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Cold Medium Hat

Temperature Duration

SolarRadiation

%

SoilMoisture

input varable *"Tempearature"

Current Variable Current Membership Function (click on MF o salect)
Mame Temperature Name Medium
Type input Twe trirnf W

Params
[25 30 35]
Range [0 50

Display Range [0 50 Help Closs

Selecled variable "Temperature”
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input variable "SolarRadiation”

25 Cugas mlg YA S

s ™ 181
FIS Variables " . _ Membership function |

& o Meduime -
| 1

Temperature Durati

05

SolarRadiation

SoilMoisture

o 10 20 30 40 50 &0 70 - o -
input variable "Scil -

AY



plot points: 181
Zero  VeryShort Short Long VeryLong

0.5 -

o 20 40 &80 80 100 120
output variable 'Duration”™

St Cosh) cupas mlg Y IS

S8 pilgd Y—r—0-—F

Sl ol &S 1y s (el 3 " ST Cand Ll (656 J S sl els il Sl
b Cands ol 03 530 Wbl il 55 oK LS o o 5 L p e b O
ol e il el sk azd g 0SB Y el b (g3l J xS wlile 53 AS s Lo
- S gt e a3l 23 53 536 RS 08B st e a5 53 SOl s e sobee o5l
e 0L et (b S S b e nilh Sl s oy geal (FFF) 5 (FY-Y) (cls
Jas

AD



Temperature =23.2  SolarRadiation = 7.86e+03  SoilMoisture = 34.3 Duration = 41.3
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2. If (Temperature is Cold) and (SoilMoisture is Meduime) then (Duration is Short) (1)
ture is ) and (Solar is light) and (SeilMoisture is Meduime) then (Duration is VeryShort) (1)

L ture is ) and (Solar s not light) and (SoilMoisture is Meduime) then (Duration is Short) (1)
5. If (Temperature i Hot) and (SolarRadiation is light) and (SoilMoisture is Meduime) then (Duration is Zero) (1)
6. If (Temperature is Hot) and (S is and (ScilMaisture is then (Duration is VeryShort) (1)
7. 1f (Temperature is Hot) and (SolarRadiation is Dark) and (ScilMoisture is Meduime) then (Duration is Long) (1)

8. If (Temperature is Cold) and (SoilMoisture is Dry) then (Duration is Long) (1)
9. If (T ture is and (Solar is light) and (SeilMoisture is Dry) then (Duration is Short) (1)
ture is ) and (Solar is not light) and (SoilMoisture is Dry) then (Duratien is Long) (1)
ture is Hot) and (S is light) and (SoilMeisture is Dry) then (Duration is Zero) (1)
. ture is Hot) and (S is and (SoilMoisture is Dry) then (Duration is VeryShort) (1)
13. If (Temperature is Hot) and (SolarRadiation ks Dark) and (SeilMoisture is Dry) then (Duration is VeryLong) (1)
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1. If (SoilMoisture is Wet) then (Duration is Zero) (1)

2. If (Temperature is Cold) and (SoilMoisture is Meduime) then (Duration is Short) (1)

3. If (Temperature is Medium) and (SolarRadiation is light) and (SoilMoisture is Meduime) then
(Duration is VeryShort) (1)

4. If (Temperature is Medium) and (SolarRadiation is not light) and (SoilMoisture is Meduime)
then (Duration is Short) (1)

5. If (Temperature is Hot) and (SolarRadiation is light) and (SoilMoisture is Meduime) then
(Duration is Zero) (1)

6. If (Temperature is Hot) and (SolarRadiation is Meduime) and (SoilMoisture is Meduime) then
(Duration is VeryShort) (1)

7. If (Temperature is Hot) and (SolarRadiation is Dark) and (SoilMoisture is Meduime) then
(Duration is Long) (1)

8. If (Temperature is Cold) and (SoilMoisture is Dry) then (Duration is Long) (1)

9. If (Temperature is Medium) and (SolarRadiation is light) and (SoilMoisture is Dry) then
(Duration is Short) (1)

10. If (Temperature is Medium) and (SolarRadiation is not light) and (SoilMoisture is Dry) then
(Duration is Long) (1)

11. If (Temperature is Hot) and (SolarRadiation is light) and (SoilMoisture is Dry) then
(Duration is Zero) (1)

12. If (Temperature is Hot) and (SolarRadiation is Meduime) and (SoilMoisture is Dry) then
(Duration is VeryShort) (1)

13. If (Temperature is Hot) and (SolarRadiation is Dark) and (SoilMoisture is Dry) then
(Duration is VeryLong) (1)
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Atmega 32 J xS 9 K ) Cowsn

