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Abstract

This thesis is an extension of research on SCANNING OBJECT WITH A VISION CAMERA
2D PLANE by CNC M/C which has been developed from the manual camera movement
to automatic control movement of the camera running towards the object that improves
the efficiency of the system. By using the Pixy Camera interface with Arduino to locate the
target position of the object on the detection area of X - Y table via software PixyMon V2,
The tool used to configure the detection properties of Pixy Camera., and on-line transfer
the target value to PLC via the RS232C serial communication with Omron Host Link
Command to control the servo motors that drive Smart Camera to the target object
position accurately with the order of the shortest distances and analyze the geometry of
object using NI Vision Builder Al, software to acquire real-time image and characterize, to
recognize and identify which object is desired. At the last step, the data will be display on
the screen with the GENESIS32 SCADA in GUI and make the essential report to complete
monitoring through the GENESIS32 SCADA program
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2.1 Programmable Logic Controller (PLC)
2.1.1 Programmable Logic Controller faazls?

TUsunsuniaaednmealnsaiass (Programmable logic Control : PLC) 1Ty
gunsalmuauM s nueaeesinsvidenseurunsinuiegelull  Microprocessor
Huiuauesdanisiiddy  PLC  auildwmidudunauaziondnaiiannsasesanluldauls
il femadiaviseainedsineg agdedniudunn  dnsendinnagldn  eeenlaiumung
vhauvesgunsaivtelnsesinsiiludmimne  samnsaaiisnssvideuuuvesnsmunule
Tnemstewdulusunsusdadiluly  PLC  wenanilSannsalinusmfugunsaiburu
\A3e381LU51AA (Barcode Reader) wa3esiiant (Printer) Fsluilagiiuusnainiaios PLC az
Tduuuuiies (Stand alone) udigausasie PLC wiane dadnshedu (Network) wie
AuAuMITLTesszuU LUy AYE A NN B9

PLC Wugunsalnauiiamesdmsuldlunugnainnssy PLC Ussneudie miae
Uszanananans miheanudi mieiuteya mieduaya wazvitheleulusinsy PLC AU
EnduUszneuiaiuaues  PLC  avsaufuuedeien wignduauialugianansawen
sanludiulsznaudese 19

WhgANudved PLC  Usenausiy  wuleAnudviln  RAM  waz  ROM
mheanudwidarAM  siwhiAuTusunsuvesilduasdeyadmiuldlunsufiRnues
PLC @ ROM siwithiliAulusunsudmsuldlunsufofeuwes PLC alusunsuvesld
ROM &911310 Read Only Memory ansalusunsulauwsiaulylla drdrgauagoulila

1. RAM (Random Access Memory) wﬁaaﬂawmﬁwﬂszl,ﬂwﬁazﬁl,l,umL@@?Lé‘ﬂﬂ $19
1 Lﬁ@I%L??mSﬁayjaLﬁaLﬁﬂWﬁU nserukazilsulusinsuasiu RAM vinladieunn Jamungiv
msldnulussegnnasnaiodifinisuasuulandlulusunsuves

2. EPROM (Erasable Programmable Read Only Memory) #ii8muanviin
EPROM  iezdoddindesdiofmslunmsdeulusunsy  nsauldsunsuvinldlnglduas
fans1hlelann3onnianiaus U ﬁ%’aﬁmqﬁiﬂﬂmmslﬁquﬂﬂLLﬁlWG'ﬁJ JunNEAU

At U Ao Udsuluswnsy



3. EEPROM (Electrical Erasable Programmable Read Only Memory)
meanuIvletludeldinsestlaneylunislsusazauluswnsy tnaleisnisynialudin
witlaudu RAM uanantudlisndusaadiuunmesaisasluiilalnsu s1A1azumindn waay

TIAuANTRNAT0Y RAM Wag EPROM to1bisieriu
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CP1H
General Specifications

Type AC power supply models DC power supply models
Item Model CP1H-LT-A CP1H-1-D
Power supply 100 to 240 VAC 50/60 Hz 24VDC
20.41026.4 VDC
Operating voltage range 85264 VAC (with 4 or more Expansion Units and Expansion /O Units: 21.6
to0 26.4 VDC)
Power consumption 100 VA max. (CP1H-[JCJCJ-A)(page 28) 50 W max. (CP1H-CIT)L-D)(page 28)

100 to 120 VAC inputs:
20 A max. (for cold start at room temperature)

Inrush current (See note.) 8 ms max. 30 A max. (for cold start at room temperature)

200 to 240 VAC inputs: 20.005 .
40 A max. (for cold start at room temperature), 8 ms max.

External power supply 300 mA at 24 VDC None

insulation reslsnce 20 MQ min. (gt 500 VDC) between the external AC terminals No insulation between primary and secondary for DC power
and GR terminals supply

Dielectric strength 2,300 VAC at 50/60 Hz for 1 m.m between the external AC and | No insulation between primary and secondary for DC power
GR terminals, leakage current: 5 mA max. supply

Noise immunity Conforms to IEC 61000-4-4. 2 kV (power supply line)

Conforms to JIS C60068-2-6. 10 to 57 Hz, 0.075-mm amplitude, 57 to 150 Hz, acceleration: 9.8 m/s? in X, Y, and Z directions for

Vibratioreg stance 80 minutes each. Sweep time: 8 minutes x 10 sweeps = total time of 80 minutes)

Shock resistance Conforms to JIS C60068-2-27. 147 m/s2 three times each in X, Y, and Z directions
tAmblent operating tempera- 01055°C
ure
Ambient humidity 10% to 90% (with no condensation)
Ambient operating environ- h
e No corrosive gas

Ambient storage temperature | -20 to 75°C (Excluding battery.)
Power holding time 10 ms min. 2 ms min.

Note: The above values are for a cold start at room temperature for an AC power supply, and for a cold start for a DC power supply.

« A thermistor (with low-temperature current suppression characteristics) is used in the inrush current control circuitry for the AC power supply. The thermistor
will not be sufficiently cooled if the ambient temperature is high or if a hot start is performed when the power supply has been OFF for only a short time. In
those cases the inrush current values may be higher (as much as two times higher) than those shown above. Always allow for this when selecting fuses and
breakers for external circuits.

* A capacitor charge-type delay circuit is used in the inrush current control circuitry for the DC power supply. The capacitor will not be charged if a hot start is
performed when the power supply has been OFF for only a short time, so in those cases the inrush current values may be higher (as much as two times
higher) than those shown above.

ATl 2.1 AuasdRlanzues PLC Omron CP1H — XA



CP1H
Performance Specifications
Type CP1H-XA CPU Units CP1H-X CPU Units CP1H-Y CPU Units
Item Modeils CPIH-XA T T - CPIH-X T 1T -7 CPIH-Y 11 -0
Control method Stored program method
VO control method Cyclic scan with immediate refreshing
Program language Ladder diagram
E jon bloch Maximum number of function biock definitions: 128 Maximum number of instances: 256
Languages usable in function block definitions: Ladder diagrams, structured text (ST)
Instruction length 1 to 7 steps per instruction
Instructions Approx. 500 (function codes: 3 digits)
Instruction execution time Basic instructions: 0.10 ps min. Special instrucions: 0.15 ps min_
Common processing time 07ms
Program capacity 20K steps
Number of tasks 288 (32 cyclic tasks and 256 interrupt tasks)
Scheduled o | mtemupt sk No. 2. feq)
Input interrupt | 8 (interrupt task No. 140 1o 147 fixed) | & (interrupt task No. 140 to 145, fixed)
tasks (Interrupt tasks can also be specified and executed for high-speed counter interrupts. )
Maximum subroutine number | 256
Maximum jump number 256
Input bits 272bits (17 words) - CIO 0.00 to 16.15
Output bits 272bits (17 words) : CIO 100.00 1o 116.16
3O e .ml""'” CIO 200 to CIO 203 =
Fognare) o Ansloa. | 10 21010 CI0 211 -
:":"“’“* 1,440 bits (90 words): CIO 3100.00 to CIO 3189.15 (CIO 3100 1o CIO 3189)
Work bits 8,192 bits (512 words): WO0.00 1o W511.15 (WO to W511)
CIO Area: 37.504 bits (2,344 words): CIO 3800.00 to CIO 6143.15 (CIO 3800 to CIO 6143)
TR Area 16 bits: TRO 1o TR15
Holding Area 8,192 bits (512 words): H0.00 to H511.15 (HO 1o H511)
AR Area Read-only (Write-prohibited): 7168 bits (448 words): AD.00 to A447.15 (AD to A447)
Read/Write: 8192 bits (512 words): A448.00 to ASS9.15 (A448 to ASS9)
Timers 4,096 bits- TO to T4095
Counters 4,096 bits: CO to C4095
DM Area 32 Kwords: DO to D32767
Data Register Area 16 registers (16 bits): DRO to DR15
Index Register Area 16 registers (32 bits): IR0 to IR15
Task Flag Area 32 flags (32 bits): TKD00O to TK0OO31
Trace Memory 4,000 words (500 samples for the trace data maximum of 31 bits and & words.)
A special M Cassette (CP1W-MEOSM) can be mounted.
Clock function Supported. Accuraq |mothy deviation): —4.5 min to —0.5 min (ambient temperature: 55°C).
~2.0 min to +2.0 min (ambient temperature: 25°C), -2.5 min to +1.5 min (ambient temperature: 0°C)
One built-in peripheral port (USB 1.1): For connecting Support Software only.
c icath " ; A maximum of two Serial Communications Option Boasds can be mounted.
A maximum of two Ethemet Option Boards can be mountad. When using CP1W-CIF41 Ver.1.0, one Ethemet Option Board can be
mounted.
Flash memory: User programs, parameters (such as the PLC Setup), comment data, and the entire DM Area can be saved to flash
Memory backup memory as initial values.
Battery backup: The Holding Area, DM Area, and counter values (flags, PV) are backed up by a battery.
Battery service life 5 years at 25°C. (Use the replacement battery within two years of manufacture.)
20 (12 inputs, 8 outputs)
Built-in input terminals 40 (24 inputs, 16 outputs) Line-dniver inputs: Two axes forphases A B and Z
Line-dniver outputs: Two axes for CW and CCW
"Emldm CP Expansion VO Units: 7 max_; CJ-senes Special VO Units or CPU Bus Units: 2 max.
Max. number of VO points 320 (40 built in + 40 per Expansion (VO) Unit x 7 Units) | 300 (20 buit in + 40 per Expansion (VO) Unit x 7 Units)

A9il 2.2 AaatRlanizves PLC Omron CPIH - XA (e)




Type CP1H-XA CPU Units CP1H-X CPU Units CP1H-Y CPU Units
Item Models CP1H-XA T 7 -] CP1H-X1 7] CP1H-Y[ 1 1 -]
2 inputs: Differential phases (4x),
500 kHz or Single-phase,
4 inputs: Differential phases (4x), 50 kHz or 1 MHz and
Single-phase (pulse plus direction, up/down, increment), 2 inputs: Differential phases (4x), 50 kHz or Single-phase
High-speed counters 100 kHz (pulse plus direction, up/down, increment),
Value range: 32 bits, Linear mode or ring mode 100 kHz
Interrupts: Target value comparison or range comparison Value range: 32 bits, Linear mode or ring mode
Interrupts: Target value comparison or range
comparison
Trapezoidal or S-curve acceleration and deceleration
Trapezoidal or S-curve acceleration and decel ion (Duty ratio: 50% fixed)
Pulse outputs Pulse out- (Duty ratio: 50% fixed) iomputs. 1 Hz to 1 MHz (CCW/CW or pulse plus
gz::;'t‘o:'m = 4 outputs, 1 Hz to 100 kHz (CCW/CW or pulse plus direction) 5 Le;'::"t‘s’ 22 25300 K (CXAPON o e gl
puts only) direction)
PWM out- Duty ratio: 0.0% to 100.0% (Unit: 0.1%)
puts 2 outputs, 0.1 to 6553.5 Hz (Accuracy: +5% at 1 kHz)
Built-in analog I/O terminals % apsiog inputs and 2 analog [None
outputs
Analog control 1 (Setting range: 0 to 255)
External analog input 1 input (Resolution: 1/256, Input range: 0 to 10 V), not isolated
Note: The memory areas for CJ-series Special /O Units and CPU Bus Units are allocated at the same as for the CJ-series. For details, refer to the CJ Series catalog
(Cat. No. P052).

el 23 AuautRlanizaes PLC Omron CPIH — XA ()

2.2 CX-Programmer

Cx-Programmer Wulusunsuiilddmsudoumduasfinseszning PLC fu paufimes
Tngldnwiamdunadeuddniua wu Ladder, STL, FBC iusudanunsarmundayaio
Input ke Output AMVUARILNLUIVBIUUILAINNTN mié?qmqﬂﬂizﬁsmq uanNTdanansarii

N1531899N15V 191UV ESLADNAE

2.3 Human Machine Interface (HMI)
2.3.1 Human Machine Interface (HMI) fiaazls?

Human Machine Interface (HMI) @e  n1sldausiuduseningPLC
Programming AULATIAONAIAOS 3958021 HMI  (Human  Machine  Interface) Tngiin
a s < ¢ = =~ O i v ) EY - <
mou e T ugUnsainldlunsindeseninagldnuiuieesding \emuAuaziy
Joudna  HMI Tauluile  SCADA innaufein1svegldnuidesnsdnluaiugussuy
1 PLC wsmauaued ag HMI W azdunsindeyasin PLC dsiulassieveinisdonns

U9 wagyinissiuTindeyatuguuuusine wWisieiu
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2.3.2 Human Machine Interface (HMI) : NB7W-TWO00B
NB7W-TWO0B tJuniiee HMI 983U380 Omron lneilnuautd fie wiae

A 7 97 TFT LCD Srnuagidun 800 x 480 dots

sUdl 2.3 9199 Omron HMI NB7TW-TW00B

2.4 nda9 Pixy
2.4.1 na99 Pixy Aoazls?

Hulugandeansiaduusnuey TngiednlasuasUssauawadnioogegdy
N5TEANNUNIY www.kickstarter.com Ingldluga CCD viausuiuuieasyseulananImmse
image processing 1ag Pixy ﬁuu‘ﬂujuﬁ 5 wadlAssns CMUCAM uendsdaden Pixy 1
CMUCAMS5 Taefiennanslunsnsiadunm 50 wsusedundt asedudfsesnslsmiondu 7 &
uazuenueziagld 100 Ju aansaidenseiulilasaeulnsame ivioueiaaussnailakiunose
UART, Ua SPI, Ua 12C, nasafanea uay nasnozurden laenass Pixydulassmislewiugesaves

Charmlabs UaumIngqe Carnegie Melon (CMU) @nigelaisnn
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g‘l.h'?i 2.4 nADY Pixy

2.4.2 n@as9 Pixy 2

Pixy2 CMUcam5 Sensor(EFDV686) ulugandesussanananinuuudniagy
Tnandes Pixy2 CMUcam5 Sensor aziugudwianain Pixy CMUcam5 Sensor ldanian
nsuanluuda Taefinenuislunsesadunmiandy 60 wsudedund, Svunalaesaudn
awnndesgnesnkuuinideien1sidnumizivueialulasreulnsiaesine L
vasa Arduino, Uasa Raspberry Pi iseuasasu fndosduuimdnas aulsngatu
waedipuaaniy uenananuaansalunInsadudvestng  dadudaneiiluns
pvduuazinmududmiuldlujusudifunudy  aaansansedutheeiemmne

'
[

Adauuilauulaanmie

gﬂﬁ 2.5 ndes Pixy2
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2.5 PixyMon
2.5.1 PixyMon
Tsunsu PixyMon anwnsanmiiluanlsidunsuasiianunsaldsiuiundas Pixy Tu
nsfsrmmansaduingldnufesnslaeimunguuunidu Signature’ Wy nisnsrafud, ms
psrafuidu, msfemaiumicing viedsdeuaing, anuldlunimmadutng, Suuingd
AN50A599Y tenNilSanansaseftuguvendes Tnelusunsy PixyMon ansnsaldlaly

53UUUUANNT Windows, Linux wag macOS

& PixyMon N O X
File Program Action View Help

color_connected_components running

35U 2.6 1Usunsu PixyMon
2.6 Arduino UNO
2.6.1 Arduino faazls
Arduino fie Tassnsithduledlulasreulnsamesnsenasiag wildsiuiuly
= A e o A = = = . & dl' 1 Y
M C 90w C diludnwaiziany Asdinisilsulausisvss Arduino Juutiielinsaeau
lulaspaulnsa@asikans1eiy @aunsalsnulaasitfeinuls lneslasinisineanuasannasd

