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KuiBcbkuiil HalliOHATFHUH YHIBEPCUTET TEXHOJIOTIH Ta TU3aiHy

TH®OPMAIITHA CUCTEMA JUISI IMCTAHIIAHOTO OIIITHIOBAHHS
TEMOEPATYPH, BITHOCHOI BOJIOTOCTI il ATMOC®EPHOTI'O TUCKY

Bumiprosannam nazusaiome cykynnicme onepayiu, 8UKOHY8AHUX OJisl GUSHAYEHHS KINbKICHO20 3HAYEHHS
genuyUuHY. BUMIpIOBaHHs GUKOHYIOMbCS 8 YCIX chepax mo0cvkoi disnbHocmi. 30Kpema, wupoko nowupeHumu
OJ1s1 GUMIDI6 BETUNUHAMU € NAPAMempPU O0GKLILIAL.

Heobxionicms ompumanus ingpopmayii npo 3Ha4eH s MaKux Qi3uYHUX GeUYUH, SIK meMnepamypd, 6iIOHOCHA
80102ICTb MA AMMOCHEPHUL TNUCK, BUHUKAE NPU KOHMPOIL YMO8 NPayi, yMO8 UpOOHUYmMea ma 3oepicanns npo-
OVKYii y npuminyeHHsx, npu 30IUCHEeHHI 3aX00i8 eKON02IUH020 MOHIMOPUHE2Y, Y MEMEOPOLOSIHHUX CHOCHEDEHCEH-
HAX [ RPOCHO3aX, OJis 3a0e3neyeH sl EOHOCMI SUMIPIO8AHb NPU NPOBEOCHHI NOGIPKU Ma/abo KanibpyeanHs 3acodie
BUMIPIOBAHL MOWY0. /15 3HUIICEHHS MPYOOGUX T MUMUACOBUX GUMPAIM HA OPLAHI3AYII0 GUMIDIOBATLHUX NPOYEOYD
Modice Oymu BUKOPUCIAHA CUCTEMA, U0 Q0360JISIE ABMOMAMU3Y8amu npoyec 300py, 00pooKu ma 30epesicents

sumiprosanvrux danux. Taxka cucmema mae 6ymu MOOITLHON0, MAMU MOICTUBOCTNI HAPOULYBAHHSL eNeMEHTNHOT

0a3u ma 3aminu CeHCopI8 PI3UUHUX GeNUYUH OISl 3A0e3NeUeHHsl YHIGePCATbHOCII 3ACMOCYBAHHS.
Memotwo pobomu € po3pobrenns asmomamuzoeanoi 6e30pomosoi cucmemu GUMIPIOGAHL MemMnepamypu,

BIOHOCHOT 601020CMI 1l AMMOCHEPHO20 MUCKY HABKOTUUHBLO2O cepedosuuya. /s 00cseHen s: NOCMABLeHOT

Memu HeoOXIOHe GUKOHAHHS MAKUX 3a0ad. (YOPMYSAHHS BUMO2 00 CUCTEMU BUMIPIOBAHL, PO3POOIIEHHS CIPYK-
Mypu cucmemu 8UMIpIO8aHb, GUOOPY eeMeHMHOI 6a3u, po3poOLEHHS NPOSPAMHO20 3A0e3NedeHHs..

Y npoyeci oocrioocenns nposoounoca: suguentst cghep 3acmocy8ants cucmemu GUMIpIo8aHs memnepanypu,
BIOHOCHOI 8011020CMi 1l AMMOCHEPHO20 MUCKY HABKOTUUHBLO2O CEpedosuyd, opMyB8ants 6uMoe 00 Cucmemu
BUMIPIOBAHD, BUOID BUMIPIOBAHUX 6ETUYUH, PO3POOLEHHS CIMPYKINYPU A NPOSPAMHO20 3A0e3Ne4eHHs. CUCTHEMU.

Jocniooiceno ma npoananizoeano MikpOKOHmMponiepu ma ceucopu, pospobneno cepgepuy yacmuny. Ilpo-
2PAMYBAHHS MIKPOKOHMPOLEP) 8i00Y8ANOCS 3 GUKOPUCIANHHAM Mo8U npoepamyeants C++. Pospobneno ana-
PAMHO-NPOSPAMHUL KOMIIIEKC, WO CKAAOAEMbCA 13 cep8epHoil uacmuny Ha 6a3i npocpamHo2o 3a0e3neyenns,
Hanucaroeo mogoro npozpamyeanus PHP, ma penayitinoi 6azu oanux MySQL, a maxooic po3pobneno KiicHm-
cepeepHy yacmumy 071 cencopis na oasi mikpoxonmponepa ESP32.

