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Abstract 
 
Agriculture is our main source of livelihood and the basis of our land. Given 

the current challenges of water scarcity, uncontrolled costs due to supply and 

demand and climate uncertainty, farmers need to be equipped with smart 

farming. In particular, climate change, low irrigation equipment, declining 

soil fertility and the use of traditional farming methods need to address the 

problem of low crop yields. Soil is an important parameter that affects the 

prognosis of yield. Soil nutrient analysis helps farmers and soil analysts to 

get higher crop yields as per earlier advice. Machine learning (ML) is a 

technique of estimating crop yields in agriculture. In this article, data for 

pilot setup was collected from real-time data sets. Includes soil samples for 

crops. In this study, five supervised ML techniques namely K-Nearest 

Neighbor (KNN), Multinomial Logistic Regression, Naïve Bayes, Artificial 

Neural Network (ANN) and Random Forest have been smeared on the 

together data. To assess the performance of each technique under study; five 

different parameters have been evaluated, that are briefly disused in result 

section. Experiments were accepted out to find out the most exact 

methodology for assessing crop yields. 
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1 Introduction 
 

Because of its direct dependence on climate, human climate change has a 

direct impact on the agricultural sector compared to others [1]. The nature 

and extent of these impacts will depend on the development, performance 

and timing of the climate system. This article focuses on the last item: 

forecasting performance based on weather conditions. Detailed weather and 

crop models are important for predicting the impact on agriculture, as well as 

for predicting, mitigating, and adapting to the economic and environmental 

consequences associated with climate change. 

Crop modeling relies heavily on deterministic and biophysical crop 

models to assess the impact of climate change [2]. These simulations are 

based on detailed descriptions of plant physiology and remain particularly 

important in assessing reply mechanisms and adaptive variants [3]. However, 

statistical models, as a rule, are superior to them in predicting large spatial 

dimensions [4-5]. In particular, statistical models have been used in the 

mainstream literature following Schlenker and Roberts [6] to show a strong 

correlation between overheating and poor yields. These approaches were 

based on standard econometric methods. Recent work has focused on 

integrating crop models with statistical simulations, incorporating agri yield 

models into statistical simulations [7], and using information from crop 

simulations in the parameters of statistical simulations. [8-9]. 

In parallel, ML methods have made significant progress over the past 

decades. From a philosophical point of view, machine learning is very 

different from scientific statistics, mainly because they have different 

objectives and focus on predicting outcomes rather than predicting the nature 

of the mechanical process resulting from them [10]. 
 

2 Literature Review 

 

Md. Tahmid Shakoor et.al [11] has proposed an Farming Making Output 

Prediction Using Supervised ML Techniques. In this study, we've given the 

analysis potentialities for the ordering of soil by mistreatment well-known 

classification procedures as J48, and One R and Naïve Bayes; in data 

processing.  

We have ascertained the comparative study of those algorithms have the 

various level of accuracy to determine the efficiency and potency of  
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predictions. However, the advantages of the higher considerate of soils 

classes will recover the productivity in farming, lessen dependence on 

fertilizers and build higher prognostic rules for the advice of the rise in 

harvest. In the future, we have a tendency to contrive to form a Soil 

Management. 

G Srivatsa Sharma [12] has proposed a two supervised classification ML 

formula has been enforced during this study. the choice Tree Learning ID3 

(Iterative Dichotomiser 3) and KNN notice the patterns within the knowledge 

set containing average heat and precipitation worth gotten throughout the 

cropping amount of 6 main crops in 10 chief cities of Bangladesh for the past 

twelve years and provides the prediction. ID3 uses the choice tree table that 

contains of the ranges of the precipitation, hotness and yield knowledge. The 

research provides an answer to the current downside that was much required 

for farmers in People's Republic of Bangladesh. Though the research is 

restricted to some mounted dataset, the long run ahead potentials adding of a 

lot of knowledge which will be analyzed with more ML methods to come up 

with crop predictions with higher exactness. Moreover, the analysis will 

result in profits and invention of progressive farming methods which will 

recover our economy and can facilitate United States stand out as a 

technically progressive country. 

S.Veenadhari et.al [13] has proposed the system projected during this 

work is created by a neural network wherever inputs area unit treated on an 

individual basis. Static soil information in touched by fully-connected layers 

whereas dynamic meteorological information is handled by continual LSTM 

layers. This explicit design was trained with historical information for many 

soil properties, precipitation, minimum and most temperature against 

historical yield brands at county level. When training, the model was tested 

in an exceedingly discrete information set and presented comparable results 

with existing yield prognostication ways that create use of in-depth remote 

sensing data. the most important lesson erudite from our experimentations is 

that it's attainable get ascendable yield forecast as a result of the projected 

neural network perfect will notice and exploit redundant info each within the 

soil and within the weather information. To boot, the model might be able to 

learn AN implicit illustration of the cycles of the crops appraised during this 

paper, seeing the seasonal atmospherically information used as input. 

