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CHAPTER 1: TONG QUAN VE CVAIO B+

1.1 Overview — Gidi thiéu chung
1.2 GUI - Giao dién ngwoi dung
1.3 Platform Structure — C4u tric chuong trinh

1.4 Setup Guide — Céac budc dé thiét 1ap chuong trinh

Cac noi dung sé dwoc dé cap trong chwong nay:
23 Téng quan vé CVAIO B+ Platform
<& Céac man hinh chinh cta giao dién hién thj
23 Céu trac cha phan mém, céc ludng x ly &nh, giao tiép véi PLC, Camera, Light Controller

23 Chi tiét cac budc dé thiét 1ap mot chwong trinh xt ly anh véi CVAIO B+
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What is CVAIO B+ ? V&i muc tiéu gidm thidu thoi gian phat trién mét chwong trinh Machine Vision ciing
nhw cat gidm tdi da chi phi phat sinh trong qua trinh dwa mét thuat toan x& ly anh vao ap dung trong nha may, AlO
MATRIX cung cdp mét nén tdng Machine Vision Platform CVAIO B+ dwa trén ma ngudn m& OpenCV. Théng qua
thao tac béc tha (Drag&Drop), ngwdi dung cé thé dé dang thém hodc bét di cac ludng xi ly &nh. Cung véi sw linh
hoat clia cong cu diéu phdi (Scheduler), cac thuat toan xt& ly anh c6 thé dwoc tién hanh 1an lwot (Multi-Shot) truéc
khi két qua cudi cing dwoc tdng hop va phan dinh béi cong cu Algorithm. Thém vao dé 1a viéc tich hop tinh nang
can chinh ty ddng (Auto Calibration) gitp cho viéc diéu hwéng robot tim gép vat thé don gian va dé dang hon bao

gior hét
1.2 Giao dién ngwei dung - GUI

Giao dién ctia chwong trinh CVAIO B+ bao gém céac phan chinh sau:

Main: Hién thj trang thai x& ly cGa toan bd chwong trinh khi chay tw déng

Ul Design: Thiét k& man hinh hién thi Main, diéu chinh céc thudc tinh cla tirng déi twong
Model: Thiét ké thuat toan x& ly &nh, lwa chon 10 cho cac Scheduler

Calibration: Cai dat va tién hanh can chinh tw dong

Setting: Quan sét trang thai giao tiép PLC va cac cai dat khac

vV V V V V VY

History: Hién thi lich st hoat ddng cGia chwong trinh va két qua hinh anh da duoc lwu lai



Main GUI - Giao dién chinh
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@ Manu Bar Lwa chon chuyén d6i gitra caAc man hinh hién thj

@ User Login® Quan ly ngwdi ding dang nhap

@ Recipe Control® Quan ly viéc tao mé&i, thém, sira, xba cac recipe

@ Basic |0 Status® Hién thi trang thai cta céac tin hiéu giao tiép co ban

@ Program Control Quan ly viéc chay va dirng cac Scheduler xt ly &nh

@ Title Bar® Hién thi tiéu dé, ID thiét bi, phién ban chwong trinh

@ Main Display® Hién thi trang thai, két qua xt ly, trang thai giao tiép v&i PLC/PC

(1) Viéc quan ly tai khoan ding nhap gitp kiém soét viéc thay déi cac thong sé cai dit ciia chwong trinh. Trong mét sb trwéng hop, chi

6 céc tai khoan admin méi dwoc phép truy cap va thay déi cac parameter. Xem chi tiét tai Section 5.2.

(2) T4t ca cac thong sb cai dat dwoc quan ly theo model. Viéc quan ly nay giip ngudi ding d& dang phan biét dwoc model nao dang
dwoc si dung cling nhw thuan tién trong qua trinh thay déi model (Job change). D@ liéu théng sé clia tit ca cac model duoc lwu tai
dia chi: C:\CVAIO.Bplus\Recipe

(3) Cac tin hiéu 10 bao céo trang thai clia chwong trinh cho PLC. Bit Ready 14 tin hiéu duy tri ngay sau khi nit START dwoc bam. Bit
Alive 14 tin hiéu nhay On, Off theo chu ky 3 giay. Sau 3 giay ma khong thay Bit Alive thay ddi trang thai thi xem nhw chwong trinh

dang bi 1i va can tién hanh khéi dong lai chwong trinh. Xem chi tiét tai Section 1.3

(4) Tén va ID cla chuong trinh cé thé thay ddi bang cach nhdp dlp chudt va thay ddi 1 tén mai hodc stra truc tiép trong system file tai
dia chi: C:\CVAIO.Bplus\System. Kich dup chuét vao trang thai “Actived” dé kiém tra théng tin license ctia dongle key.

(5) Tham khao thiét ké mau cla chwong trinh véi 3 Schedulers & Case Study 1

Note: Trong phién ban dung thi khéng cé dongle key, chwong trinh sé twr déng déng tat ca cac luéng xwrly anh va thoat ra sau

30 phut ké ter khi khéi déng. Thoi gian con lai cda méi 1an dung thi dwoc dém ngwort va hién thj dwéi ddy man hinh.



Ul Design — Giao dién thiét ké hién thi
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@ Ul Design® Lwa chon hién thi man hinh thiét ké GUI
(2) Main Display® Danh sach cac déi twong hién thi
@ Screen control Lwa chon chuyén déi gitra cac man hinh hién thi
(») Gui Library® Thw vién cac déi twong hién thi®
@ Display Property® Hién thi cac dac tinh ctia dbi twong hién thi dwoc chon
@ Reload/Save- M@ lai / lwu cac cai dat hién tai cia model

(1) Can phai d&ng nhap véi quyén Engineer hodc Admin dé co thé chuy cap cira sé nay. Cira sb sé tw dong chuyén vé man hinh Main
sau 10 phut khéng c6 tac dong chudt nao.

(2) Ngoai trir dbi twong ScreenDisplay, tat ca cac ddi twong con lai déu cé thé tiy bién vi tri theo yéu ciu clia ngwoi dung. S lwong

SchedulerDiplay ciing chinh la s lwgng ludng xi Iy &nh sé dwoc ding trong chwong trinh. Xem chi tiét tai Section 2.3

(3) Viéc Iwa chon str dung ddi twong hién thi nao tiy thudc vao yéu ciu cla tirng bai toan x ly anh. Ludng x& ly anh dwoc céu tric tach

biét v&i ludng hién thi nén sé lwong ddi twong hidn thi khdng lam anh hwéng dén thoi gian (tack time) xd ly cGia chwong trinh.
(4) Caidat lien quan dén cac dbi twong hién thi co thé xem chi tiét tai Chapter 2.

(5) TAt ca cac thay ddi lién quan dén thudc tinh d&u dwoc lwu lai trong log file va khdng dwoc Iwu lai cho dén khi ngwdi diing Iwa chon
SAVE toan b6 model dang dwgc str dung.

Note: Pé dam bdo moi thao tic da dworc Iwu lai, sau khi lwra chon SAVE nén thd RELOAD va kiém tra lai déliéu 1 14n néra.



Model — Giao dién thiét ké Vision Process
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Model® Lwa chon hién thi man hinh thiét ké Vision Process

Process Control
Process Display®
Process Status
Scheduler Process®
Tool Library

Tool Properties®

Manu céac diéu khién chirc nang cla Vision Process
Hién thi Scheduler va cac cong cu x& ly anh

Hién thi trang thai cGa Vision Process

Lwa chon cac process hién c6 clia chwong trinh
Danh sach cac cong cu xt ly &nh

Hién thi cac dac tinh cha cdng cu x& ly anh dwoc chon

QEPOOF®OO

(1) Trong l&n dau tién dwoc lwa chon, chwong trinh sé& mét thdi gian dé load tat ca cac thw vién can thiét. Dac biét 13 trong trwong hop

c6 str dung thw vién ctia Cognex Vision Pro

Chi c6 céc Input va Output cling loai méi cé thé két néi dwoc véi nhau. Thong tin chi tiét vé cac loai dau vao, du ra tham khao

2

Section 3.1. Céng cu Scheduler va Algorithm la bét buéc dé& dadm bao cac qué trinh x( ly c6 thé thwc hién dwoc.
(3) TAt ca cac process dwoc hién thi tai day. Trong trwdng hop Scheduler chwa dwgc chon, Vision Process dugc gan cho gia tri Null
TAt ca sw thay ddi lién quan dén dac tinh clia cac cong cu déu dwoc lwu lai trong log file.

4)

Note: Sau khi tat ca cdc tool dwort thuc thi, cdn phai 4n Stop dé dwa toan bé process vé trang thai san sang



Calibration — Giao dién can chinh tw déng
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@ Calibration® Lwa chon hién thi man hinh cén chinh tw dong

@ Calibration Control® Manu céc diéu khién qua trinh can chinh chay single run

@ Calibration Display Hién thi Calibration Scheduler va cac céng cu cho cdn chinh Auto
@ Calibration Status Hién thi trang thai cGia qua trinh can chinh

@ Interface Status® Lwa chon céac process hién c6 cla chwong trinh

@ Tool Properties® Hién thi cac dac tinh cha cdng cu x& ly anh dwoc chon

@ Calibration Auto® Chay hoac hay qua trinh can chinh tw dong

(1) Can phai dang nhap v&i quyén Engineer hodc Admin dé cé thé chuy cap clra s6 nay. Day 1a man hinh cho ché dé can chinh ty dong
¢ lién két véi PLC/PC. Tham khao thém ché do can chinh manual & Section 4.2

(2) NGt Run chi c6 tac dung chay Single Run dé kiém tra cai dat cla tirng cong cu x(r ly anh. NGt New sé tao ra 1 process can chinh mai.

() Tham khao Interface Sequence & Section 4.3. Interface Type va cac thong sb cai d&t lién quan dén can chinh doc 1ap so véi cac
théng tin Interface cda chwong trinh chinh.

(4) T4t ca sy thay dbi lién quan dén dac tinh clia cac cong cu déu dwoc lwu lai trong log file.

(5) Qua trinh can chinh sé chia lam 2 giai doan: Translation va Rotation va sé dwgc thyc hién lién tuc



Machine Vision Platform CVAIO B+ 1.2 GUI Introduction @

Setting — Giao dién cai dat lién quan

@ Setting® Lwa chon hién thi man hinh cai d&t Setting

@ User Design UI® Man hinh mé& dé ngudi dung c6 thé thiét ké thém tinh nang khac
@ Interface Status® Trang thai On/Off cta tirng 10 trong cac Interface twong rng

@ Interface Control Chay hoac dirng quan sat trang thai cla Interface

@ Interface Properties Hién thj dac tinh cta Interface dwoc chon

@ Load Save Tai hoac Iwu lai thong tin Interface

(1) Nguoi ding cé thé thiét ké them phan hién thj trong project “CVAIO.Bplus.SettingGUI"
(2) TAt ca céc thong tin v& interface cla chwong trinh chinh s& dwoc lién két va hién thi tai day. Trong trudng hop chuong trinh chinh

dang & ché do Auto thi ngwoi ding sé khong thé thay dbi cac déc tinh cla Interface va ngwdi dung cé thé quan sat trang thai lam
viéc hién tai ctia cac 10 (Monitor Mode)

7|Page
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History — Giao dién lich str Log va hinh anh

Details

20221217

19:51:34.316

Tool Selected: Scheduler

Saturday ., December 17, 2022

(O _spem ] (O schesuer ]|

2022-1217

19:51:36.389

Tool Selected: Light Control 1

20221217

19:51:37.974

Tool Selected: Light Control 0

20221217

19:51:41.570

LightControl - Parameter changed: Name Light On

2022-1217

19:51:43.797

Tool Selected: Light Control 1

(@ Poems ) (@ Cotomion )

20221217

19:51:49.651

LightControl - Parameter changed: Name Light Off

20221217

19:51:54.592

Tool Selected: AgoObjectAlign1P 0

(O ][O o ]

End Date
Saturday . December 17, 2022

2022-1217

19:51:57.472

Tool Selected: Light Off

20221217

19:52:14.518

Tool Selected: Scheduler

20221217

19:52:24.809

Tool Selected: Template Match 0

2022-1217

19:52:26.840

Tool Selected: Fixture 0

20221217

19:52:28.737

Tool Selected: Light Off

20221217

19:52:32.256

Tool Selected: Scheduler

2022-1217

19:52:43.877

Tool Selected: Acquisition 0

20221217

19:52:44.222

Tool Opened: Acquistion 0

20221217

19:52:46.928

Tool Selected: Template Match 0

20221217

19:52:47.235

Tool Opened: Template Match 0

20221217

19:53:10.442

Scheduler - Parameter changed: Name Calibration Scheduler 0

(@ oxoway ] (@

ok

(@ nNeDsley | (©

NG )|

20221217

19:53:10.442

TemplateMatch - Parameter changed: Name Template Match 0

20221217

19:53:10.443

Auto Calib Tool Created: Template Match 0 CVAIO Bplus. TemplateMatch TemplateMatch

20221217

19:53:10.443

Openning Cabration Window

@ History

@ History Display

@ Log History Control®
@ Image History Control

8|Page

20221217

19:53:10.443

ImageAcquistion - Parameter changed: Name Acquistion 0

2022-1217

19:53:10.444

FindCalibMatrix - Parameter changed: Name Find Calib Matrix 0

20221217

19:53:10.444

Auto Calib Tool Created: Find Calib Matrix 0 CVAIO.Bplus Calibration. FindCalibMatrix

20221217

19:53:10.445

Auto Calib Tool Created: Calibration Scheduler 0 CVAIO.Bplus. AutoCalibration Scheduler

20221217

19:53:10.445

Auto Calib Tool Created: Acquisition 0 CVAIO.Bplus.Acquisttion.Image Acquisition

20221217

19:53:13.732

Tool Selected: Find Calib Matrix 0

20221217

19:53:36.384

Process load fail: D:\00 CVAIO\01 Sokttion Release\CVAIO Bplus\Debug'aaa vpj

20221217

19:54:19.987

Openning SettingGUI Window

20221217

19:54:21.329

Openning History Window

Lwa chon hién thi man hinh lich st Log

Théng tin lich st log hodc hinh anh

Lwa chon hién thi thong tin lich st Log

Lwa chon hién thj lich s& hinh &nh (Raw Image & Display Image)



1.3 Platform Structure — C4u triic chwong trinh

4 Industrial PC A Lighting
Controller
Lighting
Interface
| Boral 232 |,
Image
Acquisition Acquisition
| ]
RS485
l Image Image
; Processing | : Processing 3
PLC ] GigE / Usbh3.0
(HW) : :
i 1 H ] :
E’ Algorithm [+ Algorithm | £ — Hik Camera
Data ' H : HW

e oo Reeend e Fro = l

A <+ Multi-Scheduier might require higher HW PC_/

Chuwong trinh dwoc céu tric thanh cac module riéng biét bao gébm c6 module giao tiép PLC, module
giao tiép v&i camera, module giao tiép v&i bo didu khién dén va cac module x& ly &nh. Chwong trinh
chinh dwoc thiét ké dé& cé thé thém bét cac process vision mot cach dé dang va cac process vision
dwoc thém vao déu cé thé lién két véi cac module con lai dé thiét 1ap két ndi véi phan cirng. Ban than
bén trong cac module giao tiép v&i phan cing, cac 16p twong (rng véi cac phan cing khac nhau ciing
dwoc phan chia ré rang dé c6 thé Iwa chon cho phu hop véi tivng hé théng thuye t&. M&i thao tac bdc tha

Scheduler Display, mét vision process sé& dwoc thém vao cung cap cho ngwdi dung kha nang thiét ké

mot ludng x& ly anh. Viéc diéu khién hoat ddng cua tirng process vision tuan theo 10 sequence nhu md

ta & hinh trén day.Tham khao thém vai tro clia cac IO & section 2.3 va section 3.10.

