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[ TpoMbILLNEHHBIN VIHTEPHET BeLLEN

Ha 6a3e NI myRIO
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BBeneHue

NHTEpHET Bewlen NnocTeNeEHHO BHEOPSETCS
B MHOYCTpUanbHble NPUNOXEHNS,
CBsi3blBasd YMHbIE YCTPOMCTBA, 1 NO3BOSISS
OOMeH AaHHbIMW, KOTOPbIN paHee He Bblin
OOCTYIEH.

[TpOMbILLSIEHHbIE YCTPOMNCTBA, Takme Kak
OaT4YMKKU, NCMNOSHUTESbHbIE YCTPOMCTBA,
KOHTpOiepbl NOAKITHOYAOTCA K CETH,
NO3BONSASA OHNaMH MOHUTOPUHT U
OVUCTaHUMOHHOE yrpaBrieHune.
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NNabopaTtopHbIn cTeHa lloT

Llenbto nabopatopHoro cteHaa lloT saensercs
npegocTaeneHne nnatgopmMbl NPOrPaMmmMHOro U
annapaTHoro obecneyeHun ans nayvyeHna koHuenuun lloT.

» OcHosaH Ha NI myRIO.

»  Ucnone3zyem nnamgbopmsl IBM Watson u ThingsSpot e
Kayecmee obriaka.

» Oxsamblieaem passfiuydHble acrieKmbl MPOMbIUIEHHO20
UHmMepHema seuweu.

» JlabopamopHbie pabombi rno co30aHur peuweHul Orns
asmomamus3ayuu, cucmem MOHUMoOpUHaa u m.o.

» BoamoxxHocmb co3daHusi cepeepa 051 M0OCOeOUHEHUS
HeCKOIbKUX «eeuweli»y 0OHOBPEMEHHO.

»  PykogoOcmeo rorb3osamerisi C KpamkuM KypcoMm U

UHCMPYKUUSIMU 10 8bINosiHeHUto nabopamopHsbix pabom.
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[Tonb3oBaTenbLCcknn HTepdoenc

YAo006HbIN NoNb3oBaTeENbCKNN MHTEPdENC NO3BOMAET fIErkoe n3ydeHne 1 noHnmaHme koHuenuum lloT.

% Industrial Internet of Things Lab
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WMHaycmpuaabHbIG uHMepHem Beltel

lMNoakaoueHUEe AaMUUKOB U UCNOAHUMEAbH!

ycmpoucms k NI myRIO

lNepeaaua u npuem AaHHBIX NO cemu
Cmamucmuueckul aHaAu3
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JTabopaTtopHble paboThbl

OcHossbl Il0T n cospaHue
“Bewten” ¢ NoOMOoLLbH
nnargopmbl NI myRIO

» [NogkntoyeHne 4aTynKoB U
NCMONHUTENBHbIX YCTPONCTB K NI
myRIO

» BBeneHue B cuctemsl cbopa
OaHHbIX

» BaeneHune B cuctembl ynpaslieHus

» I'Iepep,aqa n rnpnem gaHHbIX No
CceTn

russia.ni.com

AHanu3 gaHHbIX 4aTYUKOB.
CTatuctuyecknum aHanms.
bonblume aaHHbIe.

» MeToabl KOHBEPTaALMN AAHHbIX
[aT4YnKOB B pm3ndeckme
BEJTMYNHbI

» CraTucTmyeckum aHanums

»  AnropuTtMbl Ans 6onbWNX AaHHbIX X

NHTepHeT Belen ans
NPOMBbILLSTIEHHOCTU

» ABTOMaTM3aLMSA BpaLLEHMS TPOaYyKTOB
Ha cknagax

»  MOHUTOPUHT N KOHTPOSb
Temneparypbl, AUCTaHLMOHHas
CMrHanmsaums

[ncTaHUNOHHBIN KOHTPOMb OPOLUEHUS

» [lepenayva gaHHbIX O Tpadmke U
noroge ¢ obnaka Ha cucTeMbl
npegynpexaeHus

» CosgaHue yganeHHoOn cucTeMmbl

CMrHanusauum onsi 4eTeKTMpoBaHMs
OTKpPbIBaHUS aBepei
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[etanbHoe onncaHne n MHCTPYKLIMN NO BbIMOMHEHUIO
nabopartopHbIX padboT

