk.
Col or You can change the color of the r
Word Size You can change the word size of t
Position X/ )You can <change the || ocation of
rendering information.
Previous St(When the previous item storage en
can be stored, such as outputting
other text information.
414 |l mage Buffer
| mage buffer can fbwen cutsieodn sf ooaf dsedbluugtgii onngs . When s
mi sjudged, the image buffer can be used to cache
When this function i s oenneabileadg e tahte e rtoicme,s amh
i mages can be cached. rwhre treew hiemgg e vd aaitse ivmalgle . o
the subsequent processing module can be bound to
the traceability of the process of program debug
I n I mage Buffer, 0 meanss ds sladbd teed 1b ynmedenfsa welnta bw fe
binding data. The specific usage is shown as bel
Is s ue. ¥.2806-0 B User Guidepy EiYgkiji ang Technol ogy Co.
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4 ImageBufferModule X

Basic Params Result Show

Image Input

w

Input Source ImageSource.ImageDat

Cache Set
Cache Enable 5 ImageSource.width(]
Cache Quantity 5

Continue Execute Confirm

415 Light Source

Ref eContorol |l erfdManbhggméntsouheel cgbhatisonmr cAftiasr st

created, you can directly call the |l ight source
Set Light Source to be Constant: Enabl e the |
Il ight source module in front of the light sou
Set Light Source to be Strobe: Put one | ight
sour cei reelsyp.ectse format module to output OK or
and disable the |l atter | ight source.
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Channel Parameters
Output Typelt is optional to output when OK
Trigger Chglt refers to whediuleeg gthaet s btsrcirg @e
NG can be input manually accordin
Trigger TinDuration of constant | ight source
Anoti ce
After setting the triggeringttniigngerf otrhd heedad!
time within the set time after the first trig
in advance.
42 Location
The positioning tools mainly include 20 tools in
detect so men ftelag uirmage.
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Locating

A A

High Pre Fast Match Gray Mod
ch

Blob Anal aliper FEdage Sear

»
+*

Position F... Rectangle

s

o o~

Edge Inte... Parallel Li... Quadrilat

I

Multi-line... Blob Labe

A

Path Extra... Find Angl... Find Medi

A b

Calculate... Find Verti

421 Feature Match

Overview

Feature matching is dipreedsiobhoméash. mahiceé taod
features of the image as the templ ate, confirms
parameteearchhensd targéebstheat esmpéasemiaaimang i mages
usédr | ocating, cal cudlaitd kn gf eantduve rmd tyd mign g Donaidu I
These parameters include basicr pmetaeared errses dletat dl
etc. For basic parameters HBodl irfe@pll @hidsi spd atyi, o ny
introduces feature teeamplsate and operation param
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Hi egplr eci si on match has higher precision and mor e
time than fast match, as shown bel ow.

Anti-Noise

Anti-Light

Noise

Fast
—m— High Accuracy

Efficiency Anti-Blocking

Al gorithm Principle
Tempmat ehéehegrhse thoandl i ng metbodeseposdanghmodet he

At a word, the template is a known and small i ma
target in the big image, as shown bel ow.
: Lo
‘ : -!
I ... i i
Template T :‘ !_.]
| |
i i
Search Images S Search Result Image

L =arg max(S (1)) LeL={l,h

[; means position x, y, 0, size, , size,, size,

Fast Match
1. Feature Templ at e

The feature template i.s Fboged ntid ieadt ruscet, iymag e efee
Select the template area that needs to be edited,
as shown bel oWwempo watean nmneogasbdSeev itrhge t empl at e 1 madg
t he lateenp
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0 New Temp

2 Click create

5 Set Parameters
Settings

Scale Mode

Feature Scale

The shortcuts shown in area 4 mean moving i mage,
creating polygon mask, selecting model mat ch <ce
clearing all mo d e | ling area, undo and back from

Templ ate Mat ch

T Match Pbins: used to cr eaSeel elcotc aMoi doenl , sMaat ncdha r Qe
and set match point by yourself.

T Scal e whoedne:its auto mode can meet demands, it
to manual mo de .

T Roughnestshes chailgghher the roughness scale par ame
its respective edge pointssweed bp Separsmee MBatch
and the range is 1 to 20 by default. When the va
contour point quantity will c¢change, as shown bel

Feature Scale =1------- - - - Feature Scale=4------ - - - - - - Feature Scale=8.

T Thresholwhewo dietts auto mode canusmeeti fdewnoatn d si,t
switch to manual mode.

1T Contrast :Thrtesnteoalns t he contrast value. It is
value of background. The | arger the value, mor e
1 to 255 by default
2. Running Parameters

Is s ue. ¥.2806-0 B User Gui@epy rEiYgkii ang Technology Co.

79



@DOBOT DobWitsStomdi o User Gui de

It is used to set parameters of feature match i
search space can be searched only, as shown bel o

(1) Basic Parameters

1T Al Searahl Mbde: templ ates are matched after
resul ts.

T Min. Mat cthh eScmoartecch score means the similarity
target in searched i mages. |t is al ssoi ntiallareidt yas
reashmilarity threshold, it can be searched out.

and it is 0.5 by default.

1T Max. Mat c hi tNuinsb etrhe max. target quantity can
the range is 1 to 200.

T Match P@lodrirtyy means the color transition f
When the edge polarity of the searched target doc¢
want to make sure the targetolaristaraheidgnohed. yi
can set as considered, and search time can be re

T Angle Rangneans the angle changing range when
templ at e. I f you want to searchrebhpeptbaetyyveand
defaul t-18@o gk80 s

1T Scale Rangneans scale changing range when <co
templ at e. I f you want to search the target with
respectivelyt amahgtehe sddf ® to 1. 0.
(2) Advanced Parameters

1 Max. Overwhign Raga@arrching for multiple targets,
with each other, and the maximum overlap ratio al

The | ar getrhet hger evaatleure ,t he degree of overlcapping be
tocadd it is 50 by default.

Matching with Template Result
T Sort:
- Sort by score in descending order: sorted

descending order.

- Sort by angle in descending order: in desc
in the current result.
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- Sort by X from smal hasother Xecobhdioaoat eeof
box center. According to the X coordinate,
|l arge. When the X coordinates are the same
and the Y axis has the same operation with

- Xis from smal/l to |l arge, and Y is from sma
matching box center X/Y coordinates. Accor
rounded up from small to | arge. When the X
i stedr according to Y from small to | arge.

1 Threshold Type:

- Automatic threshol d: it automatically dete
to the target i mage.
- Template threshol d: it uses the contrast I

t hr esthonlad cihi ng phase.

- Manual threshol d: it uses the threshold se
searching.

T Clutter Clofnsmaltetrleed:consi dered i s enabl ed, t he
feature. I f the feature has burrs, the score wil

T Extension iTthriess htohled:r ati o that the portion of
complete featurse wheamplhet elmagei spl ayed at the e
searched target appears in the edge of the i mage
is found. As long as the value of setdibhbaextens
the top target graph can be searched.
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T Ti meout Wlen rtohe time exceeds the time set by

will stop and no search result wild.l be returned.
ms, and &t nmelmevnsouvehr ti me control is disabl ed.

1T Contour Ehabobetdour enabled is enabled, the co
are displayed. If it is disabled, the feature po

di splayed,uwadicpecani oedt i me.

3. Output Resul ts

T Matching BoX CeaneirnXte of matching box cente
T Matching Bo¥X cCoeonrtdeirnart: e of matching box cente
T Matching XPeiomtr dXnate of matching point.

T MatchingYPobontd¥nate of matching point.

T Angl e:

Exampl e: Build the feature template with | mag
Matching point changes with the target i mage. /
i mage compared iwmadedt hAef tfeeratawlrockwi se rotation
counterclockwise rotation, the angle is negati:"

3 compared with theél feature image is 110.192

1920 * 1080

Current Result  History Help

Number MatchBoxCenterX MatchBoxCenterY MatchPointX MatchPointY

1T Scatlre consistency scale change multiple of t
templ at e.
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T Scomatch score.

Hi gPhr eci si on Mat ch

1. Feature Templ ate

The feature -peepi satenofmathélghi s similar to that
templ ate in accordance with the specific methods
arlee sted as bel ow.

Templ ate Match

T Match Pobins: used to cr eaSeel elcooc aMoidoenl , sMaatncdha r Qle
and set match point by yourself.

T Scal e wwoedne :i t s auto mode can meet demands, it
to manual mode.

T Roughnestshes chailgghher the roughness scale par ame
its respoedcmnmitwe wedde bp spar se. But , in this way,
and the range is 1 to 20 by default.

T Thresholwhevwodietts auto mode can meet demands,
switch to manual mo de .

1T Contrast :Thrhessntechled contrast value. It is rela
value of background. The | arger the value, mor e
1 to 255 by default.

2. Running Parameters
You can set pmreamediears fodathirgéh match in order to
in specific search space can be searched, as sho

(1)) Basic Parameters

T Al Searahl Mbde: templ ates are matogphednadft er
resul ts.

T Min. Mat cthh eScmoartecch score means the similarity
target in searched i mages. It is also called as

reash milarity threshal di,hei tmaxan vimd useedrsc He dvho ¢ h
and it is 0.5 by default.

1T Max. Mat c hi tNuinsb etrhe max. target quantity can
the range is 1 to 200.

1T Match Pepladairiyy means t he cionhaoge ttroantsd d k gorno uf|
When the edge polarity of the searched target do:¢
want to make sure the target is searched, then vy
can set as cahsitdencredaname seadwmced.

T Angle Rangneans the angle changing range when
template. | f you want to search the proactive ta
def aul t-1 8o gk80 s
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1 ScaRa&ngiet: means scale changing range when <co
templ at e. | f you want to search the target with
respectively, and the default range is 1.0 to 1.

(2 Advanced Parameters

1T Max. Ovarkeapwhlednn searching for multiple targ
overl apping with each other, and the maxi mum o0Ve
overlap threshold. The | arger the val tayrgtthe.gr ec
The raactgecaio€d 0t i s 50 by default.
1T Sort:
- Sort by score in descending order: sorted
descending order.
- Sort by angle in descending ordleviiatiinomesc
in the current result.
- Sort by X from small to |l arge: the current
box center. According to the X coordinate,

| arge. When the X coor dierdatbegys Yarfag otmhé i ga mea
and the Y axis has the same operation with

- X is from smal/l to |l arge, and Y is from sm
mat ching box center X/Y coordinates. Accor
rounudpedf rom small to | arge. When the X coor
is sorted according to Y from small to | ar

T Threshold Type:

- -Automatic threshold: it automatically dete
to the target i mage.

- -Temphtareshol d: it uses the contrast thres
threshold in matching phase.

- -Manual threshol d: it uses the threshold s

for searching.