WAt 3UuuY eldanuiu IDE vesnues awgnandivinli Arduino Wulleuunn (Juwsy
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genwsTldnusmiuannsalanldns  wazduesanaassdignuanuiay  vilwgkanduly
wAnLazIwoonaa A luTIATIgnINe

Aduino  HuldldT AR undnlu  Arduino  umufu  awvgaenn
lulesnoulnsiaesveansna AVR tufiarwviuady Tuiuluuishansadeuderu USB 16
Tnenss annsaldiuasuinmesadelnlliduednd uaslululasroulvsiaosnzga AVR Sl
yoslusunsufiauiiGonin  Bootloader  egfluszfuarsnindnlusunsund  Fsezifudou
Tusunsuiinegnidontumneunsdenivsunsuund vildianunsadeudddivhanlagild deuns
Senlusunsuund vl Arduino  tuendedrulusunsuunsuiiawilumsviliduannse
LUsunsusunesnaynsuailn UART Ia Juihlvnsweulsunsuasiluguldiies USB to UART

@
ALWEIND

2.6.2 Arduino UNO
Huveda Arduino Junsniloonin Suweauszanal 68.6x53.4mm Wuuedn
uwsguiitenldauinnign esndurunaiimangdmiunsduduteu; Aduino uawdl
Shields Widenldaulsannnivedn  Arduino  uduqieenuuumienizannnit lasueda

Arduino UNO leifimsiannisessn faus R2 R3 uazjugesiiuaeuiulediluwuu SMD

®

P00 29000000

(=]

o 1 NP f’L
FEEDE PO DG - N ON DIGITAL PUMC™ ) X%
thiMR1 7

& UND

Cé
fmiR13
3 -~

RX TX 5V GND
SCL SOA SU GND jeu

3.3V 3. 3U GND GND D[xx]
ANALOG IN
gz dece

260000

Ul 2.7 uansuednlulasneulnsaass Arduino UNO
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2.7 Arduino IDE

wsesdlonadeulusunsufilldauleiu Arduino lavngu lneneluasiinesdionasidy

dmsudiasaArduino WU NMsALArduino NRRseiuATBIABNNIABS N1SLaBNIUArdUIno ke

aglilounsivdeuIvuaveslusknsundeuy wislaumisnendunesniuArduinosutiuglua an

(%
CCY)

ngadilusunsufnsentudisealnenssdmsunauiomes

Arduino® Integrated Development Environment (IDE) Hulusunsufioanuuuan
dielinesonsidoureniuidmsuunanoflomiumesadl wnanesUArduino®iJu
LLWﬁmW@%M%LﬁﬂmaﬁﬂéaamﬁauﬁaaﬂLL‘UUMLﬁaammm%’usifawuaqmzmumiaaﬂLLU‘U@JﬂiﬂJ

Siannsoiind

@ real | Arduino 1.8.10 = [ X

-

|File Edit Sketch Tools Help

real

| #include <SPI.h> A
‘ﬁinclude <Pixy2.h>

Pixy2 pixy;
| int xpos[10];
| int ypos[10];
| void fxsent(int , int);
| void fxrecieve();
‘v:id setup ()

{
Serial.begin (9600, SERIAL 8N1);

pixy.init();
}

void loop()
| {
pixy.cec.getBlocks();
L if (pixy.ccc.numBlocks)

{

for (int i=0;i<pixy.ccc.numBlocks;i++) //memory pc
‘ ypos[i]=pixy.cece.blocks[i] .m_x; //swap bcos
| for (int i=0;i<pixy.ccc.numBlocks;i++)
B o T P T [ [l bl
< >

Arduino/Genuino Uno

sUfl 2.8 TUsunsu Arduino IDE
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2.8 Servo Motor
2.8.1 Servo Motor
Servo Tumdimnssudunsmuaunisiuindeu (servomechanism) @
gunsalBianysedinddmiumuaunemeivieszuuduiadeusine 4 fMensmseudyyiaen
szuviuimdeunazUiuAliigniesmuiidivunliedisdeiiios Insunfszuu servo aznsvaey
FoRnnainandya umaunduy funieniana AnusudermiAnnaindy 9 Wy defianain
Nnszuuvtheswessasudenalaldsinegluszuuiuindon (none servomechanism)vdeszuy
muAuEedslinismunuuLTn (close-loop feedback) Heiegluszuutuadouls
é’ﬂwmzﬁuaamimuamwaﬁawLﬁuszwmmquﬂ% (Closed  loop
control) FsuUsgnouselnuansmuay 3 InusdAelvuenisauAuussda (Torque  Control
Mode) Bsaga93ou3oguan Tnuanisauausnsss (Velocity Control Mode) wazlvuans

AIUANFLILY (Position Control Mode)

5UM 2.9 uanwinuLYas Servo Motor

2.8.2 Servo Drive

o o

Servo Drive fie aunsalgnamnssuilasudayaiadanain Controller vi3e

sruumUANdyIM wazdanszualniitoweusaluds Servo Drive Wusnunisdnisly
§4 Servo Motor $en1sLElUsLNTUIBIRITULY 9 FI92VNITAIUANNISIAEUN AIAIE)
YDINM TN Teernanuawesiyy Laviaanazldvnyu (nsdlinIasdnsanamnssudaddy

[

A1 qmiv‘hmuq@)
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Servo Drive 23uUdityaunasnnann Controller wazdenmsliifiusa Servo
Motor tadauiinud Controller §1msun 109910 Servo  Drive azifiudituSudernves
#1 Servo Motor TinusuUiuuvesnisaualidn asdunismuny auss (Speed
Control), u39dn (Torque) wag Mumua(Position Control) @Servo Driver agidusiammun

AU IUIENISEimesia Tifuda Servo Motor Tivihaulaegnsgndeduaziaiugn

5UM 2.10 uansdnwaizved Servo Drive

2.9 Machine Vision

2.9.1 Machine Vision

STUULLATUATU (Machine  Vision) Wuszuuiifealdemilunegnamnssududnig
desmnaninsathszuuiunldununisnsisaeuauddeaoneay  Swengmauiidesitnlugos

& v v & N av = & A A Ao oA A
ﬂ'}qMLﬁ'ﬁLLﬁgﬂ"ﬂﬂJgﬂ(ﬂ@Q WQHULLN%%U’J%UQQLUULﬂi@qmaﬂ'ﬂUﬂﬂJﬂmﬂqwmﬂJﬂ'}'Wllur]LGUEJQQLLag

2.9.1.1 uasaing (Lighting) ludssuduivilindesanunsaiudafinesnisiiueeng

Foau Felagduienliviasn LED mszuansianuaiosuaslinssniu  Fasvhlvivendus
anansauszanalagnasuasiaugy  Ingluudaznunadalumslduansuandsiueenty
[ 1 = 1 < £ a 3 Y o
PudnYaEIIU Wy dveauas (Color) JUT19v0uas (Shape) WWusiu BnnsdnuaienIsatenaand

nasion1sueuiung lawn Font Light, Back Light, Dome Light, Angle Light 1Jusiu
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=

2.9.1.2 1aud (Lens) fnasamuasdonvosnmdiens  esinaudunaysuays
ATiumnaneiy
2.9.1.3 ndod (Camera) Auuldndomuuidnea Fensldeuiuszuususduiduas
T¥fuMseen MLUULRA (Area  scan) Wundn  Taondosaziinisideusefuiniasneufiunes
nanswuulmasnld lawn
_ GigE - Wousteruanauay (Lan) Inedinnsaedn IP address Tindasiuinios
ﬂamﬁaLmai%amiaﬁ’ulé’uazmm&mqm‘uamm%wiaﬂﬁzmm 100 Lums

- USB3: 418bazdenIniunIsiiausamauiinmes wazanue?

e

N

>N
hO)

YasmsilousaUsza 5 s

29.1.4 Frame  Grabberfia  misafloanuuuaniiesessunsideusatundes
Tneianz Ineiivedmiundas Camera link, USB3 waz Gigk 1Jug

2.9.1.5 minsufeyauavloyaoen (1/Ocard) asilunisldnunisn DAQ vi3e
nindnsudeanstugunsaiineg Felunsldnuaie 9139898N1581UAIIN
Fuwed (Sensor) e sdenusadviotamasmunadnsailaannisuszaianann

2.9.1.6 Femfus (Software) isldlunisdinundadimenimuazuaninm Tngas
T#Usunsn NHMAQdx wae weunawadu (Application) Iddmsudnnisuazyszanann JeSeni

NI Vision Builder for Automated Inspection (VBAI)

2.9.2 Smart Camera
Smart Camera %30 ndesdandey Wussuudtudadiufiannsaduninuas
am1iaﬁmmaaﬂicjLL@WEmsfj"umﬂmwmaw%’auﬁ’m’fagaLaW’lzﬁuaqgﬂmw AADAIUAIUITA
assmssnaulafianunsaldlussuudandusiazsyuusmlua
Smart Camera §5vuunsueasiuLuvaLaunalaunsauduwassunwluiiiay
Uszneuseduwmesinsnisdeansiisndu wu Ethernet, VO fisnduremsideuseiu PLC,

Actuator, Relay, Pneumatic valves
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2.9.3 NI Smart Camera 1732
Smart Camera 1SC-1732 Ju real time target ﬁﬁi’lmgﬂ d1m5u machine
vision wagdtuindoulnelusieaieainininds 400 MHz PowerPC wagiinsuaunauszvines
uuesalUswalwesiueueszuam CCD Mliszuumsueaiiu all in one nszaeldite
#1 case ¥94 ISC-1732 gnesnuutaiiion1sldnulugaavngsy 1/0 veandesusznouse 2
Pimeaioninuardunm wosh RS-232 Wwazwesn Gigabit Ethernet wazamnsndaan NI
Smart Camera ¢78 @aWALIS Vision Builder for Automated Inspection wsalusunsulifiu

Na99928 LabVIEW Real-Time Module and the Vision Development Module

NATIONAL
"‘IINSTIUMENTS

NI SMART CAMERA
1,0 ACCESSORY

INPUTS
ISO IN 0 ISO IN 1

5U# 2.12 uansdnwaie NI Smart Camera I/O Accessory



L

NEI7XX SMART CAMERA

M

& W, S— 0§

1 Image Sensor 5 DIP Switches

2 Standard C Lens Mount 6 POWER-I/O Connector

3 Lighting Connector 7 Ethemet Ports (Single Port on NI 1712)

4 LED Indicators

DirectDrive | Quadrature
Lighting Lighting Encoder
Processor Image Sensor Strobe Controller Support

o 400 MHz 1/3 inch Sony ICX424AL CCD No No No
= PowerPC Monochrome
z 640 x 480 pixels (VGA)
o 400 MHz 1/3 inch Sony ICX424AL CCD Yes No Yes
=~ PowerPC Monochrome
z 640 = 480 pixels (VGA)
o 600 MHz 1/3 inch Sony ICX424AL CCD Yes Yes Yes
— PowerPC Monochrome
Z 640 = 480 pixels (VGA)
b3 600 MHz 1/2 inch Sony ICX205AL CCD Yes Yes Yes
= PowerPC Monochrome
Z 1,280 = 1,024 pixels (SXGA)

gﬂﬁ 2.13 wansgiuusenau NI Smart Camera
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Image Sensor

Sensor Sony CCO
Resolution VGA {640 x 480}, SXGA (1280 x 1024)
Max frame rate 60 fps (VGA). 13 fps (SXGA)
Sensor size 1/3 in. (VGA), 1/2 in. |SXGA)
Pixel siza 7.4 X 7.4 ym (VGA), 4.65 x4.65 pm [SXGA|
Sensor readout Progressive scan
Bits per pixel 8 bits, 256 gray levels
Scanning mode (VGA) 1/2 scan - 640 x 240
1/4 scan - 640 x 120
Scanning mode (SXGA| 1/2 scan ~ 1280 x 512
1/4 scan - 1280 x 256
Binning 162 ~ 640 x 240 [VGA), 1280 x 512 [SXGA)
Min exposure time 36.3 ps (VGA), 76.7 ps (SXGA}
Exposure time increment 31.2 ys (VBA)L 71,6 ps (SXGA)
Processor Characteristics
Processor
NENT22 ..ot 300 MH2 Freescale PowerPC
NIV742/1744. ... 933 MH2 Freescale PowerPC
NIT762/1764. ..o 533 MH2 Freescale PowerPC and
720 MHz Texas Instruments DSP
1 T T A A 128 MB
Nonvolatile program storage............ 128 MB
Image/data StOrage ... Unlimited through FTP or
Ethernet hard drive
Lighting Connectivity
NI 1722
Sand 24V external strobe............. Programmable duration
NI 1742, 1744, 1762, 1764
5and 24 V external strobe............. Programmable duration
Direct drive highting ....................... 500 mA DC, 1 A strobed

3UM 2.14 uanaguandAved NI Smart Camera Jusingg
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1/0 Connectivity

Digital input ........c.cooovvevivvccrrecnrceenne. 2 Channels optoisolated 24 V
Digital output .......coovvveveevereen. 2 Channels optoisolated 24 V
Ethernet ..o .. 2 ports (10/100/1000 Mb/s)
RS232 serial....... v e Up to 230.4 kb/s

Quadrature encoder ............................ Phase A/Phase B, no index

(not available on NI 1722)

Power Requirements

Main supply voltage 24 VDC, +#20%, -15% (IEC 1311}
Max current

NI 1722 g~ 450 mA

NI 1742, 1744, 1762, 1764 800 mA (with direct drive lighting)
Physical Specifications
Lens mount..... etk A C-mount
Dimensions........ B g 11.765 by 8.58 by 5.06 cm
Weight e 525 g

5UN 2.15 uanspandRves NI Smart Camera 3usin3°) (5i9)

2.10 n1sFeaTHIUNEIROYNTY RS-232
RS232 (Recommended Standard no. 232) ﬁammg'mmsﬁamﬁagaaﬁﬂaau:uu
aUNIU (serial communication) %Qgﬂﬁ’mumﬁuﬂ%ﬂmﬂiu% A.A. 1960 lmeg EIA (Electronic
Industries Association) 38 @ulANgRAMNIIUBIANNIETndvesawEM  Aen1siivunnis
Jeusesenine DTE(data terminal equipment) WU ABUNIAES AU DCE(data circuit-
terminating equipment or data communication equipment) L%y Taey 1Juduy 4IMIZU
Rs232 gldfusesunsvanglumsioassefugnamnssuuslutagouldd Us Faduumsgu
doansisu/dsdoyaldandndraund
wmsgu RS232  Wuinespuisu/dedeyauuu Full  duplex viieazlviyndne e
annsofuuasdstoyaldndoniuisglunadontu Taonsiu/ddoyaiuarldanslniomn 3
e laun
e Tx (Transmit data) Ao anedsdioya Fsaneiduiaziimiiflunisdsdoyamiity
e Rx (Receive data) #io aeiufioya Geaneiduiaziiniilunisiudoyamiidy

« GND (Signal ground) e @nansnan \Wuaieisunsesnsdauseuludn ov
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AaNMIGDS m?aoﬂ ain
; o I NP Tx
RX l¢— /./;{ » Rx
GND GND

5UN 2.16 uanafieg19n3deaIuY RS-232

RS232 Pinout

Pin 1: Data Camier Detect (DCD)
Pin 2- Received Data (RXD)

Pin 6: Data Set Ready (DSR)
Pin 7: Request To Send (RTS)
Pin 8: Clear To Send (CTS)
Pin 9: Ring Indicator (RI)

SUN 2.17 uansnuauUR@auilsu &g unneues RS-232

Y q
MsnuALIRIFIUNISeNABRUUBYNTHN EIA RS-232 () Wumnsgiugaainnssy tng
muzﬂiimmiamﬂuqmmwmiualﬁﬂmaﬁﬂﬁ (Electronic Industries Association) 89nLUULN
wialdlumsdsdayasunsuuuy egdidlastda 2 Aans ielidnsldailunisieusenasnades

