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using Flask of Benchmark Dataset for
Unsupervised Techniques in Machine learning
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Abstract: Cutting edgeimproved techniques gave greater valuesto
Artificial Intelligence (Al) and Machine Learning (ML) which are
becoming a part of interest rapidly for numerous types of
researches presently. Clustering and Dimensionality Reduction
Techniques are one of the trending methods utilized in Machine
Learning these days. Fundamentally clustering techniques such
asK-meansand Hierarchical isutilized to predict the data and put
it into the required group in a cluster format. Clustering can be
utilized in recommendation frameworks, examination of clients
related to social media platforms, patients related to particular
diseases of specific age groups can be categorized, etc. While most
aspects of the dimensionality lessening method such as Principal
Component Analysis and Linear Discriminant Analysis are a bit
like the clustering method but it decreases the data size and plots
the cluster. In this paper, a comparative and predictive analysisis
done utilizing three different datasets namely IRIS, Wine, and
Seed from the UCI benchmark in Machine learning on four
distinctive techniques. The class prediction analysis of the dataset
is done employing a flask-app. The main aim is to form a good
clustering pattern for each dataset for given techniques. The
experimental analysis calculates the accuracy of the shaped
clusters used different machine learning classifiers namely
Logistic Regression, K-nearest neighbors, Support Vector
Machine, Gaussian Naive Bayes, Decision Tree Classifier, and
Random Forest Classifier. Cohen Kappa is another accuracy
indicator used to compare the obtained classification result. It is
observed that Kmeans and Hierarchical clustering analysis
provide a good clustering pattern of the input dataset than the
dimensionality reduction techniques. Clustering Design is
well-formed in all the techniques. The KNN classifier provides an
improved accuracy in all the techniques of the dataset.

Keywords: Unsupervised Clustering,
Classifiers, Flask-app, UCI datasets.

Machine Learning

. INTRODUCTION

M achineLearning (ML) and Artificial Intelligence (Al) isa

dynamic method for the predictable future. In recent years, it
was observed a fast advance in executing numerous modern
and improved algorithms.
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Numerous innovative agorithms were proposed by
scholastic, researchers as well as high-tech businesses [1].
Machine learning features a wide assortment of algorithmsin
numerous real-time applications. Datamining is a sub-stream
category of machine learning in this it is utilized to extract
valuable and significant data from expansive datasets. One of
the broadly utilized real-time methods is the Clustering
method which is the foremost important method utilized in
data-mining. Clustering is an unsupervised learning
mechanism that predicts the output datapoint and organizes it
into a cluster format from the given input dataset. The output
data points are grouped agreeing to the similitude and
dissmilarity measure of the individuals of the dataset.
Partitioning and Hierarchical strategies are essential sorts of
clustering methods. K-means (Partitioning method) and
Hierarchical (Progressive method) clustering are broadly
utilized in clustering methods. The growth of datainformation
of the dataset is expanding massively. The dimensionality
reduction method is utilized on an expansive scale to
downsize the information to fit into the algorithm. The two
most prominent and frequently utilized DR methods are
Principal Component Anaysis (PCA) and Linear
Discriminant Analysis (LDA). K-means is the highest best
technique utilized to bunch the data and put it into cluster
format. The primary point of this research is to perform a
comparative analysis on partitioning strategies like K-means,
Hierarchical and Dimensionality reduction strategies such as
PCA and LDA by utilizing different datasets so that to plot the
good cluster pattern, discover its exactness (accuracy) and
Predicting the class of the dataset utilizing flask-app. The
Literature survey is depicted in Section Il. The Clustering
methods and Dimensionality Reduction procedure, Dataset
used, and Flask app is depicted in detail in Section IIl.
Datasets used in the program to showcase the cluster output in
mentioned Section IV.

TABLE-|: ACRONYMSAND MEANINGS

Acronym Meaning

ML Machine Learning

Al Artificia Intelligence

DR Dimensionality Reduction

PCA Principle Component Analysis

LDA Linear Discriminant Analysis

KNN K-Nearest Neighbor

HCA Hierarchical Clustering Analysis

SVM Support Vector Machine

LR Logistic Regression

DTC Decision Tree Classifier

RFC Random Forest Classifier

GNB Gaussian Naive Bayes
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II. LITERATURE SURVEY

Broadly utilized clustering and DR procedures are used for
multivariate datasets to cluster the data points and predict
their classes. The exceptionally well known and broadly used
IRIS dataset is compared utilizing two clustering procedures
specifically CLARA and K-means. These methods are forms
of Partitioning based clustering strategy in machine learning.
In comparison, the creator demonstrated that the Clustering
Large Applications (CLARA) strategy demonstrated to be the
most excellent procedure than the K-Means technique. These
two methods are executed using R programming. This paper
made a difference in choosing the foremost well-known IRIS
dataset and executing the K-means clustering strategy in this
project. The utilization of thistechnique helped in shaping the
clustering in the given measurements conjointly helped in
knowing the K-means Clustering technique in a distant better
way [2].

