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Abstract— In Modern world, Robot is used in many of the 

fields such as defense, surveillance, medical field, Industries 

and so on. In this paper, the robot system is used to develop 

the process of cultivating agricultural land without the use of 

man power. The aim of the paper is to reduce the man power, 

time and increase the productivity rate. The applications of 

this robot are to plough the land, sowing the seed, watering 

the plant, or spraying the fertilizer by using microcontroller. 

Also, it detects the obstacles present in the way by IR sensors. 

The actions performed by the robot are displayed in phone. 

The energy required for this robotic machine is less as 

compared with other machines like tractors or any agriculture 

machinery, also this energy is generated from the solar 

radiation which is found abundantly in nature. 
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I. INTRODUCTION 

Today the environmental impact of agricultural production is 

very much in focus and the demands to the industry is 

increasing. In the present scenario, most of the countries do 

not have sufficient skilled man power in agricultural sector 

and that affects the growth of developing countries. 

Therefore, farmers have to use upgraded technology for 

cultivation activity (seeding, ploughing, watering etc.). So, 

it‘s a time to automate the sector to overcome this problem. 

In India, there are 70% people dependent on agriculture. So, 

we need to study on improving agricultural equipment. Since 

we have lack of man power in our country, it is very difficult 

to do seeding and ploughing operation on time, Automation 

saves a lot of manual work and speed up the cultivation 

activity. The energy required for this robotic machine is less 

as compared with other machines like tractors or any 

agriculture instrument, also this energy is generated from the 

solar energy which is found abundantly in nature. Pollution is 

also a big problem which is eliminated by using solar 

plate[1][9].  

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 have been examined and compared with 

conventional systems, where three main groups of field 

operations have been identified to be the first potential 

practical applications: crop establishment, plant care and 

selective harvesting. 

Our aim is to fabricate a Prototype Multi-Purpose 

Agricultural Robot which can perform the following 

functions: 

 This paper objective is to fabricate a robot vehicle which 

can plough the soil, put the seeds, and spray water. These 

whole systems of the robot work with the battery and the 

solar power. 

 To reduce human effort in the agricultural field with the 

use of small robot.  

 To perform all 4 operations at single time, hence 

increases production and saves time.  

 To complete large amount of work in less time. Farmer 

can operate this robot through remote by sitting at one 

side and he can operate easily.  

The usage of solar energy[2] can be utilized for 

Battery charging. As the Robot works in the field, the rays of 

the sun can be used for solar power generation. To increase 

the efficiency, the solar power is used. 

II. EXISTING METHODS 

A. Automated seeding and fertilizing system 

The project intends to develop a prototype of an autonomous 

agricultural robot that includes an automated guidance 

system, and has applications in different stages of 

horticulture. A general concept for a field crops robotic 

machine is to selectively harvest or easily weed the desired 

prototype. This robot is used for seeding and fertilizing. 

Microcontroller P89V51RD2 is used to intelligently monitor 

the robot. KeiluVision4 software provides an integrated 

development environment to develop a program to do the 

same. 

B. Seeding Agriculture Robot[3] 

The project has consisted two mechanisms. The first 

mechanism contains to navigate the assembly of the robot 

vehicle, whereas second mechanism is to sow the seeds in the 

field. This project can be very useful for farmers. 

C. Farming robot using voltage regulator[4] 

The farm cultivation process in autonomous agriculture 

system is controlled by microcontroller assembly. This Robot 

uses the voltage regulator for the power supply which is given 

to the microcontroller. The heart of the system is 

microcontroller. It is the main control block and other control 

blocks are interfaced with the controller. The power supply 

goes to the microcontroller with the help of voltage regulator 

to convert the constant power. 

D. Agriculture robot using PID controller and Simulink[5] 

With the mechanical structure of new kind robot which is 

used for field information collecting. The main controller of 

the robot and the physical circuit board are developed by the 

position PID algorithm is simulated by mat lab or Simulink 

and the PID parameters are tuned by critical proportioning 

method. The single chip C80515F340 is selected to control 

two Dc motors which can drive the Robot. This has been 

designed in order to develop digital agriculture which is 

required for the modernization of farming methods. 
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E. Mat-lab based Agriculture Robot[6] 

As one of the trends of development on automation and 

intelligence of agricultural machinery in the 21st century, all 

kinds of agricultural robots have been researched and 

developed to implement a number of agricultural productions 

in many countries. This Bot can perform basic elementary 

functions like watering, harvesting, weeding. We are using 

the MATLAB software in our PC for the user interface with 

the system. With the help of this MATLAB software any user 

can easily make the use of the system. This MATLAB 

software provides the notice typing and editing facility. Also, 

we can copy the same content as received through mobile in 

the editing window and call it as a notice. Hence the 

PC/MATLAB software provides the typing, editing, and 

formatting options to the user 

III. PROBLEM STATEMENT 

Agriculture is humankind‘s oldest and still its most important 

economic activity, providing the food, feed, fiber, and fuel 

necessary for our survival. With the global population 

expected to reach 9 billion by 2050, agricultural production 

must double if it is to meet the increasing demands for food 

and bio energy. Given limited land, water and labour 

resources, it is estimated that the efficiency of agricultural 

productivity must increase by 25% to meet that goal, while 

limiting the growing pressure that agriculture puts on the 

environment. 

In the present scenario, most of the countries do not 

have sufficient skilled man power in agricultural sector and 

that affects the growth of developing countries. Therefore, 

farmers have to use upgraded technology for cultivation[7] 

activity (seeding, ploughing, watering, cutting etc.). So, it‘s a 

time to automate the sector to overcome this problem. In 

India, there are 70% people dependent on agriculture. So, we 

need to study on improving agricultural equipment[8]. Since 

we have lack of man power in our country, it is very difficult 

to do seeding and ploughing operation on time, Automation 

saves a lot of manual work and speed up the cultivation 

activity. The energy required for this robotic machine is less 

as compared with other machines like tractors or any 

agriculture instrument. 

Also, there are many disadvantages of using tractors 

in agriculture fields. 

 Lacking of speed. 

 Requires careful maintenance. 

 They produce exhaust diesel fumes which are harmful 

for environment. They moving parts and hydraulics wear 

out over time, and they need to be consistently 

maintained and repaired. 

IV. PROPOSED TECHNIQUE 

So, in view of all the above problems we came up with this 

paper in order to overcome all the problems faced in 

agriculture farming. This project design is easy and cost 

effective. It is a semi-autonomous robot for faming the field 

which does the operations like spraying, seeding, cutting, and 

ploughing. In this an Arduino microcontroller is used.  

The robot is moved by using some DC motors with 

the help of relays. The robot is moved right or left and 

backward or forward. PROTEUS software coding does this. 

The code is dumped into the microcontroller which does the 

operations. Also, a Bluetooth module is used for which 

operation which button is to be pressed in the keypad which 

is already been given in the programming.  

A. Block Diagram 

 
Fig. 1: Block diagram of the project 

V. TECHNICAL SPECIFICATIONS 

Components Type 

Solar Panel 
36 cells each producing 0.5V. Capable 

of 12V supply. 

Battery Lithium-ion 

Motor 

Six brushed Dc motors for extra torque 

andOne brushless DC motor. The rated 

current of these motors are 20mA, 12V 

dc supply having a torque of 3 kg. 

Arduino 

Atmel 8-bit microcontroller with 

complementary components to 

facilitate programming. 

Relay Electromagnetic Relay. 

Bluetooth HC-05 

Table 1: Technical Specifications 

VI. RESULTS 

The agriculture robot has obtained the desired results like, the 

turning of the robot in left, right, front, back with the help of 

the programming that is dumped in the Micro controller 

ATMEGA328P.  The operations are done using the Bluetooth 

in which an application is installed so that by using the 

keypad the respective state values are given for the operations 

to be performed. The figure 2 and 3 shows the robot 

movements. 

 
Fig. 2: Turning of the robot in right direction 
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We can see the forward, backward operation, left 

turning and right turning, of the robot by Bluetooth operation 

done in the mobile by giving state value 1,2,3,4 in the keypad. 

 
Fig. 3: Turning of robot in left direction 

Now the applications of the, machine is seen that is 

the ploughing, seeding, and watering by giving state values 5, 

6, 7, 8, 9 in the keypad. The figures 4 and 5 show the 

ploughing action.  

 
Fig. 4: Ploughing claw in downward direction 

 
Fig. 5: Ploughing claw in upward direction 

Now we can the seeding of the agricultural land with 

the help of the seeding device connected to the motor. The 

figure 6 shows the seeding unit.  

 
Fig. 6: Seeding Unit 

S. No Bluetooth State Operation 

1 1 Robot moving forward 

2 2 Robot moving backward 

3 3 Robot moving right 

4 4 Robot moving left 

5 5 Ploughing clockwise 

6 6 Ploughing anticlockwise 

7 7 Start seeding 

8 8 Stop seeding 

9 9 Watering 

Table 2: Bluetooth States Description 

VII. CONCLUSION 

In agriculture, the opportunities for robot-enhanced 

productivity are immense – and the robots are appearing on 

farms in various applications. By the use of non-conventional 

energy source like solar provides eco-friendly environment 

and reduces the usage of fossil fuels. This robot has better 

extension sources so that working is made effective by 

reducing man power. Crop production may be done better and 

cheaper with a usage of small machines than with a few large 

ones.  

VIII. FUTURE SCOPE 

This Agricultural robot can have extension by including IR 

sensors which can detect the obstacles present in the field. 

Also, we can include GSM and GPRS[10] modules so that any 

problem in the machinery can be known with the help of text 

message received in our mobile and the location of the robot 

can be identified easily. 

As solar is not available during cloudy or rainy days 

we can use an alternate renewable energy source like wind 

energy. Also, many applications like cutting, soil moisture 

sensor can be added for more efficient and advanced yielding 

of crops.  
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