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Abstract – In the field of agriculture, use of proper method
of irrigation is important because the main reason is the lack
of rains & scarcity of land reservoir water. The continuous
extraction of water from earth is reducing the water level due
to which lot of land is coming slowly in the zones of un-
irrigated land. Another very important reason of this is due to
unplanned use of water due to which a significant amount of
water goes waste. For this purpose; we use this automatic
plant irrigation system.

In this project we use solar energy which is used to operate
the irrigation pump. The circuit comprises of sensor parts
built using op-amp IC LM358.  Op-amp are configured here
as a comparator. Two stiff copper wires are inserted in the
soil to sense whether the soil is wet or dry.  The
Microcontroller is used to control the whole system by
monitoring the sensors  and  when  sensors  sense  the  dry
condition  then  the  microcontroller  will  send command to
relay driver IC the contacts of which are used to switch on the
motor and it will switch off the motor when all the sensors are
in wet condition. The microcontroller does the above job as it
receives the signal from the sensors through the output of the
comparator, and these  signals  operate  under  the  control  of
software  which  is  stored  in  ROM  of  the Microcontroller.
The condition of the pump i.e., ON/OFF is displayed on a
16X2 LCD.

Keywords – LCD- Liquid Crystal Diode, ASP-Assembly
Language Program, CMOS-Complementary Metal Oxide
Semiconductor, EPROM- Erasable Programmable Memory.

I. INTRODUCTION

In the paper of Automated Solar Energy based Irrigation
system, it is presenting that the farm watering process in
advanced agriculture system which is controlled by
microcontroller assembly. The technique used is that a
controller controls the ON/OFF of a dc motor. The
mechanism of ON/OFF depends on the two basic
conditions such as
1]    Water level in the tank &
2]    Moisture Condition of soil.

Basically three water levels are present with the sensor
used in the project such as [a] low level, [2] medium level
& [3] high level. But we have used only two levels. The
low level is used to switch off dc motor if water level is
bellow; while the medium level is used to switch on the dc
motor.

The other main part of this technique is controller part.
In this project we have used one microcontroller
P89V51RD2.

The  microcontroller perform the well job of identifying
water level as well as turning   ON & OFF of a dc motor
used to pump out the water from the well.  Before turning
on dc motor, microcontroller checks water level and
moisture in the soil. If water level is medium & moisture
in soil is absent then only microcontroller switches ON the
dc motor. If water level is bellow the permissible level i.e.
medium level and moisture is absent still motor is not

going to turn ON i.e. remains OFF. Also even if water
level is above the permissible level i.e. medium level and
moisture is present in the soil, motor still remains OF.

II. SYSTEM DEVELOPMENT

The block diagram of the Solar Energy based
Automated Irrigation System is as shown in figure1 which
consists of following main parts-
1. Solar panel [Solar photovoltaic cells].
2. Charge controller
3. LCD Display.
4. Microcontroller ().
5. Alternate Power Supply
6. Comparator.
7. Relay.
8. DC motor & driving ckt.

One approach to design agricultural watering system
provides control on O/OFF which individually driven by
DC motors. The figure 3.1 shows prototype system block
diagram and moisture sensor schematic model for closed
loop control to driving dc motor in straight way and turn
ON/OFF properly.
It is explained as bellow

It uses a moisture sensor in the form of two conductors
to test the moisture condition of soil. If there is moisture in
the soil, there will be conduction of current witch produces
a voltage of 4.3v across a resistor. It is applied to a
comparator whose purpose is to convert it into digital
signal. o/p of comparator is given to the microcontroller.

At the same time the level of water in the well is
continuously checked with the help of a water level
indicator. Here the principle of capacitive inductance is
used.

A dc motor is interfaced with microcontroller to pump
out water to wet the soil. It operates or turns ON only
when there is water above the medium level and soil is
wet; otherwise it remains OFF If one of the above
condition is not satisfied. Once it is ON, remains ON
unless and until either soil wets or water level goes bellow
low level.

This System uses a Solar panel to provide electricity to
water pump as well as to the microcontroller model.
1. Liquid/Moisture Sensor:

Detects presence of liquid or moisture between two wire
leads and gives active low output.
1.1    Applications:
1. Interfacing with Microcontroller to detect liquid levels.
2. Moisture detection for automatic watering of plants.
3. Liquid level detection by putting multiple probes at

each liquid level.
4. Detect sewer line plugs (water backing up toward the

access port).
5. Hot water heater / clothes washer / AC condensate

pump overflows/leaks  (water on the basement floor)
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Fig.1. Block diagram of Solar Energy based Automated
Irrigation System

1.2 Specification:
Table 1: moisture sensor specification

Parameter Min Typical Max Unit

Operating
Voltage

3 5 15
V

DC
Current
Consumption

10 15 20 Ma

Output Type
Active
Low

V
DC

1.3 Information:
Fig. 2 shows PCB of moisture sensor. The circuit uses an

AC-sensing signal to eliminate electrolytic corrosion on the
probes. The AC signal is rectified and used to drive low
output.