The reference authors in [3] compared their modern
proposed Progressive method with five distinctive datasets to
calculate the execution of different classification frameworks
like Neural systems, KNN (K-Nearest Neighbors), and
numerous more. Accuracy was determined to utilize different
classifiers on a distinctive dataset.

Authors[4] gave aprofound thought of clustering strategy
specifically  Simple K-means, Density-Based spatial
Clustering of Algorithm with noise (DBSCAN), Hierarchical
Clustering Analysis (HCA), Make Density-Based Clustering
Algorithm (MDBCA) to calculate it’s execution analysis and
time complexity by testing it on diverse datasets specifically
Abalone, Bankdata, Switch, SM S and Webtk dataset utilizing
Wekatool.

In [5], DR methods to be specific LDA and PCA
recognition of Breast Cancer, Iris, Glass, Yeast, and Wine
dataset is performed to improve the classified wrong
information using various classifier. It made a difference in
data optimization due to which rate of correct classification
increased.

The author referenced in [6], has displayed a flask
web-based application on food photography for portable
phone clients. The app is based on Thai foods of thirteen
digtinctive classes and an image recognition model is
constructed utilizing Create Training and Test Data (CNN)
and VGG19 model. This model demonstration is executed
utilizing Tensorflow and Keras.

In 2019, the author of reference [7] designed a
Model-View-Controller (MVC) framework using the flask
app. MVC framework does not support flask. The authors
tried to fit the MV C model to the python flask app thus work
quaity and speed of mobile users utilizing this app is
improved. The loading time of the program of normal python
flask and MV C Flask was compared and found MV C flask
provides better speed.

[I1. CLUSTERING AND DIMENSIONALITY
REDUCTION TECHNIQUES

Unsupervised machine learning such as Kmeans, HCA, PCA,
and LDA istaken since it was observed that the bunching of
clusters is taken place easily. These techniques are widely
used in many machine learning algorithms, to visualize the
large dataset into a small cluster format. Unsupervised
learning provides a good predicted output from the given

Retrieval Number: G5943059720/20200BEIESP
DOI: 10.35940/ijitee.G5943.059720
Journal Website: www.ijitee.org

input data. The commonly used Clustering and DR methods
namely K-means, Hierarchical clustering, PCA, and LDA
provides a better data visualization outcome. The UCI
benchmark dataset such asIRIS, Wine, and Seed istaken into
consideration since this dataset gives better clustering
outcomes for the above techniques. The similarities between
these datasets are utilized for clustering and classification
reasons. The proposed strategy is specified in Fig. 3.1.

The dataset isfed into clustering and DR program at that
point clustering visualization output is obtained. The
classifier is used to calculate the accuracy of the given
technique. Cohen Kappa precision is calculated to discover
that the precision in accuracy and it is utilized to compare
classification results.
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Fig. 3.1 Flow for Proposed M ethodology

A. Clustering Technique: K-means

K-means is the simplest and frequently utilized
unsupervised learning method to solve the clustering
problems. K-meansis additionally named as Simple K-means
sinceit is the easiest method to make clustering designs. The
basic functionality of K-means is that it bunches cluster
according to the dataset. The proposed calculation for
K-means is depicted in Algorithm 1. Here the number of
clusters taken is three. The maximum iterative in executing
k-means is taken as 300 iteration since it gives the best
grouping of clusters.

Algorithm 1. PROPOSED CLUSTERING FOR K-MEANS
ALGORITHM

Input: 1. Dataset
2. K-means Library
3. Cluster number (n_clusters = 3)
4. Maximum lterations (max_iter=300)

Output: K-means Cluster
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Step 1: Load Dataset.

Step 2: Label Features and Target (class)

Step 3: Initialize K-means

Step 4: Set the clustering number for the Kmeans model
Step 5: Plot Elbow method by allotting
Within-Cluster-Sum-of-Squares (WCSS).
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For i inrange (1, 11):
kmeans = Kmeans (n_clusters =i, max_iter = 300
End For

Step 6: Fit the model and predict K-means model

Step 7: Plot the K-means model

END

B. Clustering Technique: Hierarchical Clustering
Analysis

Hierarchical clustering analysis named as HCA is utilized
to group the cluster hierarchically. It is one of the datamining
methods utilized in a top-down or bottom-up way [1]. This
clustering procedure is profoundly sensitive to noise thus the
accuracy obtained isless. The proposed algorithm for HCA is
clarified in Algorithm 2.
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Step 5: Create Training and Test Data.

