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Abstract

The Current Study Involved Two Proposed Algorithms: K_Wic And K_Cio. The Algorithm K_Wic Generates The
Good Initialization Center Set And Supports For Speeding Up Execution Of Remote Sensing Image Clustering. The
Algorithm K_Cio Is Used To Cluster Remote Sensing Images With Adding Context Information Of Each Pixel. The
Test Results Show That The Algorithms K_Wic, K_Cio And K_Wic_Cio (A Combination Of K_Wic And K_Cio)
Can Be Used Effectively For Remote Sensing Image Clustering. Besides, Due To The Nature Of The Wavelet
Transform, The Value Domain Of The Output Data Is Changed. Specifically, Image Doesn’t Belonging To The
Domain [0,255]. Therefore, We Proposed An Improvement Of Wavelet Transformation To Still Ensure That The
Domain Of The Output Data Belongs To The Domain [0,255], Suitable For Image Data. In Future Work, We Will
Continue To Study The New Context Information And The New Algorithms.

1 Introduction

Clustering Is A Process Used To Extract The Main Features Of Background Objects By Defining Corresponding
Regions [1]. The Task Of Image Segmentation Is From The Initial Multi-Spectral Image, Proceeding To Gather
Pixels With The Same Properties (Color, Shape, Texture) Into The Same Cluster To Divide Into Regions And
Clusters. Currently, There Are Many Different Partitioning Methods Such As: Morphological Methods, Kmeans
Methods, Limited Gaussian Mixing Model (Fgmm), Separation And Integration, Markov Models. Most The
Methods Only Use Pixel Intensity Characteristics To Perform Clustering. At Present, Some Algorithms Use More
Contextual Information In The Process To Reduce The Complexity Of Segments [2]. In [3], The Authors Also
Combined Fuzzy Clustering Algorithms And Other Gray Level Adjustment Expressions To Enhance Medical
Imaging Contrast. In [4], The Authors Used The Local Approach To Enhance The Contrast Of Remote Sensing
Images. In [5], The Authors Improved The Kmeans Algorithm To Use The Cluster Center Instead. Every Aspect
Requires Efficient Management (Abdul Jalil Et Al., 2021; Mohd Noh Et Al., 2021; Mustafa Et Al., 2021; Roszi Et
Al., 2021; Tumisah Et Al., 2021). If It Is Managed Well, Various Problems Can Be Avoided (Irma Et Al., 2021;
Suzana Et Al., 2021; Rohanida Et Al., 2021; Nazrah Et Al., 2021; Shahrulliza Et Al., 2021).

Fuzzy Cmeans Algorithm Is Highly Appreciated For Image Processing With The Application Of Fuzzy Clustering.
It Is Very Important That Fuzzy Cmeans Allows Control Over The Number Of Clusters. However, The Execution
Speed Of This Algorithm Is Very Slow. With The Large Images Like Remote Sensing Images, The Speed Is Even
Slower. In Addition, The Membership Matrix Is A Major Obstacle For This Algorithm To Perform With Large
Images Like Remote Sensing Images. In Addition, According To [6], Kmeans Loses The Contextual Characteristics
(Neighboring Information) Of Each Pixel When Only Intensity Characteristics Are Considered. In [7], The Authors
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Proposed The 2d-Kmeans Algorithm With The Addition Of Median Values Like Spatial Parameters (Local Context
Information) To Increase Clustering Efficiency. In This Study, We Propose Two New Clustering Algorithms Based
On Kmeans. Firstly, The Algrithm K_Wic Combines Kmeans Algorithm With Wavelet Technique For Effective
Center Initialization In Order To Speed Up The Partitioning Of Remote Sensing Images. Second, The Algorithm
K_Cio With Contextual Information Uses A High Pass Filter To Enhance Cluster Quality. All Aspects Require
Effective Leadership And Management (Mohd Arafat Et Al., 2021; Sumaiyah Et Al., 2021; Hifzan Et Al., 2021,
Shahrul Et Al., 2021; Helme Et Al., 2021).

According To [4], Remote Sensing Is Science Branch Remote Gathering The Information On The Earth Surface,
Including Sensing And Taking Energy Released, Processing, Analyzing Data And Applying The Information After
Analysis. Besides, Most Receiving Systems And Remote Sensing Images Processing Include Seven-Step Process.
Remote Sensing Images Have Features: Image Channel, