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Introduction

Need for sustainable agriculture

Hydroponics: A soilless farming
technique

loT integration for real-time
monitoring




Interactive learning

platform
System Supports STEM
Overview education

Hands-on engagement in
science and technology




System Overview
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Hardware
Components

* Reservoir, Water Pump, Grow
Tray

e Lights, Air Pressure & Chemical S.




loT Sensor Suite

pH, Temperature & Humidity
Sensors

Water Level Sensor, CO2 Sensor
Al-enabled Camera Module
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Microcontroller:
ESP32/Raspberry Pi

Wi-Fi & Bluetooth Connectivity

Al-Powered Dashboard & Cloud
Integration




Conceptual Design




Data is pushed to the cloud and grouped by location, each location has
a real-time feed that can be monitored thru the system Control
software

System
control
Software
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Go to Barrel Monitor Go to Modbus Monitor

Go to Environment Monito Go to Greenhouse Monito

Go to Istanbul Monitor Go to LoRaWAN Lab
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Go to TEOS Go to Farmus Lab
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Data is pushed to the cloud and grouped by location, each location has
a Realtime feed that can be monitored thru the system control
software

System
control
Software




All sensors are uniquely identified by the system

System
control

Nodes

Unassigned (4)

Nodes assigned to a location are listed below.

EUI Name Location Type Status

S O t W a r © AB4041A4F182D7FO In Door Environment Ugur Green House ¢ Environment Sensor 0 Healthy (-]
© A8404163818380E9 Dig Ortam Ugur Green House f Environment Sensor ¥ Healthy (-]

© AB4041163182C660 Water Level Ugur Green House later Meter 1 Healthy e

£} EA79E@55D0365B05 Outdoor Environment Farmus Garden € Environment Sensor 1 Healthy (-]

£} 7C5A655871929B3F Terrace (Outdoor) Candarli Ground Floor & Environment Sensor 1 Healthy (-]

9 DCC6512C93BA302E Roof Indoor Candarli Roof i Environment Sensor 1 Healthy [-]

) 04B648F330000032 Roof Air Quality Candarli Roof & Environment Sensor | Low Batt. (-]

© A840419341828D78 LDSS20 at Helium Network Candarli Lab later Meter 1 Healthy (-]

© EA79E@55D0365BC7 Beacon at Helium Network Candarli Lab (®) Beacon 1 Healthy (-]

© EA79E055D0365BC3 indoor environment TAR warehouse o Environment Sensor 1 Healthy (-]

© EA79E@55D0365BC1 Outdoor Environment TAR Olive Garden env/power node 1 Healthy (-]

e ] Test1 Candarli Lab i Environment Sensor 1 Healthy (-]

£} EA79E055D0365BB1 Test2 Device Candarli Lab €8 Soil Monitor 1 Healthy (-]

£} DA79E@55D0365B62 POwer mode Candarli Lab power node 1 Healthy (-]

o Candarli 1st Floor & Environment Sensor 1 Healthy (-]

©} EA79E@55D0365B06 Water Level Candarli Lab = Water Meter 0 Healthy (-]

@) 2662ABFFFEEC0800 Rasit Outdoor Enve2 (63) TAR Test Farm & Environment Sensor 1 Healthy (-]

© 36AB9SFFFES931E4 Rasit Indoor Enve1(81) TAR Test Farm £ Environment Sensor 1 Healthy (-]

© FEFSCAFFFE6D7DA4 Rasit Soil2 (88) TAR Test Farm & Soil Monitor 1 Healthy (-]

© 7A2184FFFEBEOCAD Rasit Soil3 (Y5) TAR Test Farm &8 Soil Monitor 1 Healthy (-]

© BEDDC2FFFEC226F0 Rasit Soill (Y4) TAR Test Farm & Soil Monitor 1 Healthy (-]

© 36865DFFFE76C82C Rasit Lab Env Rasit Lab i Environment Sensor 1 Healthy (-]

{0} 7A2184FFFE8913DC ‘Warehouse TAR & i Sensor 1 Healthy e

o 778C i Kurtkoy & Environment Sensor 1 Healthy (-]

o Soil Temp/Moi: TAR Olive Garden €8 Soil Monitor 1 Healthy (-]

0} 36865DFFFE76CES4 Toprak Nem (Y8) 8cm Zeytinlik €8 Soil Monitor 1 Healthy (-]

@ @) 2662ABFFFEECO804 Toprak Nem (B1) -38cm Zeytinlik &8 Soil Monitor 0 Healthy (-]

»

© 36AB9SFFFES8OA6C Ortam Bati Sundurma (T1) Zeytinlik £ Environment Sensor 0 Healthy (-]
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control

LoRaWAN Data2 Line Voltage Cureent Power Frequency2
godbus axiﬂ#:zﬁ}::?o Phase 1 Phase 1 Act Power Consumption Line Frequency