Step 6: Calculate PCA variance and plot Cumulative
Proportion of Variance.

Step 7: Train and test PCA until small array dataset is
obtained

Step 8: Fit the PCA model

Step 9: Plot the PCA clustering analysis model

END

Algorithm 2. PROPOSED CLUSTERING FOR HIERARCHICAL
ALGORITHM

Input: 1. Dataset
2. Hierarchical Library
3. Cluster number (n_clusters = 3)

Output: Hierarchical Cluster

D. Dimensionality reduction technique: Linear
Discriminant Analysis

Linear Discriminant Analysis or LDA part is the same as
PCA. It is additionally a Dimensionality reduction method
that's utilized to diminish High dimensional datato small and
important estimation data. For grouping into clusters, it takes
the label of the class of a given dataset. Algorithm 4 statesthe
procedure to plot the clusters. The number of clusters is
shaped by the labels of the dataset. The ‘x’ and ‘y’ variable
fitsinto the LDA model to plot the clusters.

Algorithm 4. PROPOSED CLUSTERING FOR LDA ALGORITHM

Step 1: Load Dataset.

Step 2: Label Features and Target (class)

Step 3: Visualize Classes of the dataset.

Step 4: Initialize Hierarchical

Step 5: Set cluster number and Fit the Agglomerative
Clustering model and predict the data for hierarchy

Step 6: Plot the Hierarchical clustering analysis model

END

1. Dataset
2. LDA Library
3. Cluster number (n_components = 3)

Input:

Output: LDA Cluster

C. Dimensionality Reduction Technique:
Component Analysis (PCA)

The popularly used Dimensionality reduction techniqueis
PCA. Since high dimensional data is difficult to preserve or
maintain therefore PCA technique is utilized to gather
valuable important data and abbreviate or shorten the size of
data. In this, PCA is utilized to gather the data and shape
clusters according to the dataset classes. The tota
clarification in shaping clustersin PCA is stated in Algorithm
3. InthisPCA program it goes best with 3 clustersthen fitsthe
PCA model and label it as ‘X _r’. At that point this ‘X r’
variabletogether with target variable ‘y” and combined to plot
clusters.

Principal

Algorithm 3. PROPOSED CLUSTERING FOR PCA ALGORITHM

Input: 1. Dataset

2. PCA Library

3. Cluster number (n_components = 3)
Output: PCA Cluster

Step 1: Load Dataset

Step 2: Initialize LDA

Step 3: Label Features and Target (class)

Step 4: Set the number of clusters for the LDA model
Ida= LDA(n_components=3)

Step 5: Fit the LDA model
Ida_X = Idafit(X,y).transform(X)

Step 6: Plot the PCA clustering analysis model

END

E. Dataset used:

The dataset is taken from the UCI benchmark Repository
which supports clustering and classification. The detailed
information label of the cluster classin this paper is expressed
in underneath Table I1.[8][9][10]

TABLE ||. DATASET INFORMATION TABLE

Step 1: Load Dataset and Initialize PCA

Step 2: Label Features and Target (class)

Step 3:Set the number of clusters for the PCA model
pca= PCA(n_components=3)

Step 4: Fit the PCA model
X_r = peafit(X).transform(X)
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Dataset | Instances | Attributes | Application | Label
IRIS | 150 5 4 features: Iris setosa
Length and | Iris
width of | virginica
sepal and | Iris
petals versicolor
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TABLE IIl. ELAPSED TIME FOR VARIOUS DATASETS. reason that determines the tabs and button on the localhost.
This complete HTML file with Flask Backend app displays
the output as shown in Fig. 4.5 for the IRIS dataset, Fig. 4.6

Dataset Algorithms Elapsed Time for Wine Dataset, and Fig. 4.7 for Seed dataset. Thisflask app
(sec) model is predicting the results very well without any mistakes.
IRIS K-Means 0.029 Predict Iris Class  Predict Iris Class
HCA 0.148
PCA 0.0214 |Sepal Length (cm) | I5-1
LDA 0.066
Wine K-Means 0.030 [Sepal width cm) | o5
HCA 0.181 IPetaI Length (cm) | - l1‘4
PCA 0.0920
LDA 0.0174 [Petal Width (cm) | o2
Seed K-Means 0.0176 > Predict
HCA 0.0147
PCA 0.0162 , - ‘
LDA 0.0212 Predicted Class: ['Iris-setosa']

TABLE IV. ACCURACY TABLE USING VARIOUS Fig. 4.5 Flask-app Prediction for IRIS dataset

CLASSIFIERS

Predict Wine Class Type Predict Wine Class Type

Logistic Support Gaus_sian Decision Rar
Datasets | Algorithms | Regression | KNN Vectgr Naive Trgg Fe L
(LR) Machine Bayes Classifier | Clas
(SVM) (GNB) (DTCQ) (R [Wicrad | LA
Kmeans 91.66 9736 | 97.36 96.66 96.66 % e E—
RIS HCA 84 9.66 | 97.77 93.3 93.3 9 ‘
PCA 96.66 91.66 | 97.33 94.66 94.66 o E—
LDA 010 | 9473 | 9736 | 8947 89.47 8¢
Kmeans 94.44 95.5 52.77 91.66 91.66 91 127.0
Wine HCA 92.52 82.22 50 9111 94.44 o
PCA 95.55 9333 | 4861 97.77 97.77 97 freo
LDA 9305 | 97.77 | 4205 | 9438 94.38 o ‘ |
Kmeans 92.85 981 | ©8.88 88.00 88.09 8 [fmamwss |
HCA 88.00 89.28 | 8210 96.22 96.22 % i
Seed PCA 96.22 03 87.61 92.45 92.45 %
LDA 92.06 9433 | 9245 88.67 88.67 8t Pz
5.64
1.04
TABLE V. COHEN KAPPA ACCURACY TABLE USING
VARIOUS CLASSIFIERS A
T —
1065.0
Datasets | Algorithms | Cohen | Cohen | Cohen | Cohen | Cohen | Cohen
Kappa | Kappa | Kappa | Kappa | Kappa | Kappa -
forLR | for for for for for .
KNN | svm | eNB | DTC | RFC -~ _ PrediedCls(l]
IRIS Kmeans 87.41 | 9603 | 9602 | 94.70 | 9392 | 92.39
HCA 7619 | 94.83 | 96.61 | 8863 | 9661 | 89.74 Fig. 4.6 Flask-app Prediction for Wine dataset
PCA 9483 | 8741 | 9595 | 91.85 | 9392 | 83.66
LDA 8818 | 92 96.02 | 8416 | 9661 | 89.74 . .
Wine | Kmeans 9117 | 9305 | 1752 | 86.86 | 91.52 | 9555 Predict Seed target Predict Seed target
HCA 8863 | 71.83 | 1980 | 8629 | 9152 | 96.66 |
PCA 9302 | 8887 | 11.20 | 9653 | 89.27 | 9332
LDA 8938 | 9665 | 1292 | 9143 | 8679 | 9555 E— [l
Seed Kmeans 8925 | 971 | 8315 | 8208 | 87.43 | 92.85 T —
HCA 8201 | 8387 | 88.09 | 9427 | 90.30 | 90.29
PCA 9431 | 8888 | 8144 | 8351 | 80.04 | 83.15 )y =
LDA 87.84 | 9148 | 883L | 8293 | 8267 | 9137 [ —
oo X
B. Python Flask Prediction Application
Predicted Class: [0]

In this, the UCI Benchmark dataset namely IRIS, Wine,
and Seed dataset is considered. Prediction in keeping with
their Class, Type, Target, or Speciesthevalue of the dataset is Fig. 4.7 Flask-app Prediction for Seed dataset
entered and output prediction is received. Firstly, the
modeling of a specific dataset is performed and saved in
pickle format. Later an application program is built to predict
the output of the dataset. In Front end index.html fileisfor the
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V. CONCLUSION

An unsupervised clustering method such as K-means, HCA,
PCA, and LDA clustering visualization is obtained utilizing
IRIS, Wine, and Seed Benchmark datasets. From the graph it
is observed that K-means and Hierarchical clustering
strategies give superior clustering patterns with a given
dataset. For better cluster arrangement, the number of clusters
taken isthree. It is observed Kmeans calculation gives a fast
and efficient cluster arrangement. HCA, PCA, and LDA gives
asimilar clustering visualization as Kmeans. The elapsed time
of PCA and LDA algorithm is lesser than other clustering
technigues which indicates way better performance
evaluation and high speed. The accuracy table provides the
exactness in different ML techniques Kmeans,

HCA, PCA, and LDA according to the given dataset. KNN
classifier provides a good accuracy overal in different
techniques for various datasets. The Cohen Kappa accuracy
shows the exactness or trueness of the obtained classification
accuracy values. Flask app is predicting al the dataset class of
the output accurately without any error. Since the dataset are
largein size cannot be handled manually so the Flask app can
be used to predict the class of any large dataset.
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