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Abstract. —The objective of this paper is to 

present the status of the current trends and 

implementation of Agricultural and autonomous systems 

and outline the potential for future applications. 

Different applications of autonomous vehicles in 

agriculture are examined and compared with typical 

systems, wherever 3 main teams of field operations are 

known to be the primary potential sensible applications: 

crop institution, plant care and selective harvesting. The 

vehicle is controlled by Android application interfaced 

with hardware through Bluetooth. The language input 

permits a user to move with the automaton that is 

acquainted to most of the individuals. The advantages of 

those robots are hands-free and quick information input 

operations. In the field of agricultural autonomous 

vehicle, a concept is been developed to investigate if 

multiple small autonomous machine could be more 

efficient than traditional large tractors and human 

forces. Keeping the above ideology in mind, a unit with 

the following feature is designed: Ploughing is one of the 

first steps in farming. During this method we have a 

tendency to until the land and create it prepared for the 

seed sowing. By cultivation we have a tendency to mean 

that a plough is used ready to} have teeth’s like structure 

at the tip and can be able to flip the highest layer of soil 

down and vice-versa. Seed sowing comes next wherever 

the seeds got to be place in ground at regular intervals 

and these has to be controlled mechanically. Limiting the 

flow of seeds from the seeds chamber is usually doing 

this. Mud radical is fitted to shut the seeds to the soil 
Keywords-Arduino Uno ,Agribot, Android application, 

Bluetooth 

 

I. INTRODUCTION  
 
. We are applying the concept of artificial 

intelligence technology in agriculture. In agriculture, the 
opportunities for robot-enhanced productivity are immense 
and the robots are appearing on farms in various guises and 
in increasing numbers. We can expect the robots acting 
agriculture operations autonomously like spraying and 
mechanical weed management, fruit choosing, watching the 
farms day and night for an effective report. Agribot is a 
robot designed for agricultural purposes. It is designed to 
attenuate the labour of farmers additionally to increasing the 
speed and accuracy of the work. It performs the elementary 

functions concerned in farming i.e. harvesting, spraying, 
seeding and removing the weeds. 
 

 And they bit by bit seem benefits in agricultural 
production to extend productivity, improve application 
accuracy and enhance handling safety. Now due to 
increasing population the demands are also increasing, so to 
minimize the use of resources and to maximize the output 
farmers should involve technology (to reduce the wastage of 
seeds, water, pesticides and fertilizers, etc.) in field of 
agriculture. Agricultural Robot is one such machine with the 
capabilities to perform efficient work which is possible with 
the help of different computation algorithm. The improved 
specification helps to design, smartly control, and to make 
agriculture safe and suitable for everyone. In this paper the 
author suggested that robot will start seeding and maintain 
soil moisture simultaneously [1].Farming by the traditional 
manual methods is in use since the commercialization of 
agriculture. But with the advent of population growth rate, 
increasing scarcity of food agriculture should see a boom, 
instead it has been observed that more and more people are 
leaving agriculture as an option for earning livelihood be 
intelligent within the method we have a tendency to see 
individuals asintelligent however should exhibit wise 
behaviour in recognised contexts. In this method they must 
have enough intelligence embedded inside them to behave 
reasonably for long periods of your time, unattended, in a 
semi-natural environment, whilst carrying out a useful task. 

Robots in agriculture –Agribot: 

 
The idea of robotic agriculture (agricultural 

environments maintained by sensible machines) isn't a 
replacement one. Many engineers have developed driverless 
tractors within the past however they need not been 
prosperous as they didn't have the power to embrace the 
complexness of the important world. Most of them assumed 
associate industrial form of farming wherever everything 
was identified beforehand and also the machines may work 
entirely in predefined ways that – very similar to a assembly 
line. The approach is currently to develop smarter machines 
that are intelligent enough to figure in associate unqualified 
or semi natural surroundings. These machines don't have to 
be compelled to be intelligent within the method we have a 
tendency to see individuals as intelligent however should 
exhibit wise behaviour in recognised contexts. In this way 
they should have enough intelligence embedded within them 
to behave sensibly for long periods of time, unattended, in a  
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semi-natural environment, whilst carrying out a 
useful task. One way of understanding the complexness has 
been to spot what individuals waste bound things and 
decompose the actions into machine management. This is 
known as behavioural artificial intelligence and a draft 
technique for applying this approach to agriculture is given 
in Blackmore et.al. (2004b).  

