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Cepua FH

YHMBEPCanbHaa 1 KOMMakTHaA CUCTEMA

Ta cucTeMa KOMMAKTHbIX KaMep 1 KOHTPOJINIEPOB CO3faHa AJiA pelueHns Mobbix 3a4ay MalVHHOMO
B13YyaslbHOrO KOHTPONA: MHCMEKLMY OOBEKTOB, MO3ULVOHNPOBAHWA/OPUEHTALIN U U3MEPUTENBHbIX
onepaumin. OHa Nerko NHTerpupyeTcsa NpakTMYecky B Ntoboe obopyaosaHue nnm pobota. Cucrema
UMeET YHMKaJIbHble CNOCOOHOCTY K 6oee 6bICTPOMY 1 TOUHOMY BbIMOJIHEHWIO 33fay, — bnarogapsa
yemy Bbl MosiyyaeTe 6osee BbICOKYH0 3PpHEKTMBHOCTb, CHUMKEHUE 3aTPAT U NPEVMYLLECTBO Nepes
KOHKypeHTamMMm.

Kntouesan 0COBEHHOCTb CUCTEMBI - YCOBEPLIEHCTBOBAHHBIN anropuTM paboTsl ¢ n3obpaxeHviem: Shape
Search Ill. 3Ta ycoBeplIEHCTBOBaHHaS, MHTYUTUBHO MOHATHas Nporpamma obecneuvisaet bonee HGbiICTPOE 1
TOUHOE V3MEPEHWE [laXke B CIOXKHbIX YCITOBUAX ChbEMKM, TaKUX KaK MIoX0oe OCBelleHWe, CKOMble OObeKTb
BHe $OKyCa, NPOM3BOMbHO PACTONOXKEHbI, MOBEPHYTHI 1 YAaCTUUHO NMEePEKPbITLI APYTVIMIA SNEMEHTAMM.

Cuctema TexHUuUeCKoro 3peHnsa FH cnelmanbHO pa3paboTaHa C pacyeTom Ha NPOCTyo uHTerpauuio ¢ MNJ1K,
KOHTpONNepamu BUXEHNUA 1 POBOTOTEXHUKOW 1 YIOBNETBOPAET Pa3zHOOOPa3HbIM MOTPEOHOCTAM
Pa3paboTUMKOB BbICOKOCKOPOCTHOrO MPOW3BOACTBEHHOIO 0O0PYAOBAHMA. Takxe cucTeMa npefnaraet
BbICOKMIA YPOBEHb MMOKOCTY MU pa3paboTke cUCTeM TeXHMYECKOro 3peHus Ha 6a3e MK ansa npocToit
NHAVIBUZYaNV3aumny U HTErpaumm 4enoBeKo-MallViHHBIX MHTePGhencoB.

[NonHaa NuHenka KaMep 419 Pa3/inyHblX 3aa4

KoHTponnepsbl 4na 6bICTPOro 1 TOYHOMO BbIMOAHEHWA MPOBEPOK U U3MEPEHWI

Kamepbl ana ntobbix 3aaau
Hawn kamepsl co ckopocTblo oT 70 Mc 4o 10 Mc 1 paspeweHviem ot 0.3 MI go 12 MM no3sonaioT cepun FH ycnewHo npuMeHATLCA B pasHbiX OTPacaAxX: OT
aBTOMOOWNBHOM, papMaLeBTMUECKON NPOMBILLIEHHOCTM 1 A0 MPOV3BOACTBA TOBAPOB MACCOBOTO NOTPEOAEHNA.

Bonee bbicTpan paboTta 0bopynoBaHMA

[locTviraeTcs 6n1arofjapa COKPaLLEHWIO BDEMEHN NepeaaUy N306pakeHNil BbICOKOTO paspelleHis C Kamep Ha KOHTPOMIEPI 1 CBEPXCKOPOCTHbIM
MHCTPYMEHTaM NOVICKa 1306pakeHuit. Halwiv HoBble anroputMsl GparmMeHTaLmy n300paxeHnin CAenant BeinonHeHre dyHKUMM noucka 8 9 pas GeicTpee,
yem paHblue.

[MpocTan UHTErpaLma ¢ NPorpamMmmMmHbIM obecrneyeHem
Hawwa cepua FH nocrtaenAeTca ¢ nporpaMmMHeIM obecrnedeHrem, NpefyCTaHOBNEHHbIM B KOHTponnepe FH. MporpamMmHoe obecneyeHiie obnagaeT Bcen
NONHOTOM KOHGUIYP1POBaHWA, YTOOBI 06ECMEeUNTb HACTPOIKY B COOTBETCTBIV C BALUMMM 33a4amMit 1 06NaCTbIO MPUMEHEHNA.

OMmRON !
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4 Cepua FH

Kamepbl gna mobbix 3agau C MOLLHbBIMU KOHTPOJIIEePaMm

Bbl MOXeTe BbibpaTb Harbonee NoOAXoAALLMM
KOHTPO/Nep B COOTBETCTBMN C 3adayeit. Bee
KOHTPOMNEePbl MOTYT MCMOMb30BaTh OANHAKOBbIE
HaCTPOWKK, 0becneunsasn MMOKOCTb KOHOUMYpaLnK

[na npumeHeHnn, rae TpebyeTcs BbiCOKasn
CKOPOCTb M BbICOKOE pa3pelleHme

CkopocTb
FH-SCO5R/SMO5R a
(5Mn, 71.7 mc)
70mc
FZ-SC5M2/S5M2
(5 Mn, 62.5 mc)
50mc
FZ-SC2M/S2M FH-SC12/SM12 /
30mc (2 Mn, 33.3 mc) (12 Mn, 25.7 mc)
FZ-SC/S FH-SC04/SM04
(0.3 Mn, 12.5 mc)
FH-SC02/SM02 (410 85 mo
10mMc FH-SC/SM (2Mn, 4.6 mc) CBepxBblCOKOE pa3pelueHne
0.3 Mn, 3.3 mc)

CBepXxBbIcOKas (
CKOpPOCTb i

03 Mn 2Mn 5Mn 12Mn
Pa3pelweHne
CTpoKoBbIl MonHokaapoBbIii
3aTBOpP 3aTBOP

JInHenka Kamep nononHnnachb KaMepoM CO CTPOKOBbIM 3aTBOPOM

Ml pelwmnm o6asuTs B cepuito FH kamepy co CTPOKOBbIM 3aTBOPOM. CTPOKOBbI 3aTBOP
MO3BOSIAET 3aXBaTbiBaTb M306PAKEHNA ABUXKYLLNXCA O6BEKTOB. Kpome Toro, oH
obecneynsaeT 6osee BbICOKOE KaueCTBO 1M306PpaxeHin, YTO NMO3BOAAET BaM MPUHMMATL

060CHOBaHHbIe peweHnA.

[lpocToTa yCTaHOBKM B
obopynoBaHue

Kamepa co BCTPOEHHOW NOACBETKOWM
Kamepy "Bce-B-0AHOM', KOTOPaA BK/lOYaeT B cebA
NOACBETKY 11 0OBEKTUB, MOXHO NErko MHTEerprpoBaTh
npakT1yecky B nioboe obopyaosaHve.

* [oCTynHbI Takxe MHTeNNeKTyanbHole Kamepbl FQ2.

MoacBeTKka BbICOKOW APKOCTA

Kamepa ocHalleHa MOLYHOW BCTPOEHHOW NOACBETKOW,

KOTOPas CNOCo6Ha PaBHOMEPHO OCBETUTL LUMPOKOE
none o63opa.

70 NO3BOASET NOAYUNTL JOCTATOUHOE KOMNUECTBO
OCBelleHNs faxe Npv UCNOb30BaHWN
NONAPM3aLUMOHHOTO GUILTPA.

Perynmpyemble 06beKTHBbI

OB6beKTVBbI UMEIOT HacTparBaembln GOKyC Ana
NONYUEHWA YETKVX M300PaKeHNn B HEOOXOAMMOM
nosne 3peHna Ha TpebyemMoM PacCTOAHUM YCTaHOBKM.

VIHTennekTyanbHas KoMnakTHas
kamepa FZ-SQoooF(N)

BUHT perynuposkm dokyca

HenoasumHblii 06bEKT

[BuXyLwminca ob6bexT .

[1na orpaH4eHHbIX MPOCTPAHCTB

KomnakTHasA kamepa

YJ'\bTDaKOMHaKTHbIIZ 0OBEKTNB MOXKHO YCTaHOBWTb B MallHY C
OrpaHnyeHHbIM CBO@OL{HHM NPOCTPAaHCTBOM. Bb\6epme NAOCKNA NN
BbITﬂHyTbH;I BAPWAHT B 3aBMCMMOCTU OT AOCTYMHOro NPOCTPaHCTBa.

i"”“”/\

Mnockn Tvn

FZ-SF(C)

32MM
BbITAHY TbIN TUN 72M;<4
FZ-SP(O)

obopyaoBaHuA.
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Cepua FH-3050

Cepua FH-1050

Cepwua FH-L550

CkopocTb 06paboTku (CPU)

4 core High speed

KonnuecTso nopcoenHaembix Kamep
MHoronoTtouyHasa o6paboTka

—
EtherCAT.

Ethen'et/IP

CoBMmecCTMMble Kamepbl

2-8

4

<

2 core High speed
2-4
4
Vv

4

Bce kamepsbl cepnin FH 1 FZ

2 core High speed

24
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Cepua FH

bonee 6bICTPasa paboTa 0OOPYAOBAHNA

Camad BblCOKana cKopoCTb: 330 MKC

BbICOKOCKOPOCTHOW BBOA M300paXKeHMN

Pa3peLueHme Kamep BCe BpemMa yBeTNYNBaeTCA. HOBTOM)/ Mbl 3Ha4YUTENBHO
COKpatun Bpema BBOAa ¥ nepenayn I/\306pa>KeHl/|l7\ C BbICOKMM paspelueHvem,
obecrneynsas Tem cambiv BbICOKYO CKOPOCTb 06pa60ﬂ<m, KOTOpan COOTBETCTBYET
CKOpOCTU pa6OTbI Bauwero O60pyﬂOBaHl/lﬂ. ﬂa>~<e C 6OMBLWNM KONMYECTBOM Kamep n
6oree BbICOKMM paspeleHnem BbICOKOCKOpOCTHOV\ BBOA I/I306pa>KeHMﬂ nomoraet
YBENNYNTb NMPOMYCKHYI0 CNOCOBHOCT.

0 MC
0 MC Mpepbigywve
Kamepbl
0 mc B7PA3

BbICTPEE

20 mc

BbicokockopocTHas FH
Kamepbl
5Mmc

300,00 IMWIIMOH 2 MANAIMOHE 3 MWIVOHA 4 MUNAIMOHA 5 MUINMOHOB
nuKcenew nuKcene nuKkcenei nuKkcenei nuKcene nukcenen

VIHCTpYMEHT nouncka n3obpaxeHnit Shape Search

g/
CBepxbbICTPbIN MOUCK aker
HoBas TexHONOMMA fenaeT anropuTMbl NOKCKa B EBATL Pa3 ObICTPee, Uem paHbLLe.
[laxe npun HECTabMNbHbIX YCNOBUAX M306paKeHnA (BKOUaA CBETOBbIE MOMEXM,
nepekpbiBatoLecs Gopmbl, 6VKIN 1 HENONHbIE M306PaKeHN) CTABKNBbHBIN NOWCK
Ternepb BO3MOXKEH 63 CHUKEHUS CKOPOCTW.

Pa3mep BxoaHoro n3obpaxerus

30
% A0 9 PA3
20 BbICTPEE
15

——

10

Bpems (Mc)

300 000 nukceneit

2000 000 nukcenei 5000 000 nukcenei

B Npeabiaywye MHCTPYMeHTH Noncka

. Shape Search lll 8 06bIYHOM pesxiime . Shape Search lll 8 GeicTpOM pexume

TMpumeyaHie: Bpema 06paboTKM N306paxeHIs Clofia He BXOAWT.

Nepenava M300paKEHWI B PEXMME PEaNbHOIO BPEMEHM

Kamepbl C BbICOKMM pa3pelleHmnem 3axBaTbiBatoT osbluve obbembl AaHHbIX, YTO
MOET BbI3BaTb TPYAHOCTN C nepenaqem 1 BBOAOM [aHHbIX. VImeHHO nosTomy
KOHTponnep cepun FH ocHalleH 6onee BICTPON MHOFOMNOTOYHON LWWWMHOW Nepeaayun
1306paxeHin, no3sonaioLLei nepeaasats 6onblve 06beMbl AaHHbIX B peXmMe
peanbHOro BpemeHn Aaxe ANA HECKONbKMX Kamep. Tenepb Bam He HyHO
KePTBOBATb TOYHOCTBIO, UTOOBI YCKOPWTL PaboTy 060pyA0BaHUA.

Bpems nepepaun nsobpaxeHua

250 A Mpeablaywmii KoHTPoNNepP
C cepueii FH, naxe ecnn €5 MUINIOHaMW NnKcenei
200 KOMMYECTBO NOAKIOUEHHbIX O6bl4Hble Kameps!

Kamep yBenmuuTCA, nepeaaya s

PeXxvmMe peanbHOro Bpemerm

150 n306paxeHnin kamepbl ByaeT Kontponnep FH ¢
No-NpexHemy BO3MOXHOMN O6bIUHBIMI 5-M/TH.
100 P ——— MVKCENbHbIMIA
— e . Kamepamu
50 A 3
D———0——0— = KoHtponnep FH ¢
0 > m—4-MH. KCENbHBIHOM

BbICOKOCKOPOCTHOA Kamepoi
(B BbICOKOCKOPOCTHOM pexume

Konuuectso kame
P VICI0Nb3yeTCA OfNH Kabeb)

lMprmeyaHuie: Bpema 06paboTKi M300paxeHIA CloAa He BXOANT.

Cepua FH

Mepepnaya U3obpaxeHuil B pexmme
peanbHoro BpemeHm

OMmRON

HeTblpexbagepHbl npoLeccop™ ana
BbICOKOCKOPOCTHOW 00paboTKM Ha NtobbIX MaLLMHAaX

[pOAOMKNTENBHOCTD MALWMHHOIO LKA
CHUXKEHa Ha 75%**

Tpurrep MHALMMPYET BbINOSIHEHME NpoLiecca 06paboTKy B UeTbipex Aapax, NOITOMy
MHTEPBaN TpUrrepa MOXeT COCTaBNATL 1/4 OT vHTepBana y NpeablAyLLmx Moaene
(BHyTpeHHee CpaBHeHMe).

Crangaprhbie I Mpouecc 1 } Flpoueccz} Mpouecc 3 } Mpouecc 4 )

Tpwrrep

:
U ). G

| ﬂpouecc3‘ | Mpouecc 4

14

A
mﬂpouecd D | Hﬂpcueccz

3 >

k. 2D

Tpurrep
14
T A | ‘
ﬂﬂpouecd 4 ‘ Mpouecc 4,>

Tpurrep

Tpurrep

Tpurrep

MHOronoToUHbIV BBOJ,

PeX1M HEMPEPBIBHOO BbICOKOCKOPOCTHOTO 3axBaTa M300paxkeHwi

Yenuyerue CKOPOCTA 6ﬂarouapﬂ yCOBEPLWEHCTBOBAHHOMY

3axBaTy 1U300pakeHWnit 1 NapannenbHol 06paboTke

Kaxpaan kamepa vmeeT cobCTBEHHbIN Bydep Ana coxpaHeHna n3obpaxeHns. SToT
6ydep oTaeneH OT OCHOBHOM NaMATH, UCMOSb3yeMOoit A 06paboTKI U306PaKEHN.
bnarogapa 3ToMy BO3MOXEH HeMPEepPbIBHbIV BEICOKOCKOPOCTHOW 3axBaT A0 256
CHVIMKOB, laxke eC/IM OCHOBHasA NamATb 3aHATa 06PabOTKOM AaHHbIX NpeabiayLien
cepum 1306paxeHnit.

Beog A
u306paxeHns lepemeLeHve n3pena

ObpaboTka
M306paxeHnit

*TONbKO AN1A BbICOKOCKOPOCTHbBIX KOHTPOJ1E€POB

O6pa6OT|<a HeCKOMbKKMX NOTOKOB 6e3 OXMOaHWA

YeTblpe KOHTPONNEpa COBMELLEHbI B OAHOM 6€e3 yBenMyeHnA BpemeHm LUmkna. Bol moxeTe
3HAUNTENBHO CHM3WTb 3aTPaTbl Ha KOHTPOJb MPOLECCOB B HECKOMbKMX NMOTOKAX.

Cepwua FH

**KonmuecTso 1306paxeHHid, KOTOpble MOryT BbiTb 3aXBaUeHbl, 3aBICUT OT
KOHTpONNepa 1 Kamepsbl, HO/’(KNO\-IEHHO\Z K Hemy.
Bonee nogpobHyio MHGOPMALIWIO CM. B PYKOBOACTBE MONb30BaTEeNA.