M Clutter Clofnsmaltetrleal:consi dered is enabl ed, t he
featur e. | f the feature has burrs, the score wil

1 Extension ithriess htohled:r ati o that the portion of
complete featurse wheamplhet eélmagei spl ayed at the e
searched target appears in the edge of the i mage
is found. As long as the value of setttimgt extens
the top target graph can be searched.

T Ti meout Whlhen rtohe ti me exceeds the time set by

will stop and no search result wild.l be returned.
ms , and Ohemeawsrthmé ¢ontrol is disabl ed.

M Contour Ehabbetdour enabled is enabl ed, the co
are displayed. I f it is disabled, the feature po
di splayed, wpechtcan téedcdece o
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3. Output Resul ts

T Matching Box Ceanecirnxte of matching box cente

T Matching Bo¥X cCoeonrtdeirnart: e of matching box cente

T Matching XPeiomtr dXnate of matching point.

T MatchingYPobontd¥nate of matching point.

T Angi é: i s the same as the out put faansgtl ef eoaft ufraes t
mat.c h

1T Scatlre consi stency scale change multiple of t
templ at e.

T ScalezXdny:multiple al esagl X/ % udippude diiinoirnghnet dnrel gyh

M Scomatch score.

422 Greyscale Match

Greyscale match is used to build template bases ¢
have similar greyscales. |twhaem tdalriezargr encail $ & p
objects and their greyscales are quite different

Fast Match Greyscale Match

The main modeling process, using method and para
same adFedtosredlLaMat oif parameters are |isted as fo

T Templ ate Configuration
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T Run

Numb LeBvelthe template to build the highesHi

fastreech semeed and | arger match missing pro
is not recommended to be below 3, the def a
to 8.

Par ameter

Mi n . Mat cMatSchorecore (similarity threshol
bet ween the feature template and the targe
object similarity reaches the threshold, i
which represents certainty.

Max. Mat chT hlNeu mmbaexri mal number of objects tha

The defaulted value is 1 and the range i s
Angl el 8t empt ching with angle freedom degree,
step of each rmg.atThen gwmheeant esre atrtbcehival ue, tt
| arger match missing probability. The def a
Angl e :Rafiges to the angl e emhangedgobprge af
created template. Set coectswiondi mgt steitdn nga
The defaulteld8ftangle8 0 s fr om

Max. Over:RapeRatto the maxi mal mavehl agping

boxes when these two objects are overl appe
overl appi nrganrgaen goef. iTthei s from 0 to 100.

Sort :99pte by Score, Angle, X, Y, etc.
Match Pd®lodrairtiyty refers to the transition

i mages and internal mat ched i mages. When t
i mage colsomwidihsddqred empl ate i mage, selecti
can be found. However, generally you shoul
Overti meCGontrodls the searching time. When

searching stopsbarm&k.r dhel tvawivlel rlaemgeent r om
O represents disable this function.

4.2.3 Mar k Locati on

Mark |l ocation tool includes cross posittiooning an
the | ocating of c¢cross image and rectangul ar i mag
Is s ue. ¥.2806-0 B User Guidepy EiYgkiji ang Technol ogy Co.

86



GDOBOT DobWitsStomdi o User Gui de

ANOTI CE

The cross mask includes the hollow cross and
to the shape of graphic and the edge of dete
area of drawing ROl when you draw the cross/r

Feature Templ ate

You <can extract the image features by <creating
configurationNewoMadke sch otwan dleil okw.

1. You canpaomrfmegeres wliegraphics | ocatieoen modul e
clicking graphicsNedw cMadekhwberdbyeat €1 i elpl at es f

firsandiecmeeate a new templ ate.

\ il

2. You -am.__linchkrea 2 for l oading and del eting t
3. Area 3 is for selecting mask shape. You can s
i mage, and select rectangle masks when positioni
4 . Move imagel] ,gemasateomoéadur points, clear the
cancel and back are the operations in order from

Templ at e Match
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T Locati oRaMbdeocation and high precision |l ocat
bagieders to feature match.

M Scal e iModiencl udes auto mode and manual mo de .
demands, it wildl not adjust. I'f not, it will swi

1T Roughnestsheschailggher the roughness slce,l eamdar ame

its respective edge points wild.l be sparse. But,
and the range is 1 to 20 by default. When the va
contour point quantdaltow.wi || change, as shown b

T Fine ®andlye:supports the positioning mode of
represents the fine degree of extracted feature
scal e, which is only an i nttheegefri.neaVheegrere ifd nteh e
number of edge points is the | argest, and the pr

T Thresholwhewodietts auto mode can meet demands,
switch to manual mode .

M Contrast :Thrtesneomlnds t he contrast val ue. |t i s
value of background. The | arger the value, more
1 to 255 by default.

T RotationdtAmmpelasn's the angle Kharmdhbobhd bmaweemn
detected. I f the result is not successfully matc
the rotation angl e.

T Rotati dnmeStreaptgec Lan@. 1t is recommended to us
T Projectiotnhd nteenrgueali:s 1 to 10. I f the number
modeling is small, it is recommended to increase

T Mar k TAycpceo:r di ng to the selection of the teste
cross, thecmar& hoglpleowedross in principle, vice

Running Parameters

You can configure various parameters of the graph
conditions, so mesedsx. better meet your

(1)) Basic Parameters

1T Min. Mat cthh eScnoartecch score means the similarity
target in searched i mages. It is also called as
reacsh milarity threshold, it can be osteadrlcyh enth tocunte.d

and it is 0.5 by default.

1 Max. Mat c hi tNuinsb etrhe max. target quantity can
the range is 1 to 200.

1T Match Pepladrairiyy means the color transition f
When ghepelHarity of the searched target does not

want to make sure the target is searched, then vy
can set as considered, and search time can be re
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1T Angl eg®4&a means the angle changing range when
templ at e. I f you want to search the proactive ta
defaul t90tdcPd i s

1T Scale Rangneans scale c«chanpag@iriggr amege twhagret a
templ at e. | f you want to search the target with
respectively, and the default range is 1.0 to 1.

(2) Advanced Parameters

T Locati ochi rTgpte: mappi ng and secondary correctio

takes short ti me, |l ow precision, and secondary ¢
1T Max. Over |l apwhTlemr esséheorladhi ng f or multiple targ
oveplapg with each other, and the maxi mum overl afg
overlap threshold. The | arger the value, the grec
The range is 0 to 100 and it is 50 by default.
1T Sort:
- Sort by score in descending order: sorted
in descending order.
- Sort by angle in descending order: in desc
deviation in the current result.

- Sort by X from smal lhatso tlhar Xe .c otolra i mmart ree rotf

matching box center. According to the X coc
from small to | arge. When the X coordinate
Y from big to small, and the Y axis has th
- Xis from small to | arge, and Y is from sma
has the matching box center X/ Y coordinate:c
the order is rounded up from small to | arg
same, t hen ttehde aocrcdoerrdiinsg stoor Y from small to

1 Threshold Type:

- Automatic threshol d: it automatically det e
according to the target i mage.
- Template threshol d: it uses the contrast

contrastn trhatecsthiongl phase.

- Manual t hreshol d: it uses the threshol d S
parameter for searching.

M Clutter Clofnsmaltetrleed:consi dered i s enabl ed, t he
feature. I f the felatdeer daseburr s, the score wil

T Extensi on pTheraessehaled:er to the configured par al

T Ti meout When rtohe time exceeds the time set by

will stop and no search reswelrtt i wiel Ic ome rrodt dursn @d.m
ms, and O means that the overtime control i s dis
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T Contour Ehabbedour enabled is enabled, the co
are displayed. If it is disabled, the feature po
di splayed, which can reduce operation ti me.

Results Display

You can set several judBeewnkttsobDidspli anws of the r

T Quantity Audgmeaoapeni ng, you can set the quant
the number of matching results is winadti nwitthhei ngua!
the quantity range, the module is NG.

T Angl e JuAlfgtneerntapening, you can set the angl e
rang®8dé o db80 def aul t . I f the angle of output res
modul e dsi ©OKjtans not within the angle range, th

T X Scale JdJwddgrmentout put results, if X scale is
ot herwise the module is NG.

T Y Scale Judgdgmernx:eScsalme .Jausd g ment

T Score:is osriemidmd mecans the degree of similardi
detected.

T Matching Point X/Y JudgmenX, c@endenaPeinf KAV
point.

1T Text Direypt agontent, color, font size and | oca
T OuttpuRe ywlut c:an Febheur eoMahehing

424 Circle Search

The tool of <circle search detects multiple edge
is used for | ocation and measur e mentayo fh acvier chleeesn.
expl aifoedi Bamiheas section mainly describes the ru

- [

o]

Running Parameters
T Sector iRadmeuasnns t he radius of i nner and outer
1T Edge :Type
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- Strongest Edge: only the edge point set w
scanning range is detected and fitted into

- Last Edge: only the edge point set with th
of the circle withinatnbdefstaadi hgtoaangeirs

- FirstorEldygethe set of edge points with the
center of the circle within the scanning r
circle.

1T Edge Padltarhiatsy:t hree modes, idmclkudinmg achygr k t o

- Dark to light: it means that the transitior
to the edge of the area with a high gray v

- Light to dark: it means the transition frol
the edge of theyavehuwith a | ow g

- Any means both edges are detected.
1T Edge ThrTehehelddye t hreshold is the gradient thr

edge points whose edge gradient threshold is gre
value isyr the sntongeise ability is, the |l ess tF
edge points are screened out.

T Filtert Sigeused to enhance the edge and suppr
When the edge is blurmee, oyou heaer iscmoase iithg e
detection result more stable. I f the distance be
si ze, it owi || affect the accuracy of the edge | c
basetdhenactual situation.

1T Calipersi Numbeunsed to scan ROl area quantity

T Reject :Nulmbemeans that the number of mini mum
excluded from fitting.umbrergerdermpali ntisf etxtcd ruel eids fa
should be set higher. For better results, it is r
of distance to remove.

T Initial: Llocattngs enabl ed, comleinsed i with &he
subsampling coefficient settings, this parameter
closer to the circle in the ROI area used as the
fine circle sleamaaathi.onl fi st heei sianblteid,] t he ROI cent e
def aul t . Under nor mal circumstances, the previou
it is recommended to disable this parameter.
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T Subsamplingi Coeéf dbsvasaalpll échg, which means th
sampling points is decreased. For an i mage of N*
dot is taken every K points of each row and col
Therefore,thbesbhsgmpling coefficient, the more
the |l ess detailed contour wil!/ be. I't i s recomme

1T Circle Locatingi Sensedi vote!l i mihatkbathper itnhher
value, the stronger the ability to eliminate noi
| ocation of <circle failure.

1 Distance :to tRemeoavnes t hat the maxi mum pi xel di
circle.rThédesmal ue, the more points are excluded

T Projecti:on nWitdhteh ROl , sever al edge points are
t he ROI . This parameter describes the width of t
ROl ncr ease wihtethivmla certain range to obtain more

T InittaltFheas two types, including gl obal and

- Partial: Local optimization is to fit the
points. I f the | ocattéetbhearposmorieoncaeurahe
the 1l ocal optimization is adopted, ot her w
adopted.