 

 
 
 

 
 

Figure 1. (Left) Japanese trans planter adapted to take a seed 
mat, (Centre) Seed mat with rice seeds and fertilizer 
embedded in card (Right) Rice seedlings ready for 
transplanting Crop Care Crop reconnaissance one among the 
most operations inside smart management is that the ability 
to gather timely and correct data. Quantified information has 
cared-for be costly and sampling prices will quickly 
outweigh the advantages of spatially variable management. 
Data collection would be less expensive and timelier if an 
automated system could remain in the crop carrying a range 
of sensors to assess crop health and status. Figure 2. (Left) 
Portal crop scouting platform (Madsen and Jacobsen 2001), 
(Right) Sub canopy robot ISAAC2 built by a student team 
from Hohenheim University The portal golem shown in 
Figure two, has been extensively changed and remodelled 
and has been wont to offer machine-driven crop surveys 
(Bak and Jacobsen, 2003). A range of sensors are fitted to 
live crop nutrient standing and stress (multi spectral 
response), visible pictures (pan chromatic), weed species 
and weed density. Weed mapping Weed mapping is process 
of recording the position and preferably the density 
(biomass) of different weed species using aspects of 
machine vision. One methodology is to merely record the 
accrued leaf space found in weedy square measures as 
weeds square measure uneven and therefore the crops are  
 
 
 

planted in rows (Pedersen 2001). Another more accurate 
method is to use active shape recognition, originally 
developed to recognise human faces, to classify weed 
species by the shape of their outline (Sugared and Heisel 
2002). Current analysis has shown that up to nineteen 
species are often recognised during this means. Colour 
segmentation has additionally shown to be helpful in weed 
recognition (Tang et al. 2000). 
 
 The final result's a weed map that may be additional taken 
into a treatment map. Figure 3. (Left) The autonomous 
Christmas tree weeder, (Right) Young Christmas trees with 
patchy weeds. Micro spraying among the close-to-crop 
space, guardianship should be taken to not injury the crop 
nor disturb the soil. One methodology of killing weeds 
about to the crop plants is to use a small spray that delivers 
terribly little amounts directly on to the weed leaf. Machine 
vision are often wont to establish the position of a personal 
weed plant and a group of nozzles mounted close will squirt 
a weed killer on to the weed the right amount of herbicide is 
placed in the right way at the right time, the usage of 
herbicide can be drastically reduced to about 1 gramper 
hectare for AN infestation of one hundred weeds per square 
metre (Graglia 2004). A small spray system is presently 
underneath development at DIAS Bygholm, in Denmark. 
Robotic gauntry ancient or macro spraying are often terribly 
economical, especially when they cover large areas. Most 
instrumentality makers square measure developing larger 
machines, with forty-two meter booms presently underneath 
development (pers. com. Hardi International). When 
mounting booms this huge, they have inherent stability 
problems as the tractor has a relatively small wheelbase and 
they tend to oscillate. One methodology to enhance stability 
would be to mount a sprig boom between 2 pilotless robots 
that cosmopolitan in adjacent tramlines. 
 