' ’_\ ’_\ ’_\ PROGRAM IO
O-Alive ‘ ON ’. |
OFF

O-Ready
i o e e o e e e e e e e e e e e e e e e e e e e

I - 1 OYOLE 1 SCHEDULER 10
O-Ready DFI: : |

1

1

1
I-Start 0
|-Trigger ‘

/| OFF
ON
‘OFF

OFF

Image Process
—

ON
OFF| _"TOFF

—

0O-Trigger Ack

|-Calc
Algo Process :
0-Calc Ack OFF OFF
Data Analysis ON
O-OKkiNg OFF|' '/ OFF
'/ ON .
1

I-Comp OFF| aFF

o e e




Setup Guide — Cac bwérc dé thiét |1ap chwong trinh
Dudi day la chi tiét cac bwdc dé thiét lap mot chwong trinh xd Iy &nh
% Step 1: Khéi dong chwong trinh
e Chuong trinh: CVAIO.Bplus.exe e Cura sd thiét 1ap cai dat chuwong trinh

Name Date modified Type CVAIO B+ 5.0.1 Date 2023-02-21

5]
0]
1:28 AM Application o Copyright by AI0 MATRIX Time 11:50:14

Application exten. |

B CVAIO.Bplus

] Basler Pylon.dll /3

— (1) Loading: CWAIQ Bplus Interface. Modbus TCP, Version=1.0.0.0. Culture=neutral, PublicKey Token=null
] CLIDelegate.dll

Application exten.

« Step 2: BDang nhap ngwei dung — User login
e Nhap user & password sau d6 badm log in dé dang nhap tai khodn nguoi quan tri. Phai dang nhap
véi quyén admin hodc engineer maéi cé thé thiét 1ap chwong trinh mai. Chi tiét tham khao Section
5.2

% Step 3: Khéi tao Model - Recipe
e Tao model mé&i dé quan ly toan bd cac cai dat lién quan. Trong trwdng hop CREATE RECIPE
mudn tao dwa trén 1 model hién co, ngudi dung cé thé st dung tinhnang | [ [ o

COPY. Di¥ liéu lién quan dén model duoc lwu tai C:\CVAIO.Bplus\Recipe e

.:‘ Step 4: Cai dét giao tiép VGi PLC COMMON PROPERTIES ~
«  Chuyén sang man hinh Ul Design dé bét dau thiét ké GUI - ILE ;
Rows 60
e Chubt trai vao man hinh chinh hodc chuyén lwa chon properties bén trai Coume. 7z
thanh COMMON PROPERTIES. ¥ 5 IF Cammrication
B 10Type MedbusRTU
e Lya chon loai giao tiep cho di¥ liéu 10 On/Off tai I0Type =2
, ComData MelsecTCP
e Lwa chon loai giao tiep cho di¥ liéu data tai DataType st g,
OutReady 65

e Tuy theo loai giao tiép dwoc chon cla IOType va DataType, cac lwa chon |+ 3.1oafie

MaxLogDate 5

twong (rng s& mé ra dé cai dat thém théng tin giao tiép S (o
. i Savelisplaylmage False e
e (Cai dat dia chi IO cho céac tin hiéu Reset, Alive, Ready. Xem chi tiét tai | o
IF Comunication type

Section 1.3

% Step 5: Thiét ké giao dién hién thi 1
e Lwa chon sb man hinh hién thi bang cach béc tha dbi twong ScreenDisplay. Lwa chon tén hién thi va
chon ScreenDetach 1a True néu muén hién thj ra 1 man hinh riéng biét.

e Lwa chon sb lwong ludng x& ly anh bang cach bbc tha déi twong SchedulerDisplay.

e Mbi Scheduler sé& c6 1 GUID khéng tring 13p dé sau do cac dbi twong hién thi khac sé lwa chon dé
két ndi va lay dir lieu hién thi.

e Chon vao tirng Scheduler sau d6 thay ddi cac thudc tinh lién quan bao gdm SchedulerType va cac
IO liéen quan dén logic hoat ddng ctia scheduler. Chi tiét tham khéo section 2.3

e BAm Save dé lvu lai cac thiét ké hién tai.



Machine Vision Platform CVAIO B+ 1.4 Setup Guide @

Wai

= EETEZTL | Inspection Scheduler
ulerDisplay

E] Interface Display
B ImageDisplay
[ GndViewDisplay
-] ListViewDisplay
B GraphDisplay
....B LabelDisplay

Scheduler Properties Alignment Scheduler

2. Scheduler - WaitErrorResetAck 1000 ms ()
SchedulerType  Schedulerinspectio
Scheduler
SchedulerNar SchedulerDisplay &
~  |FCommunica
> ComlQ  ModbusRTU
InStatt 1
InComple 7
OutRead 70
OutOK 76
OutNG 77
» ComData MelsecTCP
DataAdd 200
SchedulerSta Ready
SchedulerTac 0
DicDisplay  CVAIQ.Bplus GUI Core
ListViewDisple
GridView Displ

IsSelected
IsSelected

oenens e

ALIGNMENT DISPLAY |

% Step 6: Thiét ké thuat toan xtr ly anh
e Chuyén sang man hinh Model dé bét dau thiét ké process

e B&m vao tirng Scheduler phia dwéi dé hién thi tirng process

TOOL LIBRARY
= Common
uisttion
S Control Button
# Image Save
# Region
» sl Drag&Drop
Templat
& Light
- Calibration ring
i Deprecated
7l Geometry - Creation
i Geometry - Finding & Fiting
i Geometry -

Tool Properties

Light CH2On i AlgoObjectAlign1P0

~ 310 Setting
ComiO h -
InTrigger! g LIOJOlE] waiting CICOIE]  waiting
InTrigger2
InTrigger3
InTrigger4
InCalc
OutTrigger! Ack
OutTrigger2Ack
OutTrigger3Ack
OuiTrigger4Ack
OutCalcAck
4.10 State
Trigger! State
Trigger2State
Tigger3State  False
TriggerdState  False
CalcState False

Trigger Ack State False Active Process

re o
| (0) SchedulerDisplay #0 (Std)

e Chuét phai vao cong cu Scheduler d& thém hoac bét sé lwong trigger. Tham khao thém vé
Scheduler tai Section 3.10

e Lwa chon codng cu Algorithm rdi kéo thd vao man hinh. M&i process chi dwoc st dung 1 cdng cu
Algorithm. Tham kh&o thém vé Algorithm tai Section 3.11

11|Page



e Kéo tha cac cong cu xt Iy anh khac tiy theo yéu cau cla bai toan

e Click dup vao céng cu Scheduler dé bat-tat cac trigger trwdc khi bAm Start dé chay, Stop dé reset.

% Step 7: Thiét ké giao dién hién thj 2
e Chuyén sang man hinh Ul Design dé bat dau thiét ké cac thanh phan con lai ctia GUI
e Béc tha cac déi twong tiy theo yéu cAu ctia bai toan vision.
e Lua chon OwnerScheduler (Scheduler ma tirng déi twong hién thj sé két ndi vao dé lay thong tin)
cho tirng déi twong hién thi.
e Diéu chinh thudc tinh ctia cac ddi twong hién thj theo hwéng dan & Chapter 2

e BAm Save dé lvu lai cac thiét ké hién tai.

% Step 8: Hoan thién va chay thtr vé&i chwong trinh moé phéng

e Trong trwdng hop khong cé PLC dé két ndi trwe tiép, ngwdi ding cé thé st dung bd mé phéng PLC
v&i module interface Modbus TCP/IP.

e Quay lai Step 4 va diéu chinh toan bd lwa chon I0Type va DataType thanh ModbusTCP (127.0.0.1).

e Khé&i ddng chwong trinh mé phéng PLC

e BAm START trén chwong trinh Vision dé& chay chwong trinh

e B&m START bén chwong trinh mé phéng dé chay md phdng va két néi véi chwong trinh vision qua
Modbus TCP.



CHAPTER 2: GUI LIBRAY — THU VIEN CAC DO
TUONG HIEN THI

2.1 Overview — Gidi thiéu chung

2.2 Screen Display — Hién thji da man hinh

2.3 Scheduler Display — Hién thj ludng x& Iy dnh

2.4 Interface Display — Hién thj trang thai giao tiép véi PLC/PC

2.5 Image Display — Hién thj hinh dnh

2.6 Grid View Display — Hién thj di# liéu dang lu6i

2.7 List View Display — Hién thi di liéu dang danh sach

2.8 Graph Display — Hién thi dd thi

2.9 Label Display — Hién thj nhan

Cac noi dung sé dwoc dé cap trong chwong nay:

23 Téng quan vé y twéng thiét ké man hinh hién thi
R Céc chirc nang, thudc tinh chung cda tat ca déi twong hién thi
R Chtrc nang, thudc tinh va cach sir dung cla tirng ddi twong hién thi

Case Study 1: Thiét k& man hinh hién thi cho 1 Task c6 3 luéng xt& ly anh
<> Case Study 2: Chuwong trinh hién thj trén 2 man hinh doc l1ap



2.1 Overview - Giéi thiéu chung

DPoéng luc cho y twéng thiét ké man hinh hién thi dén tlr yéu cau thwc té cta cac bai toan vision trong hé
théng tw dong hoa. Mdi bai toan khac nhau sé yéu cau thém hodc bt cac dbi twong hién thi. Viéc ¢b dinh cirng
cac ddi twong hién thi nhw cac chwong trinh hién nay sé lam gidm di s linh hoat trong trai nghiém clGa ngudi
dung. Dé loai bé céac trd ngai d6, CVAIO B+ cung cip sw tly bién trong giao dién hién thj t&r viéc lwa chon sb
lwong ludn x& ly cling nhw viéc tang gidm man hinh quan ly hién thi. Bang céac thao tac béc tha (drag & drop) don
gidn, nguoi dung co thé tw lwa chon cac dbi twong hién thi va sép xép cac déi twong theo yéu cau cla tirng bai
toan. V&i cac thao tac bAm chudt don gian, thudc tinh cda tirng ddi twong hién thj c6 thé dwoc thay dbi ma khong

tbn qua nhiéu thei gian.

Hwéng dan thao tac thiét k& man hinh hién thi:

D3

s Step 1: Lwa chon man hinh hién thj sé thiét ké

D3

s Step 2: Lwa chon déi twong hién thi va bbc tha vao vi tri bat ky

D3

s Step 3: Didu chinh kich thwéc, vi tri ctia dbi twong hién thi

D3

s Step 4: Lwa chon Owner Scheduler ma ddi twong sé két ndi dén

DS

» Step 5: Diéu chinh thudc tinh cha déi twong

DS

» Step 6: Kiém tra thong tin va lwu lai két qua thwe hién

7\
GUI LIBRARY [Sded.ler[ﬁq)lay HO (Std) ( 6 ) WaitEmmorResetAck 1000 ms w
- & Display Control ImageDisplay #0 tﬁa'
~) SchedulerDisplay | o Image Info
IerfaceDispla - GUID: 515£2149-ab%e-4a36-a6d5-DacSdEf5406a
ImageDisplay MName: AlgolnspecHisto 0
GrdViewDisplay Image Name: AlgolnspecHisto 0
List\ViewDisplay Scheduler GUID: 1f3f78a3-4e62-49%ab-828c-3ddb6Ef35124
GraphDisplay
LabelDisplay
- & Screen Control
D ScreenDisplay
DISPLAY PROPERTIES ~ COMMON PROPERTIES v
B | e | .
~ 1. Information a1~ 1.Display ~ |1 #0 @ (7]
DisplayMame ImageDisplay H0 Rows 60
Name &g Display #0 Columns 72 c
Type Bplus GULC ShowGrid True
OwnerScheduler 82-aebc-472 EnableMove True
Row 2 w 2. IF Communication
Column 0 [0Type ModbusRTU
RowSpan 22 ComlO ModbusRTU
ColumnSpan 23 DataType MelsecTCP
GUID cécdf16d-bedb-43(F-8 ComData MelsecTCP
lsSelected True InReset 0
IsEditMode True OutAlive 64
v 2. Image Display OutReady 65
ToolName ~ 3. Log File
Selectedimage 10 MaxLogDate 5
ControlVisible False Savelmagelk False
Dock Left SavelmageMg True
StatusVisible False © SaveDisplaylmage False
OwnerScheduler ComData
OwnerScheduler IF Comunication type
[ RELOAD J
[ SLNE ] ( (1) INSPECTION GUI ]

(1) Rows: Sé hang chia cda lwéi trén man hinh thiét ké GUI

(2) Colums: Sé cét chia cua lwéi trén man hinh thiét ké GUI

(3) ShowGrid: An hién lu6i trén man hinh thiét ké GUI

(4) EnableMove: Cho phép chinh s vi tri cda cac déi trrong hién thj



(5) 10Type: Loai giao tiép vé&i PLC dé truyén nhan trang thai 10

(6) ComlO: Thuéc tinh cai dat cda giao tiép véi PLC dé truyén nhén trang thai 10
(7) DataType: Loai giao tiép v6i PLC dé truyén nhan Data

(8) CombData: Thudc tinh cai d&t cda giao tiép véi PLC dé truyén nhan di liéu data
(9) InReset: Tin hiéu IO dé reset lai toan bo cac ludng xd ly anh

(10)OutAlive: Tin hiéu bao trang thai dang hoat déng cua chwong trinh (nhay on/off 3-5s)
(11)OutReady: Tinh hiéu bao trang thai sén sang cda chuwong trinh
(12)MaxLogDate: Giéi han sé ngay lwu gid lich sc

(13)SavelmageOk: Lwa chon luu hinh anh raw khi két qué x ly OK
(14)SavelmageNg: Lwa chon lwu hinh &nh raw khi két qué x& ly NG
(15)SaveDisplayOk: Luwa chon luu hinh dnh hién thj trén GUI khi két qua xd ly OK
(16)SaveDisplayNg: Luwa chon lu hinh dnh hién thj trén GUI khi két qua x& ly NG

(1) DisplayName: Tén cda déi tong hién thj sé xuét hién trén man hinh chinh
(2) Name: Tén cda déi tuong hién thj dung dé quan ly néi bé (read only)

(3) Type: Phan loai cda déi tuong hién thj (read only)

(4) OwnerScheduler: Scheduler ma déi tuong hién thj sé duoc dinh vao dé lay dir liéu
(5) Row: Vjtri tinh theo hang

(6) Column: Vi tri tinh theo cét

(7) RowSpan: D6 réng tinh theo sé hang

(8) ColumnSpan: D6 réng tinh theo sé cét

(9) GUID: ID dinh danh cua déi tuong (read only)

(10)IsSelected: Trang thai lira chon (read only)

(11)IsEditMode: Trang thai chinh sira (read only)

< Note:
v Ccac trang thai read only & cac thudc tinh duoc st dung trong néi bo chuong trinh, nguoi diing khéng thé didu chinh cac thudc tinh
nay.