- Global: circle fit with the found gl obal f

T Fit M™Modeée has three types, includingnfgeast sq

met hods only have some differences in the calcul
of outliers and the distance of outliers, the 1|e

ANOTI CE

You can use this itroolle taot seemea cthi men.l yl fonyeow wa
circl es, it is recommended to use it together

4.2.5 Line Search

The tool of | isneearsceharac hl iinse uwsietdh tcoert ain feature
point ugriomgpsknown feature points, and then fits i
di splay have Doonh id@paplitinnmededtni on maiumliny ndescr i
parameters. For the pa€iametler Seapbpthmentioned, re
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- = = = t e e o

< [z

Running Parameter

1T Edge :Tylpte i ncludes strongest edge, |l ast edge
- Strongest Edge: find the edge point group \
and then fit it into a straight 1|ine.
- Last Edge and Fstrst Edge:|lifneadthat méeets t
1T Edge Padltarhiatsy:t hree polarities, including dar |

1T Edge ThrTehehelddye t hreshold is the gradient thr
edge points whosbdokbdgéesggaeimaeerr thme this value
value is, the stronger the anti noi se ability is
edge points are screened out.

T FiltettScame: filter the trhoei sset.r oThhgee rl arhgee ra ntthie
and the |l ess the number of edges obtained. At th
screened out.

1 Caliper: Nilmbeedge points are clamped by mul ti
of calipers.

T Revert FindAfOereenabl ing it
point and | ine end point.

, the software wil

T Angl e NormaAfzet iemabling, t-%@& oacmdl fe iotf oxutmpa
enabl ed, the anglBét ottl®Wutputted | ine is

1 Reject :Refmberto Find Circle.

M Di stance :t ReHeemowveo Find Circle.

1 Projecti:ontWicdthhe caliper width, several sea
in the ROI. This parameter daeesdcdgd bpsi nthse awi e tshc aon
ROl .l ncrease the value within a certain range to
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T Initt aReFet to Find Circle.
T Fit MoRefer to Find Circle.

Out put Resul't
T Starting: PEKianhdXYYcoordinates of the starting
T End Poi:ntX Xd/nd Y coordinates of the end point

T Line :AnlgHe angl e of the Iline relative to the
T Fit ElrhreorRMS error calculatiomlmt methedfis aeado@
shown bel ow, d is the distance between the fit

number of fit points.

426 Bl ob Analysis

Bl ob analysis is a process of detectaire@qa, wheaoat i n
the pixel is at a |l imited gray |l evel. The Bl ob t
target object in the i mage, such as presence, qu

rel ations between thelrosb sandT hree sbualsti cd ipsapflmaye have |
ApptatiTmi s sectionrmannhy gaesamebesst he

d

e eer—

7Y 1Blob1

Running Parameters
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T ThresholWhevwodtehe input i mage is a binary i ma:q
binarization. I n other cases, there are five opti
threshold, soft threshold (fixed) and soft thres

- Single threshol d:

1. darker than backgrdgdnd:! ob0O,t aFgwett bfegha
detected.

2. lighter t h anl olwa ctkhgrreosuhnod :d , 255] bl ob tar
detected.

- Double threshold: when thethirgbhohdeshol d
the target gray range is [low threshol d,
threshold is set higher than the high thre
high threshold] and [l ow threshold, 255].

- Single threshold, double threshold or auto
1. Low threshold: it is used to set | ower I
2. High threshold: it is used to set upper |

- Soft threshold (fixed):

1. Lighter than background: the number of
thresholds is dhei dednshtoosobhtrerassThe &

threshold, 254] is set to 1.

2. Darker than background: The area between

- Soft t hreshmlladbs( rwiltalt i vezzy target edges
features can be considered.

1T Polarttywas two modes, including dark bl obs,
dark background.
- Dark Dbl obs, l ight backgroundl dwert hat the f
than the background pixel value.

- Light background, dark background is that

hi gher than the background pixel value.
T Threshol dt Rasgesed to set the |l ower | imit and
whose edgeshold within the threshold range, and

T Number of Funtd Bbohsed to set the number of B

T Mi n. Hoi ¢ Aeédar s toBltdhke awi ma muinz emoinn Bl ob ar e
is nothhargbrs value, the hole padding is the BI

T Contour OutBluab Emamtl @ur i s di splayed when ena

T Bl ob | mageéo Omnotpuodut put the Bl ob analysis imag

T Enablife:t he current featur e ifsi letnearbil egd., Itfhei tf ei
the feature will not be used for blob filtering.
- Area: the area of the target i mage.
- Contour: the circumference of the target i
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- Major and mi nor axi s: the | ength and wid
circumscr i bseds hroewcnt abneglloew. a

1
of
ar e
def
pi x
sec
al s
i s

- Circularity and rectangularity: the simila

- Barycenter offset: absolute pixel offset b
of circumscribed rectangle of Blob mini mum

- Axis ratio: shomtoxaxis and | ong axis of

- Sort feature: it has several characteristi
rectangularity, connected domain center x,
angl e, box width, box height, rectangul ar
upper Kkefyt sed®mmdcenter distance, principa
rati.o, etec

- Sort mode: ascending, descending and non s

with the sorting feature.

Connectnvimgge processing, the object we are
interconnected pixels. Therefore, in order to
as that are contained in thegrardea taehfetreer adievi
initions of connectivity. The first one is th
el is above, below, to the | ef¢commedcwoi ¢vihtey.ri Oh
ond definditdmnofi st tehef ierxd¢tendef i nition. The adj
o0 included¢comwheéecthi vist g.al Teel Bel ati on bet ween

shown bel ow.

Min. Overlap Rate

- This parameter is l|lused otua fsiolmee rBl Blbok nared
ROI
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- Specific filtering method: i f the mini mum
bl ob area inside the ROI is less than 50% c
in the result, and theifilttherecsBIlldb wil/l

- This parameter can be set to 100 if it is

regarded as the target drawing

Running Resul't
T Total: Asrwem of al |l Bl ob areas in the obtained
1T Areathe area of a Blob in the obtained result
T Peirmet emumber of edge pixels
T Barycenit eX/ W/cYxoordination of Bl ob barycenter
T Angl eangl e of Blob to Blob minimum circumscr.i
1 Major/ Minmaj Axiaxis |/ minor axis of mini mum
1T Roundness /| ReBdmidmg udiaviidegd by Bl ob mini mum c
area |/ Blob area divided by Blob minimum circums
ANOTICE
The Bl ob analysis module supports the use of
connected, t h e etgvaa dR@I sa swiolnle bReOI . Therefore,
be processed separately, it needs to be i mpl e
427 Caliper
The caliper is a visual tool that measures the w
the featuranaodrt eRelgei ptaamce bet ween edge pairs. U
requires the user to confirm the approxi mate ar e
object or edge feature. The cal iperedgoel mocdas poTFl
basic parameters and resUTUool dAppl BWi sh avec thieeem ma
descrirbuensnitnbge par ameter s.
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- [

5N 1 Caliper1

Running Parameter
1T Edge Mdade:ncludes single edge and edge pair m

- Single edge mode detects the edge position
used to |l ocate, count and verify the prese

- Edge pair emogdee sdpeatceicntgs in a specific area.

T Filtert Sigeused to enhance the edge and suppr
When the edge is blurred or there is noise inte
detection reshid tdimontraencd albdtewedrd tthe edge and t h
si ze, it owi || affect the accuracy of the edge | c
based on the actual situation.

1T Edge ThrThehelddy;e t hreshold is the gradient thr
edge points whose edge gradient threshold is gr e
value is, the stronger the anti moiseembi hétyarig

edge points are screened out.
1T Edge Padltarhiatsy:t hree modes, including dark to

1T Edge Pairt Wmdahs that the size of the pixel
expected to bea howt putr.a medjeus tsierpgar ately cannot di
edge pairs. Only when one or more score methods,
relative position normal i zaan d nr elcaotriew, e essppaacicee Sgaof
enabl ed, adjusting this parameter is meaningful

T Max. Resulitt Nusmbtere maxi mum number of edge pa
the |l ogarithm actually found is greater than thi
accotadi ndpe score from high to | ow. Ot her wi s e, t h

T Sort Method: score ascending, score descendi:
The results are sorted according to the selected

1T ProjectiontDiudest foroom top to bottom and from
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- Fr
d
t h

- Le
d
t h

- Pr
t h
t h

om top to bottom means that the edge poir
rection relative to the search ROI . I f t

en the edge pointopsdseacthed. from botto
ft to right means that the edge point i
rection relative to the search ROI . I f t
en the edge point is searched from | eft

ojectionwhel eoedgej entoaa pixel, so the

e edge and the projection direction must
e vertical direction, as shown in the fo

Project Direction

—_ -

—-

Project Result

Search Edges

T Blurred TEwWmggr on this enabl @ ttyo odnhairec ec atntdd deaxt

point set, with more candidate point sets, so th
in the "image with more interference points" or
consumption indryeases significan

1T Score Enabl e

-Single Edge

1. Contrast ScorésEsabred by edge contrast
user can execute contrast score on the ¢
reflects the intensitegdpd. tThhee gmaxismuamh es
is 1.0, which is equivalent to an edge c
the edge contrast). I f it is the search
the two edges is used as the scoring fac

2. Position StcssreckBmakl &y the absolute posi
edge or edge pair center relative to the

3. Relative Positiionh SsoseoEedbbyg the absol
(positive or negative)abfveheoetdbe oened
ROI area.

4, Gray ScoresEonakl by regional projection g

Each score enabling has si x parameters, |

mi dpoint, ending point, highesd ivmdluedesand
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il

Ou't
1
1
1

1
t he

pat
i f
roo

1

4.2.8

The
par

descending and ascending. The target edge
these six parameters.

Edge pair mode

- Normalized Position Score Enabl e: it i's s
di fference of the edgoe tohre ecdegnet epraiorf ctehnet eR:
area. The denominator of normalization 1is

- Normalized Relative Position Score Enabl e:
di fference of the edge or edge pair center
area. Ther defnomdrmmaloi zation is the edge pai

- Spacing Score Enabl e: it scores in accorda

pair [/ edge pair width.

- Spacing Difference Enabl e: it scores by s
(actual di st-edgewpédikrlddge pdge pair width.

- Relative Spacing Difference Enable: it sco
with (actual desgenpaiof wedgé@)pai edge pair

put Result

Edge Point Coxtradritnaganred &Xnfdd coordinates of edg
Edge Pol Arinégns from black to white, 2 means
Measured Wiadtilper spacing of edge pairs

ScarelThe caliper tool defines the sciotrle cal cul
original scores of sever al judgment benchmar

tern candi dtalt epowegr trakotngoft htthew product of t hi
four scoring met hodwsl tairpel ided itnkea ,f dihre sadri s
t of the result.

