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3. APXUTEKTYPA IOT. PABOTA C MNJIAT®GOPMOM THINGSPEAK

Llenb paboTbl: M3y4yeHMe TeopeTUYeCcKoro Matepmana 06 pyHKLMOHUPOBaHMM
nnathopmM 06/1a4HbIX BbIYUCNEHMM, (DOPMUPOBAHME MNPAKTMYECKMX HaBbIKOB
BM3ya/iM3aUMM M aHaAu3a MNOTOKOB JaHHbIX B peaslbHOM BpeMeHM B 06/1ake
ThingSpeak.

3.1 . O6wme cBeageHnA

ThingSpeak - cepBuc nnatdopmbl loT analytics, KoTopbi no3BonseT
arpermposaTb, BWU3yaJM3MPOBaTb M aHa/IM3MPOBaTb MOTOKM AAHHbIX B peaslbHOM
BpeMeHu B ob6nake. lMnatdopma ThingSpeak gaet BO3MOXKHOCTb OTMPaBAATH M
NPUHUMATb JaHHble C YCTPOMCTB, OTMNPaB/IATb OMOBELLEHWMA C MOMOLLbO Be6-
cepsucoB ([1], Puc 3.1). Ucnonb3oBaHne cepBmrcoB MATLAB analytics BHyTpu
ThingSpeak pacwmpAeT BO3MOXHOCTM MO aHaAM3y JaHHbIX MO BbIMNOJIHEHUIO
npeaBapuTe/ibHOM 06paboTKM, BM3ya/iM3aUMM WM aHaAu3a, YTO O3BOAAET
co3ZaBaTb NPOTOTUMbI U cUCTEMbI l0T 6€3 HAaCTPOMKU CEPBEPOB UM pa3paboTKM
Be6-nNporpaMMHOro obecneyeHus.
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Puc. 3.1 [1]

OcobeHHOCTbI0 NAaTPOpMbl ABAAETCA TO, YTO NPM OTNPaBKE JAaHHbIX C
YCTPOMCTB MM 060pYA0BaHUS BOSMOXKHO MCMOJIb30BaTb COBCTBEHHbIE 6UGIMOTEKM
ANA 06LWMX BCTPOEHHbIX annapaTHbIX nNaatopM NPOTOTMNMPOBAHMA, TaKMX KaK
Arduino, Espressif ESP8266 v ESP32, Particle v Raspberry Pi. 3To nossonser
OTNpaBnATb AaHHble B ThingSpeak ¢ KOMNbIOTEPOB WM JIOKAJIbHBIX LUJIO30B,
ncnonbsya REST APl van MQTT API. Hekotopble nocTtaBwmkn (LoRaWAN, Things



https://thingspeak.com/
https://www.mathworks.com/help/thingspeak/rest-api.html
https://www.mathworks.com/help/thingspeak/mqtt-api.html
https://lora-alliance.org/about-lorawan/
https://www.mathworks.com/help/thingspeak/write_things_network.html

Network) BcTpoman mHTerpaumio B ThingSpeak, 4To6bl cenatb HaCTPOMKY elle
npowe. MNepeaaHHble Ha ThingSpeak AaHHblIe COXpaHAOTCA, B O4HOM LIEHTPa/IbHOM
MecTe B 006J1aKe, 4TO MO3BONAET HE TOJIbKO JIEFKO MOJIyYMTb AOCTYMN K CBOMM

AaHHbIM ANS OHMAWH-UIM aBTOHOMHOIO aHa/M3a, HO 06paTUTbCA K JAaHHbIM
Ny6/IMYHbIX KaHanoB. B 3TOM cayyvyaem npeaycMoTpeHa 3alimTa MnepcoHasibHbIX
KaHa/oB 3a CYeT MCnosb3oBaHMA JocTyrna no API. JTo Takxe no3Bonser
NpoOrpaMMHO 4MTaTb AaHHble B ¢dopmatax CSV mam JSON, mcnonb3zya REST API
BbI30B M COOTBETCTBYIOLMM K4 API. B ciyvyae Heo6X0AMMOCTU AaHHbIE MOTYT
cuMTbiBaTb C KaHana ThingSpeak, c ucnonb3oBaHMEM MOAMMCKU Ha Temy Npu
Mcrnonib3oBaHMM npotokona MQTT. 3T0 nNo3BONAET He TOJIbKO OCYLEeCTB/IATb
MMMNOPT AAaHHbIX M3 CTOPOHHMX BeO-CepBMCOB, HO (OPMMpOBaATb UCCAELO0BaHMA
KOppensaumm 1 pa3paboTKu aJiIroOpMTMOB NPOrHO3upoBaHus. 1A MMnopTa AaHHbIX,
xpaHawmxca B ThingSpeak, B cpeay paboyero ctona  MATLAB
ncnonb3yoT GyHKUMIO thingspeaakread.

