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Abstract: 

Robo farm aims at helping farmers by giving security to crops as well as help them cultivate and irrigate their land using a robot. 

There are three parts in the entire system and they are the mobile device, a robot and a control station. The cultivation of the crop and 

irrigation of the crop can be controlled and monitored remotely using a mobile device. Mobile device will have an application which 

is used to control the robot. Using this application the current status of the cultivation can be obtained. Robot receives the necessary 

data from mobile and performs operations like ploughing and sowing of seeds. The robot is mounted with ultra sonic sensors. This 

ultrasonic sensor is used for obstacle and edge detection. When the robot has obstacles or it moves towards the end of the field, the 

sensor detects it and the robot avoids it making a turn where there is no obstacle. Control station is a stationary unit to which the 

sensors are interfaced. Control station monitors temperature, humidity and fire hazards using the sensors. Auto irrigation is provided 

based on the moisture content in the soil. The entire system reduces time and human error. All the operations of the Robot are 

controlled by Arduino and operations of Control station is maintained by Raspberry Pi 3.  
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I.INTRODUCTION 

 

More than 42% of world’s population has chosen agriculture as 

their primary occupation. But many farmers are giving up on 

their lands as they are not finding enough people to work. 

Coupled to that is the problem of intruders and accidents which 

are resulting in drop in production rate. Recent century is full of 

technology; it has covered each and every field including 

agriculture. We worked in this direction to come up with the idea 

of Robo Farm which can do the work of a farmer. Wireless 

communication techniques are used to interact between mobile 

and robot. On receiving the necessary data from the mobile 

device, robot starts performing its job of ploughing and sowing 

and it continuously checks for obstacle to avoid them. Processor 

continuously monitors the parameters and sends the information 

to the mobile device. The processor coordinates all actions and 

the system is totally automatic. 

 

II. COMPONENTS USED 

 

A. ARDUINO MEGA 

Arduino Mega is a microcontroller board based on the 

ATmega2560 

 

 
Figure.1. Arduino Mega 

 Operating Voltage: 5V 

 Input Voltage (recommended): 7-12V 

 Input Voltage (limits): 6-20V 

 Digital I/O Pins: 54 (of which 6 providePWM output) 

 Analog Input Pins: 6 

 DC Current per I/O Pin: 40 mA 

 DC Current for 3.3V Pin: 50 mA 

 Flash Memory: 32 KB of which 0.5 KBused by 

bootloader 

 SRAM: 2 KB (ATmega328) 

 EEPROM: 1 KB (ATmega328) 

 Clock Speed: 16 MHz 

 

B. RASPBERRY PI 3 

 
Figure.2.Raspberry Pi 3 

We have used Raspberry Pi 3 as a control station, which 

monitors all the sensors. 

 SoC: Broadcom BCM2837 (roughly 50% faster than the 

Pi 2) 

 CPU: 1.2 GHZ quad-core ARM Cortex A53 (ARMv8 

Instruction Set) 

 GPU: Broadcom Video Core IV @ 400 MHz 

 Memory: 1 GB LPDDR2-900 SDRAM 

 USB ports: 4 
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 Network: 10/100 MBPS Ethernet, 802.11n Wireless 

LAN, Bluetooth 4.0 

 It has 40 GPIO pins. 

 

C. L298N (MOTOR DRIVER) 

 

 
Figure.3.Interfacing of Motor Driver to Arduino 

This is used to drive the motors and the Interconnection of the 

driver with the Microcontroller is as shown above. 

 Driver: L298 

 Driver power supply: +5V~+46V 

 Driver peak current: 2A 

 Logic power output Vss: +5~+7V (internal supply +5V) 

 Logic current: 0~36Ma 

 Controlling level: Low -0.3V~1.5V, high: 2.3V~Vss 

 Enable signal level: Low -0.3V~1.5V, high: 2.3V~Vss 

 Max drive power: 25W (Temperature 75 ℃) 

 Working temperature: -25℃~+130℃ 

 

D. ESP 8266(Wi-Fi MODULE) 

 
Figure.4.Wi-Fi Module 

Wi-Fi module is used for wireless communication between 

stations of the system. 

 32-bit RISC CPU 

 64 KiB of instruction RAM, 96 KiB of data RAM 

 External QSPI flash: 512 KiB to 4 MiB 

 IEEE 802.11 b/g/n Wi-Fi 

 WEP or WPA/WPA2 authentication, or open networks 

 16 GPIO pins 

 UART on dedicated pins 

 10-bit ADC 

 

E. MOISTURE SENSOR 

 
Figure.5.Moisture Sensor 

This moisture sensor can read the amount of moisture present in 

the soil surrounding it. 

 Power supply: 3.3v or 5v 

 Output voltage signal: 0~4.2v 

 Current:35mA 

 Value Range: 

1. 0~300      : Dry Soil 

2. 300~700  : Humid soil 

3. 700~950  : In water 

F.FIRE SENSOR 

 
Figure.6.Fire Sensor 

This fire sensor circuit exploits the temperature sensing property 

of an ordinary signal diode IN 34 to detect heat from fire. The 

circuit is too sensitive and can detect a rise in temperature of 10 

degree or more in its vicinity. 