& Industrial Internet of Things Lab

Connecting sensors and actuators to the NI myRIO

Task Descrition

Task
Description

Investigate several methods of connecting sensors and actuators to NI myRIO.
0 Wi"“.“"s Hands-on lab uses EPCOS thermistor as a sensor and discrete LED as an actuator to represent connection methods depending on the sensor/actuator type

~The thermistor is connected with voltage divider circuit. to calculate the resistance by measuring the divider's output voltage
~The discrete LED is connected to the digital output through resistor, to provide current for proper operatior

Execution Instructions

Connect the EPCOS thermistor and discrete LED to the NI myRIO according to the instructions provided in the "Wiring Instructions™ screen. Select the
connections of the myRIO inputs and in the “Hardware C: " screen. If all are correct and the myRIO device is running
the sensor readings will be shown in the "Execution” screen.

& Industrial Intemet of Things Lab

= In the "Execution” screen enter the nominal value of the resistor, used in the voltage divider circuit. The value is used for the calculation of the thermistor's
=== resistance
Enter threshold value, which will be used to decide the Alarm value. If the calculated resistance is higher than set threshold, the LED and the Alarm indicator on
. the screen will turn on
Connecting sensors and actuators to the NI myRIO
Go to "Run” screen to show sensor data cunves, alarm indicator and send data to the cloud
Instructions Press "Start" button, to acquired data from the sensor and show it on the graph. To send the data to the cloud, enter the Device ID (Device ID should be a 12
hexadecimal character mac address in lower case, without delimiting colon characters, e g. 58060c07ac01) and enable the sending
For conducting the hands-on lab EPCOS B57164K103J thermistor and discrete LED are used .
To view the data online, go to the hitps://quickstart.intemetofthings ibmcloud.com, and enter the same Device ID
To measure the resistance of the thermistor, it should be connected with voltage divider circuit, according to the image below. The connections are
- Output signal- connects to the Analog input (AI0) pin available on MXP A connector (A/AID, pin3)
- Evolt power supply: connects to the Power supply pin of MXP A connector (A/+§, pin1)
- Ground: connects to the Analog ground pin of MXP A connector (A/GND, piné) >
MXP Connectors A Sensor and Actuator Connections
> +
3 8 =c-e3 F
T =] << ?
o
s R
= 2200hm

Analog Input Channels [Ji|
Analog Output Channels
Digital /0 Channels [
DGND, AGND [l
Power
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npe,El,CTaBJ'IeHI/Ie AdHHbIX B pealibHOM BpEMEHU

& Industrial Intemet of Things Lab ——— )
» MpencTasneHne AaHHbIX U ynpaBrieHne ¢ QY conenna s oo prica e

nonb3oBaTenbCKoro nHTepderica MO B [

peanbHOM BPEMEHM. o
IBM Watson loT Platform QUICKSTART SERVICE STATUS pod — -‘“‘1‘"‘1"5.'-"--‘*-'1

¥ Quickstart
@ | ast message received at 341 =
(=

» [lMepepnaya gaHHbIX Ha 0bnako ¢
ncnonb3oBaHMem npotokona MQTT.

