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Abstract 
 

Agricultural has always been the backbone of India’s sustained growth and 

also plays an important role in the nation’s economy. The farmer requires to 

know the nutrient level of the soil before sowing the seeds. Generally soil 

nutrients are measured by taking samples to the nearby agricultural centers. 

But here we provide in built application for detecting the soil nutrients along 

with a seed sowing rover. In this project soil nutrients are detected by a rover 

installed with a soil nutrient measuring device. This not only provides the 

fertility of the soil, but also some additional features such as pH, moisture 

and sun light intensity. Sowing the seeds must also be taken care, as it is the 

main part of farming. Manual sowing has problems of not giving acceptable  
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spacing  between row to row and plant to plant. It also leads to less 

population of crops than recommended. In seed sowing machine system 

wheels are used for locomotion. In each complete rotation of rotating wheel 

seed falls from the seed drum and the seed plantation process takes place 

smoothly as well as without wastage of seeds. This machine reduces the 

human efforts and total time of the farming process as nutrient monitoring 

and seed sowing processes is reduced compared with the available devices.  

 

Keywords:  Soil nutrient analysis, automatic seed sowing, pH 

analysis,Agriculture,seed sowing machine. 

 

1 Introduction 
 

Agriculture is indeed the most important part of the Indian economy as it 

possess the most important job of feeding the lives. Farmers are benefitted a 

lot by the modern day technologies. They do have a lot of devices for the 

maintenance and for better harvest. Seed sowing is an important and integral 

part of the agriculture. The seeds have to be sown in an orderly manner along 

with some gaps in order to get equal amount of the inputs such as water, 

fertilizers etc., Seed sowing is generally a manual process. This will be 

conducted by a lot of methods like Broadcasting, Dibbling, Drilling etc., but 

each method has its own disadvantage. Thus an orderly sowing is vital. 

In case of modern technologies the sowing is done by a lot of rovers, but 

none of them are bound to an area. Though the farm land is larger, it doesn’t 

mean that it should be always laid straight. There should be a mechanism for 

the turning of the device once the area is over. This application is largely 

absent in modern day technologies and thus again human intervention is 

required. 

To get a better yield it is important that the soil nutrients level must be 

analyzed before sowing of the seed. This will not only lead to a good yield, 

but also give us an idea about what to be sowed at a particular soil with the 

given nutrient level. The soil nutrient level includes the minerals such as 

Nitrogen (N), Potassium (K), and Phosphorous (P). They are commonly 

called as NPK. 

The level of NPK decides the amount of fertilizers to be used for a plant 

growth. This will not only solve the problem of more investment on the 

fertilizers for a plant growth, but also will prevent the over fertilizer usage, 

which will destroy the top layer of the soil, and also doesn’t contaminate the 

water when there is excessive rain. This will stop the water pollution also to 

some effect. As it is well known that the soil nutrient levels are different for 

different places, we can estimate the nutrients and thereby get an overall 

structure of the soil and plan the fertilizer usage accordingly[1-5].  

pH and moisture are also an important factor in the plant growth. The 

higher the pH of a soil, the better the plant growth. If the pH level is below 7, 

then there is an important information that the soil is not suited for agricultre.  
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This will certainly save a lot of investment. Also the moisture of the soil is 

important as it will provide an adequate data of how much and how often 

does the soil needs to be irrigated. Again this would save a lot of money and 

also provide a vast knowledge about the soil the agriculture is made on.The 

main reason of soil health deterioration are a) Wide nutrient gap between 

nutrient demand and supply, b) High nutrient turnover in soil- plant system 

coupled with low and imbalanced fertilizer use, c) Decline in organic matter 

status, d) Emerging deficiency of secondary micro nutrients, e) Nutrient 

leaching and fixation problems, f) Soil pollution and soil acidity etc. 

 

2 Literature Survey 
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4 2016- “A Miniaturized On-

Chip Colorimeter for 

Detecting NPK 

Elements”,Rui-Tao Liu, 

Lu-Qi Tao, Bo Liu, Xiang-

Guang Tian[8] 

 

 

Conductivity 

measurement 

 

 

N,P,K 

 
3 Existing Methods 
 

The existing methods are of different types and use different principles. 

Some of them include the soil nutrient analyzed by the devices using optical 

method. Here the different soil nutrients are considered to have different light 

absorbing capabilities. Because of this there can be a detailed analysis on 

which soil nutrient say Nitrogen, Potassium or Phosphorous is present more  
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or  which one is present less. This allows us to interpret nutrient level and 

plan accordingly. 

Also another method uses the preparation of a solution that can be added 

to the soil and thereby used to find the amount of the soil nutrient.  

