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TH®OPMALUINHA CUCTEMA MOHITOPUHI'Y CTAHY
IMPUPOJHOI'O CEPEJJOBHUIIIA 3A JOIIOMOI' OIO
TEXHOJIOI'TI SIGFOX

BiHHUIIbKHI HAITIOHATBHUN TEXHIYHUN YHIBEPCUTET

Anomauin

3anpononosano memoo inmeepayii mexuonoeii Sigfox ¢ loT cucmemu 015 MOHIMOPUHEY CMAHY NPUPOOHO20 Cepedo-
suwa.

KurouoBi ciroBa: interparis rexuounorii, [oT cucrema, Sigfox, mpupoHe cepenoBuiie.

Abstract
A method for integration Sigfox technology into IoT systems for environmental monitoring has been proposed.
Keywords: integration technology, [oT systems, Sigfox, nature invironment.

Beryn

Ha croroaHinmHii geHb BpoBaKyeThes 0arato cucteM loT, siki 30uparoTh Ta epenaroTh JaHi 3a J0To-
MOTOI0 0€3APOTOBHX MEpeX. B TOMy 4HCIi LIe CTOCYETBCS CUCTEM MOHITOPHHTY TOKa3HUKIB MPHPOTHOTO
Cepe/IOBHIA B CHCTEMAX EKOJIOTIYHOTO KOHTpOI0. be3npoBiaHuii Ta eHeproeeKTUBHUI MPOTOKON 3B'SI3KY
Sigfox [1-5] n03BOsE POMUPUTH MOKITUBOCTI MOHITOPHHTY Ta 3[IHCHIOBATH HOTO B MICIISAX JIe TPAIUIIiiHI
MIPOTOKOJIM TIepenadi iHpopMallii iHTerpyBaTH HEe MOXIIHBO, ab0 X mapamMeTpu HE 3aI0BOJIBHIIOTH BUMOTaM
npoekTy. B pobori 3anpononoBano BapiaHT iHTerpamii Texnounorii Sigfox B loT mmatdopmu 3 BUKOpUCTaH-
HsM cepBicy ThingSpeak. Takuii miaxin g03BosiE arperyBaTi Ta 0OpoOIIATH JaHi MOHITOPUHTY, B 3aJI€KHO-
CTi Bim ¢opmary mepemadi MaHWX, IO HAAXomaTh Bimx ceHcopiB. Takoxk depe3 API ThingSpeak merko
opraHizyBatu oOMiH naHumu 3 margopmamu [oT.

Pe3yabTaTtu gociaixxeHHs

Mertoto poboTu € po3pobiteHHs edekTHBHOI iH(opMarliitHoi cucTteMu, KoTpa Oyae 3MilCHIOBATH MOHITO-
PHHT CTaH MPUPOAHOTO CEPEIOBHUIIA 3a AOMOMOroro TexHonorii Sigfox. s noOyaoBu iHpopMamiiiHoi cuc-
TeMU 300py JaHUX CEHCOpPIB 3 BHUKOpHCTaHHAM Sigfox 3milficHeHo BHOIp amapaTHHX 3ac00iB BiAIOBITHO 10
CTPYKTYpHOI cXeMH 300paxkeHoi Ha puc 1.
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Puc. 1. CtpykTypHa cxeMa npUCTPOIO MOHITOPUHTY MPUPOTHOTO CEPEAOBHIIA

Hns mpuxnany Oyno 3i0paHO €NeKTPUYHY CXeMY B SIKili BHKOPHUCTOBYETBCS CEHCOpP TEMIIEpaTypu
DS18B20, Sigfox moxyns SFM10R1P ta mikpokonTponep Arduino Mini. [licisa Toro sik npuctpiii Hanam-
TOBaHO, MOTPiOHO TpomucaTH (QYHKITiF0, KOTpa Oyae MPOBOIUTH BUMIPIOBAHHS Ta TEpecryiaTuMe 3i0paHi



MOKa3HMUKU B XMapy uepe3 BianoBiany AT-komanay. OyHKLis, IO peaizye nepegady JaHUX 300pa)keHa Ha
puc. 2.

measure() {

sors.requestTemperatures();
str[20];
t = sensors.getTempCByIndex(@);
ti = (int)t;
td = (((int)(t * 188)) % 1e8);
sprintf(str, "AT$SF=%82X%@2X\n", ti, td);
Serial.print(str);
mySerial.print(str);
display.setCursor(1e, 10);
display.clearDisplay();
Serial.print("Celsius temperature: ");
var = sensors.getTempCByIndex(®);
Serial.println(t);
display.println(t);
display.println(str);
display.display();

Puc. 2. OyHKisi BUMIpIOBaHHS TEMIIEPaTypH Ta MEePECHIaHHs pe3yibTaTy yepe3 Binnosinny AT-komanay

Js mepenadi gaamx Oyino odpano cepep ThingSpeak [6]. s Toro, mo06 maHi YCIMIIIHO MTePEIaBATHUCH
Ta 30epiraimch Ha cepBepi, MOTPIOHO MPOBECTH MOKPOKOBE HanamTyBaHHsA. CrodyaTKy MOTpiOHO CTBOPHTH
kaHai B ThingSpeak (puc. 3), cTBOopuTH 10JIE B IKOMY Oy i€ TPONMUCAHHMIA CKPHUIIT ICKOAYBaHHS JaHUX,
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Private View Public View Channel Settings Sharing APl Keys Data Import / Export

Write API Key Help

API keys enable you to write data to a channel or read data from a private channel. API
keys are auto-generated when you create a new channel.

Key 0Z9CMZ6ENWBQ1B72
APl Keys Settings

« Write APl Key: Use this key to write data to a channel. If you feel your key has
been compromised, click Generate New Write AP| Key.

