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1. INTRODUCTION                                                                      
 
The real world the farmers are progressively under pressure to feedstuff more people .This emergent 
inhabitants has developed fussier about the food they eat. Yonder organic food, there is a global 

ABSTRACT 
 
Agriculture is the backbone of our country. Robots are playing an important role in field of 
agriculture for farming process autonomously. The proposed system aims at making the 
agriculture smart by using automation and IoT technologies. Agri-robot is a robot designed for 
agricultural purposes to minimize labour and energy consumption. The highlighting features 
of this project includes Raspberry Pi based remote controlled robot to perform tasks like Seed 
Sowing and Automatic Irrigation. The efficient mechanism of the disperse seeds are led to fall 
into the soil through the seed dispenser and it includes smart irrigation with pump automation 
and intelligent decision making based on accurate real time field data. The farmers can able to 
control the robotic actions by switching onto the desired modes through dashboard from the 
mobile connected to Internet. These operations will be performed by interfacing sensors, 
motor, smart phone Wi-Fi and actuators with Raspberry Pi. It is designed to minimize the 
labour wages in addition to increasing the speed and accuracy of the work. Thus the 
multitasking robot keeping the ideology that multiple small autonomous machines could be 
more efficient than traditional large tractors and human effort. 
 
Keywords: Internet of Things, Raspberry Pi, Robot, smart phone. 
. 



 
Bulletin of Pure and Applied Sciences / Vol. 37-F (Geology), No. 1 / January-June 2018 

 

[111] 
 

impulsion to variety farming greener through using less water and pesticides. These influences mean 
farmers prerequisite to produce more, at a higher quality, and in an ecological manner.  Consequently 
arrive the robots set to improve production yield, while reducing resources required and making 
farming and exciting high-tech profession. 

 
Over the past few years technology and agriculture have come together in an unprecedented way, as 
advances in the Internet of Things (IoT). This internet of things is a part of a smart farming. The smart 
farming is an umbrella term that describes the adoption of digital technology allowing farm decisions 
to be augmented by information that comes from sensors, farm software and outside sources. It also 
refers to the automation of farm decision, where machines and system such as robots, autonomous 
vehicles and smart irrigation system, act in accordance to data coming in from the environment.  

 
The internet of things is now a household term and the world where anything can connect to 
anything via connectivity infrastructure that is significantly cheaper and far more granular than 
existing mobile networks, and devices can be added to the network at any place and time. Devices 
and application talk to each other across the network. Data is open and shared widely, with huge 
amounts of data being combined, analysed and fed into cloud-based software which automates and 
manages almost every aspect of life. The sensing devices measure changes in their environment and 
send data to a central computer to be gathered analysed and turned into information that feeds into 
decision-support systems. Data from sensors trigger actuators, components of a system that move or 
control mechanisms. Sensors and actuators together in the Internet of Things (IoT) can automate 
processes that may have been previously carried out by humans.  

 
2. RELATED WORKS 
 

[1] The Arduino ATMEGA328 at first, the vehicle will show the seed by moving around the field. After 
some days, the vehicle covers all over distance of that agricultures field. After finishing the seed 
sowing process, the vehicle will return back, it provides the water pumping when the soil is seems to 
be dry. They use a soil sensor to monitor the humidity and temperature of the soil. Side by side it 
provides the good quality pesticide spraying and fertilizer spraying. The over usage of fertilizers are 
also leads to the plants death. To prevent the plants from over fertilizers, the time delays are set using 
the relays. It also provides the special function, which pick out the unwanted grass from the soil. [2] 
The automated system, depending on the crop considering particular rows & specific columns. The 
spacing between two seeds in a column has to be entered manually. Proximity sensor is used to 
measure the rotation of wheels. To detect the obstacle in the path of the vehicle IR LED with TSOP 
receiver is used and turning position is also depend on this sensor. To check whether seed container is 
empty or not LDR sensor is used. All the operations are monitored and control by PIC microcontroller 
using sensors. [3] It plans a smart irrigation system innovation in ease which is usable by 
agriculturists. A mechanized water system framework was created to advance water use for rural 
harvests by utilizing raspberry pi. Mechanization enables us to control machines automatically. It 
control the water engine naturally, screen the plant development utilizing webcam and we can 
likewise observe live spilling of ranch on android mobiles by utilizing Wi-Fi. [4] It consists of PIC 
microcontroller system. The users press the start button the robot starts moving in the forward 
direction. When the robot starts moving in the forward motion after few distances it stops and then it 
starts drilling with the help of a drilling mechanism. After this process, there’s a Solenoid valve 
arrangement through which the seeds are being dispensed in the soil. This same procedure continues 
until the user does not switch off the circuit. Drilling process is done with DC motor and seed 
dropping in land is done with the help of a two port solenoid valve. All these process are displayed 
on LCD. 

 
3. PROPOSED SYSTEM 
There are various machine used for agricultural purposes out of which some are cost effective but 
required more man power. In multitasking agricultural robot, we are trying to reduce the cost as well 
as human dependency by making it fully automated. Shown in Figure 1.  
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The main processing unit is Raspberry pi 3 and it easy-to-use hardware and software. It is used as an 
input and output device to get continues readings from sensors and based on these readings generate 
corresponding control signals to ensure the accurate working of the robot. All the modules like seed 
sowing, soil moisture sensors, directly communicate with raspberry pi using I/O ports. This paper 
consists of two fragments and using smart phone to control system. In the present system, every 
fragment is integration with different sensors and devices and they are interconnected to one central 
server via wireless communication modules. The server sends and receives information from farmer 
end using internet connectivity. This system allows the farmer to control multitasking robot 
appliances sensors and motors from mobile phone through internet connections.  
 