dopMHUpoOBaHME CUCTEMbI aHAJIMTUKM LielecoobpasHO OCYLWEeCTBAATb C
nomolubto npuaoxeHnn Time Control n React [1].MpunoxeHne Time Control
NO3BO/ISIET 3aM/laHMPOBaTb BPEMSA BbINOJIHEHWE BblYMCIEHUN. [punoxkeHne React
MCNONb3yeTCA A1 MOHUTOPUHIa COCTOAHMA M JaeT BO3MOXHOCTb OTC/EXMBaTb
AaHHble, MOCTynawlwue C BaluMX YCTPOMCTB, M HacTpauBaTb OMOBELLEHMEH,
HanpuMep, MOXHO HacTpouTb ThingSpeak Ana OTNpaBKU 3/IEKTPOHHOM MOYTHI,
KOrla MOpOroBoe 3Ha4yeHMe Ha BalleM CUCTEME MOHMTOpPMHra npeBbilaeT
onpefeneHHy0 NoporomM BenuuMHy. B 60o/1ee LWMPOKOM CMbIC/IEe peakumio MOoryT
BbI3blBaTb COObLITUA, KOTOpble nepeaatlnT AaHHble M3 ThingSpeak B agpyrue Beb-
npuaoXeHusa, Takme Kak Salesforce, yepes APl REST.

3.2. 3apaHue
OcywecTtBuTb nepegady JAdaHHbIX C  JaTyvka, MNOAK/KYEHHOro K

MUKponpoueccopy (ogHonnaTHOMY npoueccopy) Ha nnatgopmy ThingSpeak.
CchopmupoBaTb BM3ya/iM3auMI0 M aHa/IM3 MNOJIYYEHHbIX JaHHbIX. B cayvae
ANCTaHLMOHHOM O NPOXOXAEHUA Kypca, NOAKOUYMTLCA K 0OLLEN3BECTHOMY KaHay,
C CMCTEMOM MOHMTOPMHIra JaHHbIX M OCYLECTBUTb BU3yanM3auMM M aHaIM3
NONYYEHHOM C KaHana MHGopMaLuu.



https://www.mathworks.com/help/thingspeak/write_things_network.html
https://www.mathworks.com/help/thingspeak/rest-api.html
https://www.mathworks.com/help/thingspeak/thingspeakread.html
https://www.mathworks.com/help/thingspeak/timecontrol-app.html
https://www.mathworks.com/help/thingspeak/react-app.html

3.3. NMopaaoK BbINOJIHEHMA PabOThl

3.3.1 NoHATHe KaHaNna

Kanan ThingSpeak 310 npunoxeHune AN YTEHUA U 3anmMcu AaHHbIX, KOTOpoe
oTnpasnseT 3anpocbl Ha cepsep ThingSpeak, BblgaBaa HTTP-3anpochl,
ny6amKkysa coobuerma MQTT maum ncnonb3ys dyHKumm MATLAB. KaxabiM KaHan
ThingSpeak MoxeT cogepkaTb A0 BOCbMWM Mosen 255 CMMBONOB AaHHbIX B
uMdpoBOM MAM OYKBEHHO-UM(PpPOBOM opmaTe. KaHan TakXKe CoAepXMT
MHMOPMALIMIO O MECTOMOJIOKEHMM U NONEe 06HOBNEHUA cTaTyca. Kaxkabi BBOA,
AaHHbIX KaHasla XpaHMTCA C 4aTOW M METKOM BpeMeHU. Ansa paboTbl C KaHa/IoM:
. Bomamte B ThingSpeak, mcnonb3ys cBot y4yeTHyw 3anucb MathWorks, mam
Co3/,amTe HOBYIO YYeTHYto 3anmMcb MathWorks.

