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Abstract 

 

Aim: In this study, the Support Vector Machine (SVM) algorithm is used to predict climatic parameters of the 

crops and its performance is tested by comparing it with the Linear Regression for the crop-based cultivation on 

climatic parameters for the yield prediction.  

Materials and Methods: The Crop-based on Climatic Parameters consists of 3101 of different crops and 

climatic parameters used for training 3000 (80%) and testing 101 (20%) the predictive model in python and the 

statistical analysis is done using SPSS software. The sample size is estimated using G-power analysis to be 3101 

records in each group with 80% of power and a 0.05 Error rate. SVM algorithm is used and compared with 

Linear Regression algorithm.                      

Results: The Support Vector Machine (SVM) algorithm’s predictive model shows a higher accuracy of 83.70% 

than the Linear Regression based model with an accuracy of 88.95% and with a significance value 0.012 

(p<0.05).  

Conclusion: Within the limits of study confirms that the Linear Regression based model provides more 

promising results in the Crop-based cultivation on Climatic parameters than the Support Vector Machine (SVM) 

based model. 

 

Keywords: Crop Based Cultivation, SVM Algorithm, Linear Regression, Machine Learning, Climatic 
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1. Introduction 

 

Agriculture is in a plight of shift, and hurdles are 

rising, such as climatic change,impacts of 

environment, and lack of the laborers,land and the 

resources which are being used for the cultivation 

(Wu et al. 2021). Annual population growth has 

become a major problem of increasing demands of 

food on the society to produce more and more food 

from the same amount of land which has been used 

for the past decades ((Wu et al. 2021; Cranfield 

2005). This situation is increasing more pressure on 

the agricultural sector for food production 

(National Research Council et al. 2015). The 

applications involved in the forecasting 

methodologies of the climatic parameters 

developed and evaluated by the researchers all over 

India and the world who will help in the field of 

cultivation and agriculture (Smith and Hamel 

2012). Due to that today people are adopting many 

new technologies into the agricultural sector using 

many latest technologies like machine learning, 

artificial intelligence, and deep learning  such as 

using sensors and drones for the data collections to 

get the accurate data such as weather data, soli 

condition data , air condition and water usage for 

the crop (Wright 2014). These data are extracted 

for creating the decision support system to raise the 

production to optimize the food needs for the 

population growth and will help for the natural 

resources (Wu et al. 2021). 

 

Over the past 7 years, nearly 89 articles published 

in Google Scholar and 1,340 articles in Science 

direct , and 560 articles in IEEE explore related to 

crop based cultivation on climatic conditions using 

machine learning. And the crop based cultivation 

on climatic parameters will  help to increase the 

crop yield production based on the different 

parameters (Joint FAO IAEA Division of Nuclear 

Techniques in Food and Agriculture 1999)(Johnson 

2013; Joint FAO IAEA Division of Nuclear 

Techniques in Food and Agriculture 1999)(Joint 

FAO IAEA Division of Nuclear Techniques in 

Food and Agriculture 1999).Support vector 

machines are a set of machine learning models 

used widely in machine learning applications and 

novel predictive models (Joint FAO IAEA Division 

of Nuclear Techniques in Food and Agriculture 

1999)(Johnson 2013; Joint FAO IAEA Division of 

Nuclear Techniques in Food and Agriculture 

1999)(Joint FAO IAEA Division of Nuclear 

Techniques in Food and Agriculture 1999) which 

are used for crop based cultivation  by using 

innovative climatic parameters(Joint FAO IAEA 

Division of Nuclear Techniques in Food and 

Agriculture 1999; Ricardo 2012)(Johnson 2013; 

Joint FAO IAEA Division of Nuclear Techniques 

in Food and Agriculture 1999)Josh(Joint FAO 

IAEA Division of Nuclear Techniques in Food and 

Agriculture 1999; Ricardo 2012). Linear regression 

is used in the study for producing better yield 

production by improving the accuracy of the 

machine learning algorithms (Easterby, n.d.). These 

are used for the better crop yields and forecasting 

techniques to estimate the crop based cultivation on 

the machine learning techniques(Sakoda et al. 