Features
« High-perfc Low-p AVR® 8-bit M
+ Advanced RISC Architecture
- 131 Powerful Instructions — Most Single-clock Cycle Execution
~ 32 x 8 General Purpose Working Registers
- Fully Static Operation
- Up to 16 MIPS Throughput at 16 MHz
— On-chip 2-cycle Multiplier
+ Nonvolatile Program and Data Memories
- 32K Bytes of In-System Self-Programmable Flash

: 10,000 Wri Cycles 8'bit AVR®

- Optional Boot Code Section with Independent Lock Bits

In-System Programming by On-chip Boot Program i
True Read-While-Write Operation M |cr0contr0"er
~ 1024 Bytes EEPROM H
Endurance: 100,000 Write/Erase Cycles W|th 32K Bytes
- 2K Byte Internal SRAM
- Prog Lock for Security In-System
« JTAG (IEEE std. 1149.1 Compliant) Interface
= y-scan Capabilities According to the JTAG Programmable

- Extensive On-chip Debug Support
- Programming of Flash, EEPROM, Fuses, and Lock Bits through the JTAG Interface | Flash
+ Peripheral Features
~ Two 8-bit Timer/Counters with Separate Prescalers and Compare Modes
~ One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture
Mode ATmega32
- Real Time Counter with Separate Oscillator
- Four PWM Channels
~ 8-channel, 10-bit ADC ATmega32L
8 Single-ended Channels
7 Differential Channels in TQFP Package Only
2 Differential Channels with Programmable Gain at 1x, 10x, or 200x - .
- Byte-oriented Two-wire Serial Interface Prehmlnary
- Programmable Serial USART
~ Master/Slave SPI Serial Interface
- Prog Timer with Sep: On-chip Oscillator
~ On-chip Analog Comparator
« Special Microcontroller Features
- Po! Reset and Prog B ut D
- Internal Calibrated RC Oscillator
- External and Internal Interrupt Sources
- Six Sleep Modes: Idle, ADC Noise Po , P d
and Extended Standby
+ /O and Packages
- 32 Programmable 1/O Lines
— 40-pin PDIP, 44-lead TQFP, and 44-pad MLF
+ Operating Voltages
- 2.7-5.5V for ATmega32L
- 4.5-55V for ATmega32
+ Speed Grades
- 0 - 8 MHz for ATmega32L
- 0 - 16 MHz for ATmega32
+ Power Consumption at 1 MHz, 3V, 26°C for ATmega32L
- Active: 1.1 mA
~ Idle Mode: 0.35 mA
- Power-down Mode: <1 pA

