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Abstract

Background/Objectives: The main intention is to develop an automation to supply water for home gardening and irrigation
system in farm fields. Methods and Analysis: It is done with the help of soil moisture sensor and temperature sensor which
are fixed at root area of the plants. The values detected by these sensors are transmitted to base station. The key aim of base
station is to collect data from field station and upload those values in internet by using Wi-Fi technology also notify user about
any peculiar circumstances like low moisture and high temperature. Findings: This irrigation system has been approved un-
der different climates with various levels of moisture contents especially the red chilly weeds. Application/Improvement:
Home gardening is the hobby of many people and also same works for the irrigation system in the agriculture fields.
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1. Introduction

There are a few methods to achieve water savings and
crop irrigation is one such area'. For illustration, in a
procedure, the status of the plant water was once verified
and irrigation agenda established on canopy temperature
dissemination of the plant?, that was like the temperature
of plants or the productive cover is normally measured
with infrared thermometers. Canopy temperature is gen-
erally used to demonstrate productive water status and
is used in models for supposing transpiration rates and
sensible heat transport from greenery®. More systems are
developed to program irrigation of crops and control the
usage of water with aid of calculating Crop Water Stress
Index (CWSI)*. This index has been determined using
the assessment of infrared canopy temperatures and
the atmospheric vapor pressure lost values to resolve at
what time the field were irrigate using drip irrigation®.
Estimating plant Evapotranspiration is an alternating
parameter to resolve crop irrigation demands. Water
consumed by plants over duration of time is defined by
Evapotranspiration (ET). When water changes to vapor
on either plant or soil surfaces evaporation occurs. Water

*Author for correspondence

lost through the leaves of plants is given as transpiration.
Important factors need to estimate ET are: The first one
is local weather conditions and the second one is the
cropping system for which evaluation are needed (type
of crop, crop development, planting date)’. By measur-
ing four weather variables solar radiation, temperature,
wind, humidity we can precisely predict ET losses in a
given area®.

There are a lot of ways to calculate the information
in the field. The uttermost is communication of data by
GPRS system to remote area’. Mostly to collect the data in
the field from various sensor nodes ZigBee based trans-
mission is used. The automatic irrigation system plays a
principal position in assertion of the temperature, evap-
oration and the soil moisture content values might be
sensed from the sensor and forward to the far area'. The
Wi-Fi module is used to do this. ESP8266 is interfaced
to microcontroller. Using this, the values are updated in
web periodically. The system receives the sensed values of
temperature and soil moisture. Power is the most impor-
tant factor for sensor, without energy a sensor is basically
vain and is not able to decide to the utility of network!".
The dynamic power management designs leads to better
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battery period. Power harvesting which the access will
count on human power, wind, solar and thermal can be
converted into electrical energy'®.

WOSN is integrated within a system that manages water
applied to each field based on the environmental condi-
tions and the response sent by the different sensors. There
are several assets in using WSNs and automated control-
ling systems in agriculture®.

o Based on the available water supply, the improved
estimation and planning of irrigation.

o Deprecation of required human resources, time and
endeavor in agriculture production.

o Detection of floods in the field that could be fatal for
the crops sufficient pumping of water to ease such
cases.

o Creation of knowledge gathered from the disposed
sensor networks for future application in the domain
of agriculture.

2. System Architecture

2.1 Flow Chart

The algorithm for the proposed design is shown in the
Figure 1. The sensor which is placed at field station is
power up with DC power. At particular area in field the
temperature and moisture of the soil is given by tempera-
ture sensor and soil moisture sensor respectively. And the
values are transferred to base station in particular time
intervals. The base station receives the data sent by field
station and correlated with predefined set points are pro-
grammed in the base station. When the collected value is
higher than the set points the valve of watering system is
activated. The value monitored by the sensors is uploaded
in web by using ESP8266 Wi-Fi module. Wherever the
user, continuous monitoring of the behavior of the soil is
possible by Internet of Things (IOT).

2.2 Block Diagram:

The Figure 2 shows how the automation of irrigation sys-
tem is subsisting of two main blocks one is at field station
and other is base station.

Field station subsists of one main micro controller and
two sensors temperature and soil moisture is interfaced to
it. ZigBee transmitter is connected to microcontroller to
transmit the sensed values. To sync the sensed values in
web ESP8266 is connected.
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Figure 2. Field station.