2. WenkHute Channels -> MyChannels.

. Ha ctpanuue Channels HaxkmuTe New Channel (Puc. 3.2).
D Thingspeakm Channels~ = Apps~  Support~

My Channels
o 0
Puc. 3.2

KaHasbl XpaHAT BCe AaHHble, KOTOpble cobupaeT npuaoxeHune ThingSpeak
(Puc. 3.3) M cocToAT M3 caeayolmx Nonen:

e Channel Name: yHWKanbHoe MMA anAa KaHana ThingSpeak.

e Description: onmcaHune KaHana ThingSpeak.




Private View Public View Channel Settings Sharing API Keys

Channel Settings

Percentage complete 50%
Channel ID 1713150

Name Temperature measurement

Description Conversion of temperature units

Field 1 Temperature Celsius v
Field 2 ahrenheit temperaturg v

Field 3

Puc 3.3
Field Ne: 4TOoGbI NONE CTano aKTUMBHLIM YCTaHOBUTE (PIAXKOK, M BBEAUTE

nms nonda. Kaxabiv kaHan ThingSpeak moxeT umeTb Ao 8 nonen.

Metadata: vHdoOpMauma o JaHHbIX KaHana, BKAoYasa AaHHble JSON, XML
mnu CSV.
Tags: KaouyeBble CN0Ba, KOTOpble MAEHTUMUUMPYIOT KaHan. Pasgensmre

Tern 3anATbiMHA.

Link to External Site: ans Be6-canTta, coaep:kallero MHgopmaumio o
BaweMm KaHasne ThingSpeak, ykaxute URL-agpec.
Show Channel Location:
o Latitude: wupota B aAecaTMYHbIX rpagycax. Hanpumep, wupoTta
ropoga JloHgoHa 51,5072.
o Longitude: gonrota B aecAaTuuYHbIX rpagycax. Hanpumep, aoarora
ropoga JloHgoHa -0,1275.
o Elevation: nsmeputenu Bbicotbl. Hanpumep, BbicoTa Hag, JIOHAOHOM
coctasnaeT 35.052.

e Video URL: gna Buaeo YouTube umam Vimeo, KoTopoe oTobGpa)kaeT
MHbOpPMaLUMIO O BaleM KaHane, yKaxute nosHbii nytb URL-agpeca

BMJEO.




e Link to GitHub: ecau Bbl xpaHuTe Koz ThingSpeak Ha GitHub, ykaxute
URL-agpec peno3untopua GitHub.

Bo Bknagke Channels Bbi6patb My Channel u nepentM B pexum

peAaKTUpoBaHMA KaHana (Puc 3.4).

Channel 1216726

Channel ID: 1216726
Author: mwa0000020109743
Access: Private

Private View Public View Channel Settings Sharing APl Keys Data Import/ Export

Export recent data

Add Visualizations ]

Add Widgets ]

MATLAB Analysis MATLAB Visualization

Puc 3.4
PaccMoTpuTe BKNaAKM, XapakTepusytolue CBOMCTBa KaHana:
Private View: Ha 3ToM BK/JagKe oToGpaykaeTcA MHdopMauus O Ballem
KaHane, KoTopas SBAAEeTCA NpMBATHOM [AN1A OCTa/ibHbIX M0Jb30BaTesien
CUCTEMBDI.
Public View: oTobpaxkaetca uHdOpMaumMsa, eC/M KaHan ABAAETCA
06LWeA0CTYNHbIM, MCMOIb3YMTE 3TY BKNAAAKY A/1A OTOOPAXKEHWUS BblGPaHHbIX
noJien 1 BU3yaam3aLmm KaHana.
Channel Settings: nokasaHbl Bce napamMeTpbl KaHasa, KOTopble Bbl
YCTaHOBUAM MpU CO3JaHMKU. Bbl MoOXeTe pejakTMpoBaTb, OYMLIATb WM
yZAanATb KaHa/l Ha 3TOM BKNIAJKe.
Sharing: nokasaHbl napaMeTpbl COBMECTHOMO MCMOJIb30BaHUA KaHana. Bbl
MOXeTe cAenatb KaHa/l 4YaCTHbIM, AOCTYMHbIM A/ BCeX (0OLwea0CTYNHbIM)
WA AOCTYMHBbIM AN1A ONpeAeieHHbIX NoJib30BaTesieNn.
APl Keys: oTobpaxkaroTtca Knoun APl Bawero KaHana.
Data Import/Export: 3Ta BK/Jagka MO3BOJAET MMMNOPTUPOBATb U
3KCNOPTUPOBaTb AaHHbIE KaHana.