[
1o = [y o (Y 1

i senivgunsalmeuiameseneg nssudsdyannasiiseiu dygiamus 3 Tiasl auds 15
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Taavi dwisuaedn "0" wasliszduussdiud -3 Taasd auils -15 Taavt dmsuaein "1 Fedudanald
asflsviuussiuiildlugauzasin "0" uaz aedn 1" wansveanluan szuuledRineariily
msvieltnuiusasletiineaisdesiigunsaiivimifiufudsusedu usaduain 3 - 15 Taav
Tiflszduusadu 0 - 5 Taavi lumansdsdoya dndunevesnssudoya azsdouudsussdu
w59 0 - 5 Tt anlulasmeulysataeslidussduussiuiiging +3 videsnd - 3 Tagaxd

logdusaguniouldnu vioenvasersasnnmsudanesila

seeuduaanes RS232
\'4
+15

useuluszavdyaured

RS232
+3 - >

-15

seéudgaanas TTL usanuluszuuledninea
v (Lulaspeulnsaians)

+5

0 T

gﬂ‘ﬁ 2.18 TEAUAYYIUITININ RS-232 tay TTL

la% MAX232
Juledndauanunsaudasseiudeyamusening TTL way RS232 tiielddeans

Tayasening llasroulnsaaes du gunsalsinequ PLC Tulasanisiilalaled MAX232 Tuns

Y

#9@15921319 Arduino fU PLC wunu
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+5V
cs L
_I__"_'T
= 01ip
< o]
10pn6v 10un6Y
T | T
e 1mnsvc‘2; 3 Tmmev
5 % 43 T
o0& 13 127 o
o= . 14 T, g
L 3 RS232LEVEL| | TTL LEVEL

1

Ul 2.19 uansnsidonsioled MAX232

2.11 01589815 Omron Host Link Protocol
Omron Host Link Protocol ilun1sdeanssemintsgunsaivesuisn Omron Tasdiitugiu

11910 ASCIl Iddmiunisdeansiiu RS-232 vise RS-422 laiimsfmuasuiuunisaasanseiail

Command Frame Format When transmitting a command from the host computer, prepare the command
data in the format shown below.
T v e 1 T
@ [x10' x10° . o
| 1 3T | L
\ I A AL
Node No. Header Text FCS Terminator
code
Normal Response Frame A normal response from the PC is returned in the format shown below. Prepare a
Format program at the host so that the response data can be interpreted and processed.
T T  #) h] v
@ |[x10' x 100 x 187 x 169 . J
1 1 1 - 1 -
L VAN VAN VAN A AN /
Node No. Header End code Text FCS Terminator
code

gﬂﬁ 2.20 LLamgﬂLmei?iamwaa Omron Host Link Protocol
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Header code PC mode Name
RUN MON PRG

RR Valid Valid Valid IR/SR AREA READ
RL Valid Valid Valid LR AREA READ
RH Valid Valid Valid HR AREA READ
RC Valid Valid Valid TC PV READ
RG Valid Valid Valid TC STATUS READ
RD Valid Valid Valid DM AREA READ
RE Valid Valid Valid EM AREA READ
RJ Valid Valid Valid AR AREA READ
WR Notvalid | Valid Valid IR/SR AREA WRITE
WL Not valid | Valid Valid LR AREA WRITE
WH Not valid Valid Valid HR AREA WRITE
wWC Not valid Valid Valid TC PVWRITE
WG Notvalid | Valid Valid TC STATUS WRITE
WD Not valid | Valid Valid DM AREA WRITE
WE Not valid Valid Valid EM AREA WRITE
wJ Not valid | Valid Valid AR AREA WRITE

gﬂ‘ﬁ 2.21 LLamgﬂqumi?iamwaq Omron Host Link Protocol (#8)

2.12 Supervisory Control and Data Acquisition (SCADA)

SCADA €83131n#131 Supervisory Control and Data Acquisition Aaszuun1saedoya
Tuszezlna wigldnisns nsaaaeu iiudeya uazmuaunsEUIUNIHARANY Tilmhoaiuauey
vhdlnadunszuumsndn  Tngasiinisdeansdoyauuuiineaniumsszuuiaietigauuna
asdUsEnaUnanvasanan laun wiheiadeuasuiRinisvesldseduuunmienivausseslng
wilghnsaszerlng wasnssuIuN W

52UV SCADA {un1ssau 2 aviunsdneieiu fe
< a d ! v Y 1 4 ¥ ]
® Telemetry System Jumefianldlunisdeuwazudeyanudenas Inedeyatuaiin
TaladeyamariavgnasluBnanuiivildlagiiudenarsin 9 Wy wada aelnsdwl vse
dl a
AALINg
® Data Acquisiton LUuBNBazmUANdeyaInaUnsaliignatuAl  visegn

nyvaaevey lneteyanlaazgnddluliissuy Telemetry System witevinisdesioly

SCADA utseaniugesgiuuy fe

® Pointto-Point  Configuration 1unismuauiildwieemunaulunisnisaiuny

ASTUIUNISHAMNEINTLUIUNTHAEN
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® Point-to-Multipoint  Configuration Lﬂuﬂ’liﬂ’mﬂﬁﬁﬁﬁ’wﬂ’mﬂuLaa’ﬂumimuqm
NIZUIUNEANITUANUNTEUIUNTT

druUsenauvad SCADA I 4 @1 Av

® Field Instrumentation  Hudiuveuniedioviewueiideudetuiniesingvie
gunsalfignenuauviensiaaey  TagagldsusmuTinamaiidnd  Tidutsinamsliih - 3
81393zagluzUvs Analog 138 Digital

® Remote Station Hudwiihnmsnusudeyanniedosinsviogunsal uazdslus

AUONANSEUY SCADA

® Communication Network 1un1saatayanineaseninsanunnisludanunuis lag

[

a

H1UAINANIUNNSARADEDENT WU @netalla AFUINY

]

® Central Monitoring Station (CMS) ugugnansszuy SCADA laesutayauiuszaiana

LALVINNNTLARINTZUIUNNSUUNLNIBADUNUAADS UTENDUMILLIANALIT haLa1SAWIS

2.12.1 ICONICS GENESIS32 SCADA

GENESISBZﬁaﬁm%WﬁLL’ﬁUizmw Web-enabled industrial automation wN&s
Ty U3 ICONICS vhanuuuszuudfoinmsiuladlaglfinaluladnsdeasdeyaves OPC
wuU Client — Server Lfiaa313 Application @w3UsEUU SCADA wag Human Machine Interface
(HMI) 5995UN15Y199UUY Multi - Processor Wag Hyper Threading systems

GENESIS32 gnesnuuuuuan Unenssuvas Microsoft DNA Usgnausie VBA,
COM, DCOM, taginaluladl ActiveX tieanassnlunsairaweunainduiiusgansnm

GENESIS32 Uigﬂauﬁwimqadaamﬂqﬁ'w"wmmﬂuﬁaim'aﬁut,ﬁ'aa%’w

weUNGAtuUL UL udnYaEaU IngUsenaumelugandn 3 luga Ag
® GraphWorX32 - luganandmiuasiassuunsiin
® TrendWorX32 - lugandngd1miuas1eszuu Data collection / Trending

® AlarmWorX32 - lugandndmiuasiaszuusdaiieu (Alarm)
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\ STATION | j \ 336:55PM_|
800 o
3 o ‘ STATION [surruv | pume
667 3 FLOW WELL | speen
- ~— 1} X 100 100
3 T
& L.
§ 400 o 75 75
267
3 %0 50 50
133
000 2 0 [ 7 0,5, T Y . ) Pt 1 1 et g e 2.0 25 25 = =
33514PM 3353BPM  33BO2PM  33B26PM  33850P L) 5
6272004 6212004 6272004 6272004 6272004 . A A
Description | veue | Time | Date - < A
W Staton Flow 5% 33655 P 61272004 [ samoali[ e1m 1% |
B Pump Speed 7490 336:55PM 6212004
< >
ALARM PANEL Ha0CH P 5 e
T Fod [ (I oo
STORMPUMP =1 SAIITARY LEVEL  POWER #1 7 _— e e
= 10.0 100 100 = = =
_ STORMLEVEL ~ POWER 22 — =
5100 =76 =78 |
STORMPUMP =3 BASIH LEVEL €L2 LEAK s i - I
= =
SAMITARY %4 FIRE CHEM. RM. LEAK 3800 5.0 50 50
BASIN = " v g
SANITARY 55 DRY WELL i . : b 7
el pllad = 25 25 25 X 7
COMM. FAILURE  HIGH HIGH WELL \C ~
55 — L 5
R 1 1 Y
Plant Overview | 3589 gal.|| | 7584 gal. ji?j [ e ‘l 219% | Lo
[Feed Rate: | 32.000h. | 12.09p0

Ul 2.22 uanavthaslusunsy ICONICS GENESIS32

2.13 Ni Vision Builder Al

2.13.1 TUswnsu Ni Vision Builder Al Asazls?

Durenduwisussynddisimuinasfinfeszuunsivaey machine vision liogs

2.13.2 N1SNIUV9LUTNSY

520157 uenanfldsanunsaseandes warUsuussnisusynananwliiduios  dane3du waz

A5 aURafU automation hardware Wazas19NaaNSYRINITATIEDULA

Vision Builder Al 14 state diagram LagfimnuUANIIATINEDUMEY State uag

transition

Start

default

default

@

End

gﬂﬁ 2.23 WAAINI5LULU state diagram
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nelu state diagram usiay state anunsaazioulifwmilanionany state ¥o
cycle Taanunsanmuaiauluainia output ve9 state WoNazaiung state siolula state

diagram Suseiilosa1n 9 Start lUauds 90 End

2.13.3 we19lUswnsy Ni Vision Builder Al

® ®

® 1 Viston Buiider Al - Configuration - Tutorial 1 - Dacisson Making vbai - - Jog3|
Fle Et Vew Operste Tooks Mep
®

LEH PLRM =dsxn 9Nk wdEm s,

<
<

.

|
|
|
e

ol ]
%”?""5:‘: AU LAXA \ T/ 18 [

bigs e Bx @ [ Cwploy Ramak irge for thes S2abe ﬁ

am Plem Pme Sem e | e

I
Mewiure Separaten M. | MehCondete 2 DeodePusiFal Set In
G| Sekct Inpoe: Selacts 3 new 3ge to
Cup nspect
v

1 Main Window 3 Inspection Steps Palette
2 Overview Window 4 State Configuration Window

Dbtancn = 1539 p @ Matchag = | 2 Mches =0 Trepec
i Tos few atches fourd

31]17'; 2.24 viunenalusknsy Ni Vision Builder Al

® Main windows zLanINSIATIUATEUIUNSOUEIMSUNIATIvEDU
wazldifiativun Region of Interest
® Overview Window L#n3 state diagram
® State Configuration Window LLaﬂﬁ‘ﬂgumau(step) 209 state Vouziy
® |nspection Steps palette WOu list o9 step fgldlunnsnsiaaeu Tne
Inspections Steps st
O Acquire Image Lﬂu%umauiumi%‘ugﬂmw
O Enhance Images (Hudumeuusuuisgunmiielsiiesonisiinei

O Locate Features {Wuduneaulunisszysunisvesdiuiaulalunm
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O Measure Features Jutunouinusanasieqildlugam

O Check for Presence Li’flu%u’umauiumimaﬁu

O Identify Parts {ludunoussyinnglunmisnunsedisls

O Communicate Wutunoudeanssu-didyana wieriulusinnea
Buq

O Use Additional Tool fiia3asflawfisifisiguns set status %38

ANUILAY, BITING

2.13.3 Transitions
awnsain output 910 step Tu state nauni udamnsanmuatoulylaon

avsnnuaulufazyinlusuluds state sioldla

& Edit Transition -4
Transition Name
detected rect
Transition wil be activated when the following condition is met

Measurement Please select a measurement... -
Classify Objects 3 - Step Status ~
Classify Objects 3 - = Objects

Inspection Variable - Inspection Variable

System Variable - Device Name

System Variable - IP Address

System Variable - Device Start Date

System Variable - Device Start Time

System Variable - Current Date

System Variable - Current Time

System Variable - Inspection Name

System Variable - Inspecton Start Date
System Variable - Inspection Start Time

System Variable - Inspection Iteration Counter

riable
System Variable - Memory Alocated (MB) v

UM 2.25 uananisldeuieuly Transition

2.14 Image Processing
Image Processing 1uisnsandunisunsegaivgdnmiielildnmitldsunisuiuus
I a & ¢ 1 , o = = a o,
viesteyaiilulsslevdueduesnin  Wunmsuszananadyyinussinmmildedunniiy

I3 = A @ = waa a P ) &
JUNNLAZLDINNADITUFUNMNIDAN YL UIDAMALUATINEIVDINUFUN U

2.15 OPC Server
OPC ¢91137n OLE For Process Control @aiduniwidinsunisfinsedoassening

303N slugnaIMNTIN 19U HMI,SCADA %38 Remote Unit sinaqnsinisldlusinaeanuagsiuuiiv
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N 1

e lienunsavinisdeansiula Wisualiouauuvaniwivesgunsaltiuies AgguluunggIu

Y a

vensaeansiieg OPC Wuuuulda granaunsal, 1nsesdnsanegTeanunsanauisyuuieansii

Y 9

Julumuanesgrudeniulaeinisdoasseninadnsines uas laawud ilaunsauszendld
Neatumsuandsuteyadinaunsalauazety w38 NITIUTINTeyaIIngUnTaliigg Il

UINTFIULANATUYIN LAY

e
/ ! : :
“I”l re — ) OPC-Server TCPIPH

OPCLhent

Shemors INAT

5UN 2.26 uaniMsi¥euraves OPC Server

) = s
2.16 ?ana3Nu K-Nearest Neighbors
K-Nearest Neighbors —~Judanessuldlunsdnngu lnevndeyaifianuadieiuuiniian
lngdivdnnishelUSeuiieudeyanaulatudeyaduinlianuasgataunniosiiedauazainin
Joyatisaulaianulndifesiudeyanniign nadnsasladudneuvesdeyaiiegindan
Y] | | ] ¢ Y] ¢ = a % = 1 a | .
gndingadusgninghituniulniung Favliesduszneumaall 2 eg1asendn Rutine

way Myricetin HANTUIPIENITIATEAUVDIDIAUTZNBUNAILAL

White wine Two data points (Red
/. and white)

Red wine

Myricetin

Rutine

Ul 2.27 391580 K-Nearest Neighbors

U

K @ 93U K Nearest Neighbors ferimuseumilaudmuiuieutilndiigandenis

Nsanusinibhdsulninaissnaznsruindulbevsonns
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RED or WHITE?

Myricetin
€, ¢

=

)

<

]

!

