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ABSTRACT 

The advancement of agriculture victimisation technology has shown to be quite beneficial in the production process. Cultivation is difficult for a brand-new 

agricultural field without understanding or monitoring the appropriate soil properties, and farmers incur financial losses as a result. This project gives a short 

overview of the victimisation sensors used in the soil watching system. Various soil sensors are in use to track temperature, wetness, humidity, and Potential of 

Hydrogen (pH) value. The data from the soil sensors is sent to the MCP3204 A/D device, which subsequently sends the data to the cloud through the Raspberry 

Pi. Finally, we will see information stored to the cloud on mobile devices as well as portable computers.  On the idea of knowledge, we all know that crop is ap-

propriate with given soil parameter. therefore, this advanced technology helps the farmers to grasp the correct parameters of the soil therefore creating the soil 

testing procedure easier. 
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1.Introduction     

Soil monitoring could be a basic procedure which is required for farming. 26% of the surface is uncovered as land. People live on the earthbound strong 

bedrock of earth a weathered rock, therefore called soil. Soil could be a blend of inorganic mineral particles and natural matter of differing size and 

arrangement. The particles frame around 50 you look after the dirt's volume. Pores containing air and water involve the remainder of the quantity.[1] 

The vital parameters should are measured within the dirt are temperature, dampness, mugginess and lightweight. Nowadays, an agricultural industry is 

one part that's an important wellspring of economic process. Horticulture is viewed because the nation's best field that productive.[6] A rural part utiliz-

es the labor to figure, as an example, utilizes the manual framework to screen the dirt condition yet they not effectiveness and temperamental to assem-

ble information. What’s more, by utilizing the manual framework; an excellent deal issue can happen, and for example, it'll diminish the efficiency and 

nature of the item. Sensor to control the clammy and to analyze the dirt condition is not available. Costs will increase. to research or screen the difficul-

ty and sit around idly or vitality to induce the result. within the meantime, the client will depend on the lab framework to understand the past informa-

tion.[7] Besides, in farming, as an example, seed oil must watch the dirt for development. Envision when the plant has debased, the client or rancher 

will have less cash and the way much time 2 that they need to recoup. So to diminish such drawback we want such framework which is useful for de-

velopment of agriculture field. Quantity of NPK (nitrogen, phosphorus, and potassium) Crop type and plant growth status determine what quantity of 

fertilizer should be used. NPK contents in soil Since macro nutrients are distributed unevenly on a small scale throughout the field, numerous research-

ers have sought to develop sensors that could map these nutrients to advise the proper amount of fertilizer to add. to be provided and to settle on the 

correct crop for multiple cropping within the same land, we'd like to live the particular amount of nutrients present within the soil for achieving the 

sustainable agriculture maintaining and for minimizing any countries economic losses and environmental impacts, proper management of essential soil 

nutrients play an important role.[2]Technology plays an expedient role for improvement of environment and for achieving the economic goals. 

2 Literature Survey 

1. REAL TIME EMBEDDED BASED SOIL ANALYZER (Jayaprahas.J et.al:2014)  

 

Real time-based soil analyses are used to do analysis of various soil nutrients parameters with the help of the pH value and the, soils electrical conduc-

tivity (EC). Various nutrients are available depending on the pH value. Based on the nutrient availability, recommendation for cultivating particular 

crop is also done.  
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2. IMPLEMENTATION OF WIRELESS SENSOR NETWORK FOR REAL TIME MONITORING OF AGRICULTURE (Apurva.C 

et.al:2016)  

This system permits cultivation in places with water scarceness thereby up property. moreover, the web link permits direction through mobile telecom-

munication devices, like smartphones. this may even be wont to guarantee trustworthy irrigation of farm fields within the cultivation domain, addition-

ally as for husbandry and flower gardening areas since we've the choice of looking for wetness levels.  

 

3. SENSING TECHNOLOGIES FOR PRECISION SPECIALTY CROP PRODUCTION (Alchanatis.V et.al: 2010)  

An overview of many sensing technologies for specialist crop production using precision agriculture is presented in this study. Based on the observa-

tion and recommendations from these studies, the following needs and future directions have been identified. 

 

4. SENSOR TECHNOLOGIES FOR PRECISION SOIL NUTRIENT MANAGEMENT AND MONITORING (S.Balasundram 

et.al:2012)  

An advantage of the go sensors is that they provide nondestructive and rapid measurements of soil variability, which enables precise soil nutrient man-

agement and monitoring Increasing the population growth coupled with the increasing risk associated with climate change inevitably require a con-

summate increasing agriculture productivity. 

 

5. SOIL MACRONUTRIENT SENSING FOR PRECISION AGRICULTURE (Hak-Jin Kim et.al:2009)  

As the use of fertilizers has increased, the need to monitor soil nutrients has risen. Traditionally, these measurements have been conducted in a central 

laboratory, involving tedious sampling, transportation, and documentation.  

