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ABSTRACT: In excess of 70% of the population in India choose agribusiness as the primary occupation. In earlier days, farmers use 
traditional equipment to perform various activities in agricultural field that are difficult to handle. Farmers are facing many problems 
with old traditional equipment’s, so agricultural system in India should be advanced to reduce the efforts of the farmers. There is need 
for finding the new ways to develop the efficiency of the agricultural tasks. In agricultural field, robotics plays an important role in 
helping farmers.  In this paper, it is presented about that a single robot that perform multiple agricultural tasks. This proposed work 
aims at design and development of the robot for the operations such as seed sowing, Grass cutting and pesticide spraying. Battery is 
used for robot movement where battery gets charged using solar energy and this robot is operated using Lora which sends the signals 
to the robot for required mechanism. Lora (Long Range) is a new technology used for long distance communication. This increases the 
efficiency of seed sowing, pesticide spraying and grass cutting and also problem encountered in manual planting will be reduced.  

 

Index Terms-Agriculture, Robot, Lora, battery, solar panel. 

 

I. INRODUCTION 
Agriculture is the backbone of India. In India, Agriculture’s history dates back thousands of years and defined by 

various climates, cultures and technologies. In order to bring down the efforts of the farmers in India agricultural system should 
be advanced. India has huge man power and manual planting is very popular in Indian villages where time consumption is more 
in manual planting. A manual work in farm requires heavy time & leads to more pollution. Automation technologies were used 
in agriculture field in order to overcome the major problems in India; such as availability of skilled labors, rising of input costs, 
lack of water resources and crop monitoring. Robot is mainly designed to perform the operation such as seed sowing, grass 
cutting and pesticide spraying. All the processes are advance to modifying the mechanism in farming which works automatically 
without the man power requirement. The system uses basic components like Solar panel, DC motor, Battery, Relay, Motor 
driver, Relay driver, Lora Module and micro controller. The complete process is controlled by microcontroller. Lora (Long 
Range) is a low power wide-area network protocol developed by semtech, USA. It is based on spread spectrum modulation 
techniques obtained from chirp spread spectrum technology. It was developed by cycles of Grenoble, France and acquired by 
semtech, the founding member of LORA alliance. It enables long-range transmissions with low power consumption. It can 
achieve data rate from 27 Kbps to 0.3 Kbps depending upon the spreading factor. Along with the technology development, 
there comes a challenge in implementing advanced technology in agricultural field. A good and relevant plan has to be 
developed for handling and processing a very large agriculture land.  

II. RELATED WORKS 
A survey has been done on the where farmers are facing many problems with manual process. As there are no well-

organized equipment’s to support the farmers. Modern techniques are need to be implemented.  
 

Ranjitha B and Nikhitha M N [1], Solar powered autonomous multipurpose agriculture robot using Bluetooth/Android 
application. In the agricultural field operations such as seed sowing, grass cutting, ploughing was performed. Old traditional 
ways are very tough and the tools used for those operations are not comfort to handle. So, the agricultural system should develop 
in order to reduce the manpower and time. The main aim of this work is to design and development of robot where whole 
system is powered by solar energy. The robot is solar powered hence it is renewable energy source. Robot is operated using 
Bluetooth which send signal for further operation. Arduino microcontroller is used to control the complete system. The main 
interest of the robot is to reduce the involvement of mankind but using Bluetooth, robot can be operated only for small distance.  
 