. u 3 TQFP/MLF
Pin Configurations Figure Pinouts ATmega32 aF
82 B sops
pz2-3 2388
lB2ER 2222
PDIP mar-r0o00o-qm
FERbRsoRzRE
e
(XCK/TO) PBO O 1 40 [0 PAO (ADCD) OOONONNN0NM
@) PB1 O 2 39 0 PA1 (ADC1) @ 44,542, 40,438,,365534
(INT2/AINO) PB2 ] 3 38 [O PA2 (ADC2) (Mosl) PBS ] 1 33 [J PA4 (ADC4)
(OCO/AINT) PB3 ] 4 37 [J PA3 (ADC3) (MISO) PB6 ] 2 32 [ PAS5 (ADC5)
(SS)y PB4 O 5 36 [0 PA4 (ADC4) (SCK) PB7 ] 3 31 [ PA6 (ADC6)
(MOSI) PB5 [ 6 35 [ PAS (ADC5) RESET O 4 30 [0 PA7 (ADC7)
(MISO) PB6 O] 7 34 [0 PAG (ADC6) vee O 5 29 [ AREF
(SCK) PB7 ] 8 33 [0 PA7 (ADC7) GND [ 6 28 [0 GND
RESET ] 9 32 [0 AREF XTAL2 O 7 27 O Avce
vee O 10 31 [0 GND XTAL1 O 8 26 [0 PC7 (TOSC2)
GND . 11 30 O AvcC (RXD) PDO ] 9 25 [ PC6 (TOSC1)
XTAL2 O] 12 29 [0 PC7 (TOSC2) (TxD) PD1 O 10 24 [ PC5 (TDI)
XTALT ] 13 28 [0 PC6 (TOSC1) (INTO) PD2 [ 11 23 [ PC4 (TDO)
(RXD) PDO ] 14 27 [ PC5 (TDI) 13. 15, .17. .19 21
(TXD) PD1 O 15 26 [0 PC4 (TDO) 12°794°716"°18 20":22
(INTO) PD2 O] 16 25 [ PC3 (TMS) gooooooooog
(INT1) PD3 ] 17 24 [ PC2 (TCK) OTWOROQO = N®
(oc1B) PD4 O 18 23 B PC1 (SDA) EERRRELZERRR
(OC1A) PD5 . 19 22 [0 PCO (SCL) AN -]
(ICP) PD6 ] 20 21 @ PD7 (OC2) E g g ou 23 EE
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(AM2303) DHT22 g5 oz 5 los S 0 by o oMbl ¥ sy

Digital-output relative humidity & temperature sensor/module
AM2303

Capacitive-type humudity and temperature module/sensor

1. Feature & Application:

* Full range temperature compensated * Pelative humidity and temperature measurement

* Calibrated digital signal *Outstanding long-term stability  *Extra components not needed

* Long transmission distance  * Low power consumption *4 pins packaged and fully interchangeable
2. Description:

AMD303 output cabibrated digital sigmal. It ufilizes exclusive digital-signal-collectmg-technmigque and humidity
sensing techmology, assunng its reliability and stability Its sensing elements 1s connected with 8-bit single-chip
computer.

Every sensor of this model 13 temperature compensated and calibrated in aceurate calibration chamber and the
calibration-coefficient 15 saved m type of programme in OTP memory, when the sensor 15 detecting, it will cite
coefficient from memory.

Small size & low consumption & long transmission distance{20m) enable AM2303 to be suited in all kinds of
harsh application occasions.

Single-row packaged with four pins, making the connection very convenient.

3. Technical Specification:

Model AM2303

Power supply 33-6VDC

Crutpat sigmal digital siznal via single-bus

Sensing element Polymer humidity capacitor & DS18B20 for detecting temperature
Measuning range hunudity 0-100%EH; temperature -40-123Celsius
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Accouracy bumidity +-2%RH(Max +-3%FH); temperature +-0.2Celsius
Pesolution or sensitivity | humudity 0.1%FH; temperature 0.1 Celsius
Pepeatability humidity +1%EFH; temnperaturs +-0.2Celsius
Hunudity hysteresis +-0.3%RH

Long-term Stabality +-0 5% Hfyear

Sensing peniod Average: 25

Interchangeability fully interchangeable

4_Dimensions: (unit—mm)

L

—t
Ifl LY —

et 1 0 0 T

Pin sequence number: 12 3 4 (from left to right direction).

Pin Function
1 VDD—power supply
2 DATA—signal
3 NULL
4 GND
5. Operating specifications:
(1) Power and Pins

Power's voltage should be 3.3-6V DC. When power is supplied to sensor, don't send any instruction to the sensor
within one second to pass unstable status. One capacitor valued 10(nF can be added between VDD and GND for
wave filtering.