» [Mepepaya Ha obnako IBM Watson.
» [Mepepada gaHHbIX Ha obnako ThingsSpot.
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& Industrial Internet of Things Lab

% Industrial Internet of Things Lab

Connecting sensors and actuators to the NI myRIO

Introduction to data acquisition systems

Transmission and reception of the data over network

Statistical analysis

Big Data analytics algorithms
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OMNEKTPUYECKMNE N3MEPEHUS
Ha 6aze NI VirtualBench
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JTabopaTopHbIN CTEHA, « ANEKTPUYECKNE NBMEPEHUS»

Llenbto nabopatopHOro cteHaa sBfsieTcs nosiydeHmMe HaBbIKOB
NPUMEHEeHNA BOSILTMETPOB, aMnepMeTpoB, ocuumnnorpadgos,
reHepaTopoB, U3MepuTenen pe3ancTopoB, a TaKkkKe pacyeT
norpeLLlHOCTENn NPOBOAUMBIX U3MEPEHUMN.

»  OcHoeaH Ha NI VirtualBench.
» 11 nabopamopHbix pabom rno aneKmMpu4eCKUM USMEPEHUSIM.

»  Hanudue 2eHepamopa cueHarnos, ocuurnnoegpaga u yughpoeozo

Myribmumempa. -

»  Coz0aHue om4yemos o rpoeedeHHbIM pabomam 8 popmame MS | e »==. : = 6080 GI —

Word.

> PyKOGOC)CmSO rosib3o8ameris C Kpamkum Kypcom u
UHCMPYyKUUsmuU ro 8bIrosiHeHuro na6opamoprlx pa6om.

| e | ©0096

»  UHmepgbelic noddepxxueaem pyccKul U aHarnulickul A3bIKU.
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ﬂa60paTOpr|e paG()Tb| N3mepeHunsa HanpsikeHnsa u Toka

Snextpusieckue Mz =0
|_|pF|MbIe N KOCBEHHbIE U3MEPEHNA HANPAXEHNA U TOKa
MynsTumerp VamepeHun HanpRxeHuA
MocToRRHEI [LwanaaoH Conp Tok t norp o] norp
ToK n
Mepementoe ! il aln pAMoe
wanpetie_ . Tor T Kacsenoe
HEPEMEHHDE HanprxeHue
. N .
Mocronroz ConpoTHENEHIME
HanpmieHne P ToCTORHHIT TOK
Vamepenin Toka
01A
Mokazate p
n
EPEMEHHLITTOK Conporvenerue Hanpmxerwe  Tox ABCOMIOTHAR MOTPELIHOCTS | OTHOCHTENBHAR MOTPELHOCTE
oV 5A n
pAnoe
ConpoTugnetie Koceenios
100 Ohm
Texeparop Curianoe
Amnnutyaa Cwewjenite Yacrora
N N *)Hz
20 25 30 4050 60 400 500 600
15 35 3.0 7.0 300 700 kHz
05 45 10 90 100 900
- u 0.0 50 0.0 10,0 1 1000
ov ov 1Hz

LaHHas epynna nabopamopHbix pabom rnpedHasHayeHa 0115 U3y4yeHUs MpsiMbIX U KOCBEHHbIX Memodo8 U3MepPeHUsI
HanpskeHUsl U Moka, OUeHKU 8epxHell 2paHulbl YacmomHo20 duana3oHa usMmepumeribHbIX npubopos, Memodos
pacuwupeHusi npedesios uamepumesbHbIX npuéopos, u m.o.
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JTabopaTtopHble paboThbl

1 Inextpuieckie uzmep

MynsTumetp
MocToRHHEIi Owanazon
ToK
MepemenHoe ! n il n
HanpRKeHHe ToK
ps . . i
MepenerHOe HanpmKeHne
. N 1v
Mecrozikos ConpoTnenenie
HanpaxeHne MocToAHHbI ToK
01A
Mokaatne TepemenHsifi ToK
oV 5A
Conpouenetie
100 Ohm
leweparop Curiancs
Amnnuryaa Cumewyenite
2025 3.0 405060