3.3.2 Os3HaKom/ieHMe C 6a30BbiIM HaGopom YHKUMM ONS MOAK/OYEHMSA K

ny6/IM4HOMY KaHany

KaHanbi-3TO MecTo, rae Balle MNPUJIONKEHME XPaHMT M U3BJIEKAET AaHHble
no6oro TmMna. KaxKabiv KaHa/l UMEET YaCTHbIM BM MW MY6JIMYHbIA BUA, 3aZaHHbIN




HaCTPOMKaMM NOJIb30BaTe/IbCKOro MHTepdeica. ObLecTBEHHOE KaHa-3TO KaHasl,
AOCTYMHbIM APYrMM NOIb30BaTeNEM CUCTEMbI. Mcnoib3oBaHME Ny6MYHOr0 KaHana
NO3BOJIAET 3KOHOMWTb pecypcbl M (OPMMPOBaTb MHOXECTBEHHbIM A0CTYN K
AaHHbIM. Ana goctyna K ny6/M4YHbIM KaHaslaM Heobxoammo B MeHio My Channel

BbiopaTtb Public Channels (Puc. 3.5)

D Thlngs peak™ channels- Apps~  Devices~  Support~ Commercial Use ~ How to

Public Channels Search

Search by tag
|l San Diego - Estacién... il Estagio Meteorolégica

Channel ID: 935349 Channel ID: 1293177 Channel ID: 1693744
Author: mwa00000... Author: santiago Author: mwa00000...

environment sensor (temp, San Diego, Cerro Largo, Uruguay Projeto estacdo meteoroldgica
humidity, pressure, dust). Estacion Meteoroldgica Solar Fatec Franco da Rocha

(Temp, Hum, Presion, Lluvia,
Viento). ESP8266, UNO R3, DTH
22, BMP 180 Update Interval - 15
seg https://clima.santiago.ovh/
. . ] . ]
W sensor W uruguay, cerro largo, san W bme280, esp8266, dht22
diego, estacion solar, solar, cerro

Search by user ID

Puc 3.5

B kauecTBe npumepa MCnosib3yem JaHHble KaHana 12397, KoTopbiM cobupaet
MHdopMaumio 0 noroge C MeTeoCTaHuMM Ha 6a3e Arduino B Hatuke, wrar
Maccauycetc [2]. AnAa 3Toro co3AaZMM HOBbIM KaHa/l M 3anoJIHMM €ro mnoss
MHdopmMaLmMen, nokasaHHoM Ha Puc. 3.3. [lns atoro nepenamte B pasgen Channels
BKnagka u Bblbepute My Channel. Haxkmute New Channel KaHan. YctaHoBuTte
COOTBETCTBYHOLMM PIAKOK M BBEAMTE ITM 3HAYEHUS HACTPOMKM KaHana:

Uma — Temperature measurement

Mone 1 — Temperature Celsius

Mone 2 — Fahrenheit temperature

Haxkmute kHonKy CoxpaHMTb.

Bo Bknagke Channels Bbi6patb My Channel M nepentM B pexum

pejakTMpoBaHuA KaHana (Puc 3.6, 3.7).




|:| Thlngs peak™ channels- Apps~  Devices~  Support-

My Channels
-l_e m pe ratu '€ watched Channels [Y1E nt

Public Channels
Channel 1D: 1713150

Author: jn8xvnke

Conversion of temperature units

Access: Private

Puc 3.6
My Channels

B

Name % Created ¥ Updated *

& Dew Point Measurement 2020-07-23  2022-04-24 12:02

i Private ‘ Public ‘ Settings ‘ Sharing | API Keys ‘ Data Import / Export l

& Temperature measurement 2022-04-24  2022-04-2412:06

l Private ‘ Public ‘ Settings ‘ Sharing | API Key'swx’i‘port l

Puc 3.7
Mepes BaMM OTKPOETCA OKHO C XapaKTEPUCTUKU KaHana M NyCcTbIMM
rpacduKamMm BU3yasmsaumMm 3HadeHun Temnepatypbl (Puc. 3.8). Ans nonyyeHus

rpacduMKoB C oOTOBpaxkaeMon MHGOpMaUMEN HEOBXOAMMO HaxKaTb Ha KHOMKY
MATLAB Analysis (Puc. 3.8).

