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Abstract

This research is a continuation of research. From the subject of scanning objects
with a smart camera in a 2D plane on the x-y machine, which was originally a position-
by-position manual control, the project has been developed to be fully automated. It
starts with a pixy camera mounted at an elevated angle to read the position of all
objects in a given area. to send data to the PLC controller. In order for the PLC
controller to control the servo motor to move the smart camera to a position that the
pixy camera can read the smart camera then analyzes the contours for separation and
storage in the area provided and then analyzes the next object in the remaining area.

The highlight of this research is that the program will calculate the sequence
of motion to the nearest object from the reference point. As well as being able to
analyze to separate objects into 2 types, first separating object color, and then sorting
out geometric shapes that look the same to bring those objects to the designated area
with the speed and accuracy of object collection more than one-fourth that of manual
control. You can also control the work and display through the HMI screen, so it is

easy to use.
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sauUFURL : o9 SCADA LABORATORY fAnniaiwnimnssunsinuazmun
AgImNTIUMEans anrdumalulagnsyasundndnnummsaianseds
szezlaan lun1sURURe : 1 fugneu 2564 - 10 nawAAN 2565
YaulwAlun1sInIlATINTg
1. M5LUNTING
- AN IMUNTVRIINIENAB Pixy2 Uara11130IMUNIUTI9veeTngAIY Smart Camera
2. Mmydmiuiazaniringasuuguteua
- M3muAuITuinglasndas Smart Camera lguiumisaaing lasiindas Pixy2 7
viusanfuuesa Arduino UNO R3 aagszyuisinglvfiuiesesausy PLC Omron CP1H
- Ynifudeyaingiiondes Smart Camera fifndisluuuiuny Z lasaunuingiineuussuy
X-Y 9991A384 CNC iloanindnuaizvesinguasiivliifugudeyavuiaiosneufimes e
TUsunsa NI Vision Builder Al

] [

- dviutayasiunis & wavgusisvesingasly DATA Memory gnfinviuauLLAs 84A3UAY

Y

PLC

= [

3. ﬁ’]@J’]ﬁﬂﬂ’JUﬂMLL@%LLﬁ@\TN@%@Hﬁ%@Q’?@ﬂWQﬂ mﬁuuuwﬁwa HMI

5l

1.4 Uszlgwunaininaglasu

1. annsalelusingy NI Vision Builder uagnaes Smart Camera Tun1sdnuungusneves

(Y]

Togalaglindes Pixy2 Camera lumsseymuntuazdveingla
2. ansaduiindeyasunus wavelindng saunsensindeuntudeinganan aduy

gudeya uazdavieenuidusiesnuld

'
a v v oo

3. @NTINAUINISIAGIUNVRLATEY CNC 2 seuu aiusandounviiuinguay

Y
Yala <

n&Ba Smart Camera LUgainunianilinglang ey

o [ [ A [ YU o I A 1% ¥
4, aﬁll’]’ii]’ﬂ’]LLUﬂLLaZ"W]LﬂU'N]QV]GIﬁ’J’i]ﬁ]UI‘UI’JENG]']LLMU\W]Q?’]MENVL@
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N euasrannsiingIvas

2.1  Programmable Logic Controller (PLC)
2.1.1 Programmable Logic Controller Aaazls?

TUsunsuidaasdnaealnsaiaes (Programmable logic Control : PLC) tJu
9UNTa/AIUANN1TYM9IUTDLAS 89T NINT DNTTUAUNITIIIUA 199 Tagnielud
Microprocessor \usfuatiasdensfidndny PLC axlidruilifudunauaziondnaiiannsnde
santuldnulaviui fnsiaiansealndeineg agdodniudune druerdnnazldrasanly
muuMIThnuvesgunsaitelriesinsiiutivmng 151a1nsai e sEeuuuYeIns
muasldlasnisdoudulusunsumdadilulu PLC uanandfvanunsaldnusutugunsed
dutuiaIeseuunslan (Barcode Reader) 1a3asiinsi (Printer) slutlagiunenainiaies
PLC agldeuuuuiien (Stand alone) wadsanunsasa PLC wanee dadsaediu (Network)
depurunsiuesss Ul sE VS A MmN Beiu

PLC 1Jugunsalmeuiiamesdnsuldlusugnaminssy PLC Usznausag
mgusyatanana1e mhenudn vihesudeys vihedoya wagnilgUeulusunsy PLC
unndndnUsEneuimuntes PLC sxsauiuduaiondion wrdnduvmeluganuisonen
penludiuusenoutey le

NU18AIUT189 PLC UTenaunae Nu18A1u919180 RAM hag ROM
mireauTwdnRAM shmiiiAuTusunsuvesilduasdoyadniuldlunisufofnuves
PLC dru ROM vhmihiiAulusunsudmsuldlunsufifemues PLC aulusunsuvesdld
ROM 8311910 Read Only Memory anunsalusunsulawsaulalsl ardgauagenlals

1. RAM (Random Access Memory) wieANsIUsELANT v L U3
iane meld Lﬁ@iﬁé’ﬁm%’agaﬁmﬁ@lw% nseunazsulusunsuasiu RAM viladnesnn 39
wngfunsidenlusseenaasuedeafifimaieuwaudlalusunsutes

2. EPROM (Erasable Programmable Read Only Memory) %1 28A21331
¥iln EPROM flazdadldindosflofivmuluninideulusunsy nmsaulusunsurilalnelduas
danslilolanrsonnuanious Wi ﬁﬁﬁaﬁmsqﬁIUiLLﬂiuaslﬂqmwwEJLLa’ﬂ,Wé’U JununzAu
nsldnuiilddeaudsulusunsy

3. EEPROM (Electrical Erasable Programmable Read Only Memory)

meanuIviledlideddinsesdlanmelunisidsutazauluswnsy tnaleisnisnialin



WwidlauAu RAM wananiudlusndudesiinummasdaisesluiilolndu s1a192unann e

wa aa

FIAUANTRNAT0II RAM Wag EPROM wobisieriu

PLC System

Power supply

L ¥

—0 Central
Input prqcessing
sensing unit (CPU)

devices —Q} Memory

program data

Optical /' t

4 iE

Programming device

o —-—cao 3

~CO D -

Isolation

Ul 2.1 dhnisznauves PLC
(https://gph.fs.quoracdn.net/main-gime-f6097b941be3f63343f1062a78f760a6.webp)

2.1.2 Programmable Logic Controller : Omron CP1H — XA

UMl 2.2 PLC CP1H - XA 983U3%% Omron

Ine PLC Midentdlulassnistiasiinaaudfswmisdlunianuin n v 70-71



2.2 Human Machine Interface (HMI)
2.3.1  Human Machine Interface (HMI) Aaazls?
Human Machine Interface (HMI) A® n1519 U 1uA UsENI 19PLC
Programming fULAS pamauiaLmas 3958077 HMI (Human Machine Interface) Tagin
oufiamesundugunsalfiltlunisindeszwinsfldauiuiniosdns iomuauuaziiu
ouandna HMI LAnnANABInIsvesyldauiidesnisitlunuauszuudl PLC 1Tudh
auaueg Tag HMI tu asdunisindoyaain PLC deiulasstnevesnisdearsuuusiieg
LagyiNTTIUTINTRYAlUTULUUANGY Weaeiu
2.3.2 Human Machine Interface (HMI) : NB7TW-TW00B
NB7W-TWO00B tJunti19e HMI veaussm Omron tneiinuaudf e viee

YA 7 i TFT LCD Smnaagiden 800 x 480 dots

Ul 2.3 w199 Omron HMI NB7W-TWO00B

2.3 nass Pixy
2.3.1 navs Pixy Asazls ?
Hulugandosmsiafuusnuesingfedilasfuaruszauniudisastags
Tun155AUNURIU www. kickstarter.com Tagldluga CCD vauTInAiulkII99sUseIang
AINUTO image processing Lag Pixy ﬂ’mﬂu’iuﬁl 5 983lA39n13 CMUCAM v1ensasaden
Pixy 91 CMUCAMS Taeinnui3alunisnsnasunin 50 wisusedundl asradudfisasnisle
wieuiy 7 & wazuonuesTanld 100 Fu anwnsndeusedululasreulnsaaaiviovedn
anewnailednitunesn UART, Ua SPI, Ua 12Cnesnfdnea uaz wosnazuiden lnunded
Pixy tJulasenisletnugesaves Charmlabs WHIUNNING188 Camnegie Melon (CMU)

GYEORIMERY



Ul 2.4 nédes Pixy

2.3.2  nasy Pixy2

Pixy2 CMUcam5 Sensor(EFDV686) U ulun and equssuianan1nuuy
dufagulnendes Pixy2 CMUcam5 Sensor aztfugusweanain Pixy CMUcam5 Sensor #1lé
gnidnn1suanluids Tnedianuiilunisesndunmiindy 60 wsudeiundl, fawin
Ingsaudnasiindesgnesnwuuniiiiasenisldaumunesivvesalilasaoulnsiaesnieg
U Uasa Arduino, Uasa Raspberry Pi w3auesadus fndesdvuindnas viauldsings
U wazfienuaaanniu uenananuansalumsnatudvesing Sufiudaneiiuly
nsasadusasAnmududviuldluyususdifuaiudy safsansonsaaduine

WPS9uUNEAAIUURIaUUlADNAIe

Ul 2.5 nédes Pixy?

2.4  PixyMon

1Usunsu PixyMon @snsaamiluanladunsiasaanunsaldsauiundes Pixy lunis

o
(Y

AarN13nTIdu g lanudaanisieedmuaguuuudu ‘Signature’ 1wy n1595799U3, N3

[ [J

ATIFFULE, N1SARMINAILIETRG YTaRsAIANETe, AUlilun13nIdudng, I1uau

q

v a

TN aIU15005393U UaNIINTFeauisan R ugiuvednasd nelusunsy PixyMon

ansaldlalussuuufuinig Windows, Linux wag macOS



& PixyMon - [m] X
File Program Action View Help

color_connected_components running

sUfl 2.6 TUsunsu PixyMon

2.5 Arduino UNO
2.5.1 Arduino faazls ?

Arduino fie Tasamsiithduledlulasaeulnsataesnszgasiieg anldsiuiu
Tumw C Fan1wn C Tdudnuazians Aefinsdeulausiaves Arduino Jusnditelinng
Frulalasreulnsamesiuandiaiy gunsaldauldasfeniuld Tnoslasisiaeen
vasannaosvansq3ULUY iielinudy IDE vaamuies awmandniily Arduino Wude
110 WumszgenwildnuTutuausalanlens warAIUBsANARBIIgNLINLUaY N
Tanduhlusdnuasigoonpmaanlusiaiignang

Arduino 1 uld 149y AVR 1 undnlu Arduino unugu @1Lveu1ain
lulasmoulnsiaesvemena AVR Tuslauiuerls Tuguluunsfanunsadousioniu USB &
lngnse ansaldfuaeuiiunesadelmililueded wazlululasaeulvsiaesnzna AVR &3
fidruveslusunsufitauiiiandn Bootloader ogluseduansnitdulusunsuuni dsazidu
dulusunsufiazgnizeniuannountsSenTsunsuund shlvanmnsodeudslivhaulagfld
Aeunsenlusunsuund ¥ily Arduino fuendeaulusunsuwnsuiiewilunisviildvan
wsalusunsurunesnoynsuviin UART la Juilinisdeulusunsuasluluguldiies USB

to UART ALileans



2.5.2 Arduino UNO
\Juvefa Arduino Junsnilesnin Svuradszanal 68.6x53.4mm Wuuasa
umspuiiteldaunnian WesnidumneivsngdmiunsEudubous Arduino wags
Shields Isiidonldauldinnnitueda Arduino udugilesnuuuanamzainniy lngussa

Arduino UNO leifimswamniasun fiaus R2 R3 uarjugesiiuasudulediluwuu SMD

(XXX XXX ]
ScLSDA S DU
c2t c20c16 £0 2 2
FOTDM FoEad MeNRd - N ON IGITAL PUMC)
] th&MR17?
@< | UNO
L——J B X
24 HoHRY
STRRTIN e
!‘rl»*umm:?
' B
o pg s
i C8 N
...xl,-,_ : c5
H
40l MM R16
B e = 5 o RX TX 5U BND
. SCL SOA 5U GND

3.3V 3.3V GND GND [ @ @ @

POWER ANALOG IN

(2] NV ID *©ON
\ \ L \

L
=)
N

D

Ul 2.7 wansuasnhilasaeulnsalass Arduino UNO

2.6  Arduino IDE
wp39edlanseulUsunsERdldulaiu Arduino lannsu lneneluasiipIesdion
@3 ) v a | B 1 v ¥ aa I Y d‘ a s I~ |
ziludmsufinsiaArduino W N15AUNIArduine NAnReNUASBIRBNNILABY N1TABNTY