Knrouosi cnoea: mixpoxoumponep, cencop, cepsep, ESP32, BME280, PHP, MySQOL.

HocTranoBka npodaemu. BumiproBanHs mapame-
TPIB AOBKLIA 3aduinae 6araro cdep JOACHKOI Tisib-
HOCTi, HallpuKJIaJa, MPOMHUCIOBICTH abo saboparo-
pif0 BHCOKOTOYHHX BHMIipIOBaHb, MPUBATHY Caanldy
a00 METEeOopOJIOTiUHY CTaHIlif0. TakoX ISt sIKICHOTO
BUPOOHUITBA Oy/Ib-5IKOI MPOAYKIIii HEOOXiTHI MeBHI
YMOBH HaBKOJMIIHBOTO ceperoBuma. Came ToMy
OCTaHHIM 4acoM poOJIsiTh Oe3mepepBHi BUMIPIOBAaHHS
napameTpiB JOBKULIS Ta IX aBTOMATH3AIIIIO0.

Cucrema BHMIpIOBaHb MapamMeTpiB JAOBKIIIISA
(mami — Cucrema) MOXe 3aCTOCOBYBAaTUCS y PI3HHX
rany3six, TaKuxX sIK €KOJOTIYHWH MOHITOPHHI, CHC-
Tema «Po3ymHmI mim», peectparist (akTopiB mpu
repeBipIli 3acobiB BuMiproBaHb (3B), a Takok BUMI-
pIOBaHHS TIapaMeTpPiB MIKpOKIiMary BUPOOHHYMX 1
KHUTJIOBUX TPUMIIICHb.

Ha migcraBi BUMOT, 110 1Ipes’ IBISIFOTHCS IO CHC-
TEMH IIPY BUMIPIOBAHHI MTapaMeTpiB HABKOJIHUIITHHOTO

165



Bueni sanucku THY imeni B.1. Bepnaacbkoro. Cepisa: Texniuni Hayku

CEpeIoBHILA Y KOHKPETHUX Tay3siX 3aCTOCYBaHHS,
OyB chopMoOBaHUH CHHCOK (DI3MUHUX BEIUYMH, SIKi
BUMIPIOBATUMYTHCS] CUCTEMOIO.

VY BHIAAKY KOHTPOJIIO TapaMeTpiB HABKOIMII-
HBOT'O CEPEIOBUILA BKJIIOYAE BUMIP TaKUX BEJIUYUH,
AK: TeMIIEpaTypa HaBKOJIMILIHBOTO CEpe/lOBUIIA, BiJ-
HOCHA BOJIOTICTh HaBKOJIMIIHBOTO CEpPEelOBHINA i
aTMOC(epHHI THCK.

IlocranoBka 3agaui. Meroro poboTH € PO3-
poOICHHS aBTOMAaTH30BaHOI OE3IPOTOBOI CHCTEMU
BHMIpIOBaHb MTapaMeTPiB JOBKILISL. Y TIpoIieci T0CTi-
JOKEHHSI IPOBOJVMIIMCS: BUBYEHHS Chep 3aCTOCYBAHHS
CHCTEMH BUMIpPIOBaHb NIapaMeTPiB TOBKLLIS, (opMy-
BaHHS BUMOT /IO CUCTEMH BUMIpIOBaHb, BUOIp BUMi-
PIOBaHUX BEJIMYHH, PO3POOIICHHS CTPYKTYPHU Ta MPO-
IPaMHOI0 320€3IEUEHHS CUCTEMU.

BHacnigok AOCHiIKEHHS CTBOPEHO aBTOMAaTH30-
BaHy 0€3JpOTOBY CHCTEMY BHMIpIOBaHb ITapaMeTpiB
HaBKOJIMIIIHBOTO CEPEIOBHILA, SIKa BUMIPIOE TEMIIe-
parypy, BiJTHOCHY BOJIOTiCTh HaBKOJHIIHBOTO Cepell-
OBHIIA i aTMOC(EpPHUit THCK.

