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Abstract - An automated irrigation system is developed
to optimize the use of water for plants and verify water
scarcity problem. It is difficult to manually assess the
amount of moisture required in the soil for the healthy
growth of plants therefore the soil is either left dry for a
long period of time, or flooded unnecessarily hence both
destroy the nutrients and minerals from the soil that are
vital for the plants. In this paper app based garden bot is
developed for the automatic regulation of water level in
plants. The system uses Raspberry Pi board as a base and
low cost capacitive sensors for providing the low power
consumption and cost effective solution to automatic
irrigation of plants. The system is programmed using
Python and Java based App where the communication
between them is carried out based on the concept of socket
forwarding.

Key Words: Agriculture,Sensor, Irrigation system,Garden
Bot,Android Application.

1. INTRODUCTION

The optimal quantity of water is vital to the growth of
plants where the level of moisture in the soil is one of the
factors responsible for the healthy growth of plants. Due
to limited water resources and water scarcity it is
important to make efficient use of water resources for the
quality growth of plants. The objective of irrigation system
is to provide the adequate supply of water to plants. The
manual irrigation system is not sufficient for efficient use
of water resources.

In accordance to the shortage of water and fluctuating
weather conditions, the automated Irrigation system is
crucial when the plants can’t be automatically watered
when the people are away from their homes and irregular
watering leads to mineral loss in the soil and end up the
rotting of plants. Thus the automated irrigation system
provides solution to the problem of watering from remote
location, adequately sensing the soil moisture for the
adequate supply of water to plants for their healthy
growth. The android based garden bot using raspberry

pie and capacitive sensors provides a low cost and power
consumption solution for automatic irrigation system. The
proposed automated irrigation system works on self made
capacitive sensors and a Raspberry pi board (ensuring
minimal cost and power consumption) for automatic
irrigation using an android app based on sensor input and
microcontroller.

In this paper a design is proposed for automated irrigation
system using Raspberry microcontroller and low cost
capacitive sensors. A capacitive sensor is used to measure
soil moisture and is inserted at various positions near to
the plants. The sensor output is given to raspberry
microcontroller. The level of water sensed by sensors is
used as input to decide the manual/automatic on or off of
motor controlling the supply of water to plants. Thus the
automatic irrigation system has shown to be valuable in
optimizing the use of water efficiently based on direct soil
water measurements.

2. RELATED WORK

In [13] GSM based Home automation system is
developed using App-Inventor for android mobile phone.
In [14] android based automated irrigation system is
developed using raspberry. A fully automated drip
irrigation system is controlled and monitored by using
Raspberry Pi. In [4] soil moisture, temperature and
pressure sensors are used to monitor the irrigation
operations. Simulation results prove promising. In [11]
distributed wireless network of soil and temperature
sensors are distributed in the root zone of plants. An
algorithm was developed based on threshold values of
sensors and programmed into a microcontroller-based
gateway for controlling water quantity. In [18] small
embedded system device (ESD) is developed for whole
irrigation process.

In [2] user’s on/off command for irrigation system is
processed at raspberry pie using python script and
arduino microcontrollers receive commands from
raspberry pie using zigbee protocol. In [6] automated
irrigation system is designed by using controllable
parameter such as temperature, soil moisture and air
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humidity as they are the important factors to be controlled
in PA(Precision Agriculture). In [12] real-time spatial
interpolation is proposed using nearby AWS to predict
real-time local weather parameter. A correction technique
is also proposed by using sparse WSN with soil moisture
sensor installed in it. In [3] wireless irrigation system for a
smart home garden is integrated with existing smart home
control systems. The system containing slave nodes and a
master station is equipped with a  wireless
microcontroller.

In [20] the system containing distributed wireless
sensor network of soil moisture, and temperature sensors
is placed in the crop field. Zig bee protocol is used for
handling the sensor information and the water quantity is
controlled using an algorithm based on threshold values of
the sensors. In [17] an FPGA based irrigation control
system is proposed. In [7] GSM and web application based
real time automatic irrigation system is proposed using
raspberry pi2 and 8051. In [21] Home Automation system
based on android is designed to automate the 8 bit
Bluetooth interfaced microcontroller to control a number
of home appliances. In [24]GSM Based Automated
Irrigation Control using Rain gun Irrigation System is
proposed . The microcontroller based rain gun irrigation
system is automated to irrigate the fields when there is
intense requirement of water.

In [22] GSM based Automatic Irrigation Control System
is proposed for efficient use of resources and crop
planning by using an Android Mobile. In [23] Irrigation
Control System Using Android and GSM is proposed for
Efficient Use of Water and Power. In [16] distributed
Wireless Sensor Network is proposed for remote sensing
and control of an irrigation system. In[10] Automatic
Plant Irrigation System is proposed based on
Microcontroller.  In [9] A wireless drip irrigation
automation is proposed using soil moisture sensors. In
[25] remote control of irrigation using mobile phone
based on embedded application. In [15] Android
smartphone is proposed for control of Home appliances. In
[1] wireless sensor network is used for control of
irrigation and real time monitoring of water content of soil
using sensors. In [8] a Green House Automation is
proposed using Zigbee and Smart Phone.