7

% Muc dich: Tang gidm sb lwong man hinh hién thi dé dap tng
trong trwdng hop ngwdi dung st dung nhiéu ludng x& ly anh, dic

biét 1a trong trwerng hop mudn hién thi trén nhiéu pc monitor.

(1) ScreenDetach: TAch man hinh ra hién thj & 1 cira s
riéng biét

2.2 Screen Display - Hién thi da man hinh
DISPLAY PROPERTIES v
=41
+ 1. Information
DisplayMame ALIGNMENT DISPLAY
MName Screen Display #1
Type CVAID _Bplus GUI Core
OwnerScheduler
Rowy 58
Column 36
RowSpan 2
Column5pan 36
GUID faa91f6d-26b1-docl-h B2
s Selected True
|z Edit Mode True
w 2 Screen Display
ScreenDetach True
MName
Mame

2.3

Scheduler Display — Hién thj luéng xtr ly anh

[-mg'{)iﬂﬂar #0O (Std)

WaitErorResetAck 1000 m(l}

% Scheduler
SchedulerMar SchedulerDisplay &
%  |FCommunica
Coml2  ModbusRTLU
InStat 1
InComple 7
CutRead 70
QoK 76
OuNG 77
ComData MelsecTCP
DataAdd 200
SchedulerSta Ready
SchedulerTac 0
Diclisplay  CWAIQ Bplus. GUI Core
ListView Displ:
GridView Displ

| TR |

Mame

DISPLAY PROPERTIES w

=24 |

v 2 Scheduler ~
SchedulerType  StdScheduler

7

% Muc dich: Tang gidm sb lwong lubng x& ly anh, lva chon loai
ludng x& ly (bao gébm cac bwéc trwde khi x& ly anh, truyén nhan
di liéu voi PLC). Nguoi diing c6 thé tu thiét k& 1 logic phi hop voi
yéu cau cua tirng bai toan. Chi tiét vé viéc thiét ké tham khao tai
Section 6.3.

(1) SchedulerType: Loai luéng xd ly anh,

(2) ComlO: Loai giao tiép cho di liéu 10 On/Off (Melsec
TCP, Modbus, Serial Port)

(3) InStart: Input bao hiéu bat ddu qua trinh xc ly

(4) InComplete: Input bao hiéu két thiic qua trinh xd ly

(5) OutReady: Output b&o luéng xt ly dnh dang & trang
thai sén sang

(6) OutOk: Output béo két qué x Iy va phan dinh OK

(7) OutNg: Output béo két qué xi Iy va phan dinh NG

(8) ComData: Loai giao tiép cho di¥ ligu Data

(9) DataAddr: Vjtri bt d4u ghi di¥ liéu Data



2.4 Interface Display — Hién thi trang thai giao tiép v&i PLC/PC

DISPLAY PROPERTIES

% Muc dich: Hién thj trang thai hién tai cla

: X
0 1F v cac 10 giao tiép v&i PLC cla ludng x& ly anh
ModbusRTLI dwoc dinh vao. Ngwoi dung can lwa chon ludng
D;::;TCP X ly anh twong ng & thudéc tinh Owner
o Scherduler.

Start - 1

Comp - 7

Ready - 70

Ok -76

Nag - 77

(1) ComlO: Loai giao tiép cho di liéu 10 On/Off (Melsec
TCP, Modbus, Serial Port ...)

(2) InStart: Input b&o hiéu bt dau qua trinh xd& ly

(3) InComplete: Input bao hiéu két thiic qua trinh x& ly

(4) OutReady: Output b&o ludng xt# ly dnh dang & trang
thai sén sang

(5) OutOk: Output béo két qua xi ly va phén dinh OK

(6) OutNg: Output béo két qua xi ly va phén dinh NG

(7) CombData: Loai giao tiép cho diF liéu Data

(8) DataAddr: Vij tri bat d4u ghi di¥ liéu Data

imageDrsplay #1 @) % Muc dich: Hién thi hinh anh cda cac giai

doan trong qua trinh x& ly. Ngwdi ding can
lwa chon ludng x& ly anh twong wng & thudc
tinh Owner Scherduler sau do lya chon cbng
cu x ly anh trong lubng dé6 & thudc tinh

ToolName.

(1) ToolName: Cong cu x&¥ ly dnh ma hinh dnh sé duoc lay
(2) Selectedlmage: vj tri trong danh sach anh cda tool

(3) ControlVisible: An hién thanh céng cu diéu khién

(4) Dock: Vijtri cdia thanh cong cu diéu khién

(5) StatusVisible: An hién thanh coéng cu trang thai

(6) AutoFit: Tw déng dién ddy cda hinh &nh

(7) CenterLine: An hién dwong tam

(8) ShowAxis: An hién truc toa do

(9) Coordinate: Lya chon toa do hién thj

2|41 |
w 2. Interface Display
¥  |nterface
ComlQ MadbusRTU
InStart 1
InComplete 7
QutReady 70
OOk 76
QNG e
ComData MelgecTCP
DataAddr 200
1. Information
2.5  Image Display — Hién thj hinh anh
DISPLAY PROPERTIES w
=14 |
CwnerScheduler -h
Row 12
Column 36
RowSpan 22
ColumnSpan 23
GUID 4001aab0-50c-453b
|z5elected True
lzEditMade True
w 2 Image Display
ToolMame
Selectedimage 10
ControlVisible Falze
Dock Left
StatusVisible False
AutoFit True
Centerline False
Show Auxis False
Coordinate Pixel v
Name

Mame



2.6

Grid View Display — Hién thj dir liéu dang lwé&i

DISPLAY PROPERTIES

=81 |

w 1. Information

O % Muc dich: Hién thj cac dw

GridViewDisplay #1

Key Value liéu dang lwéi cé trong ludng x ly

Complete 468 anh twong &ng & thudc tinh

Wiite OK/NG 73 o Scherduler. Nauoi di )

wner rduler. i dun

Wrte Data 73 er scherduler. Nguot dung co

Judgemert 373 kha nang thém bdét loai div liéu

Vision Process 348 nay bang cach sra dbi trong ma

Calc Off 43 N . .
ngudn cua Scheduler twong ng.

Calc On 249

Trigger 1 O 3 Tham khao Section 6.3

Trigger 10n 16

(1) GridName: Tén cda di¥ liéu dang Iwéi trong Scheduler
(2) GridType: Loai di¥liéu dang bang

.
Scheduler Log 9 % Count: 50 15| €
Time Scheduler Message

L4 >

% Muc dich: Hién thi cac di¥ liéu dang danh sach c6 trong ludng xt
ly anh twong &ng & thudc tinh Owner Scherduler. Ngwdi dung cé kha
nang thém bot loai di liéu nay bang cach sira déi trong ma ngudn

clia Scheduler twong ng. Tham khao Section 6.3

(1) ListName: Tén cda d liéu dang danh sach
(2) ListColumn: Sé cét hién thj
(3) HeaderNames: Tén cta cac cét hién thj

DisplayMame Scheduler Time
Mame GridView Display #0
Type CVAIO Bplus . GUI.Core
OwnerScheduler of 33X 782-aebc472bb
Fow 10
Column 11
FowSpan 12
ColumnSpan 36
GuID 7295ead(-579c-4d57-85 %
lz5elected True
I=EditMode True
w 2 Gnd View Display
GridMame Scheduler Time
Grid Type System Collections Generic
Name
MName
2.7  List View Display — Hién thi di¥ liéu dang danh sach
DISPLAY PROPERTIES v
o=l |
Mame ListView Display £0 h
Type CWAIO _Bplus GUIC
OwnerScheduler of 33f782-aebc-472
Row 13
Column 19
RowSpan 14
ColumnSpan 41
GUID Z25d8d5h2-1555-4745-
l=5elected True
lsEditMode True
w 2 List View Display
ListMame Scheduler Log
ListColumn 3
HeaderMames (Collection)
MaxLines 50
W
Name
Mame

(4) MaxLines: Sé dong hién thj téi da



2.8  Graph Display — Hién thij dé thi

DISPLAY PROPERTIES

=41 |

GuUID
lsSelected
lsEditMode

GraphMame
CurveCournt
MaxData
GraphPane
MainAuxis Title
SubAxisTitle
*GridVisible
Y GridVisible
ZeralineVisible
w  Misc
CurveList

MainAxis Title
Main Axis Title

f9dacdbd-217b-40c5-{ »~
True
True

w 2. Graph Display

3
50
CVAID_Bplus_ZedGi

False
False
True

(Collection)

GraphDisplay #0 S R count: 50 €

08 +
07 +
06 1+
05 +
04 +
03 +
0.2 +
01 +

7

% Muc dich: Hién thj cac di¥ liéu dang db thj c6 trong ludng Xt ly
anh twong ng & thudc tinh Owner Scherduler. Ngw&i dung cé kha
néng thém baét loai di liéu nay bdng cach stra dbi trong ma ngudn

cua Scheduler twong rng. Tham khao Section 6.3

(1) GraphName: Tén cda di liéu dang dé thj
(2) CurveCount: Sé lwong diF liéu

(3) MaxData: Sé lwong diém téi da cua dir liéu
(4) MainAxisTitle: Tiéu dé cua truc chinh

(5) SubAxisTitle: Tiéu dé cda truc phu

(6) XGridVisible: Hién thj lwéi cda truc X
(7) YGridVisible: Hién thj lwéi cda truc Y
(8) ZeroLineVisible: Hién thj duoc toa d6 0



Machine Vision Platform AlO MATRIX
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Case Study 1: Ul Design

Giao dién cia mot chuong trinh ¢ 3 ludng xir ly anh st dung truyén théng modbus TCP/IP.

WaitErorResetAck 1000 ms )

WaitErrorResstAck 1000 ms

AlgolnspecHisto 0 [i]

GridViewDisplay #1

AlgoinspecHisto 0

GridViewDisplay #1

CVAIO Bplus GUI.Core| | ListViewDisplay #4 G % Count o ListVie ‘03§ 3¢ » Count o ListViewDisplay #2

hﬂ\ﬁeﬁi:*l}ﬁnﬂ o

Headerll Headerl Header2 Headerll Headerl Header2 Header0) Headerl Header2
20:59:48... Schedul... Calc Active state : 1195 20:59:46... 453 OK 20:58:47... Schedul... Finalization Done

IsSelected
IsEditMode

Header Headerl Header2
20:59:47... 466 oK

2. Grid View Display GridviewDisplay #2 ¥ | GridViewDisplay #2

GrdN:

GrdType enend]| | ey Value Key Value

Calc On 1195 Complete 467
Trigger 10ff 218 Write OK/NG 374
Trigger 10n 62 Write Data 374
Judgement 374
Vision Process 351
Calc Off 343
Calc On 251
220
42

ListViewDisplay 4

U!\ﬁeni:*ncmn;

Header0 Headerl Header2
20:59:48.. Schedul Finalization Done

Headerl) Headerl Header2
20:59:48.. 467 NG

20|Page
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WaitEmorResetAck 1000 ms )
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CHAPTER 3: TOOL LIBRARY — THU VIEN CAC CONG
CU XU LY ANH

3.1 Overview — Gidi thiéu chung

3.2 Common Tool — Acquisition, Imag File, Region, Template Match, Light Control

3.3 Calibration & Fixturing — Find Chessboard, Find Calib Matrix, Fixture

3.4 Deprecated — OR Decode

3.5 Geometry Creation — Create Circle, Create Line, Create Rectangle

3.6 Geometry Finding & Fitting — Find Line, Find Circle, Find Corner, Find Points

3.7 Geometry Measurement — Distance Points, Distance Line, Distance Circle

3.8 Geometry Intersection — Circle x Circle, Line x Circle, Line X Line

3.9 Image Processing — Add Weighted, Binarization, Blob, Histogram, Morphology

3.10 Scheduler — Cong cu diéu phdi cac nhanh x ly

3.11 Vision Algorithm — Thuét toan x ly anh

Cac ndi dung sé dwoc dé cap trong chwong nay:

23 Tdng quan vé cac céng cu x& ly anh
23 Giai thich chi tiét cac cong cu x& Iy anh, dau vao, dau ra, thong sb cai dat
<> Case Study 1: Kiém tra ban mach st dung histogram

<> Case Study 2: Chuwong trinh hién thj trén 2 man hinh doc l1ap



3.1 Overview - Giéi thiéu chung

Toan bd cac céng cu x& ly anh sé& dwoc diéu khién béi cong cu Scheduler. Day 1a cédng cu mac dinh dugc
tao ra trong cac process xt ly anh. Trong céng cu nay sé cé cac tin hiéu 10 dé giao tiép véi PLC thdng qua
module giao tiép da dwoc chon trong phan thiét ké GUI. M&i khi nhan dworc tin hiéu On tr PLC, Scheduler sé& kich
hoat cac Trigger thanh active va tlr d6 tat ca cac cdng cu xt ly anh dwoc ndi véi Trigger d6 sé& dwoc thyc thi theo
concept lan truyén doc theo cac dworng ndi. C6 tdng cong 4 Trigger trong mdi Scheduler. Trong trwdng hop khoéng
st dung hét ca 4 triggers, ngwdi ding c6 thé chon chudt phai va remove. Sau khi tat ca céc triggers can thiét da
dworc thwe thi, PLC s& On 1 tin hiéu Calc (néi tr Scheduler dén Algorithm) dé bao cho céng cu Algorithm biét toan
bd cac tinh toan da thuwc hién xong, tiép dén cong cu Algorithm sé téng hop va phat dinh két qua trwéc khi toan tat

toan bg cac tinh toan ctia 1 bai toan x ly anh.

Hinh dwéi day mo ta 1 process vision dung dé xac dinh vi tri cla vat thé st dung 1 camera va 2 1an chup

riéng biét st dung trigger 1,2.

% Step 1: Khdi tao toan bo cac params cua tat cd cac cong cu x& ly &nh

% Step 2: Robot mang camera di chuyén dén vi tri chup tht nhat. Kich hoat trigger 1 dé& thuwc hién viéc
thu thap anh, truyén hinh anh sang céng cu Template Matching 1 dé tim kiém vj tri diém mark. Két qua
tim dwoc sé& dwoc truyén sang cong cu thuat toan va cho xi ly tiép.

< Step 3: Sau khi robot di chuyén sang vi tri chup tiép theo. Kich hoat trigger 2 d& 1 1an niva thwe hién
viéc thu thap hinh &nh va tim kiém vi tri diém mark b&ng cong cu Template Matching 2. Két qua tim
dwoc sé van dwoc truyén sang cong cu thuat toan va che xt ly tiép.

% Step 4: Sau khi qua trinh thu thap két qua két thic. Kich hoat tin hiéu Calc dé truyén tin hiéu yéu ciu

thwe hién tinh toan két qua va dwa ra phat dinh vé cho céc ludng x& ly dé truyén di liéu sang cho PLC.