II. RELATED WORKS 

 
In the current scenario most of us have come across the 
atomization in various fields as the advancement of 
technology has to a lead tremendous development in the 
industrial products that have made our lives a lot easier and 
helpful than what our ancestors faced. The advancements 
especially in the field of agriculture have helped evolve a 
new era of development and growth of different developing 
countries. [1] Designing an Autonomous Soil Monitoring 
Robot (IEEE - 2015) Patrick M. Piper and Jacob Vogel et al 
designed AN autonomous soil observance rover to expedite 
information assortment. The rover is going to be able to 
autonomously navigate through a field and avoid obstacles. 
It will gather data on soil moisture and temperatures at a set 
of given points and relay the information back to the farm 
manager. [2] Application of Computer Vision Technique on 
Sorting and Grading of Fruits and Vegetables (JFPT-2012) 
Mahendran R and Jayashree GC et AL presented an idea of 
sorting and grading of fruits by image analysis. Computer 
Vision technique is employed to judge the standard of the 
fruits. 
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[3] Robots for exactitude Agriculture (National Conference 
on Mechanisms and Machines-2007) Satish Kumar KN, 
Sudeep CS et al presented a multi-purpose agricultural 
robot. 
 
III. EXISTING SYSTEM 

 
                The existing system in which the fire bird ‘v’ 
robot comprises of ATMEGA2560 acting as a master 
microcontroller, ATMEGA8 acts as a slave microcontroller 
which inbuilt sensors, gripper & camera arrangement, 
indicators like diode, LCD etc., The proposed system 
integrates all the functions such as planting, irrigation, 
fertilization, monitoring, and harvesting into a single robot 
and perform the operations automatically.  
 
 
The gripper arrangement with arm is employed for planting, 
harvesting, and to spray the pesticides to the plant whenever 
required. The camera is employed for observation the 
expansion of the plant. IR device is employed to find the 
insects or animals gift within the field. The requirements of 
the water are identified by the temperature sensor. The level 
of pesticides and fertilizers can be detected by the sharp 
sensor. If the water resources or pesticides are insufficient 
an alerting buzzer sound is produced. In the concerned field 
the fire bird v robot is placed to move around it. The gripper 
arrangement with arm is employed for planting and harvest 
the onion. It plants the onion in each concerned agricultural 
field of the arena. The camera with image process is 
employed for observation the sector. The irrigation, spraying 
of pesticides and fertilizers are performed with the help of 
gripper arrangement. [1] Agricultural mechanization was 
started just after the world war I1 for the purpose of 
increasing the food production. It was focused on the rice 
production because it was one of the most important, stable, 
main crops for Japanese people and developed quickly and 
progressed accompanied with the background of rapid 
industrialization. The technology has progressed and some 
practical prototype robotic machines can be seen currently, 
however it will take more time until they are distributed and 
accepted in the level of commercial base. In addition to the 
reduction of the price, and the technological improvement of 
performance and capacity, the product liability must be 
considered seriously. [2] In this method the farmers 
themselves verify all the parameters and calculate the 
readings. It focuses on developing tools to manage displays 
and alert the users using the advantages of a wireless sensor 
network system. [3] Small scale effort but the same can be 
implemented with enormous results in a large scale that 
benefits all farmers of the world. Apart from sloughing, seed 
dispensing, spraying pesticides and fruit picking other 
farming process like harvesting, irrigation Mobile 
Agricultural Robot Swarms (MARS) is an approach for 
autonomous farming operations by a coordinated group of 
robots. One key aspect of the MARS concept is the low 
individual intelligence, meaning that each robot is equipped 
with only a minimum of sensor technology in order to 
achieve a low cost and energy efficient system. We will 
control our robot through android app within a wireless 
range of communication. 
 
 
 

 First we will plough the field using joystick controlled 
through mobile application. It will send signals to 
microcontroller and accordingly motor is operated wireless. 
After ploughing we will check the moisture of soil using 
soil moisture sensor which will provide various moisture 
levels. If it is exceeded above the threshold level it will 
operate the robot automatically. Then microcontroller 
automatically operates on time based without any human 
intervention. Robot will slow the fixed quantity of seed to 
the entire row and seed sowing varies depending on the 
types of seed. After sowing the seed, robot will control the 
water sprinkling mechanism to the soil Automatically 
microcontroller gets a signal to actuate water sprinkling 
which is controlled by DC motor. After that microcontroller 
will turn off the water sprinkling and will turn on the motor 
which in turn will fertilize. Here we have used a liquid type 
of fertilizing.  
 
