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Al-SAVES@PROJECTHUB

1. TitAog Project:

IoT Rain Gauge Weather Station u& Raspberry Pi Pico

2. Karnyopia Project:

Al /10T / Smart Environment Monitoring

3. NMeprypaen Project:

AuUTO 10 project TTAPOUCIAEl TTWCS UTTOPEI va KaTaokeuaaTei éva DIY loT Rain Gauge Weather Station
XpPhoiuotroiwvTag Raspberry Pi Pico.

To ouoTnua ueTpd 1 Bpoxomrwaon ue évav Tipping Bucket Rain Gauge Sensor Kai QTTOOTEAAEI Ta
oedouéva oe cloud dashboard yia visualization.

Or1 uabnréc uabaivouv mwg ol environmental sensors, ol microcontrollers kai oi data platforms
ouvepyddovral yia tn dnuioupyia smart weather monitoring systems.

Mia mpoaipeTikn eTéKTaon giodyel pia atrAn Al-based mpoBAswn Bpoxorrrwong ue Baon historical
data.
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4. Negeig-kA1BI1a:

loT, Weather Station, Rain Gauge, Raspberry Pi Pico, Environmental Monitoring, Al Prediction

5. Oudada-oToX0G:

VET students, pabnrég deutepoBaduiag ekmaideuong, STEM clubs, beginner loT developers

6. ZTOXOI Project:

e Katavonon Tou TpOTToU AgIToupyiag Twv rainfall sensors.

e EkudBnon tng ouvoeong sensors e microcontrollers.

e 2UAAoyn Kai petéddoan environmental data péow loT platforms.
e Visualization Twv weather data o€ dashboards.

» Algpelvnaon Bacikwy Al techniques yia atTAR rainfall prediction.

7. Xpovodidypauua Project:

Day 1 - Eicaywyn kal hardware assembly

Day 2 — Sensor calibration Kal microcontroller programming
Day 3 — Data transmission o€ cloud platform

Day 4 — Dashboard visualization kal data analysis

Day 5 — [NpoaipeTikr) dpacTnpIoTnNTa Al rainfall prediction

be held responsible for any use which may be made of the information contained
therein.
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8. Mapexduevol Moépor:

¢ Raspberry Pi Pico microcontroller

¢ Tipping Bucket Rain Gauge Sensor

e Jumper wires Kal breadboard

* WiFi module (ESP8266/ESP32, OGOV XPEIACETAI)
¢ YTToAOYIOTAG pE Python ] MicroPython