@ Trigger Outimage @ @ Inimage Outimage @ -
CORT waitng Point @) EEEE]
Image Load 1 T 1

CIOJ0)Z] Waiting
Image Load 1 T
[@ Image Load @] [@ Template Match @J

1
@ maeld @) [© Templstetaich @)
L' Trigger Outimage: ,J l. Inlmage Point 'J l. Trigger Cutlmage .J l. Inimage Paint. ’J

Image Load 0 TemplateMatch 0 Image Load 0 Template Maich 0
[@ Image Load @] [@ Template Match @] ©  ImageLoad D (© Template Match @)
\

AlgoObjectilign1P 0

N\

CICO[E) waiting D02 waitng CIClo)] waiting [Clolo)z] waiting
viang All in Waiting waing Geps o Active Trigger 1 Line  UUli wiis
Image Load 0 Template Match 0 Image Load 0 Template Match 0
@ @ Imgelozd &) (@ Template Match @) calc Trgz @ megeload @) (@ TemplateMaich @) @
7 @ Trigger—Butiiige @) @ Inimoge—Gwtiie @ r Tig Out]hage nimoge—Gefpage

Image Load 1 Template Maich 1 4

Scheduler [T | @ TemploieMatch_@)
)s[. Trigger—Outingze .J:H. Inkwege int \ 9 lnks

EEaE o [EEEE] ® 3 9 Point2

gegz o Active Calc Line CloEE o




Hwéng dan thao tac thiét ké thuat toan xt ly anh cuia tirng Scheduler:

% Step 1: Lwa chon Vision Process dé bat dau thiét ké

% Step 2: Didu chinh sé lwong trigger ctia Scheduler. Tham khao Section 3.10

% Step 3: Bbc tha thuat toan Algo-Tool x& ly &nh twong ng. Tham khao Section 3.11

% Step 4: Bbc tha cac cong cu x& ly anh theo yéu cau cla tirng bai toan

< Step 5: Két ndi cac dau ra va dau vao cla cac cong cu theo yéu cau cla bai toan

% Step 6: Nhay dup chuét vao tirng céng cu x& ly anh dé mé ctra s chinh sira chi tiét
% Step 7: Nhay dup chubt vao Scheduler & mé ctra sé mé phéng cac tin hiéu 10

% Step 8: BAm Start dé chay toan bd process, Stop dé khéi tao lai toan bd cac céng cu
% Step 9: Diéu chinh thudc tinh 10 giao tiép PLC cla cac Scheduler

N
TOOL LIBRARY rUU‘@HH|Gm‘§‘
Common ~

Calibration & Fixturing
Deprecated

Geometry - C

Geometry - Finding & Fitting
Geometry - Measurement
Geometry - Intersection

Image Processing i 0 Convent 0 Templste Match 0 Rotate 0 Rey
Data Anaiysis A6 D) [mageLozd] ImageLoad - R
Data Sending Scheduler ~=>{@ Trigger Dutlmage @ L] @ Inlma
f
Al Deep Leaming | EEEE s | & =
- Tool by User d “
& —
Cognex Vision
~ . Halcon Vision SEEa ° i Image
ision Algoritn v SELE
\?1 - {
TOOL PROPERTIES SIMULATOR: Scheduler  9-18 ] % [Celo)E:
@ A .
o5 T_l ‘ ¥ ﬁ LaEEE L
~ 3. 0 Setting 0 TRIGGER 1 (Active) ]
Coml0 ModbusTCP o
InTriggerl 12 ) ) -
InTrigger2 [ TRIGGER 2 (Disactive) ] an
InTrigger3 A
N .
InTriggerd [ TRIGGER 3 (Disactive) ] -
nCalc 16 %
OutTriggerlAck 81 -
OutTrigger?Ack B2 TRIGGER. 4 {Disactive)
OutTrigger3Ack 83
OQutTriggerdAck 84 [ CALC 1 (Active) ]
OutCalcAck 85
~ 410 State
Trigger!State False H2048x W 267 Auto-Fit 3] Cline [ Ade | Pixel v [10% ~
Trigger2State False

Trigger3State False — B
TrigasrdState Falss hal | R :l‘ ] ﬂ| = || P2 | ﬁ 3% ﬁ
:t""e Status: i Time: 438.22ms 2/6/2023 10:38:53 PM - Succcess
lame
[ (0) SchedulerDisplay #1 (Stal, 1 [ (1) SchedulerDisplay #2 (Std) ][ {2) SchedulerDisplay #3 (Std) ]

< Note:
v Sau khi két néi ddu vao va déu ra ciia cac cong cu, cén chay lai Step 8 dé cap nhat két qua cda toan bo process.
v Module giao tiép PLC duoc |4y tir céc cai dat khi thiét két Ul Design. Tham khao tai Section 2.1




3.2

Acquisition 0
(&) Acguisiion ()
@ Trigger Outlmage (@

CutTrigger (@

W22 waiting

Common Tool — Acquisition, Image File, Region, Template Match, Light Control

(1) Trigger: Tin hiéu bat dau chup tir scheduler

(1) Outlmage: Hinh &nh nhén duwoc

(2) OutTrigger: Trigger dé tat dén néu cén thiét

TOOL PROPERTIES
=41 | « Properties:
v 98 ~ (1) CameraType: Loai camera can duoc két néi

v 3. Tool Params (2) CameraNumber: Sé thir tw cda camera
~ RunParams (3) CameraSerial: Serial number cda camera

CameraType HikVision (4) ToGray: Lwa chon bién déi thanh énh den tréng

CameraMumb -1 (5) GrayType: Lwa chon loai dnh den tréng

CameraSerial (6) HorizontalFlip: Béi xtmg hinh qua truc X

ToGray True (7) VerticalFlip: Béi xtng hinh qua truc Y

ﬁff'?“’pelﬁ_ ESHZG'“Y (8) Rotation: Xoay hinh di 90, 180, 279 d6

Vz;;':'am P E d: (9) ExposureTime: Thoi gian phoi sang ctda hinh

Rotation - RO (10)CalibrationFile: Load file cdn chinh px-mm

ExposureTime 0 X
v 41 + Note:

- _“: L‘t_ v Sau khi duoc load vao, file cén chinh sé dugc dinh cung hinh dnh
CalibrationFile Outlmage va c6 thé duoc st dung & bét ky Tool nao.
= v Hién tai chuong trinh hé tro két néi véi 4 loai camera thong dung trén thij

Name trwong: HikVision, Basler, IMI, Dahua. Tham khdo section 6.4 néu HW camera khong
Hame nam trong danh séch trén.

Image/Load > Image Load: Lay hinh_dnh dugc Iuu trong méy tinh <

(= Image Load (i)
@ Trigger Cutimage (@
WIL)QlZ] waiting

TOOL PROPERTIES

2214 |
X 340
Y 279

w 3. Tool Params
 RunParams

Cumrentimage O
Inputimagelis (Collection)
ImageFileMan
ToGray True
Gray Type BGR2Gray
HorzontalFlip False
VericalFip False
Rotation RO

w 4 Imput

CalibrationFile

Name
Mame

(1) Currentimagelndex: Ther tw danh trong danh sach
(2) InputlmageList: Danh sach cac anh sé dwoc load
(3) ImageFileName: Tén cda anh hién tai dwoc load
(4) ToGray: Lwa chon bién déi thanh &nh den tréng
(5) GrayType: Lua chon loai 4nh den tréng

(6) HorizontalFlip: Péi xtmg hinh qua truc X

(7) VerticalFlip: Péi xtmg hinh qua truc Y

(8) Rotation: Xoay hinh di 90, 180, 279 d6

(9) CalibrationFile: Load file cdn chinh px-mm

+ Note:
v Sau khi dworc load vao, file can chinh sé dwoc dinh cung hinh anh
Outlmage va c6 thé duoc stz dung & bat ky Tool nao.




Image Save 0 » Image Save: Luu hinh anh ra 1 folder duoc lwa chon triréc <

(= Image Save (i)
E’ inimage 1 e Input:
(1) Inlmage: Hinh sé dwoc lwu ra file
ClOJOIE]  waiting * Qutput:
TOOL PROPERTIES
822! |
— * Properties:,
el L (1) FileName: Tén file sé duoc lwu ra
?;';Emm L':mnsa“" 0 (2) FilePath: Duong dan dén folder luu file
ToolName Image Save (3) ByPass: Lwa chon bé qua viéc lwu file
GUID ed377023-7032-415d-a %=1 (4) AddDateTime: Thém ngély théng vao tén file
v 2. Tool Display
X 300
i 300

* 3. Tool Params
% RunParams
FileName
FilePath
ByPass False
AddDateTime False

RleName

Region Tool 0 » Region Tool; Lwa chon ving x& Iy dnh,_dién déy cac ving bén ngoai_ <«

E@ Region Toal t@} __________________________________________

@ Inimage Cutlmage (@

WW|Q[Z]  waiting e Output:

(1) Outimage: Anh d4u ra

(1) Inlmage: Anh déu vao

TOOL PROPERTIES )
Tl A  Properties:;.
=2l | (1) RoiType: Thir twr anh trong danh sach
GUID ecl1231b-ed 3046485 A (2) RegionOfinterest: Kich thuwéc vung Roi
v 2. Tool Display (3) FillOption: Pién day bén ngoai viing Roi
X 286 (4) FillColor: Mau cua ving sé duoc dién day
Y 299
W 3. Tﬂd PEIEII'IS % Note:
% BunParams v Cb 4 loai viing Roi: Rectangle - hinh chi nhat; Rotated Rectangle — hinh
RoiType Rectangle ch nhét xoay, Ellipse — hinh Elip;.Polyline — hinh da giac
w RegionCfinter Rectangle
X 0.000
Y 0.000
Width  0.000
Height  0.000
FillOption False
Fill Colar 125
W
Name
MName




Template Match 0
(@ Template Match ()
@ Inimage Cutimage (@

Point (@

W3] waiting

(1) Inlmage: Anh dau vao

(1) Outlmage: Anh déu ra

TOOL PROPERTIES

(2) Point: Vi tri hinh giéng template da tim duoc

=41 |
w 3. Tool Params
*  RunParams

. (1) Algorithm: Thuat toan tim kiém
(2) Mode: Kiéu tim kiém néu st dung multi-mark

Algorithm MaxAccuracy (3) ScoreLimit: Giéi han Score cida qué trinh tim kiém

Mode None
Score Limit 0.7

SearchRegior Rectangle
TrainRegion Rectangle

(4) SearchRegion: Vung tim kiém

(5) TrainRegion: Vung dang ky Pattern

(6) Origin: Toa dé géc cua Pattern

(7) PatternData: Cac pattern da duwgc dang ky

g“gi” 5 C“_C “""i_"de (8) AngleNeg: Giéi han dudi ciia goc tim kiém

ﬁnaﬁznr-'qeatas "E'i']em":'n} (9) AnglePos: Giéi han trén ctda goc tim kiém

ﬁnglePDS 20 (10)FirstStep: Buwéc nhdy cda géc tim kiém ban dau

First Step 5 < Note:
v 4 Qutput v’ Céac Output khac: Score, SelectedPattern,MatchingResult

SelectedPattemin v Multi-Mark: St¥ dung trong triromg hop diém mark bj mé, lam cho gia tr

w MatchingResult  Matching Result % | Score nhd hon ScoreLimit
Score

Template Maich Ex 0
(Z) Template Match Ex ()
@ Inlmage Cutimage (@

MatchResults (@

@[W)D|2| Waiting

(1) Inlmage: Tin hiéu bt dau load hinh anh tcr scheduler

(1) Outlmage: Hinh anh dwoc load 1én tir PC
(2) MatchResults: Danh sach két qua tim kiém

TOOL PROPERTIES

=41 |

(1) Algorithm: Thuét toan tim kiém

* 3. Tool Params ” N S .
(2) Mode: Kiéu tim kiém néu st dung multi-mark
v RunParams o > Lk
Migorithm MaxAccuracy (3) ScoreLimit: Gioi han Score cua qua trinh tim kiém
Mode None (4) SearchRegion: Vung tim kiém
Scorelimt 0.7 (5) TrainRegion: Vung dang ky Pattern
SearchRegior Rectangle (6) Origin: Toa do géc cua Pattern
TrainRegion Rectangle (7) PatternData: Cac pattern da dwoc dang ky
Qrigin Coordinate (8) AngleNeg: Giéi han duéi cia goc tim kiém
PattemDatas (Collection) (9) AnglePos: Gidi han trén cda goc tim kiém
ig:egeg _22|]u (10)FirstStep: Bwéc nhdy cia goc tim kiém ban dau
Firsgtsete? 5 (11)MaxPose: Giéi han sé luong tim kiém
MaxPose 10 (12)FillColor: Mau dién day dé tim kiém tiép tuc
FillColor 0 Not
w |+ Note:
v_4. Output v Pay la cong cu mé réng cia Template Match. Viéc tim kiém sé duoc thuc
Capacity hién giéng nhuw Template Match sau dé sé tién hanh x6a bé hinh da tim kiém duoc

bang céch dién déy vung tim duoc véi Fill Color




v
Light Conirol 0
(=  Light Control
@ Trigger

5

WL Q|3] waiting

TOOL PROPERTIES

LightPort: Lwa chon céng két néi véi Controller
LightType: Loai controller cda den
LighDevice: C4c théng sé cai dat Interface
LightStatus: Trang thai sé dworc cai dét
Channel: Kénh diéu khién tuong umg cda dén
Volume: Mdrc dd sang cta den

v Volume = 0 tuong tmg véi viée didu khién tat den
v Thém bét cac loai dén c¢é thé tim thdy trong project:CVAIO.Bplus.