Thus our microcontroller automatically controls the output 
devices according to input signal. Our robot is controlled by 
solar operated battery which also indicates the charging, 
discharging and fully charged to farmers. 
 
 IV. PROPOSED SYSTEM 

 
The mechanism that's developed for the aim of automating 
the seeding method consists of a frame that is formed from 
metallic element sheet of 2 mm thickness Frame is 
rectangular in shape. The robot developed is wheeled type 
of robot. It consists of following elements in it 
         • Wheels: Wheels employed in this mechanism are 
created from solid rubber with nylon center that is anti-
corrosive and it's having high impact strength. 
            • Clamps: The clamps are used for motor mounting. 
The motor mounting clamps are 5 mm sheet that is bent at 
ninety degrees. The motor is mounted on to the surface and 
also the clamp is mounted to the frame. 
             • Motors: There are six motors employed in this 
project. All the motors are 12V DC geared motors. Four 
high force motors are used for driving the wheels. One high 
force for the aim of creating hole and another motor for the 
aim of seeding 
 

 
 
Fig-1. Agribot for smart farming  
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 • Seed instrumentality: The seed container is formed from 
plastic material. The main feature of the instrumentality is 
that the flexibility in terms of the kind of seed size which 
will be used. The seed instrumentality consists of a screw 
rod that pushes the seeds out of the instrumentality. 
             • Arduino Uno: Arduino Uno board is employed for 
the aim of dominant. It consists of Atmega328 
microcontroller. 
                • Motor driver: Driver is employed to manage the 
motor.L298 type of motor driver is used. It consists of twin 
H-bridge circuit that permits the voltage to be applied across 
either of the directions            • Voltage regulator: Voltage 
regulator785 is used in the project. The operating voltage of 
microcontroller is 5V however the battery used is 12V. The 
voltage regulator receives 12V from the battery and cuts it 
down to 5V which is required for the operation of the 
microprocessor. 
 
 Methodology 

 
 V. SEEDING 

 
The final assembly of the seeding golem is as shown within 
the Fig -1.The fabricated robot is capable of performing the 
seeding operation. The process concerned within the 
operation/working of the golem is divided into 2 classes, 
first one is the drilling process second one is the seed 
feeding process along with the mud closing The above Fig -
2 shows the block diagram of the electrical assembly. The 
robot consists of an on board battery which supplies the 
required power. 
 

 
                    Fig-2 Arduino Uno board 
 
The battery is rechargeable type. The drilling arrangement 
consists of a nut, bolt, motor mounting plate and a motor. A 
high torque 12V DC geared type of motor is used for this 
purpose. Once the hole is done in the soil the next process is 
the seed placement. The seed placement arrangement 
consists of a seed instrumentation and a motor. The gap of 
the seed instrumentation consists of a hole through that the 
seed are going to be born.   Final step is the mud closing:    
The mud closing arrangement as shown within the Fig -3 
consists of a flat plate that's mounted onto the lowest of the 
frame. It is fitted with a v plate. As the golem moves the 
mud accumulated are going to be crammed to the opening  
 
 
 
 
 
 

Fig -4 shows the flow sheet of the operation concerned 
within the method. This robot can perform its operation 
once the sand bed is prepared. 
 

 

VI. PLOUGHING 

 
Due to the facility constraints it's unimaginable for this 
golem to perform the tilling.The operating of the golem 
begins with the initialisation of the motor drives and chip. 
Next step is the actuation of the wheel motors. Both front 
and rear drive wheel motors are actuated for five seconds. 
The entire robot will move certain distance. After that the 
motors can stop and therefore the drilling motor is 
motivated. The drilling motor is motivated for roughly 
twelve seconds. The motor shaft is made to rotate in the 
clockwise direction. Due to this the bolt can move within 
the downward direction and create a hole within the soil. 
After twelve seconds the directions are reversed.  
 