* 2UvdeanN Internet

9. EpyaAcia kail TexvoAoyieg TTou xpnoipotroindnkav:

* Raspberry Pi Pico

* MicroPython A Python

¢ |oT cloud platform (ThingSpeak / Blynk / Node-RED)
e Rain Gauge Sensor

e Data visualization dashboard

10. BAua wpog BrAua Xxédio YAomroinong:

Step 1: O Tipping Mechanism (n kapdi1d Tou Project)
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H kapdi& autou Tou project €ival To DIY Rain Gauge. Xpnolpuotroijoaue évav Tipping Bucket
mechanism.
Mwg Asitoupyei: ‘Eva funnel odnyei 1o vepod TG Bpoxng o€ évav rocker TUTTOU TPAUTTAAGG.
Otav n pia TAgupd yepioel, avarpémeral AGyw gravity. 'Evag magnet Tpooappoopévog otov
rocker TTEpVA pIrPooTd aTrd £vav sensor (Xpnoipotroifoaue Hall Effect Sensor), oTéEAvovTag
digital signal oTO Pico W.
3D Printing TwV £§apTnudTwyv: Xpnoipotroifjoaue 3D-printed parts yia Tov mechanism. ‘Exoupe
EMICUVAYPEI TTAPAKATW Ta STL files, WOTE va puIropeiTe va avatrapdayeTe eUKOA auto TO
project. AKOAouBei n avdAuon Twv apxeiwv:
e The Base (Base 2.stl): ZuykparTei TOV sensor Kal TN BAon Twv electronics.
e The Tipping Bucket (Cucchiaio 2.stl): O i510G 0 rocker mechanism.
e The Funnel (Imbuto 2.stl): Odnyei Tn BpoxA néoa oTo bucket.
Print Settings: NpoteiveTal n Xprion PLA 1} PETG filament. Na avTox oTIG KAIPIKEG OUVONAKEG,
ouvioTtdral infill 15% | upnAdéTepo.
OAHTIIEZ ASSEMBLY:
1. The Axle: Xpnoipotroifjoaue Bolt & Nut yia va CUYKpATHOoOUNE TO tipping bucket 0TO KEVTPO.
e  Critical Tip: Mnv agiéete uttepBOAIKG TO nut! To bucket TTPETTEI va KivEiTal EAcUBEpQ.
Xpnaiuorroioaue Hot Glue ava@ueoa oTo nut Kai 10 bolt, waTe va acpaliosi otn 6éon Tou
Xwpic va médel To bucket.
2. The Sensor Upgrade (Hall Effect vs. Reed Switch): ApXIKd oXed1A{ape va XPNOINOTTOINCOUNE
Reed Switch. QoTé00, diatmioTwoaue 6T N magnetic pull ATav TTOAU 1I0XUPN Kal EKAVE TO bucket
va KOAAdElL.
e The Fix: AvaBa@uicaue To cUoTnua o€ Hall Effect Sensor. AvIXVeEUElI Yn@IOKA TOV
Neodymium Magnet Trou givail KoOAAnpévog oo bucket.
e The Result: Mn3evikn friction ka1 opaAo tipping!
Base 2.stIBase 2.stl
e Cucchiaio 2.stICucchiaio 2.stl
MpoPoAr o€ 3D / DownloadDownload
e Imbuto 2.stlimbuto 2.stl
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8

MpoBoAn o€ 3D / DownloadDownload

Step 2: To "Tupperware" Hack (DIY Stand)
i - .
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MpoBoAn 2 akdun

AvTi va KOTOOKEUAOOUUE Wia oUVOETN HeTAAAIKN BAan yia va oTnpifoupe TO rain gauge,

alOTTOINTAE UE TTPAKTIKO TPOTTO £va TTAOCTIKOG storage container.

1. The Holder: Kéyape T0 KATTdKI TOU container WOTE VO £QPApuoel TEAEIA n 3D-printed
rain gauge base. To rain gauge TOTro0eTEITAI HECA, TTPOCTATEUNEVO OAAG OTOOEPO.

2. Drainage: AvoiSape 4 holes OTIG YWVigG KOl KOYONE TETPAYWVA openings OTO KATW
népog.

3. Protection:
Mesh Filter: KoAAfoaue éva Mesh Trdvw a1réd 10 funnel yia va eprodiocoupe TRV
€i0080 evTopwY 1 QUAAWV.

e Sealing: Xpnoipotroifoaue Clay kai Hot Glue yOpw a1ré T0 Onpeia OTTOU TO rain gauge
EVWVETAI PE TO container, WOTE VA ATTOPUYOULE BIOPPOEG.
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MNari avoi§ape holes; OMwWGg QaiveTal oTIG PUWTOYPAPIES, O1 holes e§ac@alifouv 611 TO
rainwater ATTORAKPUVETAI APECTWGS. OEAoOuE VO HETPOOUNE TN BPOXH, OXI va TV
amonKeUoOoUpE!

Step 3: Electronics & Soldering
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Qpa va ouvoETouE TOV «EYKEPAAO» TOU CUCTAATOG. XPNOIUOTTIoINaoauE Raspberry Pi Pico W
€TT€I0N €ival OIKOVOUIKO, UTTOOTNPICEI MicroPython Kail S108£Tel EvOwpaTwuEVO WiFi.
1. Soldering KoOAAQoape header pins 0T0 Pico W woTe va epapudel otaBepd o1o breadboard (A,
yia pévipn Auon, prropeite va KOAAROETE areudeiag wires).
2. The Wiring Guide AkoAouB&i n avaAuTIKi ) oUVSEo TWV components:
e DHT11 (Temperature & Humidity)
Signal: ZuvdéeTal oTo GP15.
VCC (+): ZuvdéeTal oT0 3V3 (Physical Pin 36).
GND (-): ZuvdéeTal o€ 01ro108TTOTE GND pin (Physical Pin 38).
Rain Gauge (Hall Effect Sensor)
Signal: ZuvdéeTal 0TO GP16.
Ground: ZuvdéeTal o€ orolodroTe GND pin.
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e Note: O code xpnaiuorroisi machine.Pin.PULL_UP. Auté anuaiver 011 dev XpeladeaTe external
resistor. ATTAWG auvOETTeE To €va wire aTo GP16 Kai 10 GAA0 aTo Ground. Orav 10 bucket KGvel
tip (KaBwc¢ TEPVE 0 magnet), KAEIVEI TO circuit Kai EVEQYOTTOIEITAI ) UETPNOT).

