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Abstract

Aim: Classification of flower species based on innovative flower texture to improve accuracy of classifier using linear
regression and comparing with SVM algorithm. Methods and Materials: Flower species recognition is performed using
Linear Regression (N=10) over SVM (N=10) with the split size of training and testing dataset 70% and 30% respectively.
Calculation of samples is done by using G power of 80% which contains two different groups, alpha (0.05), power (80%) and
environment ratio 1. Results: Linear Regression has significantly better accuracy (95.9%) compared to SVM (93.3%) and
attained significance value of p = 0.01. Conclusion: Linear regression achieved significantly better flower recognition than
SVM for identifying the different types of flower species.
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INTRODUCTION

Recognition of flower species by using machine learning, to identify the various unknown flower species. Flower
classification has different types of species based on the plants. Flowers are plant varieties that have many
categories, these categories or species have very similar features and appearance, while differences can be found
among the same flower species (Seidemann 2005). This similarity and dissimilarity makes the process of
recognizing the species with high accuracy a very difficult task. The identification of unknown flowers largely
depends on the data possessed by qualified plants. Flower classification goes through a completely different time
from germination to maturity, when flowers develop all their reproductive elements, and thus the life cycle starts
all over again (V et al. 2016). The width to height ratio is the ratio between flowering and reaching maturity. From
the measurements of the height and width functions and width, it was found that the flower is in the flowering
phase or that the bud is the size element is determined by the methods of the center of gravity and the boundary
rectangle (Arya and Rathy 2014). The center of gravity and flower boundary tracking algorithm typically starts at
from the starting point (Mader et al. 2021).

Flower classification is the most produced of the earth that grows in a wide variety of species around the world.
Flowers identification of different types of species by using the accurate type of dataset. It has good knowledge
of flowers & knowing the variety of species of such flowers (Bishop 2016). The main issue in the forest is to find
the species of flower which it belongs to. But finally it can be directed to certain categories by encalculated
accuracy values. It is a real phenomenon that many plants grow in the environment. Flower classification is an
important process in the field of natural products (Joly et al. 2017). In the case presented here, it is difficult to
confuse these two plants when you look at them closely. But in some cases, even a thorough examination may not
be enough for the untrained eye. Identification highlights the characteristics of the length or side folds that are or
not, and the general shape of the leaves. Some leaves are difficult to distinguish even by parameters. In such cases,
we cannot say with certainty without complete installation. Pay special attention to the leaves shape, stems, color,
and how they stick to branches (Mouine, Yahiaoui, and Verroust-Blondet 2012). These methods had significant
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effects on flower type classifications. In present days, flower species recognition is the best way to identify the
flowers. It can be preprocessed by normalizing & resizing the images of flowers which given in the dataset of
input various ranges of flowers is to identify & manage the species of flowers (Joly et al. 2018).

Our team has extensive knowledge and research experience that has translate into high quality
publications(Bhansali et al. 2021; Jayanth et al. 2021; Sudhakar, Ravel, and Perumal 2021; Sathiyamoorthi et al.
2021; Deepanraj et al. 2021; Raju et al. 2021; Arun Prakash et al. 2020; Kamath et al. 2020; Shanmugam et al.
2021; Rajasekaran et al. 2020; Adhinarayanan et al. 2020; Rajesh et al. 2020; Aurtherson et al. 2021). Based on a
literature survey it can be summarized that the existing system found lack of accuracy, variations in view point of
species and variations in species identification of flowers. Main aim of the study is to improve accuracy of flower
species recognition based on the innovative flower texture. Most cited article (Gogul and Sathiesh Kumar 2017)
proposed a better identification of flower species based on CNN. This article is cited in IEEE journal with 18
citations.

Methods And Materials

The study setting of the proposed work was conducted in Web Ontology Laboratory, Saveetha School of
Engineering, Saveetha Institute of Medical and Technical Sciences. In this research model, there are two groups
one group refers to Linear Regression and the other group refers to SVM. Sample size was calculated using
clincalc analysis, 10 sample sizes estimated per group, totally 20 samples with alpha and beta value 0.05 and 0.2,
91% confidence, pretest power 80% (Seeland et al. 2017). In this study, the accuracy of two classifiers Linear
Regression and SVM was compared.