S. Umarkar and Anil karwankar [2], this team developed automated seed sowing agribot using Arduino. Presently, 
changes in the environment of agricultural production is high in focus and demands. Thus, farmers have to use the advanced 
technology for cultivation tasks. This team aims at developing a system that minimize the cost of working, reduces digging 
time and seed sowing operation by using solar energy. Those solar panels are fixed to capture solar energy which will be 
converted into electrical energy that charges the battery, which gives the required power to shunt DC wound motor. Ultrasonic 
sensor and digital compass sensor were used with the help of the WI-FI interface operated on android application for the robotic 
movement. The innovative idea of this paper is that, the agribot perform different operations related to farming but also look 
up all the activities related to operation of agribot like obstacle detection, battery voltage and panel voltage and compass sensor 
output. This will reduce the dependency on labor. There are so many seed sowing methods, some are cost effective but more 
man power is required as well.  
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S. Kareem Ulla, and E. Prajwal [3], this team developed a GPS based Autonomous Agriculture Robot. This system is 
very helpful to farmers in the basic operation of seed sowing. This machine is very simple in the mode of operation. Total yield 
percentage is increased effectively. There can be reduced labour problem. As compared to seed sowing process by manual 
method and tractors, time and energy required for this robot is less. Also, there is less amount of seed wastage. The main 
drawback here is, it consists of only single mechanism.  
 

Amer et al [4], a prototype for a multi-purpose agriculture robot to perform multi tasks was developed by this team. 
Robot can travel in all directions via its hexpad body structure and mechanism. Through Wi-Fi their robot is connected to the 
world, its on-board laptop connects to a Wi-Fi signal. The robot is connected to other robots and correlate tasks using Wi-Fi 
connection. The drawback of this robot is its Wi-Fi dependence. As the result, robot is limited to a small area where the Wi-Fi 
signal is available. This is an example of how deficiency of infrastructure and support would provide an agriculture robot 
impractical, no matter how good its design and performance are. In this work, it would be unsuitable to initiate Wi-Fi 
connections in the open fields, as Wi-Fi routers and cables would be revealed to the elements, power and high cost of 
maintenance.  

 

  
 

III. PROPOSED SYSTEM 
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Fig 1. Block diagram of transmitter section 
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Fig 2. Block diagram of receiver section 

 

 

Block diagram description 

Block diagram consists of Arduino micro controller, relays, motors, LCD for display and also LORA technology for 
communication between the Remote Control and the Robot. It is an Autonomous agricultural Robot. As soon as the users press 
the start button the robot will starts moving in the forward path. The robot starts moving in the forward direction after few 
distance it stops and then it starts sowing with the help of a mechanism designed along with grass cutting mechanism and 
spraying mechanism based on the requirement. There are Relays to control the different mechanisms that are designed as per 
the requirement. Through this arrangement the seeds are being dispensed in the soil, Unwanted weeds are cut and also pesticides 
can be sprayed. Until the user does not switches off the circuit the same series of steps continues. All these processes are 
displayed on LCD. The automated agricultural robot has significant potential to increase productivity. The structure handles 
the battery and the hardware mounted on robot which is able to execute every operation skillfully and victoriously. All the 
information collected from robot sent to receiver and controlled successfully. As we can perform multiple operations in a single 
system it grants an efficient system.  

 

 

HARDWARE REQUIREMENTS 

A. ArduinoMicrocontroller (ATmega328) 

The Arduino Nano is a small, complete, and breadboard-friendly board based on the ATmega328P 

(Arduino Nano 3.x). It has more or less the same functionality of the Arduino Duemilanove, but in a 

different package. It lacks only a DC power jack, and works with a Mini-B USB cable instead of a 

standard one. Arduino Atmega328 microcontroller is used to command the various components. 28 pins are present 

Atmega328 microcontroller. It has 14 I/O digital pins, where 6 can be used as PWM outputs and 5 as analog input pins. 
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The solar cells that are seen on satellites and calculators are also called photo voltaic (PV) cells that convert solar energy 

directly into electrical energy. A module is a group of cells which is electrically connected and packed into a frame (most 

commonly referred as solar panel). Solar panels are a great way to cut your electricity that everyone wants to live on their 

own or at least reduce our home’s carbon footprint, and solar panels make this dream possible. Solar panels are made of 

photovoltaic a (PV) cell, which converts sunlight into electricity. 