Cepun FH OMRON

[ IpoCTaa MHTerpauma C NPorpaMMHbIM
obecneyeHrem

OnTVManbHasa paboTa B peXxrme OHNaiH 1 B aBBTOHOMHOM peXivme YnaneHHoe ynpasneHvie No3BONAET LIEHTPaNM30BaTb NPOLECC MOHUTOPMHIA 1 HACTPOWKY

KOMMYHMKaLIMA C CETEBBIM HECTKUM AVICKOM WAV CETEBbIM KOMMbIOTEPOM PaCLUMPAET AManasoH BO3MOXHOCTEN. Bbl MOXeTe 3anmcbisaTs 0a3pO3HEHHbIX KaMep
06pabaTbizaemble N306PaKEHIIA B aPXWE, U Bbl MOXETE BbIMONHATS NPOBEPKM U HAaCTPOIIKI Ha KOMMbIoTEPe, He NpepbiBas paboTy

Bbl MOXeETE NPOBEPUTL CTATYC 1 HACTPOWTL NapameTPbl HECKOSbKIX YCTPOCTB FH Ha 0fiHOM KOMIMboTEpE.
KoHTponnepos FH. posep Y P P P ycTp al P

370 no3sonseT 3¢¢GKTMBHO noacTpavBatb M306pa>4<eHMﬂ Kamep B npoLecce BBOAa CUCTEMbI B SKCTTyaTaumMio 1 UCMOSMb30BaTb Pe3ybTaTthl MpeaBapuTebHbIX TECTOB.

OHnawH pexunm ‘ ‘ Onepatop Ha mecte ABTOHOMHbIN PeXIM ‘ ‘ Pazpabotunk EanHoe ynpasieHne HeCKOJIbKNMK Mpumep
B ycTpoiicTeami FH 1CMOJIb30BaHMA
HacTpoWka nameHeHum n
3anuch
I/I306pa>KEHVIl7I Moﬂeﬂ M pOBa H ’/Ie B C Mpu BBOAE B IKCMAyaTaLMIO IMHIUM Bbl MOXETE MOACTPOUTL M300PaKeHIA Kamep Ha BCex
yepes Ethernet KoHTponnepax FH, pacnonoxeHHbIx Ha IMHIMK, 13 O[HOTO MecTa. HeT HEOBXOAMMOCTU NEPEXOANTL OT
¢ ABTOHOMHOM peMMMe OAHOrO My/bTa ANCTAHUVOHHOTO YNPaBNEHWA K APYrOMY, Bbl MOXeTe CPaBHUBATb M306paKeHA
Kamep B Pas/INYHbIX yCNOBUAX, YT1O6bI HacTpOUTb UX.
D

YaaneHHbI goctyn

. Ecnu ana nobasneHna HOBOW MOAENM HEOOXOAMMO M3MEHWTb HACTPOWKH, BCE HEODXOAUMbIE
NeCTBIA Bbl MOXeETe BbINOMHNTL OAHOBPEMEHHO, He NOCelias NocellaTb MeCTo YCTaHOBKY KaXaAoro
KOHTpOnnepa.

lMpoBepka 3abpakoBaHHbIX
1306paxeHnin Ha KOMMbloTepe
B Nto6oe Bpema

MK

1K
B 6
O6patuTtech K npeactasutento kKomnaHum OMRON ana nonyuerns MO MoaenMpoBaHus. C:;zjf;sgir:s;;;;:?;:’5:222:;;’5;?5:i‘;:ileMHBMBi:jTBBZXHZ(;H;Mps;;_epax Vi 3aTemnosECATE
HoBble cxembl pa6OTbI yepes ceTesble lpeanbHbli NHCTPYMEHT MPOCMOTPa NCTOPNKA 306paxkeHnsa ¢ Heckonbkinx FH Ha Mpumep
NMPOUNOXeHNA CSV-chaiinbl NO3BONAIOT NErko PasobpaThcA C HACTPOIKaMM NapameTpos. Kpome Toro, 0AHOM MOHUTOPE MCNob30BaHNA

Bbl MOXETE NErKo 13MeHUTH Niobble HaCTpOI;\KVI,

IKOHOMMA NPOCTPAHCTBA 61aroAapA YCTAHOBKE TOBKO OAHOTO MOHUTOPA.

EH(G,D.HGBHI)H/I MOHNTOPUHI CpaBHeHI/Ie

Bbl MOXeTe XpaHWTb 3a6pakoBaHHbIE N30OPaXKEHNA Ha CETEBOM XECTKOM AUCKe, YTOObI

KaXKAbli 1eHb NPOBEPATH UX Ha KOMMbIOTEPE, HE CHWXaA MPOV3BOANTENBHOCTb CUCTEMBI. Ecin 8ol cOXpaHITe OCHOBHbIE HACTPOVKY, Bbl CMOXETE NIErko OGHapykMTb Nto0bie

Vnv BbI MOXeETe 3anyCTUTb NPOrpaMmMHoe obecreyeHme ANA MOAENMPOBAHNA Ha Ballem PasNNuNA B HACTDOVKAX, BbI3BAHHbIE HEMPABUITbHBIMI U3MEHEHNAMN. 2

KOMrbloTepe AnA NOBTOPHO 06paboTKK 1 aHann3a 3abpakoBaHHbIX M306PaKEHNIA. EAMHOE NporpaMMypoBaHm1e BCeX KOHTPONNEPOB OBNEeryaeT HaCTPOMKY W yMeHbLUAET KONMYECTBO
nepemeLleHn NporpaMmmcTa.

Mpumeuativie: obpatutecs K npeactasutenio komnadun OMRON ans nosyuerua MO MoaenMpoBaHmsa.
Mepuoanyeckre KOPPEKTUPOBKK 1 KOPPEKTUPOBKE B XOAe OCMOTPa
@)/HKLU/IR KOPPEKTNPOBKMN 6€e3 OCTaHOBKY MO3BONAET U3MEHATL HBCTDOP\KVI
KOHTpON/epa 6e3 OCTaHOBKM NPOV3BOACTBEHHOM NIMHIN. Bnarogaps yaaneHHomy
LIOCTYNY Bbl MOXETE BBINOMHATL Onepaumy 6e3 HeO6XOAMMOCTU NPUCYTCTBIA Ha MeCTe.

YcTpaHeHmne HekaueCTBEHHOTO KOHTPOMA MK OWMBOK MHCMEKUMM

lMonb3oBaTtenb OTNPaBNAET NPOrPaMMICTY N306PaKEHUA, laHHbIE HACTPOMKM 1

napameTpos. [porpamMMnCT MOXeT 1cnonb3osatb MO MogenMposaHna Ha KomnbloTepe,

UTOBBI MPOBEPUTH MPOLECC U M3MEHWTb HACTPOWKM C NomMoLbio 10 MOAeNMpPoBaHKs. 2

VI3MeHeHHble JaHHble CLieHapUA MOTYT 6biTb OTNPaB/eHb 0OPaTHO NOMb30oBaTENIO U yﬂaﬂeH HafA KOPPEKTMPOBKA

3arpy»eHbl 8 CUCTEMY NIA KOPPEKTUPOBKYM HAaCTPOEK. ITO NO3BONAET BHOCUTL Bbl MoxeTe npukpenutb CSV-daiinbl K 3neKTPOHHOMY NUCbMY 1 3arpyxaTb

V13MeHeHsA 6e3 HeOBXOAUMOCT MPUCYTCTBIAA MPOTPaMMMCTa Ha MeCTe. HaCTPOWKY B CUCTEMY TEXHUYECKOrO 3peHua cepum FH, 4Tobbl Nerko BbINOHATL
KOPPEKTUPOBKY YAaNeHHO B Crly4ae BO3HUKHOBEHWSA NMPObem.

[lobaBneHve NpoBEPOK MW BHECEHME 3MEHEHWIA ANA HOBBIX MOAENe

Ha ocHoBaHWM 1306paxkeHni Ana NPOBEPKI BLINOMHAKTCA HACTPOWKM Ha 10
mopaenvpoBaHus Ha MK ¢ yctaHosneHHbiM MO mogenvposaHuA. [laHHble cueHapua
OTNPaBNATCA NONb30BATENIO, YTOGBI MOXHO ObISIO NIerko ,ElOﬁaB!'IﬂTb HOBblE HaCTpOWKVI.

M3meHeHue HacTpoek
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bbICTPbIN BbIBOA PEe3yNbTaTOB COKpallaeT [Tpeun3rOHHbIM aHaNM3 N300pakeHUN,
OINTeNbHOCTb MALLMHHOMO LMKNa HeobxoaMbl AnA NO3MLNOHNPOBAHNA

CeTb ynpaBneHua obopyaoBaHuem EtherCAT LMkn obmeHa faHHbIMM NHcTpymeHT Shape Search |l

EtherCAT - 3T0 OTKpPbITaA BbICOKOCKOPOCTHAA CETb, KOTOPAA MAeaNbHO NOAXOANT

[NA ynpasneHns 060pyaoBaHneM. Bbl MOXeTe MCNOb30BaTh ee [N1A NOAKM0UEHA O6bluHbIN CTaHAPT Ol_l peﬂeﬂeH ne MoNOKEeHNs C H |/|3KO|7| oul V|6KO|7|
MaLLMHHBIX KOHTpONNepoB cepun NJ 1 cepsocucTem cepum G5, 4ToObI yBENMUNTL CBA3n 4ms

CKOPOCTb YNpaBieHnA no CpaBHEHNIO C 06bIYHbIMM NPOTOKONamn obmeHa
[aHHbIMK, OT O6Hap>/>KeHMH AeTann A0 3anycka ABMXKeHUsA OCA.

[aXe Ha [Pa3MbITbIX I/I306pa>|<eHVIﬂX

EtherCAT 0.5ms CHuxeHve 0o 1/8 Ha NpoTAXEHM MHOTVIX IET Mbl COBEPLUEHCTBOBANM METO/bI MOUCKA U COMOCTaBNEHUA
er : .

LabNOHOB C BBICOKOW CKOPOCTBIO. ITOT OMBIT NO3BOM HaM Pa3paboTaTb anropuTm
Shape Search lll, koTopblit 06ecneurBaeT NOBbILLEHHYIO CTAOWABHOCTb, YTO KPUTUYECKH

BaXXHO ON14 y4aCTKOB C MosHOM aBTOMaTM3aLven. Tak, npn CKNelike CNOEB CTeKNa U 8

K
e NoAoBHbIX MpoLieccax, KOorAa BapbUpyeTCA PacCToAHME 0 3arOTOBKM OT KaMepbl,
BpeMﬂ OT BBOAa Tpurrepa Ao noyvyeHrA BO3HMKaIOT UCKaXKEHWA pa3MepoB 1 cMelleHve Gpokyca. [laxe B Takmx Cydanx HOBbI
[Pe3ynbraTtoB N3MepeHna anropuTtm nowcka Shape Search Il onpeaenaeT nonoxeHme ¢ orpaHMYeHHON OLWNOKON.
KnioyeBble 0COBEHHOCTHU
« CKopoCTb UMKna obmeHa AaHHbIMK 500 MKC .
OBblUHbIN
YnpasneHve ABMKeHNEM, KOTOpoe CTaHAapT CBA3N Crexnol
CUHXPOHW3MPOBAHO C LIMKOM OOMeHa Y Crexno2
[IaHHBIMM
EtherCAT Cokpavyerine CTabunnbHbIN NOUCK C HU3KOM MOrpeLHoCTbIO, faxXe B He6J'IaI’OI'IpVIHTHbI>< YyCnoBumAx

NPVMEPHO Ha 6 MC.
CrabunbHblil MOUCK BO3MOXEH [laxe Npw CNeAyIoLLMX YacTo BCTPEUAIOWMXCA HeONaronprATHbIX GakTopax B yCII0BUAX PeasbHbIX M3MEPEHWIA.

Mpuimeyarivie. Bbille NpuBeieHbl TUNOBbIE 3HaueHKA BpemeHm. OHW 3aBUCAT OT HaCTpoek
napameTpos.

R pensinywwii novck B HcTpymenT novcka usobpaxeniil Shape Search

MeToabl MO3MLMOHPOBaHWA, NO3BONALWME e o poen 09
COKpaTUTb BPEMA MPOCTOA 3aroTOBKM: copmy 08
[na MalwmH, TpedyoLMX MUKPOHHOW TOYHOCTH ! - EtherCAT. 07
NO3VUMOHUPOBAHWA, OAHOKPATHOE 3aflaHne TPaeKTopum 5 [ 06 \ \
NBUXEHWA He BCeraa AOCTaTOUHO ANA NONyYEHUA XenaeMoit : | = \ \ \ Pacokycnposka  KoHTpacTHoCTb Crpyxka
TOYHOCTM - UaCTO TPebYeTCA MHOrOKPaTHaA KOPPEKTUPOBKa / | 05
HanpasneHua. Ho 3To yBennymBaeT Bpema iy, { : ] 04 \ \ \
NO3MUMOHNPOBaHWA. BOT mouemy Mbl npefocTasnaem o Cepeopguratenit v cepBonp1Boab! \ \ \ \ 1
METOAbI YNPaBeHNA, NO3BONAIOLLME MUHUMU3MPOBATL cepun G 03
BPEMA HEMCMONb30BaHWA 3aroTOBKM, KOTOPOEe ABNAETCA \ \ \ e
. " . Cine. 0.2 l ¥ \ 3 3
' m & L

Owwbka (nukcenu)

OCHOBHO NPVYMHO YBENMUEHNA BpeMEH 06paboTKM.
Hawa nnatdopma aBTomaTM3aumm Sysmac obecneuvisaet
BbICOKOCKOPOCTHOE BbICOKOTOYHOE YrpaB/eHie, KoTopoe
HenpepbIBHO KOHTPONMPYET NOJIOKEHNE 3arOTOBKM 1
NOCNeA0BATENbHO YTOUHAET TPAEKTOPWIO ABVKEHNA ANA
6bICTPOro NPUGAVKEHNA K TpebyemMOn No3numn.

OBbEKT CKPBIT HanoxeHve YTOHYeHwue 1
yTOnLeHne

Pacpokycu-  KoHTtpactHoCTe  CTpyxKa O6beKT CKpbIT — HanoxeHne YTOHYeHne
poBKa 1 yTonuieHne

Mpeablaylyie 0aTUNKL TEXHUUYECKOTO 3peHus

Vauepetive )| Mepeveueive crona )| Maepeiie wenne crona | Mawepere | Mepevetere crona Yiswepehne

Br3yanusauma CpaBHeHNin NO3BONAET NIerkO HACTPONTL BbICOKOTOYHbIN MOUCK

YCOBEPWEHCTBOBAHHbIA MHCTPYMEHT MOVICKA BKIIOYAET MHOXECTBO NapaMeTpos, Nerko yBUAETb, KOTAa CPaBHEHMA He COBMaAoT OMTVManbHbIM 06pa3om. Busyanusaumsa
Ckopoctb KOTOPble HEOOXOAMMO HACTPOUTL A1A KOHKPETHOTO NPUMEHEHMA. Tem He MeHee, PACXOXEHMNIT NO3BONAET GbICTPO HACTPOUTL NAPAMETPBI 1A 06ECNeUeH A Hanny Len
nepemeLyeHma ctona - o
onepaTopy, BbINOMHAIOLEMY HAaCTPOWKY, TPYAHO YBUAETb BHYTPEHHe npoLecc. Kak 3ddeKTUBHOCTM.
| Ha atom [DBW(KS ”%833%‘ V3MEHEHIA CKOPOCTU / \ NpaBWo, ANA NOJYYEHNA MAKCUManbHOW SGOEKTVBHOCTY MHCTPYMeEHTa TpebyeTca
no 0aHOW OcK (OCb .
0 Yo IyHKTUpHa o6nacTs o6o3Havaer MHOrO BpemeHy 1 ycunmii. Ho ¢ nomoubio Shape Search Il MOoXHO Br3yann3vposatb
‘ \ / L HEOBXOAMMBI AMaNasOH TOUHOCTA pe3ynbTaT CPABHEHNA MEX/Y AaHHBIMI MOAENM W aHANM3KPyeMbiM OOBEKTOM, UTOOb!
27 \‘
A
V M Bbi MOXeTe cpasy yBIAETb Pa3HiiLY MeX/y 3TaNoHHON MOZENbIo
T L—t—— X W aHanusnpyembim VBO6DB>KEHV\€M
-1
SySmaC STanoHHas Moaenb ‘ (AHanVsypyevoe

n306paxeHme

YmeHblerve
i Y HecooT
1 MyHKTpHas 06nacTb 0603HavaeT BETCTBIN
HEOBXOAMMBIN A1aNa30H TOYHOCTM
EA"\' Nedopmauya
X
Y
N Koppekt1poska +
Ha 3TOM rpaduke NokasaHbl M3MEHEHUA CKOPOCTU MO OFHOMN 0cK (0Ch X). HanpagneHus | X|
0
3arotoska 6bICTPO NPUBAMXKAETCA K 33aHHOMY NONOXeHMIo 6e3 BbikpaluuBaHme
OCTaHOBOK.