(2) Communication and signal
Single-bus data 1s used for commmication between MCU and AM?303, it costs SmS for single time

COmmmcation.
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(BH1750FVI) GY-302 5 K & by e GBI ¥ Co g

h

Ambient Light Sensor IC Series ]

Pb ,
Digital 16bit Serial Output Type ffhrze RollS
Ambient Light Sensor IC

BHATSDFVI Mo 1ID46EDTD

@Dezcriptlons
BH1TSOFVI Is an digital Ambband Light Sensor IC for 1°C bus Infesface. This IC Is the most sultabée o obtain the ambient light
data for adjusting LSO and Keypad backlight power of Moblie phone. | 15 possible to detect wide range at High resolution.
[1-B3535 )

@Features

1) IC bus Interface | T/ & Mode Support )

2] Spectral responsiblity Is approximately human eye respanse

3] Iuminance to Digital Conmverter

4) wWide range and High resolution. | 1- 55535 Ix |

5] Low Cusrent by power down function

6] 504z { GOHE Light nolse reject-unction

7] 1.8V Logic input Inferface

B} Mo need any extemnal parts

%) Light spurce dependency is Iftie. | ex. Incandescent Lamp. Fluorescent Lamp. Halogen Lamp. Whille LED. Sun Light )
10) Itis possitie to select 2 fype of PC slave-adoness.
11] Adjustable measurement result for iInfuence of optical window

{ It s possible to detect min. 0.11 b, max. 100000 kx by wsing this function. |

12} Small measuremant varation (+- 20%)
13) The Influence of Infrared ks very small.

@applications
Moblle phone, LCD TV, MOTE PC, Portable game machine, Digital camera, Digital video camera, PDA,
LoD msplay

®abeoluts Maximum Ratings

Parameter Symiod Ratings Units
Supply Vistage vmax 45 v
Dperating Temperatura Topr -40~85 i
Siorage Temgperature Teig -4 =100 i
S0A Hnk Cument Imax T ma&
Power Disslpation Ad 0% m

W TOMM @ TOM x CLEWM glise apoy baard Denaling in done af 3 4TmNC for openating above Ta=25

@0perating Conditlens
FRal
Parameter Syrmiog g Urits
Min. TYp- M.
Vo Voltage Ve 24 30 36 v
FC Reference Voltage WO 165 - Voo v

VoA



@Elscirical Characteristics [ Viee = 300, DVI = 3.00, Ta = 255, unless ofhanwias noted |

PErameter Symiol il Lnits Condlions

i = M. Tp. Man. 3
Supply Current ket - 120 190 pA | Ev=iDDm *°
Powerdown Cument ke - 0.01 10 pA | Moinpu Light
Peak Wawe Length o = 560 = nm
MeasUrement Accuracy SIA 0.9 12 144 | times gw]:; I: Acual I

= 1000 Iy

Dark | O bt | Sensos out 50 i o 3 cownt | H-Resolution Mode **
H-Rasoiution Mode Resoltion =R - 1 - X
L-Resglution Mode Resolulion ns = 4 - X
H-Fzsoition Mode _ . F
Measurement Time HR N e Bl e
L-Resolution Mods 5 =
Measurement Time LA B i 2 ma
Incandescent | .
Flugrescent Sersor ot rabio iy - ! B imes | EV - 10001
ADDR Input 'H Voitage Ve  |O7Twes - - W
ADDR Input 'L’ Woltage Vel - = (o3 wec| w
D1 Ingust 'L” Vioitage Viona - - 0.4 W
501, S0A Input 'H' Valtage 1 Vil |07 oW - - v oWl & 1.5V
5CL, S0A Input H' Voltage 2 WiK2 1.26 - - W 165V & DV <18V
501, S0A Inpat ‘L' Viottage 1 WLt - - giatowi| W oWl & 1.5V
5CL, SDA Input 'L Voitage 2 WiLZ - - |owi-1z8 W 165V & DV < 1.8V
5CL, S04, ADDR B P
Input 'H' Cument : ' ' o pA
5CL, S0A, ADDR P
Input 'L’ Current In. B B o HA
FC SCL Clock Fraquency facy = = 400 WHZ
FC Bus Fres Time BUF 13 = - T3
FC Hold Time | repeated | . -
START Condition o, | s - - ks
F'C Set up time . 05
for a Repeated START Condion | 05T = - - ks
FC Set up time . -
for 3 Repeated STOD Conditon | Soe | BS - ks
FC Data Hoid Time tHOOAT o - 0.9 s
FC Cata Setup Time tsunaT 100 - - 3
FC 'L Perod of the SCL Clock T 13 = - T3
FC H' Period of the SCL Clock tHiaH 0.5 - - 3
FC DA Dulput 'L Voitage Vol o — 0.4 W oL = 3 mA