Arduino N178ag LN aUNTIFADUIIVNINVRLLUTATUTITEU nTelaus1Tangdune Saiy

[
Y [ a

Arduinogutiudluy SnviedailiusunsufnsermdiGealasnsdniunonfomes

Arduino® Integrated Development Environment (IDE) Julusunsudieonuuuan
el ineronndsugenfuasdmsvunanesulemugosall unanrodu Arduino®iduy
wnanlesudidnnsefindeenieufieonuuuniiieanaududeuvainszuiuniseenuuy

fa a s
QUﬂﬁm@Laﬂ‘VﬁGUﬂﬁ



@ real | Arduino 1.8.10 == O

File Edit Sketch Tools Help

real

#include <SPI.h> A
#include <Pixy2.h>
Pixy2 pixy;
int xpos[10];
int ypos[10];
void fxsent(int , int);
void fxrecieve();
void setup()

{

Serial.begin (9600, SERIAL 8N1);

pixy.init();

pixy.ccc.getBlocks();
‘r if (pixy.ccc.numBlocks)
{

| for (int i=0;i<pixy.ccc.numBlocks;i++) / /memory pc

ypos[i]=pixy.cec.blocks[i].m_x;
for(int i=0;i<pixy.ccc.numBlocks;i++)

vrnalil=nivy ~co hlackalil m e [/ awar herAe

Arduino/Genuino Uno

sUfl 2.8 TUsunsu Arduino IDE

2.1  Servo Motor
2.7.1 Servo Motor

Servo Tunisimngsudunismuaunisduiadeu (servomechanism) Ae
gunsalBlannsetinddmiumueueime S osruuiuedousns q fynisnsvaeudany o
MnszuvdunasuuarUsuAlignsesmiidivualisdseiies Tnsundszuu servo 9z
A3I9AOUTBRANAIAIINF Y IUADUNTULTY shunteniang mnasanserAnnaindy o
Wy Feianainainszuuntnniswessasud onalilldsauegluszuuduind eu (none
servomechanismviaszuuaiuauiiedslimsaunuiuuula (close-loop feedback) fo3n
ogluszuuiuindould

é’mﬂmzﬁummimuqmL%ﬂmuﬂuizwmmmLLUU@J“LJTJ@ (Closed loop
control) FsUsznausnelnunnismuau 3 nuedelnuanismuguussda (Torque Control
Mode) T1eg2a50Un3agugn Inunn1sauaNsns1L3e (Velocity Control Mode) waglvian

NSAUANAILYILS (Position Control Mode)
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(L]
5UN 2.9 uARIENYALIBY Servo Motor

2.7.2 Servo Drive

Servo Drive Ao gunsalgnamnssuild$udanumdamiain Controller
130 S¥UUATUANFYIM wavdanszualniiiialousaluds Servo Drive Wusriunisds
15l servo Motor srensldlsunsuvassanuiiy q §ezvinisaau ANNILAT BT
MmN wesme sseynsineme iy wavidaiagldvan (nsdliliedosdnsgmanmnsy
fodldidanisiieauga) Servo Drive 983 Ud gy 8411310 Controller wagdinsld iy
#1 Servo Motor waauiiauil Controller #nsun tietan Servo Drive asdusiiuduss
A1YBIRA Servo Motor liiaumusdiuureinisaiuauliin asdunisaiuay ausa

(Speed Control), wse0n (Torque) way siunua(Position Control) @aServo Driver agilu

Q_)E

AmueAiIwlIUIonIsdimesie iudd Servo Motor Tvineuldeergndauay

Ll ug

UM 2.10 wansdnwaizves Servo Drive
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2.8 Machine Vision
2.8.1 Machine Vison
THUULLBTUTTU (achine vison LT UTEUUA DAl Forulunagpamnssudu
@l iesnansathssuuiinldununisaseaoududdeaenau deaonaud
FosrialuFosmnuiazaugndes fauuieduiduiadundesdiomunuamnindd

¥
°o v w A

AmnsdeleuazduArensasuvesnagnainnssy Tnefldiuusznauiiddysail

2.8.1.1 uded319 (Lighting) uassnduiivilvindesanunsaiudsiidosnis
wiueehsdniau Fetlagiulenldvasn Lo msizuasazdianuaiosuazlsinseniu Jaazvinli
gorlfursansnyszananaldgnieuasiduddu Tnslundazeunaialunislduasas
wana i uenlUAaNYLY LU FUBILAY (Colon JUS1IVBIUES (Shape) Judy 5nsts
anuwarN1IRBLENTINafaN15UBARELIRG LAA Font Light, Back Light, Dome Light, Angle Light LUUFIU

2.8.1.2 1aud (Lens) fnaneauazidunveinmiians Wesnaudusas
SuazfiAnrnuszdeafiuandneiuy

2.8.1.3 ndas (Camera) duuldndoawuuiinea GesnisldmusussuuLLyTy
59Ul UNI50NE N MUUUR UR (Area scam LT UMD Taondpeadnisid sudefuLas og
Aouimesuatsnuulidently lawn

- GigE : Wensatuaauau (Lan) tnednisdaan ip address Tndos
ﬁ'uLﬂ%mamﬂama%ﬁamiaﬁuléll,azmmsmgqqmaqmﬂ%amiaﬂﬁzmm 100 1Um3
- USB3: d1guavazainiunsideuneneuiianes LaZAINENIFIEN

Y9N s ounaUszan 5 WS

2.8.1.4 Frame Grabber flo n13afloanuuuiiiiesessunisilisusesiundas
Tngianne Tnefnsdvsundes Camera link, USB3 uay GigE 1Judu

2.8.1.5n15asud oy arduazdayasan woadazidunisld iy
19 oao videmsadmsudeansiugunsalsingg dslunisldamais enadesdinssudiain
D3 (senson TIAINMTTUIUTIRES aRBIRBSANASNS TGN TUSTIANan W

2.8.1.6 aNHW9 (Software) tiioldlun1sdssunasslimeninLazians
A Taeagldlusunsy NHMAQdx wag woundiady (Application) lddmsudnnisuas

Uszananm $a38n31 NI Vision Builder for Automated Inspection (VBAI)
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2.8.2 Smart Camera
Smart Camera %38 ndassaasey 1uszu Vision System fianunsadunin
LLazmmiaﬁwmwaaﬂajLLawﬁm%’umﬂmwdwwi”aw‘i’wﬁmpLawwuaqgﬂmw AR
anunsaadrnsinaulafiannsaldlussuusandesuazszuusnlua
Smart Camera $iszuunmsuaafiuiuvauaunslaunsasduirassuninluda
wazUszneudiedumesienisdearsisndu wu Ethernet, 17O fisudusonisidouneaiu

PLC, Actuator, Relay, Pneumatic valves

2.8.3 NI 1732 Smart Camera

Smart Camera ISC-1732 104 real time target ﬁﬁﬁmgﬂ d1915U machine
vision wazduirdaulaglusiwawasnmsa 400 MHz PowerPC wagiinsnaunauszning
oouvasnlUsIwalses fulsuwessUnm CCD fivildsyuumsuaiiu all in one nszaneld
$18 # case Vo9 ISC-1732 gesniuusiitensidnulugnamnssy

/0 Y0INA2UTENDUAIEY 2 ATNDADINALALBUNG WOTH RS-232 waznase
Gigabit Ethernet uaza115a% A1 NI Smart Camera 628 @aw#wa$ Vision Builder for
Automated Inspection wsalusinsuliiunaoinie LabVIEW Real-Time Module and the
Vision Development Module

Tnoanaut@ves NI 1732 Smart Camera aninsaglaainaianuinminf

72-78 UaAmaUAT8Y /O Accessory Board #1311300la91n01AHWRnnTiN 79-80

JUM 2.11 uansanuaizndas NI Smart Camera 1SC-1732



PIN S: +24UDC
24UDC PIN 15: COM

“(NATIONAL
INSTRUMENTS

NI SHMART CAMERA
1,0 ACCESSORY

INPUT!
IS0 IN O

)
IS0 IN 1

1 Image Sensor 5 DIP Swiiches
2 Standard C Lens Mount 6 POWER-VO Connector
3  Lighting Connector 7 Ethemet Ports {Single Port on NI 1712)
4  LED Indicators
Table 1-1. NI Smart Camera Models
DirectDrive | Quadrature
Lighting Lighting Encoder
Processor Image Sensor Strobe Controller Support
o 400 MHz 173 inch Sony ICX424AL CCD No No No
= PowerPC Monochrome
Z 640 ~ 480 pixels (VGA)
o 400 MHz 173 inch Sony ICX424AL CCD Yes No Yes
= PowerP( Monochrome
Z 640 * 480 paxels (VGA)
o 600 MHz 173 inch Sony ICX424AL CCD Yes Yes Yes
> PowerPC Monochrome
z 640 = 480 pixels (VGA)
b4 600 MHz 12 inch Sony ICX205AL CCD Yes Yes Yes
= PowerPC Monochrome
z 1,280 = 1,024 pixels (SXGA)

g‘dﬁ 2.13 wansdIuusenau NI Smart Camera
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2.9  msdeasHuNaiRaYNIY RS-232

RS232 (Recommended Standard no. 232) Asu1nsgIunisisasteyananea
WUUBYNTY (serial communication) 4 agnrivund uasusnlud a.a. 1960 Ty EIA
(Electronic Industries Association) %3® aulAugnanssudianvsedindvetowsn Aonis
fMuANIsE eusesyIng DTE(data terminal equipment) W aeufinmed fu DCE(data
circuit-terminating equipment or data communication equipment) L% u Tuea Ludu
1MsgIU RS232 gnldfusgraunsnanslunisdoansseiugnamnssuudlutiogtulad Uss
Fadunasgrudeansiisu/deeyaldidndntnanunud

195511 RS232 LUutnsguii $u/dstoyatuu Full duplex nioagliynineqfe
asnsnsunavasdeyalimiontuisglunadertu Tnensiu/dsoyaiuarldanslifammn
3 1 Lo
e Tx(Transmit data) fle edsdoya Fsaneduiagiivinillunisdsdoyamiity
o Rx(Receive data) fip aesuteya Ssaeduiiaziiniiflunissudeyauidy

«  GND (Signal ground) Ae @nensnan WWuaiefisunsesnsdaussuluiin ov

AANTILRAS wwiavilada
v~ L | TX
RX | » R
GND: — —-—-- - —--— -  — | GND

UM 2.14 uanafiegen1sdeansiuy RS-232
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RS232 Pinout

Pin 1: Data Camier Detect (DCD)
Pin 2: Received Data (RXD)
Pin 3: Transmit Data (TXD)
Pin 4: Data Terminal Ready (DTR)
Pin 5: Ground (GND)

EEEEEA »
NV - 1P

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

5UN 2.15 uansnuantRa Wi dy g9 ueg RS-232

nMsfvumAsTIUNReudalUUBUNTYE EIA RS-232 () ilusnasgiugmannngsy
T,maﬂmzﬂﬁmmsamﬂmqmammw&é‘ﬂmaﬁﬂﬁ (Electronic Industries Association)
ponuuuIN Wisldlunisdsdoyasynsuuuy oxdslasia 2 firme ieliinnsldanulunis
Fousoflaenadaaiiy seningunIalAouNLABTeNeY NITUdsdygIneliseiu dyaio
saudt 3 Taask quils 15 Taavi dwsuaedn 0" waziseduuseiud -3 Taavt auis -15 Taadd
dmuaedn "1" defudunaliiieeiiseduuseuildluaanizasin "0 uax ao3n 1" uansn
oonlUan szuuledidneaaglu nsveldauiuissledianeaiasesiigunsaiiivivig
USuasusedu ussfuan 3 - 15 Taavi Wilsefuusadu 0 - 5 Thavi lumanisdsdeya dau
Tunavesnisiudoya sgdeaasuseiuuseiu 0 - 5 Taavi anlilasaeulnsaiaesliiy
syduusITuTgand1 +3 viernin - 3 lagawilleTdufagundenldnu vivo1avwsensasan

a f v
NINUTANDIN L
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srRudamves RS232
\'4
+15

useulussAvd e

+3 RS232

-15

s:ﬁua‘um‘]mﬂaa TTL uswuluszuuledfinea
v (Lilaspeulvsaiand)

+5

0 14

LY

gih‘f’i 2.16 TEAUAYYIUTTIING RS-232 tay TTL

v W 1

Tod MAX232 WuledNiauaniisanlasseeuduannsening TTL wag RS232 Ll

A

Ifdoasteyasznin lulaseeulnsatass du gunsaldaqaiu PLC Tulassnuillalyiled

MAX232 Tunisaeassewing Arduino AU PLC wufy

+5V
s 9
r"‘*j
= 01y
1006V 10u16V
T [~ T
e 2 S Wﬁg i ’—Ismmsv
23 T &
© e \ A A = 2" 2 (52
L 3 RS232 LEVEL TTL LEVEL

i

Ul 217 wansnsidousioled MAX232
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2.10 msﬁ'ams Omron Host Link Protocol

Omron Host Link Protocol 1Jun13daa13szninegunsalaesusen Omron lneil

¥
=1

Huguunn ASCI Iddwmsunisieanssu RS-232 ne RS-422 lagdnisAmuaguuuunis
RGN
Command Frame Format When transmitting a command from the host computer, prepare the command
data in the format shown below.
1 T o 1 1]
@ |x10' x10° . o
1 | 1 L
\ N\ o /\ /\ /\ /
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 r T T
@ [x10' x 100 ]ﬂG‘ x 169 . s
! 1 o 1 1
\ N\ J\ L\ /\ /\ /
Node No. Header End code Text FCS Terminator
codo
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 Vald 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
WC Notvalid | Valid Valid TC PV WRITE
WG Notvalid | Vahd Valid TC STATUS WRITE
WD Not valid | Valid Valid DM AREAWRITE
WE Not valid | Valid Valid EM AREA WRITE
wJ Not valid | Valid Valid AR AREA WRITE