Mpumeyarie: cesxmTech ¢ npeactasutenem OMRON ans nonyuexua
6onee noapobHoOI MHGOpMaLUM

Bbl MoOXeTe HacTpoWTL NapameTp «[JonycTUmbIiA
YPOBEHb NCKaXEHWsA, 4TOBbI M3MEpeHNs
NPOM3BOANNCH 63 yMeHbLIEHMA
KOPPENALMH, AaXe NP1 HANUMIA UCKaXeHNA.
70T NapameTp NErko HACTPOUTb, MPOCMOTPER
CpaBHEeHMe C 3TaZoHOM.
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[TpoCTOTa HaCTPOMKK bnarogaps
BO3MOXXHOCTAM MacCLLITab1POBaHKA

[epcoHanbHadA aganTauma OpUrMHANbHBIX HTEPGENCOB

OcTaBbTe TONBbKO Te KHOMKK, KOTOpPbIE BaM HY>XHbl

KHOMKM 13 6BUOIMOTEKM 1 pacnonaraiiTe Ux Ha SKpaHe Tak, Kak 3To GyaeT
yAOGHO ANA exefHeBHOM PaboTbl, UTOObI HE 3arPOMOKAATE SKPaH.

[MOKas pacCcTaHOBKa 3N1eMeHTOB
nHTepdenca

Bbl MOXeTe r’MOKO MEHATb KOMMOHOBKY
1300paKeHui C kamep, oTobpakatb
KapTUHKY LieNvKkoM, yBennureaTh YacTb
1306paKeHNA UMK BLIBOANTD Ha IKPaH
1306paxkeHNA C pasHbx Kamep.

Bocemb KOMMOHOBOK 3KpaHOB

MOXHO COXpaHATb 0 8 KOMMOHOBOK
3KpaHOB B 3aBUCUMOCTY OT 3afjauu v
KnaccuduKkaumin nonb3osaTenen.

[epemellante okHa No ceoemy
YCMOTPEHUIO

lNepeTackvBaiTe OKHa Tyaa Kyda Bam
HYHO. Bbl TaKkxe MOXeTe M3MeHUTb
pa3mep OKHa WK yaanuTb ero.

BO3MOXHOCTb CKPbITb HEHYKHble KOMaHAb!
HaCTPOWKM

/ICnonb3ysa TONbKO onepaunmn MeHio Ha KOHTPOSNEPE, Bbl MOXETE HACTPOUTL
OTOOpaKeHMe NapameTpoB B ANANOroBbIX OKHax AnA 06pabaTbiBaeMbix SMEMEHTOB.
Hanpumep, Bbl MOXeTe HaCTPOUTL MHTEPdENC TaK, YTOObI CKPbITL Ntobble NapameTpbI
OT nonb3oBaTena.

ABCONOTHO Pa3HbIn MHTepherc ana
pa3paboTymka 1 Ana onepatopa

MOXHO MCMONb30BaTH YUETHBIE 3aMNCK /1S CO3AAHNA COBEPLIEHHO Pa3HbIX
VHTEpdENCoB Ana paboTel Pa3paboTurka 1 onepaTopa. Bbl MOXeTe yCTaHOBUTb 4O
BOCbMU YPOBHEN AOCTYNa Ans 50 3NEMEHTOB A/ Kax/I0M y4eTHOM 3anmcu. Boi
MOXETe BECTV XKy PHaslbl ONepaLmii ANA KaKA0W yUeTHOM 3amnmncu, Utobsl 0becneynts
6e30MacHoe pelueHvie NPoGIemM NPy yCTPaHeHUM HEMomaaokK.

CBOBOAHO KOMMOHYTEe COAepXaHme
QIVANoroBbIX OKOH

BeinonHeHo

— -

| — i
Rl T ——

e ]

MoxHO 0TO6PasnTh TONbKO TOT
napameTp, KOTopbii HeobxoanM AnA
eXeAHEBHON PaboTbl.

Bpema onepauuu MNonb3osatens OnucaHve

OMRON |

Co3paHue npouecca 06paboTKM € MOMOLLbIO HOK-CXem

MpocTo fobasbTe NIOOON 13 MHOTOUMCIEHHBIX MHCTPYMEHTOB aHank3a B NOTOK 06paboTky, UTobbl co3AaTh 6a30BYi0
nporpammy 06paboTKm N306paKeHIA. Y BCEX MHCTPYMEHTOB aHann3a eCTb MeHIo 1A NPOCTON HACTPOKI. DTO
NO3BOSIAET BaM JIETKO CO3AaTb HaWTy LKA NpoLecc 06paboTKM M306PpaKEHNI ANA KaxA0r0 NPUMEHEHNA U 3aBEPLUNTD
TECTMPOBaHVIE V1 HAaCTPONKy 6e3 NPOrpamMM1pPOBaHKA.

Mpadryeckoe NpeAcTaBeHre anropuUTMOB

IMpocTo fJOb6aBbTE NHCTPYMEHTbI 06PAOOTKM 13 CMUCKA MHCTPYMEHTOB
00paboTKK, YTOOLI BLINOMHWTL BU3yanbHOE peaakTypoBaHue noToka.

——]

CnncoK MHCTPYMeHTOB 00paboTKK

Mankn

{1 Pl | Ve T

Betsnexne

Bbl MOXeTe ncnonb3oBaTb yCnoBHble Nepexodbl ANnA BeTBNeHNA No
pe3ynbTatam BbINOMHEHVA NPeAbIAYLIVX 6/10KOB 06pabOTKM UK Bbl MOXKETE
NPUMEHWTL YNPaBnAemMoe BETBIEHNE OT BHELHWX KOMaH napanneibHoro
BBOZAa-BbIBOAA, coeauHeHnit PLC Link nnv 6ecnpoToKonbHOM KOMMYHUKaLWN.

MHoros3bluHas NoagepKKa.
Boibunpaiite nobon 13 AeBATH A3bIKOB

Bbl MOXeTe CrpynmnmpoBaTh 1emMeHTbl
06paboTKM B Nanku ¢ umeHammn. ObbeanHAsA
CBA3aHHbIe NpoLecct 06paboTkM BmecTe 1
CKpbiBas bosee HU3KME YPOBHM, Bbl MOXETE
0TOGPAKATh AaXe A/IMHHbIE MOTOKM
06paboTKM B NPOCTOM AN NOHVMAHWA BCEro
noTOKa BUaE.

BbiBoA rpaduueckoro
npeacTaBeHns anropuTmMoB

Bbl MOKeTE COXPaHUTL BIOK-Cxemy B BUAE daiina
1300paKeHuA.

AHMNCKMIA

OtobpaxkeHne MHGOPMaLMM Ha Havbonee NOAXOAALLEM A3blKe

YAPOLLEHHbBIA KUTaNCKNI

ONA Nonb3oBaTenen 13 Apyrvx CTpaH. Bol MOXeTe N3MEHATD A3bIK e

COOBLLEHN, BbIOPaB 113 IEBATY BOIMOXHbIX: aHIIMIACKNN, prr—y

KUTaMCKN (TPAAMUMOHHBIN 1AW YNPOLLEHHbIN), HEMELIKMIA,

bpaHLy3CKINIA, UTanbAHCKWIA, UCNAHCKIA, KOPENCKHMIA U ANOHCKUIA. TpaanUMOHHbBIN
KUTaCKII
Kopenckuit
Hemeuknia
DpaHLy3ckuit
MTanbAHCKni
VicnaHckuni
AnoHCKMi



OMmRON

[ 1pOCTOTa BHEAPEHMA KOMMOHEHTOB

MNPn CO34aHNIN MallHb brbnmoTteka BblICOKOTOYHOTO NO3NUNOHNPOBAHWA

HpeﬂOCTaBﬂﬂK}TCﬂ yeTblpe cneunann3npoBaHHbIX TUMa PacyYeToB A/1A NO3ULMOHMPOBAHNA. Bbl MoxeTe KOM6MHMDOBaTb
X, YTOOBI NEerko BbINOMHUTL pacyeT No3nLMOHMPOBaHNA B CUCTEME TEXHNYECKOTO 3peHua cepumn FH, KoTopbil paHblue

MpoCToTa MHTerpaLmn B MOHUTOP 000PYA0BAHMS

BCTpOeHHbI MOHMTOP 060PYAOBaHUA

lopgaeprKka anemeHToB ynpasneHna NET

MNopaepxvBaloTcA NoNb3oBaTeNbCKMe 3nemeHTbl ynpasnerra NET, no3Tomy Bbl MOxeTe
NErKo BbIBECTV Ha MOHWTOP K aHanw3vipyemble M300pakeHns 1 pesynsTaTbl 06paboTKM
KOHTponnepa FH.

[pocTan nHanemayanmsaLma

@ [lonb3oBatenbckre 3nemeHTb ynpasneHna AnAa aHannsnpyembix

1300paKeHNIA 1 pe3ynbTaToB aHanmsa KoHTponnepammn FH
peanusytotca B cpefe Microsoft Visual Studio®.

S =

CHAHLN
& Fomnter
@ SrroFr
@ MeasurrlrmageWindoe
‘?wwmm » Start || M Stop
@ sancarmi [Test
@ SantBesic r <Process 1 Process 2 Process 3
‘PaSetCaeow
.
n
i Calcdstoniicn ——

BbiBOA Ha MaHenb onepaTtopa Wu Ha
MOHMTOP C BbICOKMM pPa3pelleHnem

BmecTo Toro, 4tobbl N1caTh NPOrPaMMHbIF KO C HyA ANA CO3AaHUA
nHTepderica, Bbl MOXeTe Nerko Co3aBaTb MHTepdeNiChl, NPOCTO BCTaBMB
MOSb30BATENbCKME SNEMEHTbI YNPaBNEHUA.

Bcraska
10/1b30BATENbCKIX
3/1eMeHTOB YNpaB/eHs

v [

Microsoft® Visual Studio® ABnaeTca 3aperncTprupoBaHHbIM TOBAPHBIM 3HaKoM Kopriopaumn Microsoft.

Tpe6osaﬂ CJIOKHBIX BbIUMCIEHWI Ha npeablaywmx Mmoaenax 4atynkos UM Ha KOMMbloTepax.

PacueTsl
NO3MUMOHNPOBAHMSA

24, &

Mep Mep
OTAENbHOM MO3MLNN 110 HECKOSbKIM
TO4KaM
- H
. —J
H
H
- H
Pacuet paHHbIx MpeobpazosaHue
NO3WLMOHMPOBaHNA AaHHbIX
NO3WUMOHMPOBaHNA

[ocTtynHble meToabl
NO3MLMOHNPOBAHMIA

BbipaBHMBaloLLMe CMeLLeHIA yrna NonoxeHua
NOAXOAAT [N1A BbIPaBHUBAHNA NONOXEHUA AeTanei
pa3HbIX pa3Mepos.

BbipaBHMBaHMeE yrna NoNoXeHrs No3BonaeT
MCNOMb30BaTh CMELLEHNA ANA JOCTVKEHUA MOKOro
NO3VUMOHNPOBAHNA.

[lepemelleHne oTaensHom
no3nLnm

BblumcnaoTca ocesble nepemeleHus, Heobxofnmble ANA
COBMELLEHVA N3MEPEHHOIO YI/TIOBOTO MONIOXKEHNA U
OMOPHOrO YrnoBoro NooXeHus.

MNpeobpazoBaHme AaHHbIX
NonoXeHns

Bbluncnaerca Yron nonoxeHrAa nocne 3adaHHoro
nepemMelleHna ocun.

il

HO3VILLI/IOHI/IpOBaHI/Ie 1O TOYKaM COOTBETCTBMA

Ocesble nepemelLeH1A Ha OCHOBE N3MEPEHHDBIX MONOKEHNI K ONMOPHbIM MNONOKEHUAM 4
paccynTbIBaAtOTCA Ha OCHOBE vmcbopmauwm 06 OTHOCUTENIBHOM MOSNOXEHW. ITOT METOA
noAxoAnT ANAa NO3NUVOHNPOBAHKWA BCEX TOYEK, YKNa[blBatoWKMXCA B OrnpeaeneHHoe

) OnopHble o W3mepeHHble
b = nonoxetusa MONOXEHMA

[lepemelleHme No HECKOSbKIM
TOUKaMm

BblumcnaoTca ocesble nepemelleHus, Heobxoaumble 1A
COBMELLEHVA N3MEPEHHbIX YTTTOBbIX NONOXKERW 1
OMOPHOrO YrnoBoro NonoXeHua.

PacyeT gaHHbIX
NO3MLIMOHNPOBaHWA

3afaHHoe YINOBOE MONOXKEHWE BbIYNCIAETCA NO
M3MepPEHHOMY MONOXEHNIO.

n VIHCTpYMeHT pacyeTa aaHHbIX

NO3VLUMOHMPOBAHIA UCMOMb3YEeTCA ANA
BbIUMC/IEHUA MOMOKEHWA 1 YI/1a, YToObI
CMOAb30BaTh UX MPU OCEBbIX NEPEMeLEHNAX
Ha OCHOBE Pe3yJIbTaToB M3MEePEHUI (MOKaszaHbl
3€/1eHbIM LIBETOM).

BpallaTtensbHoe ABMKeHVe No ocK B
BbIUMCAETCA Kak Pa3HOCTb UCXOAHOTO yrna n
13MEpPEHHOrO yrna.

V13mepeHHas Mo3uLms NoBopaUvBaeTcs Ha
BpalLaTenibHoe ABvikeHne ana ocn O (MokasaHo
cepbiM LIBETOM).

PasHocTn KoopanHaTt nonoxexna X n'Y
OMOPHON NO3NLMN U 3MEPEHHON NO3MLMN X
1Y nocne NoBopoTa MCNOMb3YI0TCA Kak
3HaueHnA nepemelleHnr no ocv X nocn Y.

JnanasoH
MakCumansHou
norpewHoCcT

paccToAHYe, MO3TOMY HebObLLVe OTKNOHEHA B PaCCTOAHUM He NpUBeayT K /-

HapyLlweHWo LeNoCTHOCTK, HanprmMep, Npun COBMELLEHNM NOANOXKEK MUKPOCXEM.
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brubnnoteka GpUIbLTPOB M300PaKeHUI

BbluncneHna Hag M306pakeH samu

Bbl MOXeTe BbINONHATL apudMeTyecKmne onepauum, onepaumnm Hag

OunbTp METOK

OMmRON : 7

brbnnoteka cnyxebHbIX MPOrpamMm

3T0T PUALTP PABOTaET C METKaMM, UTOBbI Ha BLIXOAE NOMYUNTh N36MPATENbHO Makpoc/
6rTamu, onepaumnn ycpeaHeHnsa Uam Novck Makcumyma / MUHVMyMa 13BIEUEHHOE M300paKeHMEe, KOTOPOE COAEPKMT TOMbKO YKazaHHbIE XapakTepHbIE METKU. Bbiuncnerve B
MEXAY ABYMA M300PaKEHNAMN. Makpoce

brbnuoteka

BHewH i 1A 3NEKTPOHHbIX KOMMOHEHTOB

ol

TpeabiayLiye AaTYMKN TEXHUYECKOTO 3peHns

L

=1

Makpoc Bbluncnenve 8

I% I% l% Makpoce

LiseTHon CrnaxugaHue  M3gneyenue MaKpOC bl

Cepbiit ugeta ugeta

duneTp

C MOMOLLbIO MaKpPOCOB Nerye co3datb npouecc

Vi3Bn1eUeHMe BO3MOXKHO TOMBKO MO VI38R1€UEHME METOK BO3MOXHO
MHOOPMALIA O LBETE U APKOCTY, 1o dopme unu 8 3a1aHHOM 0bnacTu Lmrw

= B

Mopaenenve  Ounbtpauua Ynanenvie
boHa nonoc
Ounbtp I

Cnl

[Monb3oBaTenbCKU GUALTP

MOHO YCTaHOBWTb KOIDOULMEHTLI MACKW, HeobxoamnMble AnA dunbTpauunn. Pasmep
MaCKM MOXeT 6bITb 10 21 X 21. Bbl MOXeTe 6onee rmbKo HaCTPOUTL CriaxKrBaHme
1300paxkeHns, BblaeneHne rpaHuL, PacTaKeHne v pasmbiTe

= 0

BbibepuTe npouecc, KoTopbii
6GyeT Cnonb3oBaTLCA

06pabOoTKK, KOTOPBLIN 06BIUHO TPEBOBaAN CIOKHOTO
NporpaMMMpoBaHNA Yepes Nonb3oBaTeNbCKui
nHTepdelnc. Monb3osatensCkmin nHTepdeinc
obecneurBaeT NpoCToTy NPOrPaMM1POBAHINA 1
BHECEHMA U3MEHEHWI B HAaCTPOKY Kamepbl.

