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Design of Intelligent Irrigation System and Efficient Water Resource Management Strategy

Based on Internet of Things

Yaheng Zhang Yanbin Long
University of Science and Technology Liaoning, Anshan, Liaoning, 114051, China

Abstract: This paper comprehensively explores the design and implementation process of intelligent irrigation systems,
aiming to improve agricultural production efficiency and save water resources. By integrating advanced technologies such
as the Internet of Things, big data, cloud computing, and artificial intelligence, we have developed an intelligent irrigation
system that can monitor key parameters such as soil moisture, environmental temperature and humidity, and light intensity
in real-time. The system is based on collected data and uses advanced algorithms and models for intelligent decision-
making, achieving precise irrigation control. In hardware selection, we focus on the stability, reliability, and scalability of the
equipment, and consider cost-effectiveness. In terms of software design and algorithm optimization, we have adopted modular,
hierarchical, and configurable design concepts to enhance the flexibility and scalability of the system. Through comprehensive
testing and validation of the simulation implementation phase, we evaluated the performance and irrigation effectiveness of
the system and made necessary optimizations. Looking ahead, intelligent irrigation systems will play an increasingly important
role in agricultural production and promote the process of agricultural modernization.
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intelligence; simulation implementation; agricultural production efficiency; water conservation
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3.1 EBRKREE
VEREOR R B R BT IR INEIRIE AR
MEESEL, MU SEATHEX LR TR e & I TR EEE L
N AERE R R
3.1.1 23R R
TR R EERN EERE. RABY THEE
BRERI TGO &E, HFEMENEREHR TS
e
1/ B34 soilMoisture 7 3R EE (LIRS AL (T oTE )
// threshold AFTAHIREREIE (B5TL)
int soilMoisture = readSoilMoistureSensor(); // 132H -+ 152
IR RS R
int threshold = 60; // FRAEREFI(E, 40 60%
if (soilMoisture < threshold) {
1 T EEE
needlrrigation = 1;
}else {
N AT

needlIrrigation = 0;

3.1.2 SRBLIR I E A BRI A

INGR TS R B E Y 72 E A & F
M, #EmsEmERIK K. AGR s AN R ES TREL
IXEEZEY, HARIEIEY AN AR Bt 11 M e

/MBI temp AIEEIRAE (FECE ) , humidity AER5E
TREE (EDEL) |, lightIntensity G IEGEEE (¥hoeiy )

// tempThreshold, humidityThreshold, lightIntensity
Threshold A4 A

float temp = readTemperatureSensor(); // HEN R (L
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R G
int humidity = readHumiditySensor(); // [FHRARIRE £
R G
int lightIntensity = readLightIntensitySensor(); // 2O R
SR (e AU
float tempThreshold = 25.0; // AL NEIR FEEIE
int humidity Threshold = 70; // FiAT A5 B (&
int lightIntensity Threshold = 10000; // FHis 't FE 0 &
(Ehwidr)
I EFETHEINGE S, RREREE R
if ((temp > tempThreshold || humidity <
humidityThreshold) && lightIntensity > lightIntensity
Threshold) {
11 ISR R R R TR e
if (needlrrigation) {
adjustIrrigation Amount(INCREASE); // HEHIHENT &
}
} else {
11 SRR AT RE AR R D RE I B AR
if (needlrrigation) {
adjustlrrigationAmount(MAINTAIN OR
DECREASE); // 4580 DIERT
}
H
3.1.3 FEB R s
RIE TR RN S AT R, A5 R
SR, EUAERENE R | RERDIRAORERE T = (At | R ) o
/1 VRETRE SRS VR R
void adjustlrrigationStrategy() {
if (needlrrigation) {
1 ARV E BN AR B R 77 20

IrrigationMode mode = selectlrrigationMode();

I B SRR R R AT

adjustlrrigationAmountAndFrequency(mode);

1 A TREI R

executelrrigation(mode);

}
3.2 RS HEE N S iR

LR AR AR I S HAUR BE S A, Agcld
VO $2 D BGB(E MY S R AR T (S, BRI EIE
HREAT BRI AR

1R IR AR A

int readSoilMoistureSensor() {
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I BRI ES 2105 ADC i 0, JR[EHE Y 0-1023
ZIAfRERL, R IR E S (0%~100% )
int adcValue = read ADC(0);
int soilMoisture = (adcValue * 100) / 1023; // 5 ADC
B4 F IR B
return soilMoisture;
}
/1M, BILUE SOSEGMEIRA . (RS (E
Jas I RRIAR
3.3 EBHITEE
FEIE R TR B A DT IS BRI . KOR S R & O T
JERIDRI, DLSEBURERE R
1R PATREIE R
void executelrrigation(IrrigationMode mode) {
if (mode == SPRINKLER) {
1 FTFTSRE LR
openSprinklerValve();
} else if (mode == DRIP) {
! ¥ T RE FEL R
openDrip Valve();
}