e LED Indicator

e Agv amraiteital external wiring. Xpnoipotroioupe 1o Onboard LED Tou Pico. O code TO
avaBooBrvel yia va deixvel To "heartbeat" Kal Ta emiITuXnuéva data uploads.

e Power Source

e 2uvdioTe TO Power Bank oTn Micro-USB port.

e Tip: O code mepiAauBaver uia Asitoupyia "Keep-Alive", n omoia dnuioupyei maAuoug otnv
KaravaAwon peuuarog WoTe va QTmoTPETTEI TA OUyxXpova power banks A1TO TO
auto-shutdown.

3. Waterproofing (Crucial!) A@ou gAéy§ape 10 wiring, e@apudéoaue Conformal Coating o€ OAEG TIG
eKTEBEIpNEVEG OUVOEDEIG OTNV TTAEUPA TOU sensor. NMpokeITal yio KpioIno BApaA, WOTE N
humidity va punv TrpokaAéoel corrosion GTO circuit 6TaV TO CUCTNUO TOTTOOETNOEI O€ £§WTEPIKO
Xwpo.

Step 4: Boxing It Up (Final Assembly)
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TomroBeTACOUE OAa TA euaioBNTA electronics p€oa oT1o IP56 Waterproof Box.

1.

Cable Management: AvoiSapue holes 010 box kai Xpnoipotroifoaue Cable Glands yia va
TEPACOUME T wires ATTO TO rain gauge (E§WTEPIKA) TTPOG TO Pico (eCwTEPIKA). Me
auUTOV TOV TPOTTO TO box TTapauével watertight.

Power: To 20,000mAh Powerbank xwpdel dpoya oTo eowTePIKO. MeTd a1T6 7 NUéEPES
AgiToupyiag, e§akoAouBouoe va £xel APKETH QOPTION.

The "Bottle Shield": O DHT11 sensor TTP£TTEl VO BpioKeTAl £W YIA VO HETPA TN
temperature ToUu aépa, aAAG dev TTPETTEl VA BpayEi.

Solution: KOwaue éva Plastic Bottle, To KoOAANoaue 010 E§WTEPIKO UEPOS TOU box KAl KPUWALE
TOV sensor puéoa o€ auto. Asitoupyei oav 16avikh outtpéAal

Step 5: Calibration (Crucial Step!)
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calibration Tou 8IKOU pag CUGTHATOG,
Xpnoipotroifoaue beaker yia va HETPACOUNE TOV OYKO TOU VEPOU.
The Process:
1. Tlepicaue éva beaker pue yvwaoTo 6yko vepou (100ml).
2. Pi¢ape apyd 1o vepd péoa atroé 1o 3D-printed funnel, WOTE va TTPOCOUOILLTOUKE TN BPOXN.
3. MeTproaue Tov ouvoAIKO apiBud Twy "tips" TTou KaTaypd@nkav atrd Tov microcontroller.
4. AlpwvTtag 10 Total Volume pe 1o Number of Tips kai AauBdavovTag utroyn Tnv EIQAvEIQ
Tou funnel, uTTOAOYiICQE TO TUYKEKPILEVO rainfall depth ava tip.
The Result: AlaTTiIoTWOANE OTI éva tip AVTIOTOIXEI AKPIBWG 0€ 0.173 mm BpoxdmTwong.
Step 6: The Code (MicroPython)
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Me Ta electronics éToIpQ, TTEPATANE TOV code. XpNoIuoTroIoaue MicroPython 0To Raspberry Pi Pico
W. O code gKTeAEl TPEIG PATIKEG EPYATiES:

1. Zuvdéeral oTO WiFi.

2. Counts Tips: Xpnoiupotrolei Interrupt (IRQ) yia va aviXveUel TrTOTE To bucket KAVEl tip.

3. Uploads Data: ZTéAvel Tn BpoxXoTrTwon (mm), Tn temperature Kai TNV humidity oTo

ThingSpeak KA0g 30 AeTrTd.