Edge Stdtwmseans searched, 2 means searching fa

Edge Search

t ool of e d gsee agecahr cehd gies wistehd cteat ain feature
ametersphady haesveal be&diigee xXOpIsaiamecde i n
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T Filtert Sigeused to enhance the edge and suppr
When the edge is Dblurred or there is noise inte
deection result more stable. I f the distance bet
si ze, it owi || affect the accuracy of the edge | c
based on the actwual situation.

1T Edge ThrThebelddhreshold is the gradient thresh
edge points whose edge gradient threshold is gr e
value is, thaosseonfgeltithei antthe Inestshet htearnguenb e
edge points are screened out.

1T Edge Poaltarhiatsy:t hree pol arities, including dar |

T Edge :Tyipte includes strongest edge, |l ast edge,

T Find Diredtiioocl udes top to bottom and | eft tc

T Min. EdgefSadréhe minimum score of the edge.
the minimum score will be filtered out.

1T Max. Resul t mdlyxmmem number of searching

T Sort Metshcoodr e @dseenmaeismcgegndsang, direction forwa
The results are sorted according to the selected

4.2.9 Position Correction

The tool of positooasscsiostreposboni osi nvggeand preci
target motlitonestealhlaits mens the reference of positic¢
and match frame angle in the template matching r
deviation odcacertcictdg otho btolxe r eluantniiweg ppoos intti cam dd € \
point in the template matching result, as shown
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Running Point

Fiducial Frame

Fiducial point and fiducial frame are the match ¢
Running point and running framenatteiregbe mmagh pc¢
matching with features. The pixel deviation of i

and running pointanabd degéemideed adacoarding to f
frame. Thus, the iRM tareea hcanmgiknggep fup mage angl e

The positionicosheewni el diwgur e
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2 Position Fixture

Basic Params Result Show

Position Correction

Choose Mode (*) By Point By Coordinate

Origin 1 Fast Match1.Match Poi
cl2Position... Angle 1 Fast Match1.MatchBox
ScaleX

ScaleY

Create Reference Creste Reference

Continue  Execute Confirm

There are two ways to correct position: positi ol
coordi rbgyt @g.0ifhdr, t he positionedf Fbe pygiobohdsnhe
are used to determine the position aofcotohd i paitret, .

its position information is transmitted from t he
pi xel andtiaonng.l e devi a
& NOTE
When wusing fast feature matching and positi
subscribe the scale parameters. I n this case
same resolution but differenthiginzeecs sdamnot
feature matching and position correction, th
subscribes the scale to realize the positi

resolution but di fferent si zes.

The f ol |l owibneg oarree ainndacgaefisteecrt ipoons.i t i on
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Before Position Correction

>
=>4

After Position Correction

4210 Rect Search
The tool of rect search is used to detect the re
result displayi hawlei defelnonedx prluaninniendg par amet ers ha
i previous sections. This section displays a solu

’l0Image S...

[Q TRectangl...
Detection Parameter
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1T Edge Palirselegg pkpacing Detection for details.
1T Edge Poliatrihgs three polarities, including da

1 Edge ThrTeheh®elddy;e t hreshold is the gradient thr
edge points whose dedgse ggrreaadtieerntt htahnr etshhios val ue a
value is, the stronger the anti noise ability is
edge points are screened out.

T Caliper: Numbdrto scan number of ROl areas of

T FiltertSigeused to enhance the edge and suppr
When the edge is blurred or there is noise inte
detection result more stablten.e lefdgteha sdissadnd eag ke
si ze, it owi || affect the accuracy of the edge | c
based on the actwual situation.

T Projecti:on nWitditeh ROI , sever al e d gsee aprocihn tfsorar e
the ROI. This parameter describes the width of t
ROI . Il ncrease the value within a certain range t

T Reject :Nulmbemeans that the nuvmebeli gohf enrirnormutno
excluded from fitting. In general, if there is a
should be set higher. For better results, it is r
of distance to remove.

1T Disnce t o: Rletmomeans that the maxi mum pi xel di
circle. The smaller the value, the more points a

T InitiakeEBi Find Circle for detail s.

1T Fit Mode has three types, ikeYhuei nhgr éeabitt tsig
met hods only have some differences in the cal cul
of outliers and the distance of outliers, the 1|e

4211 Peak Search

The toolarodh piesakusseed to detect the peak of an obj

S

"4

'a¥1Peak Sea...

Detection Parameter
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T Filtert Sigeused to enhance the edge and suppr
When the edge is Dblurred oan tihrearee aisse niotiss ev ailnutee
detection result more stable. I f the distance be
si ze, it owi || affect the accuracy of the edge | c

based oal thiet aat iuon.

1T Edge ThrTehehelddy;e t hreshold is the gradient thr
edge points whose edge gradient threshold is gr e
value is, the strongkess hehanbhumberi sef abdfgesyi 6s
edge points are screened out.

1 Edge Padltarhiatsy:t hree modes, including dark to |

T Scan Witdtihss used to describe the area width of
value is 1. Wi thin certain range, increasing thi

Detection Results
1T Peak gXenferate the X/ Y coordination of the pea

1T Peak dagreepoints, peak and their scores in pe
caliper. Refer to caliper tool for the definitio

1T Peak Padltariist y:dge polarity: Iight to dark and

1T Peak Diistt ainscet:he déak amaceofie omi ddeofp the ROI
to the search direction in the operation paramet

1T Edge Nutnhbeermumber of edge points.

4212 Edge I ntersection

The tool of edge intersection is wsad ctho ddaeaercah ot
and polarity can be set according to the requir
intersection is the target to be searched. Wh e 1

intersection of 't hieci rp aerxatneentseirosn a nidn erse s uTlhte doiassp | a
t hfeool i Apapli ®Mi s section mainly describes part of

- [

A B Caliper...

Edge Parameter
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1T Edge :Tyiptehbdastrongest, the first and the | ast
1 Edge Padltarhiatsy:t hree modes, including dark to |

1 Edge ThrTeheh®elddy;e t hreshold is the gradient thr
edge points whosheoleldges ggrraedaiteenrt tthharnest hi s val ue
value is, the stronger the anti noise ability is
edge points are screened out.

T Calipersi Numbeused to scanpoRMItsarea quantity

T Filtert Sigeused to enhance the edge and suppr
When the edge is blurred or there is noise inte
detection result more sdgélaendlfhéheddestansmablk
si ze, it owi || affect the accuracy of the edge | c
based on the actwual situation.

T Projecti:on nWitdhteh ROl , severalcedgkepbonssaach
the ROI. This parameter describes the width of t
ROI . Il ncrease the value within a certain range t

T Reject :Nomimemans that the trsumbhert dfavmi rhii gum ep
excluded from fitting. In general, if there is a
should be set higher. For better results, it is r
of di stmeorvecee t o r e

T Distance :to tRemeoavnes t hat the maxi mum pi xel di
circle. The smaller the value, the more points a

T InitiakeEBi Find Circle for detail s.
1T Fit Mode has three typeber iacdudukegy. ehlse tshy

met hods only have some differences in the calcul

of outliers and the distance of outliers, the 1|e
1 ROI Asedatinrg tomnoe ROI s is availabl e. When set

intersection of two |lines in one ROI area. When

separately, and then find the intersection of th
1 Searchedgad: seias ctho mbided the | ine in ROI 1 ar

is to find the Iline in ROI 2 area.

Out put Result of I ntersection

1T Edge I nter:seXc/tYi ccnooX/dd nati on of edge intersec:
f Line Starting Xa/nyd ckonodr dd/nvat i on of l ine start.i
T Line O/tlhd&nghgul ar offset of I ines 0 and 1 frr

4213 Par al l el Lines Search

The tool of parallel lines search is wused to fi
tolerance angl e ranggar dlhleelcelnitreed iin® @&f sd hai ¢ wic
shown berlwmni MThepar ameterslLihmeeSbarind exepd taii omre dma
describes  rmart esgfs.t he pa
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1T Edge PaiseeTypeacing Detection for details.

1 Edge Padltarhiatsy:t hree modes, including dark to

1T Edge ThrTehehelddye t hreshold is the gradient thr
edge pwbosésedge gradient threshold is greater tF
value is, thweaosseonfbetitheiantthe I ess the numbe
edge points are screened out.

1 Calipersi Numbeused to scan ROl area quantity

1T Max. Anglei Totbereaanngle of target |l ines is sma
target | ines wildl be determined as parallel | i ne
nomar | el l i nes.

1T Reject :Nulmbemeans that the number of mini mum
excluded from fitting. I n general, i f there is a
should be set highemmeRkdedbeoteserietsuiln sgcomlhi mat i
of distance to remove.

1 Distance :to tRemeoavnes t hat the maxi mum pi xel di
circle. The smaller the value, the more points a
T Filteirt Siig édused ntod sfei. The | arger the value is
is, the |l ess the number of edges is, and even th
T Projecti:on nWitdhteh ROl , sever al edge points are
t hReOI. This parameter describes the width of the
ROI . Il ncrease the value within a certain range t

T InitiakeEBi Find Circle for detail s.

1T Fit ™Mode has tHieg tgpest, sgoalas, huber and
met hods only have some differences in the calcul
of outliers and the distance of outliers, the | e

4214 Quadril ateral Search
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The tool of quadrilateral spacichi ed gsaedrtbaféendl
the function is enabled, the system outputs the
centr al poiorit tihef qummatriiomat er al

Running Parameters

1T Sel ectl tEdigse:used to select the edge 0, 1, 2,
after selecting the edge.

1T Edge :Type
- Strongest Edge: find edge point set with t

fitted into a I|ine.
- Last Edge/ First Edge: find the | ast edgel
demands.
1T Edge Padltarhiatsy:t hree modes, including dark to
1T Edge Thrtéehehelddygce t hreshold is the gradient t hr
ede points whose edge gradient threshold is greec
value is, the stronger the anti noi se ability is

edge points are screened out.

T Filteirt Sii gfeiulsteedr tmoi se. The | arger the value i
is, the |l ess the number of edges is, and even th

1T CaliperstNambdge points are clamped by mul tirg
of i palr s .

T Projecti:omeWiedt t o Find Line.

1T Reject :NusmebeerFind Circle for details.
1 Distance :toserRenrawed Circle for details.
T InitiabeEi Find Circle for detail s.

1T Fit Modee Find Circle for details.
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4215 Line Group Search

Wiht he tool of I|line group search, you can find out
Then, the multiple edge points generated are com
areas and multiple sets of parameters, as shown
1 Find Line Group X
Basic Params Run Params Result Show
Image Input
Input Source
Line Find List
| Number Type Param Settings

1 Line Basic Params  Run Params

Continue  Execute Confirm

4216 Mul-ltiine Search

With the 4 00k seskfamohti you can find out multiple
information of these multiple |ines may also be

M1 0 Image...