2=/24 | o
S @
» RunParams 4)
Light Port COM1
Light Type ALP_8CH ®)
w LightDevice (6)
Cortroller ALP_3CH
PortName COM1 * Note:
MaxChar 8
MaxVolur 255 LightingDevice
BaudRat BS600
Parity Even
Databit= 8
Stopbits  Mone
LightStatus  OFF
Channel CH1 e
MName
MName
33 Calibration & Fixturing — Find Chessboard, Find Calib Matrix, Fiture

Find Chessboard 0
(=) Find Chessboard ()
@ Inlmage Cutlmage (@

VisionPoints (@
RobotPoints (@

wWD|Sa] waiting

(1) Inlmage: Anh déu vao

(1) Outlmage: Anh daura
(2) VisionPoints: Toa dé cac goc tinh theo px

TOOL PROPERTIES

2= 4] |

w 3. Tool Params
 BunParams

Chesslx 1
Chessly 1
Flip ¥ False
Flip False
MNumberfX 9
NumberOfy 7
CriginPosition Center
Win5ize 5
Zerofone -1
v  Misc
Height 0
Widght (

Name

Mame

A 1)
()
®3)
(4)
(5)
(6)
(7)

< Note:

(3) RobotPoints: Toa dé cac goc tinh theo mm

ChessLx: Dg réng 6 ban co theo truc x
ChessLy: D¢ réng 6 ban co theo truc y
FlipX: L&y déi xumg vij tri theo phuong x
FlipY: L&y déi xumg vj tri theo phuong y
OriginPosition: Géc toa dé cda hé truc oxy
WinSize: Kich thuéc ving tim kiém
ZeroZone: Kich thwéc vang Dead Region

v Pay la cong cu hé tro viéc can chinh manual. Chi tiét vé cach st dung
tham khado Section 4.2
v' Thuét toan trong OpenCV



https://docs.opencv.org/4.x/d9/d0c/group__calib3d.html#ga93efa9b0aa890de240ca32b11253dd4a

Find Calib Matrix 0 » Find Calib Matrix: Tinh todn ma trdn_can trinh dua trén_di liéu ddu vao <«
(& Find Calib Matrix ()

@ Inlmage e Input: . o
@ VisionPoints (1) In.lmage' .Anh dal:l V?O . .
® RobotPoints (2) V|S|onPo.|nts. Dl;i’ I_|<;~;\u trong h? toa d? pX
— (3) RobotPoints: D liéu trong hé toa dé mm
LICI0[3] Waiting * Qutput:
TOOL PROPERTIES e Properties:.
=4 | | (1) TransShiftX: Offset gia tri cdn chinh oxy theo truc X
wEs 2 (2) TransShiftY: Offset gia tri cdn chinh oxy theo truc Y
il 07 1614h-Feg-4c6h-0 . . X
;"E}d - 32e3614b-Rea-4cbb-3 A (3) RotShiftX: Offset tdm xoay tim dwoc theo truc X
T . ~ N
x- Sy 292 (4) RotShiftY: Offset tdm xoay tim dwoc theo truc Y
v 280 (5) Overwrite: Luu dé néu c6 file cdn chinh cung tén
v 3. Tool Params (6) Folder: Vi tri lwu file cdn chinh
~ RunParams (7) File: Tén file can chinh
TransShift¥ 0
TransShiftY 0 < Note:
Rt Shift X 0 v/ COng cu nay dwoc str dung trong ca 2 triwong hop cén chinh manual va
. Auto
Rt Shifty 0 o s .
v" Chi tiét vé cach si 6 thé th kha i Ch 4
v 4. Calibration Matrix Chi tiét vé cach sir dung cé thé tham khao tai Chapter
Owverwrite True
Folder CACVAID BplusyCa
File CalibMatrix
W
Name
Mame
Fixture 0 » Fixture: Binh ngha 1_hé toa d6 méi.va gdn vao hinh 4nh_dau ra <«
(= Fixture (i)
Input:
Inlmage Cutlmage * IR - N
: InF'Dir?t =9 (1) Inlmage: Anh dau vao
— (2) InPoint: Toa dé cda hé truc toa dé méi
CIGJOI2]  Waiting * Quiput;
(1) Outlmage: Anh déu ra cé dinh kém hé toa do Fixture
TOOL PROPERTIES
= e Properties:
=l TR RELHEs:,
w 1. Tool Info ** Note: o
Mame Fixture 0 v' Déy thuong la cong cu nai tiép sau Template Match
ToolGroun Calibration & Fituring v Hinh anh sau khi dinh kém hé toa dé Fixute thuwdng duwoc str dung véi cong
ToolN P F ) S - cu FindLine, FindCircle do cac tool caliper sé chay theo hé toa do Fixture gitp giam dé
peiiams s B réng cta cac vj tri caliper.
GUID df 91 1% 7-5X8-41ch-a24c
v 2 Tool Display
X 305
T 228
w 3. Tool Params
RunParams
Name
Mame




3.4 Deprecated — QR Decode

QR Decode 0 » OR Decode: Gidi ma QR Code «
(@ QRDecode (@) nout
@ Inlmage Cutimage (@ * NRYL: s s .
DataCode @ (1) Inlmage: Anh dau vao
e Qutput:

WI@]IZ]  waiting (1) Outlmage: Anh dau ra
TOOL PROPERTIES (2) DataCode: Két qua giai ma QR Code
- .

— * Properties:.
w 1. Tool Info

MName QR Decode 0

ToolGroup Deprecated

ToolMame QR Decode

GUID dabffb7a-552a-4392b11¢
w 2 Tool Display

X 262 < Note:

Y 78
* 3. Tool Params

RunParams
w 4 Output

DataCode
MName
Mame

3.5 Geometry Creation — Create Circle, Create Line, Create Rectangle

Create Circle 0 » Create Circle: Tao dwong tron di qua 3 diém_dau vao <«
()  CresteCircle G
@ Inimage Cutlmage (@ e Input; . i
@ Point1 Circle (@ (1) Inlmage: Anh d?u va9
® Point2 (2) Points1,2,3: Diém dé tao duwong tron
@ Foint3 e Qutput:

C[O]O[2] Waiting (1) Outlmage: Anh déu ra

(2) Circle: Puong tron di qua 2 diém déu vao

TOOL PROPERTIES

o= |
¥ 718 ~ < Note:
* 3. Tool Params
RunParams
v 4 Input
Puoint 1
Puoirt 2
Poirt 3
w 5 Output
Circle
Center
Radius 0
LineColor I Blue
LineWidth 1]
LineStyle Solid

MName
Mame




Create Line 0

(= Create Line (54)

@ Inimage Cutimage (@

. . e Input:
L PD!”H Line (@ (1) Inlmage: Anh déu vao
@ FPoint2 (2) Points1,2: Biém dé tao dwong thang
WIU)Ol2] waiting * Qutput:
(1) Outimage: Anh d4u ra
TOOL PROPERTIES (2) Line: buong thdng di qua 2 diém
o=t |
v 3. Tool Params ~1 Properties: . ) ) N
v RunParams (1) CreateLineType: Phuong phap tao dwong thang
CreatelineTy) Points > Note:
¥ 4. Input v Other Input: Inline, InCircle
Pairt1 v Ngoai phuong phép tao ra duwong thdng qua 2 diém con cé céc phuong
Foirt2 phép khac nhw LineParrale, LinePerpendicurla, Circle Tangent str dung céc ddu vao
InLine tuong img
InCircle
w B Output
w  Line Line
SPX 0.000
SPY 0.000
EPX 0.000
EPY 0.000
ThetaAngle  0.000 N
Name
Name
Create Rectangle 0 » Create Rectangle: Tao ra hinh t&z giac cho céng cu Warping_Perspective «

i@l Create Rectangle @:
@ Inlmage Cutlmage (@
@ Line0QutRectangle (@
@ Linel
@ Line2
@ Line3

WW|Q|E] waiting

A

(1) Inlmage: Anh déu vao

(2) Linel,2,3,4: C4c dwong thdng dé tao hinh ti giac
------------ (1) Outlmage: Anh daura

(2) Rectangle: Hinh ti gidc dau ra

TOOL PROPERTIES

=4l |
w 3. Tool Params
*  RunParams

Angle Limit 2
LengthLimit 15
w 4 Output
OutRectangle
lzRectangle Falze
lzAngle Falze
IsDistance False
LineColor I Blue
LineWidth 0
LineStyle Solid
w  Misc
Point(
Point 1

Name
Mame

» Note:

v Day la céng cu thuong duoc sw dung dé tao diém warping. Tim hiéu thém
théng tin lién quan dén warping tai section 3.9

v Ly thuyét vé warping Perspective & OpenCV



https://docs.opencv.org/4.x/da/d54/group__imgproc__transform.html

3.6
FindLine  » Find Line:_Tim kiém duwor
@ Find Line (@)
" Inlmage Line ’ e Input:
Center
_ e Qutput:

W22 Waiting

Geometry Finding & Fitting — Find Line, Find Circle, Find Corner, Find Points

(1) Inlmage: Anh dau vao

(1) Line: Buong thang tim duwoc

TOOL PROPERTIES

=
®=2

41
3. Tool Params
RunParams
w LineCaliper LineCaliper
MNumberC 20
SearchLe 100
Projectior 20
Polarty Dark2Light
Prioity  Peak
FiterHalf: 1
MinContr, 20
Caliperlir Line
FittingType L12
lgnoreType  Number
PercentageCi O
MumberCflgrn 0

L
L

X
Digplay Position X (pixel)

» Note:

Find Circle 0
(= Find Circle (54)
@ Inlmage Circle (@
Center (@

WIS Waiting

1)
)
®3)
(4)
(5)
(6)
(7)
(8)
9)

(2) Center: Toa do trung diém cua doan thang

LineCaliper: Poan thang chura cac caliper tim kiém

NumberCaliper: Sé lwong caliper sé tim kiém
SearchLength: D¢ dai cta 1 caliper
ProjectionLength: £¢6 réng cda 1 caliper
Polarity: Loai phan cuc khi tim kiém

Priority: Mdrc d6 wu tién khi tim kiém
FilterHalfPixel: Kich thwéc cha ¥ pixel loc
MinContrast: Giéi han twong phén khi tim kiém
FittingType: Phuong phép xap xi dwong thang

(10)IgnoreType: Phuong phép loai bd diém nhiéu
(11)PercentageOfignore: Phén trdm loai bé
(12)NumberOfignore: Sé luong loai bé
(13)UseNumberOfCalipers: Sé lwong caliper ding

v’ LineCaliper sé chay theo hé toa dg cua Fixture

(1) Inlmage: Anh déu vao

(1) Circle: Bwong tron tim duwoc

TOOL PROPERTIES

“ CicleCaliper CircleCaliper
MumberC 20
SearchLe 100
Projectior 4
Polarty Dark2Light
Priority Peak
FiterHalf! 1
MinContr. 20
Direction Inner
CaliperCir Elipse

FittingType L12
lgnoreType  Number
Pencentageli 0

3. Tool Params

» Note:

@)
)
®3)
(4)
(®)
(6)
(@)
®)
9)

(2) Center: Toa dé trung diém clda dwong tron

CircleCaliper: Bwong tron chira cac caliper
NumberCaliper: Sé luong caliper sé tim kiém
SearchLength: D¢ dai cda 1 caliper
ProjectionLength: D¢ réng cda 1 caliper
Polarity: Loai phan cuc khi tim kiém

Priority: Mdrc dé wu tién khi tim kiém
FilterHalfPixel: Kich thwéc cta Y2 pixel loc
MinContrast: Giéi han tuong phén khi tim kiém
Direction: Huéng tim kiém

(10)FittingType: Phwong phép xap xi duong tron
(11)IgnoreType: Phuong phép loai bé diém nhiéu
(12)PercentageOflgnore: Phan trdm loai bé
(13)NumberOfignore: Sé lwong loai bé
(14)UseNumberOfCalipers: Sé lwong caliper dung

v’ CircleCaliper sé chay theo hé toa dé cua Fixture



Find Comer 0 » Find Corner: Tim kiém gdc giao nhau cta_ 2 duong thdng <

(= Find Corner {54) |
: e Input:
@ Inimage E?:: : (1) Inlmage: Anh déu vao
Line? ,’ e Qutput. R X
(1) Point: Biém giao nhau cta 2 dwong thang
Ww|@|D2] waiting (2) Linel,2: Puong thang tao 1én géc can tim
== | A
=41 | e Properties;._(Tham khdo cong cu Find Line)
w 3. Tool Params ~
~ RunParams > Note:
LineCaliper! LineCaliper v Find Corner I3 sw két hop cda 2 cong cu Find Line
PercentageXl O
MNumberCflgrn O

UgeMumberZ O
LineCaliper? LineCaliper
PercentageXl O
MNumberCflgrn O
UgeMumberZ O

FittingType  L12
lgnoreType  Number

v 4 Output
LineColor I Biue
LineWidth 1] e
2_ Tool Display
Find Point Line 0 » Find Point Line:Tim kiém danh séch_céc diém thong qua CaliperLine <
(&) Find Point Line ()
e Input:
In Qutlmage @ = “heE S
@ Inimage Ou m.age * (1) Inlmage: Anh dau vao
Points (@
= * Output:
VLS| waiting (1) Outimage: Anh déu ra
(2) Points: Danh sach céc diém tim dwoc cda méi Caliper
TOOL PROPERTIES
B[4 | « Properties: | ] _
v 3 Tool P. ~ 1) LmeCahper.: Du.’o'n%] thang chL_ra cac~ c\allpejrnl
v PunParams (2) NumberCaliper: So Irong caliper sé tim kiém
v LineCaliper LineCaliper (3) SearchLength: B¢ dai cda 1 caliper
MNumberC 20 (4) ProjectionLength: D¢ réng cda 1 caliper
SearchLe 100 (5) Polarity: Loai phan cuc khi tim kiém
Projectior 20 (6) Priority: Mdrc do wu tién khi tim kiém
Polarty ~Dark2Light (7) FilterHalfPixel: Kich thwéc cia Yz pixel loc
Priorty  Peak (8) MinContrast: Gidi han tuong phan khi tim kiém
FiterHalf: 1
I"-'1ir!C|:|r|t.r- ;ﬂ > Note:
v Caliperlir Line v LineCaliper sé chay theo hé toa do cta Fixture
SPX 0.000 v Find Line la céng cu mé réng cua Find Point Line sau khi thuc hién x4p si
SPY 0.000 céc diém tim duoc bang 1 dudng thang
EFX 0.000
EFY 0.000 w7
Name
Mame




Find Point Circle D » Find Point Circle:Tim kiém_danh séch céc diém thong qua CaliperCircle <«

(&) Find Point Circle ()
@ Inimage Cutimage (@
Points (@

W@ 2|2] waiting

TOOL PROPERTIES

(1) Inlmage: Anh dau vao

(1) Outlmage: Anh déu ra
(2) Points: Danh séch céc diém tim dwoc cua méi Caliper

=41 |

* 3. Tool Params
“ RunParams
w CircleCaliper CircleCaliper
MNumberC 20
SearchLe 100
Projectior 4
Polarty Dark2Light
Priority  Peak
FiterHalf! 1
MinCaontr. 20
Direction Inner
s CaliperCir Elipse

~ (1) CircleCaliper: Bwong tron chira cac caliper

(2) NumberCaliper: Sé luong caliper sé tim kiém
(3) SearchLength: B¢ dai cda 1 caliper

(4) ProjectionLength: D6 réng cda 1 caliper

(5) Polarity: Loai phan cuc khi tim kiém

(6) Priority: Mdrc d6 wu tién khi tim kiém

(7) FilterHalfPixel: Kich thuéc cda Y2 pixel loc

(8) MinContrast: Giéi han twong phén khi tim kiém

> Note:
v CircleCaliper sé chay theo hé toa dj cia Fixture

Cent 100.000 v Find Circle la cong cu mé réng cda Find Point Circle sau khi thuc hién xdp si
Cent 100.000 céc diém tim duoc bang 1 duong tron
Heig 300.000 R
MName
Mame
Find Point 1D 0 » Find Point 1D; Tim kiém_cac diém nam_trén 1 duong thang_ <
(& FindPoint1D  Gd)
@ Inimage Cutlmage (@ * Input. . ..
Points @ (1) Inlmage: Anh dau vao
e Qutput:

WD 3| waiting

(1) Outimage: Anh dau ra

TOOL PROPERTIES

(2) Points: Danh sach céc diém tim dwoc doc theo dwong caliper

B[4 |

Y 57
+ 3. Teol Params
 RunParams
w LineCalper LineCaliperbEx
SearchLe 10
Foladty Dark2Light
FiterHalf, 1
MinContr, 20
w Caliperlir Line
SPX 0.000
SPY 0.000
EFX 0.000
EFY 0.000