I

|

]

]

1

1

1

1

1

1

1

1

Rutine

g‘d‘f’i 2.28 n15WA158U1 K-Nearest Neighbors (#19)

[
L3

Tudumautis AN deniioutiu (k=5) LLazLLﬁﬂauﬁ%Qﬂﬁmimwﬁjuhﬁuml,waw

Toutundubinduasann 4 Tu 5 nanmsfedfunisinag

Five neighbours. Four
red and one white

| K=5

{

‘-
c r,—— ::)(
E’ ! o \*
= ! v a5
> \ Rty S RED or WHITE?
= N v

‘\.‘__‘f
Rutine

gﬂ‘ﬁ 2.29 M3NA158U K-Nearest Neighbors (5i8)

2.17 mMsIneedoya

maFesddudeyafiunmsinnisdeyaiinsevirdusnnlunuussgndsing 1IN
onfiegne 1y msideyathAnuundnBeshdumustatndaw et Ul lunsfasily
WuBodhaou vie nsBesdeyanthaumusiaveminnuieltlunsiiuiaduiuieu 10y
i drfvuali A Wudesiawn n 88wud I AL, A2, A3, .. An vegluniieanudn ns

a v Y

Jaseadeyavzanunsavitla n! wuu wilagilunisinisesdayailenms n1sdasesdiutoya

o 1%
(% =

ndegld 1n visearnunnlumdes Wity FeasidenlddanainiulalunisiSesduniu Fuediv
anwazves Teyalawd vuIedeyn  wArUsEAVEAINNIINEERIWarSanes TNl e Uiy

YSinaudoua
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2.17.1 Bubble Sort

Junisdaiesadudogaussnn  Internal sorting laeldnisi3euiieuddly

% =

a e ™ a o ° | Ay Y g Yo v Ao !
ﬂ']ﬂﬂV]L‘UiEJ‘UW]EJ‘UhJ@QIu@HLL‘Vi‘U\‘W]ﬁ]@\‘]ﬂqiLLafJ‘lMVHﬂ'ﬁﬁa‘UWﬂ‘UiZ‘VI'J'N

Ausiegniuniay

doya 2 Mty yuilaunseiadeuiisuasunndl 3aRe N-1 ASY BiAN1ensinanueadgi

e e D

nadelien wied vlude viSeduuasans visedansduun Ald luwsazseuvednis

= = SN eaa o A i ° I v A aeaa v Y] I
Wisuiieu Agneunnvzgnaduiilueglusumimenying viefdnia1 wesssgnadulueglu

Mubanauuy dwiuiegntlassudSsuiisuteyadginensy laglideyanilunnadulieg

[ 1

Auingvedeya visedeyaniiAiteyauinognenuansveaIunItuLes

iniitial [ 5] 3 | 8 | 4 | 6 | initial Unsorted array

Ny

Step 1 8 4 6 Compare 1* and 2™

(Swap)

¥«
Step2 | 3 m/l 4 | 6| compare2™ands3™

(Do not Swap)

Step 3 3 5 [I,8 <M 6 Compare 3 and 4™
-~ (Swap)

‘ -

Step 4 3 |=5 4 Compare 4™ and 5™
(Swap)

g‘dﬁ 2.30 N15L589LUU Bubble Sort
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35115ALHUU

3.1 aunsal
3.1.1 AC Servo Motor 3 §1
3.1.2 PLC Omron CP1H
3.1.3 Arduino Uno R3
3.1.4 Servo Motor Drive
3.1.5 Smart Camera
3.1.6 RS-232 Shield
3.1.7 Pixy Camera
3.1.8 Joy Strick
3.1.9 aeidouse USB

3.1.10 Authsu(Model fpeng)

3.2 faNanI3
3.2.1 CX-Programmer
3.2.2 GENESIS32 SCADA
3.2.3 Arduino IDE
3.2.4 NI Vision Builder Al
3.2.5 PixyMon v2
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3.3 WHUNINITAWTUIIU

Control

Servo Motor

e —
GENESIS 32

Kind of Result of B — g
Chosen Object Object Searching < a @ . "
v S g \«ﬁ/ Object
Result of L e - \
Image Processing - o
g A=ve Smart Camera Detect Object
< o 4
PLC Omron CP1H Data of Object’ Position e
Object's Position
' SL FT

Arcltino 'Uno'R3 Pixy2 Camera

UM 3.1 uneslauananisvinau

ad o a
3.4 50190 UUIUY
lasanstiin1safineny 4 @ dums nsAdaud, NM15ATIER Ihuning, nsussend

FLUUMTATIEN TUNTNYIWAUTZUUMIATIUN kaE N1TBONHUUNTNTDAIUALLALLARAIHA
SCADA

3.4.1 msiafeudl
3.4.1.1 vhnsdeulusunsunadeunsedeuiives AC Servo Motor Iagldnisideu
TWsunsulpgldniwn STL 99/ Ladder Tumsmuaumsiadeuiives AC Servo Motor #ag Joy
Stick



spee
Newsp
P_On {BOOL) (BOOL)
_| l— EN ENCL
Always ON
200 (WORD) (WORD) D2
{ReadX SpeedX| speedz
201 (WORD) (BOOL) 10.00
4ReadY DitXL  Dir X Joy
1:0.00 (BOOL) (BOOL) 10.01
Stop -{stop DifYL  Dir Y Joy
(WORD) D4
SpeedYL goced v

3U# 3.2 Function Block dmsumsaiuaunisinaeudilagly Joy Stick

ADX =WORD_to_INT(ReadX);
ADY =WORD_to_INT(ReadY),

if (ADX >-200) and (ADX<200)
then ADX :=0;
END_IF;

if(ADX <0)
then ADX :=sbs{ADX);
DirX =false;

else
DirX =true;

END_IF;

if{ADY >-200) and {ADY<200)
then ADY =0;
END_IF;

ifADY <0)
then ADY :=abs{(ADY).
DirY =false;

elze
DirY =true,

END_IF;

SpeedX :=INT_to_WORD(ADX*15)|
SpeedY :=INT_to_WORD{ADY*15};

if (stop = true)
then SpeedX =INT_to_WORD(0);
SpeedY :=INT_to_WORD(0);
end_if ;

Ul 3.3 Structured text dmsunismununsiadeudilagld Joy Stick
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1:1.05 I:1.00 10.00
IA | | | H
! R Dir X Joy PULS(888) || Pulse
#0002 Port specifier
#0001 Control data
E Pulse Joy
Number of pulses
H
SPED(885)|| Speed Output
#0002 Port specifier
£0110 Output mode
E Speed Z Joy
Pulse frequency
a A o [ A P~ 14 .
35U 3.4 Ladder Diagram @ wsunsmuaunisindeuntagld Joy Stick Tukuwawnu X
| 1?0 £ ?5 1?01
mode ! :ulv/1l.:, PULS:SBG,\* Pulse
#0001 Port specifier
#0001 Control dsta
E Pulse Joy

Number of pulses

H
SPED(885) Speed Output

#0001 Port specifier
#0110 Output mode
Ds Speed Y Jo

Pulse frequency

5U# 3.5 Ladder Diagram dwfun1sauaunisindeuiilagly Joy Stick lunwaunu Y

3.4.1.2 yhmsAnwanudiussenitsiuriiuussuiu X wag Y Audiuiu Pulse lu
N3AIUAN AC Servo Motor lagianuduiusilamndwindiuiy Pulse Tngldaunmsidunss

[

wethanldaiugunisinfiounves Smart Camera Téadng

9

3.4.1.3 Anwn1sldalusunsy PixyMon V2 Tunisasiadusiumiaing laenisiing

Mebuussunuuagyinsaseilusunsuaninsansiaduiumieingle
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3.4.1.4 FnwnsldeupPixy2 lbrary iiedanise Arduino UNO R3 fiundea Pixy Camera

FaVeuULUINTUEIW Arduino IDE

3.4.1.5 Anwinsdsiumiaingain Arduino UNO R3 TUgla PLC Omron CP1H ads

Poyawuy Omron Host link Protocol Tngldanadeysyins RS-232

3.4.1.6 11 Arduino UNO R3 Liaumafiu PLC Omron CP1H lagldanadayaiad RS-232
wazdadayaiuetingilasuainndes Pixy Camera W1 PLC Omron CP1H 9nuieu
TUsuNIUAIUANNISIAGEUNTBY AC Servo Motor tepiuaulyitpdounluvminguuu  dnludd

Inelsifasly Joy Stick uagnagoun1syingu

#include <SPI.h>
#include <Pixy2.h>
Pixy2 pixy:

int tempx, tempy;

int xpos[10]:

int ypos[10]:

void fxsent (int , int):

void fxrecieve():
void setup ()

Serial.begin (9600, SERIAL 8N1):;
pixy.init ()

}

JUN 3.6 Adannglulusunsu Arduino IDE ludiuvesnismmuadimiyseingeg



void loop()
{

pixy.ccec.getBlocks () ;
Serial.print ("numblock = ");
Serial.println(pixy.ccc.numBlocks) ;
if (pixy.ccc.numBlocks)
{
for(int 1=0;i<pixy.ccc.numBlocks;i++)

ypos[i]=pixy.ccc.blocks[i] .m_x;

for (int i=0;i<pixy.ccc.numBlocks;i++)

xpos[i]=pixy.ccc.blocks[i] .m_y;

for(int i=0;i< (pixy.ccc.numBlocks) ;++1)
{
for (int j=i+l;j<(pixy-.eccc.numBlocks) ;++3j)
{
if (xpos[i]<xpos[j])
{
tempx = xpos[i];
xpos[i] = xpos[j];
xpos[j] = tempx;

tempy = ypos[i];
ypos[i] = ypos([jl;

ypos[j] = tempy;

'
[

5UN 3.7 Adannelulusunsy Arduino IDE Tudiuwesnisdniseewinumeding
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void fxsent(int b , int a)
{
String XAxis;
String YAxis;
String message;
String FCSStr;
byte FCS;
Serial.print("y:");
Serial.println(a);
XAxis = String(a,HEX);
if (XAxis.length() == 1) XaAxis = "000" + XAxis;
if (XAxis.length() == 2) XAxis "00" + XAxis;
if (XAxis.length() == 3) XaAxis = "0" + XAxis;
message = "@O0OWD1100"™ + XAxis;
FCS = message[0]; //@

for (byte j=1; j <= message.length()-1; j++)
{
FCS = FCS " message[]j];
}
FCSStr = String(FCS, HEX);
FCSStr.toUpperCase();
if (FCsSsStr.length() == 1) FCSStr = "0" + FCSStr;
message = message + FCSStr + "*" + char(13);
for(int 1=0;i<10;i++)
{
Serial.println(message); //repeat to confirm position :]
}
LLLLTLLLLLLL LS LTSI TS ES LT LS LLL LI L LT LF T 71T

5UN 3.8 Adannglulusunsy Arduino IDE ludiuvesilandudsdayasiunusluga PLC

Serial.print("x:");
Serial.println(b);
YAxis = String(b,HEX);

if (YAxis.length() == 1) YAxis = "000" + ¥YAxis;

if (YAxis.length() == 2) YAxis = "00" + YAxis;

if (YAxis.length() == 3) ¥Axis = "0" + YAxis;
message = "@OOWDL0O0O" + YAxis;

FCS = message[0];
for (byte j=1; j <= message.length()-1; j++)
{
FCS = FCS " message[j];
}
FCSStr = String (FCS,HEX);
FCSStr.toUpperCase();
if (FCSStr.length() == 1) FCSStr = "0" + FCSStr;
message = message + FCSStr + "*" + char(13);
for(int 1=0;i<10;1i++)
{
Serial.println(message); //repeat to confirm position :]

}
LILLIETTELELTIIIL LTI LTI LTI/

}
JUN 3.9 Ardanelulusinsy Arduino IDE luduvesilaidudadeyasumialuds PLC (o)
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void fxrecieve ()
{
String message;
String FCSStr;
byte FCS;
String Incomstr = "@OORDO000000000000000000000000000000000000";
while (Incomstr([32] = '1")
{
message = "@OORD0O06000O1";
FCS = message[0];
for (byte j=1; j <= message.length()-1; j++)
{
FCS = FCS ™ message([j];
}
FCSStxr = String(FCS, HEX) ;
FCSStr.toUpperCase();
if (FCSStr.length() == 1) FCSStr = "0" + FCSStr;
message = message + FCSStr + "*" + char(13);
Serial.println(message);
if (Sexrial.available () > 0)

{

Incomstr = Serial.readS3tring();
Serial.print ("Str Received :");
Serial.print(Incomstr);
Serial.println(" END ");

}

Serial.println("” Next Block ");
}

U7 3.10 Ardsnelulusunsy Arduino IDE Tudiuvesilandusudndaiadadnludluga PLC

for (int 1=0;i<pixy.ccec.numBlocks;i++)

Serial.print ("X");
Serial.print (i);
Serial.print(™ :");
Serial.println(xpos([i]);
Serial.print ("Y");
Serial.print(i);
Serial.print (" :");
Serial.println(ypos[i]);

}

delay (S000);

LILLIITITIELL PSPPI

for (int i=0;i<pixy.ccc.numBlocks;i++)
{
//function sent and recieve
fxsent (xpos[i],ypos[i]);

fxrecieve () ;

}
JUN 3.11 ardanelulusunsy Arduino IDE TuduveamsBenlaflendunisiu - deen
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3.4.1.7 FAnviienfunisneundudssening PLC Omron CP1H wag Arduino UNO R3

die  wissunSoudmsuusulgadussuudmlula

3.4.1.8 vinseuluswnsuliidu PLC Omron CP1H wag Arduino UNO R3 Tudiuwes
A15RAUNAULASAUUAGINTALMAUS 1.04 WUNNSABUNaUINN PLC Omron CP1H iavinln
Arduino UNO R3 demsnunisingdinliuasiadeunludsiumiiug lngiSesdiduainaiunai

INARSUAUNER LagnAaaUNITYINNIY

3.4.2 MIAATIER IMUNIAY
3.4.2.1 AnwInN15¥9UTBe Smart Camera Iaglaluswnsy NI Vision Builder tivelelu
mﬁmswﬁuaxﬁ%mﬁmq

3.4.2.2 FpulUsinsudinsisiiasiuundngdmsu Smart Camera logldlusunsy Ni

a o o

Vision  Builder Inafnundnenz1ainanyinn1sawundy 3 anwue Ao AWdgl, aunasy

Sl

AT INNAN

'
o

JUN 3.12 ardenelulusunsu Arduino IDE TuduvesmsSenlafleidunisiu - da

3.4.2.3 yaaeumMviuvedUsinsiiiesgikaziwuning legldlunafuindun 3

bbUU
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'
[

5UM 3.13 Adanelulusunsy Arduino IDE Tudiurasmissenldfleddunissu - de

3.4.2.4 WeulUsunsuiermualy Smart camera fimsdstayananisduwuningluds
PLC Omron CP1H

3.4.2.5 vpapuNsastayan1sImuNIngues Smart camera lngvinn1snTIaER UM

UUIYAIUD1UDY PLC Omron CP1H

3.4.3 N1UTEENATZUUNITIATIZN JMUNTAYIINAUTZUUNISLATOUN
3.4.3.1 WeulUsunsuieAIuALNISAGaUTIves Smart camera lngiHan1 5T

Puuningunldlunisaivpunisiadeun
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compareshape
compareshape
303 (BOOL) (BOOL)
: : EN ENOL
cheok
1: 1.00 I:1.04 (BOOL) {(BOOL) 3.01
_ill_ selet - Select EnrunL  cnin
mode
3.02 (BOOL)
JSelectt
1:1.08 {(BOOL)
J4shaped
1:1.07 (BOOL)
4shapei
1:1.03 (BOOL)
hmilpixy  4Auto
D10 (DINT)
Pulze X -PulseX
D12 (DINT)
Pulse ¥  PulseY
D& {DWORD)
Py {PVX
L8 (DWORD)}
PVY JPVY

5U# 3.14 Function Block dwmiusunan1siaszy 31uuning

Y = (shapel = Select) and (shape1 = Selectl);

WpulseX = DINT_TO_DWORD (pulseX);
WpulseY = DINT_TO_DWORD (pulseY),

if (NOT(Y) and Auto = True) then
Enrun = True;

else
Enrun := False;

end_if;

¢ o LY

3UN 3.15 Structured text ¥83 Function Block dwisusunanisiiasieyt uuning



run

Find_Obj_auto2
3.01 (BOOL) {(BOOL)
- } EN ENOL
enrun
D1000 (QINT) (BOOL) 204
pigyx  |PixyX requestlL onestsuto
0D 0
D1100 {DINT) {(BOOL) 2.01
pixyY - PixyY unk  runauto
+1237986... 0
D10 (DINT) (BOOL) 3.03
Puise X 4PulseX chedL  cheo
+978074... 0
D12 (DINT)
Putse Y ~{PulseY
+158990...
08 (OWORD)
Pyx  {PVX
0000191...
D8 {DWORD)
PVY — FPVY
0000000...