ESP8266 (puc. 1) Ta ESP32 (puc. 2) — me nemo-
pori moxym Wi-Fi, KoTpi iealbHO MiIXOnATh s
CaMOCTIHHUX TPOeKTiB y ranysi intepHety (IoT).
ESP32 e nacrtynuukom ESP8266. Bin mae Oinbiie
saaep mpouecopa, Oimpm mBuakuid Wi-Fi, Oinbiie
GPIO i mintpumye Bluetooth Bepcii 4.2. Kpim Toro,
ESP32 mocraBnsieTscs i3 CEHCOPOM JOTHKY, BOY-
JOBaHMUM JIaTYMKOM Xojla Ta JAaTYMKOM TeMmIepa-
Typu. OO0uzaBi mnaru Henopori, ane ESP32 6inbin
nopoxkya. OOuBa 4inu MarwTh 32-OiTHHI MpoIIe-
cop. ESP32 — nBosiaepHuii mporiecop i3 4acToTor
Bix 160 mo 240 MI'1, a ESP8266 — omHosiAepHMIA,
mpamroe Ha bactoTi 80 MI. MikpokoHTpoIep
RTL8710 (puc. 3) mMae Taki OCHOBHI IepeBaru:
HIMPOKHH CHEKTP CyMiCHUX MPUCTPOIB, MOKIUBICTD
po0OoTH HaBiTh 3a EKCTPEMAJIBHHUX TEMIIEparyp.
Tako BIH Malike IMOBHICTIO BIJIIOBIAA€ 110 BUBO-
nax moxymto ESP8266, omrak RTL8710 mopoxde 3a
ESP8266 ta ESP32. V Hamomy BUNAAKy Kpalium
Bubopom Oyne ESP32.

Puc. 1. MikpokontpoJsiep ESP8266
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Puc. 3. MikpoxonTposaep RTL8710

Cencop DHT?22 (puc. 4) mae 3aBojiCbke KamiOpy-
BaHHS 1 XapaKTepU3y€eThCsI HU3bKUM EHEProCIIOKH-
BaHHsIM. Cercop BME680 (puc. 5) Mae HamIAITKOBI
XapaKTEepUCTUKU Ta BHCOKY 1iHy. Cencop DS18B20
(puc. 6) Mae cepito3HHUN HEJOMIK (3HATTS JAHHUX Tallb-
My€ BUKOHaHHS NoAanbIuX koman). BMP280 (puc.
7) e nokpaiieHor Bepciero natunka BMP180 (puc.
8) 1 Bimpi3HIETHCS BiJ HHOTO MEHIIUMHU PO3MipaMH,
3HIDKEHUM €HEePTrOCIIOKIUBAHHAM, BUCOKOIO TOYHICTIO
poOOTH Ta HASBHICTIO TOYHOTO 3aBOJICHKOTO KaliOpy-
BaHHS 1 ABOMa MociioBHUMU iHTepdeiicamu: 12C i
SPI. larunk BMP280, crBopeHuii crieriaibHO st
JIOJIaTKIB, Jie¢ MOTPIOHI Maii pO3MIpU Ta 3HUKCHE
CIIOKUBAHHS CHEPTii, TOMy o0paTu came Iei TaTdanuk
Oyzie HalOUTBIIT OTIITHHO.

VCC (+) —-
DATA (1/0

) e é
GND4/

Puc. 4. Cencop DHT22
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Puc. 7. Cencop BMP280

Bapin 150-nul SOIC

(DS18B20Z)
GND - Jaramsmml npogia Puc. 8. CeHcop BMP180
DQ - Mo (mcia/miia
Voo - Kimaesna st poGot Ham 3HaHOOUTECS (pUC. 9):
L — Tlmara ESP32 ta cepenosuie po3poOKH
(DS18B20) Arduino. .
Puic. 6. Cencop DS18B20 — 3apeecTpOBaHMIA TOMEH HA XOCTHHTY.

router (access point)

Intemetk

HTTP POST ( example-domain.com

: “\ Wi-Fi &

YOUR DOMAIN

ESP32 or ESP8266

+ > +
BME280 sensor J requestevely L hosting server
30 seconds
8 & ©
(:p
Temperature  Humidity PrE;sure J’

@ script

/post-data.php

Publish sensor readings

to database h}

MySsaL:
- ®Script '
— e

-—— /esp-chartphp

Data visualization from
anywhere

Puc. 9. I'padiuna imrocrpaniss podorn
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— Cxkpunt PHP s 3anucy ganux y 6a3sy naHux
(B/) Ta BimoOpaxeHHs iX Ha BeO-CTOPIHIII.

— baza nanux ayist 30epiraHHst IOKa3aHb.

— Ckpunt PHP mgns rpadiunoro ¢opmyBaHHS
PE3yBTaTIB TOCIIIKEHb.

Peectpyemo nomMeH ais AOCTYIy JO HAIIoro

[Ticast peectparii 00IiKOBOTO 3amucy Ta BUOOPY
JIOMEHHOTO IMEHI 3aX0IUMO Y KOHCOJb. [licist 1iporo
BiIOyBa€eThCss CTBOpPeHHs bJI, Joriny, maposis Ta
tabmui SQL. IMepexomumo 70 maHe i KepyBaHHS
(puc. 10) 1 myxaemo «phpMyAdminy.