QunbTp Komnercauna  lMonAapHan Mpumep:
KoppeKkunn nosu- TpaHc- PacTaeHmne/pasmblBaH1e B OHOM e 3aperncTpUpoBaHHbie
APKOCTU yum bopmayusa HanpasneHuu KoadduumenTs dunstpa Bk n306paxeHms
= |
= Thw
i = CNCOK MCXOAHbIX NePeMEHHbIX —
- =
B i : - 2
] [ - . E
L L A EEaC = Line
Tpaneue- MaHopama  Ycoeepwer- L by o o =
vpanbHan CTBOBAHHbIN dmy = [ e v
Koppekuusa+ dunsTp Tadln TR [ — | -
- san | | e -
Jlo dunbTpaumm Bbi MoxeTe 3a71aTb KOIPOULMEHTE GUNBTPOB NO CBOEMY —_—
YCMOTPEHMIO. 1 -
wwtoen | Bh. | @S o
A oot |
Y PYKOBOACTBO MO yHKUMAM MoHo 1Cnonb3oBaTh NepemeHHble B Makpocax Ana AoCTyna
| .n-n-J - | o= s K jaHHbIM 3neMeHTa 06PabOTKIA 1 CUCTEMHBIM AaHHBIM.
7 PaHblLie NpUXoAMNOCH OO U CIIOKHO BHOCKTD U3MEHEHMA B MapameTpbl MHCTPYMEHTOB 06pabOoTKM /15 Kax Ao
YCOBepLLIeHCTBOBaHHbII/I d)I/IJ'Ipr puxon A ' i pavetp py P A A
mogaenu npogaykta. C NoOMOLLbIO MHCTPYMEHTa "MakpoC" NOTOK 06paboTKIM CTaHOBUTCA KOPOYE, a M3MEHEHMe HacTpoeK
brbnnoteka q)l/\ﬂprOB M306pa>KeHI/H;I KOMIMOHYETCA B OANH 3/IEMEHT. Bnaronapﬂ AO0CTUraloTCA npotle.
3TOMY MOXHO NTerko HaCTPOWUTb CNOXKHYIO d)MﬂpraLlMD ANA BHEWHWX 3N1eMeHTOB
06paboTKmM 1306paxkeHNs.
Mpeablaylimre AaTuMKM TEXHUUYECKOTO 3peHma Makpocel cepum FH HDOCTO BBEAMUTE 3HAUEHVIA NePEMEHHbIX
UTO6BI OOHOBUTH MapPaAMETPbI.
= TEXHINUECKOTO 3pEHNA
}'»BBOA 1306paeHNA C Kamepbl ‘ BBog 1306paxkeHmA C Kamepbl }» E_——
!?_ﬁ'.'__n-"— ; hE
A

SnemeHTsl 6binv obasneHs! Ans
KaX[0ro GrnbTpa

MOXHO BCTaBWTb [0 16 pasNnyHbIx
HUNBTPOB 13 24 BO3MOXHbIX.

/
Heckonbko pasHbix GyHKUMit prnbtpa |/
MOHO YCTAaHOBMTb, UCMONb3YA BCETO

OfVH SEMEHT.

YcpeareHHoe u3obpaxeHie
MOMYYAETCA 113 HECKOMBKIX
n306paxeHnin

l

|

‘ TouHaa feekToBKa YcoBepleHCTBOBaHHbIN GUALTD
AHanvsnpyemoe
n306pakeHe
QUNbTP MeToK
\fBBou 1306paeHNA C Kamepbl ol '
K P: x2 E'} B
! l Macka K
1306pa- K
‘ TouHas fedexkToBka Kehun S

|

\ | YcosepiueHcTBOBaHHbIN GUALTD

4 -
k Bbluncnenvie mexay nsobpaxeHuamy:

4 YcpeaHerve
|

TouHan gedektoska

‘ TouHan aedekToBKa le=-"~

OTGUNBTPOBaHHOE U30OpaxeHie
VICTIONb3yeTCA B KauecTse Macku

T i

E.I 1 Mg Caleulaiion
B

™

BeTnerve ana Kaxaon mopenm
NpoAyKUMK
Select INDEX@
Case 0
ExtCond0@ =1 , Area
ExtParam0@ =0
ExtParami@ = 10000
Casel
ExtCond0@ =4 , Elliptic major axis
ExtParam0@ =0
ExtParami@ =100
Case2
ExtCond0@ =7 , Rectangle width
ExtParam0@ =0
ExtParami@ = 200
End Select
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ObCnyxnBaHue, He nNpepbliBatoLee PabOoTy BaLLEro
0b0pYya0OBaHMUA

Hactporka 6e3 oCTaHOBKM MPOW3BOACTBA MPOAYKLIMN Koppekposka
; 6e3 0CTaHOBKM
HapaﬂﬂeﬂbHaﬂ o6pa60ﬂ<a Ha YeTblpexbAAepPHOM MNpoLeccope He TOJIbKO YCKOPAET aHanuns3 V\306Da>KE‘HI/WI, HO 11 NO3BOIAET OAHOBPEMEHHO

O6pa6aTb\BaTb MSO@pa}KeHMﬂ 1 BbINOMHATL HACTPOWKM. bnarogapa o6pa6ow<e C aBTOMaTU4eCKUM pacnpedeneHmemMm He nponcxoanTt
3a[iePXKKM aHanmnsa V\SOﬁpa?KeHI/H;I MNpwn BbINONMHEHNW HAaCTPOEK.

Ob6paboTKa 1306parkeHNI NPOAOIKAaeTCs

ABTOMaTMYECKO® Nepepacrpe-
[neneHue BblYNCIEHNi B

UeTbipexbAfepHOM NpoLeccope
‘ NO3BONIAET BHOCUTH HOBbIE

W3mepetve ’

HaCTPOIIK 6e3 3afepxeK B

M3MEPEHNAX.

3abpakoBaHHble
n306paxeHus

@

3abpakosaH- .
Hble n3o6pa- Hactpoiikn BbinonHatotcA

KEHNA aHanu- VI3MEHAIOTCA TecTbl
3upyloTca

KoppekTuposku

Hosble napameTpsl Npu
MEHAIOTCA 1A N3MEDPEeHMiA
CO Criepyiouiero curHana
Tpurrepa

AKTUBMPYIOTCA
KOPPEKTUPOBKY

HenocpeacTBeHHaa KOMMYHUKaLKMA C
nepnpepUnHbIMM YyCTPOUCTBAMU

MonHoLUEeHHble HTepdelChl ANA BCeX MOACOEANHAEMbIX YCTPONCTB

Kapta
PLC Link namatn SD

MK
(OMRON, Mitsubishi Electric: cepua Q,

Yaskawa Electric: cepua MP)

-
EtherNet/P=>

Kamepa a

— -
EtherCAT.

YHIBEPCANbHbIN KOHTPONNEP
cepun NJ

i

Bxop 3HKoaepa
(C NVHEIHbIM [PAIIBEPOM BbIXOAa, NOAAEPKKA 10
[BYX KaHaros)

usB

(4 nopra)

RS-232C
- 6e3 npotokona
+ PLC Link

MapannenbHblil BBOA/BLIBOA

(OMRON, Mitsubishi Electric: cepusa Q)

Boios mMoHuTOpa DVI-|

OMRON : 1©

Bo3amoxHOCTV ana 6onee apPpeKTBHOW aganTaLmm
NO[ 3aKa3umKa

Cpena pa3paboTkm Application producer ans co3gaHusa U MOAENMPOBAHMA MPUIOXKEHWIN

Application producer - cpefia pa3paboTku, obecreurBaioLLas PaCLIMPEHHYIO0 NepPCOHaANM3aLIMI0 CTaHAAPTHBIX BO3MOXHOCTEN CUCTEMbBI TEXHUYECKOTO 3peHus FH. OHa BkiouaeT B cebs
nonb3oBaTenbekyie 6N0KK yNpaBneHusA, KOTopble MOXHO MCMONb30BaTh ANA Pa3paboTKy COOCTBEHHDBIX MHTepdencoB c nomollbio Microsoft® Visual Studio®, a Takxe Habop kKomaHz,
MO3BONAIOLMI CO3aBaTb COBCTBEHHbIE MIEMEHTBI 06PABOTKI 1 MHOTOE fpyroe.

(MaBHbIM 3KpaH Application producer

@ Cozpatb pabourie sKpaHbi.
&

ing MDI Child Window

@ BBbIBPaTh 1 NepeKNIoUNTLCA MeXY PABOUMMI SKPaHaMU.

= e apiee e Semtrwert s (F W08 Ol sivete o sy, by B orereg o W Che s
By b g
i Croses Project (3 3anycTuTb Nporpammy B BbIBPaHHOM Paboyem SKpaHe.

Fronee Sl B gl v W Do s o gl S v
T g Moe

@ Co3paTb 1 406aBUTb OOBLEKTHI FPadUUecKoro nHTepdeiica.

®  Cospatb 1,406aBUTb 3EMEHTH 06PAOOTKI.
[ p—

©® OtkpbITb NpoekTh Microsoft® Visual Studio®.

o= @ OTKpbITb Gannbl HACTPOEK.

Trnasar _
e bty ol i I ] e ik e vl ) CO3,£laTb YCTaHOBOUHbIE (ba\/\ﬂ bl.

OJe) ® ® 6 6 o
[MprMep NoNb30BaTENbCKOW HACTPOMKM: COOCTBEHHbIN rpaduueckuii MHTepdenc

3anyctute Add Panda 1 BbibepuTe WwabnoH, kotopuilt byaeT 6azon ana
EeemR e Elleljsst VHAVBUAYATbHON KoHdMrypaumn. Beibop wabnoHa nHtepdeiica g
KayecTBe OCHOBbBI NMPW Havane Pa3paboTKy 3HAYUTENBHO COKPALIGeT

TPyAO3aTpaThl MO CPaBHEHMIO C MPOrPamMMUPOBaHKeM MHTepdelica C

v

Application producer aBTomatyeckn co3aact darin npoekTa 13

HynA.

3anyctute Add Panda

BcTasbTe Monb3osaTebekie 3nemeHTbl

npagneryA BbIOPAHHOTO Wab10Ha, YTOOBI €ro MOXHO ObINO OTKPLITHL B Microsoft®

P TR T T T

v = =

.\
.
LE

Visual Studio®. Bbl MoxeTe co3paBaTb MHTepdECh, MPOCTO NepeTacKkMBas

IEFF

'
#]

Nosb30BaTeNbCKMe 3NeMEHTbI YyNpaBieHna cepnmn FH 1 anemeHTbI

v

BMeCTo HanmcaHWa NporpamMMHOro KOAa ANA CO3aHWA nHTepderica

ynpasneHus Ha 6aze Windows.

sy

i
i

HYJIA MOXKHO Nerko co3aaTb MHTePdENC, MPOCTO BCTaBVB
MO/b30BATENbCKIME SNIEMEHTHI YNPABEHNA.
MoXHO cpa3y NpoBepuTb ¥ 0TNaaUTb PaboTy fobaBNAEMbIX OOBEKTOB

rpaduyeckoro nHTepdenca.
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OMRON ' 2

bbicTpana pa3paboTka MaLlyH

CokpaTuTe Bpems pa3paboTki, COOPKK 1 BBOAA
0b0pyAoBaHMA B SKCMTyaTaLmio

MpocTan KanmbpoBKa Ha mecTe

Y1006bI onpenenATb NOMOXeHVe AeTanein Ha KOHBeepe 1 3aXBaTblBaTb MX
MaHUMYyNATOPOM, HGOGXO,DVIMO OTCTPOUTbL TPW pPasinyHble KOOPANHATHbBIE CUCTeMbI: ANA
pO6OTa, ans KOHBeMepa W ANA CNCTEMbBI TEXHNYECKOTO 3PEHNA. B cepun FH Bbl MOXeTe
nerko OTKaﬂVI6pOBaTb BCIO CMCTEMY C NOMOLLbIO NOLWAroBoro macrepa.

QOO 37110 pOBOYHDBIVI INCT AN MacTepa

B Sysmac Studio Bbl MOXeTe pacnedaTaTtb
KanmbpOBOYUHBIN IUCT Pa3INYHbIX
pasmepos: o1 30 40 2000 Mm, B
3aBMCMMOCTM OT pa3mepa KoHgelepa
1y obnact 0630pa Kamepsbl.

MaTeHTHaA 3aABKa

YcTpaneHvie ay6neit

3aroToBKM, KOTOPbIE NepeKpPbIBaioT Boree em ofHy 0bnacTb 0630pa, BbIAENAIOTCA 1 NOMELLAIOTCA B
NOCNEeAOBaTENbHOCTL BLIGOPKY TONLKO OANH Pa3. Bbl MOXeTe UCKMI0UNTD HEOBXOAMMOCTb CO3AAHNA
cneuvanbHo NPOrpammbl KOHTPONNEPa [ANA BLIABNEHWA OAHON W TOW Xe feTanu.

Mepsbiit kanp Crenylowwit Kaap

OnpepenseTca nonoxexue u Ob6Hapy»xuBaloTCA ieTan € 4 no 8, HO oLeHMBaloTCA
opueHTauua aetanei c1no 5 u TONbKO AaHHble AeTanei ¢ 6 no 8. [laHHble 4 1 5
[O6aBNAETCA B NOCNENOBATENLHOCTS  [€Tanelt UrHOPUPYIOTCA, MOCKOMbKY OHM yaKe
BbI60PKI A0BaBNeHbl B NOC/IEA0BATENBHOCTL BLIGOPKM

pabatbiBaiiTe Np
opHoro MNO: Sysmac Studio

Vcnonbayitte MO asToMatu3aLmy Sysmac Studio Ans HaCTPOWKM Bcex
NoneBbix YCTPOWCTB, NOAKNIYEHHbIX Yepes EtherCAT. BeinonHaiite
CUMYNALWIO V1 OTNB/IKY SNEMEHTOB YNPaBNeHNA ABIKEHNEM, NIOTVIKM,
NPUBOJOB 1 JaTYMKOB Ha MHTETPUPOBAHHOM NNATGOPMe, YTOGbI COKPaTUTL
06bem paboTbl, HEOBXOAVMBIN ANA NPOEKTVPOBaHIA 0BOPYA0BaHMA.

YNpaeneHus 060pyAOBaHMEM C NOMOLLbIO

HOBOE

Mactep kannbposkn SbdeKTrBHAA NpeaBapuUTeNbHas NPoBepPKa C MOMOLLbIO MOAENUPOBAHMSA
Bbl MOXxeTe NpoBOANTL MHTErPanbHOE MOAENMPOBaHKE B CBA3KE YNpaBneHna ABMKeHnem DO6OTOB C I/\HCFIGKLU/IGI;\ N N3MePEHNAMU CUCTEMbI TEXHUYECKOTO 3peHNA.
BupTyanbHas cpefja no3BonseT B13yann3nmpoBaTh ABWKeHe 06opynoBaHua. MoaenmpoBaHmne CUHXPOHM3aLmMn Mexay PoboTaMmy yNpoLLaeT NPOBEPKY CIOKHOO

CepuaNJ paboyero npotecca.
YHVBEpCanbHbIi KOHTPONNEp

EtherCAT. ™
er ! OO 3D-MonenpoBaHme  Merenmian samska

[IBVXEHUA MaLLIMH MOTYT MOAENNPOBaTLCA Ha OCHOBE Pe3yNbTaToB U3Mepe! 1A CUCTEM TEXHNYECKOTO 3peHna
/ y p p

Mopen1posaHie CUCTEMb TEXHUYECKOTO 3peHia

A VIHCNEKLMIO U 3MEPEHNA CUCTEM TEXHUYECKOTO
" 3peHnA MOXHO MOAENMPOBaTh B Sysmac Studio.
Cepwua G5
Cepsopgurateni u
CepBoNpUBOAL!

Cepua MX2
MHBseptop

TpaccupoBKa laHHbIX

Onepayyy BBOAA 1 BbIBOAA CUCTEM TEXHUUECKOTO
3PEHIA MOTYT OTCNIEXNBATLCA B BIAE CEPNN
BPEMEHHbIX OTMETOK.

SHKoAep

\\\\\&:

LA WAr AT 1

3anycTTe MacTep KannbpoBku B lMepemecTuTe NMUCT KanM6pPOBKM B KorTponnep FH asTomaTuyeckm

Sysmac Studio u nonyuute 30Hy OTCNIEXMBaHNA 1 faiiTe BLINONHAET PaCyeT, UCMOMb3yA Takue

1306paxeHIe KanMbposouHoro PO6OTY KOCHYTBCA Lienesoit NaHHble, Kak ANCTaHUmsA 6

s P S Mmoot conerep |_|O):I,KJ'I toHeHne HernoCcpenCcTBeHHO K CyLLeCTBYOW MM MPOKM3BOACTBEHHbBIM YHaCTKaM 1 POOOTaM
NONY4UTL KOOPAMHATHLI POBOTa BbiNonHAETCA KanuBpOoBKa MeXay

POBOTOM 11 CUCTEMON TEXHUYECKOTO
3peHus cepun FH

BFH—PLC—Servo Drives

MonaepxurBaetca
[IBVXKEHWE OCU Kamepbl

3anaTeHToBaHO

[TposepbTe naeanbHble MHTEPBabl ChEMKM B

p——
pexume naHopambl

VIHCTPYMEHT OToBpaxeHIA NaHopaMbl KoHselepa D e
No3BONAET NPOCMATPUBATL UHTEPBaNbI BBOAA

TpUrrepa nmepeHus, YTobbl obecneumnTs
obHapyxeHve Bcex aetanei.

KoHTtponnep
obopyaosaHuA/IMK

Third
shot shot

Ytobbl 0bnerunTb ynpasneHve onepaLmeit BbipaBH1BaHUA, KOHTPOMNEP FH MOXeT BLIUMCAATL 1 BbIBOAWTL [BUKEHNA OCEN ABIUraTeneil, KoTopble ynpasnaoT
onepaument. PacyeT aBvxeHUiA ocv ABuratens ¢ nomoLlybio MNJ1K He Tpebyetca.