- (2T

Basic Parameters

T Filter KernelFdal édgvéededhhanocemesuppression, l

value is 1. When the edge is blurred or there is
make the detection result more stabl e, but if t
accur aeydgef ptolse ti on or even | ose the edge. Thi s

situation.

T Projectiomhilsenvwalhue determines the number of
projection. A smaller value alelrows athtud atroaly, t ® ua
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take more time to execute the tool. A higher val
the edge of the tool you want to find may not be
I't is generally recommendecet lsaett tfhild evralsie ehe a

1T Absolute / Rel atO@Onwley Eddyge Tphoiestholwhose edge g
greater than the extraction threshold are detect

1T Edge Pdloaurri tky:nds of edge polarity are availab
to White & From White to Bl ack, From Bl ack to Whi
White/ From White to Black. & indicatebetpaitnt n t
set need to be considered, / indicates that in tt
either one can be used for fitting.

T Edge AngleThel enmxmeneam al |l owabl e angle differ
directi ogre opfoitnte aendd t he direction perpendicul ar
of the fitting line). By increasing this value,
thereby changing the position of the found I ine

1T Edge rmde tTao lletr arnecfee.r s t o the max. all owabl e di
and the |line. When the edge distance tolerance i
edge points and change the position of the disco

T Max. Theaexm mum target | ine quantity.

T Coveragét Raeéerrs to the min. percentage of a
edge point quantity. The value is |l arger, the | i

& NOTE
Hi gh coverage rtehtad ddes encatr ememamy edge poi
should be comprehensively considered in co
straight | ine segment.

T Linear RotatiTbep daomobemanwmd: rotation of the fo
tolerancedofgratdeedefseaarch direction. A | ower va
that are more parallel to the gradient search d

1 Fit MolOle two fitting methods only have some
With the increaoxd ofuttthersummd the distance of
used step by step.

4217 Bl ob Label Analysis

BLOB | abel analysis module adds two output resu
function of Bl ob modulid.h Itthei snodaud &l loy vssednttdadget
mul ti category information, such as DL image seg
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Image

Blob Label Analy

I2¥2810b Lab...

Current Result  History Help

Number  Classlabel Tag Area Perimeter  CentroidX  CentroidY  Angle

Basic Parameters

T Casqgory MNMame:s usually used with DL i mage segme
name of DL image segmentation, or manually outpu
T Gray Valwueis usually used with DL i mage segme
DL i magd agsegomen or manually output a group of gra

Running Parameters

T Number of {Fuintd iBY obsed to set the number of B
1T Area Ena&Adlter enabled, it is Iimited to find 't
T Contour: EAfatbére modbl edshowet he Bl ob contour.
1T Bl ob | mage AbPateputdi sabl ed, the i mage after Bl o
)l
ati

Peri meter, Short AXi s, Long AXxi s, Circularity
R see BLOB Analysis for details.
T Axi al oR&b nglkort axis of box: l ong axis of box
T Sort Feaitwr éehas sever al characteristics, SuC
rectangul arity, connected domain center x, conne
height, recttawvgultex wppercltafngudrademn ppent earefdi yvte
principal axis angle, axis ratio, etc.
1 Sort :Moadsec endi ng, descending and non sorting &

featur e.

T Connecthvimgge prpeesswaegar ehienbérested in is

of interconnected pixel s. Therefore, in order to
areas that are contained in the area after di vi
defomstof connectivity. The first one is that th
pi xel is above, below, to the | efd¢dommedctoi Yihtey.riDh
second definition is theTkhxtadhdjsaoeantofpitdhel §iomtt |
also included¢comwmecti vist gall ed 8
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T Min. Overlap Rate

- This parameter is used to filter Bl ob and
ROI

- Specific filtering method:tof50heamdnti mem
bl ob area inside the ROI is less than 50% c
in the result, and the filtered Blob wil!l

- This parameter can be set to 100 iif it is

regarded as the target drawing.

.A:\NOTI CE

The bl ob tag analysis module supports the use
connected, the two ROI s wil.l be regarded as
be processed separeanealty,d icti rceuddasr Itya be i mpl

4218 Path Extraction

The path extracttitont mk dsudhaeidndben pboa nussedat equal i n
drawn path. This module is generally wused with f
shown in the following figure.
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Ml 0 Image...
|

|
%m

;w
5 e

The main steps of path extraction are as foll ow:
1. Daublck t he Patulh eEMSda& ciSigabmd meglisi t kMe dE Ol | ow:
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ModelSettings X

Current Image  Other Images

OK

The i mage sel ected wh esnh oyudcud nclsoensfti egnutr ewitthhe ttheempil na

when you create the f . @m . maot cdhrianwg ttheempploal tyel.i nle

path to be ;‘/ttroacgteende.raCIIei cnko DKL p aondpfienal t hecl ea

& NOTE
You can draw multiple paths and set their |
actual demands. Yomnderanofaltslbe cphhatnlgse. t he

Training Parameter

Number of PaTthe Poumhesr of path points on the
ranging from 2 to 300, can be selected accord

Position TOfef soeftf set of pat ht @moit hesachnalbedesm

rangi ngo®® otmo 1000.

Edge Poltarhiatsy:t hree polarities, including dar |

- From Dark to Light: The edge of a region t
value to a high gray value.

- From Lbghk: tdohe edge of a region that tran
value to a | ow gray value.

- Any: Both edges above can be detected.

Edge ThrTeheehelddgie t hreshol d is the gradient thr
edge points whobteleddgses gredientthhneshis valu
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the value is, the stronger the anti.i noi se abi
the target edge points are screened out.
Cal i per. HdaingdhtROlI at several edge points of R
to scan edge points to find the area height
the value can be increased appropriately.
Caliper Windtrleasi ng thitaiwnalraegwi tclainn odtai n m
points.

FiltertSigeused to filter noi se, and the | arc
ability is, the |l ess the number of edges i s,

are scuteened o
Positian T@afef odtf set of path -poodhttsoch®Obe set,

2. Select the extraction method in the operatior
di fferent functions of this moad unliengandlr heir eff er e&n
extraction method is selected according to the d

Running Parameter
Extractionl Meimeodludes taking points at equal

- Taking Points Gbtt aEgwu atlh el nctoerrrvgdslgpgse:ndi ng numk
spots in the template at equal interval i
detection parameters cannot be changed by

- Finding Edge Points: The operation results
near the templ ate, anbde tchhea dgeda d chtyi oyno wrasr ealnf

1 Ouput Arc Rauvuameed to set this parameter wher
intervals as extraction method. After enabling i
the arc wildl bef otuhb g uar d nt rt dhjee atesruy .t

ANOTI CE

This module is used in conjunction with the
create the fiducial point of position corr
doubleck the positimanauaddegctcilomkmadodulce ean c
point.

When the model training parameters are con
the operation parameters shal/l prevail dur i

When wusing this module, tliodsti nsehectoptehat
parameters. Then configure the template, ar
templ ate after generating the template.

4219 Find Angle Bisector

The angle bisecsoutsbtddtdtbhg ampnpduéebi ssector betwee
Prerequisite:
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Drag the Find Angle Bisector module to the proc:e
ot her modul es and ensure that ot her rel evant mo d
such as Line Search.

Steps:
1. DaubFickd Angl emoBu$ector enter the parameter edi
3 Find Median Line X
Basic Params Result Show
Image Input

Input Source 0 Image Sourcel.lmageDat:

Line 1 Input

Input Mode

Select Line | Line Search1.0OutputLin

Line 2 Input

Input Mode

Continue Execute Confirm

2. Select thei ihmmwte SYoauraces our ce

3. Subsicnrpiubteo $tohuer o e 1 and Line 2 respectively. Th
for |ines: by Iline, by point and by coordinate.

1T By LDheectly subscribe a Iline from the result

1T By PoiMded to subscribeoft woh@opmaewi duommadel e
point and end point of the |ine.

1T By CoordiNe®&tdet o subscribe four coordinates fr
as the X and Y coordinates of the start point an

& NOTE

Af ter selecting one mode to subscribe a dat e
modeéedhe modul e wildl automatically get the co
modes.

4. Switch to Result Display of the module and set

i mage.

5. Elxieccu€@®entitmuei ew t he ospheavan iboenl ave.sul ts as
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Image Result

Current Result  History Help

Number AngleBisectorStartPointX AngleBisectorStartPointY AngleBisectorEndPointX

4220 Find Median Line

The Find Median Line module is used to find the
of the two |ines respectively, and generate the

Prerequisite:

Drag the Find MediasslLedétmodubeetno Cbhbeppeobdteet he
modul es and ensure that ot her rel evant modul es h
as Line Search.

Steps:
1. DaubFténd MedmadulLéento enter parametwer edit win

3 Find Median Line X

Basic Params Result Show

Image Input

Input Source 0 Image Sourcel.ImageDat:

Line 1 Input

@ Line By Point
Input Mode

By Coordinate

Select Line 1 Line Search1.0utputLin

Line 2 Input

® Line By Point
Input Mode

N~

Continue Execute Confirm
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2. Select the limpwte Sauraces our ce i n

3. Subsvermioepartf or Line 1 and Line 2 respectively.
by line, by point and by coordinate.

1T By LDneectly subscribe a |ine from the modul e

1T By PoiMded to subscribertewalpsi mtfs tthreomprtetve om
the start point and end point of the | ine.

1T By CoordiNm&tdet o subscribe four coordinates fr
modul e as the X and Y coordinates of the start p

& NOTE

Af t eur syed ect one method to subscribe a data
t wo methods, the module will automatically
ot her methods.

4. Switch to the result display of the modul e an
the image display.
5. Elxieccku€ entitmuei ew the operation results as sho

Image

Current Result  History Help

Number LineMidStartPointX LineMidStartPointY LineMidEndPointX LineMidEndP¢

4221 Cal cul ate Parall el Lines
The calculate parallel l ines module is used to f
and a certain distance, or based on a |line and a

Prerequisite:

Drag the Calcul ate Parallel Linescoodettei bo wheh
ot her modul es and ensure that ot her rel evant mo d
such as Line Search.

Steps:
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Daeadblck Calcul ate Parall el Lines module to ent

1.

2. Select thei impawte . Yauracesour ce

3. Sel ect the methodCafcdli atdimgc Mettihiogat ol imes a
s

ituation. There are two methods.

T A point outCsbitdael nt hteh el ipnaer:al | el line of the sel
point.