;J‘l.lﬁ 3.16 Function Block @115UN15LAFBUT

WpulseX = DINT_TO_DWORD (pulseX);
WpulseY = DINT_TO_DWORD (pulseY);

if (PixyXO = PixyX) and (PixyYO = PixyY) then
request .= True;
run := False;
else if ((PixyXO = PixyX) and (PixyYO = PixyY)) and ((WpulseX = PVX) and (WpulseY = PVY)) then
request = True,
run .= False;
else if (PixyX0O <> PixyX or PixyYO <> PixyY) and {{(WpulseX <> PVX) or (WpulseY <> PVY)) then
request = False;
run = True;
cheox ‘= False,
else if (PixyX0O <> PixyX or PixyYO <> PixyY) and (WpulseX = PVX) and (WpulseY = PVY) then
PixyX0 = PixyX;
PixyYO = PixyY.
chedk = True,;
end_if;
end_if;
end_if;
end_if;

gﬂﬁ 3.17 Structured text 84 Function Block @msunisiaaeud
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3.4.3.2 VIAABUNITVNIUUDILUTIATH

3.4.4 ﬂ’]iE)E)ﬂLLUUWﬁ"IQE]ﬂ’JUF]}JLLaSLLﬁﬂQNa SCADA
3.4.4.1. \Jeusensdsdoyasening PLC Omron CP1H fumamsiwd3 GENESIS32 SCADA

v
v

Tnansldgensinas Kepware OPC Server #98l9unaun1sniansil

- vihnadalusunsuy KEPServerEX 6 Configuration 91n1uvinn1sAaNY719

Project > Connectivity 1&an New Channel

file Edit View Tools Runtime Help

1SHda @ X Ll x| B

W Project A Channel Name Driver Connection Sharing Virtual Network Description
& :ﬂmm G Chanmnelt Simulator Other NA N/A Example Simutator Cha.-
1@ T B Channel2 Omron Host Link oM NA NA
>4 Sy # @ Data Type Examples  Simulator Other NA N/A Example Simulator Cha_
+ g Za a Type Examples @mitse Mitsubishi Ethernet Ethernet (192.168.340.. N/A NA
1 o 5‘::”% i QSimulation Bxamples  Simulator Other NA NA Example Simulator Cha_
@ test Q@rest Modbus TCP/IP Ethemnet  Ethemet (192.168.2200.. N/A None
{0 Devicet
3 Aliases
8 Advanced Tags
B Aarms & Events.
2 Add Area
= @ Data Logger
81 Add Log Group.
© EFM Exporter
® Acd Poll Group
B DL $ne Crlune =
Date Time Source Event o
DSR02MY 93126PM  KEPServerEX\Runtime Starting Mitsubishi Ethernet device driver.
DS20/2021  931:26PM  Mitsubish: Ethernet Mitsubishi Ethemet Device Driver V6.9.572.0
05202021 9316PM  KEPServerEX\Runtime Starting Modbus TCP/IP Ethemet device driver.
05202021 93126PM  Modbus TCP/P Ethemet  Modbus TCP/IP Ethemet Device Driver V695720
1)5/20/2021 93126PM _ KEPServerEX\Runtime Advanced Tags Plug-in V695720
D5/20/2021 93126PM  KEPServerfX\Runtime Data Logger Plug-in V695720
5/20/2021 93126PM  KEPServerX\Runtime Alarms & Events Plug-in V695720
05202021 93126PM  KEPServerEX\Runtime SNMP Agent Plug-in V69.5720
D5/20/2021 93126PM  KEPServerEX\Runtime Media Leve! Redundancy Plug-inV6.9.5720
5202021 93126PM  KEPServerEX\Runtime EFM Exporter V695720
S/20/2021  93126PM  KEPServerEX\Runtime Connection Shating Plug-in V6.9.5720
DS/20/2021 93126PM  KEPServerEX\Runtime Security Policies Plug-in V695720
US/20/2021 93126 PM  KEPServerEX\Runtime Local Wistorian Plug-in V695720
V5/20/2021 931:26PM  KEPServerEX\Runtime 1DF for Splunk V695720
05202021 93126PM  KEPServerEX\Runtime Scheduter Plug-in V69,5720
U5/20/2021 93126PM  KEPServerEX\Runtime foT Gateway V69,5720
0520201 93126PM  Modbus ICP/IP Ethenet  test | Starting unsolicited communication. | Protocal = TCP Port = 80
0520/2021 102455PM  KEPServerEX\Runtime Configuration session started by INGKARAT as Default User (R/W):
£520/2021 102455PM  KEPServerEX\Configuration  The specified network adapter is invalid on channel Witsu'| Adapter = '192.168.3 40 Realtek Gaming GbE Family Controlier
£5/20/2021 102455PM  KEPServerEX\Configuration  The specified network adapter is invalid on channel ‘test’ | Adapter = “192.168.2 200:Realtek Gaming GbE Family Controlier

Create 5 new communieatons dhannet Defautt User Chents 0 Actve tage: 0 of 0

g‘dﬁ 3.18 udneNsiionsie Kepware OPC Server



— @8n Omron FINS Serial

® e e
fle Edit View telp
daaxE
A Channel Name Driver Connection Sharing
QChannelt Simulator Other NA
P Channel2 Omron Host Link oM 1 NA
@ Data Type Examples  Simulator Other NA
: g;:"" S @Mt Misubishi Ethemnet  Ethernet (192168340, N/A
4@ Simulstion Examples Qsimulation Examples  Simulator Other NA
SQtest Q@rest Modbus TCP/1P|
M Devicet
3 Aliases
4 Advanced Tags
= B Alarms & Events
4 .i":l:’: Seluct o typo of channe o be cruated
Bl Aca Log Group. Omvon FINS Secal
& ® E¥M Exporter
S eans 1 |
Date Time Source Ceent |Gmeon Tootous
DS/20/2001 93126PM  KEPServerEX\Runtime Starting Mitsubishi Ethemetdevice d| | PG oA coem
D5/20/2021  93126PM  Mitsubishi Ethernet Mitsubishi Ethermet Device Driver V6| {OPC XML DA Chent
52072021 93126PM  KEPServerBX\Runtime Starting Modbus TCP/IP Ethernet dev ’m.;;,"""‘
15/20/2021 93126PM  Modbus TCP/IP Ethernet  Modbus TCP/IP Ethemet Device Drivg Partiom ASCI
D5/2072021 93126PM  KEPSeveriX\Rumtme  Advanced Tags Plug-in V695720 .
DS/20/2021 93126PM  KEPServerEX\Runtime Data Logger Plug-in V69,5720 SeRBus Emernet
05202021 93126PM  KEPServerEX\Runtime Alarms & Events Plog-in V695720 Rt
D5/20/2021 93126PM  KEPServerEX\Runtime SNMP Agent Plug-in V69.5720
05202021 93126PM  KEPServerEX\Runtime Media Level Redundancy Plug-in V64
05202021 93126PM  KEPServerEX\Runtime EFM Exporter V695720
157202021 93126PM  KEPServerEX\Runtime Connection Sharing Plug-in V6.9.5724
DS/20201 93126PM Securty Polic
15/20/2021  93126PM  KEPServerEX\Runtime Local istorian Plug-in V6.9.5720
D5/20/2021 93126PM  KEPServerEX\Runtime 1DF for Sphunk V6.95720
D5/20/2021 93126PM  KEPServertX\Runtime Scheduler Plug-in V695720
05202021 93126PM  KEPServertX\Runtime lof Gateway V69,5720
05/20/2021 93126°M  Modbus TCP/IP Ethemet  test | Starting unsolicited communication. | Protocol = TCP, ort = 80.
05/20/2021 102455 PM started by INGKARAT as Default User (R/W).
A5/20/2021  1024:55PM adapter ic Witsu'| Adapter = 192,
D5/2072021 102455°M onfigurat adapter is invalid on channel Test | Adapter = '192.1682
v
— ¥1n13619%8 Channel ({3avil
U
@ (Comected b £ ntigaratic

file Edit View Tools

Runtime Help

Virtual Network Description

NA Example Simulator Cha.
NA

N/A Example Simutator Cha—
NA

N/A Example Simulator Cha..
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DBABRFY 4 Ln x| B

(G test
9 Device?
D+ Aliases
4 Advanced Tags
=8 Alams & Events
2 Add Area
= @ Data Logger
81 Add Log Group.

@ EFM Exporter

® Add Poll Group.
B ANE tar Entunt

5

Family Controller.

Y

Ul 3.19 uanansieuste Kepware OPC Server (5ip)

~  Channel Name. Driver

S Channelt Simulator

@ Channel2 Omron Host Link

Q@ Data Type Bamples  Simulator

@Mitsu Mitsubishi Ethernet
p @ simulation Examples  Simulator

(test Modbus TCP/IP|

Date
57207201
0572072021
5/20/2021
05/20/2021
D5/2072021
572072021
15/20/2021
572072021
5/20/2021
572072021
D5/20/2021
5/20/2021
15/20/2021
V572072021
15/20/2021
572072021
V5/20/2021
05201201
4572012021
452072021

Time

9:31.26 PM
93126 PM
9:31:26 PM
93126 PM
93126 PM
93126 PM
93126 PM
93126 PM
93126 PM
93126 PM
93126 PM
93126 PM
93126 PM
93126 PM
93126 PM
93126 PM
93126 PM
10:24:55 PM.
102455 "M
10:24:55 PM

Source
KEPServerEX\Runtime
Mitsubishi Ethemet
KEPServerEX\Runtime:
Modbus TCP/IP Etheret
KEPServerEX\Runtime.
KEPServerEX\Runtime:

KES
KEPServerEX\Runtime

Event
Starting Mitsubishi Ethernet device J
Mitsublishi Ethemet Device Driver V6{
Starting Modbus TCP/IP Ethernet
Modbus TCP/IP Ethemet Device Drit
Advanced Tags Plug-in V695720
Data Logger Plug-in V69,5720
Alarms & Events Plug-in V6.9.5720
SNMP Agent Plug-in V695720
Media Level Redundancy Plug-in V64
EFM Exporter V69572.0
[< Plug-in V69,5724

KEPServerEX\Runtime
KEPServerEX\Runtime
KEPServerEX\Runtime
KEPServerEX\Runtime
KEPServerEX\Runtime
Modbus TCP/IP Etheret
KEPServerEX\Runtime
KEPServerEX\Configuration
KEPServerEX\Configuration

Security Policies Plug-in V69.572.0

Conection Sharing

Other NA

oM N/A

Other NA

Fthernet (192.168.340.. N/A

Other N/A
‘Specty the identry of this object.
Home:

o

AR

=

Yk

Virtual Network

TJu “Omron”)

Description

N/A Example Simulator Cha..
NA
NA Example Simulator Cha..
N/A
NA Example Simulator Cha..

n

(] | o

Local Historian Plug-in V69,5720
1DF for Splunk V6.9.5720
Scheduler Plug-in V69,5720

loT Gateway V69,5720

test | Starting unsolicited communication. | Protocol = TCP’, Port = 80.
Configuration session started by INGKARAT as Default User (R/W).

The specified network adapter is invalid on channel

Mitsu' | Adapter = 1921683 40 Realtek Gaming GbE Family Controller’.

The specified network adapter is invalid on channel Test' | Adapter = 192,168.2.200:Realtek Gaming GbE Familly Controller’,

sUfl 3.20 wansnsidousie Kepware OPC Server (5i0)
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— $N15HANMSTBNRaNIINWes e ls1eardune 9l
® Physical Medium : COM Port

® COM ID : 4 ( faAana Port nNSideusievas RS-232 to USB

Converter)
® Baud Rate : 115200
® Data Bits: 8
® Parity Bits : None

® StopBits: 1

® [low Control : None

102,964 40 Rtk Gt Gk Famy Convo
92,1682 100 R Gaming GO Famdy Conpeie

Ul 3.21 wansnsidousie Kepware OPC Server (¢i0)

Ul 3.22 wansnsidonsie Kepware OPC Server (5i0)
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— YIAIAIANINSARNSID RS-232 to USB Converter WU Device Manager >

[ '

Ports (COM & LPT) > waansiwi

(%
a

Settings > AIANITITABS el

® Bits per second (Baud Rate)

® [Data Bits: 8
Parity Bits : None

Stop Bits : 1

Flow control : None

4 COM Port (lufiidu coM 4) > Port

: 115200

Description
Example Simulator Cha..

Examole Simulator Cha..

Examole Simulator Cha...

Add Channel Wizard

e th Rt B s o B rsicaions (o o).
Pryscal s

comren @
Specty e physca por rumoer,
com

[ @
‘Select the communicatons speed of the hardware In s per second.
Saod e

e
Soec th nuriber o dt b por v
Do s

il €t View T
JSHBD w“
W Proiect A Cnannst Name Dirivar. Cannartinn Shannn Virtual Network
i ‘ NA
i NA
f | na
‘ NA
A DESToP 3GFRURS NA
& Audioinputs andoutpd Gesem! ot Setngs Dier | Detals. Events [ Nome
8 Batteries
H 'y [T —— ] L
d 8 e & |
& & computer Re & W
=Y = Disk drives - ! ‘
q SOl | O e |
M Firwore
=d 4 Human Interface Devicd sopbax [T <] ‘
B 1DE ATAVATAP controlled {
S @ jungo Fow santot [None - } pLys 4
Date '—: Keyboards }
DS, §.3 Memory tedhnology de
o 8 psicnacd i oo bdmnnd._| | Bty ol 1}
DS/ 1 Monitors. | ! {
5/20) @ Network adapters | |
4 D M Vison Acsiion DY | I
Dozl - W PorisOMaLm i |
DV W poncussiose !
2 Pt queves !
052, O ecmion \ ) '
E 1 Security devices | ok [ conen
)5/20} 1 software devices
L * e o
520,
D5/20/2051 SIHBPN  KePsenerXRumime | IDF 1o Spnk V685730
D5/20/2021 9:3126PM  KEPServerEX\Runtime Scheduler Plug-in V695720
U5/20/2021 23126PM loT Gatew: 2
D5/20/2021 %3126PM  Modbus TCP/IP Ethemet _ test | Starting unsolicited communication, | Protocol = “TCP, Port = 80.
W5/20/2021 102455PM  KEPServerEX\Runtime Configuration session started by INGKARAT as Default User (R/W
A5/20/2021 102455 PM  KEPServerEX\Configuration  The specified network adapter is invalid on channel Mitsy’ | Adapter = '192.168.3 40Realtek Gaming GbE Family Controlier
15/20/2021 1024:55PM  KEPServerEX\Configuration  The specified network adapter is invalid on channe! Test' | Adapter = '192.1682.200-Realtek Gaming GbE Family Controller

5UN 3.23 uaninsi¥eusie Kepware

OPC Server (s)
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— ¥n13Aan Next > MAMI3mesaugasll > Aan Finish

® Report Communication Errors : Enable

Close Idle Connection : Enable
Idle Time to Close (s) : 15
Optimization Method : Write Only Latest Value for All Tags
Duty Cycle : 10

Floating-Point Values : Replace with Zero

@ (Connecte
le Edit View Tools Rumtime
DSH B F " 4 |
@ Project A Channel Name Driver Connection Sharing Virtual Network Descripton
< (&) Connectivity W Channelt Simulator Other N/A NA Example Simulator Cha..
-8 Cagh W Channel2 Omron Host Link com1 N/A NA
P Chamei2 QData Type Bxamples  Simulator Other NA N/A Example Simulator Cha..
g ;T::'Twe xamples @Misu Mitsubishi Ethemet  Ethernet (192.168.340..  N/A NA
- @ hoiiion Bxomples L simulation Bamples  Simulator Other N/A N/A
- Qest st Modbus TCR/IP Ethernet ~ Ethernet (1921682200 N/A None
M Devicet
B Aliases
& Advanced Tags
=8 Alarms & Events |
@ Add Area. Deseripton ~
£x ] :;u Logger | Dinver Omvon FINS Senal
Add Log Group 5
& © EFM Exporter | Diagnostcs Capure. Disable
| Add P = Tag Counts
Lo En ujc X Statc Togs ]
Date Time Source. Event | 9 Conascten Trpe " B
05202021 93126PM  KEPServerEX\Runtime Starting Mitsubishi Ethemet device driver. £ :"::po:‘";"w COMBpa
15/20/2021 93126PM  Mitsubishi Ethemet Mitsubishi Ethemet Device Driver V695720 coMp h
15202021 93126PM  KEPServerEX\Runtime Starting Modbus TCPAIP Ethernet device driver. BowiRee 115200 |
D5/20/2021 93126PM  Modbus TCP/IP Ethemet  Modbus TCP/IP Etheret Device Driver V695720 DataBits 2
15202021 93126PM  KEPServerEX\Runtime Advanced Tags Plug-in V6.9.5720 | - = 1
D5/20/2021 93126PM  KEPServerEX\Runtime Data Logger Plug-in V69,5720 | |
15/20/2021 93126PM  KEPServerEX\Runtime Alarms & Events Plug-in V6.9.5720
D5/202021 93126PM  KEPServerEX\Runtime SNMP Agent Plug-in V69.5720
5/202021 93126PM  KEPServerEX\Runtime Media Level Redundancy Plug-in V69,5720
05202021 93126PM  KEPServerEX\Runtime £FM Exporter V695720 l
D5/202021 93126PM  KEPServerEX\Runtime Connection Sharing Plug-in V69,5720 finsh | | Cancel
D5/20/2021 93126 PM Security VESST20 B e8] | S | L e R e s
D5/20/2021 93126 PM  KEPServerEX\Runtime Local Historian Plug-in V6.9.572.0
D5/2072021 93126PM  KEPServerEX\Runtime 1DF for Sphunk V695720
5/20/2021 9:31:26PM  KEPServerEX\Runtime Scheduler Plug-in V6.9.572.0
15/20/2021 93126PM  KEPServerEX\Runtime ol Gateway V695720
5202021 93126PM  Modbus TCP/IP Ethemet  test | Starting unsolicited communication. | Protocol = TCP; Port = 80.
05202021 102455PM  KEPServerEX\Runtime Conliguration session started by INGKARAT as Default User (R/W).
15/20/2021 102455PM  KEPServerEX\Configuration  The specified network adapter is invalid on channel Mitsu'| Adapter = ‘192.168.3.40Realtek Garning GbE Family Controller’
25202021 102455 PM The specified network adapter is invalid on chansiel test' | Adapter = 192.1682.200:Realtek Gaming GbE Family Controller’