Temperature measurement
Channel ID: 1713150 Conversion of t
Author: ke

Access: Private

Channel 2 of 2 b
Channel Stats
Create
o

bout 3 how, ,i,i*go
aboutanhourage

Field 1 Chart Field 2 Chart

e

Pmc 3.8

B nosBMBLUEMCA OKHE BblIGpaTh N0JIb30BATE/IbCKUM LLAG/IOH peaKTUPOBaHMS
Koaa (Puc. 3.9) u HaxkaTb KHonKy Co3zaTb BHM3Y MHTepdeMca.




|:| ThlngS peak"‘ Channels ~  Apps~  Devices~

Apps /| MATLAB Analysis /| New

Templates:

* Custom (no starter code)
Get data from a private channel
Get data from a public channel

Get data from a webpage

Puc 3.9
3anonHuTe nond Koga MATLAB gna 3Toro ykKaxkmte HOMep KaHana, OTKyza

naaHNpPyeTCA CYNTbIBATb AaHHbIE:
readChannellD = 12397,

MeTeocTaHuMa ABnseTcA 06LWEAOCTYNHOM, NO3TOMY AJS 3TOr0 NpUMEpa He
cnepyet yctaHaBamBaTb 3HavyeHUA readAPlkey.

B none Koga 3amMeHuTe 3ajaHHble 3HAYEHMA 4J1A  NEePEeMEHHbIX
writeChannellD u writeAPIKey 3HauyeHusamu Bawero KaHana. Bbl MoxeTe HanTu
naeHTUbMKaTop KaHana U Katod APl noa uHgpopMauMOHHOM NaHesblo KaHana B
npaBoM YacTu cTpaHmupl (Puc. 3.10).

PaccumTtanTe camMoe MocC/eHEE 3HAYEHME TemrepaTypbl C MOMOLLbIO
dyHKumm thingSpeakRead.

MepecuntanTe TeMnepatypy B rpagycax Llenbcma u otobpasute pesynbrar.

JlucmuHz npo2pammsbi. UcmoyHUK [2]

readChannellD = 12397;

temperatureFieldID = 4,

readAPIKey =";

writeChannellD = 1713150; % Bsedume Kawo4 APl 3anucu mexady .
writeAPIKey = 'OFNPF4JLQDAGUDBC’;

tempF = thingSpeakRead(readChannellD, Fields',
temperatureFieldlD,'ReadKey',readAPIKey);

tempC = (5/9)*(tempF-32); display(tempC, Temperature in Celsius’);



https://www.mathworks.com/help/thingspeak/thingspeakread.html

MATLAB code ran successfully.

MATLAB Ana emp F+C | Edit Help
Name My Channels
Temp F+C
MATLAB Code New Channel
[ Enter your MATLAB Code below
readChannel1n 2397; Most recent channels
temperatureFieldID = 4;
readAPTKey ="";
writeChannelID = 171315 XAy

Bae
writeAPIKey = 'OFIREAILQDAGUDET
tempF = thingSpeal

eFieldID, 'Readkey’ ,readAPIKey);
tempC = (5/9)(tempF-32); ius');

n Celsius');

ay(tempC, ‘Temp?

i | o

Rea
Write API KeyTBF NPF &) LQDAGUDBC
Fields:

Puc 3.10

BoinonHuTe KoA, HaxaB KHOMKY CoxXpaHMTb M BbINOJHUTb. B ciaydvae
OTCYTCTBMA OLIMOOK, B HUXKHEM OKHEe OyJeT BblBE4EHO 3HAaYeHWe Temnepartypbl,
MHa4ye coobLueHmne 06 olimnbKe.

