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ABSTRACT
Agricultural

Robot or agribot is

a robot deployed

for agricultural purposes.Fruit

picking robots, driverless tractor / sprayer, and sheep shearing robots are designed to replace
human labour. In most cases, a lot of factors have to be considered (e.g., the size and colour of
the fruit to be picked) before the commencement of a task. Robots can be used for
other horticultural tasks such as pruning, weeding, spraying and monitoring. Robots can also be
used in livestock applications (livestock robotics) such as automatic milking, washing and
castrating. Robots like these have many benefits for the agricultural industry, including a higher
quality of fresh produce, lower production costs, and a smaller need for manual labour. Our
robotic vehicle is an agricultural machine of a considerable power and great soil clearing
capacity. This multipurpose system gives an advanced method to seed sowing, ploughing,
watering the crops and harvesting with minimum man power and labour making it an efficient
vehicle. The machine will cultivate the farm by considering particular rows and specific columns
at fixed distance depending on crop. Moreover the vehicle can be controlled through Bluetooth
medium using an Android smart phone. The whole process calculation, processing, monitoring
are designed with motors and interfaced with Microcontroller.
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CHAPTER 1

INTRODUCTION
“The discovery of agriculture was the first big step toward a civilized life. “Is a famous
quote by Arthur Keith. This emphasizes that the agriculture plays a vital role in the
economy of every nation. Since the dawn of history agriculture has been one of the
significant earnings of producing food for human utilization. Today more and more lands
are being developed for the production of a large variety of crops.

The field of agricultureinvolves various operations that require handling of heavy
materials. For example, in manual ploughing, farmers make use of heavy
ploughingmachines. Additionally, while watering the crops farmers still follow the
traditional approach of carrying heavy water pipes. These operations are dull, repetitive,
or require strength and skill for the workers.

In the 1980’s many agricultural robots were started for research and development.
Kawamura and co-workers developed the fruit harvesting robot. Grand and co-workers
developed the apple harvesting robot. They have been followed by many other works.
Over history, agriculture has evolved from a manual occupation to a highly industrialized
business, utilizing a wide variety of tools and machines. Researchers are now looking
towards the realization of autonomous agricultural vehicles. The first stage of
development, automatic vehicle guidance, has been studied for many years, with a
number of innovations explored as early as the 1920s. The concept of fully autonomous
agricultural vehicles is far from new; examples of early driverless tractor prototypes using
leader cable guidance systems date back to the 1950s and 1960s.
The potential benefits of automated agricultural vehicles include increased productivity,
increased application accuracy, and enhanced operational safety. Additionally, the rapid
advancements in electronics, computers, and computing technologies have inspired
renewed interest in the development of vehicle guidance systems. Various guidance
technologies, including mechanical guidance, optical guidance, radio navigation, and
ultrasonic guidance, have been investigated.
A robot is a machine that can be programmed and reprogrammed to do certain tasks and
usually consists of a manipulator such as a claw, hand, or tool attached to a mobile body
or a stationary platform.
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Autonomous robots work completely under the control of a computer program. They
often use sensors to gather data about their surroundings in order to navigate.
Tele-controlled robots work under the control of humans and/or computer programs.
Remote-controlled robots are controlled by humans with a controller such as a joystick
or other hand-held device. The word “Robot” came from the Czech word Robota, which
means forced labour or work.

The current state of agricultural robotics:
Today agricultural robots can be classified into several groups: harvesting or picking,
planting, weeding, pest control, or maintenance. Scientists have the goal of creating robot
farms. Where all of the work will be done by machines. The main obstacle to this kind of
robot farm is that farms are a part of nature and nature is not uniform. It is not like the
robots that work in factories building cars. Factories are built around the job at hand,
whereas, farms are not. Robots on farms have to operate in harmony with nature. Robots
in factories don’t have to deal with uneven terrain or changing conditions. Scientists are
working on overcoming these problems.

RobotsUsed for Agriculture:
The number of agricultural robots, agrobots, is increasing each year. The jobs they can do
are also increasing with new technology in hardware and software. Robots are milking
cows, shearing sheep, picking fruit, weeding, spraying, and cultivating, they use GPS and
sensors for navigation. The new robots are getting smaller and smarter.

Fungicides: Robots can be used to combat plant diseases that cause a lot of damage to
crops. Fungi are the most common causes of crop loss in the entire world. To kill a fungal
disease you need a fungicide, a kind of pesticide. Fungal diseases interfere with the
growth and development of a crop. They attack the leaves which are needed for
photosynthesis and decrease the productivity of the crop and cause blemishes on the crops
which make them worth less on the market. After the crops are harvested fungi can grow
and spoil the fruits, vegetables, or seeds. Robots can treat plants that have been infected
or destroy them if necessary. They could treat just the plants that need it, instead of
covering the entire crop with fungicide.
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Herbicide: Another use for robots is in weeding. Robots can pull weeds from around
the plants or just cut the tops off. All of the material can be collected by a robot and
brought to a composting site limiting the need for herbicides, chemicalsthat destroy or
inhibit the growth of plants. Herbicides are intended to kill weeds but many times also
damage the crops.

Pesticide: Pesticides are used to control insects that can be harmful to crops. They are
effective but have many side effects for the environment. Insects also adapt to the toxin in
a pesticide and the survivors breed and pass the resistant trait on to the next generation
making stronger insects that are harder to kill. Robots could solve this by removing pests
from the crops without using chemicals. They might suck them up with a vacuum. A
bellow base air system makes a vacuum that doesn’t require the large amount of power of
regular vacuum systems. There are ways to kill the insects without chemicals. Microbial
fuel cells could be used to reduce the insects to electrical power with bacteria. Pesticides
kill everything. Robots could be programmed to rid particular pests and not harm
anything else.