31]17; 3.24 uaneN9ideuso Kepware OPC Server (5i)
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— 9115 Add device Tu Channel #vinnsasnalaeaanii Channel Omron >

Click to add a device

DSHBIBF s wax|B

= @ Project ~ | Channel Name Driver Connection Sharing Virtual Network. Description

&® S Rl & Channell Simulator Other N/A N/A Example Simulator Cha..
Ly e— @ Channel2 Omron Host Link oM 1 N/A NA
9P Crannel2 @ Data Type Examples  Simulator Other N/A N/A Example Simulator Cha..
1 43 Data Type Examples
L2 Misu @Misu Mitsubishi Ethemet Ethernet (192168340 N/A NA
43 Simulation Examples & Simulation Examples  Simulator Other N/A NA Example Simulator Cha..
Lo test Qtest Modbus TCP/IP Ethernet ~ Ethernet (1921682200 N/A None
% Device1
B+ Aliases
€ Advanced Tags
=88 Alarms & Events
@ Add Area
8 Data Logger
Bl Add Log Group.
= @ EFM Exporter
® Add Poll Group. e
B ANE for Cnlunk.
Date Time Source Event &
D5/20/2021  93126PM  KEPServerEX\Runtime Starting Mitsubishi Etheret device driver,
D5/20/2021 93126PM  Mitsubishi Ethemet Mitsubishi Ethemet Device Driver V6.9.572.0°
D5/20/2021 93126PM  KEPServerEX\Runtime Starting Modbus TCP/IP Ethernet device driver
15/20/2021 93126PM  Modbus TCP/IPEthemet  Modbus TCP/IP Ethernet Device Driver V695720
5/20/2021 93126PM  KEPServerEX\Runtime Advanced Tags Plug-in V6.9.5720
D5/20/2021 93126PM  KEPServerEX\Runtime Data Logger Plug-in V695720
D5/20/2021 93126PM  KEPServerEXiRuntime Alarms & Events Pug-in V69.5720
D5/20/2021 93126PM  KEPServerEX\Runtime SNMP Agent Plug-in V695720
57202021 93126PM  KEPServerEX\Runtime Media Level Redundancy Plug-in V69.5720
15/20/2021 93126PM  KEPServerEX\Runtime EFM Exporter V695720
15/20/2021 93126 M C Plug-in V69,5720
D5/20/2021 93126PM  KEPServerEX\Runtime Security Policies Plug-in V695720
D5/202021  93126PM  KEPServerEX\Runtime Local Historian Piug-in V6.9.5720
D5/20/2021 93126PM  KEPServerEX\Runtime 1DF for Splunk V6.9.5720
15/202021 93126PM  KEPServerEX\Runtime Scheduler Plug-in V695720
5/20/2021 93126PM  KEPServerEX\Runtime loT Gateway V69,5720
5/20/2021 93126PM  Modbus TCP/IP Ethemet test | Starting unsolicited communication. | Protocol = “TCP Port = 80.
5/20/2021 102455 PM [€ started by INGKARAT as Default User (RAW),
A\5/202021 102455PM  KEPServerEX\Configuration  The specified network adapter is invalid on channel Mitsu'| Adapter = ‘192.168.3 40Realtek Gaming GbE Family Controller
A\5/20/2021 102455PM  KEPServerEX\Configuration  The specified network adapter is invalid on channel Test’ | Adapter = '192.168.2.200:Realtek Gaming GbE Family Controller’.
v

SUl 3.25 uanansifonsio Kepware OPC Server (sle)

o
v

— ¥1N1573%8 Device (HAnvilasistailu “CP1H”)

Device Name. Model D Des o
PAClick to a0d a device.

-G Data Type Examples
= @ Mitsu
= © Omron
@ Cick to.add a device
&3 Simulation Examples

Qtest
I Device1 P
B Aliases
€ Advanced Tags
5 8 Alarms & Events 's::’ o
[ Add Area i
% @ Data Logger e iy e = 10
81 Add Log Group o
£ £ors Eunacne
Date Time Source Event ~
DS/2072021 93126PM  Mitsubishi Ethemet Mitsubishi Ethemet Device Driver V6|
D5/20/2021 93126PM  KEPServerEX\Runtime Starting Modous TCP/IP Eternet de
D5/20/2021 93126PM  Modbus TCP/IP Ethemet Modbus TCP/IP Ethernet Device Drive
DS/20/2021 93126PM  KEPServerEX\Runtime Advanced Tags Plug-in V6.9.5720
D5/20/2021 93126PM  KEPServerEX\Runtime Data Logger Plug-in V695720
DS/20/2021 93126PM  KEPServerEX\Runtime Alarms & Events Plug-in V6.9.5720
D5/20/2021 93126PM  KEPServerEX\Runtime SNMP Agent Plug-in V695720
D5/2072021 93126PM  KEPServerEX\Runtime Media Level Redundancy Plug-in V6.
DS/202021 93126PM  KEPServerEX\Runtime £FM Exporter V695720
D5/2072021 93126PM  KEPServerEX\Runtime Connection Sharing Plug-in V69,572
D5/202021 93126PM  KEPServerEX\Runtime Security Policies Phug-in V6.9.572.0
D5/202021 93126PM  KEPServerEX\Runtime Local Historian Plug-in V695720 o
DS/20/2021 93126PM  KEPServerEX\Runtime IDF for Splunk V695720
D5/20/2021 93126PM  KEPServerEX\Runtime Scheduler Plug-in V695720
V5/20/2021 9:3126PM  KEPServerEX\Runtime 10T Gateway V69,5720
15/20/2021 93126PM  Modbus TCP/IP Ethemet test | Starting unsolicited communication. | Protocol = “TCP, Port = 80.
O5/202021 102455PM  KEPServerEX\Runtime Configuration session started by INGKARAT as Default User (R/W).
A\5/202021 102455PM  KEPServerEX\Configuration  The specified network adapter is invalid on channel Mitsu'| Adapter = 192.1683 40-Realtek Gaming GbE Family Controller’
A5/2072021 102455PM  KEPServerEX\Configuration  The specified network adapter is invalid on channel test’| Adapter = "192.168.2.200:Realtek Gaming GbE Family Controller'
D5/20/2021 103326PM  KEPServerEX\Runtime Omron FINS Serial device driver loaded successfully.

sUfl 3.26 wansnsidousie Kepware OPC Server (5i0)
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IS4 BBE

@ Project

= (B Connectivity
+ @ Channelt
- Channel2
4 & Data Type Bxamples
# (@l Mitsu
=% Omron

linJe
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— 91N19AAN Next > AIANISIHNDIANNSI8azLDEARal > AAN Finish

Y Rl

ck 1o add a device.

7 &b Simulation Examples

€ Advanced Tags

® Model : CJ1

e D : 000 (lunsalnld PLC wissdndeon LilssniseedunIadine

YU

Tug)

® Scan Mode : Respect Client-Spiecified Scan Rate

® |nitial Updates from Cache : Disable

® Request Timeout (ms) : 1000

® Attempts Before Timeout : 3

® Demote on Failure : Disable

® Request Size (bytes) : 512
CS and TS Writes : Set PLC to Monitor Mode, Perform Write

Mode!

528 Alarms & Events ]
0B Add Area Name
Descrption
® Data Logger Dt
81 Add Log Grou & Model
& N
Date Time Source Event 0
D5/20/2021 93126PM  Mitsubishi Ethemet Mitsubishi Ethemet Device Driver V6| | Operating Mode
D5/20/2021 93126PM  KEPServerEX\Runtime Starting Modbus TCP/IP Ethernet dev| Dete Colacton
5/202021 93126PM  Modbus TCP/AP Ethemet  Modbus TCP/IP Ethernet Device Drive . f‘;”'f";‘:_
15/20/2021 93126PM  KEPServerEX\Runtime Advanced Tags Plug-in V69,5720 Swie Toge
D5/20/2021 93126PM  KEPServerEX\Runtime Data Logger Plug-in V69.572.0 Scan Mode
05/20/2021 9:3126PM  KEPServerEX\Runtime Alarms & Events Plug-in V69.5720 Scan Mode
D5/20/2021 93126PM  KEPServerEXiRuntime SNMP Agent Plug-in V695720
D5/20/2021  93126PM  KEPServerEX\Runtime Media Level Redundancy Plug-in V6
D5/20/2021 93126PM  KEPServerEX\Runtime EFM Exporter V6.9572.0
15/20/2021 93126PM  KEPServerEX\Runtime Connection Sharing Plug-in V6.9.5721
15/20/2021 93126PM  KEPServerEX\Runtime Security Policies Plug-in V6.9.572.0
D5/20/2021 93126PM  KEPServerEX\Runtime Local Historian Plug-in V69,5720
5/20/2021 93126PM  KEPServerEX\Runtime 1DF for Splunk V6.9.5720 -
D5/20/2021 93126PM  KEPServerEX\Runtime Scheduler Plug-in V69.5720
15/20/2021 93126PM  KEPServerEX\Runtime 0T Gateway V69,5720
5/20/2021 9:31:26PM  Modbus TCP/IP Ethemet test | Starting unsolicited communication. | Protocol = “TCP, Port = 80.
95/20/2021 102455PM  KEPServerEX\Runtime Configuration session started by INGKARAT as Default User (R/W).
£5/20/2021 102455PM  KEPServerEX\Configuration
D5/20/2021 102455PM  KEPServerEX\Configuration
D5/20/2021 103326PM  KEPServerEX\Runtime Omron FINS Serial device driver loaded successfully.

Description

CPIH

Omvon FINS Senal
cn

Omion

000

Enable
No

0

Respect Client Spechied ScanRate v

Finish Cancel

The specified network adapter s mvalid on channel Mitsu' | Adapter = '192.168.3.40:Realtek Gaming GbE Family Controller
The specified network adapter is invalid on channel ‘test’ | Adapter = '192.168.2.200:Realtek Gaming GbE Family Controller

Y

SUfi 3.27 wanin1sidieusio Kepware OPC Server (s10)



52

'

o 14 ~ [y 1 o t:l' ) U s &
— NNNTd319 Tag NATINUNUIEAINUINVBY PLC 29N UUDULATIEU

fle Edt View Toos Runtime Help
DSHIPEBUGENF 24 wax B

= (@ Project A Tag Name Address / DataType Scan Rate Scaling Description
(=B Connectivity “4MODE Auto/Man €100001.00 Boolean 100 None
@ Channelt @ Force autoRUN €100001.01 Boolean 100 None
::‘:‘"‘,‘; @Auto SCALE 10000103 Boolesn 100 None
Sl s il @SELECTO €100001.04 Boolean 100 None
59 Owven A ManxY €100001.05 Boolean 100 None
oy ASHAPED 10000106 Boolean 100 None
&8 Simulation Examples SaSHAPE 10000107 Boolean 100 None
S Qtest ASELECTY €100003.02 Boolesa 100 None
= Devicet “pvx D00006. DWord 100 None
e Allases @y 000008 DWord 100 None
& Advanced Tags @ piyX 001000 DWord 100 None
B Alarms & Events piny¥ D01100 DWord 100 None
@AddAea. 0000 mmmmmm——
@ Data Logger
B Aad Log Group.
L L =
Date | Time Source Event ~
D5/202021 93126PM  KEPServerEX\Runtime 1DF for Sphunk V6.95720
93126 Scheduler Plugrin
93126PM i foT Gateway V695720
(05/20/2021 931:26PM  Modbus TCP/IP Ethemet  _test | Starting unsolicited communication. | Prazocol = TCP, Fort = 80.
102455 PM i RW).
45/20/2021 102455 PM i Mitsu'| Adapter = 192168,
A 5/20/2021 102455 PM ‘test' | Adapter =
103326 PM FINS
103628 PM o
©5/20/2021 10:3628PM  Omron FINS Serial Omron FINS Serial Device Driver ¥695720"
45202021 103817PM  Licensing Ethernet expue at 5/21/2021 1238 AM.
£5/20/2021 103817PM  Licensing Feature Omeon FINS Serial is time limited and will expire at 5/21/2021 1238 AM.
£5/20/2021 103817PM _ Licensing TCo/ 1238 AM.
@5/20/2021 10:3817PM  Modbus TCP/IP Ethernet test.Devicel | | Adapter = amity
£5/20/2021 103817PM  Modbus TCP/AP Ethemet testDevicel | Device is not responding. | ID = <192.1682202>.1;
45/20/2021 103818PM  Mitsubishs Ethernet MitswRO4 | o=
©5/20/2021 103818PM  Mitsubishi Ethemet Connection faved. Unable to bind to adapter. | Adapter = 132168 340:Realtex Gaming GbE Family Controtier.
£5/20/2001 110000PM  Licensing 5/21/2021 1238 AM.
457202021 110000PM  Licensing T and will expire at 5/21/2021 1238 AM.
£5/202021 110000PM  Licensing 5/21/2021 1238 AM o
v
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3.4.4.2. Ymsas1vthveuaning SCADA Hugenduas GraphWorX32 ievinis

AIUANLAZLARINALAUENITAUTUALAT IARILFABINTS

X Display? - GraphWorX32 by ICONICS, Inc. o X
File gt View Format Amnge Drow Dynamics Tools Runtime Help

T YEIFEY YRR AR IR TSE LA B DA - S
ERE-F T Y
[mivncotans . E[» sz u(kfEa ecy/o@ei@de|®]1 23456700

Find Object

£ O n

N%|aTerdsmilSdaadB¢|eantiansddBad i monEol
Object Dimensions: L=45, T=476, W=113, H=47 x=92, y=503 %% Primary Layer

Ul 3.29 uananthaeuansta SCADA
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X Display? - GraphWorX32 by ICONICS. Inc
File Edt View Format Amnge Draw Dynamics Tools Runtime Help
NSLS (S| waR sy (20 o HE W% 0N 20 |EHRE(@r
PIIFFPLQQ

[ivcieis N[ -Bzujzzs iecs 0@t @de|[@1 23456789

Bipse Pck Pk

A DoviondVon ] B Toger
Moo LBt v B0

Tyve:

|Whie Down
Interval (ms) 1000
Oonwe

-

Toge Mern..
Vo onoom [ sl

P |a

T e 408 = A ,ﬂd“‘\
mm?wmn&u

X Oisptay - GraphWorX32 by ICONICS, I

Fée Edt View Format Amange Draw Dynamics Took Runtime Help

DoLb/@lswaaso 2o o ke X s 09 RU|E R |6
PPy AFPT A

Fﬁﬁi"ﬂlﬁ*ﬂl- Zujezs

iacuo@t ede (@] 2345678

‘Object Dimensions: L=781, T=484, W=43, H=54

1J17'i 3.31 LLammwaLLamwa SCADA (ma)

x=808,y=509 9%
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3.4.4.3. yhmsasigndeyadmiumsiudeyauagldiiienisisenuddiduney

De
=De

— ysUalusinsa SQL Server Management Studio aMniuyinAsitinusiony

@slaeslaemdnyu Connect

File Edit View Tools Window Heip
e oS dd dNewuey DD A A\ |9 - sl | d L - 3 - S350 )= o

5UM 3.32 uansnmsiteudeniugiutoya
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fale - S d | dNewuey 3D A 2B -0 LU
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— yihmsasugudeyalagndniiveldsines > Databases > Adn  New

Database

oot Sitc

Debug Tools Window Help

Obyect Expiorer
Connect* 4/ 9

8 DESKTOP-8GF

’ 2 BEEPIo0e

o
- 7a3

RURB\SQLEXPRESS (SQL S|

New Database .
Attach.

Restore Database..
Restore Files and Filegroups.
Deploy Data-ter Appiication.
Import Data-tier Apphication.

Start PowerSheil

5U# 3.33 uansmsi¥esdenugiuteya (se)

S A

— yhnsasdegudeya (HInvihlanseidu “DB04”) > Agn Finish

file Edit View Debug Tools Window Help

> 33 e @ | dNewiouey U i3 (D e i | 9 - el e T

Obyect Explorer
Comect~ .98

= (4 Databases

# 1§ ALDBOY
4 (3 ALDRO?
# (8 DBOY
# (4 DBO2
% 3 DBO3

8 DESKTOP-BGFRURB\SQLEXPRESS (SOL §

¥ 3 System Data

i) BEEFICRR

- 0 ox

)

5 Sept v L Help.

Database name:
Onner

Database fies

LogcelNa  Fee Ty Fiegroup  Intiel Size (
DBO4 Rows . PRMARY |4
0BO4_log  Log NotApphe... 1

sUN 3.34 uansmsiieusdeniugiuteya (ve)
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— yhnsassulstinudeyaasgudeyameyensiuas  TrendWorX32 ¢

N3 1Walusunsu TrendWorX32 Configurator > Aan File > New

New CuleN. ? WG &

Open... Cule0  fme [ NodeName | Use UTC Time | Modified | Retrials | Max Lo... | Max Sampl...| Retrial Delay | Global Connec... |
Save As [mnr.go; local) Ves /22/2021 11:21:47PM s 12 1200 s

CSV Export..
CSVimport.

