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ABSTRACT 

The objective of this paper is to the analysis of main soil properties such as organic matter, 

essential plant nutrients, a micronutrient that affects the growth of crops and find out the suitable 

relationship percentage among those properties using Supervised Learning, Convolutional Neural 

Network. Although these parameters can be measured directly, their measurement is difficult and 

expensive. Convolutional Networks(CNN) are trained with reference crops’ growth properties available 

nutrient status and its ability to provide nutrients out of its own reserves and through external 

applications for crop production in both cases, BPN will find and suggest the correct correlation 

percentage among those properties. This deep learning system is divided into three steps, first sampling 

(Different soil with the same number of properties with different parameters) second Convolutional 

Algorithm and third Weight updating. The performance of the Convolutional Neural network model will 

be evaluated using a test data set. Results will show that artificial neural network with a certain number 

of neurons in hidden layer had better performance in predicting soil properties than multivariate 

regression. In conclusion, the result of this study showed that training is very important in increasing the 

model accuracy of one region and result in the form of a guide to recognizing soil properties relevant to 

plant growth and protection. 

INTRODUCTION 

Horticulture is for the most part reliant on the soil quality yet over the long haul increasingly agrarian 

generation brings about the loss of supplements present in the soil. It require recognizing methods that will back 

off this disposal of supplements and furthermore will restore the required supplements with the soil, so continue 

getting high caliber and great amount of crop productions [1]. In horticulture, great soil wellbeing implies 

capacity of soil to forces physical, compound and organic exercises for reliable profitability of high product 

yield. Great nature of soil guarantees us for maintenance and arrival of water and supplements, upgrade and 

steady root development while keeping up biotic condition, giving the normal outcome and opposes foulness 

[2].  

Soil is very essential for the plant life. It is composed of solids (minerals and organic matters), liquids (water 

and dissolved substances), and gases (mostly oxygen and carbon dioxide) and contains living organisms. All 

these elements provide its physical and chemical properties. Managing the soil properly is necessary in order to 

preserve its fertility, obtain better yield and respect the environment. Testing the soil on the other hand is a must 

in order to manage it properly. A soil test is the investigation of a soil example to discover supplement 

substance, composition and different attributes. Soil tests are normally performed to decide richness and 

demonstrate insufficiencies that should be cured [3].  

Soil nutrients examination is valuable for agriculturist to figure out which kind of yields to be 

developed in a specific soil condition. In this work data mining classification methods are utilized to 

investigation the soil nutrients Data mining is a process of extracting information from a data set and converts it 

into an understandable structure for further use. Different data investigation methods are accessible for farming 

exploration field. Classification is one of the data mining techniques that automatically create a model of classes 

from a set of records that contains class labels. Popular classification techniques include decision trees, neural 
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networks, k-nearest neighbour, SVM, and Naïve Bayesian classifier etc. Soil has three types of characteristics: 

physical, chemical, and biological. This paper mainly focuses on chemical characteristics.  

Chemical properties of soil involve the management of soil nutrients at the most basic level. Mineral 

nutrients within the soil have either a positive or a negative charge. The nutrients with a positive charge 

(including calcium, magnesium, potassium, ammonium, and sodium) are held by negatively charged clay 

particles and organic matter. The soil supplies the following essential nutrients for proper plant growth and 

production. These nutrients can originate from weathered minerals or from decomposing organic matter. The 

nutrients are classified into three forms Primary, Secondary and Micro. The Nutrients and their plantavailable 

forms are  

Primary Nutrients: Nitrate, Ammonium Phosphorus and Potassium  

Secondary Nutrients: Calcium, Magnesium and Sulfur 

Micronutrients: Iron, Manganese, Boron, Molybdenum, Copper, Zinc, Chlorine, Nickel and Cobalt  

The primary nutrients are used in the greatest amount by the plant. Analysing nutrients is one of main 

topic in agriculture field. It is mostly helpful for agriculturists to figure out which sort of yields to be developed 

in a specific soil condition. This paper focuses on classification of the soil nutrients analysis based on the 

selected nutrients for some district (Ariyalur, Coimbatore, Karur, Salem, Thanjavur and Trichy) in Tamil Nadu 

RELATED WORK 

Examination the soil data using distinctive algorithms and forecasting method. A report is exhibited 

using different classification algorithms i.e. Naïve Bayes, J48 (C4.5), JRip with the assistance of data mining 

tool WEKA [4]. Predicts soil richness using decision tree algorithm. In [6], the author forecasted soil 

characteristics and examined soil data using classification techniques. Soil properties, for example, pH value, 