Linear Regression Algorithm

In sample preparation, group 1 is a Linear Regression Algorithm which works on the bases of the innovative
flower texture. The input sepal length & width, petal length & width were chosen from innovative flower texture
to identify the flower species.Linear regression performs the task to predict a dependent variable value (y) based
on the given independent variable (x). So, this regression technique finds out a linear relationship between x
(input) and y (output). Accuracy of the algorithm for flower recognition is calculated using Equation (1).

Accuracy = (D)

Pseudocode for Linear Regression Algorithm

Step 1: Import the dataset.

Step 2: Select the path of the dataset.

Step 3: Define the train & test sets.
Step 4: Define X and Y as variables from the dataset.
Step 5: Initialize the X_train, X_test, Y_train, Y _test.
Step 6: Initialize the frames of X,Y.
Step 7: Predict the score based on the dataset.
Step 8: Predict accuracy & print the accuracy.
Step 9: Show the output of a Linear Regression

Support Vector Machine (SVM) Algorithm

In sample preparation group 2 is the SVM. First, import the dataset into the code. Within the training phase, the
residuals are coming back through gradient descent. The parameters which can be trained on every layer are
upgraded layer by layer. For the second group, the algorithm used was SVM (Cervantes et al. 2020), which is a
classification algorithm that performs data classification by forming a hyperPlane between the data points existing
in the plane. This hyperPlane will try to be as far away from both the data points.

Pseudocode for Support Vector Machine (SVM) Algorithm
Step 1: Import the dataset & require the package.
Step 2: Select the path location of the dataset.
Step 3: Define the train & test sets.
Step 4: Define X and Y as variables from the dataset.
Step 5: Initialize the X_train, X_test, Y_train, Y_test.
Step 6: Initialize the frames of X,Y.
Step 7: Predict the score based on the dataset.
Step 8: Predict accuracy & print the accuracy.
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Step 9: Show the output of a SVM.
In order to get train and test values a split size of 0.32 was carried out for training Linear Regression. This
algorithm is executed in 64-bit Windows 10 operating system, Intel(R) core(™) i5-9300H CPU @ 2.40GHZ
processor is used for preparing this model with 8GB Ram The system should have a web-camera with a minimum
14-pixel resolution and the system should be Pre-installed with the python version greater than 3.0.

To start with testing, firstly weights are taken and trained randomly. To train the model use a split size of 0.33 at
a random state 42. These values can be imported using the open cv module in which the Linear Regression
algorithm can be imported. A dataset consisting of a collection of sepal length & width, petal length & width
values of species of Iris-setosa, Iris-versicolor, Iris-virginica. After training the two models with sample sizes 10
different accuracy values are obtained for different epochs.

Statistical Analysis

Statistical software used in the study is the IBM SPSS version 26. The independent sample t-test calculation for
analyzing equal variance, standard error, and levene's test are evaluated. The SPSS was also used for evaluating
the accuracy of the algorithms namely Linear Regression and SVM algorithm. Attributes like sepal_length,
sepal_width, petal_length and petal_width are the independent variables and accuracy is the dependent variable
(Seeland et al. 2017).

Results

After training the two groups with training data, Linear Regression and SVM algorithm takes input in the form of
the values and produces the output as flower species and gives you an accuracy value of around 95.9% and 93.3%.

The accuracy values of the Linear Regression algorithm and SVM algorithm are shown in Table 1. A brief
descriptive statistical analysis was performed to obtain mean, std. deviation and std. error mean for accuracy
values of Linear Regression and SVM. The mean value is 95.590, std. deviation and std. error mean value is
0.1900 and 0.0601 for accuracy values of Linear Regression. The mean value is 93., std. deviation and std. error
mean value is 0.1776 and 0.562 for accuracy values of SVM are presented in Table 2. An independent sample t-
test was performed with a fixed confidence level to obtain t-test Equality which is presented in Table 3.
Independent sample t-test was performed with a fixed confidence level of 95 % attained significance value of p =
0.01 (P<0.05). The values are used to compare the two groups using a bar plot with error rate included which is
shown in Fig 1.