Thet 0.000

MName

(1) LineCaliper: Puong thdng chira cac caliper

(2) SearchLength: B¢ dai cda 1 caliper

(3) Polarity: Loai phan cuc khi tim kiém

(4) FilterHalfPixel: Kich thwéc cta Y2 pixel

(5) MinContrast: Giéi han tuong phan khi tim kiém

» Note:
v LineCaliper sé chay theo hé toa do cia Fixture




3.7 Geometry Measurement — Distance Points, Distance Line, Distance Circle

Distance2P 0
(=) DistancedP (D)
@ Inimage Length (@
@ Pointl
@ Point2

wW)U|Z] Waiting

Distance3P 0
(= Distance3P &)
@ Inlmage Length (@
@ InLine
@ Point

w|vlol] waiting

Distance Points 0
(=) Distance Points ()
@ Inlmage Lengths (@
@ Points1
@ Points2

w|vlolt] waiting

--------- (1) Inlmage: Anh dau vao
(2) Point1,2: Piém dau vao

(1) Length: Khodng céch gida 2 diém

--------- (1) Inlmage: Anh déu vao
(2) InLine: Puong thdng d4u vao
(3) Point: Biém déu vao

(1) Length: Khodng céch tir diém dén duong thang caliper

(1) Inlmage: Anh déu vao
(2) Points1,2: Danh séch cac diém dau vao

(1) Lengths: Céac khoang cach tinh toan duwoc



Distance Line 0 » Distance Line: Khodng_cach_qida céc diém Black «xWhite theo duong thing <«

(=) Distanceline G e Input:

@ Inimage  Lengths @ (1) Inlmage: Anh déu vao
Points1 (@ e Qutput: i
Points2 (@ (1) Lengths: Danh sach céac khoi':’mg cach dau ra
CIOIOI3] Waitng (2) Points1,2: Danh sach cac diém tim dwoc ctda Caliper
TOOL PROPERTIES e Properties:.
o= 4] (1) CircleCaliper: Du’c‘mg tron chira cac caliper,
w=2| £ | (2) NumberCaliper: Soé lwgng caliper sé tim kiém
v 2. Tool Display A (3) SearchLength: B¢ dai cda 1 caliper
K 348 (4) ProjectionLength: D6 réng cda 1 caliper
Y 273 (5) Polarity: Loai phan cuc khi tim kiém
el o o (6) Priority: Mic d6 wu tién khi tim kiém

% RunParams

v LneCaiper Li iper (7) FilterHalfPixel: Kich thwéc caa Y2 pixel loc

NumberC 20 (8) MinContrast: Gidi han fwong phan khi tim kiém

SearchLe 100

Projeckion X - fote: v CircleCaliper sé chay theo hé tpa dé cia Fixture

Folarty  Dark2Light v Find Circle la cong .cu mé réﬁg 'caa .Find Point Circle sau khi thuc hién xap

Priority  First si cac diém tim duwoc bang 1 duong tron
FiterHalf: 1
MinCortr. 20
CaliperLir Line
W
1. Teol Infe
Loin pell e ol > Distance Circle: Khodng cach gira cac diém Black <>White theo duong tron <
(=) Distance Circle () e Input:
@ Inimage Lengths (@ (1) Inlmage: Anh déu vao
Points1 (@ e Qutput:
Points2 (@ (1) Outlmage: Danh séch céac khodng cach déu ra
ClOJOI3] Waiting (2) Points1,2: Danh sach céc diém tim duoc cida Caliper
TOOL PROPERTIES )
—1N  Properties:;
=24 | (1) CircleCaliper: Bwong tron chira cac caliper
X 344 - (2) NumberCaliper: Sé luong caliper sé tim kiém
T 280 (3) SearchLength: D¢ dai cda 1 caliper
v 3. Tool Params (4) ProjectionLength: P4 réng cda 1 caliper
v H'—'”P‘_E'rams _ ! (5) Polarity: Loai phan cuc khi tim kiém
h C'ml‘:j:al'ge:c g]rdeca"pﬁ— (6) FilterHalfPixel: Kich thuéc cda ¥ pixel
S::rc:LE 100 @) M.inCo-ntrast: ’Gié’i hf';m tn‘wo’rjg pﬁf’m khi tim kiém
Projectior 4 (8) Direction: Hwong bat dau tim kiém
Palarty Dark2Light
Friofty  First » Note: v G _ : i o
FiterHalf" 1 ircleCaliper sé chay theo hé toa do cua Fixture
MinContr. 20
Direction  Inmer
CaliperCir Ellipse
W
1. Teal Info




Distance Point= 0
(& Distance Points (&) » Distance Line: Khodng cach giia céc diém dau vao <«

@ Inlmage  Lengths(@ e Input:
@ Points] (1) Inimage: Anh d4u vao
@ Points2 (2) Points1,2: Danh séch céc diém d&u vao
CIO[O[2] Waiting e Qutput; - , ‘
(1) Lengths: Danh sach cac khoang cach dau ra
» Note:

v Points 1,2 thuong la két qua cda coéng cu tim kiém cac diém Find Point Line hodc Find Point Circle

3.8 Geometry Intersection — Circle x Circle, Line x Circle, Line x Line

Intersect Circle Cirde 0 » Intersect Circle Circle:_Tim diém c4t nhau cda 2 dudng tron <
© circle XCircle @) * Input: o
-’ Inimage Pointl ' (1) Inlmage: Anh dau vao ‘
(2) Circle A,B: Cac duwong tron dau vao

@ Circlea Point2 (@
@ cirde | O mEEEE

[WICIVI3) waiting

(1) Point1,2: Diém cé&t nhau cda 2 dwong tron

IntersectLine Circle 0 » Intersect Line Circle: Tim diém cdt nhau cda 2 duong tron <
Line XCircle (&) * Input. o
i‘ Inimage Point] ’ 2) In_lmage: ‘Anh d?u vac: \
-’ Line Boint? ! 2) L|_ne: Duvo’ng thang daku va}o
) (8) Circle: Pwong tron dau vao
@ circe « Output:

@ Waiting (1) Pointi,2: Biém cat nhau cda 2 duong néu cod

IntersectLinelined =~ T T T T T TTT T OO T TT T T T T I T E T T

[@ Line X Line @] e Input:

(1) Inlmage: Anh déu vao

@) Inimage Point/@ (2) LineA,B: Buong thdng déu vao
@ LineA * Quiput; - ,
@) LineB (1) Point: Diém céat nhau cda 2 dwong néu c6

WIOJO[2] waiting



3.9 Image Processing — Add Weighted, Binarization, Blob, Histogram, Morphology, etc.

Add Weighted 0
(=  AddWeighted ()
@ Inlmagel Cutimage (@
@ Inimagel

WS waiting

» AddWeighted: Pha trén 2 hinh theo congd thdc O = (a)imga+(B)Img.+y <

TOOL PROPERTIES e Properties:. )
=4 | (1) Alpha: Hé s,éa
@ Z (2) Beta: Hésé B
v 1. Tool info (3) Gama: Hé sy
Nam? Add Weighted 0 (4) AutoSubtract: Tw dong tinh toan va thuc hién pha trén
ToolGroup Image Processing
ToolName Add Weighted
GUID b44894b5-70d 1411677 > N (o ;
- e T ! v' Ly thuyét vé pha trén 2 hinh dnh dau vao trén OpenCV
v 2. Tool Display v C6 thé strdung cong cu nay nhw 1 phuong phap dé kiém tra (Inspection)
X 291 bang céach ldy dnh nhan duoc tree di anh mau
T 29
+ 3. Tool Params
 RunParams
Alpha 0.500
Beta 0.500
Gama 0.000
AutoSubtract False
Name
MName
Binarization 0 » Binarization: Chuyén déi dnh tir Gray Scale thanh dnh den tréng (Binary) <€
(@ Binarzation e Input
|® Inimage OutBinary @ (1) Inlmagel: Anh déu vao
l AreaSum @ * Qutput;
CIGIOIE] Waiing (1) OutBinary: Anh dau ra da nhj phan héa

(2) AreaSum: Téng dién tich cé pixel khac 0

TOOL PROPERTIES

=4 |

* 3. Tool Params

* RunParams

w SearchRegior Rectangle

X 0.000
Y 0.000
Width  200.000
Height  200.000

KemelSize 3
Rangelow 0
RangeHigh 255

Mode Threshold

ThresholdTyp Binary

Adaptive Thre MeanC

Constart 0
w4 Output

2_ Tool Display

(1) Search Region: Vung sé thuc hién bién déi nhj phan

(2) KernelSize: Kich thwéc Kernel dung cho Adaptive
threshold

(3) RangeLow: Gidi han duéi

(4) RangeHigh: Gidi han trén

(5) Mode: Kiéu chuyén déi Binary

(6) ThresholdType: Loai chuyén déi Binary

(7) AdaptiveThresholdType: Loai chuyén déi Binay khi st
dung AdaptiveMode

(8) Constant: Constant subtracted from the mean or
weighted mean



https://docs.opencv.org/3.4/d5/dc4/tutorial_adding_images.html

Blob 0 Blob
(= Elob {53)
@ Inlmage Cutlmage (@
Blobs (@

WG] waiting

TOOL PROPERTIES

B xl|

* RunParams
SearchRegior Rectangle
RemoveBoun False
BlobPriorty  Mone
SortingOrder Area
SortingAscen False
MaxCourt 10
FillingHale False
Fiterfrea
FiterCenterM:
FiterCenterM:
FitterW/idth
FiterHeight

v 4 Output

3. Tool Params

Histogram 0
= Histogram ()
@ Inimage Cutimage (@
HistogramResults (@
Mean (@

W@ Q3] waiting

TOOL PROPERTIES

o= 4l |
+w 3. Tool Params
RoiCourt 1]
* Roi Rectangle
* 0.000
Y 0.000
Width 200.000
Height 200.000
w RunParams
MumberCfRaoi 1
*  Roilist System.Collections.
Capacity 4
Court 1
Rangelow 0O
RangeHigh 255
v 4. Output

2. Tool Display

(1) SearchRegion: Hé sé a

(2) RemoveBoundary: Hé s6

(3) BlobPriority: Hé s6 y

(4) Sorting Order: Ty ddng tinh toan va thyc hién pha trén
(5) Sorting : Tw dong tinh toan va thiee hién pha trén

(6)

» Note:

v Ly thuyét vé pha trén 2 hinh dnh déu vao trén OpenCV

v Co6 thé st dung cong cu nay nhw 1 phuong phap dé kiém tra (Inspection)
bang cach ldy dnh nhan duoc tree di nh mau

(1) OutBinary: Anh dau ra da nhj phan héa
(2) AreaSum: Téng dién tich cé pixel khac 0

(1) SearchRegion: Ving sé thuc hién bién déi nhj phan

(2) KernelSize: Kich thwoc Kernel dung cho Adaptive
threshold

(3) RangeLow: Gidi han dwdi

(4) RangeHigh: Giodi han trén

(5) Mode: Kiéu chuyén déi Binary

(6) ThresholdType: Loai chuyén déi Binary

(7) AdaptiveThresholdType: Loai chuyén déi Binay khi sc
dung AdaptiveMode

(8) Constant: Constant subtracted from the mean or
weighted mean


https://docs.opencv.org/3.4/d5/dc4/tutorial_adding_images.html

Convert0 » Convert:_Biéu chinh brightness va contrast <«
@  Comwet (@ e Input:
{’ Inlmage Cutlmage ’} (1) Inimage: Anh d4u vao
e Qutput:

@3] waiting

TOOL PROPERTIES

=81 |
+ 1. Tool Info
MName Convert 0
ToolGroup Image Processing
ToolMame Convert
GUID £23136f3-bb72-4599-2462
v 2 Tool Display
X 287
Y 293
* 3. Tool Params
% RunParams
Contrast 1.000
Brightness 0.000
Name
Mame
Morphology 0

(= Marphalogy (&)
@ Inimage Cutlmage (@

(1) Outimage: Anh d4u ra sau khi diéu chinh do tuong phan va doé
séang

(1) Constrast: D¢ twong phan
(2) Brightness: D6 sang

hinh hoc. Gian n¢ (dialation) phép co (erosion), phép mé
(opening), phép déng (closing). <

WUl waiting e Input: . ‘
(1) Inlmagel: Anh dau vao
TOOL PROPERTIES * Quiput. _ o o
=T (1) OutBinary: Anh dau ra da nhj ph&n hba
o 24 | (2) AreaSum: Téng dién tich cé pixel khac 0
Mame Morphology 0 ~
ToolGroup Image Processing e Properties:
ToolName Morphology (1) Type: Loai bién déi hinh thai hoc
GUID dBf23743-5832-4477a N s a2z
S (2) Shape: Hinh dang cda ctra sé loc
b e 1 2
K- splay 287 (3) lteration: S6 vong lap bién doéi
v 299 (4) SizeX: Kich thuéc cira sé loc theo truc X
v Tool Params (5) SizeY: Kich thuéc cira sé loc theo truc Y
~ RunParams
Type Dilate > Note: e aa a .
Shape R v Ly thuyét vé bién déi hinh thai hoc trén_OpenCV
teration 1
SizeX 3
Sizef 3
W
Name
Name



https://docs.opencv.org/4.x/d9/d61/tutorial_py_morphological_ops.html

Rotate 0

(= Rotate (&)
@ Inimage Cutlmage (@
@ Point

WW)D|3| waiting

(1) Inlmage: Anh déu vao

(1) Outimage: Anh dau ra sau khi xoay

TOOL PROPERTIES

(1) Reverse: Do chiéu goc xoay

=4 | (2) XOffset: Offset theo chidu X
ToolGroup Image Processing h (3) YOffset: Offset theo chiéu Y
ToolName Rotate (4) TOffset: Offset theo géc Theta
GUID G6d4a361-d563-dela-{

w 2 Tool Display
x 294
Ay 293

* 3. Tool Params

* RunParams
Reverse False
KOffset 0
Yoffaet 0
Toffaet 0

v 4 Input

Poirtt

Name
Mame

Warpping 0
(= \Warpping (5
@ Inlmage Cutlmage (@
@ Dstlines
@ Srclines

W3] Waiting

(1) Inlmage: Anh déu vao
(2) DstLines: Hinh chi nhat dich cda qua trinh warping
(3) SrcLines: Hinh chi nhat ngudn cda qué trinh warping

(1) OutBinary: Anh dau ra sau khi da warping

TOOL PROPERTIES

* RunParams
‘WamppingTyp Perspective
v 4 Input
w  [stPoints CVAIO _Bplus Core. |
Length 4
Longlength 4
Rarnk 1

SyncRoot  CWAID Bplus Core Inter

lsReadOnly  False
lsFixedSize  True
lsSynchronize False

SrcPoints CVAIO _Bplus Core. |

Length 4
Longlength 4
3. Tool Params

(1) WarpingType: Loai thudt toan warping

1 > Note:
v Ly thuyét vé warping trén OpenCV



https://docs.opencv.org/3.4/d4/d61/tutorial_warp_affine.html

3.10 Scheduler — Coéng cu diéu phéi cac nhanh xwr ly

Scheduler » Scheduler: Diéu khién hoat dong cia cd process xt¥ Iy dnh <«
@  Schedder @) « Input;
Triggerl (@ * QuipuL: ‘ )
Trigger? (@ (1) Triggerl,2,3,4: T‘|'n hiél:l diéu khién céc process vision
Trigger3 @ (2) Calc: Tin hiéu diéu khién cho céc cdng cu Algorithm
Triggerd (@
Calc i‘

(OS] Waiting

TOOL PROPERTIES @ | oo L . , z N .
(1) ComlO: Loai giao tiép voi PLC dé truyén nhan IO

E':?? 71 | (2) InTriggerl,2,3,4: Vj tri tin hiéu trigger

~ 3. 10 Setting A (3) OutTriggerAck1,2,3,4: Vi tri tin hiéu trigger ack
Coml0 ModbusRTL (4) InCal: Vj tri tin hiéu Calculation
InTrigger 2 (5) InCalAck: Vi tri tin hiéu Calculation Ack
InTrigger2 3
InTriggerd 4 > Note:
InTriggerd 5 v Loai ComlO duoc 4y tir cai dét trong phan interface cia Ul Design
InCalc b
Out Triggerl1Ack 71
Out Trigger2fck 72
Out Trigger3dfck 73

Out TriggerdAck 74
OutCalehck 75
w410 State
Trigger15State Falze
Trigger2State Falze
TriggerdState Falze
TriggerdState Falze

CalcState Falze

TriggerlAck State False W
Name
MName

[smuu.ron: Scheduler 952 @]

céc théng sb cla process vision, simulator cho phép ngwei ding mé phéng
viéc bat tat cAc tin hiéu Trigger va Calc béng cach lwa chon Active/Disactive.