;sﬂﬁ 2.18 LLamgULLUUﬂ’ﬁﬁami%@ﬂ Omron Host Link Protocol (si®)
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2.11 NI Vision Builder Al
2.11.1 Wsunsu Ni Vision Builder Al Asazls?
Hugednasuszyndteiamnuasfinesyuunsaaey machine vision ¢
0819590157 wenNTl SeEunsaRaAIndes wazUSuuAin1sUsEInanan Il udes 9
Fane3tu wazanusaileusiaiu automation hardware wazad snadnsvensasIvaeuls
2.11.2 nsvineueadldsunsy

Vision Builder Al 14 state diagram WagAIMUANITATIVEBUALE State Lag

transition

Start

default
| Inspect

default

End

5U# 2.19 UaAIN15IT8Y state diagram

nelu state diagram Wsiay state @unsanazitenlUdmilansovany state
130 cycle 1o wazausadmuaoulunislu output ¥ state LiWoazALiunIT state
solule Ing state diagram via1useiilesan 9a Start lUauds g End

2.11.3 wis19lUswasu NI Vision Builder Al

|78 Vi Buter Al Contmuraton Tetoia 1 Dociinn ki viat
T G Come s

oW BPRMR mdwks Gin T ] ,|

1 Main Window

Inspection Steps Palette
2 Overview Window

State Configuration Window

N

sUfl 2.20 misnslusunsa Ni Vision Builder Al
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2.11.3.1 Main windows 3gLa@nIN15IALAUNTEUIUNITUIUEINTUNIS
asvdeu wazldiflornun Region of Interest

2.11.3.2 Overview Window LL&n4 state diagram

2.11.3.3 Inspection Steps palette Julist vea step Fagldlunsnsiaaeu
GamadenldasduegiunthauuasUssinnvoswasing

2.11.3.4 State Configuration Window LAAITURDY (step) ¥@4 state
%mzﬁi’u

2.11.4 Transitions

WHuns¥n output 210 step Tu state Avunn udrarunsarvuadoulyla

fasenuaulufazyinlnsuluds state saldle

& Edit Transition X

Transition Name
detected rect

Transition will be activated when the following condition is met

Measurement Please select a measurement... w
Classify Objects 3 - Step Status A
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 - Inspection Start Date
System Variable - Inspection Start Time
System Variable - Inspection Iteration Counter
System Variable - Active Time (s.)
System Variable - Idle Time (s.)

\ﬂ Q System Variable - Inspection Rate (parts per sec.) F A@
System Variable - Inspection Status
or this State System Variable - # Pass

System Variable - # Fail

System Variable - # Parts Inspected

System Variable - Yield (%)

System Variable - Memory Allocated (MB) v

JUN 2.21 wansnsldemiouly Transition

2.12 Image Processing
Image Processing 1138 n15anfiunisuisegrefuguaimiiolilannilasunis
USuugamseftayaidulseleoniuisegiseantn iWunmsussuianadygiausennnilds

a

sunadugunmuaziondnaanadugunednuasrsonuaudfnineadesiugunimiu
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2.13 OPC Server

OPC 8931970 OLE For Process Control a1 uniundmiunisindedeanssening
\n3osdnslugaamnssu 1wy HMI w3e Remote Unit finee) Afinsliluslnmeanuazuuuiu
iielianunsavimsdeansiuls wWisuiadeuamuuaniwivesgunsaitiuies segluuy
1msgIUYesNsanasie OPC Wuuuuiln udngunsal 1Adesdnseneg Seanusariamn
szuvdoanstiiulunmunasgu Wedulaeinsdeansseninadnes uazlaaeus il
ansaUszndliifnfunisuanidasudeyaaingunsalauazane vide msmusmdeyan

gunsaliingg NumsgIuuenAeiuinladeTy

OPC-Client
4‘/ f 8
OPC-Clent mnl = OPC-Server TCPIPH1
| i
1 4 " " - 2r.od - .
RFC1006, RFC1006, Modbus Melsec-Q I PLC-5 CLX Send / Recelve
1SO (H1) TCP/P, on TCP
- ISO(H1), S PR £
P Modbus on N S § )
TCcP 3 ' A
e > AL | .
' r Gerate mit
L g Modt ‘Ge t U\l - Rockwed Ethemet I'ntorfaoe
e 5-Gerate - :
Siemens INAT

JUN 2.22 wansnsieusievas OPC Server

2.14 9ana39u K-Nearest Neighbors

K-Nearest Neighbors tJudane3suldlunisdangu lnswdeyanifianuadieduuin

kY

a A o =~ = a 1 ‘:4' [ A = v = £ P
N&M I@ﬂiﬂﬁaﬂﬂqiﬂalfdiﬁlULV]EJU‘U@N@V]@UI?]ﬂ‘UGU@Ha@u’)’]uﬂﬁnﬂﬂaqﬁlﬂaﬂu"lﬂuaﬁlLWENi@LLag

9 Y
1

dwmndeyaiiaulaiianulndifesivtoyaunign nadnsasladumneuvesdoyaioy
Indan endiegraduseninghiduniduliluns deasdesAdsenauniaail 2 sgraiendy

Routine uag Myricetin WA1IIAMIEATINTEAUVDIBIAUTENDUNIGLAL]



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

- ———Red wine

Myricetin

Rutine

g‘dﬁ 2.23 N159315841 K-Nearest Neighbors
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K d1%35U K Nearest Neighbors AiopfiiUSauniloudnuiuioutulnananineanis

a 1 a ¥/ LY 1 1% 1 I L3 =
Asugus vt hdsulmivareeinagnsivindulivnvseunns

Myricetin
€,q
e
L
ie
i
|
]
5
'

RED or WHITE?

Rutine

gﬂﬁ 2.24 A135W15847 K-Nearest Neighbors (#18)

q

Tudumouilisffiansandeniioutiu (k=5) uazuilinidazgniiansandulniung

a A o A 4 [y = [y
bNINE MLW@UUWUWLUUVL'JULL@QQ’W a4 Iu 5 ¥aNAISLAEIAUNSIAIA

Five neighbours. Four
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Myricetin
o
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1
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!
1
1
1
]
1
1
1
]
1
!
0
m
o
]
2
T
=
m
-~

Rutine

g‘ﬂ‘ﬁ 2.25 n15W15841 K-Nearest Neighbors (519)
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2.15 N159ALSY9UYA
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2.16 Solenoid Valve

Solenoid Valve fia gunsalAruAun1sinavesvadlya 1wy W1 8101A 306199
[~ £ I3 a ‘N’I a I d’! & Ly 1 @ =3 Y Ny Y 1)
Wudu nelundataidiiud i uusenauiuunae Uaa1nnusitian Wusinaanbgsiunu
NFIUNAN Teen1suaesnseual ik IUIAa1AAL L AANAIIUANILLILAEN dINaN1TYINeIU
Un-10a Hoanslnavesiinngs Iag Solenoid Valve fitdanldilugu model 4v210-08E4

Wuwuu 4/2, Pressure: 1.5-8 bar

g‘ﬂﬁ 2.26 Solenoid Valve
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2.17 Vacuum Ejector

Vacuum Ejector Ao farifingainia lagedendnnis Venturi Aondnnisyineud
T¥Anus1vetanda 1adoufiunsnen LLazﬁU%nmﬂaﬂamﬁ%wwglﬁmﬁ Hloaud
WABUTINIY ANLEIANSRanRiNTY ANLTuaLShanas %ﬁﬂﬁlﬁmq@mwmﬂsﬁu Houldee

JUMgn WigdniunugnuUasIunu

31]17; 2.27 Vacuum Ejector

2.18 CX-Programmer

cxX-Programmer W ulusunsud 19dnsuid suddauasinnosening PLC AU
neufinmeslaglinwianzlunsidoumdsauay 1wy Ladder, STL, FBC iududsanunsa
AuAdIa Input kag Output AYUAFILALNYDINUITAIINTY miﬁgﬂﬁﬂqﬂﬂiﬂj(ﬁhﬂ‘]

1BNANLTIANNITANINITINADINITUNTUYDIAFILADN A



uni 3

ad o a
AATLUUNTUY
3.1 aunsal
3.1.1 AC Servo Motor 3 60
3.1.2 PLC Omron CP1H 161
3.1.3 Arduino Uno R3 161
3.1.4 Smart camera NI 1732 161
3.1.5 Servo Motor Drive 3 6
3.1.6 RS-232 Shield 1 Hu
3.1.7 Pixy2 camera 161
3.1.8 Joy Strick 2 ¢
3.1.9 @8 USB
3.1.10 Funufiegig
3,1.10.1 29nay 4 Fu
3.1.10.2 AmAsudnia 4 %y
3.1.10.3 wlandsy 4 %,
3.1.10.4 Awdsudvausn 4 3
3.1.11 Solenoid Valve + %1 Vacuum 19

3.2 YaNALIS
3.2.1 CX-Programmer
3.2.2 NB-Designer
3.2.3 PixyMon v2
3.2.4 NI Vision Builder Al
3.2.5 Arduino IDE
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3.3 LANUAINITALEUIIY

Sent Position and
Color to Data
memory in PLC

Find Position and Select
Color EEE——

\s

g

Compare shape by
smart camera

if the last object the
process will be
finished.

SUM 3.1 unudauananisyinny

ad o =)
34 9NN UUITIU
1As9nsHTnsATiuUsUIeandy 4 du A N1SAARUTN, NITIATITRLALIILUN,

msihIngludafiu waznsesnuuumihaemUANLAZLAAINARIY HMI

341 nsnAoud]
3.4.1.1 vhnsdeulusensunageunsadeuil ves AC Servo Motor Tagld
madeulusunsulagldnie STL S Ladder Tunsiadeudives AC Servo Motor #e Joy
Stick waslusunsufdeuld AC Servo Motor wpdeufiluswhunisiisnmmunuussuny

PUIY



spee
Newsp
P_On &BOOL) {BOOL
I : N ENOL
Ahlways ON Flag
202 QZORD) {BOOL 1002
{ReadZ DirZ| Dir Z Joy
200 ‘ORD) 'ORD) D40
- andx ) (\é\’lﬁe‘?d2  Speed Z Joy
201 ‘ORD) 'ORD) D2
4 %IadY ) (\évpeed)% I Speed X Joy
1:0.00 (BOOL) (BOOL) 10.00
Stop -stop Dirx L Dir X Joy
(BOOL) 10.01
DirY | Dir Y Joy
{WORD) D4
SpeedYL  Speed ¥ Joy

v

5U# 3.2 Function Block &w3un1smiuaun1siAfiouiing Joy Stick

MW ~J o b W N

e
N = O W

13
14
15
16
17

[y
w

NN NN e
oW N RO W

SIS I N
~ o n

W oW wwwwwwNnN
SN s W N O W D
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ADX :=WORD_to_INT(ReadX);
ADY :=WORD_to_INT(ReadY);
ADZ :=WORD_to_INT(ReadZ);
[=] if (ADX >-200) and (ADX<200)
L then ADX :=0;
END_IF;
[=] if(ADX <0)
then ADX :=sbs{ADX);
DirX :=fslse;
else
DirX :=true;
END_IF;
[=] iffADY >-200) and {ADY<200)
L then ADY :=0;
END_IF;
[=] if(ADY <0)
then ADY :=sbs(ADY);
DirY :=false;
else
DirY :=true;
END_IF;
[=] if (ADZ >-200) and (ADZ<200)
L then ADZ :=0;
END_IF;
-] if(ADZ <0)
then ADZ :=abs{ADZ);
DirZ :=false;
else
DirZ :=true;
END_IF;
SpeedX :=INT_to_WORD(ADX*15);
SpeedY :=INT_to_WORD(ADY*15);
SpeedZ =INT_to_WORD(ADZ*15);
=] if (stop = true)
then SpeedX :=INT_to_WORD(0);
SpeedY =INT_to_WORD(0):
SpeedZ :=INT_to_WORD{0);
end_if ;

Ul 3.3 Structured Text dmunsindouiilagld Joy Stick

26



I: 1.00 1000
— | X +
mode Dir PULS(886) Puise
#0000 Port specifier
#0001 Control data
DO Pulse Joy
Number of pulses

H
SPED(885) Speed Output

#0000 Port specifier
#0110 Output mede
D2

Pulze ﬁequéncy

5U# 3.4 Ladder Diagram dwisunisaununisiadeunlagly Joy Stick Tukuwawnu X

Hioyy
I:1.00 1001
} |} i

mode Dir ¥ Joy PULS(88E) Pulse
#0001 Port specifier
#0001 Control data

Do Puise Joy
Number of pulses

SPED(285) Speed Output

#0001 Port specifier
#0100 Output mode
D4 Speed Y Joy
Puise frequency

5U# 3.5 Ladder Diagram dwisunisaununisinaeuntagld Joy Stick luwwawnu v

Bioyz
1:1.00 1002
11 1} H
1T 1T . .
mode Dir Z Joy PULS(886) Pulse
#0002 Port specifier
#0001 Control data
Do Pulse Joy
Number of pulses