 

G. OTHER SENSORS 

 

 Temperature sensor: It is used to monitor the 

temperature of the field surroundings. 

 Ultrasonic Sensor: It is mounted on the robot to detect 

the obstacles. 

 

III. METHODOLGY 

 

This project aims at the design and development of a prototype 

for seeding operation. For sowing the seeds, first a groove is 

made after which the seed will be placed and groove is closed. 

The seed sowing methods include line sowing, dribbling, 

transplanting or putting seeds behind the plough. Seed sowing is 

one of the important activities in agriculture. For a robot to 

perform the seeding operation it should include a mechanism to 

dig the soil up to certain depth, a mechanism to feed the seed and 

another mechanism to cover the seed by soil is needed. In order 

to control all the activities like sowing of seeds, irrigation and 

monitoring the crops, a control station is required. This is 

implemented using Raspberry Pi, to which the necessary data 

required is sent using a mobile device. 

 

IV. DESCRIPTION 

 

The system consists of three main parts a mobile device, control 

station, and a robot with Wi-Fi modules. Mobile device: An 

application for the system is written for the mobile device. 

Through wireless communication the mobile device interacts and 

sends the necessary commands for the control station 

 
Figure.7. Block diagram of entire system 
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Control station: Control station consists of all the necessary 

sensors for monitoring temperature, humidity, trespassing and 

fire hazards. Raspberry Pi is used for interfacing all the sensors. 

Raspberry Pi communicates with the robot wirelessly. Robot: 

Arduino is used for controlling the robot. Robot consists of DC 

motors for the operation of wheels and for sowing purpose. A 

drill is provided for ploughing purpose. ESP 8266 module is 

used to receive the commands from the control station and to 

perform respective operations. 

 

V.ROBOT 

 

 
Figure.8. Block diagram of robot section 

The main function of the robot is ploughing the field and sowing 

of seeds in a straight path with sufficient distance between the 

seeds. DC motors are used for the wheels of the robot. Robot 

must stop for every predefined distance to plough and sow a 

seed. Drill is used to plough the field. To control movement of 

the drill up and down, DC motor is used. The frame that is 

required for the robot is made out of Aluminium sheet metal. The 

frame is rectangular in shape. The sheet metal used is having a 

thickness of 2 mm. The frame is having a cross section of 50cm 

x 30 cm with depth/height of 12.5 cm. 

 

 
Figure.9.Robotic Frame 

 

The wheels that are used for this particular work is made up of 

high quality solid rubber. The wheels are fitted over the nylon 

wheel centre. Due to this the wheels will have high strength and 

impact resistance. Since the wheels are made out of nylon and 

rubber the wheel is corrosion free. 

 

 
Figure.10. 3d and engineering drawing of wheel 

The figure below shows the arrangement of drilling mechanism. 

A high torque motor of 37Kg-Cm is used for this purpose. When 

the motor is switched on and the shaft is rotated in the clockwise 

direction the motor along with the motor mounting plate slide 

along the pillar. A maximum depth of 4.5 Cm can be obtained 

from this arrangement. Similarly, when the shaft is rotated in the 

counter clockwise direction the motor the motor mounting plate 

and the bolt will move upwards. 

 

 
Figure.11.Drive Mechanism Used For Drilling 

 

 
Figure.12.3d View Of The Bolt That Is Used For Ploughing 

 

VI.CONTROL STATION 

 

 
Figure.13.Block Diagram of Control Station 
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Control station interacts with the mobile and passes the 

commands to the robot A threshold value has been set for the 

temperature, humidity and for fire sensor. If the new value 

received exceeds the threshold value, an indication is given. If 

the moisture content is low, then motor is turned ON 

automatically and water is supplied to the crops. Notification for 

the same is sent to the mobile user. 

 

VII.MQTT PROTOCOL 

 

The communication between the control station and the robot is 

established through MQTT protocol. 

 

 
Figure.14. Implementation of MQTT protocol 

 

MQTT stands for Mobile Queue Telemetry Transport. It is 

lightweight messaging protocols based on publish-subscribe 

communication model. It is an application layer protocol used on 

top of the TCP/IP protocol. This type of communication requires 

a message broker and it looks after distribution of messages to 

the interested clients based on the topic of a message. 

 

VIII. MOBILE APPLICATION 

 

The mobile is used to send the start stop commands to the robot 

through the control station. The user will get the notification of 

the current status of operation of the robot. 

 

IX. CONCLUSION 

 

Robot effectively performs ploughing and sowing of seeds. 

Control station continuously monitors the moisture level content, 

humidity level and temperature level. This prevents unnecessary 

wastage of water and any sort of fire hazards. It uses various 

sensors to perform this action and it also works with great 

precision. The operation of control system is controlled by the 

mobile application. The system successfully eradicates the 

human error and also achieves efficient time management. It acts 

like a real boon to the farmers by reducing unnecessary wastage 

of resources. Solar panel can be used for charging in future 

development. 
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