Mushroom Picking Robot:
Mushrooms are a very difficult crop to grow. There is a lot of labour involved. Many
mushroom farms are becoming extremely high tech. They use computerized systems and
monitor all production phases. The robot mushroom picker is an ongoing research project
at the University of Warwick in the UK. Their goal is to develop farm machinery that can
reduce the labour costs of producing farm crops, in this case, mushrooms. The robot picks
the mushrooms using a small suction cap on the end of its robotic arm. The robot has a
charged coupled camera on board to tell which mushrooms to pick in a tray or bed, since
mushrooms mature at different times during a six to ten week period. It uses the camera
to tell the exact size of the mushroom and only pick the correct ones. Mushrooms grow in
dark, damp places that are often inhospitable to humans. This makes the robot a perfect
choice to work on a mushroom farm. The robots can only work half as fast as a human,
but it doesn’t mind working in the dark, or for 24 hours a day.
There are many advantages to robotics as well as removing the high cost of labour. One is
that it will do a job very repetitively and very much the same every time, so you can get
some huge quality improvements in a number of areas. One of the key advantages in
Dept of CSE, NCET, Bengaluru
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agriculture is that robots can work 24 hours a day – often when there’s no light, which
can be a big factor with certain crops.”
In this project we will be designing a multipurpose vehicle that will be able to plough the
land, sow the seeds, water the crops, level the land and carry out harvesting. We will be
using an android smart phone application to control the vehicle to respond to the control
signal. This type of vehicle should be useful for the farmers as a low investment option,
also for the ease of use and friendly user interface it provides. Instead of buying 2 or more
machines to carry out the various functionalities, the farmer can get his work done by
using our single efficient multipurpose agribot.

Fig1: Block Diagram of Agribot
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Agribot is deployed on a metal sheet developed with inbuilt roller and cultivator. The
front end of the metal sheet is given the harvesting feature, while both Water pump used
to water the crops and seed sowing will be added at the cultivator end. We use two motors
to control the forward, backward, left and right movement. One motor each is used to
control harvesting, seed sowing and watering the crops.
The working begins when the Farmer opens the application and can press the options
provided on the display screen. This android application is developed using Java. The
Bluetooth on the android phone will send the RF signals serially, on the other hand the
Bluetooth present in the robot will take actions according to the instructions given by the
Farmer. We use Embedded C and Keil Vision compiler. The Interfacing is done using
Microcontroller 8051.
The heart of our robot is Intel’s most powerful family of microcontroller 8051,we are
using AT89C2051 Two microcontrollers IC2 is first microcontroller which acts as master
controller decodes all the commands received from the transmitter and is responsible for
executing all the commands received from the remote and also generating pwm pulses for
the speed control .LD293 motor driver IC which drives two motors these two motors are
vehicle driver motors and it also runs the motors for all other attachments of agriculture in
the vehicle.
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LITERATURE SURVEY
[1] Agricultural Robotics: A Streamlined Approach to Realization of Autonomous
Farming H.Pota ,R.Eaton , J.Katupitiya , S.D.Pathirana School of Information Tech
and Electronic Engineering, Australian Defense Force Academy, Canberra , Australia
[2] Advanced

Robotic

Weeding

System

byAjit

G

Deshmukh&

V.A.

KulkarniJawaherlalNeharu Engineering College, Aurangabad, Maharashtra, INDIA.
[3] Automation and Emerging Technology Development of 2d Seed Sowing Robo by
S.Chandika ME AMIE Department of Mechatronics EnggKongu Engineering
College Perundurai, Erode 638 052, Tamilnadu, India
[4] Advanced Agriculture System by Shrinivas R. Zanwar, R. D. Kokate Dept. of
Instrumentation Engineering, Jawaharlal Nehru Engineering College, Aurangabad,
Maharashtra, INDIA.

The paper number [1] presents a streamlined approach to future Precision Autonomous
Farming (PAF). It focuses on the preferred speciﬁcation of the farming systems including the
farming system layout, sensing systems and actuation units such as tractor-implement
combinations. The authors propose the development of the Precision Farming Data Set
(PFDS) which is formed off-line before the commencement of the crop cultivation and
discusses its use in accomplishing reliable, cost effective and efﬁcient farming systems. The
work currently is in progress towards the development of autonomous farming vehicles and
the results obtained through detailed mathematical analysis of example actuation units.

The reference paper number [2] addresses the advanced weed control system which improves
agriculture processes like weed control, based on robotic platform. They have developed a
robotic vehicle having four wheels and steered by dc motor. The machine controls the weed
in the firm by considering particular rows per column at fixed distance depending on crop.
The obstacle detection problem has also been considered, sensed by sensors .the whole
algorithm, calculation, processing, monitoring was designed with motors &sensors interfaced
with microcontroller.
The major advantages of the advanced robotic weeding system are:
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 This advanced autonomous system architecture gives an opportunity to develop a
complete new range of agriculture equipment based on small smart machines.
 The obstacle detection problem is also considered as the obstacles are sensed by
sensors.
 It contributes to the development of novel weeding technologies that can reduce
manual efforts and herbicide.
The disadvantages of the advanced robotic weeding system are:
 For the robot to function systematically, manual power is required to clear the path if
any obstacles are present. Suppose if there are hard rocks present, then the inspecting
person must be present to clear the path for the robot.
 In the process of removing the weeds there are possibilities that the crop might get
affected.
 Focuses only on the problem of weed control in a ploughed land only.
The paper number [3] addresses the current scenario of the world, as most of the countries do
not have sufficient skilled manpower specifically in agricultural sector it affects the growth
of developing countries. So they have made an effort to automate the agricultural sector to
overcome this problem. An innovative idea of their project was to automate the process of
sowing crops such as sunflower, baby corn, groundnut and vegetables like beans, lady’s
finger, pumpkin and pulses like black gram, green gram etc. to reduce the human effort and
increase the yield. The plantations of seeds are automatically done by using DC motor. The
distance between the two seeds are controlled and varied by using Microcontroller. It is also
possible to cultivate different kinds of seeds with different distance. When the Robot reaches
the end of the field the direction can be changed with the help of remote switches. The whole
process is controlled by Microcontroller.
The advantages are:
 Automates the process of sowing crops and reduces the human effort and increases
the yield.
 Changes in direction can also be controlled in their system.
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The disadvantages are:
 Concentrates only on the process of sowing crops.
 There are possibilities of seeds getting damaged while sowing them.
The paper number [4] addresses the advanced system which improvesagriculture processes
like cultivation on ploughed land, based on robotic platform. They developed a robotic
vehicle having four wheels and steered by DC motor. The advanced autonomous system
architecture gives the opportunity to develop a complete new range of agricultural equipment
based on small smart machines. The machine will cultivate the farm by considering particular
rows and specific column at fixed distance depending on crop. The obstacle detection
problem will also be considered, sensed by infrared sensor. The whole algorithm, calculation,
processing, monitoring are designed with motors & sensor interfaced with microcontroller.
The result obtained through example activation unit is also presented.
The advantages are:
 Presents a unified framework which will facilitate the implementation of future
autonomous agriculture system.
 Addresses the advanced system which improves agricultural processes like
cultivation on ploughed land.
The disadvantages are:
 Focuses only on cultivation.
 Controlling the robot is difficult for the farmer.
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CHAPTER 3

