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DEVELOPMENT OF A CONTROL ALGORITHM FOR A
SMART IRRIGATION SYSTEM BASED ON SOIL MOISTURE
AND METEOROLOGICAL DATA
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Abstract: This article proposes an intelligent control algorithm based on soil moisture and weather (meteorological) data
to develop an effective irrigation regime for agricultural lands. The system collects and analyzes data in real time through IoT
devices, and irrigation is carried out automatically or semi-automatically. The proposed approach serves to increase water use
efficiency, reduce energy consumption, and improve crop yield.

Keywords: Smart irrigation system, IoT, soil moisture sensor, meteorological data, automatic control, Arduino, ESP32,
water resource efficiency, agrotechnology, real-time monitoring, irrigation algorithm.

Introduction. Water scarcity is one of the pressing problems in agriculture.
Traditional irrigation methods lead to excessive water consumption, soil salinization, and
reduced productivity. Therefore, optimizing resources through modern technologies, in
particular, smart irrigation systems, is of great importance. Developing a control
algorithm based on sensor data and meteorological forecasts using IoT technologies is
one of the important scientific and practical issues.

Methodology.

1. Main components:

. - Soil moisture sensor (YL-69 or DHT22)

. - Air temperature and humidity sensor (DHT22, BMP280)

- Arduino or ESP32 microcontroller
- Internet connection (Thingspeak or MQTT via WiFi)
- Irrigation actuators (relay and solenoid valve)
. Algorithm working principle:
- Sensors read data (T, H, soil moisture)
- If soil moisture < specified threshold:
d - Air temperature and wind speed are taken into account
- Irrigation duration is automatically determined
- The valve opens.

e NV o o o

. - If the weather forecast calls for rain:
. - Irrigation is stopped or delayed
. - When watering is complete, the status is transmitted to the server

3. Formula for calculating irrigation duration:

T
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Here:
o T, — sug'orish vaqti (sekund),
M,y — optimal namlik darajasi
» M, — hozirgi namlik darajasi,
» E — bug'lanish koeffitsienti,
* R — suvoqimi tezligi (I/min),

ok — kalibrlash koeffitsienti.

4. Irrigation system block diagram:

|Start'

(0'qish: Tuproq namligi, harorat, namlik ]

[Namlik < Threshold?]

[Yomg'ir kufilmoqda?] [Sug’orish: davomiylikrﬁ hisoblash va suv berish]

/

[Tugatnsh va ma‘lumotni uzatish]

| Stop '

Figure 1. Irrigation system block diagram.

5. Practical project part:
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Figure 2. Project connection diagram.

I. Result. During the research, an effective control algorithm for a smart irrigation
system based on soil moisture, air temperature, and meteorological changes was
developed. Initially, the stability and accuracy of the data obtained through the sensors
were tested, and their real-time transmission was successfully ensured.

II. Conclusion. Smart irrigation systems controlled based on soil and meteorological
parameters allow for efficient use of resources in agriculture. The proposed control
algorithm works with simple microcontrollers and sensors, is inexpensive and easy to
use. In the future, it is planned to develop advanced, self-learning irrigation systems by
combining this algorithm with artificial intelligence (machine learning).

REFERENCES USED
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