C. LORA Module 

This Lora 433MHz module designed by AI-THINKER, which based on the chip SX1278. The SX1278 RF module is 

mainly used for long-range spread spectrum communication. It can resist Minimize current consumption. Thanks to 

SEMTECH’s patented Lora modulation technology, a long transmission distance and high reliability. At the same time, 

compared with the traditional modulation technology, Lora Modulation technology in anti-blocking and selection also 

has obvious advantages, to solve the traditional design cannot take into account the distance, interference and power 

consumption. Lora devices have geolocation capabilities used for trilateration positions of devices via timestamps from 

gateways. 

D.  Gear Motor 

A gear motor is a specific type of electrical motor that is designed to produce high torque while maintaining a low 

horsepower, or low speed, motor output. Gear motors can be found in many different applications, and are probably used 

in many devices in your home. Gear motors are commonly used in devices such as can openers, garage door openers, 

washing machine time control knobs and even electric alarm clocks. Common commercial applications of a gear motor 

include hospital beds, commercial jacks, cranes and many other applications that are too many to list. 

E. Relay 

A relay is an electrically operated switch. It uses an electromagnet to operate mechanically as a switch, but other operating 

principles are also used such as solid-state relays. Relays are used where it is necessary to control a circuit by a separate 

low-power signal, or where several circuits must be controlled by one signal. The first relays were used in long 

distance telegraph circuits as amplifiers: they repeated the signal coming in from one circuit and re-transmitted it on another 

circuit. Relays were used extensively in telephone exchanges and early computers to perform logical operations. A type of 

relay that can handle the high power required to directly control an electric motor or other loads is called a contactor. Solid-

state relays control power circuits with no moving parts, instead using a semiconductor device to perform switching. 

 

SOFTWARE REQUIREMENTS 
 

A. Arduino IDE 
 
The Arduino Integrated Development Environment - or Arduino Software (IDE) - contains a text editor for writing code, 
a message area, a text console, a toolbar with buttons for common functions and a series of menus. It connects to the 
Arduino and Genuino hardware to upload programs and communicate with them. 
 
B. Embedded C  
 
Embedded C is a set of language extensions for the C programming language by the C standards committee to address 

commonality issues that exist between C extensions for various embedded systems. Looking around, we find ourselves to 

be surrounded by various types of embedded systems. Be it a digital camera or a mobile phone or a washing machine, all 

of them has some kind of processor functioning inside it. Associated with each processor is the embedded software. If 

hardware forms the body of an embedded system, embedded processor acts as the brain, and embedded software forms its 

soul. It is the embedded software which primarily governs the functioning of embedded systems. 

 
 

 

 

Table I: comparison of sowing techniques. 
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SR No. Parameters  Manual  Sowing using robot 
1. Man power More  Less 
2.  Sowing technique Manually Automatically 
3. Adjustable seed distance No Yes 
4. Wastage of seed Moderate Less 
5. Time required More Less 
6. Alarm and display No Yes 
7. Pollution No No  
8. Energy required High Less 

 

 

 
IV. CONCLUSION 

The agriculture robot gives an advance method to sow the seed, cut the grass and spraying the pesticide with less 
efforts. Robot can improve the quality of our lives and increase the opportunities for future mankind to create an advanced 
model for the improvement of farmers. The main concern of this paper is about the problems that are facing in agricultural 
field and bring about the solution by designing and developing the multipurpose agriculture robot. Compared to traditional 
methods the machine requires less human power and less time, so if we manufacture it on a large scale its cost gets 
significantly decreases and we hope this will assure the partial thrust of Indian agriculture. Due to the growth of industries 
the people moved to cities so the availability of the labour is decreasing and the demand for stipend will also increase 
which becomes unaffordable for the land owners. A robot is designed to reduce the man power which makes the work 
easier for farmers. The robot is operated for the movement and mechanism needed using the charged battery that gets 
charged using solar energy. Human can be replaced by the proposed robot to some extent to perform the operations such 
as seed sowing, grass cutting and pesticide spraying that can be operated for long distance using the lora technology. This 
work got an important role in reducing the labor problem and also save more time which is the main need of today’s 
farming in India.  
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