Discussion

From the above study it is observed that Linear Regression had achieved accuracy of 95.9% and performed
significantly better than SVM algorithm which had accuracy of 93.3% in identification of flower species using
Linear Regression. This increased accuracy helps in identifying the flower species using Linear Regression.

(Seeland et al. 2019), proposed an Image-based classification of plant genus and family for trained and untrained
plant species. This paper focuses on flower classification using machine learning. Using the SVM algorithm and
Linear Regression for the training data set, 80% of flowers have a different texture for identification. (Zawbaa et
al. 2014) proposed a better identification of flower species based on Linear Regression. Therefore, for every take
a look at an image, every kernel has a hard and fast percentage in identifying the elegance of that take a look at
image. This combines all calculated results as a single component (Garcia et al. 2021). Weights of kernels which
are the same. It is determined the proposed method accomplished rather terrific class accuracy with superior
extracted features. The proposed algorithm Linear Regression is executed along with the SVM which gives you
the more accurate identification results (Hudson, Kang, and Keatley 2010).

Mostly, training time is a vital factor to be considered in the proposed work, training the sample consumes more

time in Linear Regression. To overcome the given limitation, future study should examine the minimum number
of features required for identification of flower species to reduce the training time with more accuracy.

Conclusion

Recognition of flower to predict the species of flower based on texture using linear regression to improve
classification accuracy compared with SVM algorithm successfully improved accuracy.
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TABLES AND FIGURES

Table 1. Accuracy and Accuracy loss values for Linear Regression and SVM Algorithm for various flower

Species.
Linear Regression SVM
Species
Accuracy Accuracy loss Accuracy Accuracy Loss

1 95.9 41 93.3 6.7

2 95.6 4.4 93.2 6.8

3 95.8 4.2 93.3 6.7
4 95.9 4.1 92.9 7.1

5 95.7 4.3 93.1 6.9

6 95.3 4.7 93.3 6.7

7 95.8 4.2 93.2 6.8

8 95.9 4.1 92.8 7.2

9 95.7 4.3 93.2 6.8

10 95.9 41 93.3 6.7

Table 2. Descriptive Statistical value of mean, std.Deviation, std Error Mean value for Linear Regression and
SVM with ten optimal accuracy values. There is a statistically significant variation in accuracy values between

Linear Regression (95.9%) and SVM (93.3%).
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G. Sukumar, et al.: Classification of Flower Species based on Flower Texture to Improve Accuracy of Classifier using Linear Regression and
Comparing with SVM algorithm.

Algorithm N Mean Std. Deviation Std. Error Mean
Linear 10 95.950 0.1900 0.0601
Regression
Accuracy

SVM 10 93.360 0.1776 0.0562
Linear 10 4.050 0.1900 0.0601
Regression

Accuracy Loss
SVM 10 6.640 0.1776 0.0562

Table 3. Independent Sample t-test is applied for the dataset fixing confidence interval as 95% and level of

significance as < 0.05 (Linear Regression showed significantly more accuracy than SVM)
Levene’s Test
for Equality of .
Accuracy | Variances t-test for Equality of Means
95% Confidence
Interval of the
si Difference
(2?' Mean Std. Error
F Sig. t df tailed) Difference | Difference
Lower | Upper
Equal
variances | 0.006 | 0.01 |[31.486 | 18 0.03 2.5900 0.0823 2.4172 | 2.7628
assumed
Equal
papanees ) 31.486 | 17.919 | 0.03 | 2.5900 0.0823 2.4171 | 2.7629
assumed
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Fig. 1. Bar graph comparison between Linear Regression (showed 95.9% accuracy) and SVM (showed 93.3%
accuracy) in terms of Mean Accuracy. Linear Regression showed significantly higher accuracy and slightly
better standard deviation than SVM. X-axis:Linear Regression vs SVM algorithm, Y -axis: Mean Accuracy of
detection - 1 SD.
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