Conductivity method uses the calorimeter that is based on the principle of 

conduction of these nutrients. The more the conduction then based upon the 

data, we can interpret the amount of soil nutrient. 

The most common method of soil nutrient testing is by the lab testing. 

Here there are different methods for knowing different nutrient like Nitrogen, 

Potassium and Phosphorous. Each chemical is extracted and thus they are 

measured chemically in the agricultural labs. 

Sowing methods that are existent are mainly based of direct sowing from a 

rover. They will have to be manually turned or driven in order to sow in the 

designated area. These are not automatic as they require some human 

interference.     

 

4 Proposed Method 
 

The proposed system uses on field analysis for soil nutrient detection. 

Also there is an automatic rover for seed sowing. By on field analysis we are 

removing the lab assistance and thereby there is a reduction in the waiting 

time for soil nutrient analysis. The method uses a device that can 

automatically sense the soil fertility and pH along with the moisture and sun 

light intensity analysis. Just a knob is asked to move to the preferred data 

needed to analyse and there y it provides a smart technique along with less 

time consumption. 

 The rover runs in battery and provides less installation cost even if the 

batteries fail to deliver. The rover also follows the line following technique. 

Thereby there is no need for the human intervention to turn the rover or 

control it externally to specified areas of the field. The rover has two 

mechanism done at the same time such as digging and sowing. 

There is a driller provided at the bottom and the seeds are sowed in an 

orderly manner once the driller drills the hole on the ground. The seed placed 

in the seed container is put in the ground using a small collector controlled 

by a motor. 

IR sensors are used for the rover to maintain the line following 

technique. The IR sensor when detects a black surface receive the impulse 

and thus turn the motor of the wheels. This allows the rover to turn 

effectively without any human intervention and follows the field borders 

strictly. 
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5 Hardware and Software Description 
 

LED:  LED is the abbreviation for Light Emitting Diode. It is an 

electrical device that uses current for its working. When current is allowed to 

pass through it, it produces glowing light. In the early days, LED where only 

available in one colour that was red. But now there are a lot of colours which 

even includes white.  

They are commonly used for indication process. They find themselves in 

a vast area of field. Their importance may not be very important but are 

capable of indicating something even without any dismantling process. They 

are used in machineries for indicating liquid level, defect in some parts, 

switch on and off purposes, indication of power flow etc., 

       IR Sensors: The IR sensors are one of the most widely used component 

in electronics. The IR stands for Infra-Red. They are a set of IR transmitter 

and a receiver. The IR transmitter is a LED that emits IR radiation when 

powered. The receiver part receives it when it is bound back from an object. 

IR sensors are used widely to identify the presence of an object till a certain 

range. When the object is in the range it deflects the ray emitted from the 

transmitter and completes the circuit.  

              IR Sensors are widely used in gas analysis, flame analysis, moisture 

analyzer, IR ranging devices radiation thermometers etc., 

Arduino: Arduino is a microcontroller that was developed by 

Arduino.cc. This is a board that contains a lot of analog and digital pins that 

are used to combine or interface with the hardware or any other platforms. 

This device consists of 6 analog inputs and output along with 14 digital input 

and output ports. This device can easily be connected to another device using 

just a type B cable, which is very common. 

This device can accept a voltage level ranging from minimum of 7V to 

maximum of 20 V but generally prefers 9 volts. They can easily be 

programmed by the arduino IDE. This board is completely different from the 

others as it doesn’t use the FTDI USB to serial driver chip.  

DC Motors: DC motors are one of the most common appliance that 

finds its application almost everywhere in the engineering field. They are a 

device that converts Electrical energy to mechanical output. Since it is a DC 

motor, the electrical energy is Direct Current. They use electromechanical 

properties for the rotation of the windings inside them. DC motors speed cam 

be controlled by either of the following methods, either by controlling or 

varying the input voltage or by changing the strength of the magnetic field. 

DC motor consists of an electromagnet that is places in between the 

magnets which is called the stator part. When a current is passed through the 

electromagnet it gets energized and it turns accordingly to its poles. There 

will be problem in the rotation speed sometimes or polarity changes apart 

from that DC motors are nothing but a simple mechanism that finds its way 
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 in almost all aspect of the engineering field. There are different types of DC 

motor that are used in conveyors, locomotives, boosters etc., 

Relay: A relay is simply an electrical switch. They have an input 

terminals that is for getting the signals or any other form of input and contact 

terminals. Relays find their applications mainly in a circuit where a multiple 

circuit has to be maintained or controlled by a single signal. Relays are also 

used to perform computer logical applications and also used in the telephone 

line transmission.  