Monyunte [OCTYNn K CBOEMY KaHany, LWenKHyB Ha ccbiaky My Channal
MH(OPMALIMOHHOM NaHENM KaHana B MpaBOM YacTM CTpaHuupl. PaccmoTtpute
KarkAyHo M3 NOJIyYEHHbIX AMarpamMm B BalleM KaHasle, KOTopble 3amno/IHAETCA 04HOM
TOYKOM, NpeACTaBAAWEN NOCIeAHUE NOoKa3aHWs Temnepatypbl (Puc 3.11).

Fisie HEher S

Temperature measurement Temperature measurement

@
s 46 S
2 g
o @
2 £
@ 4575
- & 45
= =
& ‘@
] £
E 455 @
o =
= = 44

13:45 13:50 13:55 13:45 13:50 13:55
Date Date
asp! asp!
Puc 3.11

3.3.3 Ucnonb3sosaHue TimeControl

Ucnonb3ynte npunoxenue TimeControl gnsa 3anycka AeMCTBUA B YKa3aHHOE
BpeMsa, AnAa pobaeneHnA HoBbix KomMaHAa TalkBack wmau otnpaBku 3anpocos
ThingHTTP. TMepenaute Ha BKAAAKY App M BblbepuTe nNyHKT MatLAB

N 10



TimeControl. Haxkmmte kKHonky New  TimeControl u nepenMamMte B  OKHO
pefakTupoBaHusa (Puc. 3.12), BBegmMte HEOGXO4MMbIE MOJA.

Apps / TimeControl / New

Name New TimeControl
Time Zone UTC (edit)

Frequency ¢ OneTime Recurring

Date 2022-04-24

Time 6 v 28 v pm v

Fuzzy Time +0 minutes v

Action MATLAB Analysis v

Code to execute

Temp F+C v

Save TimeControl

Puc 3.12
. Wma: Beegnte yHuKanoHoe nma ana atoro TimeControl.
« YacoBoM nosAc: 4acoBOM NMOSIC OCHOBAH Ha HaCTPOMKax Ballen Yy4eTHOM
3anmcum.
. YacToTa: BbibepuTe, BbinoaHAeTca am TimeControl oguH pa3 nam ¢
NOBTOPAIOLMMMCA MHTEPBAIAMM.
. [loBTOpeHMe: BbibepmTe WabIOH NOBTOPEHMA:
o Hepena: KaxAblM YKa3aHHbIX A€Hb HeJeNu;
o /JeHb: B ykasaHHOe BpeMs exXeaHEeBHO;
o Yac: ¢ 3aZ1laHHbIM YaCOBbIM MHTEPBAJIOM;

o MuHyTa: C 3a1aHHbIM MHTEPBAJIOM B MUHYTY;
. Bpemsa: Beeaute Bpems, B TedeHUe KoToporo BbinosiHAeTcs TimeControl.
. HeueTKoe BpeMsa: BBeAMTE Cly4aMHOE YMC/I0 MUHYT BOKPYT
3an/laHMpOBaHHOro BpeMeHu An4 3anycka TimeControl.




. [JencTBue: Boibepute aeMcTBMe ANS 3anycKa Npy BbINOJHEHMM 3aaHHbIX

napaMeTpoB.
o AHanm3 MATLAB: 3anyckK 3ansiaHMpoBaHHOIo Koaa.
o ThingHTTP: noakno4veHue K Beb-cepBepy M YTEHME MU 3aNnCb
JlaHHbIX.
o ThingTweet: TBUT B yKa3aHHyt0 y4eTHyt0 3anmcb Twitter.
o TalkBack: KomMaHabl o4epeau AN OTNPaBKM Ha YCTPOMCTBO.
CoxpaHuTe MoJly4YeHHbIe 3HaYEHUA.

3.3.4 MNMoaknouyeHne NpUIoKEHMH

Cpepa ThingSpeak nossossieT nMcatb COGCTBEHHbIE CKPUMNTbI MPUIOKEHUM
ANA aHa/m3a JaHHbIX. PaccMoOTpUM npyvmep BU3yanu3aumm TpeX CEpUM AaHHbIX M3
KaHana ThingSpeak, npeactaBneHHbiM B n 3.3.1, MCnosb3ys WA6GA0H Koja,
npeAocTaBieHHbIM B npunoxeHnn MATLAB Visualizations [3].

