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Abstract— The world population is expected to grow at an 

alarming rate day by day and to feed such a large amount of 

population, the food production should be increased to a 

sufficient level. The traditional methods of farming and 

decreasing of labour availability is making the agriculture 

sector inefficient and efficiency is also less. The main 

objective of autonomous robot is efficient use of natural 

resources and that it reduces manual labour. The autonomous 

robot can perform various tasks like seeding and ploughing 

process, fertilizing process, spraying pesticide mechanism 

and harvesting process. It can also measure the moisture of 

soil with the help of moisture sensor and also perform 

automatic water irrigation system with the help of zigbee. It 

can dig a hole in the soil that is perform ploughing process 

and then plant a seed that is seeding process. It can spray the 

pesticide using spraying mechanism. All the above operations 

are performed by Firebird V Robot with inbuilt 

ATMEGA2560 microcontroller which is the master and all 

other are the slaves performing the operations according to 

the instructions given by the controller. By using image 

processing and Dexter arm the autonomous robot will detect 

the tomato and pluck it from the tree and load it to the basket 

and all this harvesting process is done by Raspberry pi. 

Raspberry pi gets command from the camera that the fruit is 

detected and then it performs the desired condition. 

Key words: Autonomous; Robot; Seeding And Ploughing 

Process; ATMEGA2560 Microcontroller; Raspberry Pi; 

Image Processing; Harvesting 

I. INTRODUCTION 

Indian agriculture has started to pace back to ten thousand 

years and today agriculture is and before was a way of living. 

We know that in our county, about two third of our country’s 

population is dependent on agriculture sector. The main 

objective of autonomous agriculture robot is the efficient use 

of resources and to reduce physical work. Technology can be 

said as play of science to resolve a problem resulting in assets 

or products. Technologies have influenced our daily work and 

recreated and modernized every aspect of our lifestyle. 

Similarly, technology is showing miracles in field of 

agriculture too. Due to the advancement in technology, there 

is lot of precision in agriculture too. This accuracy in 

agriculture involves the integration of advanced technologies 

into existing farming practices in order to increase production 

efficiency and also the quality of agriculture products. And 

due to this technology advancement, there is an added benefit 

that this can improve the quality of life for farm workers by 

reducing heavy labor and tedious tasks[1]. 

 Farming can also be benefited from technological 

advancement just like all other day to day activities resulting 

from planting and watering to crops, harvesting purpose and 

also the health of farmers. These technologies have resulted 

in many of the categories which are expected to become the 

pillar of this smart agriculture system. The autonomous robot 

is used for agricultural purpose which changes a normal farm 

land into a smart farm. There will be no wastage of water; the 

agriculture field will go in automation completely. When we 

deal with robotics, it is that branch which enhances and uses 

human intelligence and also computer based applications, and 

this human intelligence will now show miracle in the 

agriculture field too. The main application of this autonomous 

robot is that it is best for harvesting purpose, as it will be done 

with great accuracy. The main concept behind bringing 

autonomous robot in agriculture is the reduction in manual 

labour, while increasing the production and efficiency. Just 

like our ancestors whose time was involved in heavy works, 

the farmers of today will spend their time performing tasks 

like repairing the machinery, analyze the data and plan 

different farm operations. This is a small step leading towards 

the smart farming technique. The traditional method of 

agriculture has some drawbacks like wastage of seeds, 

improper spraying of pesticides and the major problem is 

wastage of water unnecessarily. In order to overcome all of 

the above drawback of traditional agriculture system and to 

make the agriculture field modern, hi-tech, fast and accurate 

we have design a robot which perform pesticide spraying, 

automatic irrigation system, seeding and ploughing, 

harvesting and loading fruits in basket accurately, precisely 

and autonomously. Through this the level of agriculture will 

go to a high level [2]. 

A. Comparison between traditional agricultural system and 

modern agriculture system 

The traditional agriculture system refers to the traditional 

techniques, on the other hand, modern agriculture system 

deals with the implementation of advanced technology in the 

field of agriculture. Traditional farming makes use of old age 

techniques and modern farming uses the modern equipment. 