T A distadanom:tlOdtlaimet he upper and | ower parall

|l ine according to the set distance.
4. When As dliedtainncge ifnr oOw ltchuel altiinoen Met hod, you nee

source of line ifmiputvalnde fofllthe gmhacispe,cias sho
spacing parameter is in pixels.
3 Calculate Parallel Lines X
Basic Params Result Show ‘

Image Input

Input Source 0 Image Sourcel.lmageDat:

Calculation Method

Method Select

Line Input

Input Mode

Select Line 1 Line Search1.QutputlLin

Continue Execute Confirm

5. When Aseploeicntti nogut syda hbedltonesubscribe the daf
and |line input respectively.
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3 Calculate Parallel Lines

Basic Params Result Show
Image Input
Input Source 0 Image Sourcel.ImageDat:
Calculation Method
Method Select A point outside the
Point Input
Input Mode (®) By Point By Coordinate
Point | Line Search1.Linear Cor
Line Input
Continue Execute Confirm
& NOTE
The subscriptines metdhedinft s i s similar to t1l
modul e. See Find Angle Bisector for details.
6. Switch to Result Display of the module and set
i mage.
7. EHxieccku€ent tmueei ew the operation results as she

shows the operation results when a distance from
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3 Parallel Line Search

Basic Params Run Params Result Show

Run Params
Edge Pair Type Strongest Edge
Edge 0 Polarity Both
Edge 1 Polarity Both
Contrast Threshold 5
Caliper Number
Max. Angle Difference

Reject Number
Advance Param

Continue Execute Confirm

» Component Config Completed

4222 Find Vertical Line

The find vertical l icme smo chy! & ec am cfail ntdoirntee opoipretr
Prerequisite:

Drag the Find Vertical Line module to the proces:
modul es and ensure that ot her rel evant modul es h
as Line Search.

Steps:
1. DeaeubFickd Vertmocdlul ¢inesenter parameter edit wi.
2. Select the imMmagpetd&varseurce in the

3. Select the met hodentfi ¢dalnddd megr diepg itcalt Ha nect ua
There are two met hods.

T PoildrpemdOlttudai n the vertical l'ine of the sel
point.

T PerpendiculRirndBipercgeondi cul ar bi sector of t h
selected Iline.

4. When Psoelnetc tPiergm® n\Md rctuil aal Li n eb sTcyrpieb, e ytohue ndeaetda ts
of point input and | ine input as shown in the fi
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3 Find Vertical Line X

Basic Params Result Show ‘

Image Input

Input Source 0 Image Sourcel.ImageDat:

VerticalLine Type

. Per 31
Type Select
erpend ar Bise
Point Input
Input Mode ' By Point By Coordinate
Point | Line Search1.Linear Cor

Continue Execute Confirm

5. Wh e n Pseerlpeecntdiincgu li anr VBirds e ctadd i ne Type, you need

sources of |line input only.
& NOTE
The subscription method of I|ines and points

modul &i n8ednglfeorBidseecatidrs .

6. Switch to Result Display and set the specific

7. EHxieccku€ent tmueei ew the operation results as she
shows the operation resultesdwhen perpendicul ar b
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3 Find Vertical Line

Basic Params Result Show

- -

Input Source 0 Image Sourcel.ImageDat:

VerticalLine Type
Point Perpendicular
Type Select -
@ Perpendicular Bisector
Line Input
(® Line () By Point
Input Mode
By Coordinate

Select Line 1 Line Search1.0utputlLin

Continue Execute Confirm

» Component Config Completed

43 Measur ement
431 L2C Measur e

The tool of L2C measurement returns the vertical
and the circle in the image. This tool finds t he
measur edhdwmr shhel cavs. s

When you select subscri pitdesnc rmoldeed ashef slplecwd.i ¢

The specific steps of Iline circle measure are de

Steps:

1. Solution Creation: select theormabem modute bH

finding line, finding circle and |ine2C measurem
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to conneecntentthieo naebdo veodul es successively, and clic
creation, as shown above.

2. Af tetrhef itnadrignegt circle and |l ine respectively, 8
several ways to input I ine and circle, as shown

- By Iline or circle: select the result of find

- By point: you ¢amkcuodvtomitaetopoint, end poin

- By coordinate: you can customize or | ink the

end point.

- By parameter: you can customize or |link the
3. l nput Result: angle between |line circle conne
bet ween the line and circ¢he, limeemasnacttihen cpaoici te,
coordinate of circle center.

When subscription mode is selected for data in
measurement module are invalid and do not need t

The data inpahbdofsdsawwngi met he figure:

The specific steps of Iline circle measure are de
Steps:
1. Solution Creation: select the image source in
modul e into the openatioas adapbpeapnnsettitkedpheddadt e
circle measurement modul e, select Draw in the da
complete the solution construction, as shown 1in
2. Data Source:
- Draw Met hod: It does not need to cooperate Ww
needs the image source and |ine circle measu
ROl of searching |ine and circle in the inpu
3. Draw I npud:dChdwcRODriaw Bahe input i mage.
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4. Output Result:angle between |Iine circle conne
bet ween the I|Iine and circle, intersection point
coordinatenbéercircle
5. Running Parameter: the running parameters ar
drawing input mode, invalid when the subscriptio
6. Select Type: Select an object, |line or <circle
Selct Line for Type
1T Edge :Type
- Strongest Edge: only the edge point set wit
is detected and fitted into a | ine.
- First Edge: the first |line satisfying the
- Last tEhdegel:ast | ine satisfying the conditi on
1T Edge Pol arity:
- Dar ki ghot :1 it means that the transition fror
edge of the area with a high gray value.
- Light to dark: it means the transition frol
of the area with a | ow gray value.
- Any meaedgdotére detected.
1 Edge Thrwhsmoltchie sel ect type is |ine, the def:
the gradient threshol d, ranging from 0O to 255. C
greater than this eraltulee arael Wetiex,t etdh e Tahter d mgegr t
|l ess the number of edges is, and even the target
1T Filtert Sigeused to enhance the edge and suppr
When t he edgre titserbel uirg emloi se i nterference, you
detection result more stable. I f the distance be
si ze, it owi || affect the accur aclyueofn etehdes etdog eb el c
based on the actual situation.
1T Reject :Nulmbemeans that the number of mini mum
excluded from fitting. I n general, i f there is a
shoul ilgehessret For better results, it is recommend
of distance to remove.
1T Di stance :to tRemeoavnes t hat the maxi mum pi xel di
l ine. The smaller thedealue, the more points are
T InittaltFheas two types, including gl obal and
- Partial Local optimization is to fit the |1
|l ocal feature more accurately reflects the

i soptded, otherwise the global optimization

- Gl obal line fit with the found global fea
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me
of

Se

—a ~
® = =

Wh
de
S i
b a

e x
s h
of

su
cl
fi
de
it

s a
do
Th
t h

1T Fit Mode has three types, including | east sq
thods only have some defgkbrenWeshinheé hiencraéasé
outliers and the distance of outliers, the |e

l ect Circle for Type
1T Edge :Type

- Strongest Edge: only the edgeca@momintgsreanageét
is detected and fitted into a circle.

- Last Edge: only the edge point set with ¢t}
circle within the scanning range is detect

- FirstorEldygetthe set od smdalel esoti ndiss twa ntche tfhr on
the circle within the scanning range is de

1T Edge Pol arity:

- DbDark to light: it means that the transitio
edge of the area with a high gray value

- Light to dark: it means the transition frol
of the area with a | ow gray value.

- Any means both edges are detected.

ed amlt hse taucatt i on.

Reject :Numimemans that the number of minimum p
l uded from fitting. I n general, i f there is a
uld be set higheomméndebdetbeuseesulits,combisat
di stance to remove.

1 Edge Thrwhsmoltchie sel ect type is |ine, the def:
e gradient threshol d, ranging from O to 255. C
eater than this value are det dctneod.s eThaebillartgyeri
ss the number of edges is, and even the target

T Filtert Sigeused to enhance the edge and suppr
en the edge is Dblurred oan tihrearee aisse niotiss ev ailnutee
tection result more stable. I f the distance be
ze, it owi || affect the accuracy of the edge | c
s

1

c

0

T Initial: Llocattngs enabl ed, combined with t he
bsampling coefficient settings, thitbeeparameter

oser to the circle in the ROI area used as the

ne circle search. I'f the initial l ocation is

faul t. Under ndiremalr eovii roaussmanoadrud ees ,of finding ci
is recommended to disable this parameter.

T Subsamplingi Coe§facsentall ed downsampling, wh
mpling points is decreabdbsdmpFongawcoiemédgei eht Nt
t is taken every K points of each row and col
erefore, the |l arger the subsampling coefficien
e less dethilkbd. cbntiossrrecommended that the va
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1T Circle Locatingi Sensedi voteli minate the inter
value, the stronger the ability to elthmenianiet inali
|l ocation of circle failure.
1 Distance :to tRemeoavnes t hat the maxi mum pi xel di
circle. The smaller the value, the more points a
T InititaltFhtas two types, including global and
- Partial:Local optimizatbonhesl|l boafifethare
the | ocal feature more accurately reflect
optimization is adopted, otherwise the gl o
- Global: Iine fit with the found gl obal fea
T Fit Mod#®# hhase types, including | east squares,
met hods only have some differences in the calcul
of outliers and the distance of osteHistep bheste
& NOTE
When you select Draw in the data input mode
found must intersect.

4.3.2 L2L, C2C Measur e

I n general, two | ines are not absoliust ecayl cpualraatl € de
byhe average distance from four end points of th
measurement i s absolute distance, as shown bel ow.
here. The sefedadatmagsmathedof circle to circle me
to line measurement.

L2L Measur e Par ameters

7T Sour ce Ssedleecctti othhe source of data, including
Measurement for details.
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1 By Linputting source is the result of finding
1 By Pgiout :can customize or |link the start point
1T By Coorylomadcd@&n customize or |link the X/Y coor

end point.
T Running Opele2aC iMefasrurdcet ai | s.
L2L Measure Results
T By Antghlegleen di fference between two | ines.
1 Di st dhheeaverage distance from four end point:
T Absol ut et hiestadbrsmd ute value of distance.

T IntersectidrmePdinnterXx/eX:ti on point X/Y coordin
li nes.

4.3.3 P2C, P2L, P2P Measur e

For P2C, P2L and P2P meaG uMe aeYotue cpdnetagseett rtelifee r
corresponding tools.according to your demands

434 I ntensity Measure

The tool of intensity measurement is used to meas
of all pi xels within the ROI of the measured i ma
first, drag the intensity measurement algorithm
modul e in turn using the wopesredteicrig alrierae .a n¥o un acrano
rangeRu@loi slee the result, as shown bel ow.

Out put Resul ts
T Min./ Max. MVal. UMax. grayscale value

1T AveragegnNayseal e average value
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1T Standard Dkeisatandard deviation is the arithn
The standard deviation can reflect the dispersio

T Cont rCoxmntt:rast is a relative value. For a pict.:!
to the darkkestppatur e.

4.3.5 Pi xel Count

Count the number of pixels that meet the high an
as shown bel ow.

- [

e

0037 Y,0256 | R:007 G:007 B:007

Current Result  History Help

Number Count Ratio

0 0 1.000

» Component Config Completed
Parameters:and Resul ts

T Low Threéedkbohgdayscale value in the aowa that n
threshold value.

T High Thrtehsehoglrdaiyscal e value in the area that
high threshold value.

