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Abstract— This work is done with an aim of improving the 

cultivation of food crops. The main objective of this system 

is to control agricultural irrigation by deriving soil moisture 

values and irrigating only the necessary points, the whole 

process being automated. Anyone at any time can access it 

within the connective range. This work is a study of several 

smart agricultural systems with IP connectivity for accessing.    
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I. INTRODUCTION 

Agricultural automation using Remote Monitoring 

Agricultural System is an attempt to reduce the burden of 

maintaining a farm for small scale by automating the most 

commonly performed tasks such as watering of plants and 

finally even monitoring soil moisture and fertilizing 

vegetables. In addition to all of the above the architecture of 

Remote Monitoring Agricultural System (RMAS) is modular 

i.e. there is sprinkler system which is free to move in 

horizontal and vertical direction, mounting this arm on a 

moving platform gives this system freedom of movement 

along 3-axis. 

Most agricultural food production in the present day 

is performed in large scale. While it has been set to produce 

huge amounts of food at a relatively cheap price, monocrop 

farming uses up specific nutrients for different crops, as well 

as using large amounts of water [3]. The idea with RMAS is 

to shift dependence on large scale agriculture by giving 

people the option of cultivating their own plants with little to 

no actual physical labour on their part. RMAS is a small 

farming robot that moves on tracks and navigates a plot of 

land by imaging the plot in a cartesian based plane. There are 

a few essential parts of the system to be familiar with the bot, 

the tracks, the tools, the servos. The sprinkler system is the 

part that moves around over the plot using the tracks and 

waters the plot. The system can select from different tools to 

accomplish more than a single task from watering, checking 

soil moisture etc. Some of the current limitations in this 

iteration of RMAS is that plants cannot be taller than 3 feet 

or wider than the planter box since the system has limited 

mobility. 

The area of digital electronics and smart systems has 

become one of the fastest developing application-based 

technologies in the world. The incorporation of the mobile 

communication technology into the automation systems, now 

allows the user to use mobile application on their phone to 

control their farms from within a given distance. The system 

uses a protocol that requires no special modification on 

network infrastructure. Here, Android mobile phone which 

acts as the server allows user to control the farming 

procedures. 

II. LITERATURE SURVEY 

The paper mainly concentrates on soil moisture sensor 

readings from the given plot and transmits the data to android 

application. Required amount of water is sprayed according 

to the data collected by the soil moisture sensor. The data and 

further action are shown on the android applications. 

“Automatic irrigation System on Sensing Soil 

Moisture Content” is done to automate irrigation mechanism 

which checks the dampness of soil and the pumping motor 

turns ON and OFF accordingly. 

With Automated Farming System, the aim is to 

reduce wastage of water as well as to reduce manual labour. 

The speed and accuracy of farming can be increased with 

automation. 

Savvy cultivating is an idea rapidly getting on in 

farming field. Multitasking Farm-bot is proposed to integrate 

agriculture process in a single robotic application. Main 

objective of the system is to design and implement scale 

model which is cheaper and open source agriculture 

automation system that conforms to principles of 

Autonomous Robot Architecture mainly concentrating on 

structural, centralized control. 

The Farm Bot system is an easy access to small scale 

local farming which have various observation system 

regarding agricultural environment such as humidity and soil 

moisture along with other factors. Real time data is taken by 

wireless sensor nodes and the data is processed and the 

system starts up accordingly [4]. 

III. DESIGN OF RMAS  

The main aim of the RMAS system is to create a compatible 

model which can be used in small scale farming area and 

indoor agricultural green house. The main frame is mainly 

made up of steel and this steel frame is kept on the agricultural 

plot. The fertiliser and water tank are attached on top of the 

frame which supply water and fertiliser to the sprinkler on 

demand. Three slider which moves in x, y, and z are mounted 

on the frame and the ecteronic parts ensures its movement. 

The z direction slider is having the sprinkler and soil moisture 

sensor attached to it. 

 
Fig. 1: 2D drawing of RMAS 
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The Fig 1 Shows the 2D image of RMAS with 

components. The top and side view is shown where the tanks 

which holds fertiliser and water is numbered as 8.  The soil 

moisture sensor is attached to the z direction slider which is 

numbered as 7. The RMAS system frame can be increased 

according agricultural plot for small scale vegetable farming. 

The system design can be modified instead of sprinkler seeder 

can be placed and with required programming the system can 

do seeding process. 