/N BRI TR RO R (FRIEERE RIS A E 52K )

setlrrigationTimeAndFlowRate(mode);

/] FERE LSRG SR P LRI

MR IXE RN AKERT SRECR B CRFERER TR 2%
EE

/.. CRERS RS TS )

if (mode == SPRINKLER) {
closeSprinklerValve();

} else if (mode == DRIP) {
closeDripValve();

H

}
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PTEEL.

python

import numpy as np

import matplotlib.pyplot as plt

# (FESEAE

sim_time = 100 # {5EA] (/N

time step=1 # (A (/NE)

soil_moisture_threshold = 60 # R FERERIE (%)

temp_threshold = 25 # IR EVERERI(E (FEICE)

humidity threshold =70 # ISR FEIEEIE (%)

light_intensity threshold = 10000 # ;I 5 5 JFE HE [ (&

(Ehmedr)

# WA e A e

soil_moisture = np.zeros(int(sim_time / time_step)) # +
BHE R

temp = np.zeros(int(sim_time / time_step)) # IR JiE B
#eH

humidity = np.zeros(int(sim_time / time_step)) # IR/
el

light_intensity = np.zeros(int(sim_time / time_step)) # J¢
Gy el

irrigation_flag = np.zeros(int(sim_time / time_step),
dtype=bool) # FEEEFRELE

# ARG e EE (X B PR AR )

np.random.seed(0) # 5 EFEHUFHT-DLELE RS

for i in range(len(soil_moisture)):

soil_moisture[i] = np.random.uniform(50, 80) # [f#/ A5k 1338
JEER

temp[i] = np.random.uniform(20, 30) # BN A= IR

humidityfi] = np.random.uniform(60, 80) # BAEM A= EREE]
AR

light intensity[i] = np.random.uniform(5000, 15000) # BEFARL
SRR B AR

# PR SR LS
for i in range(1, len(soil_moisture)):
if soil_moisture[i] < soil moisture_threshold:
if templ[i] > temp_threshold or humidity[i] < humidity
threshold:

if light_intensity[i] > light_intensity threshold:

irrigation_flag[i] = True
else:
irrigation_flag[i] = False
else:
irrigation_flag[i] = False

else:

irrigation_flag[i] = False
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# (RS

plt.figure(figsize=(12, 8))

plt.subplot(4, 1, 1)

plt.plot(range(len(soil _moisture)), soil moisture,
label="" Soil Moisture (%)’ )

plt.axhline(y=soil moisture_ threshold, color=" r’
, label="" Trrigation Threshold” )
plt.legend()

s

linestyle=" --’

plt.title( ‘Soil Moisture Over Time’ )

plt.subplot(4, 1, 2)

plt.plot(range(len(temp)), temp, label=’
o)

plt.axhline(y=temp_threshold, color="r’ ,

Temperature

linestyle=" --’ ,label=" Temperature Threshold’ )
plt.legend()
plt.title( ‘ Temperature Over Time’ )
plt.subplot(4, 1, 3)
plt.plot(range(len(humidity)), humidity,
label="" Humidity (%)’ )
plt.axhline(y=humidity threshold, color="r’ ,
, label="" Humidity Threshold’ )

plt.legend()

linestyle=" --’

plt.title( ‘Humidity Over Time’ )

plt.subplot(4, 1, 4)

plt.plot(range(len(light_intensity)), light intensity,
label=""Light Intensity (lux)’ )

’
s

plt.axhline(y=light intensity threshold, color=" r
, label=""Light Intensity Threshold’ )
plt.legend()

linestyle=" --’

plt.title( ‘Light Intensity Over Time’ )
# L HEEAR S

irrigation_times = np.where(irrigation_flag)[0]
plt.figure(figsize=(6, 4))
plt.stem(irrigation_times, np.ones_like(irrigation_times),

x")

* time_step

use_line collection=True, orientation="
plt.xlabel( ‘Time (hours)’ )
plt.ylabel( ‘Irrigation Events’ )
plt.title( ‘Irrigation Events Over Time’ )

plt.grid(True)

plt.tight_layout()

plt.show()
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