XML Export

XML Export Schema.
XML Import.

XML Validate.

1 Wloggerd2
2 Talogges2
3 TaLoggerd!
4TWxLogConfig

Exit

Creste s new MS Access database 1 Object(s) NUM

U 3.35 uamansldannlusinsa TrendWorx32

> Lﬁlalfﬁﬁgi TrendWorX32 Logger Configurator Database Wizard ¥1n13@&n
Next > Create new configuration in MS Access database Tunsdiiidosnis

WnaNavelanIrILuY (.mdb)

* Tunsdififasnisunaanavadivdnsawuy (ud) azdumsadislndasannielu MS sQL

server @111350180n Create new configuration in MS SQL Server database
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File Edit View G on 0O

Ja‘\l"b\"-"f fashrE2 47 V66

= B, Configurations Neme | NodeName | Use UTC Time | Modified | Retrials [ Max Lo... | Max Sampl... | Retrial & Global Connec... |
+ config03 (local) Ves 5/22/2021 11:21:47 PM 12 1200

e Edt View Go Action

JIQ&"J""

Tools

Which type of database would you like to use? /D
s dear g o tha ol

Choose the type of database you would like to create:
 Create new configuration in M5 Access databasel
This will create configuration in a single file (mdb). Corfigurator can open this file
drectly o other fies needed)
c CrelemwﬁgmmnMSSGLSewadlM

create configuration in MSDE or MS SQL server. Corfigurator has to use
Mdlﬂﬁe[uﬂ)mm database.

R | rich Cancel

SU 3.36 uanansldanlusunsa TrendWorX32 (si0)

— AnuanisAulnddsanlusdunuandadn1s > Aan Make Database Active >

AaN Finish

Help

B M rEERELAI? VS E

Uil 3.37

@ %, Configurations Name + [ Node Name | Use UTC Time [ Modified [ Retriats | Max Lo...| Max Sampl.. ]nmundq[wc-m I
 config03 (local) Ves S/22/2021 11:20:47 PM S 12 1200
Creating MS Access Database /m )
Please select a fle name for new MS Access Fle \‘y'
|
Select or erter 8 MS Acoess Database Name:
| =
| ¥ Maske Database Actve
|
|
<o | | [ | cocel
Ready

1 Object(s)

LAAINTETIULUSRNTU TrendWorX32 ()
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— adumauiiisdulagafinyin?l Configuration > AfN New > Configuration

File Edt View Go Action Tools Help

0@ | ala|e=2| s wrzME R4 P IVe G
[= % [— [ Nama [ Nnde Name | Use UTC Time | Modified | Retrials | Max Lo... | Max Sampl... | Retrial Delay | Global Connex... |
New > Configuation  CubeT |

.....

Small lcons L]
List 1]
*  Details F10

Ul 3.38 uamamsldannlusunsa TrendWorX32 (sio)

~ fademeuiingistuluties Name, Modified ({davilasdaidu “MyConFig”)
> Aan Apply

™ twxogger - TrendWorx32 Logger Configura
File Edit View Go Adion Tools Help

D6t esa Lo-sfilEle# s ? Vel
= B, Configurations Name [ Database Type |
& NewConfiguration
¥ Moo . Cortcl [ iz Pm
Corfiquraton settngs |- Cartrol board
Net focd T o 3
Nade are. [l =1 1 -
| GAS Theme. =
¥ Use Giobal Comnection [ Ignore Deadband | .
¥ Use UTC Time. ™ Use Local Time. Moo
T lgnore Frt Bad xpreasion STl |
I™ Log Local Time On Stop Log 4J
Sampies To Skp- [0 Advanced >>
Server satia -

U 3.39 wansnslfenlusunsy TrendWor32 (sio)
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— @313 Database Group Fazidudiimuainaunudeyalilugudeyalalag

AN MyConFig > Aan New > Database Group

£* Tvaogger - IrendWorX32 Logger
File Edit View Go Action K

D@ ubhe=s2|san|u-=HlE2 8% 7 Ve s
= 4, Configurations [ Name [ Database Type
= o [ [
New > Database Group  CtrlsD
Delete [WCortg [ 27 0P
Cut pettrgs Control board
o - T
 —
::::‘:‘M" pl Connection ™ igrome Deadband f Mabe Actrve
Stan Dl:l'::qg-nq B Lo Te Stat Datsoggng
el o g
o VR -
1o = =
¥ Dislog view M
T || _ At Ve Cortiraton |
Insert New Database Group 00bjectis) NUM
o > .
5UN 3.40 wanansldaulusinsy TrendWorx32 (sie)
& Yo ovve oA & a v | .
— fs¥e Database Group ({invinlansteilu “Grl”) > adn ... 919904 Primary
= v a .
Data Source Wa@319 DSN > 1aan Machine Data Source > New
FleDataSzce Mochne Osa Sare | Helwe &
[€ Do souce home Type | Descrpton ~ (e} Data Collection Rate |
dBASE Fes User
DS_DBO1 User
DS_DB02 User
DS_DB03 User
DSALDBO1 Syster
DSALDBO2 Systen
Excel Fles User
ME\WE‘M P:-r
New... g Cortel Bowd
M Data & . _' —]
'U:a'mwmnmwlmmhr:::ie “Systen” dta 5
|| Soehosee |
OK | cocd | Hep |ibesewand | |

Growp Status [Unknown - server s stopped

bov | Bem |

U 3.41 wansnsldenlusunsy TrendWorx32 (sio)
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— PanLaen System Data Source > Next

EEITCT N .

60

Stlect atype of data source: =] Data Collection Rate |

n € Liser Data Source (Apghes to this machine ony)
= @ System Dats Source (oples o tha machins oy}

Selecting System Data Source creates a data source
which i spec to tha machne. and usable by any
ser who 1og3 onto ths machne.
Cortrol Board
S |
on ] vamce | rep—ywcase Waad | f |
Group Status. orbo. s
ooy | Besmt |

Ready 0Objectis)
JUT 3.42 uanannsldaulusingy TrendWorX32 (sie)
— 1d8n SQL Server Native Client 1o nazinudeyalilu MS SQL Server >
Aan Next
€ eci Do S '
_1 v 6l
< < o | Data Collection Rate |
= i u“:;mansvmrm [ZA
N e
e . |

<

I d ‘
|| e

Ny Ty | e

LE A R et Biien. ',-'MI i Cop 1 |

Group Status [Urknown - serveris not usng ths configuration database

oy | G | PeGip

5UM 3.43 uanansldanulusingy TrendWorX32 (sie)
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a ..
— @an Finish
i
T .
Frash, you o] Data Collection Rate |
e yahave i coned. T dvermay rore you
P ; | e, S50 S Natve Gt 110
Control Board
S B
| ol
pus /ST

)

< Back Frish Cancel

U wance | mepepesese Wiaad | f |

Group Status [Urnknown « server a ot usng this corfiguration database

L

U 3.44 uamansldanlusinsa TrendWorX32 (sio)

— Tuniisinawes Create a New Data Source to SOL Server l¥ivin1sisde Data
Source Way fmuate SQL Server Mdesmaidende (EEavinldnsdeidy
“SQL2014”  way  AmuedesQL  Server  \fu  “DESKTOP-
8GFRURB\SQLEXPRESS”)

Fie Data Source  Machne Data Source | MEA Y

an ODBC

SOL Server
What name do you want 1o use to refer 10 the data source?

Norge: BRI | —
‘ How do you wart to describe the dats source?
Descrption |

Which SQL Server do you wart to connect to?
Server |DESKTOP-8GFRURB\SGLEXPRESS

Fish | _Coned |

Next >
- AN R o S (A bk

Ui 3.45 wansnsldenlusunsy TrendWorx32 (sio)
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— pandendnslumadidegiudeya winlunmsdrsialagldiuladliden

With Integrated Windows authentication

Ul 3.46 uamansldanlusunsa TrendWorX32 (sio)

— 32yTe Database fisieansiiu (Fdavilamuuadu “DB04”) > Adn Next >

AanN Finish

Fie Data Source  Machine Data Source SEALE 3

[¥ Change the defaut database to
» =
30L server i Mrror server:

[ i
‘SEN for mifror server Optional):
[
[~ Attach database flename
[
¥ Use ANSI quoted identiiers.
' Use ANSI nulls paddngs and wamings
Application intent:
[ReaDwrRITE
™ Muti-subnet falover.

<Back Next > Cancel |
ol

| heser— | RgTNEw Uy B

U 3.47 wansnslfenlusunsy TrendWor32 (sio)
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— NPAIUNNSLYBURBLAENISAAN Test Data Source MINANUITALTBUAD AL WU

wiAediegy > Adn OK Judwasadu

|

b ?IWS
e

Anew ODBC data source will be created with the following configuration:

[Microsoft SQL Server Native Client Version 11.00.7462
[Data Source Name: SQL2014

[Data Source Descrption:

|Server: DESKTOP-8GFRURB\SQLEXPRESS

[ TemDaasowce. ]| Ok | cocel |

< fate

Help.

Rp— R R AN R - oo B DS kbt Nl

sUT 3.48 uamnanslanilusinsa TrendWorX32 (si0)

=
times.
|
2AWM'E

5UM 3.49 uanansldanulusinsy TrendWorx32 (sie)
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— NAUNNTNTNFA19NISIADN Data Source MvinN15L@en Data Source Tnsanu

as1alinauntd anntu Aan OK

| Fle Data Souce Machne Data Source | VP IW S &
A
& [Data Souce Name Type | Descrigton rfll | ) Data Collection Rate |
D5_DB02 User
DS_DB03 User
DSALDB0! Syter
DSALDBO2 Syem
Excel Fles User
NS Access Database User
SaL User
GL20 Symem
et s — .
] o
A Machine Data shared d ot |
“User” data sources are spechic 0 8 user on this machine. “System” data
. or by
Ok | Cocdl || Hep |lsbesewnad | ¥ |
Group States [Unknown - serveris not usng ths corfiguration database.
doy | Best |

Ul 3.50 uamamsldanlusunsa TrendWorX32 (sio)

— v1M15.97g Data Source lagn13aan OK > Apply titedufinnisiudguua

*® Twxlogger - Trend WorX32 Logger Configur

File Edit View Go Action Tools Help
BREAE N '-'.'"EX-I';HI]\‘ ? NG

= %, Configurations Name " [ Colculatio.. | Data Collection Rate |

& @ MyConfig
&

R e [(0GOT

Database Connection | Redundancy |
Primary Data Source. Cortrol Board
ez " @ E
e n
T e /]
Dasbasetpe: [SQLSever __ Sesch S |

Loggng Database Wiaard | Perom Conn. Teat . |

Group Status [Unknown - serveris not using this configuration database

foob | B | Adine |

5U# 3.51 uananisldanulusingy TrendWorX32 (sie)
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D

— Jupawioll  vihnsssydmaafiesvihnisinulaenisasenguuesdeya o

A A
o

nstuinlilu OPC Server lawp@neanyl Database Group (HAnvinle

Y

fmusdu “Gr1”) > adn New > Logging Group

£* TwxLogger - TrendWorX32 Logger Configurator by
Eile fdt Yiew Go Action Jooks Help

DG e an/w-=HlF2 =47 Ve &
=, Configurations [ Name [ Cotcutatio.. | Data Collection Rate |
& @ MyConfig [
O
New > Logging Group  CtrleG |
Renam:
Muttiply ———
ftoGot
Delete
e peton | Redundancy |
Copy o — — i
= :
———=

Reload status information [—
Large icons 7 b [SlSever i A
Serlicans :: Loggng Detabase Wizand | Peomn Corn Too._ |
List

¢ Detaits F1o [Triknown - server i not usng ths configuration database

V' Dislog view m it A ==

[ | dd NewDBGrowo |

gﬂﬁ 3.52 WLanan1stauluswnsy TrendWorX32 (sig)

¥
o A

— A3%e Logging Group luyes Name waz Table Name (dnvilsmvundu

“LOGO01”)

D@t e s anu>-=MlEF a4 ? Vst

= B, Configurations L Name [ Signal Name | Logging Ty... | Deadband ... | Deadbend ... | Eng.Units | HighRange | Low Range | Upds.. | Use Calcul... |
& @ MyConfig
&k 6n
B i
Yome. (75601 [Trkawn server s nct uang tha corfrrat

Satus
Deata Cobecton | Loggng m-)m|
Tatde Name: [XEEHD Biberciie | A dme =

Create New Table
Daye.

Hours M Secs.
P on e o W
I~ On jtervel 3 3 0 3 ‘S 3

™ On Gondeon
sy T
™ Looong Sats |

(oo ] i | sitheibbins =)

UM 3.53 uananisldanulusingy TrendWorX32 (sie)
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— fwun Collection Rate wag Calculation Period 1u 1 3u#i > man Apply

Ele Edit View Go Action Jools Help

D@2 sann-=MlE2S4 7 VWelk
= %, Configurations | Signal Name [ Logging Ty... | Deadband ... | Deadband ... | Eng. Units | High Range | Low Range | Upda.. | Use Calcul... |
& @ MyConfig
& & 6n
jm [foGo1 [rknawn - server 18 ot usmg thes corfigurati

Data Collection | Logging | Tablets) management |

& Geeal | [ 9m | (@ Swp | Advanced
Secs:  Msecs Control board

Hours Mn.
P L L= [ = W e
St b AP Af_AF 3 #

Growp Status- |

= |

U 3.54 wansmsldenlusunsy TrendWorx32 (sio)

S LﬁﬁJ OPC Tag ﬁﬁa&mﬂu Logging Group \d0n New > OPC Tags > \don

Kepware KEPServerEX.V6 > Omron > CP1H uagvinisiden Tag fisosnns

Ele fdt Yiew Go Action Joos Help

D@ utije+2 s vau -zl 47 Ve
= %, Configurations Logging Name Signal Name Logging Ty...| Deadband .. | Deadband....| Eng. Units | High Range | Low Range | Upda . Use Caicul.
& MyConfi
B &G 2
oo o -
o New ] Taae™ o)
Roreme Expression. L
Multiply.. T [Orkonawn -server a ot Usng s confguratis
Delete.