.{
SPED(885) Speed Output

#0002 Port specifier
#0100 Output mede
D40 Speed Z Joy
Pulse frequency

3U#1 3.6 Ladder Diagram dwiiun1smivaunisiadeuiilagly Joy Stick Tuwuiunu Z
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I

1202
|

Scale_PulseX_To_Point1
Scale_PulseX_To_Point1

(gooL) [CleleTS
N ENO|

I 1
Point1 requestauto

902 204
I 1|

T
GotoRef1

1202
]

£
iR

L

Scale_PulseX _To_Point2
Scale_PulseX_To_Point2

g/oov paiclh

r L
Point2 requestauto

T
GotoRef1

L
Gorepandl

St

D10
Puilse X

1201
GotoPoint

D12
Pulse Y

D10
Pulse X

1201
GotoPaint

D12
Pulse Y
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3UN 3.7 Function Block dwisuniseuaauen Pulse Tuunu X uag Y nluTusumsiim
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s Xy
T |1 |
~"| - .'(.E. e ':
e1o P
2on
e |
W ||
=]
sousiss
#0000 |
1]
)
o ||
|
|

S5PL0088)

§

b3
2

o1

Mode Cormol

Port 1pecifer

v X
Fesz O/ wers

Poft specifer

Congel dana

lcees Oor
Port specier

Cupne —ace
ceec(
Pute equency

Mode Convrol
Port speciier

Fas PV word

Pulse
Port 1pechier

Ceowel data
Pulse Y
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Spees Oviput

Port spechier

Speeay
Pulze Sequency

3.8 Ladder Diagram @vun1smuANnIsiAdouituwny X wag

Y bhUU Auto
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3.4.1.3 Anwimsldnulusunsy PixyMon V2 msnsaadusumiedng laenis
hingnsliuussuuuagyinsseaililsunsuannsansaduiumising s

3.4.1.4 Anw1n15Mdeu Pixy2 Library iiedan1s Arduino Uno R3 fundas
Pixy camera @9vnsidoulusunsunig Arduino IDE

3.4.1.5 Anwinisldeumsdsddiiumisatn Arduino Uno R3 U PLC
Omron CP1H ?}ﬁﬁﬁa;ﬂa Omron Host Link Protocol Tngldaudtyau RS-232

3.4.1.6 1h Aduino UNO R3 @eusiefiu PLC Omron CP1H Ineld
medyn RS-232 wazdsleyaruiwesingiildiuainndes Pixy camera L8t PLC
Orron CP1H wntudeulusunsumuaumsadouiives AC Servo Motor iflaenunsilik

waeunluminguuudnluls lnalydedld Joy Stick uagnagaunisvinau

tinclude <SPI.h>

fincl: <Pixy2.h>

tinclude <avr/wdt.h>;
Pixy2 pixy;
int tempx, tempy,i;
int tempec ;
int xpos[10];
int ypos[10];
int cpos[10];
void fxsent();
d fxrecieve();
d fxrecievenumblock() ;
void fxrecievereset();
byte FCA2;

Intim = .1

g message2;
ing BBB[10] ;
ing CCC[10]

g DDD[10]
ing XPOSX ;
YPOSY

'
[

U 3.9 Adsnglulusunsy Arduino IDE Tudiuwesnismuunasiakussngeg

CaN



CaN

if (pixy.ccc.numBlocks)

{

for (int i=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;i++)

//memory position in array
//swap bcos pixy & plane are inverse

//swap bcos pixy & plane are inverse

cpos[i]=pixy.ccc.blocks[i].m _signature ;

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

{

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

{
if (xpos([i] < xpos([3il )
{
tempx = xpos([i];
xpos[i] = xpos{jl;
xpos[j] = tempx;
tempy. = ypos[i);
ypos[i] = ypos(il:
ypos[3] = tempy:
tempc = cposf[i];
cpos[i] = cpos[il;
cpos[j] = tempc;
}
}

}

void fxsent()

if (JY.length{) = 1)
if (JY. = 2)
if (JY.le =%g)

message = "@00WDLOOS"
FCS = message([0]; //@

[fswap algorithm to find the nearest object

5U# 3.10 Ardanelulusunsu Arduino IDE Tudiuveanmsdneeiumilarasing

= "000" +JY;
= "00" 4 JV;
="Q" + JY;
XPOSX?

byte j=1;"j <= message.length()-1; j++)

FCS = FCS ~ message([j]:

}
FCSStr =
FCSStr.to! e()s

if (FCSStr.length()

g (FCS, HEX) ;

== 1) FCSStr = "0" + FCSStr;

message = message + FCSStr + "*™ + char(13);

for(int i=0;i<10;i++)

{

Serial.println(message); //repeat to confirm position :]

'
o

'
o

30

Uil 3.11 mdanelulusunsy Arduino IDE Tudiuvesileidunisdsdeyasumusluga PLC
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205 message = "@00UD1000" + KKK + bj
246 FCS = message[@]; //@
24z for (byte j=1; j <= message.length()-1; j++)
240
250 FCS = FCS ~ message[]];
3
o FCSStr = String(FCS,HEX);
252 FCSStr.toUppercase();
250 if (FCSStr.length() == 1) FCSStr = "@" + FCSStr;

message = message + FCSStr + "*" + char(13);
for(int 1=@;i<10@;i++)

Serial.println{message); //repeat to confirm position :]
250

260
zor SISITEITETETET I EET T ETE I E T E I E I E AT X RRTS ABOVE

5UN 3.12 adanelulusunsu Arduino IDE Tuduvesilsndunisdsdeyasmumislugs PLC

(%8)

while (pixy.ccc.numBlocks > 0)
{

fxrecievenumblock();
KKK = String (pixy.ccc.numBlocks);
if (KKK.length() == 1) KKK = "000" + KKK;

if (KKK.lsngth() =='2) KKK "00" + KKK;
if (KKK.length{) == 3) KKK "0" + KKK;

message2 = "@00WDLOOO™ + KKK ;
FCS52 = message2([0]; //@

for: (byte J=1; J <= message2.lsngth()-1; j+t)
{
FCS2 = FCS2 ~ message2([j):
}

FCSStr2 = String(ECS2, HEX) ;
FCSStr2.colpper e ()7
if (PCSStr2.length() == 1) FCSStr2 = 70" + FCSStr2;
message2 = message2 + FCSStr2 + "*" + char(13)s
for(int 1=0;i<10;i++)
{
Serial .printin(message2); //repeat to .confirm position :]
}

fxrecieve();

fxsent();
fxrecievereset():;
ArduinoReset() ;

}

| g
[ & v

JUN 3.13 Adanelulusunsy Arduino IDE Tudiurasnissenldfleddunissu - den

3.4.2 NFAATIELAZIILUN
3.4.2.1 Weulusunsulvingdes Pixy2 iedadndvesingius Wiy PLC Omron CP1H

Ingldlusunsu Arduino IDE lumsi@eulusunsulaeimusdvesingilu 4 & fie dune &Te7

= = &
gl wazanaeg
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1f (pixy.ccc.numBlocks)
for(int i=0;i<pixy.ccc.numBlocks;i++) //memory position in arra y
ypos(i]=pixy.ccc.blocks[i].m_x; //swap bcos pixy & plane are inverse
for(int i=0;i<pixy.ccc.numBlocks;i++)
xpos[i]=pixy.ccc.blocks[i].m_y; //svap bcos pixy & plane are inverse

for(int 1=0;i<pixy.ccc.numBlocks;i++)
cpos[1]=pixy.cce.blocks([i] .m_signature ;

for (int i=0;i<(pixy.cco.numBlocks);++i)
for(int j=i+1;3<(pixy.cce.numBlocks) ;++3)
if (xpos(i] < xpos(3] ) //swap algorithm to find the nearest object
t
tempx = xpos[i];
xpos(i] = xpos(3]:
xpos[j] = tempx;
tempy = ypos(il:
ypos(i] = ypos(3];
ypos(3] = tempy;
tempc = cposlil;
cpos(i] = cpos(il;
cpos(3i] = tempc;

3

¥
3

JUM 3.14 fdunelulusunsy Arduino IDE Tudiuvesmssuend@ainndas Pixy2 camera

3.4.2.2 nepunsinauesiusunsuduundvecing tneldingviaun 4 &

Fils Progan Atton View Help.

[ AN A

<olor_comnected compenerts rurning 6158 s

3U# 3.15 wtlwinglusunsy PixyMon V2 Turasgiuundvesing

3.4.2.3 Weulusunsuiledmualst Arduino IDE fimsdsteganisduund Tuds PLC
Omron CP1H
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message = "@20UD13@0" + KKK + c;
FCS = message[@]; //@

for (byte j=1; j <= message.length()-1; j++)

FCS = FCS ~ message[]];
}
FCSStr = String(FCS,HEX);
FCSStr. tolppercase();
if (FCSStr.length() == 1) FCSStr = "@" + FCS5tr;
message = message + FCSStr + "*" + char(13);
for{int i=@;i<10@;i++)

Serial.println(message); //repeat to confirm position :]|
0}

220
eor SASITEEETET TR IR IR E TR A i F 7 COLOR

'
[

U 3.16 Adanelulusunsu Arduino IDE ludauvesilsitumsdstoyadlugapLc

3.4.2.4 NAEOUNTANTOYAVBINTVIWUNGVRA Pixy2 camera 1ngvinN15nTI3e0U
W8A1U91909 PLC Omron CP1H

3.4.2.5 Feulusunsulvinges Smart camera NI 1732 s1ulUsunsy NI Vision
Builder Al

TR\

Faridlaass (O Y4 "W =«

5Uf 3.17 TU3unsu NI Vision Builder Al

3.4.2.6 N&BY Pixy2 ATRTUMUMULALEYRI TN UUTTUIUYBUATBY CNC

[

3.4.2.7 Nd03 Pixy2 9zdsiiingn coordinate Wl PLC (@uvesnisindenuil)

9

3.4.2.8 \9NaB3 Smart camera NI 1732 gnidausnagfsiunisuading mndosay

ATITULALIUUNTLAVDIING
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[

5UN 3.18 »5193UTRgUlAdeNaY 5U# 3.19 A53397Uinguiladivasudnsa

3UM 3.21 av9duinguilaudamaey
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3.4.2.9 \londos Smart camera NI 1732 asiaduuazdinuuningdisa ndosazds

Toyavinvasinglulv PLC H1u 1/0 Accessory Board

31 compareshape
103
compareshape
W10.00 T0011 2,04 &BOOL} [BOOB
4 | { | | N END
mode requestauto
I: 1.06 (BOOL [BQOI& 13.07
Output Shape0 4shap GoToObjectL  GoToObject2
0 0
I: 1.07 (BOOL% U D905
Output Shape1 -shape correctt Shape
0 0
(BOOL) 13.05
GoToObjectSha | GotoObjectSh...
pe 0

JUN 3.22 M3detoyadn Smart camera W PLC sllaananazdutu 0 0

31 | compareshape
103
compareshape
‘W10.00 T0011 2.04 EBOOL) (8008
: 1| = = N ENOL
mode requestauto
I: 1.06 (BOOL] (BQOQ 13.07
Output Shape0 ﬁshape GoToObjectL.  GoToObject2
0 0
4 r
BOOL] IN D905
ut‘ (it _‘ghape% co#reg_ Shape
: 1 A
(BOOL) 13.05
GoToObjectSha L GotoObjectsSh...
pe 0

o 1

JUN 3.23 msdstonasnn Smart camera Wi PLC wiindmdeudnsavzdadu 0 1

L

31 ! compareshape
103
| compareshape
W10.00 T0011 2.04 EBOOL) (BOOB
{ fu i | > NG
‘ mode requestauto
1, (BOOL] (BOOH 13.07
1 shape: GoToObject| GoToObject2
1 0
1: 1.07 (BOOL% (IN D905
Output Shape1 -{Shape correct|- Shape
0 0
(BOOL) 13.05
GoToObjectSha [ GotoObjectsh..
pe 0

UM 3.24 nsdadeyasin Smart camera Wi PLC vfinddendnimaudnazduidu 1 0
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31 compareshape
103
compareshape
W10.00 T0011 2.04 EBOOL] [BOOId
| | | { | N N
mode requestauto
1: 1.06 (BOOL (BOOL 13.07
Output Shaped -shape GoToObjectl  GoToObject2
1 0
I 1.07 (BOOL% (IN D905
Output Shape1 -shape correct} Shape
1 0
(BOOL) 13.05
GoToObjectSha [ GotoObjectsh...
pe 0

JUT 3.25 nsdadeyasn Smart camera Wl PLC vfiaudawdenazdadu 1 1

3.43  N1599NLUUNTIIADATUANUASEAINANIY HMI
3.4.3.1 wihusnilunisdenluuaufiminis Tnefluundnlul® avlvusuuuy

YIALLABN b

sUfl 3.26 sty HMI Screen
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3.4.3.2 YNANINLALILLIG WEAIAIANSIVDILAULARTLALTLTIUANT