Tvoe:POWER Node
Received [18/02/25-18:02:27]
at: FCntUp:51942

2245 12.26 2767.2 50.08
120 Vor 250 o Amohere 20 o watt 6000 107 He 504
O W a | e 250 Voltage1 2 Current 6000 Power 504 Frequency
20 15 4500 50225
25 10 3,000 50.05
“ 5 1500 40875
136 0 0 497
1800 0000 06:00 12:00 19:0018:00 0000  06:00  12:00 1900 18:00 0000 06:00 12:00 1900 18:00 00:00 06:00 12:00 19:00
Phase 2 Phase 2 Power Consumption
238 —— 0.36 300.4
190 Vot 250 o Amonere 2 o it 1000
250 Voltage2 2 Current 1,000 Power
20 15 750
25 10 500
2o 5 250
1% 0 0
18:02 18:02 18:02
Phase 3 Phase 3
2447 o1
120 ot 250 o Amohere 20
250 Voltage3 2 Current
240 15
25 10
210
- 5
> 1% 0
»” 18:02 18:02
-
-
-
-




System control Software

Sol Sad

Temp 2387 Moishuro 2546 Bat 3.42 Sod Temp
Ch (mV) ‘
Dato/Teme [1800212547:55:45) Dafe/Time

Act> UP-16337 DW.50 RSSI:-103 SNR:10
Sp7

DevEUILBEDDC2FFFEC226F0
DevAddr.04000215 GW:1000086A
Model MFNode-4 Type:Soil Bat%:5

40 Sod Temp (C)

30

20

00:00:00 00:00:00
2548 Soil Moisture (mV)

00:00:00

2546

2545

2541

2543

2,542
00:00:00

00:00:00
s Battery

00:00:00

3315

325

3125 WA

00:00:00 00:00:00

Sail

Soil Temp (C)

Soil Moisture (mV)

Battery

Sod i
Termp 24.81 e 3134 Bat 324
(©

Date/Time [18/02/2547:51:08)

Act> UP:16317 DW.47 RSSI.85 SNR.7.5

sp:7 Sp7 sp7
DevEULTA2184FFFESEOCAD DevEUI-38ABSSFFFES31E4 DevEUI-2662ABFFFEEC0800
DevAddr-04000EF4 GW-1000086A DevAddr-04000F 43 GW-10000B6A DevAddr:04000084 GW-10000B6A
Model:MFNode-4 Type:Soil Bat%:25 Model MFNode-4 Type:Env Batth:75 Model:MFNode-4 Type:Env Bat%:25
40 Sod Temp (C) 40 Temperature 40 Temperature
30 30 30
A L WJ»M . m’_/w\’“\'\
10 10 10
0 0 0
00:00:00 00:00:00 00:00:000:00:00 00.00:00 00:00:000:00:00 00:00:00 00:00:00
3,136 Soil Moisture (mV) 100 Humidity 100 Humidity
31348
R348 75 75
31344
31342
3,134 50 50
A ——————— —_————
31338
31336
5 5
3.1334 2 ~
31332
3133 0 0
00:00:00 00:00:00 00:00-:0000:00:00 00:00:00 00:00:000:00:00 00:00:00 00:00:00
35 tery 36 Bat a6 Bat Battery
3375 345 345
325 W 33 33
3125 315 315
3 3 3
00:00:00 00:00-00 00:00:0009:00:00  21:00:00 18:00:0009.0000  21:00:00 18:00:00

Terp 2345 Humd 4302 Bat 332

DoteTene: [1802725-17:57:18]

Act> UP 9258 DW.22 RSSI:-85 SNR 11

Enw
Humd
(%)

Torp 2188  Humid 4269 Bat 322

Enw Temp
C)

Date/Tine [18102/25-17:50:14)

Act> UP:16357 DW:66 RSSI-103 SNR 9.5

Env Temperature (C)

Env Humidity (%)
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Home > Ugur Green House

@ Next update in 11 seconds

Temperature (temp)
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In Door Environment R4 Dis Ortam ¥
Current Value 6.65°C Current Value 3.00°C
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Humidity (envhumidity)

In Door Environment Kd Dis_Ortam R
Current Value 93.70% Current Value 100.00%
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Water Temperature (watertemp)

In Door Environment 4

Current Value -0.86°C
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Educational
Implementation

DIY guides & hands-on activities
Coding exercises & real-time data
analysis

Problem-based learning approach




Teacher Training
& Curriculum
Integration

Training workshops, lesson plans
Cross-disciplinary applications

Capstone projects for student
innovation




Expected Impact

PROMOTES
SUSTAINABILITY IN
EDUCATION

ENCOURAGES IOT
AND Al ADOPTION
IN LEARNING