Critical Configuration: ZToVv code Ba dgite Tn peraBAnTA MM_PER_TIP = 0.173. AuTA n TiuA dev
gival Tuxaia- €ival To CUYKEKPIPNEVO ATTOTEAEO LA TTOU TTPOEKUYE aTTO TO Water Calibration
(Step 5) TTou TTpaypartotroifoape. MpErel va evnuepwoeTe auth T HeETABANTH pe To dIk6 Oag
calibration result, WoTE TA rain data va €ival accurate!
Code Snippet: AKOAouBoUV Ta KPioIna oNuEia TTOU TTPETTEI VO pUBUICETE OTO main.py:

# --- 1. CONFIGURATION (EDIT THIS) ---
SSID = 'YOUR_WIFI_SSID' # Replace with your WiFi SSID
PASSWORD = 'YOUR_WIFI_PASSWORD' # Replace with your WiFi password

**ox Co-funded by This project has been funded with support from the European Commission. This

the European Union communication reflects the views only of the author, and the Commission cannot

LIyt P be held responsible for any use which may be made of the information contained
therein.

* %
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THINGSPEAK_API_KEY = 'YOUR_API_KEY' # Copy from ThingSpeak

# CALIBRATION VALUE (From Step 5)
MM_PER_TIP = 0.173 # Update this value based on your syringe test results!

# --- 2. RAIN COUNTING LOGIC ---

# This function runs automatically whenever the bucket tips!
def hall_interrupt_handler(pin):

global tip_count, last_tip_time

current_time = time.ticks_ms()

# Debounce: Ignore signals that happen too fast (<0.5s)
if time.ticks_diff(current_time, last_tip_time) > 500:
tip_count +=1

last_tip_time = current_time

** o Co-funded by This project has been funded with support from the European Commission. This

. communication reflects the views only of the author, and the Commission cannot

LIyt the European Union be held responsible for any use which may be made of the information contained
therein.

* %
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11. Kpiripia A§loAdynong:

* >wWaTn assembly Twv hardware components

» AeIToupyIkA rainfall data acquisition

¢ ETITUXG transmission TwV data 0To cloud dashboard

¢ [kavoTnTa epunveiag Twv rainfall data

o [MpoaipeTikd: Baaikn predictive analysis pe xprion Twv collected data

12. AiaBéoipeg MA\wooeg:

EAANVIKG

13. ZuvTeAEOTEG:

Al-SAVES Project Team

be held responsible for any use which may be made of the information contained
therein.

R Co-funded by This project has been funded with support from the European Commission. This
*****: the European Union communication reflects the views only of the author, and the Commission cannot
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17. Avatpo@odoTtnon kai Zuvexng BeAtiwon:

O1 ouppeTéxovTeg evBappUvovTal va KATaypAaPouv TTPOKARCEIS, BEATIWGCEIG KAl
TPOCOETEG sensor integrations, OTTWG temperature, humidity 1] wind sensors.

2nueiwoelg YoBoAng:

BeBaiwBeite 611 6Aa Ta atmraitolueva £yypa@a Kal resources £XOUV ETTICUVOQOET
otnv uttoBoAl cag. H opdda aglohdynong Ttou AI-SAVES@ProjectHub 6a
aglohoynioel Tnv UttoBoAr pe Baon Tig TTapeXOueVeS TTANPo@opies. MOAIG eykpIBEi,
TO project Ba dnuooleuBei oTo hub Kai o1 partners Ba evnuepwOoUV.

R Co-funded by This project has been funded with support from the European Commission. This
o i . communication reflects the views only of the author, and the Commission cannot
LIyt the European Union be held responsible for any use which may be made of the information contained

therein.
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