Due to this the motor shaft starts rotating in the counter 
clockwise direction. The bolt will move in the upward 
direction. Once the drilling motor is turned off, again the 
wheel drive motors are actuated. The motor will move 
forward for four milliseconds. The drilled hole will be in 
concentric with the hole that is present at the opening of the 
seed container. Next step is the actuation of the seed feeding 
motor. The seed feeding motor are going to be motivated 
counting on the sort of seed used. In the current work the 
paths are done on leguminous plant seeds. Based on the trial 
and error method it is necessary to actuate the feed motor 
for three seconds. The motor drives the screw rod and 
therefore the seeds gift in conjunction with it falls at the gap 
of the seed instrumentation. This will change posture 
specifically to the opening trained. The process is 
continuous and it will continue to proceed till it is switched 
off. Arduino Uno Microcontroller from the literature survey, 
Arduino UNO ATMEGA 328 is chosen as MCU. Figure 5 
shows MCU which is used. This is microcontroller board 
which uses the ATMEGA328P. It has 14 digital pins for 
input output connections, 6 of them can be used for Pulse 
Width Modulation outputs, other 6 for analog inputs, a 16 
MHz quartz crystal, a USB association, an influence jack, 
AN ICSP header and a button. Power is supplied by 
connecting it to a computer with a USB cable or with 
adapter which converts AC to DC or battery to get started. 
This Uno board is different thanall other previous 
programming boards. No FTDI USB-to-serial driver chip 
available. Instead, it uses the Atmega16U2 (Atmega8U2 up 
to version R2) programmed as a USB-to- serial converter. 
The ATmega328 has 32 KB with 2 KB of SRAM and 1 KB 
of EEPROM. The module is programmed in such way that 
it transfers signals to the Arduino board. Arduino board will 
act as input source to the motor driver circuit (L293N) 
which drives motor and motion is achieved. Rover is 
equipped by four DC motors, belt drive of wheels are driven 
by these motors. Belt type wheel provides force and traction  
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required in agricultural land and in muddy land. End user 
(farmer) can control and navigate the rover from a large 
distance. GUI which allows him to operate and to steer the 
rover perhis will.Figure 6 provides detailed working 
andactual signal flow. 

 

 
 

1. mobile phone 
2. bluetooth connection  
3. agribot  
4. arduino board 
5.  motor driver 
6. water sensor 

 
 
The signal is given from the Bluetooth module which was 
connected to the Agribot it receives the signal and transfers 
to the Arduino board and then it runs the motor driver and 
then it is given to the water sensor 
 
VII. SOFTWARE IMPLEMENTATION 

 
The Android application was made by using Ionic 
framework. Widgets such as slider, toggle buttons and push 
buttons were added by using ionic source codes provided by 
ionic framework. ESP8266 and mobile application pin ports 
are connected to each other via server. Push buttons 
provided on the interface allows the operator to navigate the 
rover in forward, backward, left, right motion required. 
Application is configured in such way that desired 
movement of Agri-Rover is achieved from a large distance. 
Application provides ease of use, continues control, less 
complications with wide operating range. Figure 7 shows 
the screenshots of the designed application. The movement 
of Flap-Servomotor mechanism is also controlled by the 
similar way by adding additional push button in GUI. 
 
 

 
 
 
 

 
 
             Fig-3 signals giving from mobile phone to Agribot 
using Bluetooth terminal 
 
 
 VII. HARDWARE 

 
A. MOTOR DRIVER 

 
L293D could be a typical Motor driver or Motor Driver IC 
that permits DC motor to drive on either direction. 
L293D could be a 16-pin IC which might management a 
group of 2 DC motors at the same time in any direction. 
It implies that you'll be able to management 2 Dc motors 
with one L293D IC. 
Dual H-bridge Motor Driver integrated circuit(IC). 
In a single l293d chip there 2 h-Bridge circuit within the IC 
which might rotate 2 dc motor severally. 
Due its size it's significantly utilized in robotic application 
for dominant DC motors. 
Given below is that the pin diagram of a L293D motor 
controller. 
 