SYSTEM REQUIREMENTS SPECIFICATIONS
System requirements specification (SRS) is a text written to specify in detail the system
components, both hardware and software, which are needed for the system implementation,
along with functional and non-functional and operational requirements, as anticipated from
the system.

3.1 Hardware Specification
This section gives details of the hardware components required for the system
implementation and deployment. Agricultural Robot requires the following hardware
components:
1. An android smart phone having Bluetooth facility that acts as a controller of the Agribot.
2. An agricultural robot having the following components:
a) A microcontroller 8051 development board which acts as the heart of the robot and
controls the entire device.
b) The IC used is 89S52.
c) Motor driver circuit L293 to increase the current rating.
d) Bluetooth HC05 module to establish connection with the smartphone and receive
commands.
e) 5 DC motors for performing the activities.

3.2 Software Specification
This section gives details of the software components required by the intended system under
development. Agricultural Robot requires the following software components.
1. Operating System: This application works well with android 4.0 and all versions above
this.
2. Backend: Java will be used for developing backend of the Agribot application. Embedded
C is used to program the agricultural robot.
3. Front End: It is developed using ADT Bundle toolkit and the language used is XML.
4. The cross compiler used is Keil Micro Vision 3.

Agribot

System Requirements Specification

5. Flash Magic software is used for dumping code into microcontroller.

3.3Functional Requirements:
This section describes the basis functionality of the system , as expected once the system is
deployed. Agricultural Robot meets the following functional requirements:
1. Agricultural activities must b performed with minimal effect.
2. The application developed must be easily usable.
3. The farmer must be able to start, switch or stop any activity effortlessly and with
minimum time.

3.4 Non-Functional Requirements:
This section describes additional performance criteria which the proposed system is aimed to
meet. Some non-functional requirements are:
1. The total cost of the development must be nominal.
2. Performance must be high.
3. The size of the robot must be manageable.

3.5Operational Requirements
This section describes the details of requirements the proposed system is intended to meet
when in operation. Some operational requirements are:
1. The system must run smoothly with no freezing or latching of device.
2. The Agricultural Robot must immediately perform the specified operation when the user
selects an option.
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CHAPTER 4

SYSTEM ANALYSIS AND DESIGN
The dissection of a system into its component pieces to study how these component
pieces interact and work.System design is the process of defining the architecture,
components, modules, interfaces and data for a system to satisfy specified requirements.

4.1 Overview of System Interaction

Fig 4.1: System Interaction
The above fig 4.1 shows overview of system interaction, central to which is the android
smart phone which has the application installed. Depending upon the option selected by
the user in the application, the corresponding id of the selected option is sent via radio
frequency signals to the Bluetooth receiver on the agricultural robot. Based upon the id
received the corresponding activity is performed.

4.2 Modules:
 Android Front End
 Bluetooth
 Agricultural Robot

Agribot
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4.2.1Android for Front End Interaction(Communication with the
system):
Android is a free, open source mobile platform. It is a Linux-based, multiprocess,
multithreaded Operating System. It is a software stack for mobile devices that includes an
operating system, middleware and key applications. By providing an open development
platform, Android offers developers the ability to build extremely rich and innovative
applications.
The Android SDK provides the tools and APIs necessary to begin developing applications
on the Android platform using the Java programming language.
Android operating system is a stack of software components which is roughly divided
into five sections and four main layers as shown below in the architecture diagram in
figure 4.2

Fig 4.2: Android Architecture
Applications: These are applications written in Java. Some of the basic applications
include calendar, email client, SMS program, maps, making phone calls, accessing the
Web browser, accessing contacts list and others.This is the layer which an average user
uses the most, rest of the layers are used by programmers, developers and hardware
manufacturers.
Dept of CSE, NCET, Bengaluru
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Application Framework: This is the skeleton or framework which all android developers
have to follow. The developers can access all framework APIs and manage phone’s basic
functions like resource allocation, switching between processes or programs, telephone
applications, and keeping track of the phone’s physical location.
The architecture is well designed to simplify the reuse of components. Any application
can publish its capabilities and any other application can then make use of those
capabilities. Content providers enable application to access data from other applications.
Resource manager provides access to non code resources such as graphics, localized
strings and layout. Notification manager displays custom alerts in the status bar. Activity
manager manages the life cycle of an application and provides common navigation.
Application framework is a set of basic tools with which a developer can build much
more complex tools.
Libraries: This layer consists of Android libraries written in C, C++, and used by various
systems. These libraries tell the device how to handle different kinds of data and are
exposed to Android developers via Android application framework. Some of these
libraries include media, 3D graphics, SQLite, Web browser library etc
The Android runtime layer which includes set of core java libraries and DVM (Dalvik
Virtual Machine) is also located in same layer.
Runtime Android: This layer includes set of base libraries that are required for java
libraries. Every Android application gets its own instance of Dalvik Virtual Machine.
Dalvik has been written so that a device can run multiple VMs efficiently and it executes
files in executable (.Dex) optimized for minimum memory.
Kernel-Linux: Android relies on Linux version. This layer includes Android’s memory
management programs, security settings, power management software and several drivers
forhardware, file system access, networking and inter-process communication. The kernel
also acts as an abstraction layer between hardware and the rest of the software stack.
The Activity Life Cycle of Android is as shown below:
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Fig 4.3 Activity Life Cycle of Android
The set of functions are explained below:


onCreate(Bundle): This is called when the activity first starts up. You can use
it to perform one-time initialization such as creating the user interface.
onCreate( ) takes one parameter that is either equal to null or some state
information previously saved by the onSaveInstanceState( ) method.



onStart( ): This indicates that the activity is about to be displayed to the user.



onResume( ): This is called when your activity can start interacting with the
user. This is a good place to start animations and music.



onPause( ): This runs when the activity is about to go into the background,
usually because another activity has been launched in front of it. This is where
you should save your program’s persistent state, such as a database record
being edited.



onStop( ): This is called when your activity is no longer visible to the user and
it won’t be needed for a while. If the memory is tight, onStop( ) may never be
called (the system may simply terminate your process).



onRestart( ): If this method is called, it indicates that your activity is being
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redisplayed to the user from a stopped state.



onDestroy( ): This is called right before your activity is destroyed. If the
memory is tight, onDestroy( ) may never be called (the system may simply
terminate your process).



onSaveInstanceState(Bundle): Android will call this method to allow the
activity to save per-instance state, such as a cursor position within a text field.
Usually you won’t need to override it because the default implementation
saves the state for all your user interface controls automatically.



onRestoreInstanceState(Bundle): This is called when the activity is being
reinitialized from a state previously saved by the onSaveInstanceState( )
method. The default implementation restores the state of your user interface.

4.2.2 Bluetooth HC-05 Module:
Description: HC-05 is a class-2 bluetooth module with Serial Port Profile, which can
configure as either Master or slave. a Drop-in replacement for wired serial connections,
transparent usage. You can use it simply for a serial port replacement to establish
connection between MCU, PC to your embedded project and etc.


HC-05 Specification:



Bluetooth protocol: Bluetooth Specification v2.0 EDR



Frequency: 2.4GHz ISM band



Modulation: GFSK(Gaussian Frequency Shift Keying)



Emission power: ≤4dBm, Class 2



Sensitivity: ≤-84dBm at 0.1% BER



Speed: Asynchronous: 2.1Mbps(Max) / 160 kbps, Synchronous: 1Mbps/1Mbps



Security: Authentication and encryption



Profiles: Bluetooth serial port



Power supply: 3.3VDC 50mA



Working temperature: -20 ~ 75Centigrade



Dimension: 26.9mm x 13mm x 2.2 mm
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4.2.3 Agricultural Robot:The agricultural robot has the following major
components:1) Microcontroller AT89S52

Fig 4.4 Microcontroller AT89S52 IC
Description:
The AT89S52 is a low-power, high performance CMOS 8-bit microcontroller with
8K bytes of in-system programmable Flash memory. The device is manufactured
using Atmel’s high-density nonvolatile memory technology and is compatible with
industry standard 80C51 instruction set and pinout. The on-chip Flash allows the
program memory to be reprogrammed in-system or by conventional non-volatile
memory programmer. By combining a versatile 8-bit CPU with in-system
programmable flash on a monolithic chip, the Atmel 89S52 is a powerful
microcontroller which provides a highly flexible and cost effective solution to many
embedded control applications.
The AT89S52 provides the following standard features: 8K bytes of flash, 256
bytes of RAM, 32 I/O lines, Watchdog timer, two data pointers, three 16-bit
timer/counters, a six-vector two-level interrupt architecture, a full duplex serial port,
on-chip oscillator, and clock circuitry. In addition, the AT89S52 is designed with
static logic for operation down to zero frequency and supports two software
selectable power saving modes. The Idle Mode stops the CPU while allowing the
RAM, timer/counters, serial port, and interrupt system to continue functioning. The
Power-down mode saves the RAM contents but freezes the oscillator, disabling all
other chip functions until the next interrupt or hardware reset.
Features:
• Compatible with MCS-51® Products
Dept of CSE, NCET, Bengaluru
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• 8K Bytes of In-System Programmable (ISP) Flash Memory
• 4.0V to 5.5V Operating Range
• Fully Static Operation: 0 Hz to 33 MHz
• Three-level Program Memory Lock
• 256 x 8-bit Internal RAM
• 32 Programmable I/O Lines
• Three 16-bit Timer/Counters
• Eight Interrupt Sources
• Full Duplex UART Serial Channel
• Low-power Idle and Power-down Modes
• Interrupt Recovery from Power-down Mode
• Watchdog Timer
• Dual Data Pointer
• Power-off Flag

Pin configuration:

Fig 4.5: Pin configuration of AT89S52 IC
ALE/PROG: Address Latch Enable output pulse for latching the low byte of the
address during accesses to external memory. ALE is emitted at a constant rate of
1/6 of the oscillator frequency, for external timing or clocking purposes, even when
there are no accesses to external memory. (However, one ALE pulse is skipped
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during each access to external Data Memory.) This pin is also the program pulse
input (PROG) during EPROM programming.
PSEN: Program Store Enable is the read strobe to external Program Memory. When
the device is executing out of external Program Memory, PSEN is activated twice
each machine cycle (except that two PSEN activations are skipped during accesses
to external Data Memory). PSEN is not activated when the device is executing out
of internal Program Memory.
EA/VPP: When EA is held high the CPU executes out of internal Program Memory
(unless the Program Counter exceeds 0FFFH in the 80C51). Holding EA low forces
the CPU to execute out of external memory regardless of the Program Counter
value. In the 80C31, EA must be externallywired low. In the EPROM devices, this
pin also receives the programming supply voltage (VPP) during EPROM
programming.
XTAL1: Input to the inverting oscillator amplifier.
XTAL2: Output from the inverting oscillator amplifier.
Port 0: Port 0 is an 8-bit open drain bidirectional port. As an open drain output port,
it can sink eight LS TTL loads. Port 0 pins that have 1s written to them float, and in
that state will function as high impedance inputs. Port 0 is also the multiplexed loworder address and data bus during accesses to external memory. In this application it
uses strong internal pullups when emitting 1s. Port 0 emits code bytes during
program verification.
Port 1: Port 1 is an 8-bit bidirectional I/O port with internal pullups. Port 1 pins that
have 1s written to them are pulled high by the internal pullups, and in that state can
be used as inputs. As inputs, port 1 pins that are externally being pulled low will
source current because of the internal pullups.
Port 2: Port 2 is an 8-bit bidirectional I/O port with internal pullups. Port 2 emits the
high-order address byte during accesses to external memory that use 16-bit
addresses. In this application, it uses the strong internal pullups when emitting 1s.
Port 3: Port 3 is an 8-bit bidirectional I/O port with internalpullups. It also serves
the functions of various special features of the 80C51 Family as follows:
Port Pin Alternate Function
P3.0 RxD (serial input port)
P3.1 TxD (serial output port)
P3.2 INT0 (external interrupt 0)
Dept of CSE, NCET, Bengaluru

18

2015-2016

Agribot

System analysis and design

P3.3 INT1 (external interrupt 1)
P3.4 T0 (timer 0 external input)
P3.5 T1 (timer 1 external input)
P3.6 WR (external data memory write strobe)
P3.7 RD (external data memory read strobe)
VCC: Supply voltage
VSS: Circuit ground potential.
In our project the microcontroller acts as the brain of the Agribot. It receives the
ID(identifier) transferred via Bluetooth and selects which motor has to be turned on.
It also performs the other tasks like stopping all the activities, turning on the relay
switch when the appropriate commands are received.

2.) DC MOTOR
A DC motor is a mechanically commutated electric motor powered from direct current
(DC). The stator is stationary in space by definition and therefore so is its current. The
current in the rotor is switched by the commutator to also be stationary in space. This is
how the relative angle between the stator and rotor magnetic flux is maintained near 90
degrees, which generates the maximum torque.
DC motors have a rotating armature winding but non-rotating armature magnetic field
and a static field winding or permanent magnet. Different connections of the field and
armature winding provide different inherent speed/torque regulation characteristics. The
speed of a DC motor can be controlled by changing the voltage applied to the armature or
by changing the field current. The introduction of variable resistance in the armature
circuit or field circuit allowed speed control. Modern DC motors are often controlled by
power electronics systems called DC drives.
The introduction of DC motors to run machinery eliminated the need for local steam or
internal combustion engines, and line shaft drive systems. DC motors can operate directly
from rechargeable batteries, providing the motive power for the first electric vehicles.
Today DC motors are still found in applications as small as toys and disk drives, or in
large sizes to operate steel rolling mills and paper machines.
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Principles of Operation of DC Motor:
In any electric motor, operation is based on simple electromagnetism. A current-carrying
conductor generates a magnetic field; when this is then placed in an external magnetic
field, it will experience a force proportional to the current in the conductor, and to the
strength of the external magnetic field. As you are well aware of from playing with
magnets as a kid, opposite (North and South) polarities attract, while like polarities
(North and North, South and South) repel. The internal configuration of a DC motor is
designed to harness the magnetic interaction between a current-carrying conductor and an
external magnetic field to generate rotational motion.
Let's start by looking at a simple 2-pole DC electric motor (here red represents a magnet
or winding with a "North" polarization, while green represents a magnet or winding with
a "South" polarization).

Fig 4.6: DC Motor
Every DC motor has six basic parts -- axle, rotor (a.k.a., armature), stator, commutator,
field magnet(s), and brushes. In most common DC motors (and all that BEAMers will
see), the external magnetic field is produced by high-strength permanent magnets1. The
stator is the stationary part of the motor -- this includes the motor casing, as well as two
or more permanent magnet pole pieces. The rotors (together with the axle and attached
commutator) rotate with respect to the stator. The rotor consists of windings (generally on
a core), the windings being electrically connected to the commutator. The above diagram
shows a common motor layout -- with the rotor inside the stator (field) magnets.
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The DC Motors operate at 12 Volts and have the specification of 60 rotations per minute.
In our project they are responsible for the movement of the Agribot and to perform
harvesting and seed dropping.
3.)EMBEDDED C
C is the most widely used programming language for embeddedprocessors/controllers.
Assembly is also used but mainly to implement those portions of the code where very
high timing accuracy, code size efficiency, etc. are prime requirements.
As time progressed, use of microprocessor-specific assembly-only as the programming
language reduced and embedded systems moved onto C as the embedded programming
language of choice. C is the most widely used programming language for embedded
processors/controllers. Assembly is also used but mainly to implement those portions of
the code where very high timing accuracy, code size efficiency, etc. are prime
requirements.
Initially C was developed by Kernighan and Ritchie to fit into the space of 8K and to
write (portable) operating systems. Originally it was implemented on UNIX operating
systems. As it was intended for operating systems development, it can manipulate
memory addresses. Also, it allowed programmers to write very compact codes. This has
given it the reputation as the language of choice for hackers too.
As assembly language programs are specific to a processor, assembly language didn’t
offer portability across systems. To overcome this disadvantage, several high level
languages, including C, came up. Some other languages like PLM, Modula-2, Pascal, etc.
also came but couldn’t find wide acceptance. Amongst those, C got wide acceptance for
not only embedded systems, but also for desktop applications. Even though C might have
lost its sheen as mainstream language for general purpose applications, it still is having a
strong-hold in embedded programming. Due to the wide acceptance of C in the
embedded systems, various kinds of support tools like compilers & cross-compilers,
ICE, etc. came up and all this facilitated development of embedded systems using
C.Embedded systems often have the real-time constraints, which is usually not there with
desktop computer applications.Embedded systems often do not have a console, which is
available in case of desktop applications.
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For embedded applications, we need to optimally use the resources, make the program
code efficient, and satisfy real time constraints, if any. All this is done using the basic
constructs, syntaxes, and function libraries of ‘C’.