VY niBomy MeHIO BHOMpaeMo Hamry 0asy Ta Big-

nomarky  (OymeMo — BMKOPHCTOBYBaTH  XOCTHHI  KpuBaeMo BKIaaKy «SQLy. Jlami BBOAMMO HACTYIHI
Bluehost). PSLIKM KOIy JUTs CTBOpeHHs Tadnmuii (puc. 11), Hatuc-
Hi x |+
¢« > c a
phpMyAdmin |-
DO GBS [ Databases | L] saL | @ Status | B Export‘ Import‘ & Settings
Recent|| Favorites: :
e General settings
= Server connection collation (gj:
| utfdmb4_unicode_ci A |
Appearance settings
&’ Language @ | English v |
-
= Font size:
& More settings
Puc. 10. phpMyAdmin
" x + -8 %
€ > Cc a w P
= th_MyZEmE— — r- localhost3306 » @@ Daiabase: esp_data o
e s 3¢ structure | L] SGL! 4 Search |4 nuary‘ =2 Exponi = lmpan‘ - More

Recent Favorites

—| Run SGL query/queries on dawbase-esp_data: @ |

1§ CREATE TABLE Sensor (

wvaluel VARCHAR(LR),
value? VARCHAR(1®),
wvalued VARCHAR(1E),

id INT(6) UWSIGHED AUTO_INCREMENT PRIMARY KEY,

reading_time TIMESTAMP DEFAULT CURRENT_TIMESTAMP (N UPDATE CURRENT _TIMZSTAMP

(Format)  (Getauto-saved query |

U Bind parameters &

[ Delimiter | - ] & Show this query here again || Retain query box
- L Rollback when finished ¥/ Enable foreign key checks

Puc. 11. CrBopenns Tadauui B phpMyAdmin
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KaeMO KHOTIKY «(G0» Ta 6a4nMo TaOIHILIIO 1M1l HA3BOIO
Sensor (puc. 12) y Hamiit 6a3i qaHuX.

B ommii cPanel 3naxomumo «File Managen» (puc. 13)
1 BuOmpaemo ormiro public_html 1 Hatrckaemo «+ Filey.

CrBoproemo  HoBuii  (aiim  post-data.php vy
narmii /public_html mumemo Ty psiaxu komy (puc. 14).

CrBopumo me oauH aitn  (puc. 15) 'y
nanui /public_html. Bin rpadiuno BimoOpaxkarume
JlaH1 Ha BeO-cTopiHIli (Ha3BeMo ioro esp-chart.php).

Jnsa  rtpadiuroro BimoOpakeHHS MaHUX MH
Oymemo BukopucToByBatH 0i0mioTexy Highcharts.
CTBOpHUMO TpHU — 3AJEKHOCTI TeMIIepaTypH, BOJIO-
TOCTI Ta THCKY 3aJIEXKHO Bij yacy. Ha 3amexHocTsx
BitoOpakaeTbest MakcuMyM 40 miKceliB, MOKa3aHHs
JOJIat0ThCA KOkHI 30 CeKyH/I.

Mu BukopuctoByemo Arduino IDE, Ttomy
nmoTpioHo, mo0 TutaT Oyny BCTaHOBJEHi. Takoxk
notpibHi 6i6morekn BME280 Ta Adafruit_sensor.

st Toro, mo6 xof it MikpokonTposnepy ESP32
(puc. 16) mpamroBaB, HEOOXiZJTHO BKa3aTH CBOi JaHi
mepexi (SSID i maposb), Takok MOTPIOHO BBECTH
JIOMEHHE 1M 1.

Skmo BigkputH BeO-cTOopiHKy (puc. 17) 3a
URL-anpecoro: http://example.com/esp-chart.php, To
OymyTh BimoOpaskeHi 3aleXHOCTI TeMIepaTrypH, Bii-
HOCHOI BOJIOTOCTI ¥ aTMOC(EpHOTO THCKY Bif yacy. [l
OHOBJICHHS JIAHUX TOTPIOHO Tepe3aBaHTAXKUTH BeO-
CTOPIHKY. TakoK € MOMKIIMBICTB MPOBEACHHS MOAN(iKa-
uii orpuManux gaHux y phpMyAdmin (puc. 18).

BucHoBku. [lin yac BUKOHAaHHS POOOTH IPOBE-
JICHO aHaJIi3 MpenaMeTHOI cepH, aKTyaIbHOCTI pO3-
pOOJCHHS CHCTEMH IHUCTAHIIIHHOTO OIlIHIOBAHHS
napaMeTpiB HaBKOJUIIHBOTO CEpEeOBHUINA, BU3HA-
YEHO TOJIOBHI BUMOTH /10 CUCTEMH Ta 11 (PyHKLIOHAITY.