T.R. Lekhaa [14] has introduced the Efficient Crop Yield and Pesticide 

Forecast for Refining Agricultural profit using Data Mining Methods. 

 The paper hypothesizes analysis of Explorative Data and considers the 

design of different types of predictive models. A data set is taken as a sample 

data set, and different regression techniques are tried to recognise and 

examine each property. Specific regression methods discussed here are 

Multiple Linear, Linear, Non-Linear, Polynomial, Ridge regression and 

Logistic. Using this article, we obtain a comparative study of the different  
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algorithms in data analytics. This helped in determining which algorithm is 

most appropriate to the proposed system. 

Viviliya, B. and Vaidhehi, V. [15] has introduced a Project of Hybrid 

Crop Commendation System using ML Algorithms” The attributes in the 

dataset included the soil type, groundwater level, rainfall, water availability, 

temperature of one dataset and the other dataset included the potassium, 

phosphorus, and nitrogen values, fertilizers, soil pH and organic carbon 

value. The dataset was pre-processed using basic pre-processing tasks. Naive 

Bayes and J48 classifiers were used for the crop recommendation. The final 

recommendation was done using connotation rules based on the results 

gotten from the classifiers. The model was trained using 10-cross validation. 

The testing was done based on different metrics like the Accuracy, ROC 

Area, Recall, Precision, F-Measure etc.. 
 

3 Proposed Work 
 

The goal of this paper is to learning a dataset of crops in the agricultural 

sector using machine learning methods. It is more difficult to determine the 

harvest that farmers expect. We try to minimize this risk factor underlying 

crop selection. In figure 1 illustrate that the proposed techniques of crop 

diseases prediction. In this system, dataset is initially pre-processed and 

given to the different five machine learning classifier to classify the plant 

crop disease. And finally, analysed the performance measure. 
 

 
 

Figure 3 Proposed System Architecture. 
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3.1 Dataset 

   
The dataset has now developed a machine learning model. This model is 

trained based on this data set. Any new details you enter when completing 

the application will serve as a test record. Post-testing predictive model 

predictions are completed based on the training data set. Satellite images 

(remote sensing data) are often used to predict plants. This data set is 

collected by sensors mounted on satellites or planes that reflect energy 

(electromagnetic waves) or are separate from the earth's surface. Remote 

sensing data can reveal a wide range of energies, but generally few have been 

used to estimate yield. However, there are people who have tried to create 

related features using the often ignored bar and managed to improve the 

results with it. With these records, most people rarely research important 

topics.  

 

3.2 Pre-processing  
 

Data pre-processing is the second step and it contains two steps. Original 

dataset can contain lots of missing values so initially all these should be 

removed. Missing values are denoted by a dot in the dataset and their 

presence can deteriorate the value of entire data and it can reduce the 

performance. So, to solve this problem we replace these values with large 

negative values which will be treated as outliers by the model. Generating the 

class labels is the second step. Since we are using a supervised learning 

method, for each entry in the dataset there should be a class label which is 

created during the pre-processing step. 

 

3.3 Classification Procedure 
 

Classifier are use classification to classify such a group of similar objects 

under one type. When a new object is brought in, a prediction is made to 

include that object in the class. This system assistances to classify the data 

into diverse categories. Five supervised machine learning methods 

specifically as KNN, Multinomial Logistic Regression, Naïve Bayes, ANN 

and Random Forest. 

 

3.4 K-Nearest Neighbor (KNN) 
 

In this algorithm, the input provided will be the k nearest training 

examples of the dataset and the output will depend on whether it is a 

classification or regression problem. Basically, it works based on the 

minimum distance from the given input value which is soil values to the 

trained values to find the nearest k neigh-bors and afterwards those with 

majority is taken to be as the output prediction to predict the crop label. To  
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find which is most similar to the given instance distance measure is used. 

Mostly, by default Euclidean distance is used as a distance measure. It is 

calculated by the given formula, 

 (   )  √∑ (     ) 
 
                                            (1) 

 

where d is the Euclidean distance, x is the new point, y is the existing 

point, i is the input attribute and n are the number of data points. 

 

3.5 Naive Bayes 
 

This classifier has features that are statically independent to one another. 

Most of the other classifiers predict some amount of correlation between the 

features but Naive Bayes simulations its different features as independent 

features given its class. This implements a restriction on the given data, but 

in practice have more classy methods to use and enjoy some theoretical 

support for improving its efficiency. Naive Bayes classifiers can take 

different high dimensional features with very less number of training data 

and they are also very highly scalable classifiers. 

 

3.6 Multinomial Logistic Regression 
 

The multiple linear regressions (> 1) have separate variables, whereas 

simple linear fractions have only 1 separate variable. The project uses several 

linear regression algorithms to estimate performance. Multiple regressions 

are a continuation of simple linear objections. 

