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Abstract

The modern technology sector has entered most fields that have
direct contact with human life. We see it as the dominant provider of
services in factories and companies and even beyond that to the life-saving
devices of human life in the health sector. One of the fields that modern
technology has recently entered is agriculture. Modern technology has
played an important role in developing agriculture, increasing production
and reducing pests. Recently, very important terms have emerged
changing most agricultural concepts, including sustainable agriculture,
green cities and intelligent irrigation systems. All these systems utilize the
best ways to grow crops at the lowest cost while increasing production and
improving quality. Researchers have found that the best way to increase
production is to maintain moisture levels in the soil without overdoing

water resources.

This research targeted modern, technologically controlled irrigation
methods in maintaining soil moisture levels. They are concerned with
maintaining the supply of water needed in carefully calculated ways, based
on the climate, topography (star topology) and the nature of the soil
(sandy, clay and collages) to maintain the moisture content necessary for
plant growth. Large areas have been divided into stations to determine the
least humid station. This proposed system, which works with precisely
calculated variables, is designed to maintain field humidity levels. The
agricultural parameters of the field have been developed as the basis for
the work of this system. The decision to irrigate is based on the threshold
measured for each plant due to the different soils. The system consists of

three main parts, the client unit, which is responsible for raising moisture



data from the sprawling field parts, The access point unit is the unit
responsible for collecting this data from the nodes spread in the field, then
modeling it and submitting it to the last unit in the system. Finally, the
gateway unit which is the most important unit in this system, through
which we can make the decision of irrigation, relying on the irrigation
algorithms placed inside it and monitoring the work of the system in
general. In addition to uploading data to Adafruit server for monitoring
through the work of the proposed intelligent irrigation system based on
agricultural constants in the decision of irrigation. The accuracy of the
moisture sensor was taken into account by linking it to the analog input to
increase the signal accuracy resulting from it, and the client unit was
controlled by the Micro-controller ESP8266 NodeMCU. The power
needed to operate the client's nodes has also been provided through solar
panels and batteries integrated with them to form an integrated unit that is
not wired to any part of the energy source. The most rapid and Micro-
controller, compared to the first one, was used in the design of the access
point unit and the gateway unit, which is the higher frequency and faster
processing ESP-32S NodeMCU controller, to control the large number of
controls associated with it and the vast amount of moisture data raised
from the field through the time unit. The access point with the gateway
unit was connected by serial port. In addition to connecting to cloud
computing through the Adafruit server by MQTT protocol with the
gateway unit for remote field monitoring. The procedures for controlling
the system have also been simplified and facilitated for farmers, by
placing a Rotary Encoder with the monitor in all the units mentioned

above.



This work made it possible to examine the existing systems in the
field of using modern techniques in irrigation, study them, and determine
their strengths as well as their shortcomings. This system is designed to
operate automatically without human intervention. It also reduces the
effort spent in the field in addition to rationing the quantities of water
discharged for the irrigation process. Humidity levels were kept at the
threshold limit of 24% for clay soil at field capacity 0.32 and plant wilt
point 0.16. While the threshold limit was 11% for sandy soils at field
capacity 0.15 and plant wilt point 0.07. Finally, the threshold limit of 19%
for mixing soil was 0.26, and the plant wilt point was 0.13. The owner can
also monitor the field remotely, evaluate the condition of the field, and
then make the right decision either through the system or the owner.
Finally, the owner can evaluate the work performance of the system based

on the field results of the plant.