Po3pobneHo amaparHO-porpaMHUNA KOMITIEKC, 10
CKJIQJIA€THCS 13 CEPBEPHOI YACTHHHU Ha 6a31 IPOrpaMHOTO
3a0esnedenns (PHP + MySQL) 1 KITi€EHTCHKOT YacTHHU
Ha 6a3i mikpoxoHTposniepa ESP32 ta cencopa BME 280.

BukoHaHO ekcriepuMeHTalbHI JTOCHTIPKEHHS 3MiHU
MOKa3HUKIB TEMIIEPaTypH, BIHOCHOI BOJOTOCTI W
arMocdepHOro THCKy Bij uacy. [IpoBeneHi ekcriepu-
MEHTH TIOKa3aiu e()EeKTHBHICTh 3aCTOCYBAaHHS MiKpO-
rxoHTponepa ESP32 ta cencopa BME 280 mnst ominto-
BaHHSI [TAPAMETPiB HABKOJIMIITHBOTO CEPEIOBHIIIA.

i x| + = Ak
« L5 ]
phpMyAdmin .
ol Be [ Structure | [] SGL 4 Search | [J Guery |} Export | b Import ° Operations g} Routines (& Events v More
Recent  Favorites
Filters |
Containing Ihe word: | |
Table Action Rews & Type  Colation Size  Owverhead
o Sensor iy T Browse [Jf Structure % Search 3 insert G Empty & Crop a InneDB latin_swedish_ci @ kis
Ttable  Sum o InneDB latin1_swedish_cl _ ekis o8
t O Checkan With salscted: v
Puc. 12. Tadauus «Sensor» y 6a3i 1aHux
€P cPanel File Manager v3 b4 +

SIETgg) Al Your Files v

Cicopy #Move AXUpload X Download ¥ Delete %) Restore ERename @ Edit
2:&(1 # Compress
#  public_htmi Go - @ Home TUpOnelevel <Back ->Forward 'Reload [HSe
| Collapse All ‘ il Empty Trash
- &= A (fhome Name Size Last Modified
1

Puc. 13. daiinoBuii MeHeL:Kep
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r

=7ph
?ﬁe%vername = "localhost';
T EKE3 EM0_HAS
ngme = KAHITb HEBE% Eﬂ'
Bma3yemu iM'A KDEH
}username = "BHAHITE_IM H KDPHETFEAHA';
4 Bwazyemo naponb
jpassword = "ExaMiTa_napone”

A/ PeROMEHOYETHCA HE 3M1HD a;u ueid API-wniod, ELH NoEMHEH ZEiraTHca T wnoueW ¥ cKETYl mOA nAaTH
EapL key ¥ ue = tFmATS b3j7Fa";
E a uel = fwaluel = fwalues = ";
Lf {E 3 RUE [" HEQUEST NETHUD'& = FDS E
api_key = tes anut{S_F T['a i_ iH
Lf{i EQTEE = Lnﬁﬁf?a HﬁéT ‘valuel!
gvaluez = test anutig POST[ "walued" ]i
valuel = test anut{i POST[ "wvalua3" },

i ETEI:IFIIZIEHI:I 3T EQHEHH

cann = new mysqlt{iservername, jusername, jpassward, $dbname};
£ Tepeeipacqid 2 'EpHaHHA
f {jconn->connect_error} {

die{'Connection filed: * . fconn-=caonnect_srrard;

sgl = "INSERT INTQ Sensur {‘.'EH.uel vaLueE val.ue3}
IJ ' . fvalygel o', ' :*.va uad . E fwalues . "',

f {§conn-=query{4sgly == TRUE} f
echo 'ng r?zrn:clrg cregted suc-:nzssfuuz.r H

-:;w e

else {
echo "Error:". §sgl. "=<br=" . fconn-=erroar;

Jronn-=closef y;

elsa { )
echa "Wrong API Key provided.®;

glse { .
echa "Wo data posted with HTTP POST.®

unction test_input{4data’ {
data = Trim {4 datal;
data = stripslashes I3 dataé
data = htmlspecialchars §£§ datal;
return fdata;

gpep Z0epemeHH AM d:-auna EBEpiTh pAHL B HEcTynHi pApkM:
44 T¥T BKEZYEMO HEEE;
bname = 3B E-II, H
A Brazvyemo LM E-H TYE
username = EK-!'J{IT IMA_| KDPHETFBA'—IA'
Exazyemo napone
gpasswur’d = "BKamiTh_napane";
o

Puc. 14. PHP ko

Cnucok jgiTeparypu:
1. Cameron, N. Electronics Projects with the ESP8266 and ESP32. Apress, 2021.
2. URL: https://link.springer.com/book/10.1007/978-1-4842-6336-5.
3. Pulver, T. Hands-On Internet of Things with MQTT: Build connected IoT devices with Arduino and MQ
Telemetry Transport (MQTT). Packt Publishing Ltd, 2019.
4. Spanulescu, S. Esp32 Programming for the Internet of Things. Lulu Press, Inc, 2018.

