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Abstract: 

In many parts of India even today, agriculture techniques are ancient which results in loss of produce as well as wastage of raw 

materials. With the Automated Farming Robot, the aim is to reduce wastage of raw materials such as water as well as bring in 

automation so as to reduce the manual labour. Majority of the nation uses fossil fuel powered vehicles or animals, with these project 

electric vehicles will be inculcated into farming. An algorithm which will enable the robot to carry out zonal tilting, ploughing, 

seeding and harvesting will be implemented. The user will only give the length and width of the field. The micro controller will input 

these parameters into the algorithm and accordingly the path will be etched. The prototype will be a scaled down version to enable the 

testing of the algorithm under different conditions and scenarios. 

 

Keywords: Automated, farm-bot, agriculture, robot. 

 

I. INTRODUCTION 

 

Automated Farming Robot is an attempt to bring agriculture in 

the field of robotics and automation. Agriculture is mod-ernising 

in every field from genetic mutation to smart irrigation systems 

to conserve water. With this project, we intend to bring not only 

automation but also electric vehicles to the field in farming. 

Through automation, the intention is reducing the hardships of 

manual labour encountered on the field. In India, most of the 

agriculture work is carried out by diesel tractors or animals like 

bull. By the introduction of electric vehicles, the attempt is to 

reduce greenhouse gases and carbon footprint and bring more 

environment friendly machinery onto the fields. The robot has 

been developed to work in three modes. Namely Ploughing i.e. 

digging the soil to plant the seeds, sowing i.e. planting the seeds 

in the soil, the same mode can also be used for irrigation 

purpose, and lastly harvesting mode, i.e. cutting the crop once it 

has reaped completely 

 

II. DESIGN STRATEGY 

 

A. Algorithm 

The first step is to develop the algorithm. Various agricul-tural 

techniques have been studied and researched upon to find a 

suitable method. Zonal Tilting is the technique that has been 

chosen. Zonal tilting is a farming technique in which a gap is left 

between two lines of cultivation. This is done to enable better 

irrigation as well as maintain the soil nutrients and pH levels. To 

bring in the automation feature, an algorithm needs to be created 

that will carry out the farming without any interference from the 

user i.e. the farmer. The algorithm has been based on simple 

loop executions which are controlled through the input 

parameters. 

 

The algorithm takes 3 inputs: 

 

 1. The length of the field.  

2. The width of the field. 

3. The mode that has to be operated i.e. sowing, harvesting or 

ploughing 

 

Based on these inputs, the algorithm is executed. The length and 

width help the robot know the distance it has to cover. The mode 

helps the robot to know which function it has to execute. The 

algorithm helps the robot implement zonal tilling. Zonal tilling is 

a farming technique in which a gap is left between two lines of 

crops. There are various advantages of this technique, the main 

being that it improves the condition and nutrients of the soil as 

well as irrigation becomes easier. In the algorithm, the length of 

the field is used to set the length the robot has to cover. The 

width is used to decide the number of times the length will be 

covered. A counter is used to help the robot decide if it has to 

turn left or right. Hence using this technique, the entire length 

can be covered as well as zonal tilling can be applied. 

 

 
Figure.1.Representation of the path followed by the robot 

The pseudo code is: 

For(i=0;i¡w;i++) 

For(j=0;j¡l;j++) 
 

Forward(); //end of 2nd loop 

If(a 

Right(); 

a++; 

left(); 
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a++;  

} 

// end of 1st loop 

 

B. Methodology 
The user will be giving the field dimensions as the input. The 

three modes will be ploughing, seeding/irrigation and harvesting 

mode. Through the length and width, the total distance to be 

travelled by the robot will be fixed. It will roughly be the 

product of length and width. The algorithm implemented takes 

length as the distance that the robot covers in one go. Once the 

length is reached, the robot does 180 degrees turn. After the turn, 

the robot continues going for a straight line till the length is 

covered. Again, the robot makes a 180 degree turn. To help the 

robot decide which way to turn, the counter is used. This 

algorithm has been developed for both ploughing and harvesting 

modes. 

 

The steps of implementation are: 

 

1. Enter the length. 

 

2. Enter the width 

 

3. Select the mode 

 

4. Micro controller inputs the value into the algorithm 

 

5. The algorithm is executed 

 

6. Reset once the execution is completed. 

 

The input is done with switches that can be used for increasing 

or decreasing the value, selecting the values and resetting. This 

has been done to keep the user interface simple, as well as save 

weight that a keypad might impart. The LCD screen serves as 

the output interface. easily controllable will not have enough 

torque to carry out the functions. Gear motors have a good 

torque but controlling and keeping the robot on an accurate path 

will be very difficult. Hence the ideal choice will be stepper 

motors. Even though their torque is not as much as gear motors, 

they will have enough torque as well as good control to 

implement the algorithm. Stepper motors are also relatively easy 

to interface with micro controllers. The batteries used operate at 

12V, which is the ideal for stepper motor operations. Since 

voltage requirement is high, Li-on batteries cannot be used 

which are very light but dan-gerous as well. The ideal choice 

will be Lead Acid batteries. They can be easily charged as well 

as they are cheap. The amperage will be an important factor. The 

only drawback will be the heavy weight of the batteries which 

will affect the performance. Hence 4V batteries in series can be 

used in sets of three.  One of the factors will be torque to weight 

ratio. If the ratio goes less than 0.001 then the robot will not be 

able to move. Hence the motor needs to be light as well as have 

sufficient torque. The batteries will be the biggest contributor to 

the weight. This is due to the usage of lead acid batteries. Other 

weights will be due to the farming modules added. The friction 

between the surface and the wheel will also be an important 

factor. All the above factors will have a heavy influence on the 

design of the robot. All the above factors need to satisfy for the 

robot to function normally and practically. The primary goal is 

to ensure that the robot can implement the given algorithm on all 

types of farming field. 

 
Figure. 2. Flow chart of Automation algorithm 

 

C. Hardware 
The primary goal of the chassis design is to keep the robot as 

light as possible so that minimum load is applied on the motors. 

Also the chassis needs to be large enough to accom-modate the 

circuit, batteries and farming modules. To ensure minimum 

weight, and polymer acrylonitrile butadiene styrene is used as it 

is light and durable. For the choice of motors, there are three 

options, servo, gear or stepper motors. The motor needs to have 

enough torque as well as be sensitive enough to respond to 

changes in direction as per the algorithm. Servo motor even 

though being the most 

 

 
Figure. 3. hardware design 

 

For the hardware implementation, ATMEAGA328P has been 

used. It is 8-bit micro controller with 1KB EPROM as well as 

comes with a boot loader. The ideal operating range is 7V to 

12V. A LCD screen has been interfaced to serve as the display. 

For stepper motor interfacing ULN2003A has been used which 

is suitable for the same purpose. A combination of 4 switches 

has been used to serve as input. One switch is directly connected 

to the reset pin. One is for making the selection whereas the 

other two is for changing values i.e. increase or decrease the 

value. Together the LCD along with the switches serves as the 
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user interface. The voltage requirement is 12 volts for which 

lead acid batteries have been used. There are 3 4 volt batteries 

connected in series as they weigh much less compared to a 12v 

lead acid battery which weighs over a kilo gram. The 

specification is 12V 1A with a capacity of 2.5Ah. 

 

 
Figure. 4. Model 

 

III.CONCLUSION 

 

It is clear from this project that there is a vast potential for the 

implementation and adoption of automation into the Indian 

Agricultural System. The automated robots are cost efficient and 

if designed properly they can be easily made in any of the 

conventional automobile industries. Better still, is the fact that 

the components of the robot can be procured relatively easily 

and they are open source. The designed Automated Farming 

Robot was tested a number of times to ensure its proper working. 

The algorithm of the robot was simulated on various platforms, 

like Farming Simulator 2017, Java, and implemented on 

Arduino. The Robot is scalable and can be used on fields of any 

size. 
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