There are two Enable pins on l293d. 
Pin one and pin nine, for having the ability to drive the 
motor, the pin one and nine have to be compelled to be high. 
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For driving the motor with left H-bridge you wish to alter 
pin one to high. 
And for right H-Bridge you wish to form the pin nine to 
high. 
If anyone of the either pin1 or pin9 goes low, then the motor 
within the corresponding section can suspend operating. 
It’s like a switch. 
There area unit four input pins for l293d, pin 2,7 on the left 
and pin fifteen ,10 on the proper as shown on the pin 
diagram. 
Left input pins can regulate the rotation of motor connected 
across left facet and right input for motor on the proper hand 
facet. 
The motors area unit revolved on the premise of the inputs 
provided across the input pins as LOGIC zero or LOGIC 
onein easy you wish to produce Logic zero or one across the 
input pins for rotating the motor 
 

B. L293D  LOGIC TABLE 
Let’s think about a Motor connected on left facet output pins 
(pin three,6). 
For rotating the motor in clockwise direction the input pins 
must be supplied with Logic one and Logic zero. 
 
• Pin two = Logic one and Pin seven = Logic zero | 
clockwise Direction 
 
• Pin two = Logic zero and Pin seven = Logic one | 
Anticlockwise Direction 
 
• Pin two = Logic zero and Pin seven = Logic zero | Idle [No 
rotation] [Hi-Impedance state] 
 
• Pin two = Logic one and Pin seven = Logic one | Idle [No 
rotation] 
 
In a terribly similar manner, the motor may also operate 
across input pin fifteen,10 for motor on the proper hand 
facet. 
 
 
Circuit Diagram for l293d motor driver IC controller. 
 

 

IX. VOLTAGE SPECIFICATION 

 
VCC is that the voltage that it desires for its own internal 
operation 5v; L293D won't use this voltage for driving the 
motor. 
For driving the motors, it has a separate provision to provide 
motor supply VSS (V supply). L293d will use this to drive 
the motor. 
It suggests that if you wish to control a motor at 9V then 
you wish offer to produce a provide of 9V across VSS 
Motor supply. 
The maximum voltage for VSS motor provide is 36V. 
It will provide a GHB current of 600mA per channel. 
Since it will drive motors Up to 36v thence you'll be able to 
drive pretty massive motors with this l293d. 
VCC pin sixteen is that the voltage for its own internal 
Operation. 
The maximum voltage ranges from 5v and up to 36v. 
 

X.  CONCLUSION 

 
This paper is a shot towards the automation of seeding 
method. 
The developed system is capable of performing the seeding 
operation in the agricultural field. The major limitation that 
was found in the previous systems is the seeding 
arrangement. The seeding arrangement is not flexible and 
only one type of seeds can be used. This limitation is 
overcome in the existing system. Based on the trials done 
the system is capable of performing the seeding operation. 
Uniform depths for the seed placement and uniform distance 
between the 2 sequential seeds were obtained. 
The developed robot is capable of performing its operation 
without any human effort and the human intervention in the 
process is significantly reduced. Developing a robot that can 
perform wide variety of agricultural task is a challenging 
process. The use of robots can be economically justified 
when they are capable of performing wide variety of 
agricultural process without human intervention. Apart from 
the agricultural process these types of seeding robots can be 
used for mass plantation, reforestation and afforestation. 
We have developed an Agricultural Automation Robot 
using Arduino. 
An initial outcome of this study indicates that most of these  
systems that which work autonomously are more flexible 
than traditional systems. The benefits of reduction in labour 
costs and restrictions on the number of daily working hours 
significantly improved. Thus it has made possible to 
automate the most significant working routines. The project 
presents a low cost, low power & simple system for device 
control. This system will have high application in farming, 
gardening and Agri university. The chassis handles the 
complete weight of solar panel, battery and the hardware 
mounted on Agribot which is able to perform each and 
every operation skilfully and successfully. 
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