T e T T T w il s
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@Referance Data
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Flig.7 Measurement Accuracy
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Flg.11 Measurement Result
VCT Dependency

VY-

Weanromen Roaul
B

L] |

B Suminercs [ k]
Fig.3 Iuminancs -
Measuramnet Result 2

=

™

=

Moamperm it Foaul
-

"

o

]
B

I R
T[]

Flg.6 Dark Rasponse

i1
E'm
.a-"""'-f
-]
b=
]
o
o m
a
b s 3 b1 Ll
WOO W]
Fig 8 WCC - ICC
| Duing measurement |
WO
"
2w
:
. 1 1 u
[V ]
Flg.12 Measurement Result
OV Dependency



®Block Dlzgram

Nee

VGG

St ity

ol

ADC

QsC

Logic —— sCL
+
3,
Foimetace | b eps

] l
I

—————————D———— ————

@Block Diagram Descriptions

« PD

GND

Photo diode with approximately fUman eye respanse.

- BMP

Integration-CIFAMP for converting Srom PO curmant to Valage:

« ADC

AD converter for obtainment Digital 160t data.

= Logie + FC Intertace

ADDR

Ambient Light Calculation and FC BUS Intestace. It Is Ireciuding b=lov registar.
Diata Regisier — This Is for registration of Amlent Light Data. Initial Value Is “0000_0000_0000_0000™.
Measurement Time Register — This Is for regisiration of measurement time. Inal Value Is "0100_0104".

= 550

Imtesmaal Ceclllator | typ. 320kHz ). IE ks CLK fior Intemal loglc.

@Measurement Procadurs

Stabe Is automatically changed o
Power Down mode.

I-:‘D'l'EI' supplyxa\

. nitial siate Is Power Down mode afer

WCC and DV supgply.

e ————

1
*

ﬂ
r--@mtmw’r@}---ﬂ

T

=1 Cne Time Measunement

*|  Power Down e s ssassssissssiisiag
[

o -

mm ek mm

&

hsssssassassssnsns

Confinuaus Measurement

» SiEte Transtion oy °C write-command.

—————— Automatically Siale Transition
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Capacitive Soil Moisture Sensor SKU:SEN0193

Conents

1 Introduc tion
2 Spedicaton
3 Tuodad
A1 Requiramants
12 Comaction Diagram
A3 Calbraticn Code
A4 Caltration
3.4 Qilbrtion Range
342 Sedion Satings

A5 Test Com
4 FAQ
5 Mo
Introduction (hitpsciwww. dirobatcomiproduct-1385.hml)
Our soll moks Sam s emsor (hitps stwwwidt chotcam broduck TIAhETY) measures sl mositue kvels by Capadtive Sol Mobsure Serscr
capachive sensing rather than resistive sensing Ike ather sensons on the market It s made of comosion (Mtpaciivwwdfrcboto omdproduc t- 1188 homl )

i stant materal which ghas £ an excd bt serdoe i,

nsart £ 0 B the sod around your dants and mpress your fends wih reaktime sod masture dak!

This module ndudes an on-boand vdRge nguace which gws £ an cparating vadtage range of 3.3~ 55V Ris

perfect for lbw-volage MCUs, both 3.3V and SV, For Pty with a Raspbamy A itwll need an ADC converter,

This sod madsture sensor bs campatible with our 34gn " Gravity” Intarface, which can be dredtly connecied © the Gravity MO expans on shield.

Specification

» Operating Vokage: 43 -5.5VDC

» Quiput Volage: 0 ~ ANDC

» Operaing Currentz GmA

* Inbaface: PH2Z0-3P

& Dimamsions: 38 x 0.908 Inches (L x'W)
= Weightz 1569

Tutorial

Requirements

= Handware
* DFRuino UNO x1
* Capadithe Sol Mobture Semor x1
* Jumpar Cable <)
* Sofwam
* Arduino I0E V10,5 Click to Download Arduno I8 (hitps iwwwar duno.calen™ a 'S oftware )