The relay works on the simple principle of electromagnetic attraction. 

The relay circuit when they are about to sense a current called fault current, 

they produce a temporary magnetic field. These temporary magnetic field 

uses the relay armature to open or close depending upon the external need. 

Their application mainly is to control a number of circuits at the same time. 

Also they are used to isolate the low voltage circuits form the high ones.  

Soil Nutrient testing device: This device is a multi-purpose device. They 

are used to measure the fertility of the soil along with the pH and moisture 

values. The device also provides us the data of the amount of light intensity 

available. The device detects the pH with the help of a pH probe and detects 

the moisture with the help of the moisture sensor. They also detect the 

intensity with the help of the solar panel present inside it. It consists of an 

analog meter that represents various data to be monitored.  

 

6 Working 
 

 

 
 

 
Figure 1 Block Diagram of the Proposed Method 

 

The setup is made like a rover. There is an metal from above which the 

arduino, relay and the seed storage tank is available. Below it it’s the four 

wheels of the rover and a driller that is used to drill the soil. The seed 

container also has a pulley like system that is controlled by a DC motor. 

There are two separate switches for controlling the devices two different 

operation. Figure 1 shows Block Diagram of the Proposed Method. 
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The first switch is connected to the battery which in turn is connected to 

the four motors. Thus the first switch is for the motion of the rover. The 

second switch is used for the driller and pulley operation. When the second 

swicth is turned on the motor starts the pulley operation and thus takes the 

seed in the container and is ready to put in an opening that is facing towards 

the ground. After a certain delay of start the, driller drills the hole in the soil. 

This happens prior to the seed coming down via the opening to the ground. 

Thus for every hole drilled the seed is sown in the soil.   

Since the rover follows the line following mechanism, the rover’s front 

part consists of two IR Sensors that are placed at two different ends. The IR 

sensors when detect a black surface, that will be kept at the end of the field 

border, will receive the signal back and thus the wheels 1 and 3 would turn in 

the corresponding direction. In case if the other IR sensor is detected, then 

the wheels 2 and 4 will be turning to the corresponding direction. Thus this 

will allow us to sow seed in all parts of our field.  

The soil tester part will be kept at the back part of the rover. When the 

device is lowered into the soil, it uses the probes of the device to detect the 

amount of fertility is present in the soil. Also when we turn the knob to 

desired value to be found, they will help us in finding the preferred value 

such as soil moisture, pH and sun light intensity. With all these data the 

farmer can test in multiple areas and thus come to a conclusion. 

 

7 Innovation 
 

• Using a battery less soil nutrient measuring device instead of 

conventional techniques like Optical method, Electro chemical method and 

Conductivity measurement method. It helps to determine the Soil fertility 

efficiently. 

• IoT based techniques uses to monitor and store and transfer the 

parameters continuously.  

• Development of portable rover is user-friendly for farmers. 

• Line following technique is used which will not require human 

interference in case a border reached. 

 

8 Hardware Setup and Results 
 

 
Figure 2 Hardware Setup 
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Figure 3 Indication of Fertility 

 

 
 

Figure 4 Indication of Sunlight 

 

 
 

Figure 5 Indication of pH 
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Figure 6 Indication of Moisture 

 
Table 1 Obtained Results from Different Samples 

 

 

 

 

 
 

Figure 2 to 6 shows Hardware Setup, Indication of Fertility, Indication of     

Sunlight, Indication of pH and Indication of Moisture. Table 1 provides obtained 

Results from Different Samples. 

 

9 Conclusion and Future Scope 
 

 An integrated approach has been presented in this proposal to detect the 

soil fertility provided by the soil nutrients such as Nitrogen, Potassium and 

Phosphorous (NPK) and pH level using a multi-purpose device technique. 

Also, Internet of Things (IoT) based wireless monitoring has been proposed 

for the benefit of farmers.  

This device reduces time consumption. It is automated and it is eco-

friendly. There is no involvement of human labour. This device greatly helps 

farmers in farming which makes it more useful. It also helps farmers by 

arranging their crops in an orderly manner. Also helps in easy soil nutrient 

measurement. 

Future Scope: This device has high future scope as it is based on 

agriculture field. Efficiency of the system is high compared to other device 

based on sowing and watering system.  

 
 

 

 

 

Soil 

Samples 

 

Fertility 

 

pH 

Moisture 

(max. 4) 

Sun light 

(max. 10) 

Sample 1 Too little 7 2 6.2 

Sample 2 Ideal 7 1 7 

Sample 3 Too little 6.9 2.5 7 
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