3.1 Architecture of the System 
 

 
 
 
The architecture of the system (Figure - 2) it consists of Raspberry Pi 3, the heart of the project. Small 
single computer like credit card size. It works on 5V supply. It has in build wireless LAN and 
Bluetooth connectivity.  

 
The multitasking robot is capable of performing multiple operations like seed sowing and smart 
irrigation. The mechanism of the robot is guided by the signals being sent out from the Raspberry Pi 
controller. The robot is composed of 6 motors out of which two is a servo motor and the remaining 
are RPM motors. The one servo mechanism is used for seed dispensing and another servo is used for 
smart irrigation. A 12V battery supply is fed for the operation of wheels and other process. Four RPM 
motors are attached to the wheels on either side such that each side is driven by two motors each. 
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From the mobile wireless connection farmer can operate the robot by switching onto the desired 
modes through dashboard. 
 
3.2 Seed Dispensing 
For the process of seed dispensing, farmers from the mobile wireless connection they can operate the 
robot by switching the move bot mode and dispenser seed modes through dashboard. These mode 
signals are sending to the raspberry pi 3. That the R-Pi controller wheel motors and devices. The 
move bot modes are assistance to travel the robot in forward direction. After the dispenser seed mode 
are doing the seed sowing process. The seed dispensing process is to provide a light and compact 
robot adapted to be pushed over the ground to be seeded and capable of distributing seeds evenly in 
uniform quantities. A seed distribution system constructed in an upright main hopper for containing 
a mass of seeds.Then the seeds which are allowed to pass through a valve to the seed dispenser. From 
where the seeds are led to fall into the soil through the dispenser whose movement is aided by a servo 
motor. This nothing but a simple electrical motor, controlled with help of servo mechanism. 
 

 
 

As show in Figure 3, the way a servo motor reads the information it’s being sent is by using an 
electrical signal called PWM. It sending ON electrical signals for a certain amount of time, followed 
by an OFF period, repeated hundreds of time a second. The amount of time the signal is on sets the 
angle the servo motor will rotate. So for 90 degrees, divided by 18, which is 5, then add 2, and we get 
7. So on this servo 7% duty is 90 degrees.  

  
3.3 Moisture Sensing and Automation 
Soil moisture is basically the content of water present in the soil. This can be measured using a soil 
moisture sensor which consists of two conducting probes that act as a probe. It can measure the 
moisture content in the soil based on the change in resistance between the two conducting plates. The 
resistance between the two conducting plates varies in an inverse manner with the amount of 
moisture present in the soil. 

 
This paper uses Python scripts run on a raspberry pi microcontroller to send GPIO PWN output to a 
servo motor to set its angle. GPIO stands for General Purpose Input / Output which mean these pins 
can either send electrical signals to drive hardware or receive them and read sensor data. We’re using 
them as output, to send signals to a servo motor. That the servo motor act the soil moisture sensor. A 
typical soil moisture sensor consists of two components. A two legged lead, that goes into soil or 
anywhere else where water content has to be measured. This has two header pins which connect to an 
amplifier/ A-D circuit which is in turn connected to the arduinonano. The amplifier has a VIN, GND, 
Analog and Digital data pins. These mean that we can get the values in both analog and digital forms. 
The soil moisture sensor gives a resistance variation at the output. It sends analog data which can be 
converted with an integrated analog to digital converted in the arduinonano. The arduinonano are 
connected to the raspberry pi with USB cables. It sends the current soil moisture sensor data in digital 
form to arduinonano.  
 
That digital signal is given to the raspberry pi 3 boards. Then relay is switched ON/OFF to turn the 
water motor. If the soil moisture value is high then the water motor will be on, otherwise if the 



S. Kulothungan et al. / Agriculture Robot for irrigation and automation 
 

[114] 
 

moisture level is low the motor will be off through the relay. Every moisture action indicated by the 
LCD display as shown in Figure 4. 

 
Test results shows that the robot can be controlled remotely using wireless transmission of mobile 
commands to R-Pi. R-Pi forwards the commands to arduinonano and gives signals to the relay in 
order to run the water motor.  
 
3.4 Mobile Wi-Fi Controlled Robot Using Raspberry Pi 

 
In this paper agriculture robot controlled by Raspberry Pi 3 (Figure – 5). As hardware, the robot body 
is build mechanically and electronic components. The robotic control is made wireless that is; it 
controlled by the WI-FI. The smart phone and Raspberry Pi 3 board is connected through WI-FI. The 
desired mode are generated from smart phone are sent to the raspberry pi and raspberry pi receives 
these signals according to a program written in the python programming language. At this point, it is 
possible to talk about one and only communication channel. From the farmer mobile they would able 
to see the dashboard to run the robot. As shown in figure- 6. Disperse seed mode used for seed 
sowing operation. Move bot mode using for robot running. Plant servo mode used for soil moisture 
sensing. The agriculture robots are controlled through the smart phone and raspberry pi 3. 



 
Bulletin of Pure and Applied Sciences / Vol. 37-F (Geology), No. 1 / January-June 2018 

 

[115] 
 

 
 
4. CONCLUSIONS 
 
In this paper, we have introduced a systematic vision of IoT technologies for the advancement of 
agriculture. It increases the agriculture field, make tranquil work to the farmers and save the water 
and energy conservation. The raspberry pi 3 is an incredible little machine with endless automatic 
process. This smart irrigation system proves to be a useful system as it automates and regulates the 
watering without any manual intervention. Another system has been developed for the sowing of 
seeds in an automatic way. Here with the help of a robot the seeds are been dispensed in the soil in a 
proper sequence hereby reducing the wastage of seeds. 
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