MANUAL MODE

' RETURN TO MANU MODE | §

5UM 3.27 vhshslulvuauiuuaa

3.4.3.3 wihwelvuednludd agdlideninagldnisduuninguuule lawn

NFPUUARUULENT LagNTIUMUALULTUTND9TRY

AUTO MODE

5UT 3.28 vthenslulvnundnluli
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3.4.3.4 wihslulruansduuningmed seiidusunsiuiegiliy

a

Y9I LATUVOILAAIING ana WU IANIAIUVIVDINTNTD

B OO blL]UDUgP} )

5UN 3.29 vihsslulvuamsduuningaied

3.4.3.5 wihwsluluuanmsduuningmegusne aefidusunisinunegils

Y

VDI HASTDIANIIHONIUNANIAIUVINVD I

q

5U# 3.30 nthsslulyuan1sdniuningaiesus



3.44  msiingludanu

3.4.4.1 SuAuMeNsNAYN Receive Number 7v1t198 HMI

16 Wit
Capture/Reset 50
recer
104
Receive Number rece
17 104
57

Receive Data

sUAl 3.31 Ladder l#lun1s3udann arduino

14,04
I

104.00

00 10014

I 4 4

vein lightOfNumber
.00 15.02

——

ive reset

.00

|
I

™

0014

50 Bed

39

receive

100ms Timer (Timer) [BCD Type]

Timer number

Set value

3.4.4.2 97U Function Block annjusuaasdugiauendn PLC lasudn

IIUIUVBIINQUUTEUIUUAINTBEN

Function Block #ilglun1ssuAinuiuvesinguussuny

N | number
77
number_of_object
P_On BOOL (BOOL]
i ! £N b ENC;.
Always ON Flag
D1000 IN IN
NumberOfObj _Lu.ln-zlbevln number(OLR
0
104.00 (BOOL) (INT)
receive dinput numberf
0
106.01 BOOL) (IN
reset -FimshlnPut receiv?
0
D1000 [INT) (IN
NumberQfObj... qnumberOfdata Finisa
0
(BOOL)
ligh
[BOOLI
resety

D901
number
+2
DS07
NumberObject
0

D958
receive

D959
Finish
0

14.04
lightOfNumber

14.06
resetreceive

0
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3.4.4.3 %89910 PLC loSuA1dnuiunesinguaiagyining Set Stack Liedsas

¥
[y

& Aa o ° o Al vo
NUNNLN UQWU?U‘U@Q?WQV&WTUN']

19 14.04 W3.02
61 { | |
lightOfNumber RUN @SSET(630) Set Stack Area

D1001 First stack address

&1005

D901 number
Number of words

a2

@SSET(630) Set Stack Area

D1101 First stack address
&1105
D901 number

Number of words
&2

@SSET(630) Set Stack Area

D1201 First stack address
&1205
D901 number

Number of words
&2

@SSET(630) Set Stack Area

‘ D1301 First stack address

&1305

‘ D901 number
Number of words
&2

gﬂ‘ﬁ 3.33 Function 741un15 Set stack

3.4.4.4 Tuvug71v1n1s Set Stack TUSWASNALYIINNS PUSH @1 0 191bUd
Nuvase Stack Maldaasoiieindssalmdu 0 waz vinlwanuisald Function First In

First Out Tutumoustelule

27 13.04 14.04
Ready lightOfNumber PUSH(632) Push Onto Stack
D1001 First stack address
&1005
D300 Source word
&0
PUSH(632) Push Onto Stack
D1101 First stack address
&1105
D300 Source word
&0
PUSH(632) Push Onto Stack
D1201 First stack address
&1205
D300 Source word
&0
7.08
@, PUSH

sU 3.34 Function 7l#luns PUSH An
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3.4.4.5 {Wunsudslil Arduino daddumisiasdvasingundmuisaud

9949 PLC wazlyilwuaninauuminge HMI Welasusumiavesingusdd

24 | 7.08 13.04 ———— 13.03 |
lo | 25 | 130.3 ‘ |
D @Captureﬂeset i evovezn || wow
et - Source word
: D950 || Destination
O)Recewe Number
._‘. 26 = |3C"Z

H
@MOoVv(021) Move

*0 Source word
O/‘I geelve Data | _
\ D950 Destination

| 0000 Hex
lttE
keep
P On EBNOOU \B?ﬁ
Ty ~
1 e
| D1100 INT) (BOOL 13.04
1 dinput outpi
| 0 0

5U# 3.35 Ladder NldlunsSusumiaasing

3.4.4.6 Function First In First Out AzihaMaglu Stack Aausnaanundy
Auvanisfmue waztditeyalusudsialuly Stack Yunumuilusumiawsniignasly

wagvivnAsengnnsesululsagsey

20 120.00 2,04 T0010
67 l 1| 1| 1
I/} ‘5‘:ulfstlauta p 4 @FIFO(633) First In First Out
\"';1'?1 D1001 First stack address
1T
start &1005
D902 PixyX
Destination word
&0
@FIFO(633) | First In First Qut
D1101 First stack address
&1105
D903 PixyY
Destination word
&0
H
@FIFO(633) First In First Out
D1201 First stack address
&1205
D904 Color
Destination word
&0
13.06
(U GoToObject2
21 13.06 13.01
75 } @ tart
GoToObject2

gﬂﬁ 3.36 Function First In First Out

a

3.4.4.7 Function Block 492,390 Muan1SyinaIULasiIAIfkiu 999 ng

q

1A91n Function First In First Out mﬁm'smﬁam Pulse V‘?aaaal,mu Lﬁa’[,ﬁm%"aammsa

[
v v a &Y

wasunludeingTutiugle dun13¥1197u Function Block 189n15LARBUT

q
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29 Pulse To_Object
96
PulseX_To_Object
120.00 T0008 {gooy B0y
A || N ENO|
13.01 D902 (IN ADIN'I] D10
| | PixyX - pixy. ulseX Pulse X
Start 0 0D
D903 (IN [DiND D12
PixyY - Py ulseYL Pulse Y
0 0D
9.05 {goou) (B00L) 12.07
Stop -Stop ReturnProgram|- Return
0 0
D953 (nm (BOOL] 12.02
PixyX_MAX - PByX_Max GotoRefl.  GotoRef1
+196
D951 (NT) Jsooy 12.00
PixyX_MIN  -{PiXyX_Min GoToObjectlL  GoToObject
+4 0
D22 DIN [8003 12.06
PulseX_Max - PulseX_Max End} End
+399000,D 0
D24 [oinm [Bootl 12,01
PulseX_Min  -{PulseX_Min GotoPointL  GotoPoint
+25000,D 0
D954 (N (DIN D54
Pixy¥_MAX . mxaf_Max Pulsexq F PulseX2
+231 -211573,D
D952 (In ; (DIN D56
Pixy¥_MIN . pm_Mm PU|53VQ F PulseY2
~68 +191411,D
D30 gﬁlm ~ (BOOL) 13.05
Pulse¥_Max . -|PulseY_Max GotoPointShap | GotoObjectSh...
+305000,D e 0
D32 DI !
Pulse¥.Min _ - RSl win
| +5000,D

31117; 3.37 Function Block Pulse to object

3.4.4.8 UAMUAIIADNTEUIUNITIARBUN MUY Z FLLTUNSIDINIUNIT

a ~ o a N Y a = YY) = o
wasunluming lagassuanleduay wagiiduazindouiadluiving way \ndeuny

navINvLLazdadnsE UL el
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121 WPaRZ :
2 down
| A
e —
P
G Y —
—°|_‘f:_|“—
» _‘m'_fu wes |
® el ‘\\\\H'“////' v e e
~$§\\‘//2&Z— NS
o/ AN
- "' “"'\ -y
= / f/ Ll B \ \
2 / 9 | e’ 2
D ~AJs | N 3'%
S5 , f
[‘é&&;}. =
dé J % UUTT L T ITQI0 y ‘w:g" "
1o e) | setve
b 9‘ r— Vﬂ? eb
“. /‘
Py vy P> o
By QP
s R v.!.‘.’.ﬂiq' o
i LN A
= sa : N

UM 3.38 Ladder Tumsipdoufivosunu z

wnansilwenasianulidmsunisldnuiionistnywintu lieygslmiluldusslesisunisén

Lidnnsdllagnsdu Snvsinudividaudaiion wazseeg1sdeiadvesenalsnnasaniinisunluly



Pulse wiavinliiduindauiiiingluiiuaiusiiuns

) o v 1% ] v o a a1 PN [ a
LUUﬂ’]iSU']LLUf‘I’JG]QWJEJEiJTN I‘UiLLﬂﬁJﬁ]BL°U']3J'W]']<‘l']u‘1/l?I’J‘LluﬂE)‘LlV]‘\JSl‘LJV]']Q']UV]ﬁ’J‘N‘UE]Qﬂ’ﬁ

3.4.4.9 Function Box Iugﬂﬁ 3.39 () L

WPADUNVBILAY Z

<

Y

(%

Jun1sihandvesinguiAiuinien

) o

Agnimualy dwluguil 3.39 @) &

100ms Timer (Timer) [BCO Typel

Timer number

Set value

Push Onto Stack
First stack address

Shape
Source word

Move
Shape

Source word

shape2
Destination

46
149 Part 3
Color_compare
color_compare
T000S 2.04 (BOOL) BOOL]
I I ooy B2R4|
requestauto
D904 (INT) (800L 12.04
Color - color Y+ ZUp
0 0
D308 INT) DI D10
shape2 - ghape é‘-":‘&- Puise X
-1 oD
W10.00 BOOL) DINT) D12
mode —&40‘1' 'LL”“V— Pulse Y
0 0,D
]{BOQL% 12.01
GoToPointl  cotopoint
0
(BOOIZJ 12.06
End} End
4 ul
= A v v oo
3UN 3.39 Function Block U8in15uaningned (n)
31 compareshape
103
compareshape
| W10.00 Y0011 204 OOL) 00
- i i i FeEdL
| made requestato
11,06 (BOOL} mopg 13.07
Output Shaped_+13hep GoToObjectt  GaToOhject?
[ 0
1107 f{{als] (4 D905
Output Shape? ihwtq N""R I Shape
0 0
{BOO) 13.05
GoToObjedtSha | GatoQbjectsh:
| i 0
2 || wion 13.07
107 } il Z
1‘ | mode GoToObject2
‘\ 0012
‘ ‘ 20 Bed
i *20
]| SPUSHIE32)
D1301
‘ ' &131n
0305
&0
33 T0012
m I
2MOVI21)
D05
0000 Hex
D508
0001 Hex
34 Object Shape
13
PuiseX_To_Object_Shape
wm:oo T(:)O}Z z;;?‘ g‘oon 08080'3 |
mode requestauto
D54 (BOO 13.08
PulseX2 %min G°T°P°'"\H | GoToObjectsh.
2115730 0
D56 DIN 010
Pulser2 gl’s‘&ln iseXf Pulse X
+191411,0 00
IN 012
g""e . Pulse Y
00
{BCO! 13.07
EndL  GoToOBject2

35U 3.39 Function Block ¥8ansuweningamieusie (1)
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3.4.4.10 Function fgyiauidloaunszuiunisnisimdeuiiuinglagazi

1 o 1 [y & a ] v v [ o X Ad 14 <& A
ATATLNUIYDIIAVINETDILNU,E LAY E‘LJTN ﬂa‘UL‘ZJ’]I‘ULﬂUEJ\‘iW‘NVWI*’UENL@’]I’J (Stack) TagLAUN

word ¥1Negauad Stack 11 Data memory Aifnual’

a7 12.06
152 | |

1 f
End

@PUSH(632)

D1001

&1005
D902

&0

@PUSH(632)

D1101

&1105
D303

&0

3.4.4.11 Function 43z¥n153uszUUlntdnATIRmaaulUswNsuUITnnTu

sold

49 2.04 0010
199 | |

@PUSH(632)

D1201

&1205

D904

&0

3l 3.40 Ladder aamsifius

requestauto

12.02

™

0008

20 Bed

5UN 3.41 Ladder vaemssuszuun sl

100ms Timer (Timer) [BCD Type]

Timer number

Set value

Push Onto Stack

First stack address

PixyX
Source word

Push Onto Stack

First stack address

Pixy¥
Source word

Push Onto Stack

First stack address

Calor
Source word

(%

q

Return

GotoRef1

| 100ms Timer Timer) (BCD Type]

Timer number

Set value
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3.4.4.12 Function Block #zillufniuaunisiafounzes Servo uAasinu
TiAd oun Ugainunianie Pulse AMuuakazazszyI1iIduingLad oui ludsumvied

nmusnseduiethlulgludiudugvesiusunsy

=0 Zm h PULSE X,¥
Find_Obj auto2
Find_Obj_autoXY
i oo et
RUN
D902 gN [BOOL% 2.04
PixyX - Py, requestt  requestauto
D903 gN (BOOL) 201
PixyY Py rung runauto
D10 LDIN (BOOL) 3.03
Pulse X -{Pulse checki check
PuDl:i Y 4 E’E‘)JIER
;36, | L[\)/\;(VORD]
r_,Ds‘ | WORD)
4
51 [ 201
i Ao ™ 100ms Timer (Timer} [BCD Type]
0000 time run
Timer number
T Setvalue
= L = A
3U% 3.42 Function Block 184013LARBUNITEY servo motor
N A o o < a a
3.4.4.13 Function Block t1811438M1n19ATUINAINNLIAVDINTLARDUNVUDY
LOASLLNUY
5;205 h Read PV XY for Auto
P_Oln
‘ Always DIN Flag PRV(881) High-Speed Counter PV Read
‘ #0 Port specifier
#0 Control data
D6