TRIGGER 1 (Disactive)

TRIGGER 2 (Disactive)

TRIGGER 4 (Disactive)

CALC (Disactive)

]
]
TRIGGER 3 (Disactive) ]
]
]

e, e, e, e,
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Case Study 3: Circuit Inspection

Kiém tra thiéu linh kién trén ban mach sau khi Iip giap bang cach st dung cdng cu Histogram

TOOL LIBRARY VU BeHR O S|
Common
Calibration & Fixturing Image Save D
Deprecated
Geometry - Creation
Geometry - Finding & Fitting
Geometry - Measurement Image Load 0 Convert0 Template Match 0 Rotate 0 Region Tool 0
Geometry - Intersection Image Load @)] [(9 Convert @9] @ Template Match Rotate @ [(;r Region Tool AlgolnspecHisto 0
Image Processing Scheduler / Trigger Cutlmage ’J:H. Inimage Cutimage Inimage Dut\ma.ge () @) Inimage Cutimage @F——_0@® Inlmage Outimage(@ _@‘ AlgolnspecHiste (&
Data Analysis =2 Scheduler @ /I:" I a7 I EE] 5 Point (@ @) Point L
Data Sending Triggerl @ [‘__‘IM o[% 308 EREO0 4 ! HistogramResults
‘s ) Calc
i\ IZ:E;DULeamIng Calc (@ Add Weighted 0 [ 0 e —
CDD 4 \:%r !!Em 0 Image Load 1 @ Add Weighted @ Histogram @ [![!IME] 2
oner fsen (@  imageload @) Inimage]Outimage Inlmage Outlmage @) |
Halcon Vision gl gl g g J/
Vision Aigarithm - Outlmage @ =@ InlmageZ HistogramResults (@
TGN EGBETTIES FFEE 23 B 23 FFEEE 3
= [smuunon: Scheduler 846 ] [Tnol Name: Template Match 0 - Template Match @@
7 N Template Match 0 [ TRIGGER 1 (Active) ] CO/3=HH O SUEEEE S S =
ToolGroup Common g: {}l | P (1321.104. 1002.157) T : -5.264deg Score : 0.984
ToolName Template Match . . —_
GUID P [ TRIGGER 2 (Disactive) ] ~ :J Tool Info § e Mt 0 ~
v 2. Tool D ame emplate
X iy, 588 [ TRIGGER 3 (Disactive) ] ToolGroup Common
e 261 ToolName Template Match
v 3. Tool Params GUID 59b4c006facc-4Xa-a262-2188 "
v RunParams [ TRIGGER 4 (Disactive) ] I i Tool Display s \IGLEDIO
Agorithm MaxAccuracy i ni‘ 5000 00
Maode None [ CALC 1 (Active) ] Name ‘ Ooooooooc!'
Scorelimt 0.7 Name 2 olo0 O 0000 00
~ SearchRegior Rectangle O 3 o o
X 946.454
Y 814.669
Width ~ 1095.374
Height 432295
 TrainRegion Reclangle
X 1101.822
Y 1000.733
Width ~ 801.134
Height 138.138
~  Origin Coordinate
X 1337.612
Y 1036.232
PattenDatas (Collection)
AngleMNeg -20
AnglePos 20
First Step 5
v 4 Qutput {IMN} [SUBA] [SUBB]
SelectedPattemin D
~ MatchingResult  Matching Result Status: G Time: 308.00ms H2048x W 2448  [1505,4]=255 AdtoFt [ Clne [ Axs Pixel ~ | (24%
Score
- = 2| s | £ 5% £
:"‘3 Status: Time: 448.63ms 2/23/2023 10:51:38 PM - Succcess
lame
[ (0) SchedulerDisplay #1 (Std) J[ (1) SchedulerDisplay #2 (Std) ][ (2) SchedulerDisplay #3 (SchObject Align1P)




CHAPTER 4: CALIBRATION — CAN CHINH

4.1 Threory — Ly thuyét vé cin chinh

4.2 Manual Calibration — Can chinh bang Chessboard

4.3 Auto Calibration — Can chinh tw déng

Cac noi dung sé dwoc dé cap trong chwong nay:
23 Ly thuyét can chinh
<& Cac bwéc dé thuc hién can chinh manual

RS Cac buéc dé thye hién can chinh tw dong



4.1  Threory — Ly thuyét vé cin chinh

Trong hé Machine Vision, can chinh 1& qué trinh tinh toan ma tran chuyén déi tlr hé toa dd pixel cla
camera sensor sang hé toa to thwc té - world coordinate system. Ma tran chuyén ddi dinh nghia méi quan hé gira
khodng cach do dwoc theo pixel trong hé toa d6 camera va khodng céach theo miliment trong hé toa do cla dbi
twong dwoc chup. Cam bién clia camera dwoc chia thanh cac pixel riéng biét. Hinh &nh dwoc Iwu lai trong bd nhé
ctia hé théng vision 1& 1 mang ghi nhan sy thay di dwoc tao ra tai cac vi tri pixel sensor. Thong thuong, hé théng
machine vision va x& ly anh sé str dung vi tri trén ctng bén phai nhw 1a diém gbc cla anh va tir do tao ra hé truc
toa do anh vé&i truc X chay theo hang, truc Y chay theo ¢t clia cac sensor.

Tét ca cac dac trung trong anh nhw 1a diém, duwong, goc, canh sé dwoc biéu dién va tinh ti 1& theo hé toa
doé anh. Diéu nay c6 nghia 1a, néu thiéu di qua trinh c&n chinh, tat c& céac vi tri sé la trong hé toa do pixel tinh
twong dbi véi goéc ngoai cung bén phai va khodng cach sé tinh bang pixels. Quéa trinh can chinh sé& cho phép
chung ta xac dinh 1 hé toa dd khac cé y nghia thwe t& hon. Diéu d6 dan téi két qua clta qua trinh tinh toan vision
sé dwoc biéu dién trong hé toa dé mdi nay.

Qua trinh can chinh dwgc ho trg bdi CVAIO B+ sé cho phép ching ta xac dinh cac dac trwng quan trong

cta hé toa do cdn chinh bao gdm céc thanh phan sau:

< (1) Vi tri cGa diém gbc — Origin cta hé toa do can

Seasor X Hirection chinh: Bay la vi tri (0,0) cha hé toa d6 can chinh trong

méi lién hé véi camera sensor (0,0)

% (2) Hwéng cac truc chinh clia hé toa d6 can chinh.
Day la chiéu dwong cla truc X, Y trong hé toa do can
chinh

% (8) Gobc gitra hé toa dd can chinh va hé toa do

Sénsét Y dirgci;bn C-albnled X :til@cli:.;n

camera sensor. Day 1a tbng lwong géc xoay gilia hé
1 R 1 O R toa dd can chinh va hé toa do sensor

Calbrated Y direction |

% (4) Tilé thu phong cla hé toa dd can chinh. Day

la méi quan hé gitra 1 don vi d6 dai trong hé toa dd

can chinh va d6 lon 1 pixel trong hé toa d6 camera

sensor

Viéc tinh toan ma tran can chinh dwoc CVAIO B+ hd tro théng qua viéc st dung céng cu Find Calib Matrix

v&i gia tri dau vao 1a cac gia tri toa dd trong hé toa dd vision va hé toa do thuc t& nhw trinh bay & Section 3.3

Céac cach str dung ma tran can chinh trong CVAIO B+;
Céch 1: G&n ma tran can chinh vao hinh anh & céng cu Acquisition. Ma tran can chinh sau khi dwoc load
lén sé& di cung v&i hinh anh trong subt qua trinh xa ly

w 4. Imput
CalibrationFile  C:ACVAIO.Bplus\Calibration\CalibMatrix.cal

Céach 2: Load vao trong cong cu Algorithm hodc cac cong cu ByUser
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[Description("calibration File"), Category("4. Input®™), Propertyorder{il)]
[Editor{typeof(CalibrationFileselectioneditor), typecf{System.Drawing.Design.UITypeeditor))]
0 references
public string CalibraticnFile
{
get =» calibrationFile;
set
{
i CalibMatrix calibMatrix = new Serializer().Deserializing(value} as Calibmatrix;
if {calibMatrix == mull) return;
H this.calibMatrix = calibMatrix;
i\ calibrationFile = value;

b

}
[Browsable(false)]

0 references

public CalibMatrix CalibMatrix { get { if (calibMatrix == null) calibMatrix = new CalibMatrix(); return calibMatrix; } set =» calibMatrix = value; }

Chuyén déi gitra cac hé truc toa do:
+« Vision Coordinate — World Coordinate:
Step 1: Thém thw vién: Project — References —»Add Reference — Browse — CVAIO.Bplus.Core

Step2: Goi function: World Coordinate = AIO.VtoR(Ma trén cédn chinh, Vision Coordinate)

% World Coordinate — Vision Coordinate:
Step 1: Thém thw vién: Project — References —»Add Reference — Browse — CVAIO.Bplus.Core

Step 2: Goi function: Vision Coordinate = AIO.RtoV(Ma trdn cdn chinh, World Coordinate)

4.2 Manual Calibration — C&n chinh bang Chessboard

Can chinh manual dwoc st dung chi yéu dé tim hé sb chuyén ddi tir pixel sang mm. Camera sé chup
hinh 1 tAm hinh 6 ban cd dwoc in ra véi mét kich thwdc nhét dinh tinh theo mm. Céng cu Find Chessboard sé gidp
tim ra vi tri cac goc clia 6 ban cd, sau d6 tinh toan vj tri géc theo mm dwa theo kich thuwéc thuc t& nhap vao. Téng
hop két qua sé dwoc dwa vao cong cu Find Calib Matrix dé tinh toan ma tran can chinh.
UETLULTEY VU T=HH O S

= Common ~
,"\ Acquisition Image Load 0 Find Chessboard 0 Find Calib Matrix 0
# Image Load (@ Find Chessboard (&) (© Find Calib Matrix
# Image Save ) Inlmage Qutlmage @) ® Inimage
# Region Tool VisionPoints @) @ VisionPoints
}: Template Match RobotPoints @) @ RobotPoints
#" Template Match Ex
e LigthCunlruI DI 2 230 3
= Calibration & Fiduring [Tmi Name: Find Calib Matrix 0 - Find Calib Matrix
. # Find Chessboard
o # Find Calib Matrix o o| i i H | 0 = [FindCalibMatrix] Transimage
----_"‘ Fisture
i Deprecated Translation  Ratation
= Geometry - Creation
M- Geometry - Finding & Fitting W

TOOL PROPERTIES

==
v 1. Tool Info A
Name Find Calib Matrix 0
ToolGroup Calibration & Fituring
ToolMame Find Calib Matrix
GUID b356f4d-c006-4b27-5F
w 2. Tool Display
X 454 Min
Y 156
v 3. Tool Params
¥ RunParams
TransShitX 0
Diff_Y -0.005 0.005
TransShitY 0 -
RotShiftX 0
RotShity 0
v 4 Calibration Matrix &
Name p—
S FETTHEHN | £ 100

Name

-4.001

-4.000

-3.000

Max (mm}) 3*Std

Status: i Time: 1.00ms

Status: i Time: 261.56ms 3/15/2023 9:18:07 PM - Succcess

Cac budc dé thyc hién can chinh manual.
% Step 1: Chuan bi tAm 6 ban: Sé lwong cac 6 ban cd theo ca 2 chiéu phai la sb 18. C6 thé download

hodc tw tao cac 6 ban c6 theo hwdng dan & OpenCV hoac CVAIO
% Step 2: Thiét lap process can chinh: Cac cdng cu dwoc chon va ghép lai gibng nhw hinh bén trén. Didu

chinh lai thong sé cla cac céng cu Find Chessboard Conner va Find Calib Matrix


https://docs.opencv.org/4.x/da/d0d/tutorial_camera_calibration_pattern.html
https://drive.google.com/drive/folders/1499lCj9u20IzglzNOcVsWOL9yRGhIaZ4?usp=share_link

% Step 3: BAm nat run dé chay process can chinh va lwu lai file c&n chinh.

< Step 4: Kiém tra két qua sau can chinh: M& coéng cu Find Calib Matrix va bdm Run dé hién thj két qua
can chinh. C4c théng tin can kiém tra bao gdm gié tri sai sé nhé nhat min(mm), gia tri sai s Ién nhéat
max(mm), d6 réng ving 3 sigma m*std cua tirng truc X,Y. Néu cac gia tri trén nhé tic 1a két qua can

chinh c6 d6 chinh xac cao.