B FH—Robot controller

Mopaepxusaetca
NBVKEHME OCU Kamepbl

Cxema ocu
-—

XYZR
Mo Sysmac Studio sepcun 1.07 unu Boiwe

nopaepxvBaeT Npoaykuyio cepumn FH

= -
EtherCAT. ) s
YHUBepCanbHbi korTponnep depui NJ KoTponnep po6ota

Cepsogsuiraren n
cepeonpwveoabl cepun G5 I

! IS H Bbl moxeTe NOAKMOUNTL CUCTEMY TEXHUYECKOIrO 3peHnA cepum FH HENOCPeACTBEHHO K KOHTpONNepy po60Ta. Bb\XO,ElHO\Z MPOTOKOJ1 N3MEHARTCA B COOTBETCTBUM C

epua
CucTema TeXHUYECKOTO 3peHuA MaCCVBOM [aHHbIX, MOSTyHEHHbIX OT NOAKMOYEHHOro KOHTpOepa pO6OTa. 3710 yCTpaHAaeT HEO6XO,[1VIMOCTb nporpamMmmMpoBaHnAa po60Ta.
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BblCOKaA yCTONUYMBOCTb K BHELLHEMY OCBeLLEeH IO

HpI/IMeHeHI/Ie ON1A KOHTPOMNA TPaeKTopun 1 CI)OprI KJ1eeBOro wsa

):La>1<e AeTann CO CNNOKHbIMK ANA KaMmep MNOBEPXHOCTAMM (HaanMep, O6pa6aTblBaeMb\e MeTannnyeckne ﬂOBerHOCTV])
moryT 6bITb HaOEXHO MPOUNHCMEKTUPOBAHbI.
Automotive

Mpumep notoka 06paboTkm

Camera Image k4

e Input HDR < Iris ‘éb Focus 'ﬁ Image Subtraction " Glue Read Inspection

.

MpocToe co3panme n3obpaxernin L PatentPending

C WNPOKMM ANHaMnYecKnm amnanasoHom (HDR)

SnemeHT 06paboTkn Camera Image Input HDR MoxeT co3paBaTb ONTYMM3NMPOBAHHbIE N306PaXeHNsA C LWMPOKUM
AnHamuueckmm ArnanasoHom (HDR) npy pasnnyHblix BHeLWHwX ycnosumax. ObbluHo, ana cosfgaHma HDR-
1306pakeHA HEOOXOAMMO 3a[aTb YCNOBUA ANA Kaxaoro kagpa. OfHako B cepumn FH gocTaTouHo ykasaTb 06nacts
3axBaTa M300paeHNA 1 CUCTEMA TEXHUUECKOTO 3PEHWA aBTOMATUUECKM HACTPOUT CKOPOCTb 3aTBOPa BO BPEMA

CHEMKM 1 OOBEAVHEHMS U306PAKEHN.
[lo npymeHeHuna

Mocne npumeHeHna
/1306paxeHne, ONTUMM3NPOBaHHOE [N1A yKa3aHHOW obnacTu !

/13BneueHne 06beKTOB ANA KOHTPONA

[Mpw BBINOMHEHWM NONHOWM NPOBEPKM HaHECEHUA repmeTyKa, SGdeKT oT
BaPLUPYIOLMXCA YCTIOBNIA MOXKHO YCTPaHWTb, CPaBHUB 1300paxeHue, KOTopoe Gbi1o
Nosy4YeHo nepey HaHeCeHNeM repMeTKa C 3apervicTPPOBaHHbIM, Kak MacTep-
n3obpaxenue. Cepus FH MOXeT nerko cpaBHUTb MacTep-1m3obpaxeHiie, 4tobel
onpeaenuTb Pasnnuma, UCNosb3ya anemeHT obpaboTku Image Subtraction.

OnTrmKM3aLma Ana ApKOK YacTn OnTumm3sauma ansa Bcen obnactv o63opa OnTmmn3aLma ans TEMHOM YacTu

% do ¢«

~
PazHuua

OnTManbHble HaCTPOMKK GOKyca 1 Anadparmbl KOHTPOsb TPaeKToOpUM M LUNPUHDI
[lo HacToALero BpemeHn HaCTPOIKKM GOKyca 1 APKOCTW PEryIMPOBANKMCh Ha OCHOBAHMK OMbiTa W SnemeHT 06paboTkm Glue Bead Inspection oueHvBaeT Npodunb repMeTnKa B YUCIIOBOM
NHTYyruun. Ho Tenepb X MOKHO OUeHVBaTb YACNEHHO W1 BM3YallbHO Ha rpacbwax. 370 Nno3gonaet 3KBMBasIeHTe, NPOCTO onpeaenAn HavanbHYyt0 N KOHEYHYIO TOUKM MHCNEKTNPYEMOTO
6bICTPO NPOBEPUTH ONTHMaTbHBIE HACTPOIKM GOKYCUPOBKM 1 Anadparmbl, 4ToObl yCTPaHWTL 06BbeKTa. IT0 MUHYMM3MPYET HECOOTBETCTBUA NPU NPoBepPKe. [laxe CNoxHbie
pa3HYILY B HACTPOKaX B Pe3ynsTaTe BbIMONHEHWA HACTPOVKM PasMUHBIMU PabOTHMKaMK, UTOObI TPAEKTOPUM MOTYT ObITb TOYHO OLIEHEHBI.
Bbl MO OCTUYb elle 6oree BbICOKOro YPOBHA TOYHOCTN marwepeHmh. B otnnune ot O6U_lE\;1 NPOBEPKK MO WMPUHE Ha OCHOBE Kpaes, AN KOHTPOA

CNonb3yeTca NPOodUb 06bEKTA. ITOT METOA MO3BOSAET BLINMOMHATL TOUHBI KOHTPOMb
CNOXHBIX KPUBbIX 1 MPEPLIBACTBIX IHWIA.

+ MPpOCTOTa YCTaHOBKM 1 HACTPOMKM Kamepbl.

+ MoryT BO3HUKHYTb OWWOKM NPY N3MEHEHM
bokycrpoBkM vAm Anadparmel.

+ MOXHO 33aTb UMCoBble 3HaYeHNA GOKYCUPOBKM 1
Anadparmbl ANA STaNOHHOM AeTanu, YTobsl
NPAKTNYECKM KaXKAbIA MOT BOCTIPDOV3BECTU Te e
yCnosua.

S |

OnTtumanbHas
dokycupoBka

—

He GpOoKYyCMpPOBKHU
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YHVBepCanbHbIN BbIOOP

Bbl MOXeTe BbIOpaTh Haunyyllee coyeTaHmne Kamepsbl 1 KOHTPOsepa And Ballel 3afaun.
MporpammHble CpeacTsa CBOOOAHO NPUMEHSAIOTCA Ha BCEX KOHTPOJIEPaXx. ITO MO3BOMAET BaM YCTaHABNMBATb YCTPOMCTBA C HEOOXOAMMbIMMA BO3MOXKHOCTAMY TaM, TAE OHU HY>KHBbI.

Kamepbl KoHTponnepsl FH Application producer CeHcopHada NaHenb onepaTtopa
BbibepuTe NOAXOAALLYIO Kamepy B COOTBETCTBIM C BalUMMM TpeOOBaHWAMM K BbibepuTe KOHTPOIEP Ha OCHOBaHWN Tpebyemoit CKOPOCTM 0OPabOTKM ¥ TUNa [laHHoe MO no3sonAeT Bam yCTaHaBNMBATL NPUNOXKEHWA, KOTOPbIE Bbl CO3[janM C CeHcopHan naHesnb onepaTopa ONTUMabHO NMOAXOAUT AnA PaboTsl C ceprieit FH.
pa3peLueHnio. Takxe AOCTYMHbI NPOCTble Kamepbl CO BCTPOEHHOW MOACBETKON. CETEeBOro CoeAMHEHWA. Bce KOHTPONNEPbl MOXHO NOAKMIOUUTL K 10601 Kamepe. nomoLLbto cepun FH.
CraHpapT- Bblicokocko- Kamepa co ctpoko- | Kamepa co BCTpoeH- MHoronoTtouHaa = Konuuectso
Paspeluerune . N Mopenb MpombiwneHHasa cetb OnucaHune Mogenb OnucaHve Mopenb
HafA Kamepa | pPOCTHaA Kamepa | BbiM 3aTBOPOM HOWI MOAICBETKOIA obpaboTka NOACOeANHAEMbIX KaMmep
12 Mn - FH-So12 S S FH-3050-00 v 8 Makc EtherNet/IPEtherCAT DVD pns yctaHoBkm FH-AP1 CeHcopHas naHens onepatopa 12,1 iorima FH-MT12
5 Mn/4 Mn FZ-Sa5M FH-S004 - - FH-1050-00 8 MakC. EtherNet/IPEtherCAT Tnuersna Ha MO FH-AP1L Kabenb npeobpasosariia DVI-aHanorosbli curHan FH-VMDA oo
2Mn FZ-So2M FH-S002 FH-L550-00 S 8 MaKc. EtherNet/IP e e
USB-kabenb Ans CeHCOPHOW NaHenw onepatopa FH-VUAB oo

03 Mn FZ-So FH-So - FZ-SQoooo

[loaceeTky Kabenn kamepbl
Mbl npennaraem rnonHyto J'MHeI;\Ky NnoACBETOK, HeO6><OD,V\MbI>< AnAa aHanmsa JlnHerika kabenen Bkoyaet I/\3ﬂ/|60yCTO\7MI/\Bb\e kabenv v kabenw ¢ YrnosbiMm
n300paxkeHuit. Micnonb3osaHne KOHTPoNepa NOACBETKY, MOHTUPYEMOTO Ha Kamepy, pa3bEMoMm. Vcnonb3yiiTe yanuHUTENbHbIV Kabenb FZ-VS) ana yBenmyeHna anvbl

MO3BOSAET BaM YNPaBIATbL YCIOBUAMYM NOLCBETKM C MOMOLLbIO YCTPOMCTB cepum FH, yto  kabenei.
yNpoLLaeT KOHOUryprpoBaHye.

CBeToanof BbICOKON

OnwvcaHne CeeTonvmop OnwvcaHne Mopenb
ApKOCTN

KoHTponnep noacBeTKu, MOHTVPYeMbIl Ha FLV-TCC FLTCC Kabenb kamepsl FZ-VS3oo
Kamepe

Kabenb kamepsl C yrioBbiM pasbEMOM FZ-VSL3oo
JlnHelHas noacseTka FLV-BR FL-BR N .

M3rnboycToinuvBblit kabenb Kamepbl FZ-VSB3oo
Konblesaa NoAcBeTKa C NPAMbIM CBETOM FLV-DR FL-DR N . §

M3rnboycToinumBblin kKabenb Kamepbl C YrioBbIM PasbeMomM FZ-VSLB3oo
Konbliesas NoacseTka C MasbiM yriom FLV-DL - N

YanuHUTeNbHbIN Kabens FZ-VS)
KoakcmanbHas nogceetka FLV-CL S
becteHeBas noaceetka FLV-FR/FP/FS/FQ -
ToueyHas noaceeTka FLV-EP -
MopacseTka $poHa/rpaHmL, C NPAMbIM CBETOM FLV-DB/FB =

KynonbHas noacseTtka FLV-DD
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HaOeXHOCTb B TAXe bIX YCIT0BUAX
1 MPOCTOTa HACTPOWIKN

HpVIMeHeHI/Iﬂ ONA NPOCNEXMBAEMOCTN NMPOAYKLUN

OnviH faTunK MOXKeT BbINOMHATL BCE, HauMHas Co
CUYMTbIBaHMA KOLa GS1 1 3aKaHYmBasn KOHTPOIEM KayeCTBa

n
e CMCNONBb30BAHMEM CPEACTB TEXHUYECKOTO 3PeHNSA, YTO
DapmaLieBTVKa/

TR no3BOJIAET CIKOHOMUTL CPeACTBa 1 MPOCTPAHCTBO NP
[LOTREDTC] OTCNEXMBAHWM I KOHTPOJE MPOLYKLMN.

BbinonHeHue Bcex

System configuration
3Tanos c 1no 4

EtherCAT connections for FH-series
Mpumep notoka 06paboTkm

na MPOBEPKN NCMOJIb30BasIOCh

k] i 0. Camera Image input FH PaHbLe YCTPOWCTBO YTEHNA KOAOB M AaTumK
TEXHNYECKOro 3peHns

;ﬂgf' 1.0CR YCTPOICTBO UTeHMA KOAOB E l<7) sysmac studio ‘
Standard Edition f
L] | 2. Wrpux-kopn .\— © Ouersaer KavecTeo MK

Vision Edition
o CunTbiBaHWE KOAA neyatu koga

Example of the FH Sensor Controllers (4-camera type)

Machine Automation
Controller NJ/NX series

Lighting Controllers  External Lightings

Special cable for cameras ‘ ‘ ‘ ‘

Cameras

EtherCAT junction slaves

k" PacnosHasaHume TekcTa (OCR) ocHOBaHO Ha
a % TexHonoruu Think & See - Halwel cucteme O Cunoisanve @ Cozsrvsaet paribe
£ o CMMBOJIOB KOfa C AaHHbIMW
pacno3HaBaHnA 1300paxkeHWin. bonee CUMBONOB
noapo6Hyo MHGOPMALIMIO CM. B pa3aesne
"Think & See". Ethernet Cables 2

,[laTq VKN TEXHNYECKOTrO 3peHns
Incremental (ED
rotary encoder Special cable

Vision System
FH Sensor Controllers

EtherCAT Cables

P
Cable for Touch Panel interf: o
TTaLE CTrabunbHoe CUMThIBaHWE TPYAHOUMTAEMBIX [pocTan ycTaHOBKa CO BCTPOEHHbIM CJIOBapeEM - 3
CYIMBOJIOB Muoruve npeabliayume metodbl CH1TbIBaHMA CMMBOJIOB Tpe6OBaﬂV| Special cable for Touch Panel Monitor Another slave
MeyaTHble CUMBOSbI MOryT 6bTb PaCMoNoKeHb! CMLIKOM YCTaHOBKW CNNOBapA nepen ncnosib3oBaHMem, 4to e NOBOJIbHO Touch Panel Monitor - (With built-in EtherCAT slave function)
TPYAOEMKO. BCTPOEHHbIN CNI0Bapb, pa3paboTaHHbIA Ha OCHOBAHMM FH-MT12 Special cable for /0 EtherCAT Cables
013KO ApYyr K Apyry, CMMBOJIbI MOTYT ObITb HaneuvaTaHbl
Hallero MHOrofIeTHero 1 6oraTtoro onbiTa B aBTOMaTu3aumnm
Ha M30MHYTbIX MOBEPXHOCTAX. Llax«e B 3TNX Clly4anAax cTabunbHoe <
npeanpuAaTy, BKAO4YaeT B cebs MHOXEeCTBO LIJpl/ld)TOB 1 BO3MOXKHbIX L
CYMTbIBaHVE TeNepb BO3MOMXHO. DD
BapraHTOB CMMBOJIOB, yCTPaHAA HeO6XOﬂVIMOCTb B yCTaHOBKe Trigger input D
CNnoBapA. Bbl MOXeTe Takxe ,£|,o6a BUTb HECTaHAaPTHbIE CMMBOJIbI MPU sensor PLC for /0 control Lighting Controllers
CHATBIBaHWK CnelanbHbIX LUpI/IdJTOB.
“1'To use STP (shielded twisted-pair) cable of category 5 or higher with double shielding (braiding and aluminum foil tape) for EtherCAT and RJ45 connector.
CO mn pl/l KacaHue “2To use STP (shielded twisted-pair) cable of category 5 or higher for Ethernet and RJ45 connector.
CUMBOAOB MOHO YMTaTb CUMBOSIBI C BOSBLUMHCTBA OK. 80 pasfnuHbix
NPVIHTEPOB, BKMIOYAA MATPHYHbIE 1 YAAPHBIE . .
MPVHTEDbI. WpNPTOB Ordering Information
M30rHYTas | el 1 4 e atil FH-series sensor controllers
Y Z0OhaE. DE. = 5 1028 e " 12.8.23
crooks s HIF Bt | [ oo ” hem oy hoofomess o lodercose |
CMMBOJIOB == — = s Box-type controllers High-speed controllers (4 core) |2 NPN/PNP FH-3050
MpuHTep CTpynHbIf TepmonpuHtep YcTpoicTso 4 NPN/PNP FH-3050-10
ropayer nevatu npuHTEP ﬂa}epHO\Z 8 NPN/PNP FH-3050-20
MapKnpoBKn Standard controllers (2 core) 2 NPN/PNP FH-1050
MHoronotouHaa obpaboTka B
p i 4 NPN/PNP FH-1050-10
Cly4anHOM nopAake A% PacnosHagare cmsonos (OCR) 8 NPN/PNP FH-1050-20
y Box-type controllers Lite controllers (2 core) 2 NPN/PNP FH-L550
OpwH koHTponnep FH-3050/-1050
MOXeT BbIMNOJIHATb COBEPLIEHHO
[Pa3Hble 3afa4n nHCnekunn.
KoHTpOnnepsbl, HaCTPOEHHbIEe Ha 4 NPN/PNP FH-L550-10
pa3Hble 3a[aun MHCMEKUWM, MOTYT ObiTb
NHTErPUPOBaHbl B OAMH, YTO yMEHbLUaeT
nepBoHayasibHble 3aTPaTthl M MO3BOSIAET

C3KOHOMUTbL MPOCTPAHCTBO.