2021). The soil needs to be tested to know the 

fertility of the soil(Johnson 2013).Our team has 

extensive knowledge and research experience  that 

has translated into high quality publications(K. 

Mohan et al. 2022; Vivek et al. 2022; Sathish et al. 

2022; Kotteeswaran et al. 2022; Yaashikaa, 

Keerthana Devi, and Senthil Kumar 2022; 

Yaashikaa, Senthil Kumar, and Karishma 2022; 

Saravanan et al. 2022; Jayabal et al. 2022; 

Krishnan et al. 2022; Jayakodi et al. 2022; H. 

Mohan et al. 2022) According to previous research, 

the accuracy achieved using sample verification of 

crop based cultivation on climatic parameters is not 

very good (Wongkiew et al. 2021). To help the 

researchers with innovative climatic parameters for 

crop based cultivation.To help the research 

experience with innovative agricultural techniques 

using the SVM climatic parameters (Cockerton et 

al. 2021). The gap of this paper is that support 

vector machine algorithms are long training time 

for large datasets difficult to understand and 

interpret the final model, variable weights and 

individual impact. A novel predictive model with 

the least possible misclassification and difference is 

needed (Wongkiew et al. 2021; “CROP YIELD 

PREDICTION WITH SUPERVISED LEARNING 

TECHNIQUES” 2020). The aim of this approach is 

used to improve accuracy to raise the crop yield 

production using  SVM and LR. 

 

2.     Materials and Methods  

 

This research study was carried out in the 

Department of Artificial Intelligence Laboratory 

belonging to Saveetha School of Engineering, 

Saveetha Institute of Medical and Technical 

Sciences (SIMATS), Chennai. This study consists 

of two sample groups i.e Group 1 linear regression 

and group 2 is support vector machine .The 

required 3101 samples for this analysis are done 

using G-power calculation. Minimum power of the 

analysis is fixed as 0.8 and the maximum accepted 

error is fixed as 0.5 and the significance value is 

0.012 (p<0.05). The dataset is collected from 

customer based products through Kaggle, an open 

source data repository (Johnson 2013; Joint FAO 

IAEA Division of Nuclear Techniques in Food and 

Agriculture 1999). This dataset was collected from 

cluster, machine learning and different sample 

values. This dataset is about classification of work 

with 1000 records and comments from different 
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study sites. This helps in future decision making 

purposes. Finally, import the dataset into the colab 

and spyder to identify the crop yield for the crop 

based cultivation and apply the coding to perform 

operations. The novel predictive model is trained 

using 80% of images from the dataset and 20% of 

samples are used for testing. The novel predictive 

model is then trained using the LR and SVM 

algorithms. The accuracy is measured based on the 

test data. The variables describe various stages that 

include preprocessing, novel predictive model 

implementation, measurement of performance, and 

novel predictive model validation process. The 

Crop-based cultivation on climatic parameters 

dataset is chosen from the effective crop yield 

detection .The dependent variables consist of 

temperature, humidity etc, and the independent 

variables are types of crop, humidity percentage, 

rainfall etc. in total. 

 

Linear Regression 

In statistics, linear regression is a machine learning 

prediction model. Which is used for the solution for 

the past data  analysis of the problem with 

relationship between the scalar response and the 

more independent variables or the explanatory 

variables. It is a simple problem which will have a 

single relationship. 

 

Pseudocode for Linear Regression 

1. lin_reg=Linear regression(normalize=true) 

2. lin_reg.fit 

3. Result_5=100-score 

4.  score=lin_reg.score 

5. (x_train, Y_train)*100 

6. Calculate result 

7. Print result_5 

8. Use x_train data 

9. Make use of the precision and recall 

10. Give values to linear regression 

 

Support Vector Machine 

Support Vector Machine (SVM) is one of the 

machine learning algorithms. It was used for the 

analysis of the past data and making predictions 

based on the analysis. It shows the relationship  

between the classification and regression.  