4.3 Auto Calibration — Can chinh tw déng

Can chinh ty dong dwoc st dung dé déng bd hda hé toa do vision va hé toa do cua robot hodc hé servo
XYT. Ma tran c&n chinh sé gilp tim dwoc vi tri ctia vat thé trong hé toa dd robot sau khi xac dinh dwoc trong hé toa
dé vision. Qua trinh can chinh dwoc chia lam 2 phan riéng biét: Xac dinh chiéu dwong cda hé truc OX, OY va xac
dinh vi tri tam xoay O. D& xac dinh chiéu cta hé truc toa d OXY, chuong trinh vision s& g lan lwot thong tin 9 vi
tri (RobotPoints) tinh theo mm trong hé toa td oxy cho robot sau d6 chup hinh dé xac dinh lai 9 vi tri trong hé toa
do vision (VisionPoints) tinh theo pixel. D& xac dinh vi tri ctia diém gbc khong O, chwong trinh vision sé gl 1an
lwot théng tin 5 goc xoay tinh theo dd trong hé toa dd oxy cho robot réi sau d6 chup hinh dé xac dinh 5 vj tri goc
xoay trong hé toa dé vision tinh theo pixel. Hinh dw&i day mo ta lai toan bé qua trinh can chinh auto voi robot 3
truc XYT:

XYT Stage

Y0 v A P

Trong toan by qua trinh can chinh, chwong trinh vision sé gilr vai tro chi dong va robot (PLC) sé gilr vai tro bi
déng. Chwong trinh vision sé tinh toan vi tri ma robot can phai dich chuyén sau dé gvi di liéu vi tri trwéc khi gl
tin hiéu 10 yéu cau robot dich chuyén. Phia dwéi md ta chi tiét process can chinh gitra chwong trinh vision va robot.
Trong d6 qua trinh 3 steps

(1) — Gwvi toa d vi tri robot can phai dich chuyén

(2) — Robot dich chuyén téi vi tri yéu cau;

(3) — Vision tién hanh x Iy tim vi tri diém mark;
sé dwoc |&p lai nhiéu 1an cho dén khi tdng sé vi tri can cho qua trinh can chinh hoan tat. Trong lGc qua trinh can
chinh tw ddng dwoc thwc hién, ngudi dung cé thé huy bd béng cach bdm nut Cancel géc dwéi bén trai. Viéc giao
tiép gitva vision va robot phai tuan tha chat ché theo dung process dwa ra & hinh bén dwdi dé dam bao qué trinh

can chinh dwoc chinh xac nhét.
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ON
| o i — | | '
i . i A i
O-Ready  off|" o ; ﬁ: R I
S ~ ON . I T R A
AU N I NN | K
I-Ready | OFF|' = ! b | OFF!
e e N A i [ I
o L ON_ | IR
s | A | R
O-Start OFF|\ /| OFF : - Y
| I i I I I I I [
o _ON | B A
| | | | i | | | | HI
; 1 H : :- —-—-——-—-—----—-—--—--- : I: :
I-Start Ack OFF | | '{)'FF' ! ': Lo
T R B ! ! ! T
I Write Pos _ON__ oy
Lol | m—r I
O-Move | 1 (1)oFF /| OFF oo
. 0 Jon . HEE
| o 1 | } | I | N
N R i i i i [ R I
I-Move Ack : : OFF| | OFF L IR
Lo H "~ RobotMove ON (R
o | | } | | i IR
Lo il T 2 L oo
I-Done ¥ FF|\  / |OFF R
— 1 RNy Il A
L ol < ON oo
o ! LN
O-Done Ack | i OFF OFF 1 | |
o :| v o, hast ON
Lo I | 9 Pos — Translation Image Process sy bos —
0-End | PresTReEen 3) T loFF . | |oFF
! ! I v o o o o __'! Ii ! ! ' ON !
o |____________________________, BRI SECN
HEnd Ack o oFF

Cac bwéc dé thwe hién can chinh tw dong:

INTERFACE STATUS

101F Data IF
(® ) (@ ) 0 T Match 0 Find Calib Matrix 0

@) Tempigte Match @) Find Calib Matrix ()
= 2 Inln@hnage Inl; )
(. READY ] [. READY ] Uolul] waiting ibPoint — VisionP
RobotPoints
wa —
(@ sTART ACK L @ STARTCMD | LIOJC[Z) waiting " [® orgswin
(o MOVEACK\ /@ movecun | —F °T‘r;99;ra S 0c

(®@oponEcMD | (@ DONEACK |

(@ evorcx | (@ =0 ) | oo properTies
TOOL PROPERTIES AZL | =
Al T + 1. IF Communication [l
[ zl | El 10Type ModbusRTU
~ 1. Tool Info ~ » ComlD MedbusRTU
MName Calibration Schedul DataType ModbusTCP
ToolGroup Calibration Scheduler » ComData ModbusTCP
ToolMame Calibration Scheduler InReady 50
GUID bfca151a-9d58-4c6b-a InStartAck 51
+ 2. Tool Display InMovehck 52
X 98 InDone 53
Y 142 InEndAck 54
v 3. Tool Params OutReady 100
~  RunParams QutStart 01
TransfreaX 40 OutMove 102
TransfreaY 40 OutDoneAck 103
TransCourtX 3 OutEnd 104
TransCount 3 Datafddr 200
TransShiftX 0 ~ 2. Fow Chart
TransShity 0
RotAngleFron -10 ComData
e IF Comunication type

B2l | =

P LEELY

~ RunParams

TransAreaX 40
TransArea 40
TransCountX 3 v
3. Tool Params
Translation

O
O

o O O O

Status: €} Time: 0.00ms

49| Page



Step 1: Cai dat giao tiép v&i PLC: Chudt phai vao man hinh chinh dé hién thi cac thudc tinh giao tiép
véi PLC & bén trai man hinh. Lwa chon 10Type, DataType sé dwoc si dung dé truyén nhan 10 va di
liéu vi tri robot sé& dich chuyén.

Step 2: Lwa chon camera st dung trong qua trinh can chinh

Step 3: Setup cong cu template matching dé tim bat diém mark c&n chinh, chi st dung main mark va
st dung Max Accuracy algorithm dé dat dwoc dd chinh xac cao nhét trong qué trinh tim kiém.

Step 4: Lwa chon téng sb diém dich chuyén trong qua trinh can chinh. Théng thwdng sé dé gia tri méc
dinh 1a 9 diém cho can chinh hwéng X,Y va 5 diém cho can chinh géc T.

Step 5: BAm Start dé thiét Iap két ndi véi PLC va bt dau qua trinh c&n chinh.

Step 6: Kiém tra trang thai giao tiép cta Vision va PLC

Step 7: Kiém tra cac bwéc hién tai cGa qua trinh can chinh

Step 8: Kiém tra két qua sau cin chinh: M& cong cu Find Calib Matrix va bAm Run dé hién thj két qua
can chinh. C4c thong tin can kiém tra bao gém gid tri sai s6 nhd nhat min(mm), gia tri sai sé 1&n nhat
max(mm), d6 réng ving 3 sigma m*std cua tirng truc X,Y. Néu cac gia tri trén nhé tic 1a két qua can

chinh c6 d6 chinh xac cao.



CHAPTER 5: HISTORY & USER LOGIN - LICH SU &
QUAN LY TAl KHOAN PANG NHAP

5.1 History — Phan tich lich st

5.2 User Login — Quan ly tai khodn ddng nhap

Cac noi dung sé dwoc dé cap trong chwong nay:
X CAu tric cua log file va cach phan tich

<> Quan ly tai khoan dang nhap cta nguwoi dung
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5.1 History — Phén tich lich st

5.2 User Login — Quan ly tai khoan dang nhap



CHAPTER 6: TOOL BY USER — PHAT TRIEN CONG
CU VA LUONG XU LY MO

6.1 Overview — Gidi thiéu chung

6.2 Tool By User — Phét trién cong cu x& Iy dnh

6.3 Scheduler By User — Phat trién ludng x& Iy dnh

6.4 Camera By User — Phét trién tich hop camera

6.5 Interface By User — Phat trién module giao tiép

Céc ndi dung sé dwoc dé cap trong chwong nay:

X3

8

Gidi thiéu vé y twdng thiét ké mé cho ngwdi dung

X3

S

Cac buwdc dé phat trién 1 cong cu x& Iy anh moi

X3

8

Cac buwdc dé phat trién 1 lubng x& Iy méi

X3

8

Céc budc dé tich hop thém camera méi

X3

8

Céc budc dé tich hop thém module interface mai



6.1 Overview - Giéi thiéu chung

C4c bai toan trong hé machine vision rat da dang nén khéng thé thiét k& moét platform nhw moét 1&i giai

chung dwoc. Do do CVAIO B+ dwoc dwa dén cho nguwdi dung dwéi dang mét solution cla visual studio c# dé

ngwdi dung c6 thé dé dang cAu tric lai cho phi hop véi yéu cdu cua tirng bai toan. Trong d6 cé 2 projects st

3] Solution 'CVAIO.Bplus' (9 of 9 projects)

4

vvwvVvw

v

p

b

v v

CVAIO.Bplus.ByUser
CVAIO.Bplus.Algorithm
CVAiO.Bplus.Algorithm.Controls
CVAIO.Bplus.ToolByUser
CVAIO.Bplus.ToolByUser.Controls
CVAIiO.Bplus.Camera
CVAIO.Bplus.Camera.ByUser
CVAIO.Bplus.GUI
CVAIO.Bplus.GUI.ByUser
CVAIO.Bplus.Interface
CVAIO.Bplus.Interface.ByUser
CVAIO.Bplus
CVAIO.Bplus.LightingDevice

dung dé phat trién cac cong cu xt ly anh, 2 projects st
dung dé phat trién céng cu algorithms, 1 project d& phat
trién module tich hop camera, 1 project dé phéat trién
module giao tiép PLC, 1 project dé phat trién module diéu
khién anh sang théng qua RS232, 1 project dé phat trién
ludng x& ly anh. Chi tiét vé cac projects nay sé dwoc trinh
bay chi tiét tr section 6.2 dén section 6.5. Ngoai ra con co
2 projects lién quan dén viéc tich hop Cognex Vision Pro
va 2 projects lién quan dén tich hop halcon sé dwoc trinh

bay trong chapter 7.

6.2  Tool By User — Phét trién cong cu xt ly anh

Yéu cau: Phat trién 1 cong cu xt ly &nh dé thwe hién viéc phan doan hinh anh s dung thuat toan Watershed nhw

trinh bay trong OpenCV & dudng link nay.

Marker Image
after Segmentation

D

Giai phap: Phét trién thém cong cu xt ly anh st dung project ToolByUser

o
0‘0

KD
£

KD
£

o
*

7
*

Step 1: Xac dinh dau vao: Coéng cu sé& s dung 2 hinh anh d4u vao 1 — Hinh anh Gray Scale |4y truc

tiép t camera, 2 — Hinh &nh Binary sau khi da xt ly théng qua cac cong cu Binarization va Morphology.

Step 2: Code c4c gia tri dau vao

Step 3: Xac dinh dau ra

Step 3: Code cac gia tri dau ra .

Step 4: Xac dinh cac giéa tri Parameter setting
Step 5: Code cAc gia tri dau ra


https://docs.opencv.org/4.x/d3/db4/tutorial_py_watershed.html

banh gia: banh gia két qua thyc hién duoc

Image Load 0 Objec hon 0
(@ Imageload @) @0 @) 1on 1] Outputimage -
Outlmage @ @ Inimage Cutimage (@ IS
A [ inarization 0 Morphology 0 @ InBinary e
@ Binarizaton @] (@ Mohology @) Cloloe] 273 | «
@ Inlmage OutBinary (@ l’ Inimage Cutimage (@ —
s
Qe 0 [ 1 ] 623 0
—
.
e
an
xa
*u
%
v
H319xW259  [12500= [ Aot [ Cline [ Ads |Pel v |135% «

6.3  Scheduler By User — Phét trién luéng xtr ly anh
Yéu cau: Pua ra yéu cau cla bai toan
Giai phap: Giai phap la gi va cac bwéc thye hién

% Step 1: Chuén bj tAm can chinh

% Step 2: Thiét lap process can chinh.

+ Step 3:

% Step 3: Chay can chinh .

< Step 4: Sau khi qua trinh thu.

DPanh gia: Danh gia két qua thuc hién dwoc
6.4 Camera By User — Phét trién tich hop camera
Yéu cau: Phat trién module camera dé c6 thé tich hop camera basler Gige vao céng cu Aquisition

Giai phap: S dung kha nang tich hgp loai camera méi & project CVAiIO.Bplus.Camera.ByUser

% Step 1: Cai dat phan mém Pylon 5 clia nha cung cap camera basler tai Basler Web hodc CVAIO B+.
Lwu y cai dat st dung dwéng dan mac dinh ctia nha cung cap va lwa chon Developer Mode dé cai dat
toan bd cac file thw vién can thiét cho nguoi phat trién.

X

A" nylon5

BASLER’

Profiles

Camera Usi Deve\uperA Cuslum‘

Back Next Cancel

Copyright © 2007-2018 Basler | All Rights Reserved | www.baslerweb.com

% Step 2: Thém thw vién dwoc cung cap bdi nha cung cap vao trong project bang cach chon: project —

Reference —»Add Reference—Browse—Basler.Pylon.dll


https://www.baslerweb.com/en/downloads/software-downloads/
https://drive.google.com/file/d/1_khBeOOUI5IlacwNEup2h_J04UwBvWK_/view?usp=sharing

4 CVAIC. Bplus.Camera.ByUser
b M Properties
4 O References
& Analyzers
u-B Basler.Pylon
u-B CVAIO.Bplus.Core
u-B CVAIQ.Bplus.OpenCV
-0 Microsoft.CSharp
u-B Systern
u-B Systern.Core
u-B Systern.Data
u-B Systemn.Data.DataSetExtensions
u-B Systemn.Met.Http
u-B Systern.Xml
u-B Systern.Xml.Ling
B c* Camera_Bylser.cs

% Step 3: Thém class va lya chon ké thira tir interface Camera: Camera_ByUser : ICamDevice,

Idisposable. C4c I&p can phai implement gém co:

public interface ICamDevice : IDisposable

{
int GetConnectedCamCount(); // Thu thap téng s& cam dang dugc két néi dén
string GetCameraSeiralNo(); // Lay serial number clGa camera
string GetCameraSeiralNo(int camNumber); // Lay serial number cla camera
void CameraOpen(int camNumber); // M& ké n6i véi camNumber
Mat GrabImage(); // lay hinh va trd ra dudi dinh dang Mat cla OpenCV
void CameraClose(); // Dong két néi véi camera hién tai

DS

» Step 4: Céc ham sé dwoc goi trong céng cu Acquision gdm cé CameraOpen(int CamNumber): Thiét
lap két ndi véi camera, Graplmage(): Thu thap hinh anh tlr camera va tra ra dwdi dinh dang Mat cta

OpenCV, CameraClose(): Déng két ndi véi camera va gidi phong tai nguyén da s dung,

%

» Lwu y: Ngudi dung nén tham khao cac code mau clia nha cung cép dé cé thé hoan thién chwong trinh
1 cach chinh xac nhat hoac lién hé véi AIO MATRIX dé dwoc hd tro.

DPanh gia: Kiém tra két qua bang cach chuyén dbi camera trong céng cu Acqusition thanh ByUser, thyc hién két
ndi va thu thap hinh anh tlr camera
6.5 Interface By User — Phat trién module giao tiép
Yéu cau: Phat trién module giao tiép véi PLC st dung chudn SLMP
Giai phap:
% Step 1: Tim hiéu vé SLMP protocal
s Step 2:

DPanh gia: Danh gia két qua thuc hién dwoc


file:///C:/Program%20Files/Basler/pylon%205/Development/Samples/C%23Basler.Pylon

CHAPTER 7: COGNEX VISION PRO & HALCON
MVTEC

7.1 Cognex Vision Pro

7.2 Halcon MV Tec

Cac noi dung sé dwoc dé cap trong chwong nay:
<> Tich hgp thém cong cu x& ly anh ctia Cognex Vision Pro

<> Tich hgp thém cong cu x& ly anh ctia Halcon MVTec
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