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PROJECT INTRODUCTION

Primary Rational for the System

Agriculture is evolving due to technological advancements,
improving efficiency, sustainability, and productivity.

Rising global population, climate change, and limited
resources are driving demand for automated irrigation
systems.[1]

System Overview

Energy efficient and low cost, PIC Microcontroller based
automated irrigation system using resistive sensors with rain
detection to prevent over irrigation. A combination of analogue
(soil sensor) & digital (rain sensor) signals used for system
control. The soil sensor has a hardcoded threshold implemented
and designed with C language. The rain sensor uses a digital
output (on or off) to put the system in lock mode.

Project Aims

- Produce a fully operational automatic
irrigation system with rain sensor
capabilities

- Test voltage and current (power)
levels in different soil conditions

Design a simulated version of the
system with annotated code using C
language

implement voltage regulation from
9V down to 5v
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SYSTEM METHODOLOGY AND
DESIGN
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Figure (1) Shows the proteus simulation of the
automated irrigation system. Potentiometers were used
to simulate soil and rain sensors. LCD displays the current
state of the pump (ON/OFF) in addition to moisture
levels of each sensor. An L293D used as current
amplification to the pump allowing for smooth
operation, along with 2 LEDS (System power & System

Lock mode).
System Components:

Soil Sensor

Rain Sensor

5v submersible pump

PIC18F45K50

L293D Motor Driver

470uf Capacitor for driver improved power
stability. (Pump would not operate until
the capacitor was added)

e 7805 Voltage Regulator

* 6XAA Battery Pack

Figure (3) Flowchart of system operation
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Figure (4) Shows one of the various tests — Voltage levels
system is running (pump activated)

Voltage Tests in 3 soil conditions

* Dry—4.89v
* Moist—3.62v
e Wet—-2.80v

System Current and power Tests in 2 soil

conditions & lock mode

e Dry-190mA /950mW

e Wet—49mA /200 mW

e System lock - 159mA / 750mW

Conclusion

The system was successfully buil
specifically meeting the goals ¢
efficient and low costs. Therz
was successfully implementec
aligns with another primary go
conservation/over irrigation. T
implementation of a 7085 allo
stable 5v for the system to operz
effectively, overall demonstrating
incorporation of sensors can imp
effective irrigation systems can op
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