Traditional farming may yield less and production might be 

less when compared to modern farming. According to survey, 

it is found that in traditional farming job opportunities are 

high as compared to modern farming because all the work is 

done by machines. But it is very good for the farmer’s health 

as they will be free from physical and breathing problems 

while spraying pesticide. In traditional farming farmers have 

to suffer from poor economy because they don’t make much 

money and a lot of pollution is also there. But all these 

problems are replaced in modern farming with the help of 

robots and machines as the farmer just have to give 

instruction to the robot and the robot will perform all the tasks 

and whole field or area will be ready for harvesting and a 

large amount of crops will be planted without the use of 

manual labour. And in modern agriculture equipment lasts for 

large time as compared to animals because in traditional 

farming animals have to run all around the field for the 

growth of crops and they die due to excessive exertion on 

them.  
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II. METHODOLOGY 

The "Smart agriculture system using autonomous robot" 

consists of: 

1) An arena with black line. 

2) Automated irrigation system. 

3) Robot with arm and image processing. 

4) Remote for controlling the autonomous robot. 

 An arena of white line is made for the robot to run 

in the farm in the desired path. The  robot  will  follow  the  

line  by  using  the  IR (infrared)  sensor. The  IR  sensor will 

give the analog  value according  to  the  black  and  white  

surface, then we will convert this  analog  value into the 

digital value with the help of  LM358 IC and program the 

robot to run on  the white  line. Then the robot will move in 

the farm arena for planting the plant column wise. Then with 

the help of Dexter arm and raspberry pi the robot will get the 

command and with the help of camera and using image 

processing technique the harvesting method will be executed. 

The Automatic Irrigation system provides water to plants 

automatically by the help of soil moisture sensor which have 

communication with robot through WIFI module. Lastly, a 

manual remote is connected to the robot for transmitting the 

instruction. 

 The autonomous bot is brought in the arena. Farmer 

uses the remote to give instructions to the robot. For example, 

the farmer wants to perform the task of weeding. He will press 

the button of weeding due to which the robot will receive a 

signal and the respective interrupt gets generated in 

microcontroller and it jumps on the respective ISR (interrupt 

service   routine) and then the bot performs the respective 

task. Simultaneously, the farmer will go on giving the 

instructions to the bot and the bot will perform the respective 

tasks. Then farmer will press the seeding button and the bot 

will receive the signal and go in the farm arena and perform 

the seeding process in farm. After  seeding  it  will 

communicate  with  the  irrigation  automation  system  to  

start  the  irrigation system. By  communicating, the moisture 

sensor will check the moisture of the soil and according  to  

set  value  of  sensor  it  will  stop  and  start  the  irrigation  

system automatically. After some days of seeding, crops 

require some kind of fertilizers, so the farmer presses the 

button of fertilizer and the robot performs the task of 

fertilizing. The robot goes in the farm area and feeds the 

fertilizer using spray mechanism. After some day’s crops 

require pesticide then by pressing the spray button it will 

spray the pesticide on farm using spray mechanism mounted 

on robot. Finally, the crops are ready for harvesting then the 

farmer presses the button of harvesting and the robot goes in 

the farm with the boxes and start the harvesting process. It 

plucks the fruit with help of arm using image processing and 

then the harvested crop is loaded in the respective box [3]. 

A. Proposed Block Diagram 

A block diagram is a diagram of a system in which the 

important parts or functions are represented by blocks that are 

connected through lines and which form the relationship 

between blocks. Similarly, the figure below shows the 

interconnection between the different components used in 

smart agriculture project which describes the project more 

clearly. 

 
Fig. 1: Block Diagram 

 The firebird V robot is connected to the raspberry pi 

and also a zigbee is connected to the firebird V robot for 

automatic irrigation purpose. The raspberry pi is then 

connected to the Dexter arm serially to transmit data and the 

camera is connected to the raspberry pi for detecting of 

tomatoes. And the whole connection is mounted on the 

firebird V robot which performs different operations like 

seeding and ploughing, spraying pesticide, fertilizing process 

and harvesting process. The two zigbee are communicated 

serially and then the data is transferred to the processor 

parallel which in turn starts the irrigation system by checking 

the moisture sensor of soil. 

III. RESULT AND ANALYSIS 

The figure below shows the final result of how our project has 

been implemented using different components. 

 
Fig. 2: Image of final implemented project 

IV. CONCLUSION  

This project concludes that the autonomous robot is partially 

successful in terms of structure and automation, a lot of 

research is in progress for making the robot fully automated 

and practically useable. But by implementing this project, we 

can help the farmers in the initial stage of their farming with 

seeding and ploughing process, fertilizing process, spraying 

pesticide mechanism, etc. and also crop production can be 

done better. To turn the robot into whole practical use we are 

trying to research on making the bot solar powered and 

making it fully autonomous by using IoT instead of manual 

remote. 
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