4.3 System Design
4.3.1 Activity Diagram

Fig 4.7: Activity Diagram at User End

The figure 4.7 shows the activity diagram at user end. When the user opens the
application, a message requesting Bluetooth to be enabled appears. Once the Bluetooth is
switched on and the Agribot is paired a list of activities appears. The user selects the
desired activity and the id corresponding to the activity is sent to the Agribot via
Bluetooth.
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Fig 4.8: Activity Diagram at Agribot.
As illustrated in the figure 4.8, the Bluetooth receiver at the Agribot receives the
ID(Identifier) passes by the user and passes the message on to the Microcontroller.
Appropriate DC Motor that has to be activated is deduced by the Microcontroller. The
Motor Driver activates the corresponding motor and performs the selected operation. The
Agribot now waits for the stop signal to be received inorder to stop functioning.

4.3.2 Sequence Diagram

Fig 4.9: Sequence Diagram at the user end
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The sequence diagram shown in fig 4.9shows the flow of process occurred and in which
order the actions are performed when user operates on the application.
When the user opens the application a message appears requesting to activate Bluetooth.
Once the connection is established a list of activities appear and the user select an activity
and the command is sent to the Agribot via Bluetooth.

Fig 4.10: Sequence Diagram at the Agribot
As shown in the figure 4.10,Assoon as the Agribot receives the command the
Microcontroller interprets the command and selects the appropriate DC Motor to be
activated. The DC motor driver activates the operation and the activity is performed.Once
the Agribot receives the stop signal it stops functioning.
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4.3.3 Flowchart of the overall System.

START

ActivateBl
ue-tooth?

Back to home page

YES

Connection Established

select an activity from a list of activities

Perform the selected activity

Stop signal
received?

NO

YES

Stop the current activity

STOP

Fig 4.11: Flowchart Of overall System
Figure 4.11 shows the flow of events in overall system. The user activates Bluetooth
Once connection is established he selects an activity from the list and the selected activity
is performed until the stop signal is received.
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CHAPTER 5

SYSTEM IMPLEMENTATION
This chapter explains at length how WSN BASED ADVANCED AGRICULTURAL
VEHICLE OPERATED USING SMART PHONE - AGRIBOT can be implemented as a
real time working system, rather than just being a creation in pen and paper.
This chapter begins with the description of the various development platforms, utility
software and other concepts used in the project and later moves on to show the important
code snippets from the plethora of codes which have been used for the implementation.

5.1 Modules
Module 1: Sender Side - Android phone along with its user
Step 1: Initialize the intent request codes.
private static final int REQUEST_CONNECT_DEVICE = 1;
private static final int REQUEST_ENABLE_BT = 2;
Step 2: Note the message types sent from the BluetoothReadService Handler.
public static final int MESSAGE_STATE_CHANGE = 1;
public static final int MESSAGE_READ = 2;
public static final int MESSAGE_WRITE = 3;
public static final int MESSAGE_DEVICE_NAME = 4;
public static final int MESSAGE_TOAST = 5;
Step 3: Call an instance when the activity is first created.
super.onCreate(savedInstanceState);
Step 4: Set up custom title and select the LED device using its ID.
cmdBtn = (Button) findViewById(R.id.Load1ON);
cmdBtn.setOnClickListener(this);
cmdBtn = (Button) findViewById(R.id.Load1OFF);
cmdBtn.setOnClickListener(this);
Step 5: Save the connected device's name.
mConnectedDeviceName = msg.getData().getString(DEVICE_NAME);

Agribot
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Step 6 :Create a dialog box to indicate successful or unsuccessful message.
AlertDialog.Builder builder = new AlertDialog.Builder(this);
Step 7: Prevent the phone from sleeping.

Module 2: Bluetooth- Connect the Agribot and the android phone
Step 1: Connect to Bluetooth module.
Step 2: Detect the list of devices.
Step 3: Check if visible devices are greater than zero.
Step 4: Check if the Bluetooth adopter is equal to NULL. Terminate the activity if it is
equal to NULL.
if (mBluetoothAdapter == null)
{
finishDialogNoBluetooth();
return;
}
Step 5: Continue the process if the Bluetooth adopter is not equal to NULL.
mConnectThread = new ConnectThread(device);
mConnectThread.start();
setState(STATE_CONNECTING);
Step 6: Start pairing of devices.

Module 3: Agribot- Establish connection and perform activity
Step 1: Check whether DeviceListActivity returns with a device to connect.
Step 2: Get the device MAC address.
String address = data.getExtras()
.getString(DeviceListActivity.EXTRA_DEVICE_ADDRESS);
Step 3: Get the BLuetoothDevice object.
BluetoothDevice device = mBluetoothAdapter.getRemoteDevice(address);
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Step 4: Attempt to connect to the device if the request has been received.
mSerialService.connect(device);
Step 5: Once device connected perform the activity based on the id received.

5.2 Code Snippets
The Application end code snippets for the different functionalities used in the project are
written below.
1. XML File for List of activities
The following steps are followed inorder to develop the User Interface of the Android
Application.
Step 1: Develop the application layout using the options provided in the ADT Bundle.
Step 2: Assign text box for each of the element in the list of activities.
Step 3: Associate each activity with a unique ID.

The following code snippet shows the XML front end design of the Farmer viewing the
list of activities in the android application.