Mepenaute Ha BKNaagKy App M BbibepuTe NyHKT MatLAB Visualizetions
MATLAB. HaxxmuTe KHonky New (Puc. 3.13).

[/ ThingSpeak™ chamnels~  Apps~  Devices~  Support~

Apps  MATLAB Visualizations

Click New, and choose a template to get started. Templates contain sample
code.

Puc 3.13
Co3/1aHME CKPUNTOB BO3MOXKHO B Pas/IMYHbIX BapuaHTax: Mo/b30BaTe/IbCKMM
(6e3 crtapToBOro Koza), C LWAa6GJIOHOM CO3JaHMA KOppeaupOoBaHHOro rpaduka
JIAHHbIX, WA6/10HOM 2-D nnHenHbIX rpadmKoB 1 ap.
PaccMoTpuM nprvmep paboTbl FOTOBOro cKpmnTta. Anda 3Toro Bbioepute MyHKT

Compare temperature data from three different days u HaxxmuTe KHonKy Create (Puc
3.14).




Examples: Sample code to visualize data

Use a histogram to understand variation in data
Visualize directional data with compass plot
Use area plot to compare traffic data sets

* Compare temperature data from three different days
Plot temperature and wind speed on two different y-axes

Visualize correlation between temperature and humidity

Puc 3.14
ThingSpeak aBTOomMaTuMyecku 3anosHMT none kKoaa MATLAB koaom pans
CO3JaHMA TPEXCEPUMHOIO JIMHEMHOrO rpadmKa.
B cnyvyae Heo6XO0AMMOCTU YyCTaHOBUTE NepeMeHHble AJ1A CBA3M C KaHa/IoM
ThingSpeak. B 3ToM npumepe ka4 read APl He Hy)KeH, MOCKOJIbKY KaHan
MeTeoCTaHUMK ABNAeTCA obweaoCcTynHbIM Ecan Bbl nonyYaeTe JaHHble CO CBOEro

KaHa/1a, U1 nMumTe B CBOM KaHaJl, TO BaM HE06X0AUMO U3MEHMTb 3TU 3HAYEHUA:

readChannelID = 12397,
TemperatureFieldID = 4;
readAPIKey = ";

OTpeaakTMpyMTe MacCUB BPEMEHM M AT U3MEPEHMM.

Ucnonb3ymte yHkuum plot u hold ana reHepaumm rpaduKos.
OTKOpPPEKTMPYMTE NereHay. YKaxute HasBaHMA ocer u amarpamm c xlabel, ylabel,
u title (Puc. 3.15)



https://www.mathworks.com/help/matlab/ref/plot.html
https://www.mathworks.com/help/matlab/ref/hold.html
https://www.mathworks.com/help/matlab/ref/xlabel.html
https://www.mathworks.com/help/matlab/ref/ylabel.html
https://www.mathworks.com/help/matlab/ref/title.html

D ThingSpeak“‘ Channels ~  Apps~  Devices~  Support~

Apps / MATLAB Visualizations / Compare temperature data from three different days 4 / Edit

Name

Compare temperature data from three different days 4

MATLAB Code

1 readChannelID = 12397;

2 % Temperature Field ID

3 myFieldID = 4;

4| % One day date range

5 oneDay = [datetime('yesterday') datetime( today')];
6 [ Channel Read API Key

7 % If your channel is private, then enter the read APTI key between the "' below:

8 readAPIKey = '';

o temperatureDayl = thingSpeakRead(readChannellD, 'Fields',myFieldID, ...

10 'dateRange’, oneDay, 'ReadKey',readAPIKey);

11 temperatureDay2 = thingSpeakRead(readChannelID, 'Fields',myFieldID, ...

12 'dateRange’,oneDay-days(1), 'ReadKey',readAPIKey);
13 temperatureDay3 = thingSpeakRead(readChannelID, 'Fields’,myFieldID, ...

14 ‘dateRange’, oneDay-days(2), ReadkKey',readAPIKey);

15 % Create array of durations

16 myTimesl = minutes(1:length(temperatureDayl));

17 myTimes2 = minutes(1:length(temperatureDay2));

18 myTimes3 = minutes(1:length(temperatureDay3));

19 % Visualize the data

26 plot(myTimesl,temperatureDayl, myTimes2,temperatureDay2, myTimes3, temperatureDay3);
1 legend({ 'Dayl', 'Day2’, 'Day3'});

22 xlabel('Minutes');

23 ylabel('Temperature F');

24 title('3-Day Temperature Comparison');

Save.