O6Hapy»eHne BNOXEHW Npu BHewHaa nposepka Mposepka koaa GS1
ynaKoBke



FH-series Inspection systems

Cameras
Descriptions Color/ Order code
Monochrome
High-speed Digital CMOS Cameras 12 million pixels Color 25.7 ms2 FH-SC12
(Lens required) (Up to four cameras can be connected to one
Contro]ler. Up to eight cameras other than Monochrome FH-SM12
12 million-pixel cameras can be connected to a
High-speed Digital CMOS Cameras 4 million pixels Color 8.5ms 2 FH-SC04
a (Lens required) Monochrome FH-SM04
2 million pixels Color 46ms 2 FH-5C02
Monochrome FH-SM02
300,000 pixels Color 33ms FH-SC
‘ Monochrome FH-SM
Digital CMOS Cameras (Lens required) 5 million pixels Color 71.7 ms FH-SCO5R
“ Monochrome FH-SMO5R
Digital CCD Cameras 5 million pixels Color 62.5ms FZ-SC5M2
(Lens required)
Monochrome FZ-S5M2
2 million pixels Color 333 ms FZ-SC2M
‘ Monochrome FZ-S2M
300,000 pixels Color 12.5ms FZ-SC
‘ Monochrome FZ-S
High-speed Digital CCD Cameras 300,000 pixels Color 49 ms FZ-SHC
‘ (Lens required)
Monochrome FZ-SH
Small Digital CCD Cameras 300,000-pixel flat type Color 12.5ms FZ-SFC
(Lenses for small camera required)
Monochrome FZ-SF
300,000-pixel pen type Color 12.5ms FZ-SPC
’ Monochrome FZ-SP
Intelligent Compact Digital CMOS Camera | Narrow view Color 16.7 ms FZ-SQO010F
L (Camera + Manual Focus Lens +
High power Lighting) Standard view Color FZ-SQO50F
Wide view (long-distance) Color FZ-SQ100F
o
'
Wide view (short-distance) Color FZ-SQ100N

1 The image acquisition time does not include the image conversion processing time of the sensor controller. The camera image input time varies depending on the sensor controller model,
. number of cameras, and camera settings. Check before you use the camera.
2 Frame rate in high speed mode when the camera is connected using two camera cables. For other conditions, please refer to the table below.

Camera cables

tem ________Descriptions _______________________________________________ Jodercode™ ______|

Camera cable . FZ-VS3 _M
Cable length: 2m, 3 m, 5 m, or 10 m™

0

Bend resistant Camera cable . FZ-VSB3 _M
Cable length: 2m, 3 m,5m, or 10m 2

0

Right-angle Camera cable *1 . FZ-VSL3 _M
Cable length: 2m, 3 m, 5 m, or 10m 2

0

Bend resistant Right-angle Camera ceble*3 FZ-VSLB3 _M
Cable length:2m,3m,5m,or 10 m 2

0

Long-distance Camera cable FZ-VS4 15M
Cable length: 15 m 2

«

010

Long-distance Righi—angle Camera cable 3 FZ-VSL4 15M
Cable length: 15 m 2

Cable Extension Unit . FZ-VS)
Up to two Extension Units and three cables can be connected. (Maximum cable length: 45 m )

¢

I Insert the cables length into _in the model number as follows:2m=2,3m=3,5m=5,10m =10

“2 The maximum cable length depends on the Camera being connected, and the model and length of the Cable being used. For further information, please refer to the “Cameras /cables con-
nection table” and “Maximum extension length using cable extension units FZ-VSJ table”. When a high-speed Digital CMOS camera FH-S_02/-S_04/-S_12 is used in the high speed mode of
transmission speed, two camera cables are required.

"3 This cable has an L-shaped connector on the camera end.

FH-series Inspection systems

Touch Panel Monitor

| Descriptions | Order code

Touch Panel Monitor 12.1 jnches FH-MT12
For FH Sensor Controllers "'

“ FH Series Sensor Controllers version 5.32 or higher is required.

Touch Panel Monitor cables

[tem __________Joescriptions ________________________________________________ lodecode _______|

DVI-Analog conversion cable for Touch Panel Monitor FH-VMDA _M""
..,‘O Cable length:2m,5mor 10 m

RS-232C cable for Touch Panel Monitor XWZZ—_PP—l*2
U'Q Cable length:2m,5mor 10 m
USB cable for Touch Panel Monitor FH-VUAB _M *1

/g Cable length:2mor5m

:1 Insert the cables length into _ in the model number as follows:2m=2,5m=5,10m =10
2 Insert the cables length into ___in the model number as follows: 2 m = 200, 5 m = 500, 10 m = 010

Parallel 1/0 cables/Encoder cable

Item Descriptions Order code

Parallel 1/0 cable XW2Z-5013-_ 2
Cablelength:2m,5mor15m

Parallel 1/0 cable for connector-terminal conversion unit”" XW2z-_ EE3
Cable length:0.5m, 1m, 1.5m,2m,3m,5m
Connector-Terminal Block conversion units can be connected
(Terminal Blocks recommended products: OMRON XW2R-_34G-T)

Connector-Terminal Block conversion units, General-purpose devices XW2R-_34GD-T™

Encoder cable for line-driver FH-VR 1.5M
Cable length: 1.5m

00 3

"1 2 Cables are required for all I/0 signals.
"2 Insert the cables length into _in the model number as follows.2m =2,5m=5,15m=15
3 Insert the cables lengthinto ___in the model number as follows. 0.5 m =050, T m =100, 1.5 m = 150, 2 m = 200, 3 m = 300, 5 m = 500
"4 Insert the wiring method into _ in the model number as follows. Phillips screw = J, Slotted screw (rise up) = E, Push-in spring =P
Refer to the XW2R Series catalog (Cat. No. G077) for details.

Parallel converter cable
When you change to connect the F series, FZ5 series, or FZ5-L series to FH series Sensor Controller, you can convert by using the appropriate parallel converter cable of FH-VPX series under the usable
condition.

Item Applicable model Usable condition Order code

FZ@ series - Do not use RESET signal.*1 FH-VPX-FZ
«  Use with COMIN and COMUT are same power source.

FZ@-L35x series - Do not use RESET signal.*1 FH-VPX-FZL

F160 series F160-C10 - Do not use RESET signal.”! FH-VPX-F160
Use with COMIN and COMOUT are same power source.
Do not use DI5 and DI6.

F210 series F210-C10 - Do not use RESET signal.*1 FH-VPX-F210
F210-C10-ETN + Use with COMIN and COMOUT are same power source.
+ Do not use DI8 and DI9.

Q) &) )

F500 series F500-C10

1" Even if RESET signal cannot be use by conversion, conversion is possible to convert satisfying other usable condition.

Note: Cannot be used for the F160-C10CP/-C10CF.



FH-series

Recommended EtherCAT and EtherNet/IP communications cables

Use Straight STP (shielded twisted-pair) cable of category 5 or higher with double shielding (braiding and aluminum foil tape) for EtherCAT.
Use Straight or cross STP (shielded twisted-pair) cable of category 5 or higher for EtherNet/IP.

T S 7 S

Standard type cable with connectors on both ends (RJ45/RJ45)

Cable color: Blue, Yellow, or Green,

Wire gauge and number of pairs: AWG27, 4-pair cable, cable sheath material: LSZH "

Cables length:0.2m, 03 m,0.5m,1Tm,1.5m,2m,3m,5m,7.5m,10m, 15m, 20 m

Inspection systems

XS6W-6LSZH8SSLICM-Y "2

Rugged type cable with connectors on both ends (RJ45/RJ45)
Wire gauge and number of pairs: AWG22, 2-pair cable
Cables length:0.3 m,0.5m,Tm,2m,3m,5m,10m, 15m

XS5W-T421-[IMD-K "

Rugged type cable with connectors on both ends (M12/RJ45)
Wire gauge and number of pairs: AWG22, 2-pair cable
Cables length:0.3 m,0.5m, Tm,2m,3m,5m, 10m, 15m

XS5W-T421-CIMC-K ™2

Rugged type cable with connectors on both ends (M12 L/RJ45)
Wire gauge and number of pairs: AWG22, 2-pair cable
Cables length:0.3m,0.5m, Tm,2m,3m,5m, 10m, 15m

XS5W-T422-CIMC-K ™2

Wire gauge and number of Cables

Hitachi Metals, Ltd.

NETSTAR-C5E

pairs: AWG24, 4-pair cable %‘\B 0.5 x 4P
Kuramo Electric Co. KETH-SB™
SWCC Showa Cable Systems Co. FAE-50047
RJ45 connectors  |Panduit Corporation MPS588-C3
Wire gauge and number of Cables Kuramo Electric Co. KETH-PSB-OMR™
pairs: AWG22, 2-pair cable JMACS Japan Co.,Ltd. PNET/B™

RJ45 assembly con-| OMRON XS6G-T421-174
nector
- For EtherNet/IP Wire gauge and number of Cables Fujikura Ltd. F-LINK-E 0.5mm x 4P

pairs: 0.5 mm, 4-pair cable RJ45 connectors

Panduit Corporation

MPS588°>

The lineup features Low Smoke Zero Halogen cables for in-cabinet use and PUR cables for out-of-cabinet use.
For details, refer to Cat.No.G019.

We recommend you to use above cable for EtherCAT and EtherNet/IP, and RJ45 connector together.

We recommend you to use above cable for EtherCAT and EtherNet/IP, and RJ45 assembly connector together.

> We recommend you to use above cable For EtherNet/IP and RJ45 Connectors together.

Note: Please be careful while cable processing, for EtherCAT, connectors on both ends should be shield connected and for EtherNet/IP, connectors on only one end should be shield connected.

Automation software Sysmac Studio
Please purchase a DVD and licenses the first time you purchase the Sysmac Studio. DVDs and licenses are available individually. The license does not include the DVD.

Sysmac Studio
Standard Edition
Ver.l.__

SYSMAC-SE200D

SYSMAC-SE201L

SYSMAC-SE203L

The Sysmac Studio is the software that provides an integrated environment for | - (Media only) pvD"!
setting, programming, debugging and maintenance of machine automation  [4 jicense _
controllers including the NJ/NX Series, EtherCat Slave, and the HMI. -

Sysmac Studio runs on the following OS. 3 license -
Windows XP (Service Pack 3 or higher, 32-bit version)/ 10 license -

SYSMAC-SE210L

Windows Vista (32-bit version)/Windows 7 (32-bit/64-bit version)/Windows 8 {30 |icense

SYSMAC-SE230L

(32-bit/64-bit version)/Windows 8.1 (32-bit/64-bit version)/Windows 10
(32bit/64bit version)

50 license -

SYSMAC-SE250L

Sysmac Studio

Sysmac Studio Vision Edition is a limited license that provides selected functions | 1 license -

SYSMAC-VE0O1L

Vision Edjtign required for FH-series/FQ-M-series Vision Sensor settings.

Ver1,__ 2"

Sysmac Studio Sysmac Studio Robot Additional Option is a license to enable the Vision & Robot | 1 license - SYSMAC-RA401L
Robot édditional integrated simulation.

Option 3

T The same media is used for both the Standard Edition and the Vision Edition.
*2 With the Vision Edition, you can use only the setup functions for FH-series/FQ-M-series Vision Sensors.
3 This product is a license only. You need the Sysmac Studio Standard Edition DVD media to install it.

Note 1. Site licenses are available for users who will run Sysmac Studio on multiple computers. Ask your OMRON sales representative for details.
2. Sysmac Studio version 1.07 or higher supports the FH Series. Sysmac Studio does not support the FH-L550/-L550-10.

FH-series

Inspection systems

Development environment
Please purchase a CD-ROM and licenses the first time you purchase the Application Producer. CD-ROMs and licenses are available individually. The license does not include the CD-ROM.

Application Producer

Specifications

Software components that provide a development environment to further
customize the standard controller features of the FH Series.

System requirements:
CPU: Intel Pentium processor (SSE2 or higher)

0S: Windows 7 Professional (32/64bit) or Enterprise(32/64bit) or

Ultimate (32/64bit),

Windows 8 Pro(32/64bit) or Enterprise(32/64bit),
Windows 8.1 Pro(32/64bit) or Enterprise(32/64bit)
.NET Framework: NET Framework 3.5 or higher
Memory: At least 2 GB RAM

Available disk space: At least 2 GB

Browser: Microsoft® Internet Explorer 6.0 or later
Display: XGA (1024 x 768), True Color (32-bit) or higher
Optical drive: CD/DVD drive

The following software is required to customize the software:

Microsoft® Visual Studio® 2010 Professional or
Microsoft® Visual Studio® 2008 Professional or
Microsoft® Visual Studio® 2012 Professional

Number of model Order code
standards

licenses

—(Media only) CD-ROM FH-AP1

1 license - FH-AP1L

Accessories

em _____________[Descriptions _______________________________________________ lOdercode_______|

LCD Monitor 8.4 inches FZ-M08
LCD Monitor cable 2m FZ-VM 2M
& When you connect a LCD Monitor FZ-MO08 to FH sensor controller, please use it in combination |5 FZ-VM 5M
¢ with a DVI-I -RGB conversion connector FH-VMRGB.
. DVI-I -RGB conversion connector FH-VMRGB
USB Memory 2GB FZ-MEM2G
., 8GB FZ-MEMSG
SD Card 2GB HMC-SD291
. 4GB HMC-SD491
l Display/USB Switcher FZ-DU
- Mouse recommended products -
Driverless wired mouse
(A mouse that requires the mouse driver to be installed is not supported.)
EtherCAT junction slaves 3 port Power supply voltage: Current consumption: GX-JCO3
' 20.4t028.8VDC 0.08 A
(24 VDC-15 to 20%)
6 port Current consumption: GX-JC06
. 0.17A
Industrial switching hubs for |3 port Failure detection: None Current consumption: W4S1-03B
’ EtherNet/IP and Ethernet 0.08 A
5 port Failure detection: None Current consumption: W4S1-05B
' 5 port Failure detection: Supported 0124 W451-05C
- Calibration plate FZD-CAL
) Common items DIN rail mounting bracket FH-XDM-L
o related to DIN rail
% (for FH-L550/-L550-10)
DIN 35 mm rail PHOENIX CONTACT Length: 75.5/95.5/115.5/ |NS 35/7,5
200 cm PERF
= Height: 7.5mm
é Material: Iron
Surface: Conductive
Length:75.5/95.5/115.5/  |NS 35/15
200 cm PERF
Height: 15mm
Material: Iron
Surface: Conductive
End plate PHOENIX CONTACT Need 2 pieces each sensor | CLIPFIX 35
controller
- External lighting - FLV Series '

FL Series’!




