Avotato Ektodeotiko Topopa [epord
Teyvoroyikov Topéa
Tuqpoe Hiektpovikov Mnyovikov T.E.

Y y€010.61] KOl KOTOGKELT TIAOTIKOV GGVPRATOV OLKTVOV
HETEMPOLOYIKAV HETPNCEOV UE MIKPOETEEEPYUGTES

Itoypexn Epyocio

®ovtntg: Mmairiving Nikoraog, A.M. 42104

Emprénovres KaOnyntéc

Paykovon Mapia — Anptprog I'ovetovpiong

Hpepopnvia: lavovaprog 2018



Piraeus University of Applied Sciences

Department of Electronics Engineering

Design and implementation of a pilot meteo wireless network
based on microprocessors

Degree Thesis

Student: Billinis Nikolaos, Reg. Nr. 42104

Supervisors

Rangousi Maria — Dimitrios Goustouridis

Date: January 2018



Copyright ©  Mmuhivng Nikoraog, lavovaprog 2018

Me empOracn moavtog dikaidpatog, All rights reserved

Amayopevetal 1 avTiypo@r, amodnkevorn Kot Slvopr] g mopovoag epyociog, €
OAOKANPOL 1 TUNUOTOG OVTNG, Yo gumopikd okomd. Emupémetror mn avatvmoon,
amoONKELON KOl OVOUN Y10, OKOTO U1 KEPOOOKOTIKO, EKTOUOEVTIKNG 1] EPEVVNTIKNG
@OoNG, VO TNV TPOHTOBEST, VO AVAPEPETOL | TTNYT TPOEAELGNG KOl VO, dlATNPEITOL TO
Tapov uvopa. Epotipate mov agopolv Tn xpnomn e pYaciog Yo KEpOOGKOTIKO GKOTO

TPEMEL VAL ameLOVVOVTOL TPOS TOVS GLYYPAPEIC.

Ot amOYELG KOl TO. GUUTEPACUOTO TOV TEPLEXOVTIOL GE ALTO TO £YYPaPO EKPPALOVLV TOVG

oLYYPAPELG KoL dev TPEMEL v EpUNVELDEL OTL AVTITPOCHOTEVOVY TIG emioNuUeS BECELS TOV

AEI Iewpond TT.



Avotato Exkradgutiko Topopa Ierpora
Teyvoroykov Topéa
Tuqpoe Hiektpovikov Mnyovikov T.E.

Xy€010.61 KOl KOTUOKEVT] TIAOTIKOU 0.GVPRATOV OIKTVOV
UETEMPOLOYIKAOV NETPNCEMV IUE MIKPOETEEEPYUOTES

Itoyexn Epyocia

EmBAénovteg Kabnyntég
Mopio Paykovon — Anuitprog IN'ovetovpiong

Eletaotig Eletaomig Eletaotig
(®¢om / Tithog) (®¢om / Tithog) (®¢om / Tithog)
Hpepopnvia:
TIavovaprog 2018