Figure 3 describes base station which is the setup of
personal computer is used to receive the sensed values
by ZigBee receiver. The monitoring of values which is
uploaded in web is performed.
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Figure 3. Base station.

3. Implementation

The temperature and moisture of soil is measured at field
station. The sensors are placed at root zone of the plants.
The depth of setting sensors varies. It relies upon kind of
soil and also the crop. The quantity of water that is appro-
priate for crop relies on the soil. There are numerous
types of soils, the black soil and the other, the red soil.
Soil moisture sensor is used to review the potential of the
soil. For such purpose we imbed two sensors in the farm-
land. In case the field is said to be moist, we observe the
conductivity to be high with low resistance. If the field is
said to be dry, we inspect the conductivity to be low with
high resistance.

The microcontroller (LPC 2148) reads the values and
sends to base station using ZigBee module. The ZigBee
receiver is connected to another microcontroller which
is at base station. Wi-Fi module ESP8266 is connected
to this microcontroller. ESP8266 searches for the Wi-Fi
networks in nearby and connects to one of the autho-
rized network, using that network the values received at
base station is uploaded in internet by means of static IP
address. Using that address the user can verify the values
at any place.

The updating information through ESP8266 modem
when integrated with microcontroller is much simpler
when compared to Ethernet module as ESP is a SoC and
unified TCP/IP protocol stack.

This module is having on-board processing and stor-
age efficiency that allows it to be combined with sensors
and other application specific devices through its GPIO
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with minimal loading during run time. Also designed
for little power consumption thus works in three modes
i.e. active mode, sleep mode and deep sleep mode. AT
firmware is provided simple to use command set with
that it will be designed or operated at numerous Baud
Rate.

3.1 Internet of Things (I0T):

Internet of Things (IoT) is a calculating approach that
interprets a future where mundane physical objects is
connected to the internet and will identify themselves to
other devices'.

In case we had computers that knew everything there
was to consider things using data they assembled with no
help from us. We would have the ability to track and check
everything and extraordinarily reduce waste, adversity
and expense. We would know when thing required back
up, repairing or checking on and whether they were new
or past their best. The Figure 4 shows the architecture of
IOT.

Environmental monitoring is one of the applications
of the IoT. Predominantly sensors are used to support in
environmental protection by monitoring air, atmospheric,
soil conditions and water quality.

4. Results

In Figure 5, the values are displayed which are received
from sensing unit and transmitted via ZigBee module.
Different values are monitored i.e. temperature and soil
moisture. The received values are compared with set-
point. If soil moisture value exceeds the set-point then
the plant is said to be not in a good condition. Whenever
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the monitored values are more than the set point the
water valve will be opened and water is applied to the
plants.

Wi-Fi module (ESP8266) which is interfaced to the
microcontroller uploads the noted values of temperature
and soil moisture in web.

Figure 6 shows the values which are uploaded in web.
This process is done based on ESP8266 Wi-Fi module.
This module connected to microcontroller searches for
available Wi-Fi networks and after authentication to that
network it generates one static IP address. This address is
used to monitoring of values by the user at any location.

The set points may set based on the values acquired
under various conditions. The set points may change
from one place to another place since it may not be steady
in each area.

From the ZigBee receiver the values are received at
personal computer. Using visual basic the graphs are plot-
ted for the temperature and moisture with respect to time.
In Figures 7 and 8 the graphs are plotted based on the
experimental values shows the temperature and moisture
values with respect to time respectively.
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5. Conclusion

The automation in irrigation system applied was once
located to be appropriate and price adequate for access-
ing water source of supply for agricultural management.
This irrigation method permits farming in areas with
water scarcity thereby making improvements to hold
water.

The irrigation system scheme can be conformed to an
assortment of particular harvest needs and requires least
preservation. The standard structure of the irrigation
system which is automated permits it to be range up for
bigger nurseries or open gardens.

As the insistence for water increments, alongside the
need to ensure floating natural surroundings, water pro-
tection rehearses for irrigation system should be powerful
and moderate. Accuracy minimizing so as to water sys-
tem will enhance irrigation system the misuse of water,
and efficiency, while expand crop yields. The best strategy
for deciding the water requests of harvests is based on the
real time controlling of soil moisture.
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