Lnlvmruwl

Large ke ¥
o
List 2] ‘server a nat using ths corfiguration database
Details o
¥ Dislog view m
| Add New Log G|

Incort Now OPC Tane 0 Ohisetias T

U 3.55 wansnsldenlusunsy TrendWorx32 (sio)
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Selected item IDs (13)

Kepware KEPServerEX.V6\ Omion.CP1H.Auto SCALE
Kepware KEPServerEX.V6\Omron.CP1HForce autoRUN
Kepware KEPServerEX.V6\ Omron.CPTH.Home

Kepware KEPServerEX.V6\ Omron.CP1H.ManXY

Kepware KEPServerEX.V6\Omron.CPTH.MODE Auto/Man
Kepware KEPServerEX.V6\ Omvon.CP1H.pixyX

Kepware KEPServerEX.V6\Omron.CP1H.pixy¥

Kepware KEPServerEX.V6\ Omron.CPTHPVX

Kepware KEPServerEX.V6\ Omron.CPHPVY

Kepware KEPServerEX.V6\ Omron.CPIHSELECT
Kepware KEPServerEX.V6\Omron.CPIH.SELECT!
Kepware KEPServerEX.V6\Omron.CP1H.SHAPED
Kepware KEPServerEX.V6\ Omvon.CP1H.SHAPE|

67

OPCDA Database Access  Simulatons  Licensing Navigator

Name

£_Statistics

12 System

L) Auto SCALE
) Force autoRUN

O Home

) MODE Auto/Man

) Manxy
PV
Jew

L SELECTD
L) seLeen
) shapeo
L sHAPEL
J payX
B

SNWP  BACnet Globsi Alases Smulation Varisbles Redundancy LDM Dats

Full ltem Id

Omron.CPTH.Auto SCALE
Omron.CP1H.Force autoRUN
Omron.CP1H.Home
Omron.CP1H.MODE Auto/Man
Omron.CP1H.ManXY
Omron.CPTHPVX
Omron.CRIHPVY
Omron.CPIH.SELECTO
Omron.CPIHSELECTI
Omron.CPIH.SHAPED
Omron.CPTH.SHAPET
Omren CPIH.payX

U 3.56 wansnsldenlusunsy TrendWorx32 (sio)

— @@n Connect > Make Active > Start Datalogging tieisuvinnsiiudeyaas

Futoya

Eile Edit View Go Action Jooks Help

DGt ey anlhe-silE 2 @ ? Ve b
= %, Configurations Name Database Type I
& § MyConfig Ren SQL Server
& 36
= L L0601

® Omron.CP1H.Auto_SCA
® Omion.CP1H Force_aute

® Omron.CP1H Home

& Omron.CPTHMODE Au @ Sned MiContg (572272001 11 3 15PM

1 Omron.CPIH MankY Corigation
B Omron.CPTHAVX

setings s
 Omron.CPIHAVY o e W B NN P ‘

Control board

|\ Coxsamnl

% Omron.CPIHSELECTD GAS Thame' d} _m_’
S —

i Omron.CP1H.SELECT!

hml
,,,,,

Stog Dataloggng

i Omron.CPTH.SHAPED F [ lgrore Deacband |
B Omeon.CPTH.SHAPE Fiu ™ Use Local Time |
1 Omron.CP1H.pxyX 11 ignore Frt Bad Expression !
 Omvon CP1H.pixyY [ites Locet Thee On Sfilag |
{

[<Saeglie To g, 0 Advanced > | | >

Server stathun

| [Started Logong

o | mee | g New Cortiguason |

Ui 3.57 wansnsldenlusunsy TrendWorx32 (sio)
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— yhnsadunenudeyalastalusinsy TrendWorX32 Reporting > Agin
Add Report

TrendWorX Report Application by KONKCS

Eile [dt View Actions Jools Help

Ddfivty ruFEER(P W

= Reports | Add Report Report Enabled  RepotType  Status Last Run Last Error Next Run
& ,—”"’""’ report3 Yes Hourly Normal
® —‘g report2 Yes Hourly Normal
R ceot! report] Yes Hourly Normal

Ul 3.58 uamansldannlusunsa TrendWorX32 Reporting

— yhn13R3%e Report uax Target (Fdmilannuadu “Report 4”) a1nwuadn
Enabled

e Edt View Actions T fel
D d/ Nt P LFERTN
23 Reports Report Enabled Report Type Status Last Run Last Error Next Run
i typors report3 Yo Hourly Normal
o~ """‘; report2 Yes Hourly Normal
i report report] Yer Hourly Normal
|
Fepon Name
N — T
Target Name: |
o |l
|
|
|
|
B Nest > Cancel Hep
For Help, press F1 Stopped Reports 3 Repots  5/23/2021 12044 AM

U 3.59 wansnsldanlusunsy TrendWork32 Reporting (5i9)
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Y
g

— Adn DSN evihmsidensduisgiuvesyanldau Ingldiumeiuiungen

Tu TrendWorX32 Configurator fufie SQL2014 > Adn OK

File Edit

DS E UL UEER(TY

(J Reports Report Enabled Report ype Status Last Run Last Error Next Run
- (2 repont3
report)
@ o2 o
5 3 report! A%
report]

[ Use Trusted Connection

oK
Cancel
l Server SPN Heb
Optons

|
DBase Group | |vx_remgrea
Gow. Ndjesgred

Toos Tag Name DSN Name Trpe

U 3.60 uamansldannlusinsa TrendWorX32 Reporting ()

— 189N Database Group : GR1 > Group Object : LOGO1 > Group Signals :
é’igggwmﬁﬁmﬂfmﬁuﬂaga (Hinvilaidendeyayras Correct, PixyX, PixyY R

LARIDF Y ANTNUING UagiwILTINgUUSTUIUANEAU)

e Edt View Actions Tools Hel
D@ |t LEER PV
] Reponts Report Enabled Report Type Status Last Run Last Error Next Run
D -"“‘""j report3 Yes Hourly Normal
* —'"’:"; report2 Yes Hourly Normal
i3 rep report! Yes Hourly Normal
Datasource. -
psn_ | [sar2014 M SOL Server
UserlD:  [Not_Assgned | Paseword. |
DBase Gawp..| | Gr1
Grow. [LoGor
Tag lame OSH ame Te
Onmron CP1H comect saL2014 ussa| |*
Onvon CP 1H payX saL201 MSSQ
Ormron CP1H pory Y QL2014 ussal |
Delete >
- Net> | | Concel Help

JUM 3.61 uanansldanulusinsy TrendWorX32 Reporting (#e)
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— @an Next > ﬁmumﬁﬁmaqmiﬁ’uﬁﬂsﬁa;ﬂaLfJuLLUU Last 15 secs > Aan Next
> Mvunstavaslndsnenudu Excel File anntuasslnd xis 1anduuiiive
1du Template Tngazszysiunusiiivuadlvd Template 1y > Amiug

o -

fufiiulndsieanuil Report Path

Degd[ulot P LEER TN

(2 Reports Report Enabled Report Type Status Last Run Last Error Next Run
-8 reports report3 Yes Hourly Normal
5@ report2 report2 Yes Hourly Normal
53 repontt report! Yes Hourly Normal

O Database Table D) Test Fle © Excel Fle

[Ferste 7] [N pongned

Repan Path_| {Not_feagred

ClPubleh - I Bt

[ WShest Select e

Row. 5 | [JAsaPrt [AddHeader [Fomat
Cahamn —
[5 Creste Flepo wah Date | Overwate Flg
Oenat

To

Subject

Ul 3.62 uamamsldfanlusinsa TrendWorX32 Reporting (se)

D@ eIt LSER[TW 11T

23 Reports Feport Enebled Report Type Status Last Run Last Error Next Rur
L~ report3 Ves Hourly Normal
#a '*“"“ report2 Yes Hourly Normal
=S repo report! Yes Hourly Normal
| O Detabase Table O Text Fle @B e
C \Users\INGKARAT Deskiop terplate s N
S A S —————
o Clnieh  BTMEERY |Not_fesoned
| Diwswe: . (TR e Avored
Row [5 |Oatorme [daddHeader [AFomat  [IPrtect }
Cohamn
5 = ooend
Oemat
To
— o |
| - =
[ <Back | Net> Cancel Heb

U 3.63 uansnsldanlusunsy TrendWorX32 Reporting (5i9)
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v o

— yhnsiruatisatiunmsaiseaunundens avilanuaLdu

“Immediately”) a1nuuAdn Next > Amuagiaianvestoyanazienunldly

78974 > AN Finish

File Edit View Actions X Helg
DFdNLY T UIEFER PN
0 Reports Report Enabled  Repotfype  Status Last Run Last Error Next Run
-G8 reports report3 ves Hourly Normal
' J""“:“ report2 Yes Hourly Normal
- repor report! Yes Hourly Normal
(@ fmmedatey!
Date — |
Date 1
One Tme S S —
| Atei (B
On [Docum weskyon Sy ime 0000 | e
|
O On Event —
|
'
|
| <Bok [ Met> | | Coel Heb
ForHelp, press F1 StoppedRepots 3 Reports  5/23/2021 20012 AM

SUT 3.64 uansnsldaulusunsa TrendWorx32 Reporting (5i9)

e fdt Yiew Aftions Jools Hel
D@L UIEERIT Y

1 Reports Feport Enabled Report Type Status Last Run Last Error NextRun
i """":2 report3 Yes Hourly Normal
3 ""’m repor2 Yes Hourly Normal
o repo report! Yes Hourly Normal
Sege executin |
|
|| 5722720217 3945 PN
SetEnd. 57232021 13945 AN
|
On Evert /Pesode: |
Days  Houn Mn o Ses |
Repot Time Span
Star from Laet Tene Fis Enacie wme 2
| |
|
Back Fiesh Cancel Heo
For Help, press F1 Stopped Reports 3 Repots  5/23/2021 20952 AM

5Ufl 3.65 uanansldalusunsa TrendWorx32 Reporting (sie)
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View >

Reporting Preferences > 1dan Show Excel Juduadadu nsadalag

FenuUailalaensng Start Reports wisadeyanwallnasas

LETR(TW

) Reports

5 (2 report3
5 O3 report2
5 (0 report!
5 4 reportd

For Help, press F1

report3 Ves Hourly Normal
report? Yes Hourly Normal
report! Yes Hourly Normal
reportd Yes

Repor Thieads
Number of Theeads:

Make Thead  []

Protty Below

U 2 Nomal

Teat Reporting File Extension

(® Use CSV Estension with . Decimal Separator
(1 val creste 3 Comma Separated Fle)

O Use TXT Extension with ' Decimal Separator
(1 vl create a Tab Separatad Fie)

[ ShowExcel  (when reportng to Excel]

] PreProcess Database Connections

Lang. None.

Subset )

(] Timestamg Last reports at end of processing nterval

[JUse secondary detabase
Active logging configuson i

B0 B =

Report Enabled Report Type Status Last Run Last Error

I
TenpPah.| |C\Docunents and Settngs\All Uisers\Appi|

Stopped Reports

SUT 3.66 uansnsldaulusunsa TrendWorx32 Reporting (5i9)
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NaN13INNaDN

4.1 NANISNAADINYINUITTUUNISHARDUN
4.1.1 nsadunulagly Joy Stick
Mnmadeulsunsumuaunsiedeuivenseslueimeslnglddutaduaunu

meilaifiafnyinsiafsunues CNC lanan1snaaeanagy

ArnnannslanAuieAy

Uil 4.1 wansranismuaslagly Joy Stick

4.1.2 N1IAIVANLUUDNLUIIA
a = =i v
PNMseUlUsLnIuAmUALNSnRaunvesgeslitawesiagldn1sauAuIUY

gnlusiRsuiulugandes Pixy lokanisvaassdtagy

JUT 4.2 Uanman1sAIUANLUUBRIUIR
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LAZgNUIANLN

JaSsuussuU waznaaeuAaeung1dudiuin 6 ase enaaeuautiuglunsIAdeudn

I§nansvaaessiil
¢ | @RUNTInEYs Auniseting | ngeglunseu
ﬂquWSBQqu FngaIngmLzusy JUN59089INY 21NNAOY Pixy | A91U09 Smart

! aﬂéjﬁqm—lﬂaﬁqm) (X,Y) Camera
1 nau (95,180) v

1 2 UsTuanumdey (153,104) v
3 anuaein (207,35) N
1 U3Fuanumdey (214,167) v

2 9 anuiAn (92,98) N
3 nau (192,46) \ V4
1 anuiAn (198,182) v

3 2 nau (191,143) v
3 U3Buanumaey (187,62) N4
1 naw (112,154) v

a 2 gnuaAn (130,102) v
3 U3Tuanuimasy (127,64) N
1 anulAn (100,177 N

5 2 USTuanumasy (209,115) N
3 nau (116,41) N
1 USTuanumany (217,188) N

6 2 na (156,110) v
3 anuiAn (98,26) v

AN5199 4.1 LAAINANISNAZBUAULLUETUNISIARDUN
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4.2 WAN1ITVAGBNNYITUTEUUNITIATIZE FUNTAY
PNMATeulUsnsUIeIRTIE Iuundngielusunsy NI Vision Builder lagldndos
Smart Camera Tumssusunmlinamsiinneisaguiedns dansiagmedadusugnuiard

wazlvnansimsziduiimasunaninauuntnaeluswnsy NI Vision Builder

o \
SUN 4.3 LAASNANISIATIEN uunIngeelusensy NI Vision Builder

Y )

dpihnmsnaaedaenisiinuindunseinay, UITnauwmasn waggnuIriuning

Lilunseunmues Smart Camera ievhaeuanugnaadlumsinsien Iuuninglananis

oaaiil
JUNS909IAY nsnAaesAiad HANTIATIEN IuunTng

1 NAY

nay 2 WNAY

3 HNAY
1 A
U3Tanumden 2 Ay
3 v

1 Amdny

anuian 2 Ade

3 Avdoy

M15197 4.2 UAAIHANTNAEUAIHNYNABILUNITIATILY TUNTRY
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4.3 Wan1IMAABINTUSEENASEUUNMTIATIE Suundagsaufussuunisiadaui

nanuMsal COVID-19 dwalvanfumalulagnszasunaninummsainnsedll
wasmslumsialalidndnwudiludiiunsladluantu  msduliunuimgeaafieavinl
Taglunanisdidunudl 43 ssfumseAunemaBeulusunsumuauiiioussgndssuuns

)

Wesen undngiintusruumsiadoun gdnvilaiinsandununeuininsnisdings lny

a YV a % 1 dy
auaefuTefadalUll
compareshape
compareshape
303 (BOOL) (BOOL)
= l EN ENOL
cheox
1:1.00 I:1.04 {(BOOL) (BOOL) 3.01
_11 select JSelect Enrunf enrun
3.02 (BOOL)
4 Selectt
- 1.08 {(BOOL)
4shapel
I: 1.07 {BOOL)
_{shspe1

:1.03 (BOOL)

hmilpixy -|Auto
D10 (DINT)
Pulse - PulseX
D12 (DINT)
Pulse Y 4 FulseY
D& (DWORD)
PV X 4PVX
D8 (DWORD)
PV 4PVY

5U# 4.4 Function Block dm3UsUnan153AT181 314UnIng



Y = (shapel = Select) and (shapel = Select1),

WpulseX = DINT_TO_DWORD (pulseX);
WpulseY = DINT_TC_DWORD (pulseY)

if (NOT(Y) and Auto = True) then
Enrun = True;

else
Enrun = False;

end_if;

3U#1 4.5 Structured text Y83 Function Block éwisusunan1sinseyt $uuning

run
Find_Obj_auto2
3.01 (BOOL) {BOOL)
: } EN ENOL
enrun
01000 (QINT) (BOOL) 204
pixyX  4PixyX requestL oo estzuto
0D 0
D1100 {DINT) {BOOL) 201
pixyY - PixyY UnNk  runauto
+123786... 0
D10 {DINT) (BOOL) 303
Pulse ¥ -PulseX chedb  check
+978074... 0
D12 (DINT)
Pulsey - PulseY
+158990...
De ORD)
Uk | {PVX
0000191...
D8 {(DWORD)
PVY 4PVY
0000000...

5U# 4.6 Function Block dwiunsinfioud

77
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WpulseX = DINT_TO_DWORD (pulseX);
WpulseY = DINT_TO_DWORD (pulseY);

if (PixyXO = PixyX) and (PixyYO = PixyY) then
request .= True;
run .= False;
else if ((PixyXO = PixyX) and (PixyYO = PixyY)) and ((WpulseX = PVX) and (WpulseY = PVY)) then
request ‘= True,
run = False;
else if (PixyX0O <> PixyX or PixyYO <> PixyY) and {(WpulseX <> PVX) or (WpulseY <> PVY)) then
request .= False;
run = True;
cheok = False;
else if (PixyXO <> PixyX or PixyYO <> PixyY) and (WpulseX = PVX) and (WpulseY = PVY) then
PixyXO = PixyX;
PixyYO = PixyY:
chedk = True,;
end_if;
end_if;
end_if,
end_if;

gﬂﬁ 4.7 Structured text U84 Function Block a14Sunsiadoui

Tnonansendunuiionnaaddlusunsuludrssiunud Smart Camera asnsawdouly
mingiusnadldosnafuddu  uisseaindefanatalunisvhan  fesanvagdiduiums
VNABINEaY Smart Camera fi8n31N1355u5% (Refresh rate) i Fedsnalivazindeandoudily
feiumisfislinguda amuesingdl Smart Camera Uszananaldnduifunnitlianysal wagl
prafunmesingimszlszinanald mavhauluduvessiadeuiivasinnsiingzinm
Sefiaieuly

FaFmiletinsudlalaeiiindteiFunan (Timen ludruvesmsiBeulusunsy usidease
wnsmMsvemanduanzginvinlasinsdslailemaldidnluaniiunismeaemanininig
LLﬁlGUI‘UiLLﬂiiJLLﬁiﬁgﬂﬁlﬂgﬂﬁuﬂ%ﬂﬁ’lﬂ’](ﬂ’j’ﬁ/iﬁ'ﬂﬁ]’1ﬂ‘VT’]miLLmﬂJIUiLLﬂiQJIWEJSJ%‘Iu%Nﬁu WANUNTOVY
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