It is used when evaluating the value of a variable based on the values of 

two or more variables. The variable we want to guess is called the dependent 

variable (or sometimes the result, goal, or criteria are variables). Variables 

used to estimate the value of an adopted variable are called individual 

variables (or sometimes predictors, explanations, regression, or variables). 

Example: Multiple regression to determine if test performance scores will be 

based on test time, test anxiety, class attendance, and in the field. Multiple 

responses can be used to determine the overall fit (variation) of the model 

and the relative contribution of each predictor to the overall variation. 

 

3.7 Artificial Neural Network (ANN)  
 

The FeedForward Neural Network (FFNN) is known as a well-known 

class of ANN-based neural replicas capable of creating and resembling 

complex models at the next level of their parallel layered structure. The main 

processing components of FFNN are neurons. These neurons are scattered in 

a series of fully connected, charged layers. MFP is one of the most popular 

examples of FFNN. In MLP the initial process components are arranged 

unilaterally. In this network, information evolution is based on the interaction  
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between three types of compliance levels: input, hidden, and output. 

Networks in these layers correspond to some weights up to [-1.1]. Each MLP 

node can perform two functions called summons and activation functions. 

 

3.8 Random Forest 
 

The method of classification of working methods and other functions is 

used to create a large number of decision trees during special training using 

random and random forest training methods. The classification or regression 

method for each plant is also calculated. 

 

4 Results and Discussion 
 

.The proposed system is tested using python with a 3.0 GHz Intel i3 

processor, 1TB hard disk and 8GB RAM. The challenge assessment values 

are used to evaluate the separation and classification performance. For 

partitioning, the evaluation criteria included sensitivity (SE), specificity (SP), 

accuracy (AC), recall (R) and precision (P). The performance standards are 

as trails: 

Sensitivity is expressed as the sum of true positive divided by true 

positive and false negative. It is defined as below equation (2). 

fntp

tp
SE


                                                              (2) 

Accuracy is the ratio of the amount of correct predictions to the total 

amount of input samples. It is expressed in below equation (3). 

 
fntnfptp

tntp
AC




                                                    (3) 

Precision is the amount of correct positive outcomes divided by the 

amount of positive outcomes predicted by the classifier. It’s distinct as below 

equation (4). 

fnfptntp

tntp
P




                                                      (4) 

Sensitivity is the quantity of actual positives which are properly 

recognised as positives by the classifier. It is defined as the equation (5). 

fptn

tn
SP


                                                             (5) 

Where tp,tn,fp and fn represent the sum of a true positive, false positive, 

true negative and false negative. As for the ordering, there are assessment 

criteria, with sensitivity (SE), specificity (SP), accuracy (AC) Recall (R) and 

Precision (P). 
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4.1 Performance Measure 
 

Table  1 Performance Analysis of the Proposed System. 

Technique AC P R SE 

Naïve Bayes 70.31 55.35 42.36 44.68 

K-Nearest Neighbor (KNN) 85.71 90.00 64.29 64.29 

Multinomial Logistic Regression 83.21 89.36 63.12 61.33 

Random Forest 82.97 89.00 62.68 62.48 

Artificial Neural Network (ANN) 82.01 87.69 61.86 61.27 

 

In table 1 and figure 2 demonstrate that the performance analysis of 

proposed method by using different machine learning classifier to predict the 

crop diseases. In first, naïve bayes achieved the accuracy of 70.31% and 

recall value of 42.36%. Then, KNN classifier attained the accuracy 85.71%, 

sensitivity of 64.29% and recall value of 64.29%.  Additionally, Multinomial 

Logistic Regression classifier attained the 83.21% and recall value of 

63.12%.  

Random forest attained the accuracy of 82.97%, recall value of 62.68%. 

Finally, Artificial Neural Network (ANN) classifier achieved the accuracy of 

82.01%, precision value of 87.69% and sensitivity of 61.27%.  

By this comparison, we compare different classifier as ANN achieved 

the better performance than other classifier in prediction of crop diseases. 
 

 
 

Figure 2 Flow chart of Image Classification 

 

5 Conclusion 

 

 The analytical process began with the deletion and processing of the 

data, the missing values, the search analyzes, and finally the construction and 

evaluation of the model. Best accuracy in publicly available test set for  
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accuracy of machine learning method to measure cross validity, accuracy, 

recall and F1 score The proposed system takes into account soil, weather and 

production data last year and offers the most profitable crops grown in the 

right environment. As many crops as possible will be protected by this 

system, the farmer will be able to know the crop that can never be planted 

and the farmer will be able to decide to plant the crop by listing all possible 

crops. This method takes historical facts into account and informs the farmer 

about the demand and price of various crops on the market. 
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