tem ________[|oesciptons  __________________ __ _______ ___ |odercode | M42-mount Lens for large image sensor (Recommend: FH-S' 112)
Lighting controller For FLV-Series Camera Mount Lighting  [FLV-TCC Series”! Model 3Z4S-LE 3Z4S-LE 3Z4S-LE 3Z4S-LE 3Z4S-LE 3Z4S-LE
(Required to control Controller VS-L1828/M42-10 VS-L2526/M42-10 VS-L3528/M42-10 VS-L5028/M42-10 VS-L8540/M42-10 VS-L10028/M42-10
*) external lighting from a controller) Appearance/
Dimensions ' ' ' ' ’\
‘ Analog Lighting Controller| FLV-ATC Series ' (mm) w50 x;@k s dia.\,ﬁk R, e o o - e )1/2?5 o e
- Focal length 18 mm 25 mm 35mm 50 mm 85 mm 100 mm
- For FL-Series Eamteral‘l"’m”“t Lighting |FL-TCC Series Aperture (FNo.) |2.8t016 261016 281016 281016 40t016 281016
/ ontroller
/ Filter size M55.0 P0.75 M55.0 P0.75 M62.0 P0.75 M62.0 P0.75 M52.0 P0.75 M52.0 P0.75
For Intelligent Compact Digital CMOS Camera Mounting Bracket FQ-XL 21?::;‘:;; 1:8inch
l Mount M42 mount
Mounting Brackets FQ-XL2 Lenses for small camera
- Model FZ-LES3 FZ-LES6 FZ-LES16 FZ-LES30
Polarizing Filter FQ-XF1 Sfrg:::::s’ ‘ ‘ '
Attachment i )
a (mm) 12 dia. \{/15} 12 dia. o7 12 dia. \4‘1 12dia) e
- Mounting Bracket for FZ-S['] FZ-S-XLC Focal length 3mm 6mm 16 mm 30 mm
Mounting Bracket for F2-SC12M SN Aperture (FNo.)  |2.0t0 16 201016 341016 341016
Mounting Bracket for FZ-SH[] FZ-SH-XLC
Mounting Bracket for FH-S[], FZ-S['15M2 FH-SM-XLC Extension tubes
- Mounting Bracket for FH-SI 112 il e Lenses For M42 mount Lenses! For C mount Lenses * For Small Digital CCD Cameras
1 Refer to the Vision Accessory Catalog (Cat. No. Q198) for details. Order code 3745-LE VS-EXR/M42 3745-LE SV-EXR FZ-LESR
Lenses Contents Set of 5 tubes Set of 7 tubes Set of 3 tubes
(20 mm, 10 mm, 8 mm, 2 mm, and 1T mm) (40 mm, 20 mm,10 mm, 5 mm, 2.0 mm, (15 mm,10 mm, 5 mm)
C-mount Lens for 1/3-inch image sensor (Recommend: FZ-S[ 1/FZ-SH[_J/FH-S[]) Maximum outer diameter: 47.5 mm dia. 1.0 mm, and 0.5 mm) Maximum outer diameter: 12 mm dia.
Model 374SLE  [3Z4S-LE  |3Z4S-LE  |3Z4S-LE  |3Z4S-LE  |3Z4S-LE  |3Z4S-LE  |3Z4S-LE 3745-LE 3745-LE 3745-LE - Maximum outer diameter: 30 mm dia.
SV-03514V |SV-04514V |SV-0614V  |[SV-0813V  [SV-1214V  [SV-1614V  [SV-2514V  [SV-3518V SV-5018V SV-7527V SV-10035V ' Do not use the 0.5-mm, 1.0-mm, and 2.0-mm extension tubes attached to each other. Since these extension tubes are placed over the threaded section of the lens or other extension tube,
Appearance/ the connection may loosen when more than one 0.5-mm, 1.0-mm or 2.0-mm extension tube are used together.
Dimensions ’ . ‘ ‘ ‘ ‘ 0 ‘ ‘ ‘ Reinforcement is required to protect against vibration when extension tubes exceeding 30 mm are used.
(mm) 25 d‘a\)/ao:t 205 ma.\)/zg\f; 29 dia. \,4% 2562 | 294 45\ 29 dwa.\% 20 dla.\\‘ﬁi\ 29 a.a.\,é;wpzm] o | a2 da g qmpeo | “‘\»{.of\ e | “ia'\ﬁﬁ[\in;m] . When using the extension tube, check it on the actual device before using it.
37.5[WD:300] 39.4[WD:1000] 44.4{WD:1000] 46.3]WD:1000]
Focal length 3.5mm 4.5mm 6 mm 8mm 12mm 16 mm 25 mm 35mm 50 mm 75 mm 100 mm
Aperture (F No.) 1.4to Close [1.4to Close |1.4to Close [1.3 to Close |1.4to Close |1.4to Close |1.4to Close |1.8 to Close 1.8 to Close 2.7 to Close 3.5to Close
Filter size - - M27.0P0.5 |[M25.5P0.5 [M27.0P0.5 |M27.0P0.5 [M27.0P0.5 |M27.0 P0.5 M30.5 P0.5 M30.5 P0.5 M30.5 P0.5
Maximum 1/3inch 1/3inch 1/3inch 1/3inch 1/3inch 1/3 inch 1/3inch 1/3inch 1/3inch 1/3inch 1/3inch
Sensor size
Mount Cmount
C-mount Lens for 2/3-inch image sensor (Recommend: FZ-S[ 12M/FZ-S[15M2/FH-S[_J05R)
(3Z4S-LE SV-7525H and 3Z4S-LE SV-10028H can also be used for FH-S[ 102 and FH-S[104)
Model 3Z4S-LE 3Z4S-LE 3Z4S-LE 3Z4S-LE 3Z4S-LE 3Z4S-LE 3Z4S-LE 3Z4S-LE 3Z4S-LE
SV-0614H SV-0814H SV-1214H SV-1614H SV-2514H SV-3514H SV-5014H SV-7525H SV-10028H
Appearance/
Dimensions \ 2
.0 .e el e 0 @ @ o
(mm) ' i ja. . 3 ) ) ‘ 2 .
» d% 00 P, | 0darg, | de \,4_3 Ddar, g5y | 0w us | waPes | s eﬁg;g&»}] R ek
Focal length 6 mm 8mm 12mm 16 mm 25mm 35mm 50 mm 75 mm 100 mm
Aperture (F No.) 141016 141016 141016 141016 141016 141016 141016 2.5 to Close 2.8 to Close
Filter size M40.5 P0.5 M35.5P0.5 M27.0 PO.5 M27.0 PO.5 M27.0 P0.5 M35.5 P0.5 M40.5 P0.5 M34.0 P0.5 M37.5P0.5
Maximum 2/3inch 2/3inch 2/3inch 2/3inch 2/3inch 2/3inch 2/3inch 1inch 1inch
Sensor size
Mount Cmount
C-mount Lens for 1-inch image sensor (Recommend: FH-S[102/FH-S[]04)
(3Z4S-LE SV-7525H with focal length of 75 mm and 3Z4S-LE SV-10028H with focal length of 100 mm are also available.)
Model 3Z4S-LE 3Z4S-LE 3Z4S-LE 3Z4S-LE 3Z4S-LE 3Z4S-LE 3Z4S-LE
VS-0618H1 VS-0814H1 VS-1214H1 VS-1614H1N VS-2514H1 VS-3514H1 VS-5018H1
Appearance/
Dimensions ' ' ‘ '\ o .
(mm) 64.5 dia. i 38 dia. .~ " da o 38 diag— 38 dia. ) ! 44 dia. ,) )
R —at il el S e e
Focal length 6 mm 8mm 12mm 16 mm 25 mm 35mm 50 mm
Aperture (F No.) 1.8t016 14t016 141016 141016 141016 14t016 1.8t016
Filter size Can not be M55.0 P0.75 M35.5 P0.5 M30.5 P0.5 M30.5 P0.5 M30.5 P0.5 M40.5 P0.5
used a filter
Maximum 1inch 1inch 1inch 1inch 1inch 1inch 1inch
sensor size
Mount Cmount




FH-series Inspection systems

Specifications

FH sensor controllers

High-speed controllers/standard controllers

Sensor controller series FH-3000 series FH-1000 series
High-speed controller (4 cores) Standard controller (2 cores)
Sensor controller model FH-3050 FH-3050-10 FH-3050-20 [FH-1050  [FH-1050-10  [FH-1050-20

Controller Type BOX type
Parallel 10 NPN/PNP (common)
Main Operation Standard Yes
functions mode Double speed multi-  |Yes
input
Non-stop adjustment |Yes
mode
Multi-line random- Yes (Maximum 8 lines)
trigger mode
Parallel processing Yes
Number of connectable camera 2 |4 8 2 4 8
Supported FH-S series camera All of the FH-S series cameras All of the FH-S All of the FH-S series cameras All of the FH-S
camera are connectable. series cameras are connectable. series cameras
are connectable.” are connectable.”
FZ-S series camera All of the FZ-S series cameras are connectable.
Camera I/F OMRON I/F
Possible number of scenes 128
Operating USB Mouse Yes (wired USB and driver is unnecessary type)
on Ul Touch Panel Yes (RS-232C/USB connection: FH-MT12)
Setup Create the processing flow using Flow editing.
Language Japanese, English, Simplified Chinese, Traditional Chinese, Korean, German, French, Spanish, Italian
External Serial communication RS-232Cx 1
interface Ethernet Protocol Non-procedure (TCP/UDP)
communication |/ 1000BASE-Tx 1 |1000BASE-T x 2 T000BASE-T x 1 1000BASE-T x 2
EtherNet/IP communication Ethernet port (transmission rate: 1Gbps)
EtherCAT communication Yes (slave)
Parallel 1/0 12 inputs/31 outputs:

Use 1 Line.
Operation mode: Except Multi-line random-trigger mode.

17 inputs/37 outputs:

Use 2 Lines.

Operation mode: Multi-line random-trigger mode.
14 inputs/29 outputs:

Use 3 to 4 Lines.

Operation mode: Multi-line random-trigger mode.

19 inputs/34 outputs:

Use 5 to 8 Lines.

Operation mode: Multi-line random-trigger mode.
Encoder interface Input voltage: 5 V+5%

Signal: RS-422A LineDriver Level
Phase A/B/Z: 1 MHz

Monitor interface DVI-l output (Analog RGB & DVI-D single link) x 1
USB I/F USB2.0 host x 4 (BUS Power: Port5 V/0.5 A)
SD Card I/F SDHC x 1
Indicator Main POWER: Green
lamps ERROR: Red
RUN: Green
ACCESS: Yellow
Ethernet NET RUN: Green NET RUN1: Green NET RUN: Green NET RUNT: Green
NET LINK NET LINK ACK1: Yellow NET LINK NET LINK ACK1: Yellow
ACT: Yellow NET RUN2: Green ACT: Yellow NET RUN2: Green
NET LINK ACK2: Yellow NET LINK ACK2: Yellow
SD Card SD POWER: Green
SD BUSY: Yellow
EtherCAT EtherCAT RUN LED: Green

EtherCAT LINK/ACT IN LED: Green
EtherCAT LINK/ACT OUT LED: Green
EtherCAT ERR LED: Red

Power-supply voltage 20.4t0 26.4 VDC

FH-series Inspection systems

Sensor controller series FH-3000 series FH-1000 series
High-speed controller (4 cores) Standard controller (2 cores)

Sensor controller model FH-3050 FH-3050-10 FH-3050-20 [FH-1050  [FH-1050-10 FH-1050-20

Current When connected |Connected to 5.0 A max. 5.4 A max. 6.4 A max. 4.7 A max. 5.0 A max. 5.9 A max.
consumption |to 2 cameras
a Controller Connected to - 7.0 A max. 8.1 A max. - 6.5 A max. 7.5 Amax.
4 cameras
Connected to - - 11.5 A max. - - 10.9 A max.
8 cameras
When not Connected to 4.1 A max. 4.2 A max. 5.2 A max. 3.6 A max. 3.7 Amax. 4.5 A max.
connected 2 cameras
toa controller Connected to - 4.8 A max. 5.6 A max. - 4.3 Amax. 5.0 A max.
4 cameras
Connected to - - 6.8 A max. - - 6.2 A max.
8 cameras
Built-in FAN Yes
Usage Ambient temperature range Operating: 0 to 50°C
environment Storage: —20 to 65°C (with no icing or condensation)
Ambient humidity range Operating: 35% to 85% RH
Storage: 35% to 85% RH (with no condensation)
Ambient atmosphere No corrosive gases
Vibration tolerance Oscillation frequency: 10 to 150 Hz

Half amplitude: 0.1 mm

Acceleration: 15 m/s?

Sweep time: 8 minute/count

Sweep count: 10

Vibration direction: up and down/front and behind/left and right

Shock resistance Impact force: 150 m/s?
Test direction: up and down/front and behind/left and right

Noise Fast transient DC power

immunity burst Direct infusion: 2 kV, Pulse rising: 5 ns, Pulse width: 50 ns,

Burst continuation time: 15 ms/0.75 ms, Period: 300 ms, Application time: 1 min
1/0 line

Direct infusion: 1 kV, Pulse rising: 5 ns, Pulse width: 50 ns,

Burst continuation time: 15 ms/0.75 ms, Period: 300 ms, Application time: 1 min

Grounding Type D grounding (100 Q or less grounding resistance)
External Dimensions 190 mm x 115 mm x 182.5 mm
features Note Height: Including the rubber feet at the base.
Weight Approx. 3.2 kg |Approx. 34kg Approx. 3.4 kg |Approx. 3.2kg Approx. 3.4 kg Approx. 3.4 kg
Degree of protection IEC60529 IP20
Case material Cover: zinc-plated steel plate
Side plate: aluminum (A6063)
Accessories Instruction sheet (Japanese and English): 1, Instruction installation manual for FH series:1,

General compliance information and instructions for EU:1, Power source (FH-XCN): 1 (male),
Ferrite core for camera cable: 2 (FH-3050, FH-1050), 4 (FH-3050-10, FH-1050-10), 8 (FH-3050-20, FH-1050-20)

1 When the 12 megapixels camera: max. 4 cameras are connectable. When use except 12 megapixels cameras: max. 8 cameras are connectable.
* Py . .
2 Existing third class grounding

Lite controllers

Lite controller
Sensor controller model FH-L550 FH-L550-10

Controller Type BOX type
Parallel 10 NPN/PNP (common)
Main Operation mode |Standard Yes
functions Double speed multi-  |Yes
input
Non-stop adjustment |Yes
mode
Multi-line random- No
trigger mode
Parallel processing NPN/PNP (common)
Number of connectable camera 2 4
Supported FH-S series camera All of the FH-S series cameras are connectable
Camera FZ-S series camera All of the FZ-S series cameras are connectable.
Camera I/F OMRON I/F
Possible number of scenes 128
Ul operations USB Mouse Yes (wired USB driver-less type)
Touch Panel Yes (RS-232C/USB connection: FH-MT12)
Setup Create the processing flow using Flow editing.
Language Japanese, English, Simplified Chinese, Traditional Chinese, Korean, German, French, Spanish, Italian
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Model ___________FHsM FH-SC FH-SM02 FH-5C02 FH-SM04 FH-5C04 FH-SM12 FH-5C12

Frame rate 308fps (3.3 ms) ‘zw fps(46ms)” ‘118 fos 85 ms)” 389ps (257 ms)’!
Sensor controller model FH-L550 FH-L550-10 (Image acquisition time)
External Serial communication RS-232C x 1 Lens mounting Cmount M42 mount
interface Ethernet Protocol Non-procedure (TCP/UDP) Field of vision, Selecting a lens according to the field of vision and installation distance
communication [|/F 1000BASET x 1 installation distance
Ambient temperature range |Operating: 0 to 40 °C, Storage: —25 to 65 °C (with no icing or condensation
EtherNet/IP communication Ethernet port (transmission rate: 1 Gbps) - p - 9 P 9 9 ( 9 )
— Ambient humidity range Operating and storage: 35% to 85% (with no condensation)
EtherCAT communication No Weiaht A 105 |A o A o
ei rox. rox. rox.
Parallel 1/0 High-speed input: 1 9 - pp - 9 pp g pp g
Normal speed: 9 Accessories Instruction manual
High-speed output: 4 “1 Framerate in high speed mode when the camera is connected using two camera cables.
Normal speed: 23
Encoder interface None Digital CMOS cameras
Monitor interface DVH output (Analog RGB & DVI-D single link) x 1 [Model ~ |FH-sMosR FH-SCOSR
USB I/F USB2.0 host x 1: BUS Power: Port 5 V/0.5 A Image elements CMOS image elements (1/2.5-inch equivalent)
USB3.0 x 1: BUS Power: Port 5 V/0.5 A Color/Monochrome Monochrome ICoIor
SD Card I/F SDHCx1 Effective pixels 2,592 (H) x 1,944 (V)
Indicator Main POWER: Green Imaging area H x V 570 x 428 (7.13 mm)
lamps FE{TJT\IOE Red (opposing corner)
: Green o
ACCESS: Yellow Pixel size 2.2 (um) x 2.2 (um)
Ethernet NET RUN: Green Scan type Progressive
NET LINK ACT: Yellow Shutter Method Rolling shutter
SD Card SD POWER: Green Shutter function Electronic shutter;
SD BUSY: Yellow Shutter speeds can be set from 500 to 10,000 ms in multiples of 50 us
EtherCAT None Frame rate 14 fps (71.7 ms)
Power-supply voltage 20.4 10 26.4 VDC (Image acqu'lsmon time)
Current When connected |Connected to 3.5 Amax. 3.7 Amax. Lens mounting C mount
consumption [to a Controller 2 cameras Field of vision, Installation  |Selecting a lens according to the field of vision and installation distance
Connected to - 5.9 Amax. distance
4 cameras Ambient temperature range |Operating: 0 to 40°C
Connected to _ _ Storage: -30 to 65°C (with no icing or condensation)
8 cameras Ambient humidity range Operating: 35% to 85%RH
When not Connected to 1.5 A max 1.7 A max Storage: 35% to 85% RH (with no condensation)
connected 2 cameras Weight Approx.52 g
toaController  |connected to _ 2.0 A max. Accessories Instruction Sheet
4 cameras

Connected to - _ Digital CCD cameras

8xcameras [Model  [rzs  [rzsc FZ-52M FZ-SC2M FZ-S5M2 FZ-SC5M2

Built-in FAN No Image elements Interline transfer reading all pixels, Interline transfer reading all pixels, Interline transfer reading all pixels,
Usage Ambient temperature range Operating: 0 to 55°C CCD image elements (1/3-inch equivalent) CCD image elements (1/1.8-inch equivalent) CCD image elements (2/3-inch equivalent)
environment Storage: -25 to 70°C Color/Monochrome Monochrome |Co|or Monochrome |COI0r Monochrome |Co|or
Ambient humidity range Operating and Storage: 10% to 90% RH (with no condensation) Effective pixels 640 (H) x 480 (V) 1,600 (H) x 1,200 (V) 2,448 (H) x 2,044 (V)
Ambient atmosphere No corrosive gases Imaging areaH x V 4.8 x 3.6 (6.0mm) 7.1 x5.4(8.9mm) 8.4 x7.1(11mm)
Vibration tolerance 5 t0 8.4 Hz with 3.5 mm amplitude, 8.4 to 150 Hz, acceleration of 9.8 m/s* (opposing corner)
100 min each in X, Y, and Z directions (10 sweeps of 10 min each = 100 min total) Pixel size 7.4 (um) x 7.4 (um) 4.4 (um) x 44 (um) 3.45 (um) x 3.45 (um)
Shock resistance Impact force: 150 m/s? Shutter function Electronic shutter; select shutter speeds from 20 ps to 100 ms
Test direction: up and down/front and behind/left and right Partial function 12 t0 480 lines 1210 1,200 lines 12t0 2,044 lines
Noise Fast transient burst DC power
Frame rate 80fps(12.5ms 30fps (33.3ms 16 fps (62.5 ms;
immunity Direct infusion: 2 kV, Pulse rising: 5 ns, Pulse width: 50 ns, (Image acquisition time) ps( ) ps ) ps )
Burst continuation time: 15 ms/0.75 ms, Period: 300 ms, Application time: 1 min -
1/0 line Lens mounting Cmount
Direct infusion: 1 kV, Pulse rising: 5 ns, Pulse width: 50 ns, Field of vision, Selecting a lens according to the field of vision and installation distance
Burst continuation time: 15 ms/0.75 ms, Period: 300 ms, Application time: 1 min installation distance
Grounding Type D grounding (100 Q or less grounding resistance) ' Ambient temperature range |Operating: 0 to 50 °C Operating: 0 to 40 °C
External Dimensions 200 mm x 80 mm x 130 mm Storage: ~25t0 65 °C Storage: ~25t0 65 °C
features Weight Approx. 15 kg Approx. 15 kg : _ (with no icing or condensation) (with no icing or condensation)
Degree of protection [EC60529 1P20 Glm.bl::t humidity range :peratinsgsand storage: 35% to 85% (with no condenls:tion) — |A —
Case materials PC A &9 - I pprox.A J I pprox. 729 pprox. #29
ccessories nstruction manua
Accessories Instruction sheet (Japanese and English): 1, Instruction installation manual for FH-L series: 1, ! fuct u