Electrical Conductivity (EC), Potassium, Iron, Copper, etc. were classified using classification algorithms like 

Naïve Bayes, J48 and Jrip[5].Use KNN, Naïve Bayes and J48 for analyzing soil data. This research suggests the 

fertilizer based on the level of nutrients found in the soil test set[7]. Focus on classification of soil richness rate 

using J48, Naïve Bayes, and Random forest algorithm. J48 the algorithm gives a preferable outcome over other 

algorithms. Decision tree form by J48 algorithm assists the cultivator and decision makers to identify the soil 

richness rate and on the premise of nutrients found in the soil specimen, different fertilizers can be suggested 

[2].Investigate whether the Salem district soil is appropriate or nonsuitable for crops development in view of pH 

value using data mining classification techniques. The outcome demonstrates that the accuracy of J48 is high 

compared to Naive bayes, Jrip and BayesNet. And it also shows that the major part of the Salem locale soil is 

appropriate for development of many harvests[8]. Argued GATree, Fuzzy Classification rules and Fuzzy C-

Means algorithm for classifying soil surface in horticulture soil data. Classification based on Fuzzy rules gives 

much performance than GATree [9]. In [10], Naïve Bayes, JRip and J48 algorithms are compared. JRip 

classification algorithm gives improved outcome and it is efficiently classified into a maximum numberof 

instances comparing with the other two. It [11] explains the comparison of different classifiers and the outcome 

of this research could improve the management and systems of soil users, throughout a large fields that include 

agriculture, horticulture, environmental and land use management. It [12] give an investigation of the soil data 

using different classification algorithms and forecasting methods. Soil testing research centers examination the 

soil and gives the sample data set. It will require a considerable measure of time to characterize the soil datasets 

manually. The [13], is an analysis of soil properties using Back Propagation Network. This research uses the 

gradient descent algorithm in training the samples. Back Propagation algorithm produces a better result. This 

work focuses on a method that uses data mininga technique to analyze the soil nutrients based on hybrid 

algorithm. 
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TECHNOLOGIES USED 

Reference No Data mining algorithms used Final Outcome 

[4] 
data mining, Naive 

Bayes,J48 

In general, this techniques are time 

consuming and highly expensive. 

[5] J48, NBTree, SimpleCart J48 only gives 91.90 % accuracy 

[7] 
Naïve Bayes, K-Nearest 

Neighbour, J48, Cla 
Cla gives 95.9184 accuracy 

[8] 
Data mining, Bayesian 
networks, Naive Bayes , 
JRip, J48 

Accuracy is calculated by sum of true 
positive added with sum of true 

negative and the result is divided by 
total number of population. 

[9] 
Genetic Algorithm, Fuzzy 
Classification, Fuzzy 

Clustering 

Fuzzy C-means algorithm is more 
suitable algorithm for Unsupervised 

Fuzzy soil data 

[10] Naive Bayes, J48, JRip 
The JRip algorithm gives the high 
prediction accuracy is 98.18% 

[11] Naive Bayes 

The experiments conducted analysed 

small number of traits contained 
within the dataset to determine their 
effectiveness when compared with 

standard statistical techniques. 

[12] Machine Learning 

There are chances that Soil samples 

may get misplaced and farmers may 
get wrong reports. 

[13] 
Neural network, Back 
Propagation Learning, 

Machine Learning 

More time is needed 

 

CONCLUSION  

Day by day the need to maintain the health of the soil resource base as an important for sustainable 

development is progressively being identified. Science and technological developments in Remote Sensing and 

Data Mining are producing the new opportunities for low cost and efficient applications for characterizing and 

monitoring the health of the soil resource base like waste vegetables, Crops, seeds, Green manure and 

Vermicomposting. It is important that we learn more about soil to sustainably maintain and protect it for future 

generations. The Remote Sensing gives us various hyper spectral privileges to do rapid and cost effective 

analysis of soils that could provide new opportunities and also various different quantitative measurement 

techniques for farmers, land managers, local authorities and researchers in assessing and managing soil quality. 

Soil is a critical part of successful agriculture and is the original source of the nutrients that we use to grow 

crops. Nutrients are also a part of the food of animals. At the end, we benefit from healthy soil. The healthiest 

soils produce the healthiest and most abundant food supplies. According to the literature here we concluded that 

Data mining and Remote Sensing domain provides various algorithms and prognosis techniques for 

classification of soil characteristics data. 
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