PV X
First destination word

PRV(881) High-Speed Counter PV Read
#1 Port specifier
#0 Control data
2]

PVY
First destination word

PRV(881) High-Speed Counter PV Read
#2 Port specifier
#0 Control data
D42 PVZ

First destination word

U7 3.43 Function Block 189N135AUIMAIINSIVOINILAGRUT
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212

* a7
217

hAutoZ

T0002
1|

‘W1.00

h Auto XY
T0000
Lok

V1

I
Mode

W1.00
|

@INI(880)

#2

@PULS(886)

#2

#

Ds0

@SPED(885)

#2

#111

D52

I T
time run

Mode

@INI(380)

#0

@PULS(886)

#0

#1

D10

@SPED(885)

#0

=

D14

Mode Control

Port specifier

Control data

PVZ
First PV word

Pulse

Port specifier

Control data

Pulse Z
Number of pulses

Speed Output

Port specifier

Output mode

SPED
Pulse frequency

Mode Control

Port specifier

Control data

PV X
First PV word

Pulse

Port specifier

Control data

Pulse X
Number of pulses

Speed Output

Port specifier

Output mode

SpeedX
Pulse frequency

U 3.44 Function Block 983M3sAIWInAMISITeINTAGOUTI(E)

a7
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225

@INI(880)

#1

#2

D8

@PULS(886)

=

=1

D12

Ml Scale Speed XY for Auto

Scale

P_On
1 |
LIl

Always ON Flag
D10

Pulse X

D12
Pulse ¥ 3

D6
PV X

D8
PVY

13.08
GoToObjectSh... -

D953
PixyX_MAX. -

D951
PixyX_MIN-— o

D902

PixyX &

ReadPulseX

Scale_Speed_Auto

e eosd]

E)WORD) (DWQRD)
OutX

DWORD) (DWORD}
eadPulseY Out

E)WORD]
ReadPVX

g)WORD)
-{ReadPVY

((;Boo‘lggpjedsha
pe
gm_Max

gli\g&_wn

ik

D14
SpeedX

D16
SpeedY

@SPED(885)

=1

#101

D16

Mode Control

Port specifier

Control data

PVY
First PV word

Pulse

Port specifier

Control data

Pulse ¥
Number of pulses

Speed Output

Port specifier

Output mode

SpeedY
Pulse frequency

UM 3.45 Function Block 983n15AWI0IAN59983N15kAGeUTI(RE)

48



3.4.5 Function Block
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3.4.5.1 3U71 3.46 U Function Block #il#Tlunsdslsf Arduino darnd1uru

WAZALIUITEINQUIEY PLC wasddlivouantna HMI uanalninaIomiauldaundaain

lpSudeyaiantiuuen

number_of_object
00y

pm D301
<0100 numberia Zilerd
18 20
10400 OO %07
,,,,,, inpt o
° -6
10601 1BOOY [
oLt invsninPut ece

o
.. ghumberOfaata Pl pinin

31]17; 3.46 Function Block number wag keep

numberOut= numberin+2 ~
IF {(numberin=0) THEN
number.=0;
ELSE
number= numberin-2
END_IF;
IF input=TRUE) THEN
receive= 1;
ELSE
receive= 0
END_IF;
IF (finghinPut=TRUE) THEN
Finishes 1;
reset= TRUE
ELSE
Finish:= O;
reset= FALSE:
ENDIF

¥ IF(numberOfdata <> 0) THEN

ight= TRUE:
ELSE

ight= FALSE:
END_IF:

numberOut = +20, numberin = +18
numberin = +18

number = +16

number = +16. numberin = +18

input =0
receive = 0

receive = 0
finshinPut = 0
Finish = 0

reset = 0

Finish = 0
reset = 0

numberOfdata = +18
fight = 1

ight=1

3.4.5.2 U 3.47 18 Function Block #ldlunisiherduniavesinguisin

NsAIMIAT Pulse Tunisiadaun lUdsdiumiwesing wagdeldn1suennisAIuiam

Pulse vadusarAIue3ludsazLnudnseiien LU LAz niatweInsiasioun (aeis

zuUany X 1y 7 Tau wazwnu Y 10u 6 1ou)

29 | Pulse To Object
96
‘ PulseX_To_Object
120.00 70008 (001 80y
} || N ENO|
13.01 D902 (N DINT) D10
PixyX. g mx;& éulsex F Pulse X
Start 0 0,0
I D903 (In o D12
| PixyY {pixy! ulseV| Pulse Y
0 0,0
9.05 {gooy (BOOL) 12.07
Stop —Stop ReturnProgramf Return
| 0 0
D953 (i, (BOOL 12,02
| PigX MAX - PDYX_Max GotoRefl  GotoReft
+1007 0
D951 m - JfBooy 12.00
PigyX_MIN  -{PXyX_Min GoToObjectll  GoToObject
<6 0
D22 o 800y 12,06
PulseX_Max o PulseX_Max EndL End
+399000,D 0
D24 g {Booy 12,01
PulseX_Min - PulseX_Min GotoPointL.  GotoPoint
+25000,D 0
D954 am, DiNg D54
PiyY_MAX o PixyY_Max Pulsexi} PulseX2
-2 -211573,0
D952 nm [DINT D56
PixyY_MIN < PbyY_Min PulseYiL PulseY2
-70 +191411,D
D30 LDINTL _(BOOL) 13.05
PulseY_Max  -{PulseY_Max GotoPointShap [ GotoObjectsh...
+305000,D e 0
D32 DI §
Pulse¥_Min - L“m—M'"
+5000,D
W10.00 {Booy
mode -Mode

Function Block Pulse To Object
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Rekom» 0O,
Realpon)

Raalir= FEALD)
ot s pa A

ReslponyY - INT.TOREALIpY) RastpueyY = +00000000 Fost  peryY = 0
RealobY.Max = INT_TO REAL pery Y. Ma) RaatpuyY_Max = 0000300 Fiaat, poyY.Max = O
ReaLonyYMin = INT_TO.REI ~RastpyY_Min = 400030000 Fisat. puyY M = O
RaalPueY_Mas = DINT_TO_REALPUSAY_Mas ‘Raat PulsaY_ax = +0000000 Foat. PukaY_Max = 00
RealPuseY M = DINT.TO_REALPuiseY M) RaatPutsa¥ i = ~00200020 Pt PuteY M = 0D
ReaL¥is INT_TO_REAL(YT) RaelY1 = +20000300 Fiom Y1 = 0

Resl¥2= INT_TO_REA Rest Y2 = +00000200 Flost Y2 =

ReslYie INTTO_REALIYS) RastY} & 43000000 Fiomt Y3 = O

Realvée INTTO_REALIYS) Rasl Y4 = 480000000 Flost Y4 = 0

Raal s INT_TO_REALIYS) RASLYS = 400000000 Fioat Y5 = 0

Raalyew NTTO_REA e Fioat Y620

Live)
Y¥'x ABS(piyY_Mae-pieyY M€

1 e = PASE) THEN
e = LMD (Rt s = 08

Rest Pusex =2 Rast PutseX = 400000000
preraiers RaaL PutsaY = 400000000 Fiost
GeTeOtjecr s GoTeOjeett = 0

Keokor= (10 o o M- e oo A )+ s O~ ok ) R Il 110000

o PuseiC i - R Putse M
. TN M e M kA M Nkl 0 o < R T R e A

eoior = +00300000 Pt Ras.YS » 400030000 Fsat

Xse a7 =

Yoo s Rastys =

Xeoora ResXT

=0

o oo i e = o

200000 Pt ok  ~QO00I0 Pk +000%0000 Fsat
=

e Putsex =
puesrivaiiy M
> <

;s‘l.l‘ﬁ 3.48 Function Block Pu

Fom th S00i00 o es 1 = 160000 o

T

lse_ To Object (s19)

3.4.5.3 3U71 3.49 Wu Function Block dlumssumdyanasusisvesing

¥
=1

210 Smart camera mLLanL{‘JuﬁwaquiNLwiawjﬁmﬁlﬁﬁfmumlﬁt,azLﬁué’qwuﬁﬁﬁmumﬁ

3 i compareshape
103
compareshape
w:toioo 1:oo1= 1 2.04 B‘oou ‘5%38 i
mode requestauto
1: 1.06 e& (BQOR 13.07
Outpu\OShapeO -shap GoToObject|. Gol’o%b)edz
|
‘ Outvl'u:;gl:apﬂ & ga"t‘)l?e ‘°£§R » SDh:a)?e
(BOOL) 13.05
GoToObjectSha L GotoObjectsh...
! pe 0
- =t
if(shapel = Falze) and (shapel= False) then shape0 = 0, shapel =0
comect:= 1 cormrect =0
GoToObject= TRUE; GoToObject = 0
GoToObjectShape = FALSE; GoToObjectShape = 0
Y:= True Yi=D
else if (shapel = False) and (shapel = Trug) then shape0 = 0, shapel =0
comect := 2 correct =0
GoToObject= TRUE: GoToObject = 0
GoToObjectShape= FALSE GoToObjectShape = 0
Y:= True; ¥=0
else if(shapel = True) and (shapel = False) then shaped = 0, shapel =0
corect:= 3; comrect =0
GoToObject= TRUE: GoToObject = 0
GoToObjectShape:= FALSE; GoToObjectShape = 0
Y:= True Y=0
else if(shapel = True) and (shape! = True) then shaped = 0, shapel =0
correct = 4; comect =0
GoToObject= TRUE: GoToObject = 0
GoToObjectShape:= FALSE: GoToObjectShape = 0
Y:= True; Y=0
end_if.
end_if
end_if
end_if:

gﬂﬁ 3.49 Function Block compareshape
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3.4.5.4 3U71 3.50 10U Function Block Al4lunsmugumsiadeuiiluuny

A9 (LAY 2)

44 Find_Obj
144
Find_Obj_autoZ
W3.02 TO005 BOOL) (BOOL]

I f 1 N EN

RUN
D50 DINT& (BOOL 3.00

Pulse Z HPulse requestit = requesti
0D 1
D42 R/\/ZVORD) (BOOL 2.02
PVZ B runit runZ
00000000 Hex : 0
e

WpulseZ := DINT_TO_DWORD (pulseZ);

if (WpulseZ = PVZ) then
request! := True
runi ;= False;

else if (WpulseZ <> PVZ) then

requesti -= False;
runi := True;
end_if

end_if;

~

v

WpulseZ = 00000000 Hex , PulseZ = 0.D

WpuilseZ = 00000000 Hex . PVZ = 00000000 Hex
request] = 1

runi =0

WpulseZ = 00000000 Hex , PVZ = 00000000 Hex
request! =1

uni=0

31]17; 3.50 Function Block Find Obj autoZ

3.4.5.5 3U71 3.51 10U Function Block Mvinisliien Pulse dmsuns

[N
aa o

= A A o v =3 [ a = ! [ A A r—‘gll I
LﬂaaumwammqiﬂLﬂumuaﬂwmza magﬂmwmmqmﬂwmwLaaﬂ mmwummmuumh

iparts

Color compare

T?O([)S %0|4 EBOOL]
1T 1 '\
requestauto
D904 (INT)
Color - color
0
D908 gNT]
shape2 -{Shape
ot
W10.00 ‘300[)
mode {Mode
0

color_compare
BOOL
‘ EN(g_
(BOOL 12.04
Y ZUp
0
l;;DIN'I') D10
ulseXL Pulse X
0,D
[SDINT’ D12
ulse¥L Pulse Y
0,D
{BOQL{ 12.01
GoToPointL  Gotopoint
0
(BOO% 12.06
Endl End
0

;nlﬁ 3.51 Function Block Color_compare
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IF {(Mode = FALSE)THEN

IF(color = 1)THEN
PulseX:=0;

PulseY := 259000 ;
GoToPoint= TRUE
End:= TRUE;

Y:= FALSE;

ELSE IF {color = 2)THEN
PulseX :=0:

PulseY :=190000 :
GoToPoint= TRUE
End:= TRUE;

Y:= FALSE

ELSE IF {color = 3)THEN
PulseX:=0:
PulseY := 124000 ;
GoToPoint= TRUE
End:= TRUE;

Y:= FALSE;

ELSE IF {color = 4)THEN
PulseX := 0:
PulseY := 54000 :
GoToPoint= TRUE:
End:= TRUE;

Y:= FALSE

END_IF:

END_IF;

END_IF:

END_IF:

JAANNN N

Mode = 0
color=0
PulseX = 0D
PulseY = 0D
GoToPoint = 0
End =0

Y=0
color=0
PulseX = 0D
PulseY = 0D
GoToPoint = 0
End =0

Y=0
color=0
PulseX = 0.0
PulseY = 0D
GoToPoint = 0
End =0

¥ =0

color =0
PulseX = 0.0
PulseY = 0D
GoToPoint =0
End =0

X =0

g‘ll‘ﬁ 3.52 Function Block Color compare (#19)

3.4.5.6 3UT 3.53 10 Function Block Ml4lunsmusumsiadouitluuny

X hagnu'Y

L ¥ h PULSE X,¥

RUN

D902
PixyX

D903
PixyY

D10
Pulse’X
0D

D12
Pulse'¥
0D

Dé
PVX
00000000 Hex

D8
PVY
00000000 Hex

W3.02 BOOL)
N

Find_Obj_autoXy

2,01
runauto

3.03
check
0

;i‘l.l‘ﬁ 3.53 Function Block Find Obj auto2
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WhpulseX := DINT_TO_DWORD {pulseX):
WopulseY := DINT_TO_DWORD {pulseY):

if ((WpulseX=PVX)AND{WpulseY=PVY)) THEN
request := True:
run := False;

ELSE IF{{PulseX=0)AND(PulseY=0))THEN
request -= False;
run := True;

ELSE IF ((WpulseX <> PVX) AND (WpulseY <> PVY)) the
request := False;
run := True

else if ((WpulseX <> PVX) OR (WpulseY <> PVY)) then
request := False:
run := True

i (((WpulseX=PVX)AND(WpulseY <> PVY))) THEN

request := True:
run := False;

v

WpulseX = 00000000 Hex , PulseX = 0.D
WopulseY = 00000000 Hex , PulseY = 0.0

WopulseX = 00000000 Hex , PVX = 00000000 Hex
request = 1

run =0

PulseX = 0D, PulseY = 0.D

request = 1

run =0

WopulseX = 00000000 Hex , PVX = 00000000 Hex
request = 1

run =0

WopulseX = 00000000 Hex , PVX = 00000000 Hex
request = 1

run =0

WhpulseX = 00000000 Hex , PVX = 00000000 Hex
request = 1

run=0

. WpulseY = 00000000 Hex , PVY = 00000000 Hex

. WpulseY = 00000000 Hex ., PVY = 00000000 Hex

. WpulseY = 00000000 Hex , PVY = 00000000 Hex

. WpulseY = 00000000 Hex , PVY = 00000000 Hex

gﬂﬁ 3.54 Function Block Find Obj auto?2 (s®)

3.4.5.7 3U#1 3.55 10U Function Block MzAmnammslunisindoudily

LARZLAUATLIATIATAUA
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225

h Scale Speed XY for Auto

P_On

. - o a - -

Always ON Flag

D10
Pulse X
00000000 Hex

D12
Pulse ¥
00000000 Hex

D6
PV X
00000000 Hex

D8
PVY
00000000 Hex

13.08
GoToObjectSh... §
0

D953
PingyX_MAX
+1007

D951
PigyX_MIN
+6
D902
PixyX
0

Scale_Speed_Auto

gﬂﬁ 3.55 Function Block Scale
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PulseX -= DWORD_to_DINT(ReadPulseX);
PulseY := DWORD_to_DINT{ReadPulseY);
PVX:= DWORD_to_DINT{ReadPVX);
PVY := DWORD_to_DINT{ReadPVY}):
X00= ABS{pieyX_Max-pigyX_Min)/7:
IF{GoToOpjectShape = TRUETHEN
SpeedX := ABS{PulseX-PVX) / 2:
SpeedY = ABS{PuleY-PVY) / 2:
ELSE IF (GoToOpjectShape=FALSE) THEN
IF {pibcyX_Min < pixyX)AND(picyX< (J00(*3)) THEN
SpeedX := ABS{PulseX-PVX) / 6
SpeedY := ABS{PulseY-PVY) / 6
ELSE IF {(X00X*3)< = pixyX)AND{pixyX < (X0(X*5)) THEN
SpeedX := ABS{PulseX-PVX) / 4
SpeedY := ABS(PulseY-PVY) / 4:
ELSE IF {{X00X*5)< =pixyX)AND{pixyX < pixyX_Max) THEN
SpeedX := ABS{PulseX-PVX) / 3:
SpeedY := ABS(PulseY-PVY) / 3:
ELSE
SpeedX = ABS{PuleX-PVX) / 5
SpeedY := ABS(PUkeY-PVY) / 5

END_IF;
END_IF;
END_IF;
END_IF;
END_IF;

OutX := DINT_to_DWORD(SpeedX)
OutY:=DINT_to_DWORD(SpeedY):

SARR RN ¥ |

(l.

PulseX = 0D, ReadPulseX = 00000000 Hex
PulseY = 0D, ReadPulseY = 00000000 Hex
PVX = 0,0, ReadPVX = 00000000 Hex

PVY = 0,.D . ReadPVY = 00000000 Hex

XX = +143 |, piyX_Max = +1007, pocyX_Min = +6
GoToOpjectShape = 0

SpeedX = 0D, PulseX = 0D, PVX =0D
SpeedY = 0D, PulseY = 0D, PVY =0D
GoToOpjectShape = 0

poyX_Min = +6, poeyX = 0, X0 = +143
SpeedX = 0D, PulseX = 0D, PVX=0D
SpeedY:O,D,PulseY=O,D,PVY=O,D

X = +143,pixyx=0

SpeedX = 0.D, PulseX = 0D, PVX =0D
SpeedY = 0D, PulseY = 0D, PVY =0D
XX = +143 , pixyX = 0, poyX_Max = +1007
Speed)(: 0D.PulseX =0D,PVX=0D
SpeedY = 0.D, PulseY = 0D, PVY = 0D

SpeedX = 0.D, PulseX = 0D, PVX =0D
SpeedY = 0D, PulseY = 0D, PVY = 0D

OutX = 00000000 Hex , SpeedX = 0.D
OutY = 00000000 Hex , SpeedY = 0.D

gﬂﬁ 3.56 Function Block Scale (79)
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= 1.59% (0.43 mm)
= 2.20% (0.59 mm)

=37.00% (10 mm)

Han1sVAABNgIiuNISIANUIRgLisUAULIEa

| dwmisuazTunanisiedaui 1”7 | o7 3 4 5 6| avg MAX MIN % msuldauulas

AN 1 MANUAL 16.99 16.89 15.97 16.23 15.59 17.06 16.46 17.06 15.59 diff 3.03
AUTO 13.49 13.72 13.38 13.29 13.21 13.48 13.43 | 13.72 13.21 diff percent | 18.39%
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3objects || | MANUAL , | 5479 | 58.11 | 56.94 | 56.05 | 56.89 | 57.74 | 56.75 | 168.11 | 5479 1|  dif 10.05
' "AUTO | 46.81 | 46.82 | 46.48 | 469 | 46.52 | 467 | 46.71 | 14690 |i 46.48. | diff percent | 17.71%

5 objects | AUTO Color Mode | 78.48 78.47 78.41 78.63 78.77 78.64 78.57 78577~ 8.41 ) diff 0.36
diff percent | 0.46%

5 objects | AUTO Shape Mode | 119.32 | 119.37 | 119.37 | 119.48 | 119.46 | 119.35 | 119.39 | 11948 | 11932 || diff 0.16

| diff percent | 0.13%
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CP1H
General Specifications

Type AC power supply models DC power supply models
Item Model CP1H-C-A CP1H-OT-D
Power supply 100 to 240 VAC 50/60 Hz 24VDC
20.4t026.4 VDC
Operating voltage range 85264 VAC (with 4 or more Expansion Units and Expansion /O Units: 21.6
t0 26.4 VDC)
Power consumption 100 VA max. (CP1H-[JCI-A)(page 28) 50 W max. (CP1H-C1T)C)-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 ms max.
40 A max. (for cold start at room temperature), 8 ms max.

External power supply 300 mA at24 VDC None

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

Dielectric strength 2,300 VA_C at 50/60 Hz for 1 min 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

il L 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
Ambient operating tempera- 010 55°C

ture

Ambient humidity 10% to 90% (with no condensation)

Ambient operating environ- X

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.
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CP1H
Performance Specifications
Type CP1H-XA CPU Units CP1H-X CPU Units CP1H-Y CPU Units
Item Models CPIH-XA T T - CPIH-X T T -7 CPIH-Y 11 -0
Control method Stored program method
VO control method Cyclic scan with immediate refreshing
Program language Ladder diagram
Maximum number of function block defi - 128 M. Jm ber of instances: 256
B Languages usable in function block defi - 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 instructions: 0.15 ps min_
Common processing time 0.7ms
Program capacity 20K steps
Number of tasks 288 (32 cyclic tasks and 256 interrupt tasks)
demm 1 (interrupt task No. 2, fixed)
Input interrupt | 8 (interrupt task No. 140 1o 147, fixed) | 6 {interrupt task No. 140 to 145, fixed)
tasks (Intemrupt tasks can also be specified and executed for high-speed counter intemrupts. )
Maximum subroutine number | 256
Maximum jump number 256
Input bits 272bits (17 words) : CIO 0.00 t0 16.15
Output bits 272bits (17 words) : CIO 100.00 t0 116.16
4O aveas ;":.""“""" Ci0 200 10 CIO 203 -
(ea note) o Ansiod | c10210 15 CIO 211 -
Sonal PLC Link | 1 440 bas (90 words): CI0.3100.00 to CIO 3189.15 (10 3100 1 CIO 3189)
Work bitd 8,192 bits (512 words): W0.00 to W511.15 (WO to W511)
CIO Area: 37 504 bits (2.344 words): CIO 3800.00 to C1O 6143.15 (CIO 3800 to CIO 6143)
TR Area 16 bits: TRO 1o TR15
Holding Area 8,192 bits (512 words): HO.00 to H511.15 (HO 1o H511)
ARAL Read-only (Write-prohibited): 7168 bits (448 words): A0.00 to A447.15 (A0 1o A447)
Read/Write: §192 bits (512 words): A448.00 to ASS59 15 (A448 10 ASST)
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 o IR15
Task Flag Area 32 flags (32 bits): TKDOOO to TKOO31
Trace Memory 4,000 words (500 samples for the trace data maxamum of 31 bits and 6 words.)
A special Memory Cassette (CP1W-MEOSM) can be mountad.
— Note: Can be used for program backups and auto-booting.
Clock funciion Smmm(mmmwb: -4_5mmb—05m(munp_um4550).
—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 icati P ; A maximum of two Serial Communications Option Boards can be mounted.
A maximum of two Ethemet Option Boards can be mounted. When using CP1W-CIF41 Ver.1.0, one Ethemet Option Board can be
mounted.
Flash memory: User programs, pamameters (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 )

Zp(lzmamnpms)

Built-in input terminals 40 (24 inputs, 16 outputs) Line-driver inputs: Two axes forphases A. B . and Z
Line-driver outputs: Two axes for CW and CCW
Number of connectable _ -
CP Expansion 1O Units: 7 max_; CJ-series Special 'O Units or CPU Bus Units: 2 max.
Expansion (VO) Units
Max. number of /O points 320 (40 built in + 40 per Expansion (LO) Unit x 7 Units) 300 (20 built in + 40 per Expansion (VO) Unit x 7 Units)
Type CP1H-XA CPU Units CP1H-X CPU Units CP1H-Y CPU Units
Item Models CP1H-XA T 7] CP1H-XUT -] CP1H-YLI1T -]
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 acc ion and d jon
. S doceloration (Duty ratio: 50% fixed)
Pulse outputs | Pulse out. | abezodal or S-curve 2 outputs, 1 Hz to 1 MHz (CCW/CW or puise plus
(models with | puts s | L To CCWICW or pul direct deoction)
it Sl outputs; 1. Hz to ( or pulse plus direction) 2 outputs, 1 Hz to 100 kHz (CCW/CW or pulse plus
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 /0 terminals : ;33‘8’9 ipusERd 2arakonl L Yiide
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 I/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).




72

Specifications

The following specifications apply to the NI 1712/1732/1752/1754 Smart Camera.
These specifications are typical at 25 °C, unless otherwise stated.