Connection Diagram

PPRCONOT

Py

(WK e php®laSEN0193-Ine.png)
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Calibration Code

v ld setupi h
S lal begin|968 ); ff open s ilal port, =t the baud rate an SEd bpe

waid loapl) {
It wal;
wal = o Logha sd[ )] S ammeel smdor o Analag o
e lal peintivall Sipedot the walus to s lal port
chin Ly [ 1080

]

Calibration
Calibation Range

Warning Line

Recommend Depth {fwik Findme phpd¥i ecSl MG S - etpng)

L Opanthe serd pod monkor and s et the baud rae o 300

2 Raoond thi s anser vakie whin th probe | sopossd bethis ar as “akie T_This |8 the baundary value of dry sol Humkikye %R

A Takiaacup o waki and s e o i ne funher dean e red §ns i g dagham

A, Macond the smnecr valys whan the probe is sepoasd totha watar a8 “valus 17, This is the boundary s of moistedl Fumid b 100AR"

o T cosrryorias o ik Beand an MNOT samne, o mol oo o D m o s he fuie b da md Dina OF peu st
i probedat oomponants from thae ekemmbs, ry wsing a kength of wide haat shiink tubing arund the uppaer-sec o o
har board]

® Thare s an e se rath babween he smsor oulput value and sadl madstune

I
itk Wi i ezl ng_ el ke png)

Sacion Satings
Tha inal cutput valus s sfecied by probe meation depth and how tight the sl packed around i e \We regard "valus_ T ms dry sdl and “walus_ 3" as scaked sl
Wik 6 Dol sl s (b L LA P .

For acampls: ‘dalus_1 = Sk Vake 3 =200
Thiz range will bad iy Kad) inbo e seoiona dry, W, wiaker. Thai raabed ol ues an:

= Oy (52040
& Wals (L1050
= Wb (150260
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/I include the library code:
#include <LiquidCrystal.h>
#include <Wire.h>
#include "DHT.h"

#include <BH1750.h>
#define DHTPIN 15
#define DHTTYPE DHT22 // DHT 22 (AM2302), AM2321
#define h_low 50

#define h_high 80

#define t_low 15

#define t_high 25

#define |_low 150

intt_set;

int h_set;

int |_set;

int SoilM;

float s_p=0;

uint8_t sec=0,minu=0,hour_1=12,day 1=2,month_1=1;
int year_1=2020;

int year_kood_1=2020;

int month_kood_1=5;

int day_kood_1=5;

bool auto_s;

BH1750 lightMeter;

/l initialize the library with the numbers of the interface pins
LiquidCrystal lcd(14,13, 12, 11, 10, 7);

DHT dht(DHTPIN, DHTTYPE);

void setup() {

/[copy to main code
cli();//stop interrupts
/[set timer1 interrupt at 1Hz
TCCR1A = 0;// set entire TCCR1A register to 0
TCCR1B = 0;// same for TCCR1B
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TCNT1 = 0;//initialize counter value to 0
/I set compare match register for 1hz increments
OCR1A = 7820;// = (8*1076) / (1*1024) - 1 (must be <6
// turn on CTC mode
TCCRI1B |= (1 << WGM12);
// Set CS10 and CS12 bits for 1024 prescaler
TCCRI1B |= (1 << CS12) | (1 << CS10);
/ enable timer compare interrupt
TIMSK |= (1 << OCIE1A);
sei();//allow interrupts
I
pinMode(0, OUTPUT); //ab
pinMode(1, OUTPUT); //kood
pinMode(2, INPUT); //auto

lightMeter.begin();
/I set up the LCD's number of columns and rows:
Icd.begin(16, 2);
dht.begin();
/I Print a message to the LCD.
Icd.print("hello, world!");
delay(1500);

Icd.clear();

}

void loop() {

auto_s=digitalRead(2);

float h = dht.readHumidity();
/I Read temperature as Celsius (the default)
float t = dht.readTemperature();
float lux = lightMeter.readLightLevel();
SoilM=analogRead(7);

if(auto_s==0) {
if (year_l1==year _kood_1 & month_1==month_kood_1 & day 1==day kood_1 & hour_1==8) {
digitalWrite(1,HIGH);
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}
else { digitalWrite(1,LOW);

}

s_p=(SoilM*(-0.66))+264;
/I put your main code here, to run repeatedly:
if(SoilM<40)