5. Kurniawan, A. Internet of Things Projects with ESP32: Build exciting and powerful IoT projects using the
all-new Espressif ESP32. Packt Publishing Ltd, 2019.

6. Butler, T. PHP & MySQL: Novice to Ninja. SitePoint, 2022.

Novak D.S., Moshenskyi A.O., Lisovets S.M., Guida O.G., Pavlenko Ye.Ye. INFORMATION SYSTEM
FOR REMOTE EVALUATION OF TEMPERATURE, RELATIVE HUMIDITY
AND ATMOSPHERIC PRESSURE

A measurement is a set of operations performed to determine the quantitative value of a quantity.

Measurements are made in all spheres of human activity. In particular, environmental parameters are widely
used for measurements.
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=7ph
?ﬁe%vername = "localhost®
T EKE3 EMO Has

3db ngme = HK3B§ " EQ";
£ Brazyemao LM ﬂ Euc yEaYa
?username = EKAHIT M*A_KOPHCTYEAUA'
/ Brasyemao naﬂﬁﬂ
§passwurn = "VEAHITE_NARONE";

CTEupREMa 3 ' EHEHAA
jconn = new mysq l{sservername, jusername, jpassward, fdbnamed;
Af NepeeipacMo 3°EpHEHHA
LT {jconn-=connect _error} {
ELE{ Connection failed: * feonn-=connect_errar};

sgl = "SELECT id, waluel, vaLue2 walued, reading_time FROM Sensor order by reading_time desc limit 48°;
jresult = %cunn bquer{(ﬁ

while {4data = sresu bfetcﬁ _assocd 3

isensur _data[] =

readings_time = array_culumn{Ssensur_data, ‘reading_time'};
.uac, — UTC-2, zanuudema B

®ti =
;ureach ISreadin s_time as $reading}{
?FEEELHQS time[3i] = date{"v-m-d H:i:s", strtotime{greading - 1 hours"3};

UTE [
ff$reag1ngs time[4i] = date{"¥-m-d H:i:s", strtotime{"§reading + 4 hours'}};
L+=1;

>
waluel

= jsan_ encodeiarray_reversegarray columni?sensur data, valuel'g;, J50H NUMERIE_CHECK%,
valuel = ]sun encodelarray_reverse{array_calumn{§sensar data, ‘value2 '3}, JSONZHUMERICTCHECK
valued = jsan_encode{array reversefarray column{§sensor_dats '}E JS0H_MUMERIC_CHECK};
readtng time = json_encodelarray_rewerseTgreadings_timeT, JSﬁN NUMERIE_ HEEK},
*echo 3valuel;
echa gvaluez
echa jvalues;
acha %readLng timagss
gresu t-=freely;
conn-=closed };

('DUETYFE html>
=html=

~<meta name=" VLe part’ content="width=device-width, initial-scale=1'>
tsgrtpt sre="ht s Sfcode.highcharts. cumfhlghcharfs js =S seript>
=SLyLg>

bodi

miLn=width: 31&5

mazx-widths 1288px;

height: Sﬂsux

margin: B autu,

R

font- famtly Arials
font-size:” 2.5rem;
text- allgn center,
(ﬂStYLE)

<h2=ESP Weather Station</h2=

=div id='chart-temperature’ class='container =/ dive-
=giv i chart humidity! class=!container !==/div-
=div if="chart-pressurg" class="container "= dive
=scripte

var valuel = <fphp echao fvaluel; T=;

var value? = <?php echa vaLuez e

var valued = <?php echa vaLue3 7>

var reading_time = <Tphp echo jreading_time; 7=
var chartT = new Highcharts.Charts{

chart:{ rendarTo = 'chart-temparature' },
tLtLe:_{ ext: 'EMEZEA Temperature’

SEries:
showInLegend: false,
ita' valuel
otlptions:
EE %iun: false

anim \
dataLahels enabiled: true }
ieries: { color: '#§50eBa’ }

whuis o
ty@ gtetime’
egories: reading_time

is:
¥LtLe E Eext 'Temperature {Celsiust' }
Ftitief text: "Temperature {Fahrenheit}' }

redtts: { enabled: false }

3F chartH = new Highcharts. Ehart{§
hart: E renderTu clart-humidity’
tle: | text: 'BMEEEE Humidity