 

Pseudocode for Support Vector Machine 

1. svc.fit(X_train,y_train) 

2. y_pred = svc.predict(X_test) 

3. cm = confusion_matrix(y_test, y_pred) 

4. accuracy = accuracy_score(y_test, y_pred) 

5. print("Accuracy : " , accuracy 

 

Statistical Analysis 

The testing set up for the proposed system to 

implement with the following system is 

configuration of hardware Desktop with 64-bit, OS, 

RAM and Software Window 10, Google colab, 

Spyder(python) SPSS tool used for statistical 

analysis. In SPSS the dataset is prepared using a 

sample size of 10 data is analyzed with decision 

tree and svm, the statistical analysis is done on the 

two groups using the train set and test set. A 

Comparison of means table for decision tree and 

svm algorithm is shown below. The system 

architecture of the experimental setup First we 

import and load data. The classify the data into test 

and train after the classification applies the 

algorithm and generates the novel predictive 

model. After that apply the generated train model 

to the test. Then generate the accuracy and find the 

highest accuracy. The dependent variables in the 

given dataset are temperature, humidity, rainfall 

and pH and the independent variables are type of 

crop, pesticides and insecticides for the crop to get 

better accuracy and performance of the crop based 

cultivation. The dependent variables in the given 

dataset are temperature, humidity, rainfall and pH 

and the independent variables are type of crop, 

pesticides and insecticides for the crop. 

 

3.     Results 

 

The consolidated results of group statistical 

analysis on the two groups shows that linear 

regression has more accuracy than the other and its 

standard error mean is slightly different than the 

support vector machine. Table 1, represents the 

comparison of support vector machine and linear 

regression algorithm in terms of mean accuracy and 

the Accuracy, Precision and Recall are the methods 

used for measuring the overall performance of data 

mining.  In the independent sample test, the 

significance of both algorithms when the equal 

variance is 0.474.  Table 2, The bar chart of 

accuracies with standard deviation error is plotted 

for both the algorithms. The linear regression 

algorithm produces an accuracy of 89.56% and the 

support vector machine algorithm has scored 

83.72%. Table 3, shows the justification variables 

constructed on positive and negative reviews 

calculating accuracy, precision and recall. Group 

statistics for Mean, Std. Deviation, Std. Error Mean 

with sample size of 10. Fig 1, shows the 

Independent samples test categorizes test for 

equality of variance and T-test for equality of 

means for mean difference, standard error 

difference. The confidence interval and level of 

significance is set to p=0.01. In the independent 

sample test, the significance of both algorithms 

when the equal variance is 0.474. Bar chart 

representing the comparison  mean accuracy of  

decision tree algorithm and support vector 

machine. The mean accuracy of the novel support 

vector machine is better than the decision tree and 

standard deviation of the novel decision tree is 
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slightly better than the Support vector machine. X-

axis: decision tree algorithm vs svm algorithm. Y-

Axis: Mean accuracy of detection +/- 1SD.  

 

4.   Discussion 

 

In this research work the Novel linear regression 

gets higher accuracy though the comparisons with 

plotting and stabilizing the data in Table 3 and it 

represents the statistical values obtained by the 

proposed system Novel linear regression have high 

accuracy value with 89% and significance value 

less with 0.02, when compared SVM algorithm 

with accuracy value 83%. The outcome of the 

study shows that the LR-based model provides 

more promising results in raising the crop yield 

than the SVM algorithm based model in innovative 

climatic parameters. Automatic measurement of 

accuracy in the growth of the crop is the most 

important consideration for innovative helping 

assistance (Soria-Ruiz and Fernandez-Ordonez, 

n.d.) 2008) In this work,  the accuracy of 89.72%, 

is calculated using the LR and compared with SVM 

algorithm based model accuracy of 83.56%. The 

results showed a statistically significant difference 

of p<0.05 between the two groups (Adekalu and 

Okunade 2009). This study was aimed to develop 

the crop yield to influence the climatic parameters 

on the crop -based cultivation on the concept 

climatic parameters on selected districts of the 

particular state ((Mesghinna 1979; Johnson 2013). 