{
digitalwrite(0,HIGH);
}
else if (SoilM>90)

{
digitalWrite(0,LOW);

}

Icd.clear();

Icd.print(hour_1);

lcd.print(":");

Icd.print(minu);

lcd.print(":");

Icd.print(sec);

Icd.setCursor(0, 1);

Icd.print(day_1);

Icd.print("-");

Icd.print(month_1);

Icd.print("-");

lcd.print(year_1);

delay(3000);

Icd.clear();

Icd.setCursor(0, 0);
led.print("T:");
Icd.print(t,1);

Icd.print("H:");

Icd.print(h,1);
Icd.print("%");

Icd.setCursor(0, 1);

Icd.print("Light: ");
Icd.print(lux,1);
Icd.print(" Ix");
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delay(1500);
Icd.clear();
Icd.setCursor(0, 0);
led.print(" s:);

Icd.print(SoilM,1);

Icd.print("%");
delay(1500);
Icd.clear();
Icd.setCursor(0, 0);
lcd.print("'s_p:");
lcd.print(s_p,1);
Icd.print("%");
delay(1500);
}
else if(auto_s==1)
{

Icd.clear();
Icd.setCursor(0, 0);
Icd.print("manual™);
delay(1500);

ISR(TIMER1_COMPA vect){//timerl interrupt 1Hz toggles pin 13 (LED)
/lgenerates pulse wave of frequency 1Hz/2 = 0.5kHz (takes two cycles for full wave- toggle high
then toggle low)
Sec++;
if(sec==60)
{
minu++;
sec=0;
}
if(minu==60)
{
minu=0;

hour_1++;
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if(hour_1==24)
{
hour_1=0;
day 1++;
}

if(day_1==30)
{
day 1=1;
month_1++;

}

if(month_1==12) {
year_1++;

}
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Abstract

Limited water resources require the optimal use of agricultural water resources. In
this regard, the use of new technologies to increase irrigation efficiency. In this
research, a new irrigation and fertilizer system was designed using fuzzy logic
technique using the knowledge and experience of the farmer. Therefore, in this research,
after constructing a garden in Imam Khomeini Higher Education Center with an area of
500 square meters, and installing equipment related to irrigation and fertilization, a
fuzzy control system was designed to optimize water consumption and inputs.
Intelligent irrigation and fertilization system. In this design, the rate of irrigation and
fertilization of trees according to the separated areas of the soil texture map and also the
moisture sensor occurred. In arid and very arid regions such as Iran, the time and
duration of irrigation is the key to achieving sustainable irrigation. This research offers a
practical solution based on artificial intelligence in which all the design and
implementation steps are described. First, it describes a microcontroller-based system
that collects soil moisture, ambient temperature, and sunlight. The fuzzy logic controller
then takes these three inputs and generates the desired irrigation time and duration based
on a table of rules created for a given crop. Also, in order to monitor the performance of
the system and save the sensor readings, the irrigation time and during it and the amount
of water are distributed. It is the basis for future analysis and economic and
environmental studies. Experimental results showed that the developed system
accurately compensates for the amount of water lost through evapotranspiration, as
predicted by the Penman-Montit model, adapted by the FAO. It seems that the use of
fuzzy control has a great impact on irrigation management and planning in the near
future.

Keywords: Irrigation, solar energy, intelligence, fuzzy system, control

'YV



MINISTRY OF JAHAD - E- AGRICULTURE
Agricultural Research Education and Exiension Organization (AREEO)
Imam Khomeini Higher Education Center,

PROJECT TITLE: Construction and evaluation of Fuzzy control solar system
variable rate Fertilized-Irrigation

PROJECT NO.:

RESEARCHERS: M. Younesi Alamouti-
COWORKERS: H. Khafajeh-
LOCATION: Karaj

START DATE: 2020

DURATION: 25 month
puBLISHER:  Imam Khomeini Higher Education Center
TIRAGE:

DATE OF ISSUE: 2022

\YY



FINALRESEARCH REPORT

Construction and evaluation of Fuzzy
control solar system variable rate Fertilized-
Irrigation

M. Younesi Alamouti

REGISTER NO.