<?xml version="1.0" encoding="utf-8"?>
<LinearLayoutxmlns:android="http://schemas.android.com/apk/res/android"
android:orientation="vertical"
android:layout_width="fill_parent"
android:layout_height="fill_parent" >
<TextView
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:id="@+id/meterView"
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android:textColor="#ffffff00"android:layout_gravity="center_horizontal"
android:textSize="25sp" android:text="Agricultural Robot"
/>
<Button
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:id="@+id/Load1ON"
android:text="Load1-ON"
/>
<Button
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:id="@+id/Load1OFF"
android:text="Load1-OFF"
/>
<Button
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:id="@+id/Load2ON"
android:text="Load2-ON"
/>
<Button
android:layout_width="fill_parent"
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android:layout_height="wrap_content"
android:id="@+id/Load2OFF"
android:text="Load2-OFF"
/>
<Button
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:id="@+id/Load3ON"
android:text="Load3-ON"
/>
<Button
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:id="@+id/Load3OFF"
android:text="Load3-OFF"
/>
<Button
android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:id="@+id/Load4ON"
android:text="Load4-ON"
/>
<Button
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android:layout_width="fill_parent"
android:layout_height="wrap_content"
android:id="@+id/Load4OFF"
android:text="Load4-OFF"/>
</LinearLayout>
2. Read the selected activity and send the activity id to Agribot
The following procedure is followed:
Step 1: The Farmer selects an option from the list of activities.
Step 2: OnClickListener method is activated and implemented.
Step 3: The ID associated with that particular activity is fetched and the passed via RF
signals onto the Agribot.
The following code snippet shows the implementation of above mentioned steps.
importandroid.app.Activity;
importandroid.os.Bundle;
importandroid.os.Handler;
importandroid.os.Message;
importandroid.preference.PreferenceManager;
importandroid.view.KeyEvent;
importandroid.view.Menu;
importandroid.view.MenuInflater;
importandroid.view.MenuItem;
importandroid.view.View;
importandroid.view.View.OnClickListener;
importandroid.view.Window;
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importandroid.view.inputmethod.InputMethodManager;
importandroid.widget.Button;
importandroid.widget.TextView;
importandroid.bluetooth.BluetoothAdapter;
importandroid.bluetooth.BluetoothDevice;
importandroid.content.Context;
importandroid.content.DialogInterface;
importandroid.content.Intent;
importandroid.content.SharedPreferences;
importandroid.content.res.Configuration;
importandroid.util.Log;
importandroid.widget.Toast;
public class BlueTerm extends Activity implements OnClickListener {
// Intent request codes
private static final int REQUEST_CONNECT_DEVICE = 1;
private static final int REQUEST_ENABLE_BT = 2;
private static TextViewmTitle;
// Name of the connected device
private String mConnectedDeviceName = null;
public static final boolean LOG_CHARACTERS_FLAG = DEBUG && false;
public String TAG="BlueTerm";
public static final boolean LOG_UNKNOWN_ESCAPE_SEQUENCES = DEBUG &&
false;
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public static final String LOG_TAG = "BlueTerm";
public static final int MESSAGE_STATE_CHANGE = 1;
public static final int MESSAGE_READ = 2;
public static final int MESSAGE_WRITE = 3;
public static final int MESSAGE_DEVICE_NAME = 4;
public static final int MESSAGE_TOAST = 5;
public static final String DEVICE_NAME = "device_name";
public static final String TOAST = "toast";
privateBluetoothAdaptermBluetoothAdapter = null;
private static BluetoothSerialServicemSerialService = null;
private static InputMethodManagermInputManager;
privatebooleanmEnablingBT;
privatebooleanmLocalEcho = false;
privateintmControlKeyId = 0;
privateint i;
public static final int WHITE = 0xffffffff;
public static final int BLACK = 0xff000000;
public static final int BLUE = 0xff344ebd;
private static String[] CONTROL_KEY_NAME;
privateMenuItemmMenuItemConnect;
@Override
public void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
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if (DEBUG)
getResources().getStringArray(R.array.entries_controlkey_preference);
requestWindowFeature(Window.FEATURE_CUSTOM_TITLE);
setContentView(R.layout.main);
getWindow().setFeatureInt(Window.FEATURE_CUSTOM_TITLE,
R.layout.custom_title);
if(v.getId() == R.id.Load2ON)
{
cmd =74;
buffer[0] = (byte)cmd;
mSerialService.write(buffer);
}
if(v.getId() == R.id.Load2OFF)
{
cmd =68;
buffer[0] = (byte)cmd;
mSerialService.write(buffer);
}
if(v.getId() == R.id.Load3ON)
{
cmd =69;
buffer[0] = (byte)cmd;
mSerialService.write(buffer);
}
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if(v.getId() == R.id.Load3OFF)
{
cmd =70;
buffer[0] = (byte)cmd;
mSerialService.write(buffer);
}
if(v.getId() == R.id.Load4ON)
{
cmd =71;
buffer[0] = (byte)cmd;
mSerialService.write(buffer);
}
if(v.getId() == R.id.Load4OFF)
{
cmd =72;
buffer[0] = (byte)cmd;
mSerialService.write(buffer);
}

3. Perform the activity based on received id
Step 1: Read the ID written in the Buffer.
Step 2: Compare the ID with the list of IDs present. When match is found switch on the
corresponding motor associated with that particular ID.
Step 3: Perform the activity until stop signal is received.
The following code snippet shows the implementation of the above mentioned steps.
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sbit IN2N=P1^3;
sbit IN3=P1^4;
sbit IN4=P1^5;
sbit IN5=P0^0;
unsigned char ch,bh;
{
unsignedintj,k;
for(j=0;j<i;j++)
for(k=0;k<1275;k++);
}
voidserial_init()
{

SCON=0x50;
TMOD=0x20;
TH1=0xfd;
TL1=0xfd;
TR1=1;
}
void send(unsigned char ch)
{
SBUF=ch;
while(!TI);
TI=0;
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}
unsigned char receive()
{
while(!RI);
bh=SBUF;
RI=0;
returnbh;
}
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CHAPTER 6

SYSTEM TESTING
The purpose of testing is to discover errors. Testing is the process of trying todiscover every
conceivable fault or weakness in a product. It provides a way to check thefunctionality of
components, sub-assemblies, assemblies and/or a finished product. It is aprocess of
exercising software with the intent of ensuring that the software system meetsits
requirements and user expectations and does not fail in an unacceptable manner.
The following are the design of the test cases that validate the functioning of the internal
program logic and that the inputs produce valid outputs.
1. Unit Test Case:Activating Bluetooth
Table 6.1(UT): Unit test case for Activating Bluetooth
Test Case ID

Activate Bluetooth

Description

The application requires Bluetooth to be
enabled for working.