1 Hepiqyn

YKOMOG OVTNG TNG TTLYOKNG €pyociag €lval 1 HEAETN KOl KOTOOKELN] €VOG GULGTNLOTOG
KaToypaeng teptParlovtikav peyebmv mov oyetilovrot pe o Kapikd eovopeva (Bepuoxpacio,
vypaocia, mwieon, NAK akTvofolia K.0.), MOGTE VO, GLAAEYOVTOL OEOOUEVA YO TIG TEPLOSOVG
KOTAPETPNONG OALG Kot VoL LEAETNOOVV TaL dedopéVa e TEMKO GTdYO TNV TPOPAEYN TOV Kopov.
[Tpdkertar yia éva acvppoto diktvo, ot képPot Tov omoiov (ctabpol) eépovv aictntipeg Tov
KOTOYPAQOLYV Kol UETOOIO0VV GE KEVIPIKO ONUEID UETEMPOAOYIKEG HETPNOEIS. Evoewktikd
OYESACTNKE KOl KOTOOKEVAGTNKE GE TPMOTOTLTO &vag kouPos. O okomdg g epyaciog NTav ot
TEPLPEPELOKES Lovadeg (oTabpol) va €xovv 10 HIKPOTEPO dLVOTO KOGTOG VA TapdAAnAa Oa
emtuyydvouy Vv embounty akpifelo 6T LETPNOELS, DOTE VAL VAL OIKOVOLOTEYVIKA EPIKTN 1|
KMUAK®GN TOL OGLPUATOV SIKTOOL GE TPAYUATIKEG O100TAGES. AAAOG 6TOYOC €lvan N OGO TO
SVVATOV HEYOADTEPN EVEPYELOKT OwTOVOuia TOV KAOe GTOOHOV, MGTE Vo Umopel va Attovpyet
apketd Koupd yopig va ypetdleton avOpomvn mopéppaocn. To televtaio kol icmg mo Pacikd
YOPOKTNPLETIKG TOL 6Tafpol glvar  xprion Tov diktvov GSM pécm Tov omoiov yivetat chvVdEoT
TOL 6TaOHOV UE TO AladTKTVO Y10 TNV HETAPOPE dEGOUEVOV KOl OTIC O LOKPIVES KOl OTPOCITES
TEPLOYES, KATL TOL OV Ba NTaV EPIKTO pe GAAEG TEYVOLOYIES TEPLOPIOUEVIC EUPELELOC, OTTMC TT.).
ot Wi-Fi, Bluetooth, k.a. H yprion wotéco 100 mpwtokdoiiov HTTP yia v petapopd twv
dedopévmy, divel v duvatdtnta g avtikatdotaong tov GSM modem pe éva omolodnmote
modem (w.y. Wi-Fi modem 1 tnv ypnon kdptog diktvov Ethernet) yio tpécfacn oto Awdiktvo
HEG® TOTIKOV OIKTLOV, 0V Kot 61T0L 0VTO givan dtaBéoipo. Avtd Ba €dve peimom Tov KOGTOVG
Aertovpyiog aAAd Kol KOTAoKEVNC TOV 6TalBpov, oo To GSM modem &ival To mo axpiPo kot
&xel Kot punviaia xp€won amd ToV TAPOYO TNAETIKOWOVIOK®OV Lanpectov. [a 1o Adyo avtd, 1
¥PON TOL yiveTow pOVO Otav dev givor duvarn kdmowo amd TS GAleg Avoelg. H mpdtumm
KOTOGKELT TOV 6TOOHOV NG epyaciag £xel yivel pe yprion GSM modem ®oTte Vo KOAVTTETOL O
«o aKpoiogy o€ amontnoels Tpdmog Acttovpyioc. TELog Ta dedopéva Tov amosTtéEAAOVTAL Amd TO
otafpd otov Kevipikd vrohoylotn (Server) HECH OAOIKTOOV, KOTAXM®POLVTOL GE Hid Pdon
JEJOUEVMV KOl TPOPAAAOVTOL TTAV® GTOV YMEPLOKO YE®YPAPIKO YApTn, 6TV aKpifn tomobecia

Tov KéOe oTabpov (client).
A&Ee1c — KAg1owd
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Abstract

The purpose of this dissertation is to study and construct a system to monitor environmental
variables related to weather phenomena (temperature, humidity, pressure, solar radiation, etc.). The
purpose is to collect data during predefined recording periods in order to analyse them and
eventually perform weather forecasting. The system is essentially a wireless sensor network where
each node (station) uses its own sensors to record data and to transmit them to the main Server.
Indicatively, a single node was designed and constructed in prototype form. The aim of the project
is to build the regional units (stations) at the lowest possible cost while at the same time achieving
the desired precision in the measurements, so as to be economically and technically feasible to
scale the network up to real dimensions. Another goal is that each station should achieve the
highest possible energy efficiency so that it can operate the longest possible time without the need
of human interaction. The last and perhaps most essential feature of the station is the use of the
GSM network. Using the GSM network, the station can stay connected to the Internet and transmit
data even in the most remote and inaccessible locations. This would not be possible with other
technologies with limited range, such as Wi-Fi or Bluetooth. However, using the HTTP protocol to
transfer data, it is possible to replace the GSM modem with any modem (e.g. Wi-Fi modem or the
use of an Ethernet network card) to access the Internet over a local network if and wherever it is
available. This would reduce the cost of operation and construction of the station, since the GSM
modem is the most expensive part of the station and incurs a monthly subscription cost charged by
the telecommunication service provider. Therefore, it is only used when one of the other solutions
is not feasible. The prototype station has been implemented using a GSM modem to cover the
worst case scenario of operation. Finally, the data sent to the Server from the station over the
Internet are recorded in a database and displayed on the digital geographic map at the exact location

of each station (client).
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