« Read API Keys: Use this key to allow other people to view your private channel
feeds and charts. Click Generate New Read API Key to generate an additional
read key for the channel.

Read A Pl Keys + Note: Use this field to enter information about channel read keys. For example,
add notes to keep track of users with access to your channel.

Key  1GKIPT3BIQUOIHA® AP R ;
equests

Write a Channel Feed

GET https://api.thingspeak.com/update?api_key=879CMZ6ENWBQ1872&Fieldl
Y/ < >

Read a Channel Feed
Save Note Delete APl Key
GET https://api.thingspeak.com/channels/2132440/feeds. json?results=2

Read a Channel Field

GET https://api.thingspeak.com/channels/2132448/Tields/1. json?results

< >
Read Channel Status Updates
GET https://api.thingspeak.com/channels/2132448/status. json

| parn Mare

Puc. 3 Creopenns kanany B ThingSpeak




CKpUIT A7 IEPEeTBOPEHHS JaHUX MOHITOPUHTY 300paskeHo Ha puc. 4. 3a nonomororo ¢pyHkuii hex2dec
IIICTHAISTKOBUH PSIOK MEPETBOPIOETHCS Y MacuB OaiiTiB bytes data, sikuil MicTUTh 1Ba OaiiTH, BiANOBia-
HOTO0 3Ha4YeHHsI Temnepatypu. [lepmuii OalT BiAMOBIAA€E IiNIH YaCTHHI TEMIIEPATypH, a IPyruid OANT - 1po-
0OBill yacTHHI TeMIepaTypH, siKa pO3paxoBY€eThCA K ApoOoBa yacTrHa yrcia Big 0 1o 99, moxinena Ha 100.
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Converter 2

MATLAB Code New Channel

1 readChannelID = 2132448;
2/ readAPIKey = '1GKIPT3BIQUOTHAS' ; Most recent channels
3 writeChannellID = 2132448;
4

writeAPIKey = "@©ZSCMZGENWBQLBT2"; .
v . Name: Temperature DS19B20 Sigfox
Channel ID: 2132293

Access: Public

B
6| data = thingSpeakRead(readChannelID, ‘ReadKey', readAPIKey, 'NumPoints’, 86@e, 'OutputFormsz
7| disp(data.Timestamps);

8 % OTpumyemo BCi 3MavenHs 3 Datal Read APl Key: LZPMUNRR3KWBDDX7
9 data_values = data.Fieldlabell; Write API Key: 96MB8YPYTBK3CGXS
12 data_time = data.Timestamps; Fields:

11| % Iniuianisyemo macue anA 36epiradHA TemnepaTyp 1: Temperature

12 temperatures = zeros(size(data_values)); )

13 2: Temperature

14| % MPOXOAMMOCA MO KOKHOMY 3H3YEHHK 3: Field Label 3

15 for i = 1:numel(data_values)

16 % KOHBEPTYEMO 3Ha4YeHHA 3 16-pivHoi $opMH B AECATKOBY Name: Raw Temperature Data
17 bytes_data = hex2dec(reshape(data_values{i}, 2, [1)"); Channel ID: 2132440

B % 06 Access: Public

19 HUCTEMD TEMNEPATYPY )

20 temperature = bytes_data(1) + (bytes_data(2) / 1e@); Re.'adAFI Key: HGKIETSBIOUDIHA
b1 Write API Key: @79CMZGENWBQ1E72
22 % 36epiraemo TemnepaTypy y MacHe Fields:

23 temperatures(i) = temperature; 1: Field Label 1

24| end 2: Field Label 2

25 disp(temperatures) 3: Field Label 3

26 date2 = table();

27

28 date2.timestamp = data_time; Hamedl=ck

Channel ID: 2129850

29 date2.temperature = temperatures;
Access: Public

38 writeChannelID = 2132293;

31| writeAPIKey = '96MB88YPYTBK3CGX5'; Read API Key: ZPHIBSQ46A4LGTYO

32 thingSpeakWrite{writeChannellD,date2, "Fields",[1], "WriteKey ,writeAPIKey); Write AP Key: 4B9KAYVCY22878P2
< > - n
Fields:

1: Temperature
Save and Run Save" 2:1LQ1

Puc. 4 Kox i mepeTBopeHHs Ta BUBEAEHHS iH(popMaii Ipo TeMieparypy

B pesynpraTi omepaHO Bi3yanbHe BiZOOpa)XCHHS MOTOYHOTO 3HAYEHHs Ta rpadiky TeMmmeparypu
(puc. 5), sika OHOBIIOETHCA OJIMH pa3 HAa TOJAUHY.

|:| ThingSpeak“‘ Channels ~ | Apps ~ Devices~ Support~ Commercial Use How to Buy @
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Private View Public View Channel Settings Sharing APl Keys Data Import / Export

Add Visualizations “ Add Widgets “ Export recent data MATLAB Analysis MATLAB Visualization
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Puc. 5 Bizyamizarmis mapaMeTpiB MOHITOPHHTY



BucHoBku

Po3pobrena indopmariiiHa cucteMa MOHITOPHHTY CTaHy MPUPOAHOTO CEPEOBHINA 32 JOMOMOTOK0 TeX-
noorii Sigfox. B po6orti 3anpormoroBano BapiaHT iHTerparii TexHoorii Sigfox B loT matdopmu 3 Bukopu-
cragasaM cepBicy ThingSpeak. Taka cucTema J03BOJISI€E HAKOIMUYIYBATH Ta OOpPOOJATH JaHI MOHITOPHHTY,
takox uepe3 API ThingSpeak nerko opranizyBatu oOMiH qannmu 3 miatdpopmamu [oT.
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