45 10 9.0
50 0.0 10.0
ov ov

1.5 35 3.0 7.0
= u‘“.m zu.au

HpHMOE N KOCBEHHOE U3MEPEHWA SNEKTPUYECKOro ConpoTneieHnAa

MpAMOS H3MEPEHHE CONPOTUBNEHHA

[LlnanazoH amepeHua ConpoTuenshie

KocaeHHoe wamepexie canpotuaneia

[nanason ' Tox C
Yacrora —
- (®)Hz
400 500 600 -
300 700 Kz

200 800
100 900
1 1000
1Hz

norp (o} nurpewnocmH

norpewHocTs. OTHOCHTENLHAR nnrpemHnETbH

3amepeHna conpoTuBieHns

[aHHas epynna nabopamopHbix pabom npedHasHadyeHa Onsi U3y4eHUsi MPsiMo20 U KOC8EHHO20 Memodos U3MepeHUst

3rIeKmMpu4eCcKoco COorpomuesrieHuUs.
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JTabopaTtopHble paboThbl

Inexrpuiecme uzm

M3yueHre undposoro ocumunnorpada

Ocyunnorpad

Kawan 1
+ KaHans n
03 Hanpaxenne
I — Inen
18 ch1 Ch2
! AC-
1- Bpenaigen
T 05- DCH
g
g0 Kavan 2
Z05- Mos
Hanpr:xeHie
1ns
15- AC-
4,8, iBaInnininane Bpems chopa (cex)
0 200 400 600 800 1000 0.001
Bpews pe!
Teeparop Curnanos
AnnnuTyna Cumewenie Yactora .
~ ~ (®)Hz
2025 30 4050 60 400 500 600
15 35 30 7.0 300 700 Kz
ED O -0 -0
05 45 10 9.0 100 900
mno. @ e,
ov ov 1Hz

Lindpposble ocunnnorpadeobl

OnopHeii cnran
ANA HaMepeHns
YacToTel METOAOM

dmryp Mnccany
(®)Hz
kHz

0Hz
AmnnnTyaa u oV
F‘awaxu ov
Hepua;\u 0ms
Nacmmu 0Hz

[nurensHocts
uMmnyneca

NiAuTensHocTs -
tpoHTa

Kostpp

AbconioTHan OtHocuTenbHas
NorpeLHocTs NorpeLHocTs
0 0

0 0

0 0

0 0

HaHHas nabopamopHasi paboma npedHasHadyeHa 0115 u3y4yeHusi ocyusioepaghos.
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JTabopaTtopHble padoThbl

1 Inextpuieckie uzmep

YactoTomepel

Ocyunnorpad

+ Kanane!
—
18- ch1 ch2
15-
1- Bpenaigen
5 05
£
R
£05
-
1ns
15-
AL Bpems chopa (cex)
0 200 400 600 800 1000
0,001
Bpews
Teneparop Curianoe
Amnnutyaa Cuewyenite Yacrora
202530 4050 60 400 500 6

=

15
= [ I!w.
05
MM O -
oV

50 10.0

35 30 70 300
40 20 8.0 200
45 10 9.0 100
0.0
0V

1
1

YacTtoTomepbl

Mamepenia
Kawan 1 Yacrora (Mu)
193 Hanpawerme Hueno 4y
Inen Wamepennii
AC-
Wamepute nepros u
DC+
Kanan 2
Mo3
Hanpr:xeHie
0 —
“] .
DC-
Peaynetar
(®)Hz
00 - Yacrota
700 kHz MaremaTnyeckoe oxuaaHie
a0 Cpe/He-kBa paTuECKOe OTKNOHEHIE
Cpennee apudMeTueckoe aHaUeHHE
200 ABCONIOTHAA NOPeLLHOGCTE MaMepeHnit
1000 o nory i

Hz

Mepuog (cek)

Mepuos,

HaHHas nabopamopHas paboma rnipedHasHa4yeHa 0515 U3y4yeHusi Yacmombl 3adaHHbIX cueHaros. Bo epemsi
nlabopamopHoul pabombi usmepsiromces Yyacmoma u rnepuod 3adaHHbIX cu2Haros.
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Stay Connected During and After NIDays

ni.com/ community
facebook.com/ Nationallnstruments

twitter.com/ niglobal

D088

youtube.com/ nationalinstruments