In [5] Raspberry pi based system is proposed for
automatic control of water motor and plant growth using
web cam and live streaming of farm is shown on android
mobiles using wifi. In [19] hardware implementation of
multiplatform control system is proposed for house

3. PROPOSED SYSTEM

The Android app is developed using Java to interface
with raspberry pie microcontroller. The app provides the
user interface to authenticate the user identity for
automation of irrigation system. The wuser login
information is stored in the database and is retrieved to
verify the identity of authenticated users. The users upon
successful login send the sensor data request to
microcontroller and the requested data is retrieved from
the sensor database to identify the water level in plants.
Thus upon receiving the sensor data on android app it is
processed using water level threshold in order to give
on/off command to microcontroller. Hence the
microcontroller upon receiving the on/off command from
user, the motor is on/off accordingly for the supply of
water to plants.

The python script is run on microcontroller to process
the command received from android and store the sensor
data in database. The block diagram of the android app
and its interfacing is given below in Figure 1.

Login Data

Verified data

Reques
t Data

Figure 1: Block diagram of android app and its
interfacing

4. System Methodology

The layout of the proposed system is given below in Figure
2. The android app interface with the server is done using

Wifi/3G Network. The interfacing of microcontroller with
server and sensor is done using USB to serial bridge.

automation using both hardware and software
technologies.
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Mobile / PC

Wifi/ 3G Network

Server

USB To Serial Bridge

Microcontroller

USB To Serial Bridge

Sensors

Figure 2 : Layout of the Proposed System.
The flow of the steps involved in the working of the
system is given below.

Steps
1) Start
2) Database created on the raspberry pi’s apache

server
3) Sensor readings are stored in database
4) App retrieves water level reading of soil
5) App commands the action to be performed
6) Server sends the signal to the system.

End
5. Experiment
The experiment was conducted to test the automatic

control of irrigation using android based app, raspberry pi
and low cost capacitor The hardware
requirements are: an android phone/emulator from

Sensors.

android studio, raspberry pi (2B), Internet connection
with port 80 forwarded to the IP of Raspberry Pi. The
software requirements are : android studio, raspbian OS
for the Raspberry PI, Apache 2 for the server to be run on
the Pi ,PHP to create, modify and manage the databases
and MySQL for the databases.

The database is created using server side php scripting.
On client side java,json parser library is used for making
the app and the server communication. JSON Parser
library is used for parsing the PHP code to Java and vice-
versa, thus making app and the server, both, to
comprehend the parameters correctly and the Http
connection is established. The Snap shot of json library
and httpconection with raspberry is given below in Figure
3.

public e JSONPars

public JSONObject

keHttpRequest (String url, String n
hMap<String, Str

abPa w StringBuilder ();
int 1 = 0;
for (String key :

params.keySet()) (

code (params.get (key), charset)):
) eateh (UnsupportedEncodingException e) (

e.printStackTrace ()
)

Figure 3: SnapShot of JSON Parser and http connection
with Raspberry Pi.
The Android studio emulator is used for simulation of app

communication with raspberry pie for send/receiving data
based on post method.
given below in Figure 4.

Snapshot of app simulation is

GardenBot

Username

Server Status

Passwor

Figure 4 : SnapShot of emulator simulation of Client
App and its GUI interface.
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6. Advantages

e Use of Low cost capacitor sensors for sensing soil
moisture.

e Labor costis reduced

o Efficient use of water resource using app based
automatic control of irrigation..

e Self learning of the proposed system based on
simulations in order to obtain the optimal setting
of sensors for supply of adequate amount of water

using app.

7. CONCLUSIONS
In this paper android based garden bot is proposed for
automatic irrigation of plants. The system makes use of
low cost capacitor sensors for sensing the soil moisture.
The android app is programmed to retrieve the sensor
data from raspberry pi microcontroller and enables the
user to control the water supply for irrigation
automatically. The system is run for several simulation
using sensor reading and user input in order to obtain the
optimal setting of sensors for automatic irrigation. By
continuously monitoring the status of the soil, the flow of
water can be controlled and thereby reduce the wastage.
The design is low power, low cost, small size, robust and
highly versatile. Thus, this system avoids over irrigation,
under irrigation and reduces the wastage of water. The
main advantage is that the system’s action can be changed
according to the situation (crops, weather conditions, soil
etc.). By system,
horticultural lands, parks, gardens can be irrigated.

implementing  this agricultural,
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