Power Requirements

Power consumption

NIWLNIT732 ...l 24 VDC, +20%/-15% (IEC 1311); 450 mA

NI 175271754

Direct Dnve disabled........................ 24 VDC, +20%/-15% (IEC 1311); 450 mA
Direct Drive enabled.................c...... 24 VDC, +20%/-15% (IEC 1311); 800 mA

Reverse polarity protection.....................ooeee.ie Yes
Memory
PDBAM__J o PNt P ALY P 256 MB
Nonvolatile program/data memory................... 512MB
Image/data storage.................cocoeuruevicoceencne Unlimited using FTP or an Ethemet hard dnive
Processor
NI1ZP/1732% __ Y\ ¥ A i Freescale PowerQUICC II Pro 400 MHz
INR1732401754 . F a5 S Freescale PowerQUICC II Pro 600 MHz
VGA Sensor (NI 1712/1732/1752 Only)
Sensiy \..." ) oo NN o Sony CCD ICX424AL
Active pixels (VGA)

Fullstgih ... e 640 x 480

12scan . .- Q) . 640 = 240

14 scam....... 8 S-S 0L 640 x 120

Binning (1 % 2) ... 640 x 240
Pixel s1Ze ..o 74pum =74 ym
Pixel pitch for field of view calculation

Full scan, 1/2scan. 1/4scan..................... 7.4 um horizontal,

7.4 pm vertical
Bmning (1% 2) .o 7.4 ym horizontal,
14 8 pym vertical

© National Instruments | A-1
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Appendix A Specifications

Maximum frame rate*
Full scan.......ooooo e Up to 60 fps
1/2 SCAN ... Up to 109 fps
14 SCaN ..o Upto 175 fps
Bimning (1 % 2) ..o Upto 114 fps
Optical format ... 1/3m.
Sensor readout..........c.o.eueueueeeeeeenceeee e Progressive scan
Bits perpixel ... 8 bits; 256 gray levels
Minimum exposure time..........ccioweeeeeeaeene 36.28 ps
Exposure time increment ...................ocoteiaienne 312 ps
Spectral charactenistics ... Refer to Figure A-1
Figure A-1. VGA Spectral Response Curve
1.0
09
- L/ N\
&L X
160 N -
o
£ 04 K
: \
; o
°4oo 500 600 700 800 800 1000
Wavelength (nm)
Gypma ... 2 L0 _ A\ 1.0 fixed
SXGA Sensor (NI 1754 Only)
Sensor. Z\ N... <oV R " ap-ra)- Sony CCD ICX205AL
Active pixels (SXGA)
Full scan™ W ... ¥ ooy i eeececaceceee 1,280 = 1,024
12scan ... S - SLAl b)) 1,280 x 512
1/4SCaN ... e iensnnnnnnes 1,280 % 256
Binning (1 % 2).....ooiieeeeeeiis 1,280 x 512
Pixel S1Z€ ..o 4.65 ym x 4.65 pym
Pixel pitch
Full scan, 1/2 scan, 1/4scan ..................... 4.65 ym horizontal,

! Refer to the Maxinuum Frame Rate section of Chapter 6, Image .icquizition, for more mformation about
calculating the maxmmm frame rate for your application.

A-2 | nicom
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4.65 pm vertical
Bmning (1% 2) o 4.65 pm honizontal,
9.3 um vertical
Maximum frame rate’
Full scan.........cooieeeene Upto 13 fps
12 SCaM ... Up to 23 fps
T/ SCAN ... Up to 39 fps
Bmning (1 % 2) e Up to 26 fps
Optical format...............ccoo s 12m.
Sensor readout ... es Progressive scan
Bitsperpixel o s SO 8 bits; 256 gray levels
Minimum exposure time.... ..ol 76.68 ps
Exposure time Increment.............coceeeeiiinenns 71.6 ps
Spectral characteristics ........ccc...ooiihocciunniens Refer to Figure A-2

03—+
7

]
=\ Fa\ N7
o mY g AT

400 500 800 700

Wavelength (nm)
Gamma 2N .. #l o 1.0 fixed
Lighting
Direct Dnive highting controller (NI 1752/1754 Only)
Maximum current ........oo.oovoeeeeeee 500 mA continuous; 1 A strobed
Minimum current ..o 50 mA
Light requirements

! Refer to the Maximuom Frame Rate section of Chapter 6, fmage dcguizition, for more mformation about
calculating the maximmum frame rate for your application.

© National Instruments | A-3



Appendix A Specifications

Maximum voltage drop across
LED+/LED- terminals ..............c....... 30 V, with £10% input power supply 25 V,
with +20%/-15% mput power supply
Minimum voltage drop across
LED+/LED- terminals ...................... IAY
Strobe frequency ..o Operating frame rate
Maximum strobe duty cycle ..................... 45%

5 V external strobe (NI 1732/1752/1754 Only)
Polatity................ o8 Programmable
Strobe frequency...............cccc e ceennene... Operating frame rate
Vog MIDIMUM.........oooeeee e e e e e se e 38V
Vor MARIMUM.......... e e iy e 035V
Logmaximum..............iii e -12mA
I oaxiomm ...[)..... Qe =82 2. . [1. 12mA

24 V external strobe (NI 1732/1752/1754 Only)

Polanity o s " I o | 2.0 | 08 Active high
Str6be ey PPN 7 Tc. [ 2hda Operating frame rate
ON state
L8 T ———— I\ B e Unregulated output drawn from the smart
camera power supply
Coarent ). L1 05 11 < U/ (oo 16 mA, maximum
OFF state
VoIl 11\ & 1 st Not dnven
Guppet=S 1 ) ST 1) Not applicable

Network

Network interface ..ol ol ol Lo L Ethemet

Ports
NRAIN2 .6 oy A2 1
NIIT3MAT521754 ... il 2

Speed
NI1712 N - Y 5} 4 10; 100 Mbps
NI 1732/1752/1754

Portl. ... s 10; 100: 1,000 Mbps
Port2. ... 105 100 Mbps

DUplex.......ooooii e naes Full, half

Speed autodetection ... Yes

Duplex autodetection .............o.ocooeueeeeemceeeaaanes Yes

Auto MDI/MDI-X comection ...........ccooueuenee Yes

DHCP Support .........ooueeeeeeeeeeeeeeeeeeeaeeeeaeeeaeenes Port 1 only

75
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Serial

Baudrates ..........ocoooeiieeeee e Up to 230.4 Kbps
Defaultbaud rate ... 9.600 bps

Hardware flow control.............cocoooiiiieee No

Optically Isolated Inputs and Outputs
Isolated Inputs

Channels
NIITN2 o AL 1
NI1732M1752/1754 .. s s b L 2
Inputtypf o ... NN Simking/sourcing, both inputs must have the
same configuration
Digital logic levels
OFF state
i S WA - AN OmA to 0.1 mA
Input voltage ... ... 0VtolV
ON state
InPut PUSSESY M. 9% X, hesay 3mAtoS54mA
Input voltage ... 20V 1030V
Minimum pulse width...........ccoooc i 1ms
Isolated Outputs
Channels
[1712 NS SeML 1
NE1732/17521754 ... sl 20 2
Ouifut §pg ... ==L A2\ . 6 ... Sinking/sourcing, independently configurable
External load power supply range ................... 19Vt 30V
Outpatcgrenf) ... L2 N 100 mA. maximum per channel
Max togglerate ... i ..o 10kHz
Quadrature Encoder (NI 1732/1752/1754 Only)
Encoder type............coo.iitimee et e eeeenena Differential, RS-422:
phase A/phase B, no index
Max toggle rate ..o 1 MHz
Physical Characteristics
Lensmount .......ocooovvieeeeeeeeee e C-mount
Camera housing ... Painted die-cast aluminium

© National Instruments | A-5



DImensions ..........oooveueeeeeeee e 11.77 cm x 8.58 cm % 5.06 cm
(463mn. x338mn. x1991n)
Welght ... 525g(18.52 02)
Environmental
The NI Smart Camera 1s intended for indoor use only.
Operating temperature
Ambient temperature ...........cocoo i 0tod5°C
Maximum camera housing temperature ...65 °C
Storage temperature ..............ooomeeeeeuneienchedenc -15t045°C
Homidity ... o . S OOAN ML 10% to 90% RH, noncondensing
IPrating 7 & . e NN 40
Pollution degree.......... oo it 2
Operating shock (IEC 60068-2-27) .................. 50 g, 3 ms half sine, 18 shocks at 6 orientations;
30 g 11 ms half sine, 18 shocks at 6 onentations
Operating vibration
Random (IEC 60068-2-34) ...............ccceenn. 10 Hz to 500 Hz, 10 Grms, 100 min per axis
Swept sine (IEC 60068-2-6) .............cc.c.. 10Hzto 500Hz 10 g
Approved at altitudes up to 2,000 m.
Safety

The NI Smart Camera meets the requirements of the following standards for safety and electrical
equipment for measurement, control, and laboratory use:

« IEC61010-1, EN 61010-1
»  UL61010-1, CSA 61010-1

@ Note For UL and other safety certifications, refer to the product label or visit
ni.com/certification, search by model number or product line, and click the
appropnate link in the Certification column.

Electromagnetic Compatibility

The NI Smart Camera meets the followmg standards of EMC for electrical equipment for
measurement, control, and laboratory use:

»  EN 61326 EMC requirements; Minimum Immunity
»  EN 55011 Enussions; Group 1, Class A
*  CE, C-Tick, ICES, and FCC Part 15 Emissions; Class A

@ Note For full EMC compliance, operate this device with shielded cabling.

A-6 | nicom
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CE Compliance Ce

The NI Smart Camera meets the essential requirements of applicable European Directives,
as amended for CE marking, as follows:

*  2006/95/EC; Low-Voltage Directive (safety)
*  2004/108/EC: Electromagnetic Compatibility Directive (EMC)

@ Note Refer to the Declaration of Conformity (DoC) for this product for any
additional regulatory compliance information. To obtain the DoC for this product,
visitni.com/certification, search by model number or product line, and click
the appropnate link in the Certification column.

Environmental Management

NIis committed to designing and manufacturing products in an environmentally responsible
manner. NI recognizes that elimmating certain hazardous substances from our products 1s
beneficial to the environment and to NI customers.

For additional environmental information, refer to the Minimize Our Environmental Impact web
page at ni . com/environment. This page contamns the environmental regulations and
directives with which NI complies. as well as other environmental information not included in
this document.

Waste Electrical and Electronic Equipment (WEEE)
ﬂ EU Customers At the end of the product life cycle, all products must be sent to
a WEEE recycling center. For more information about WEEE recycling centers,
National Instruments WEEE mitiatives, and compliance with WEEE Directive
2002/96/EC on Waste and Electronic Equipment, visit ni . com/environment/
weee.

RTFERERSHEHEREDZE (FEROHS)

@@ PEEA National Instruments £ & (P Bl 7 {7 8™ @b IR T2 4T ) M2
(RoHS). X T National Instruments #[8 RoMS S #tEHE, W ER ni . com/
environment/rohs_china. (Forinformation about China RoHS compliance,
gotoni.com/environment/rohs_china))

© National Instruments | A-7
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Specifications

This section lists the specifications of the NI Smart Camera 1/O Accessory. These specifications are
typical at 25 °C, unless otherwise noted.

& Note Refer to the NI 17xx Smart Camera User Manual for specifications about signals.

Power Requirement

Supply VOltage ... 24 VDC +20%/-15% (IEC 1311)

Current requirement Refer to the specification for your NI Smart Camera
Physical

Dimensions 8.712cm x 8509 cm X 4.445 cm

(343 in.x335in.%x1.75in.)
Weight -98.1 g(3.46 0z)
Spring terminal blocks 6, 2 positions per block
Wire gauge 12-28 AWG wire

Camera connector . 15-pin D-SUB male connector

RS-232 connector 9-pin D-SUB male connector

24VDC connector 15-pin D-SUB female connector
Environmental

The NI Smart Camera I/O Accessory is mtended for indoor use only.

Operating temperature ................... Ow 55°C

Storage temperature =20 70 °C

Humidity 10 1o 90%. noncondensing

Pollution Degree ... 2

Approved at altitudes up to 2,000 m.
Safety

The NI Smart Camera I/O Accessory is designed to meet the requirements of the following standards of

safety for electrical equipment for measurement, control, and laboratory use:

+ IEC61010-1, EN 61010-1

* UL 61010-1, CSA 61010-1
& Note For UL and other safety considerations, refer to the product label. or visit ni . com/

certification, search by model number or product line, and click the appropriate link in the
Certification column.

NI Smart Camera /0 Accessary User Guide 8 ni.com



CE Compliance

The NI Smart Camera /O Accessory meets the essential requirements of applicable European

Directives, as amended for CE marking, as follows:

*  2006/95/EC: Low-Voltage Directive (safety)

*  2004/108/EC: Electromagnetic Compatibility Directive (EMC)

@ Note Refer to the Declaration of Conformity (DoC) for this product for any additional regulatory

compliance information. To obtain the DoC for this product, visit ni .com/certification,
search by model number or product line, and click the appropriate link in the Certification column.

Compliance with EU Directives
Users in the European Union (EU) should refer to the Declaration of Conformity (DoC) for information®
pertaining to the CE marking. Refer to the Declaration of Conformity (DoC) for this product for any
additional regulatory compliance information. To obtain the DoC for this product, visit ni . com/
certification, search by model number or product line, and click the appropriate link in the
Certification column.

Environmental Management
National Instruments 1s committed to designing and manufacturing products in an environmentally
responsible manner. N1 recognizes that eliminating certain hazardous substances from our products is
beneficial not only to the environment but also to NI customers.

For additonal environmental information. refer to the NI and the Environment Web page at
ni.com/environment. This page contains the environmental regulations and directives with which
NI complies. as well as other environmental information not included in this document.

Waste Electrical and Electronic Equipment (WEEE)
E’ EU Customers At the end of their kife cycle, all products must be sent to a WEEE recycling center.
For more information about WEEE recycling centers and National Instruments WEEE initiatives,
visit ni.com/environment /weee.htm

BT EEFRSREMNEDE (PE ROHS)

4y TPEEA National instruments 77 &k 715 8™ Sl R BHIER] 26 f 154 (ROHS).
KT National Instruments 1 RoHS & HMHEMT B, 3 ni com/environment/rohs_china.
(For information about China RoHS compliance, go o ni.com/environment /rohs_china)

! The CE marking Declaration of Conformity contains important supplementary information and instructions for the user or
installer.

© National Instruments Corporation 9 NI Smart Camera I/0 Accessory User Guide
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