Input

Pair the Bluetooth of the Smartphone with the
Bluetooth of Agribot.

Expected output

Connection established.
Devices paired

Actual Output

Connection established.
Devices paired

Result

Success
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2. Unit Test Case:Select an activity (basic operations)
Table 6.2 (UT): Unit test case for selecting a basic operation on the Smartphone

Test Case ID

Select an activity(basic operation)

Description

Input

To select an activity from a list of activities.
The basic operations are forward, reverse, left,
right, stop.
Choosing of an activity.

Expected output

Movement of Agribot

Actual Output

Visible Movement of the Agribot based on
activity selected.

Result

Success

3. Unit Test Case: Select an activity
Table 6.3(UT): Unit test case for selecting an activity from a list of activities.
Test Case ID

Select an activity.

Description

Input

To select an activity from a list of activities.
The main operations are seeding, harvesting,
water pumping.
Choosing of an activity

Expected output

Movement of Agribot

Actual Output

Visible Movement of the Agribot based on
activity selected.

Result

Operation performed successfully
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CHAPTER 7

CONCLUSION AND FUTURE ENHANCEMENT
7.1 Conclusion
 This project introduces wireless technology in the field of agriculture.
 Exploits features of Android platform to help Farmers Significantly.
 Provides a flexible user interface to farmer to control the machine effectively.
 It reduces manual labour requirement which is a boon to the farmers as finding
labourers is a very difficult job today.
 The Agribot can work in any sort of climatic condition as well as can work
nonstop unlike humans.
 The time required to carry out the five functionalities reduces considerably in
comparison with carrying out the same activities manually.
 It is a onetime investment which reduces the overall farming cost considerably.
 This Agribot acts as a gateway to automated smart farming.

7.2 Future Enhancement
 As far as future enhancements are concerned, this project has ample scope.
 As an extension to this initial prototype many sensors can be added to detect
obstacles and make the robot smarter.
 Sensors to detect the depth of the land to appropriately sow seeds can be added.
 A camera can be installed on the Agribot and the application can be modified in
orderto display the field with a 360 degree view on the app as the robot moves.
 New technologies like Zigbee, Wifi, IOT, WiSmart can be used to have a large
connectivity range.
 Sensors to detect temperature and moisture content and take actions of sprinkling
water can be added.
 A pesticide sprinkler can be added along with a sensor that detects the quantity of
pesticide required.
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APPENDIX A
ADT: Application Development Toolkit
ALE: Address Latch Enable
API: Application Programming Interface
AT: Atmel
BER: Basic Encoding Rules
CMOS: Complementary Metal Oxide Semiconductor
CPU: Central Processing Unit
DC: Direct Current
DVM: Dalvik Virtual Machine
EA: Enable Address
EPROM: Erasable Programmable Read Only Memory
GFSK: Gaussian Frequency Shift Keying
GPS: Global Positioning System
IC: Integrated Circuit
ID: Identifier
IOT: Internet of Things
ISM Band: Industrial Scientific and Medical Band
ISP: In-System Programmable
KBPS: Kilo Bytes per Second
MBPS: Mega Bytes per Second
MCS: Micro Computing System
42

MCU: Micro Controller Unit
PAF: Precision Autonomous Farming
PC: Program Counter
PFDS: Precision Farming Data Set
PSEN: Program Store Enable
RAM: Random Access Memory
RD: Read
SDK: Software Development Kit
SMS: Short Message Service
SRS: System Requirements Specification
SQL: Structured Query Language
TTL:Transistor-TransistorLogic
UART: Universal Asynchronous Receiver Transmitter
UK: United Kingdom
WR: Write
XML: Extensible Markup Language
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APPENDIX B: SNAPSHOTS

Fig B.1 ATMEL AT89S52 development board

Figure B.1 shows the development board that incorporates the Microcontroller which acts as
the brain of our Agribot.
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Fig B.2 Microcontroller AT89S52
Figure B.2 shows the Microcontroller AT89S52 that is used. This is the decision
making unit of the entire system.

45

Fig B.3 Code Burner (dumping code)

Figure B.3 shows the Code Burner hardware used to dump the code in our IC.
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Fig B.4 Bluetooth Module

Figure B.4 shows the Bluetooth module deployed on the Agribot. The Bluetooth module
receives signals sent from the Android phone.
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Fig B.5 Driver Circuit

Figure B.5 shows the L293D Driver circuit used to drive the DC Motors present on the
Agribot.
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Fig B.6 Complete Circuit (Robot)
Figure B.6 shows the complete circuit of the Agribot having the Microcontroller, Bluetooth
Module, DC Motors, Driver circuits and other hardware deployed on it.
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Fig B.7 Final Agribot with Solar panel

Figure B.7 shows the final Agribot powered using a Solar panel to harness solar energy.

50

Fig B.8 Main Layout
Figure B.8 shows the Main layout of the Android application. It consists of all the list
of activities and also gives the information of Bluetooth connectivity.
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Fig B.9 Movements and operations selection
Figure B.9 shows Movement and operation selection. The selected activity gets highlighted.
In the above snapshot harvesting option is selected.
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