1T Ratpei:x el point rate in this area.
ANOTICE
I f Il ow threshold is | argershduwlnd hbh g hbethwes
[ O, high threshol d] and [l ow threshol d, 25
threshold, the value of pixel shoul d be bet

436 Edge Distance

This tool is used to detect the distance between
conditions, and then measure the distance, as sh
have been explained i n agrndwi dwes cgd dbteiso msa,r tt ifs teh
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Running Parameter

T Filtert Sigeused to enhance the edge and suppr
When the edge is Dblurred or there is noise inte
detieont result more stabl e. I f the distance bet wee
si ze, it owi || affect the accuracy of the edge | c
based on the actual situation.

1T Edge ThirTehehadhlddg:s htol d i s the gradient threshol
edge points whose edge gradient threshold is gr e
value is, the stronger the anti noi se ahirlgiety i s

edge points are screened out.
1T Edge Padltarhiatsy:t hree modes, including dark to
T Wi dersetpresents the edge pair with the | argest
T Narr owersetpresents tdmaleldgset psapaciwig hwitthkei n t he

T Stronrgeepsrtesents the edge pair with the | arges
range.

1T Weak:estepresents the edge pair with the smal/l
range.

T FirstrePmsents the edge pair whose center of t
is closest to the starting point of the search.

1T Last: Paepresents the edge pair whose center o
is furthest tfo ttthe sdamdh.ng point o

1T Cl osresgresents the set of edge pairs closest
scanning range.
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T Not Clroespersetsent s t he set of edge pairs not c
detection scanning range.

1T ALl repredgert paalrb within the detection scanni

1T Find Direéedtiioocl udes top to bottom and |l eft toc

T Min. Edgefadréhe minimum score of the edge.
the minimum score will be filtered out.

1T Max. ResulnaxNumubne rnumber of searching

T Il deal Sphklte ngl oser the spacing between edge p
is used to filter the sorting results

T Sort Metshcooddr e ascending, score descending, di

Threesults are sorted according to the selected 1t
Out put Resul't

T MeasuredpiWaealt hwi dt h of spacing detection

1T Edge Point Cowtradritnagamed endr coordinates of edg

1T ScareThe score calculatiomcomptlredakliyn comacisn@r

caliper tool . However, the "scoring function cur
worl d.
1T Edge Pol Briméegns from black to white, 2 means

T Edge St 8t melamcsa tniontg the & dgeat ed. mea

437 Histogram

The tool of histogram is used to count pixel gua
val ue, standard deviation and contrast of gray i
which cl eadil gt shlowtsi eomeof pi xel points under eac!

Image

=z

[

Current Result  History Help

Number ModuStatus LumMin LumMax Lur

Resul t s:
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T Min./ Max. MVYal. UMax. grayscale value

1T Midal ue, Peak Val uMi,daAvueer,agke avkal Ma&l: ue, Aver a
grayscale

1 Standar d :Delvieatsitamdihd devilhmébobinci square r ool
The standard deviation can reflect the dispersio

1T Pi xel Quamwmwinty pi xel quantity in the i mage

T Cont rCosnttirast is a relative value. ®Pamrta pict.
to the darkest part of the picture.

44 | mage Generation
441 Circle Fit and Line Fit

This tool fits circle on the basis of three poin
form a point set firstly, and then fit into a ci

BasHacr ameters of Circle Fit

Il mage I npyselect collected i mages

Fit point|select collected point in the flow a

Running Pafa@Getrelde Fit

It means that the number of mi ni mum
fitting. I n general, if there is a

Reject Nun ) )
should be set higher. For bettertircen

Di stance to Remove.
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ng modes
he di
ukey

types, huhetufiungtl en
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the group

ar e n
t

t

stance from

successively.

sandq
way o

i ncr

Ma x Il terat

ma x .

execution times for fittin

al

g !

Line fitti
parameter s,
here. The ci
fit the | ine

ng

2 Line Fit

needs
refer
mobHel i

two fitting
to circl e dfeimotnisrt g
Eoustedatnsr ehmatchi

Basic Parar Run Param: Result Shov

Image Input

Input Source

Fit Point

0 Local.ImageData

Input Mode (® By

Point

442 Geometry

The tool of

rectangl es,

move the mou
graphics, as
yourself
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Current Result  History Help

Number LinePointStartX LinePointStartY LinePointEndX

Generati on

geometry generation i
points, |line segments
s e modi fy the X and
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(&Y 1 Find Ci...

e

Geometry Creation
Drag the mouse to draw on the i mage
Create Rec ] )
height, and angle of the center poi
|IClick on the image with the mouse t
Create Poi ] ] )
Y coordinates, which can be used in
Drag the mouse on the image to cr eia
Create Linjthe X/Y coordinate of the end point
correction
Drag the mouse on t hMoviematghee ten dcrped
Create Cir|modify the X/Y coordinate, oWwhicdhl ct¢
conjunction with position correctio

45 Recognit

Sel ect the
recognition,
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Recognition

451 2D BCR Recognition

The t2DIBOGR recognition is used to identify the .
code information in the form of characters. |t C
codes at a ti me. Currently, onleyd , QR sc cscheo wann b eD aotw

-

=4 12D BcR1

Recognition Parameters:

T QR Code and aDMeCocercabl i ng, t he software can
DataMatrix code in the image. When you do not s
enable both of them.

1T 2D Code Néimmex: quantity of 2D codes that are

output. I f the quantity of actwually found i s s me
codes is output. Sometimes the quantilty hef 2DD co
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codes that appear, you should set this parameter
some applications, the background texture is <co
appropriately | arger t hraerotgmd zgeuwan twihtiyc hofwidD oced

1T Polartthhas three types, including dark on whi
them according to your demands.

1T Edge Typbas three types, includingskowninuous
bel ow. The | eft one means continuous type, right

be compatible with continuous and discrete type.

1 Subsampl iintg IReattiltoe i mage subsampling coeffici
hi gherf ftite ency of the algorithm wil!/ be. But the

T Code Wi dtthh Ramigeel width that 2D codes occupy
of the |l argest and small est code.

T Mirror iModeeans the rX odi rientatgieoon immicrlruodi ng mi r
mirrored mode.

T Mirror mode enabl e swit-dihr,becwhiiocnh mrierfreorrsi ntgo
"mirror "miarnrdor"endo'n modes. This parameter shoul d be
from reflected mirror. Otherwise, this parameter

1T QR Diosti bhis parameter needs to be enabled w
printed on the bottle or bags of |l ogistics indus

1 Ti me-Bati od itfo tkhxei trrunning time of the algorittht
it owi |l exi i sdimsecWhgnabhdignptrameter is set as
di sabl ed.

T Applicat itchre Mmodanal mode i s adopted in the no
reserved for the 2D codes that ar e sdisfifmpcluel,t tthoe
code is clear, and area is |l arge and clean, the

1T DM Codei Typas three types, including square,
Recognition Results:

T CenterceX/t¥e;r X and Y coordinates of 2D BCR

1T Code Anhgel eengul ar offset of the 2D BCR from t

T PPMpixels quantity occupied by the side | engt
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452 BCR Recognition

The tool of BCR recognmrdietnitanf yi st hies ébdart oc oldec atne tahn
tolerate the target btaialctodecéotaobohaaegheée. ahy saonpi
CODE128 code, Codabar code, EAN code, alternatin
oper athioovm ibe |l w.

2012 A 22uF 38

cL21A226MQQNNNE

Recognition Parameters:

T Code Enabl ismgpgports CODE39 <code, CODE128 <code
alternating 25 code and CODE93 code. Enable acco

T Bar Code tNMwembbarx:. quanti expefcthear toodes ftoluantd a

I f the quantity of actwually found is smaller tha
out put .

T Subsampl i ngi tcoied falcsendall ed downsampling, wh
sampling poeiedt s Fios @&Gaecrenmge of N*M, if the subse
dot is taken every K points of each row and col
Therefore, the | arger the subsamplindecoafnfdi ci en
the |l ess detailed contour wil!/ be. I't i s recomme

1T Detection Witndiosw tShiezesii ze of bar code area | o
value is 4, and when theilwvledyk | apagee iymut teanbar
exampl ¢ 08. hBawte t o make sure that the bar code he
window size, and the value range is from 4 to 65

T Quite Zonda Wiedter's t o the widthtofantdhe ilglhdanlsi a
bar code. The default value is 30. I f the bl ank

1T Bar Code Hetilgeht miRmingwem bar code height and th
that algorithm is abalkueoi secogmi 2@.tdh20def ault

M Df k Fil:t etrheSinmnieni mum bar code height and t he

algorithm is able to recognize. The default wvalu

T Ti me-Beti od itfo tkhxei tr:zunning time ofetdeéar wdlgwe, trf
it owi || exit directly and wunit is ms. When this
costs should prevail, and the unit i s ms.

453 OCR Recognition
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The tool of OCR recognition is wused to read the
character training. The specific steps are shown
1. Drag the character edcbgngtaonpeamadd!| eei nréebevt

doubl eck.
2. Set parameters before character training.
Running Parameters:

T Characteri tPohag ittwa types, including dark on

T Character Wi dths Rasgeé:to set the min. width a
the range is [1, 512].

T Width iTty peas two types, i ncl-widditnlg tcyhmer.g eWtbd re
character width is the samevi dit h ieyrpm esce®inimeenl deecdt
changeable type.

T Character HetgbttRahfge: min. height and max. h
range is [1, 512].

T Binaryi Rai sot he parameter of binaryzation thr
Area of FREhagrreemegee of single character, and th
Accept Thteskdleds to the min. score of a char

Advanced Parameters:

Di stance fTheedhetdnce from the Blob €0 the te
ater than this parameter, it owi || be del eted.

Main DirecthensBangéa: r anagned otfh et erxaange lits a[n0g,| e
Tilt Raegeax. owswgehahatctat$s to be tilted, an
Min. Gap oft ICéhamiarct ersansverse gap between tw
Mi n. Gap tchfe lmimes:gap between mul ti l ine char

1

1

v

1

e

T lgnore Bbetdbdes: to delete the blob that is in
1

1

1

1

T Max Width andt Heilght g&sat i wiadntghe aonfd ah esiignhgtl er acth
r

circumscribed rectangle is [1, 1000].
T ClassificaitomabMethode met hods, i ncluding th
weight and the fastest rate.
T Stroke Width Whieltther Ematllneabl et stroke width fi
1 Stroke Wi dthhre Ramdgeh: range of a single stroke,
the width filter is enabled, and the max. range
T Similariitty sTuypppeo:rt s eucl i dean distance and co
affect tioemnognmt e.

Daulflognt s training.

Select the target character area.