Sensor probe as Stainless steel would be preferred but try
other materials too. Depending on what type of fluid you
use it for you naturally would choose your type of sensor
which would resist corrosion for that particular fluid. Try to
use chrome bicycle spokes with very good success. 'Sensor'
works via the resistive and capacitive method.

Fig.2. Moisture Sensor kit

For detecting fluids that are perfect insulators, the circuit
can be made to work by detecting an increase in
capacitance when the fluid replaces air in an air gap in the
sensor.

But for the more common case of fluids that are not
perfect insulators (like water), the circuit works by
detecting resistive conduction through the fluid. It is
lowered resistance that is detected.

To detect insulating fluids via the capacitive method
would require good sized plates separated by an air gap
which can distinguish between the possibly small change in
capacitance due to the presence of the fluid. The difference
might be small because there is only a fairly small
difference between the dielectric constants of air and some
common fluids. E.g., air has a dielectric constant of 1, and
typical oils have dielectric constants of 2 to 5. Note, too,
that desire to get a measurably large amount of capacitance
leads us to desire that the gap between the plates be small
(because the capacitance is inversely proportional to the
distance between the plates), but the gap cannot be too
small, lest capillary action hold fluid between the plates
even after the fluid level has dropped below sensor.
2. Solar Panel:

Solar produces competitively priced photovoltaic
modules without compromising on quality. We have
added a brand new, 50 MW manufacturing line to our
plant that includes a first of a kind electroluminescence
tester in India. This allows us to find the types of micro-
cracks that most manufacturers are incapable of detecting,
leading to improved product quality and reliability.
Solar panels are manufactured as modules in Gujarat,
India. This gives us unlimited capabilities to supply any
location with any quantity.

We are a versatile organization that can get involved in
every step from design to installation. Whether you’re
looking to become a Sonali panel distributor or you’re a
home or business owner interested in switching to solar
power, we are a full service company that is here to meet
your every need. We can provide you with the best
possible value because we manufacture our own product
and can pass our savings directly to you.

Fig.3.. Solar panel

3. DC Motor:
3.1. Overview:

Most of the world's adjustable speed business is
addressed by DC motors. DC motor speeds can easily be
varied; therefore they are utilized in applications where
speed control, servo control, and/or positioning needs
exist. The stator field is produced by either a field
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winding, or by permanent magnets. This is a stationary
field (as opposed to the AC stator field which is rotating).
The second field, the rotor field, is set up by passing
current through a commutator and into the rotor assembly.
The rotor field rotates in an effort to align itself with the
stator field, but at the appropriate time (due to the
commutator) the rotor field is switched. In this method
then, the rotor field never catches up to the stator field.
Rotational speed (i.e. how fast the rotor turns) is
dependent on the strength of the rotor field. In other
words, the more voltage on the motor, the faster the rotor
will turn.

The following will briefly explore the various wound
field motors and the permanent magnet (PMDC) motors.
Shunt wound motors with the shunt wound, the rotor and
stators (or field windings) are connected in parallel. The
field windings can be connected to the same power supply
as the rotor, or excited separately. Separate excitation is
used to change motor speed (i.e. rotor voltage is varied
while stator or field winding is held constant). The parallel
connection provides a relative flat speed torque curve and
good speed regulation over wide load ranges. However,
because of demagnetization effects, these motors provide
starting torques comparatively lower than other DC
winding types.
4. DC Motor Driver [L293D Dual H-Bridge Motor
Driver]:

L293D is a dual H-Bridge motor driver, so with one IC
we can interface two DC motors which can be controlled
in both clockwise and counter clockwise direction and if
you have motor with fix direction of motion, you can
make use of all the four I/Os to connect up to four DC
motors. L293D has output current of 600mA and peak
output current of 1.2A per channel. Moreover for
protection of circuit from back EMF ouput diodes are
included within the IC. The output supply (VCC2) has a
wide range from 4.5V to 36V, which has made L293D a
best choice for DC motor driver. A simple schematic for
interfacing a DC motor using L293D is shown below in
figure 3.3.

Fig.4. Schematic for interfacing dc motor

As you can see in the circuit, three pins are needed for
interfacing a DC motor (A, B, Enable). If you want the o/p
to be enabled completely then you can connect Enable to
VCC and only 2 pins needed from controller to make the
motor work.