 
Fig. 2: 3D Model of RMAS 

The 3D model gives a peripheral view of the 

proposed system. This system can do multitasking under an 

android application without any labour effort. Material of the 

RMAS can be changed according to conditions of 

environment. It can be made with polymer or stainless steel 

for more strength and less corrosiveness. The 3D fig shows 

the slider movement in x, y and z direction with the help of 

screw rod rotation. The frame kept at a height so the it does 

not hinder the growth of the crop or vegetables which is being 

grown on the agricultural plot. RMAS with this design cannot 

be compatible with large scale production. With few 

adjustments in the design it can be used for large scale 

agricultural system. This system can be mainly used in green 

house agricultural methods. 

IV. WORKING PRINCIPLE 

RMAS is Arduino based remote irrigation system developed 

for agricultural plantation. The Arduino system controls 

whole working of RMAS. With the electronic parts and 

programming part done, the system is tested and calibrated 

according to the need of the plot. There is android application 

which gets the data via wifi or gsm module and the action 

which is given by the farmer is noted and processed [1]. 

The Soil Moisture Sensor placed on the z direction 

slider dips in to the soil near the plant with prescribed location 

and takes in value of moisture content. If the moisture level 

is below the level given by the system, the sensor retracts and 

the pumps switches on and sprays the water in that area. The 

farmer can control when to give the fertiliser and input the 

data into the application [5]. According to length and height 

of the slider from the ground the movement of slider is 

restricted to a limit. The length of the slider is noted down 

and fed to the Arduino, when upon movement the slider stops 

at the end of the frame and goes to another location for 

spaying. The z direction slider is kept at a height and moves 

down with prescribed movement so that it does not hinder the 

growth of the plant. 

There will a set of location given to the system to 

sense the soil moisture and these areas are checked with a 

time interval or upon famers command by android application 

[2]. The amount of water and fertiliser to be sprayed is already 

inserted in the Arduino. The movement of the slider is by the 

screw rod which is attached to the spur gear with 4:1 ratio 

which is attached to the DC motor. Here a 60rpm motor is 

giving power to the spur gear. With 4:1 ratio the screw rod 

gets more torque output. The screw rod is attached with slider 

with two bar supports to distribute the weight and slides when 

the screw rod rotates. The z direction is having gear motor 

which controls the movement downwards. This way the 

RMAS irrigates the vegetable agricultural fields. 

V. OBJECTIVES  

The main objective of the proposed RMAS is to reduce 

human effort to a large extend. The wastage of water can be 

reduced a lot. Required quantity 0f water and fertiliser is only 

needed which will reduce the cost of fertilisers.  

The whole system is automated so labour cost can 

be reduced and irrigating in midday sun is a problem for 

farmers which can be avoided with RMAS. Time to time 

water and fertiliser is given to the plant so that efficiency of 

irrigation can be increased which will result in the economical 

growth of the farmers. For future generations to come, RMAS 

is good irrigation system which can be implemented for 

seeding, watering and maintenance of plants. 

VI. RESULTS AND DISCUSSION 

Soil moisture reading from different locations on the plot is 

taken and noted down. The threshold vale of moisture content 

is 30% if the value goes below the value, then the motor turns 

on and sprays the water. 

MOISTURE CONTENT MOTOR INFO 

35.65 OFF 

23.45 ON 

58.26 OFF 

73.15 OFF 

Table 1: Soil Moisture Readings 

The above table shows the working condition of the 

motor and slider movements. According to the prescribed 

value inputted into the Arduino the RMAS works 

accordingly. 

Amount of water discharged from the sprinkler in 1 second = 

36.41ml 

Velocity of water pumped out = 1.854 m/s 

Length and breadth of RMAS = 90 & 45 cm 

Time taken by slider to move from one end to another end on 

x direction = 1.6 mins 

Time taken by slider to move from one end to another end in 

y direction = 40 sec 

Time taken by slider to move from one end to another end in 

z direction = 25 secs 

According to the length and height of the slider the speed and 

time can adjusted by increasing the rpm of motor or by 

changing the program of Arduino.  
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VII. CONCLUSION 

In this fast-paced world, everything is being revolutionized 

and almost every work is being made automatic. The RMAS 

machine will indeed be another addition into the lot. This 

machine is not only aimed to be used by the large-scale 

agricultural land it’s designed in such a way that it’s 

economical so that even middle and small-scale agricultural 

land can use it. 

The machine is user friendly and hence does not 

require skilled workmen for its operation. It’s hygienic and 

reduces the strain of the workers. The machine when 

produced in large numbers will result in drastic reduction of 

its cost. This machine will surely provide a better option when 

compared to the present conventional method of agricultural 

system and will be profitable for farmers. With help of current 

technology farming can be an effortless process and better 

efficiency can be drawn out of it. So we need systems like 

RMAS to come up and improve the current irrigation 

methods. 
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