Click Draw Character and it wi || show charac
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Character Models Training X

Select Current Image  Select Other Images

G -, [ [ Character Library 42 X Iy

Please enter corresponding characters [

18 6 [ 1 [l 3 i1 (1 1
M 8 B 8 B &8 @&

- 4 5 5 0
Draw Character || Train Character Advance Parani ] ™ ™ ™
Char Pola | Dark On Light Char Width |4 128 | Moo
Char Heig... 8 128 Distance... 0
Gap Merg No Min Gap 2
ray Confirm Cancel
T CliTrkain Char@Qemelreste the training by inputt

corresponding characters and adding them to the
A+

you can repeat the training. Sel ect H stiongl e ch
expand the training of a single character, as sho
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Train Character X

Please enter corresponding characters (V] A

1 6 1 1 1 1 1
(4

Q
[«

Kl »
K] o
K] o
k]| ©

Add to char lib

4, I n order to i mprove the accuracy of recogniti
character types you set are recogmitzkeed folltdwi rtg
figure.

Character Filtration X

Character Filtration Enable !

Identify Character Quantity 3

Set Character Type

All number capital lower special Space Custom
Low All Al
Confirm Cancel
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When character filtering is enabled, you can cus!
type of each character, including all, numbers,
spaces, cutsc.omfewtcam, define characters that ar e
Custolmuzeonly if the customized characters exist
5. Ruinckk out put the target character in the i mag
cmadi date recognition result wildl be output. The
the following figure.

05-1 8
16111450

{ ()

Current Result  History Help

Number CharNum Text

16111450

454 DL Character Recognition

Character recognition is a process of convertin
represented and processed by the PC. Essentially
special transl ation pr ocersasl: Itarnagnusa gaet.i nTgh ii smaigse ssi
recognition and machine translation: from a math
sequences containing a |l arge amount of noise int
the modhdeld byt aiut omatic | earning.
With features of | ow rejection rate, | ow error re
interface, etc., DL character recognition is wid
I C chip cbgmiacitem, rienkj et printing character recc
et c. Character training is required before <char
character recognition tool together with charact
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R20181 04 ZALOSN

1T BasHacrametkensthis setting, the ROI area where
be selected. When the graphic position chang
character positioning.
T Running Parameteestings are as foll owing:
Basic Params Run Params Result Show

Run Params
Model File Path Mlpr ocr.bin

Save Model Data

Character Filtration Character Filtration
Min Confidence 0.50
Continue Execute Confirm
1 Mode Fil:e Thheet model fil e provides a default mo
the model file created by the previous charac
1 Saving Mode:dl Afnt &Srolenabolni ng, save the model d
or process fil ei.onWhaor dsosadmancgh ian esso,l utou do no.
the model file path.
Is s ue. ¥.2806-0 B User Gui@epy EiYgleij i ang Technol ogy Co.

143



@DOBOT DobWitsStomdi o User Gui de

1T Character : FiHatcrhat iROn supports setting char
independently

Character Filtration X

Character Filtration Enable

Identify Character Quantity
Confirm Cancel
When character filtering is enabled, you can cus:
type each character, including all, numbers, uppe
spaces, customizati on, et c. You can define charas
Customlmutzeonly if the cushteomihzaedacahear ddthearas yexi st
T Min. Confideneéers to the min. score for reco

455 DL Code Reading

The tool of DL code reading can read the 2D BCR a
code, CODE128 code, Codabar code, EAN code, alte
supports QR code and DataMatrix a@maead off ol2IDo BICHRg .

&
A 22uF ¥
“ - E6/CL2TA226MQOQNN

AZ226MQQNNNE
@219 2 @eepes 1.26T

1 DL Cod...
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DL code reading module is divided into DL code 1
di fferent operating environments but have the sa
sel ect ayxaocwr dowmrg donmaptutoenr. confi gur

Level Running Parameters of 2D BCR:
1T 1SO Stand8O#i5415 and | SO29158, select accordi
T Mirror: Muidrer or i mage r-egifreecct it®on trhier rn ona giema qe X
can be selected:
- Mirror | mage: selleecdt etdhiismangoed ei si fa trheef Iceoclt
mirror.

- NoMirrorsémage:this mode if the collected
in the mirror.

- Any.: default mode i neliudes minarger. i mage an

1T Rating Procepsbogs3Igpesiln@anad amwm be selected.

- Processing 1: supports HIK rating mode.
- Processing 1: supports |1 SO rating mode.
1T Aperturei tSiize filter size, it is more obvious
value is recommended.

1T Rating: Mbldke and | SO can be selected.

1 Polarttfpras three types, including dark on whi
t hemdaccgort o your demands.

T Number of 2D BCR RIbhwes ‘'arnadw'Cod mnudnn'scol umn' of t
or '"circle' constituting the 2D BCR are one row
columns contained in the actual 2D BCR. It i 'S roe
abnor nad inwmber of rows and columns of 2D BCR ca
situation.

1T Edge Tymeéi nuous and discrete type can be sel e

Level Running Parameters of 1D BCR:

T Tinkkeriod: tbf ExXhé al gorithm r,uninti nwgi Itli nmeex ietx cdei
and the wunit is ms. When it is set as 0, the tin
run for as |l ong as the actual time required.

T High Per for:mablcecdibeder eading C modul e has uni
enabl ed, the recognition effect wildl be better, b

T Code Gr adel fFliatg i s enabl ed, you can Vview an

configurations.

1T Enabl e Bhuémoenabling, it means t hehesubotladvel
| evel , dienccoldiudchignd evel , edge certainty, contrast,
uni formialyi |l deyx,odedef ect degree and static area.

T I'ndicator ABCD Trfesloltd the intersvalsewhdm th
calculate the grade.abTHe tiyndaxfiene!| Wetags eedec ond 0 i |
edge contrast, module uniformity and contrast.
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1T Aperturei tSiize filter size, it i s more obvious
value is recommended.

A&NOTICE

There is no quantitative correlation betwee
time at the bottom of the interface. The 't
algorithm | ocates iamadger,eads the code in the
DL code reading |library supports the wupper

The DL code reading module of this wversion
areas of 2D BCR for the time being, and th
256. |18 youemeand the ability set, please

456 DL Character Locati on

The tool of DL character | ocation can accuratel.
background is complex and the | estbtawhomni $ heotf i fji
bel ow.

Running Parameters
Mo d e | File PaliSelect the model file created b
Af ter enabling, save the model
Save Model Dafl oadismy uai on across machines, y
pat h.
It refers to the max. character
Max. Number t ]
range is [1, 100] .
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) ) It refers to thetem nlLosatoiren flwo X
Min. Confiden )
the range is [0, 1].
It refers to the overlap rate o
Overl ap Rate )
the range is [0.01, 1]
) It refers to the sorting order
Sort Object ) )
cent eranmgloibryt confi dence.
Advanced Parameters
After the function is enabled,
Edge Filter Efproportion of the part within t
than the minimum edge score, th
I't sets the relative angle rangg¢g
Character Angllwith rotation change, you need A
180A to 180A.
Character Wi dt o
Il fistenabl ed, characters whose
EnalfClhear acter
detected.
Enabl e
0 DL Character Locating CPU X
Basic Params Run Params Result Show ‘
Run Params
Model File Path
Save Model Data
Max Number to Find
Min Confidence
Min Box Score 3
Overlap Threshold
Sort Object Sort by Confidence
Continue Execute Confirm
457 DL Single Character Recognition
When there are multiple lines of t ext i n
recognition takes a long time, the single
in the figure bel ow.
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4 1 DL Sin...

Running Parameters
1 Model Fil®&elPacth t he model file created by the

T Saving ModeltAfitnerSoelnuatbiloinng, save the model d
process file. When | oading a solution across mac

T Character : FEElathatrieocnogni ti on frame can set

information. Refer to Character Recognition for
1T Max. Number Itto rkeifred s to the max. quantity of
T Min. Confideneéerscooether miarget objects.
T Overl ap IRtatreefers to the max. overlap rate of

T Sort Ob)ectefer ® tsoortthengc mardeat,eri ncl udi ng X
coordinate of center and confidence.

Advanced Parameters:

1 Edge Fi |l thefrt enaebnlaeb!|l i ng, the mini mum edge sco
of the part within the edge of the search target
search target wildl be discarded.

1T Character Wi ditth iEmalblled, target objects whose
can be detected.

1 Character Heifght Esakbhabled, target objects w
can be detected.

& NOTE
When you copy modul e paramat éms,t hteher umma ma
parameters wil/l not be copied. I f you paste
type, the character filtering content in the

46 Deep Learning
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Deep Learning is a machdeeel epedi hgsatlgonithe, tw
net wor k. With a deep |l earning modul e, the machi
compl ex infor mataisonhuimant hbeeirnegasl. wor | d

Specifically speaking, machianet evidrmd-dfhieh ide ph iy gla
recognition tasks, such as character recognition
classification, object detectiinesmn,anicma ge grmetnrtiad v a
As deepibebaosg@g@®onneed to collect a | arge amount
deep |l earning. The data sets participating in th
of data as much as possible and hawiet il @mwi mg sad udr
example. At Il east 150 picture samples are requir

training.

& NOTE
The deep | earning module has two versions:
GPU version is G, the suffix of modul e name

does not depend on the graphics card.

DL character recognitiacan,erDULl ocadé oneacéinmg, Dl
character recognition belong to the recognit

The function module has a highOpegquaiti eamgent |
Envi r ofnomme ndtet ai | s .

461 DL I mage Segmentation

I n i mage s eqgnenntcaotnifonguryouar ameters and detect |
trained model . | mage segnrheenvtealt icolna scsainf ilceatd iowni dreoc
| evel classification mode. Thaetfwetesl aasi fsihoavtni a

figure bel ow.
T Twd evel Classification Mode

1 DL Image Segmentation CPU X
Basic Params Run Params Result Show
Run Params
Model File Path

Save Model Data H

1DL Ima..

Continue  Execute Confirm
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For defects, the pixel value is high, and most of
procegsor secondary training. The image on the
probability diagram of i mage segmentation.
T Mullteivel Classification Mode
1 DL Image Segmentation CPU X
BascPoams  RunPaams Result Show
Run Params
Model File Path
Save Model Data ™~
1DL|ma..
For defects, the pixel value is highubasredumandgt of
processing or secondary training. Through subsegq
above figure is the defect probability diagram o
7 Mul-lteiv el Classification Mode
The right side of the figure above is the catego
parameter settings are shown in the figure below
Running Parameters of Defect Detection
Model File PdSel ect t hgee nneordaetle df ibiyena ghee sperdenvenotma
Saving Model Afte.r enabling,. save the model. d
l oading a solution across machi nse
Min. Score It is classified as a certain tyq
Di splay ProbdgYa candseskféectprobability diagram
Output Type You can select the defect probabi
modul es.
& NOTE
The DL image segmentatiocnd amcddlieasupporftus ci
defects. When marking defects with the deep
to classify defects, mar k the defect type a
model of single I mag+d esetgpeanaplt att ¢ omoaedi n hien
comparison support the multi classification
46.2 DL Classification
Deep |l earning classification is an image processi
types according to dififefemmafieatnurikets ueéd etch e dPC
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