As per the truth mentioned in the image above it’s fairly
simple to program the microcontroller. It’s also clear from
the truth table of BJT circuit and L293D the programming
will be same for both of them, just keeping in mind the
allowed combinations of A and B.
4.1 Assembly programming to drive dc motor:
CODE:

L293D_A equ P2.0 ; L293D A - Positive of Motor
L293D_B equ P2.1 ;  L293D B- Negative of Motor
L293D_E equ P2.2 ; L293D E - Enable pin of IC
org 0H

Main:
acall rotate_f ; Rotate motor forward
acall delay ; Let the motor rotate
acall break ; Stop the motor
acall delay ; Wait for some time
acall rotate_b ; Rotate motor backward
acall delay ; Let the motor rotate
acall break ; Stop the motor
acall delay ; Wait for some time
sjmp Main ; Do this in loop

rotate_f:
setb L293D_A ; Make Positive of motor 1
clr L293D_B ;              Make negative of motor 0
setb L293D_E ;            Enable to run the motor
ret ; Return from routine

rotate_b:
clr L293D_A ;              Make positive of motor 0
setb L293D_B ;

Make negative of motor 1
setb L293D_E ; Enable to run the motor
ret ; Return from routine
break:
clr L293D_A ;             Make Positive of motor 0
clr L293D_B ;             Make negative of motor 0
clr L293D_E ;             Disable the o/p
ret ; Return from routine

delay: ; Some Delay
mov r7,#20H

back: mov r6,#FFH
back1:mov r5,#FFH
here: djnz r5,here

djnz r6, back1
djnz r7, back
ret

5. MICROCONTROLLER89S51:
The main controlling unit of this all is microcontroller.

This microcontroller counts the number of persons
entering into the room and displays it on the LCD.
5.1 Design specification of Microcontroller 89S51:
1. Compatible with MCS-51 tm products.
2. 4k bytes of I system reprogrammable flash memory.
3. Endurance: 1000 write/erase cycles.
4. Fully static operation: 0Hz to 24 MHz.
5. Three level program memory lock.
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6. 128*8 bit internal ram.
7. 32 programmable I/O lines.
8. Two 16 bit timers/counters.
9. Six interrupt sources.
10. Programmable serial channel.
11. Low power idle and power down modes.
5.2 Pin diagram of Microcontroller 89S51:

The AT89s51 is a low power, high performance CMOS
8 bit microcomputer with 4k bytes of flash programmable
and erasable read only memory (EEPROM). The device is
manufactured using Atmel’s high density non volatile
memory technology and is compatible with the industry
standard MCS-52tm instruction set and pin out. The on
chip flash allows program memory to be reprogrammed in
system or by a conventional non volatile memory
programmer. By combining a versatile 8 bit CPU with
flash on a monolithic chip, the Atmel AT89S51 is a
powerful microcomputer which provides a highly flexible
and cost effective solution to many embedded control
applications.

Fig.5. Pin Configuration of 80S51 40-lead PDIP

Fig.6. Block diagram of 8051

The AT89s51 provides the following standard feature:
4k bytes of flash, 128 bytes of ram, 32 I/O lines, two 16
bit timers/counters, five vector two-level interrupt
architecture, a full duplex serial port, and on-chip
oscillator and clock circuitry. In addition the AT89s51 is
designed with a static logic for operation down to zero
frequency and supports two selectable power saving
modes.

III. EXPERIMENTAL ANALYSIS

Experiments were conducted to check the robustness
and accuracy of the control system.
Motor operation:

The experiments were conducted on different two
conditions; moisturized surface and dry surface with three
different water levels such as low, medium and high. A
plastic bucket is used as a well in which water level
sensing wire terminals are kept at different heights.
Quantity of water, in bucket, is varied with presence of
moisture in the soil and without presence of water. Results
are noted as shown in the table given bellow.

Table 2: motor condition at different i/ps
Sr.
No.

Water level
in Well

Moisture in the
Soil

Condition
of Motor

1 LOW ABSENT OFF

2 MEDIUM ABSENT ON
3 HIGH ABSENT ON
4 LOW PRESENT OFF
5 MEDIUM PRESENT OFF
6 HIGH PRESENT OFF

From the table 4.2, we are checked particular of motor
i.e. on and off. From table we can observe that motor turns
on only when there is no moisture in the soil and water
level in bucket is either medium or high. Also motor gets
turn off when water level reaches to low level in bucket or
soil in between two terminals of moisture sensor becomes
wet.

Thus the above autonomous, controlled, closed loop
feedback motor operation is very useful for crop watering.

IV. CONCLUSION & FUTURE SCOPE

The Paper has presented that the requirements and
progress made towards achieving a future precision
autonomous farm watering system. The assembly is
developed for watering land automatically i.e. no man
power required. The project has consists of two different
mechanism. The first mechanism contains making an
assembly of microcontroller to operate dc motor. Whereas
second mechanism, i.e. solar panel is to convert solar
energy for microcontroller module as well as for operating
motor to water the soil or land.

The microcontroller is used to control and monitoring
the process of watering. It is controlled with help of DC
motor. This system also detect obstacle present in path of
the watering by detecting moisture in soil and water level
in the well. It has large scope for further expansion.
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FUTURE SCOPE

1. GSM based system development:
The implementation can be advanced by providing use

of GSM system to control and get acknowledgement about
the motor on/off condition. This will be used to control
with help of mobile through GSM model.
2. Further use in Agriculture:

The module further can be modified to sense the
different properties of soil such as color acidic or alkali
nature etc.
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