3.EXISTING SYSTEM 

A while past days, agriculture is used to examine the dirt and would possibly develop the desired harvests different parameters aren't specifically pro-

verbial to them to envision the dirt. At that time once the dirt testing labs unit of measurement accustomed visualize the highlights of soil at intervals 

that varied uninteresting procedures happen to examine every parameter of the dirt. afterward, varied continuous activities for autonomous oil observant 

reason for existing were finished utilizing check frameworks and wired sensors. the knowledge gathered is transmitted through ZigBee, GSM, GPS, 

and utterly completely different advancements. 

4DESCRIPTION 

The soil nutrient identification system consists of associate chemistry device, Arduino microcontroller, interface, cable affiliation, regulated power 

offer, soil sample, LCD, and PC. The prevailing system detects soil NPK value by using a multimode plastic fiber optic device. answer of soil beneath 

check is lighted by utterly completely different light-weight colors.[10] The optical NPK fiber is based on the interaction between incident light and 

additional soil properties. specific the reflected light-weight vary due to the soil's physical and chemical properties. This device works on the quantita-

tive analysis principle, that deals with the activity of colored intensity. The device probe consists of seven fibers organized in coaxal configuration with 

central fiber acting as causation fiber. The driving circuit of light-emitting diode consists of voltage to current device, buffer, and a subtractor. The 

cooled light-weight older the fiber to the solution of the soil sample. relying upon NPK values of the soil light-weight of specific wavelength and 

strength gets absorbed by the answer and so the remaining gets reflected. The reflected lightweight is get collected by the receiver probe therefore con-

verted to associate electrical signal using a phototransistor. The device output is tag in terms of deficient half values as per the quality chart. Results 

don't seem to be correct and it wants longer. The diagram for the prevailing system is given below  

 

BLOCK DIAGRAM 
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1. CaCl should be within the range 5.5-7.5 for best vine performance. 

2. it's high cost. 

 

5PROPOSED SYSTEM FUNCTION 

In this paper, it had been projected to actualize a distant device organization related to a unified essential hub utilizing ZigBee, Central Observation 

Station (CMS) was implemented through System International for Mobile (GSM) technology or GPRS (General Packet Radio Service). 

This framework infers checking various factors, as associate example, moistness, soil wetness and provides remote observant utilizing zigzag Bee that 

sends information remotely to a focal server that gathers information to the receiver and permits it to be shown PRN any loads of absent to the shopper 

versatile. throughout this project, we have a tendency to tend to vogue a system that is helpful for agriculture. The temperature device, analog wet de-

vice, condition device, and pH value have to be compelled to be unbroken at intervals the soil of the two samples. With this raspberry pi Module, [the 

information the information] is sent to the cloud, where the user is able to view it soil parameter data on the transferable furthermore as PC exploitation 

applications programmed at intervals the look of the graph. The  Block diagram for the soil nutrient activity coalition vegetable exploitation IoT is 

given below, 

 

a) TEMPERATURE SENSOR 

They are devices used to measure the temperature of a substance or environment.  

1) contact sensors and  

2) noncontact sensors. 

The three main kinds are thermometers, resistance 

Temperature detectors, and thermocouples. Those sensors 

Measure a property (i.E., the extent of a liquid, contemporary viaA cord), which changes with temperature additionally, to the3 main types of tempera-

ture sensors, there are Numerous different temperature thirteen sensors are to be had for use. Contact sensors measure the temperature of the issue to 

Which they're connected by means of assuming or knowing that each (the sensor and also the object) are in equilibrium - in different Words, there may 

be no heat change among them. 

 

BLOCK DIAGRAM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) SOIL MOISTURE SENSOR 

Soil moisture sensors (SMSs) measure soil moisture at the foundation zone and regulate the prevailing conventional irrigation timer, When installed 

and used properly, this device can save considerable amounts of water. With drier or wetter soil conditions, a customized soil water content threshold is 

appropriate. 

 

c) HUMIDITY SENSOR 

A stickiness sensor is a gadget that actions the dampness in its current circumstance and converts its discoveries into a comparing electrical sign. RH 

sensors should consequently quantify temperature to see proportion. Interestingly, outright mugginess is estimated without connection to temperature. 
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d) PH SENSOR 

A proton concentration device helps to live the acidity or pH of the water with a value between 0-14. The proton concentration of water can facilitate 

make sure the standard of water. live the proton concentration might to boot supply indications of pipe corrosion, solids accumulation, and totally dif-

ferent harmful byproducts of a technique. 

 

 

e) NODE MCU [MCP3208] 

Communication with the gadgets is completed employing a easy serial interface compatible with the SPI protocol. 

6. RESULTS  

PH sensor, temperature sensor, situation sensors, NPK sensor, hub MCU. Soil situation sensors revel in the meter water content material in the dust. 

moistness gadget is one in every one of the chief vital gadgets that has been wide in customer, modern, biomedical, natural, and so on. applications for 

live and looking humidity. once aggregation all the knowledge regarding the plant, the background python cryptography can send to the knowledge 

image. Then it's generally sent to the farmer's mobile.  