General compliance information and instructions for EU:1, Power source (FH-XCN-L): 1 (male)

Small CCD Digital cameras
“ Existing third class grounding

Model FZ-SF FZ-SFC FZ-SP FZ-SPC
Cameras Image elements Interline transfer reading all pixels, CCD image elements (1/3-inch equivalent)
Color/Monochrome Monochrome |Co|or |M0n0chr0me |Co|or

High-speed Digital CMOS cameras

Effective pixels 640 (H) x 480 (V)
[Model ~ [FHsm FH-SC FH-SM02 FH-5C02 FH-SM04 FH-SC04 FH-SM12 FH-5C12 .
Imaging areaH x V 4.8 x 3.6 (6.0mm)

Image elements CMOS image elements CMOS image elements CMOS image elements CMOS image elements (opposing corner)
(1/3-inch equivalent) (2/3-inch equivalent) (1-inch equivalent) (1.76-inch equivalent) Pixel size 7.4 (1m) x 7.4 (um)

Color/Monochrome Monochrome ICoIor Monochrome ICoIor Monochrome |Co|or Monochrome |Color Shutter function Electronic shutter; select shutter speeds from 20 um to 100 ms

Effective pixels 640 (H) x 480 (V) 2,040 (H) x 1,088 (V) 2,040 (H) x 2,048 (V) 4,084 (H) x 3,072 (V) Partial function 12 10 480 lines

Imaging area H x V 4.8 x 3.6 (6.0 mm) 11.26 x 5.98 (12.76 mm) 11.26 x 11.26 (15.93 mm) 22.5x%16.9 (28.14 mm) Frame rate 80 fps (12.5ms)

(t?pposrlng corner) (Image acquisition time)

P;‘xel SIZ? 7i4 (um) x 7h.4 (um) 5i5 (um) x Sh.S (um) 5.5 (um) x 5.5 (um) 5|.5 (um) x 5h.5 (um) Lens mounting Special mount (M10.5 P0.5)

Shutter function Electronic shutter; Electronic shutter; Electronic shutter; n . X X . X N X
Shutter speeds can be set from 20 us | Shutter speeds can be set from 25 s to 100 ms. Shutter speeds can be set from 60 ps Field of vision, Selecting alens according to the field of vision and installation distance

installation distance

to 100 ms. to 100 ms.
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Ambient temperature range

0to 45 °C (camera head)

Operating: 0 to 50 °C (camera amp)

Storage: -25 to 65 °C (with no icing or condensation)

Ambient humidity range

Operating and storage: 35% to 85% (with no condensation)

Weight

Approx. 150 g

Accessories

Four mounting brackets (M2)

Instruction manual, installation bracket,

Instruction manual

High-speed Digital CCD cameras

Image elements

FZ-SH FZ-SHC

Interline transfer reading all pixels,
CCD image elements (1/3-inch equivalent)

Color/Monochrome Monochrome |Co|or
Effective pixels 640 (H) x 480 (V)

Imaging area Hx V 4.8 x 3.6 (6.0mm)

(opposing corner)

Pixel size 7.4 (um) x 7.4 (um)

Shutter function

Electronic shutter; select shutter speeds from 1/10 to 1/50,000 s

Partial function

12 t0 480 lines

Frame rate
(Image acquisition time)

204 fps (4.9ms)

Field of vision,
installation distance

Selecting a lens according to the field of vision and installation distance

Ambient temperature range

Operating: 0 to 40 °C

Storage: —25 to 65 °C (with no icing or condensation)

Ambient humidity range

Operating and storage: 35% to 85% (with no condensation)

Weight

Approx. 1059

Accessories

Instruction manual

Intelligent Compact Digita

| CMOS cameras

[Model ~ [Fz-sqoioF FZ-SQO50F FZ-5Q100F FZ-5Q100N

Image elements

CMOS color image elements (1/3-inch equivalent)

Color/Monochrome

Color

Effective pixels

752 (H) x 480 (V)

Imaging areaHxV
(opposing corner)

4.57 x 2.88 (5.35mm)

Pixel size 6.0 (um) x 6.0 (um)
Shutter function 1/250to 1/32,258
Partial function 810480 lines
Frame rate 60 fps (16.7 ms)

(Image acquisition time)

Field of vision 7.5%x4.71t013 x82mm 13x8.2t053 x33 mm 53 x 3310240 x 153 mm 29 x 1810300 x 191 mm
Installation distance 38 to 60 mm 56t0 215 mm 220t0 970 mm 3210380 mm
LED class™ Risk Group 2

Ambient temperature range

Operating: 0 to 50 °C
Storage: -25 to 65 °C

Ambient humidity range

Operating and storage: 35% to 85% (with no condensation)

Weight

Approx. 150 g

Approx. 140 g

Accessories

Mounting bracket (FQ-XL), polarizing filter attachment (FQ-XF1), instruction manual and warning label

“I' Applicable standards: [EC62471-2

Cable, Monitor

Camera cables

FZ-VS3 FZ-VSB3 FZ-VSL3 FZ-VSLB3
(2m) (2m) (2m) (2m)

Shock resistiveness
(durability)

10 to 150 Hz single amplitude 0.15 mm

3 directions, 8 strokes, 4 times

Ambient
temperature range

Operation and storage: 0 to 65 °C
(with no icing or condensation)

Ambient humidity range

Operation and storage: 40% to 70% RH

(with no condensation)

Ambient atmosphere

No corrosive gases

Material

Cable sheath, connector: PVC

Minimum bending radius

69 mm 69 mm 69 mm

69 mm

Weight

Approx. 170 g |Approx. 180 g|Approx. 170 g|Approx. 180 g

Cable Extension Unit

Power supply voltage™'

11.5t0 13.5VDC

)
Current consumption

1.5 A max.

Ambient temperature range

Operating: 0 to 50 °C; Storage: -25 to 65 °C

(with no icing or condensation)

Ambient humidity range

Operating and storage: 35% to 85%
R 4 e

[ R SR S,

Weight

Approx. 2409

Accessories

Instruction Sheet and 4 mounting screws

"1 A12-VDC power supply must be provided to the Cable Extension Unit when connecting
the Intelligent Compact Camera, or the Lighting Controller.
2 The current consumption shows when connecting the Cable Extension Unit to an external

power supply.

Long-distance Camera Cables

Woder ———rzusausm FzysLa 13 m)

Shock resistiveness
(durability)

10 to 150 Hz single amplitude 0.15 mm
3 directions, 8 strokes, 4 times

Ambient
temperature range

Operation and storage: 0 to 65 °C
(with no icing or condensation)

Ambient humidity range

Operation and storage: 40% to 70% RH
(with no condensation)

Ambient atmosphere

No corrosive gases

Material

Cable sheath, connector: PVC

Minimum bending radius

78 mm

Weight

Approx. 1400 g

FH-series

Encoder Cable

Model FH-VR

Inspection systems

Model__________JFH-\R

Ambient atmosphere No corrosive gases

Material Cable Jacket: Heat, oil and flame resistant PVC
Connector: polycarbonate resin

Vibration 10 to 150 Hz single amplitude 0.1 mm
resistiveness 3 directions, 8 strokes, 10 times

Ambient Operation: 0 to 50 °C; Storage: —10 to 60 °C
temperature range (with no icing or condensation)

Ambient Operation and storage: 35% to 85% RH

humidity range

(with no condensation)

Touch Panel Monitor

Minimum bending radius 65 mm
Weight Approx. 104 g

Model _ __________________________________ [fhuD

Major function

Display area

12.1inch

Resolution

1,024 (V) x 768 (H)

Number of color

16,700,000 colors (8 bit/color)

Brightness

500cd/m 2 (Typ)

Contrast ratio

600:1 (Typ)

Viewing angle

Left and right: each 80°, upward: 80°, downward: 60°

Backlight unit

LED, edge-light

Backlight lifetime About 100,000 hour

Touch panel 4wire resistive touch screen
External interface Video input analog RGB

Touch panel signal USB

RS-232C

Ratings Power supply voltage 24VDC (21.6 to 26.4 VDC)

Current consumption 0.5A

Insulation resistance Between DC power supply and Touch Panel Monitor FG: 20 MQ or higher (rated voltage 250 V)
Operating Ambient temperature range Operating: 0 to 50°C, Storage: —20 to 65°C (with no icing or condensation)

environment

Ambient humidity range

Operating and Storage: 20% to 85% RH (with no icing or condensation)

Ambient environment

No corrosive gas

Vibration resistance

10 to 150 Hz, one-side amplitude 0.1 mm (Max. acceleration 15 m/s?)
10 times for 8 minutes for each three direction

Degree of protection

Panel mounting: IP65 on the front

Operation Touch pen
Structure Mounting Panel mounting, VESA mounting
Weight Approx.2.6 kg
Material Front panel: PC/PBT, Front Sheet: PET, Rear case: SUS

Note: FH Series Sensor Controllers version 5.32 or higher is required.

Touch Panel Monitor cables

Cable type

DVI-Analog conversion cable

FH-VUAB (2 m)

XW2Z-200PP-1 (2 m)
USB Cable RS-232C Cable

Vibration resistance

10 to 150 Hz, one-side amplitude 0.1 mm, 10 times for 8 minutes for each three direction

Ambient temperature

Operating Condition: 0 to 50°C, Storage Condition: =10 to 60°C (with no icing or condensation)

Ambient humidity

Operating Condition: 35% to 85% RH, Storage Condition: 35% to 85% RH (with no icing or condensation)

Ambient environment

No corrosive gases

Material Cable outer sheath, Connector: PVC Cable outer sheath: PVC,
Connector: ABS/Ni Plating

Minimum bend radius 36 mm 25mm 59 mm

Weight Approx.220 g Approx.75 g Approx.162 g

EtherCAT Communications specifications

tem ____________________specifications

Communications standard

IEC61158 Type 12

Physical layer

100 BASE-TX (IEEE802.3)

Modulation Base band
Baud rate 100 Mbps
Topology Depends on the specifications of the EtherCAT master.

Transmission Media

Twisted-pair cable of category 5 or higher (double-shielded straight cable with aluminum tape and braiding)

Transmission Distance

Distance between nodes: 100 m or less

Node address setting

00to 9

External connection terminals

RJ45 x 2 (shielded) IN: EtherCAT input data, OUT: EtherCAT output data

Send/receive PDO data sizes

Input 56 to 280 bytes/line (including input data, status, and unused areas) Up to 8 lines can be set.”!

Output |28 bytes/line (including output data and unused areas) Up to 8 lines can be set.!

Mailbox data size

Input 512 bytes

Output  [512 bytes

Mailbox

Emergency messages, SDO requests, and SDO information

Refreshing methods

1/0-synchronized refreshing (DC)

1 This depends on the upper limit of the master.
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Version information

FH Series and programming devices
Use the latest version of Sysmac Studio Standard Edition/Vision Edition.

m Version of FH Series Corresponding version of Sysmac Studio Standard Edition/Vision Edition

FH-3050 (-_) Version 5.60 Supported by version 1.15 or higher.
FH-1050(-) Version 5.50 Supported by version 1.14.89 or higher.
Version 5.30 Supported by version 1.10.80 or higher.
Version 5.20 Supported by version 1.10 or higher.
Version 5.10 Supported by version 1.07.43 or higher.
Version 5.00 Supported by version 1.07 or higher. Not supported by version 1.06 or lower.

Components and functions

Sensor controllers
High-speed controllers/
Standard controllers
BOX type

(4-camera type)

Name Description

[1] POWER LED Lit while power is ON.
[2] ERROR LED Lit when an error has occurred.
[3] RUN LED Lit while the layout turned on output setting is displayed.
[4] ACCESS LED Blinks while the internal nonvolatile memory is accessed.
[5] SD POWER LED Blinks while power is supplied to the SD memory card and the card is usable.
[6] SD BUSY LED Blinks while the SD memory card is accessed.
[7] EtherCAT RUN LED Lit while EtherCAT communications are usable.
[8] EtherCAT LINK/ACT IN LED Lit when connected with an EtherCAT device, and blinks while performing communications.
[9] EtherCAT LINK/ACT OUT LED Lit when connected with an EtherCAT device, and blinks while performing communications.
[10] EtherCAT ERR LED Lit when EtherCAT communications have become abnormal.
[11] EtherNet NET RUN1 LED Lit while EtherNet communications are usable.
[12] EtherNet NET LINK/ACK1 LED Lit when connected with an EtherNet device, and blinks while performing communications.
[13] EtherNet NET RUN2 LED Lit when EtherNet communications are usable.
[14] EtherNet NET LINK/ACK2 LED Lit when connected with an EtherNet device, and blinks while performing communications.
Name Description
A SD memory card installation connector Install the SD memory card. Do not plug or unplug the SD memory card during measurement operation.
Otherwise measurement time may be affected or data may be destroyed.
B EtherNet connector Connect an EtherNet device.
Camera 2ch type Camera 4ch/8ch type
Ethernet port and Upper port:
EtherNet/IP port are EthorGATS Ethernet port Ethertlatn EtherCATD
sharing use. fon Lower port: ANt fon
Ethernet port and
e EtherNet/IP port are e at
EtherNet .
NET unkACT sharing use. NET AT
RUN ouT RUN2 ouT
LINK/ ECAT ﬂ] LINK/| ECAT[[D
ACT ERR ACT2 ERR
C USB connector Connect a USB device. Do not plug or unplug it during measurement operation.
Otherwise measurement time may be affected or data may be destroyed.
D RS-232C connector Connect an external device such as a programmable controller.
E DVI-I connector Connect a monitor.
F 1/0 connector (control lines, data lines) Connect the controller to external devices such as a sync sensor and PLC.
G EtherCAT address setup volume Used to set a node address (00 to 99) as an EtherCAT communication device.
H EtherCAT communication connector (IN) Connect the opposed EtherCAT device.
| EtherCAT communication connector (OUT) Connect the opposed EtherCAT device.
J Encoder connector Connect an encoder.
K Camera connector Connect cameras.
L Power supply terminal connector Connecta DC power supply. Wire the controllerindependently on other devices. Wire " the ground line. Be sure to ground

the controller alone.

"1 Use the attachment power terminal connector (male) of FH-XCN series.
For details, refer to 5-3 Sensor controller installation on Vision System FH/FZ5 series Hardware setup manual (Z366).

FH-series

Lite controll
BOX type

(4-camera type)

Inspection systems

ers

[2]

m
[3]
[5]

7
(8]

[4
[6]

Description

[1] PWR LED Lit while power is ON.
[2] ERROR LED Lit when an error has occurred.
[3] RUN LED Lit while the layout turned on output setting is displayed.
[4] ACCESS LED Blinks while the internal nonvolatile memory is accessed.
[5] SD PWR LED Lit while power is supplied to the SD memory card and the card is usable.
[6] SD BUSY LED Lit when access to the SD memory card.
[71 Ethernet NET RUN LED Lit while Ethernet communications are usable.
[8] Ethernet NET LINK/ACT LED Blinks when connected with an Ethernet device, and blinks while performing communications.
I T
A SD memory card installation Install the SD memory card. Do not plug or unplug the SD memory card during measurement operation. Otherwise
connector measurement time may be affected or data may be destroyed.
B USB 2.0 connector Connects to USB 2.0. Do not insert or remove during loading or writing of measurement or data.
The measurement time can be longer or data can be damaged.
C USB 3.0 connector Connects to USB 3.0. Do not insert or remove during loading or writing of measurement or data.
The measurement time can be longer or data can be damaged.
USB 3.0 has a high ability to supply the bus power.
Use the Sensor Controller by combining USB 3.0, faster transport can be realized.
D Ethernet connector Connect an Ethernet device.
Shared Ethernet port and EtherNet/IP port.
E RS-232C connector Connect an external device such as a programmable controller.
F Monitor connector Connect a monitor.
G Parallel connector Connect the controller to external devices such as a sync sensor.
(control lines, data lines)
H Camera connector Connect a camera.

Power supply terminal connector

Connecta DC power supply. Wire the controller independently on other devices. Wire"" the ground line. Be sure to ground
the FH Sensor Controller alone.

"1 Use the attachment power terminal connector (male) of FH-XCN-L series.
For details, refer to 5-3 Sensor controller installation on Vision System FH/FZ5 series Hardware setup manual(Z366).
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