¥
char

title

5 LES [i

showl nLe%end false,
a:

2
h
dat
{Utﬂptluns 1

: { snimation: false,
ataLahels enafled: true H

s é

type: atetim

ffdateTlmeLahelFurmats { secand: '%H:%:%5' ¥,
cateqories: reading_tim

-FARH % .
thLe: text: 'Humidity {%3' }
fedits: { enabled: false }
ar ch?rtP new Htﬁhcharts Ehart{§
,

chart:{ renderTo: art -pressure
tLtLe { ext: 'EMEZER Pressure' 1,

sar
shuwInLe%end: false,
gta: valuei

{Utﬂptluns: {
ine: { animgtion: false,
datalatiels: { enafled: tfue }
iértes: { color: '#18885c' }
éatethe
egurles readlng time
Ast: E
itle: { text: 'Pressure {hPa}' }
thedits: { enabled: false }
=, §crtpt:
=sbad
= html=
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Bueni sanucku THY imeni B.1. Bepuancbkoro. Cepis: Texniuni Hayku

#ifdef ESP32
Finclude <WiFi.h=
#include =HTTP{lient.h=
#else e
#include <ESPE2GEWLFL.h>
#include <ESPE26EHTTPCLlient.hs
#include <WiFiClient.hs>
#Hendif 7
#include <Wire.h=
#include <Adafruit_Sensor.hs
#Finclude <Adafruit BME280.h= ;
A/BKaniTh cAol OOALKOET gaﬁx MEDENT
const char* ssid = "HKAKITh_CBIR_SSID";
const char+ password = “BEKAKITh_MAPOTNL"
SABKaXNITE CHLR DoMad T Wwiax 00 @anmy
const chars serverlame = “hitp://example.com/post-data.php”;
A/FINMUTE KANY RK €, RHIO BM BOrQ 3MIHMTE, TO KOO HE Eyﬂe potunTH
gKij-', wo APT nosmHed cniﬂnaﬁa_m 3 KIwuoM 8 Jarri PH
tring apikeyValue = “tPmATSAB3]7F9";
Adafruit EMEZ?88 bme; // 20
SAAdatriit GME2E8 bme(BME (5); /7 hardware 5PI
AlAdatruit BH_FES bmef BME_ (5, BME MOSI, BME MISQ, BME 5CK): // software SPT
void setupl)
Serial.begin(115288);
'i'.ILFL.begLn[_r.:-'.LdIa password};
Serial. rintlni Connecting a-
while(WiFi.status{} '= WL_CORNECTED) {
dEl@y{EE@];
Serial.primt(“.");

erial.primting ®"}; o .
5erLal.pant{"[unnectEd 1o WiFi network with IP Address; ");
serial.primtin{WiFi. localIP{ }}; il ]
gfﬂn TEKOK MOXKOTES EMKOpHCTABYBATH Oifnicrexy Wire
pool status = hme.hegLn:ﬂx?E{;
if [!5taTu5% 1 ¢ ; o
SEr{aliTELn 1n( “Could not find a valid BME230 sensor, check wiring or change I2C address!");
while :

y
void loop() { ot
FSfMepesipaem 5 eqnanHa WiFi
if(WiFi.status({ )= WL CONNECTED}{
HTTPClient hitps
SAOxaxiTe AL abio IP Bamora moMedy
hitp.beginiserverlName);
FYBRASYEMD THT D3HWX
http.addHeader( "Content-Type®, "application/x-www-Torm-urlencoded”};
SATOTYEMD 33T
Strinmg. hitpRequestData = "api_key=" + apiKeyValue +_"Gvaluel=" 4+ StrtngﬂhmE.readTemEEraturE{}}
+ "hvalue2=" 4 Strlngthme.reaHHudettf{Eb + "Gvalue3=" + String(bme,readPressure{ }/188.8F) + °";
5er1a1.print{"htt RequestData: “});
Serial.println{ httpRequestDatal;
i;ﬂns TECTY BH MOXSTS IHOMSHTYBATH 3miany httpReguestlata sawe
i POIKOMERTYEATH, TO Hukye (garywk BMEZBE REe BHKOOHCTOBYETLCR)
SA5tring hittpRequestllata = "api_key=1PmATSALIj7F&valuel=24. 754 valued=40, 548&value3=1885, 14";
FBLgRpEERAEMD F30HT
int httpResponselode = http.POST{httpRequestibData); . ;
SSERun EHdPDﬁHTE S3HT 3 THTOM rexrfﬂatn DOIKOMER TYHTE HACTYMHL DAOKH
ﬁyﬁffp,ad Header( "Content-Type" "rextfpiain'J'
‘sint httpResponseCode = http. POSTI "Hello, World!*);
SARKUD BH POBHTS 33MT 3 TmaM application/json, DOSKOMEHTYHTE HACcTyAHL DROKH
Shttp, addtesder| "Content-Type" "?qpitcataaﬂf sont )y
/7int htipResponseCode = http. POSTY "1\ "valuel\ 1191 %, \ "value2| s\ "671 ", | "valued\ ": |\ "78\*}");
if (httpResponseCode=d) {
Serial.primtf "HTTP Response code: ");
serial.println(htpResponselode};

glse {

serial.primt{ "Error code: “&;
Serial.primtln{ httpResponselode);