=]

Puc 3.15 [3]

[MpoBepbTe NPaBMAbHOCTL BbIMOJIHEHMA KoZa. JOMoJIHUTE/IbHO Bbl MOXeTe
n06aBMTb BM3yaaM3aumio rpamkoB B CBOM KaHaa. AnA 3TOro B HACTPOMKax
oToOpaXKeHuA fobaBbTe afpec CCbIIKM, MCMNOAb3yA 3HAK M/OC PAAOM C MOJIeM
(Puc. 3.16). YctaHoBuTe BMA NpeAcTaB/eHMA 00603HaAYMB ero (aKKoM AN
KaHala, K KOTOPOMY Bbl XOTMUTe A[06aBUTb BM3yaamsaumio (Puc.3.17). YTo6bl

06HOBUTb BbiGPaHHbIE NapaMeTpbl, HaxMuTe COXpaHUTb HACTPOMKKU AUCTNES.




¥l Create a public URL:

https:/fthingspeak.com/apps/matlab_visualizations/458492 &)

Display Settings

Show on Channel(s):

None
= Add/Edit view on a channel

Most recent channels

Name Channel ID Private View Public View
Dew Point Measurement 1104734
Temperature measurement 1713150 JT

Save Display Settings

Puc 3.16

MepenauTe B Ball KaHa/l M NPOBEPbTE NPaBUILHOCTb OTOBGPAXKEHUS AAHHbIX
(Pvc 3.18).

Compare temperature data from three... e 9o ¢ x

3-Day Temperature Comparison
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3.3.5 MNogkntoyeHne Be6-gaHHbIE B peXUME peasibHOro BpeMEHM

Mepenamte Ha BKAaAKy App M BblbepuTe nyHKT MatLAB Visualizetions

MATLAB. HaxxmuTe KHonky  New  (Puc.  3.13). Cneaya  MHCTPYKUMAM,

npeacTaBNeHHbIM B [4], co3aamTe cueHapui aHanm3a MATLAB u3 Koga wabsioHa
«Read live web data for vessels at the port of Boston».

N 15
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oS U AW

KOHTPOJ/1bHbIE BOMPOCHI

. B yem npeumyllecTBO 06/1a4HbIX BblYMCAEHMI? [lepeuncante BMAbI
0061aK0B.

MoHATHMe KaHana. [lpeuMywlectBa COBMECTHOMO MCMOJIb30BaHUA
KaHana.

OTMeTbTe OCHOBHble NpenMyLLecTBa SaaS A4/1Aa KJIMEHTOB.

Yto o3Hauvaet PaaS?

Kakue cncteMbl aHanm3a AaHHbIX MOXKHO peasiv3oBaTh B 06J1aKe?
Yto TaKoe rubpuaHoe 061aKo?




CMUCOK JIUTEPATYPDI

. ThingSpeak ans WHTepHeTa BelleM. DNEKTPOHHbIM  pecypc
https://thingspeak.com

. Nlpeo6pa3oBaHue eauHUL, M3MEPEHUS TemnepaTypbl. INEKTPOHHbIM
pecypc https://ch.mathworks.com/help/thingspeak/convert-
temperature-units.html

. [laHHble 0 TemnepaTtype 3a TpM PasHbIX AHSA. DNIEKTPOHHbIM pecypc
https://ch.mathworks.com/help/thingspeak/Compare-Temperature-
Data-from-Three-Different-Days.html

. MoaknoyeHne Beb-AaHHble B  peXMME peaslbHOro  BPEMEHM.
DNEKTPOHHbIM pecypc
https://ch.mathworks.com/help/thingspeak/read-live-web-data-for-
vessels-at-the-port-of-boston.html



https://ch.mathworks.com/help/thingspeak/convert-temperature-units.html
https://ch.mathworks.com/help/thingspeak/convert-temperature-units.html
https://ch.mathworks.com/help/thingspeak/Compare-Temperature-Data-from-Three-Different-Days.html
https://ch.mathworks.com/help/thingspeak/Compare-Temperature-Data-from-Three-Different-Days.html