 

 

 

6.1 Nutrient parameters 

 

 

 

 

 

 

 

 

 

 

 

 

 

7.  CONCLUSION 

Time is that the fundamental issue for soil supplement discovery since the changeability of soil supplement levels is to boot very high over the long run. 

as a results of sophisticated soil pre-treatment and analysis, customary testing time for NPK is long. This approach for live the soil parameters is used 

for economical plant growth. The results obtained from the measure have shown that the system performance is sort of reliable and proper. the manda-

tory parameters of the soil like temperature, moisture, humidity, and proton concentration worth square measure checked by the individual sensors. The 

measured parameters square degree transmitted to the cloud thru the raspberry pi. Finally, we are going to see the graph of soil parameter and accepta-

ble crop for this parameter on movable equally as laptop computer through the browser. 



International Journal of Research Publication and Reviews, Vol 3, No 3, pp  267-271 March 2022                                         271 
 

Acknowledgment 

First and foremost we thank the almighty, the greatest Electronics and Communication Engineers of the universe for giving us such a speculate 

years. This is the time to express  foremost  thanks  and  gratitude to the honorable Shri. R. KANDASAMY, Chairman of 

Muthayammal Educational Trust and Research Foundation for providing the excellent infrastructure to carry out this project. We wish to 

express our heartfelt gratitude and hearted thanks to our Secretary Dr. K. GUNASEKARAN, M.E., Ph.D., F.I.E, Muthayammal 

Educational Trust and Research Foundation, for the motivation, esteemed co-operation and encouragement throughout this work. We  express  

our  sincere  thanks  and  profound  gratitude  to  the  principal Dr. M. MADHESWARAN, M.E., Ph.D., MBA, Muthayam-

mal Engineering College, for granting permission to undertake this project. We have immense pleasure in expressing our sincere gratitude to our 

Dean of Product and Consultancy Dr. B. GOPI, M.E., Ph.D, for his meticulous guidance which was an inspiration to us. Perhaps our deepest 

thanks go to Dr. U. SARAVANAKUMAR, M.E., Ph.D, Head of the Department, Department of Electronics and Communication Engineering, 

for his stimulating comments, which helped us in bringing things in our way.  We  also express  gratitude and  heart  full  thanks to  

our  project  coordinator Dr. R. PRAVEENA M.E., Ph.D., Associate professor, who has motivated us in the completion of the project.  We 

are very thankful to Mr. M. ESWARAMOORTHY M.E., Supervisor, who has constantly motivated and inspired us in rending to completion 

of the project. We also express our gratefulness to our parents, our faculty members and friends for their affectionate blessings and loving co-

operation at all stages of this academic venture. 

 

References 

[1] Apurva C, Pusatkar Vijay S, Gulhane,(2016), Implementation of Wireless Sensor Network for Real Time Monitoring of Agriculture. International 

research journal of engineering and technology (IRJET). Volume: 03 issue: 05. 

[2] Bah A, Balasundram S K and Husni M H A (1012), Sensor technologies for precision soil nutrient management and monitoring‖, American Jour-

nal of Agricultural and Biological Sciences 7 vol. 1, pp. 43-49. 

[3] Bogena H R, Huisman J A, Oberd Erster C (2007), Evaluation of allow cost soil water content sensor for wireless network applications, Journal of 

Hydrology, 32- 42. 

[4] Dhivya J, SivaSundari R, Sudha S, Thenmozhi R (2016), Smart Sensor Based Soil Monitoring System‖, International Journal of Advanced Re-

search in Electrical, Electronics and Instrumentation Engineering,Vol. 5, Issue 4. 

[5] Hak-Jin Kim, Kenneth A. Sudduth and John W. Hummel (2009), Soil macronutrient sensing for precision agriculture‖, in Journal of Environ-

mental Monitoring, vol. 11, pp. 1810-1824. 

[6] Jayaprahas J, Sivachandran S, Navin K, Balakrishnan K (2014), Real Time Embedded Based Soil Analyzer. International Research Journal of 

Engineering and Technology (IRJET). Volume: 3 Issue 3 | March 2014 

[7] Joseph V. Sinfield, Daniel Fagerman, Oliver Colic (2010), Evaluation of sensing technologies for on-the-go detection of macro-nutrients in culti-

vated soils‖, in Computers and Electronics in Agriculture, vol. 70, pp.1–18. 

[8] Kay Smarsly (2013), Agricultural ecosystem monitoring based on autonomous sensor systems‖,IEEEConference. 

[9] KedariSaiAbhishek and Malarvizhi S (2016), Design and Implementation of a Wireless Sensor Network on Precision Agriculture, I J C T A, 

9(37), pp. 103-108, International Science Press. 

[10] Lee W S, Alchanatis V, Yang C, Hirafuji M, Moshou D, Li C (2010), Sensing technologies for precision specialty crop production‖ in Computers 

and Electronics in Agriculture, vol. 74, pp. 2-33. 

[11] Prof C. H. Chavan, Mr.P.V.Karande (2014), Wireless Monitoring of Soil Moisture, Temperature & Humidity Using Zigbee in Agriculture‖, Inter-

national Journal of Engineering Trend sand Technology (IJETT) –Volume11. 

[12] Zhang Xihai, Zhang Changli, and Fang Junlong (2009), Smart Sensor Nodes for Wireless Soil Temperature Monitoring Systems in Precision 

Agriculture‖, 237-241. 

 