S AIELALHAEMD MM ATE

?ttp.endi];

glse { : o
serial.println{ "WiFi Disconnected™};
SABLANDRERAEME 33ANT KoXH1 38§ CekyHd
delay( 30000 ) ;
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IndpopmaTuka, 06uKCII0BaIbHA TEXHIKA Ta aBTOMAaTH3aLlis

x 4

< » © G fespchartphp
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&7 Edit
&7 Edit
&7 Edit
&7 Edit
&7 Edit
&7 Edit
&7 Edit
&7 Edit
&7 Edit
&7 Edit
&7 Edit
&7 Edit
&7 Edit
&7 Edit
&7 Edit
&7 Edit
&7 Edit
&7 Edit

#t Copy
%t Copy
#t Copy
%t Copy
#t Copy
%t Copy
%t Copy
#: Copy
#: Copy
#c Copy
#& Copy
#t Copy
#t Copy
#t Copy
#t Copy
#t Copy
#t Copy
%t Copy

Puc

¥ id valuel value2 valuel reading_time
@ Delete 41 2643 55.36 1002.88 2021-12-12 08:26:17

@ Delete 42 2692 53.93 1003.01 2021-12-12 08:26:48
@ Delete 43 27.08 55.20 1002.94 2021-12-12 D&:27:18
@ Delete 44 2715 5532 1002.85 2021-12-12 08:27:49
@ Delete 45 2717 53.69 1002.93 2021-12-12 0&:28:20
@ Delste 46 2719 53.70 1002.95 2021-12-12 08:28:50
@ Delste 47 2722 53.20 1002.86 2021-12-12 08:29:21
@ Delete 48 2726 52.60 1002.87 2021-12-12 08:29:52
@ Delete 49 27.31 52.45 1002.99 2021-12-12 0&:30:22
@ Delete 50 2734 52.41 1002.97 2021-12-12 08:30:53
@ Delete 51 2737 5220 1002.90 2021-12-12 0&:31:24
@ Delete 52 2742 52.25 1002.96 2021-12-12 08:31:54
@ Delete 53 2745 5422 1002.99 2021-12-12 08:32:25
@ Delete 54 2747 5230 1002:95 2021-12-12 08:32:56
@ Delete 55 27.46 51.74 1002.85 2021-12-12 08:33:27
@ Delete 56 2753 52.11 1002.93 2021-12-12 08:33:58
@ Delete 57 2753 52.07 1003.00 2021-12-12 08:34:28
@ Delete 58 2757 52.12 1002.96 2021-12-12 08:35:00
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Bueni sanucku THY imeni B.1. Bepnaacbkoro. Cepisa: Texniuni Hayku

The need to obtain information about the value of such physical quantities as temperature, relative humidity
and atmospheric pressure arises when monitoring working conditions, conditions for production and storage of
products in premises, when implementing environmental monitoring measures, in meteorological observations
and forecasts to ensure the uniformity of measurements during verification and/or calibration of measuring
instruments, etc. To reduce labor and time costs for the organization of measurement procedures, a system can
be used to automate the process of collecting, processing and storing measurement data. Such a system should
be mobile, have an increase in the element base and replacement of sensors of physical quantities to ensure
universal application.

The purpose of this work is to develop an automated wireless system for measuring the temperature, relative
humidity and atmospheric pressure of the environment. To achieve the set goals, it is necessary to perform the
following tasks: formation of requirements for the measurement system, development of the structure of the
measurement system, selection of the element base, software development.

In the process of research, the following was carried out: a study of the areas of application of the system
for measuring temperature, relative humidity and atmospheric pressure of the environment, the formation of
requirements for the measurement system, the choice of measured quantities, the development of the structure
and software of the system.

Microcontrollers and sensors have been researched and analyzed, the server part has been developed. The
microcontroller was programmed using the C++ programming language. A hardware-software complex has
been developed, consisting of a server part based on software written in the PHP programming language and
a MySQL relational database, as well as a client-server part for sensors based on the ESP32 microcontroller.

Key words: microcontroller, sensor, server, ESP32, BME280, PHP, MySQL.
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