The limitations of support vector machine 

algorithms are long training time for large datasets 

difficult to understand and interpret the final 

model, variable weights and individual impact.This 

selection of the districts have different climatic 

parameters which lead to the different scenarios of 

the sample collection of the different crops which 

helps to solve the different kinds positive and 

negative data problems related to the crop-based 

cultivation (Mesghinna 1979).  The future Scope, 

there is an idea to increase training and testing 

dataset and to find a variety of accuracy and can 

deploy as web content for the frameworks.Based 

on the climatic parameters such as humidity, 

rainfall and temperature etc (L and Girish, n.d.). 

The limitation of this project is limited parameters 

andThe limitation of this project is limited 

parameters andThese parameters cover the basic 

things which are needed for crop growth. The 

selected crops which are collected in the selected 

districts are different from a particular state such as 

maize, paddy and wheat (Zhu, Ciais, and 

Makowski, n.d.) 2016). 

 

5. Conclusion 

 

Within the limits of this study the proposed Novel 

linear regression shows a significant accuracy than 

support vector machine. Novel linear regression 

will primarily reduce the effort of physically 

gathering ready data for arrangement. The accuracy 

has increased by about 7%. The outcome 

demonstrates that the characterization precision of 

the support vector machine was moderately low in 

this examination and Novel linear regression has 

shown a better significant accuracy. The aim is to 

increase the accuracy by using natural parameters. 
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Tables and Figures 

  

Table 1. Descriptive statistics show the output of the descriptive  statistics of the dataset. It consists of 

accuracies of both linear regression 89.5670% and support vector machine 83.7240%. 

No of 

Experiments 

Number of 

reviews in 

the 

training 

dataset 

linear regression Support vector machine 

Accuracy Precision Recall Accuracy Precision Recall 

1 100 80.91 0.109 0.129 77.89 1.002 1.002 

2 200 84.92 0.291 0.245 79.83 1.005 0.920 

3 300 85.95 0.351 0.321 80.61 1.007 0.884 

4 400 86.96 0.419 0.459 81.93 0.959 1.005 

5 500 87.97 0.421 0.559 82.95 0.811 0.623 

6 600 88.99 0.429 0.694 85.12 0.801 0.927 

7 700 96.56 0.431 0.795 86.54 0.845 0.959 

8 800 97.93 0.455 0.873 86.96 0.790 0.940 

9 900 95.92 0.491 0.921 89.89 0.952 1.007 

10 1000 89.56 0.531 1.000 83.72 0.682 0.957 
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Table 2. The independent sample T-Test comparison novel linear regression has higher accuracy than support 

vector machines. It is the dependent valves of Descriptive Statistics minimum, maximum,mean and standard 

deviation of two groups novel linear regression and support vector machine 10 sample size is taken for both 

proposed and existing. 

 Group N Mean Std.Deviation 
Std.Error 

Means 

Accuracy 

Linear 

Regression 
10 89.5670 5.56281 1.75911 

Support 

Vector 

Machine 

10 83.7240 3.66302 
1.15835 

 

 

Table 3.  Group statistics T-Test for linear regression standard error mean and support vector machine 

independent sample t-test is applied for the data set fixing confidence interval as 95% and level of significance 

as 0.02. It is the dependent valves of Descriptive Statistics minimum, maximum,mean and standard deviation of 

two groups. There is a significant difference in accuracy(p=0.01) 
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Fig. 1. Bar chart representing the comparison  mean accuracy of linear regression algorithm and support 

vector machine. The mean accuracy of novel linear regression is better than support vector machine and 

standard deviation of novel linear regression is slightly better than the support vector machine. X-axis: 

linear regression algorithm vs svm algorithm. Y-Axis: Mean accuracy of detection +/- 1SD. 

 

 

 

 


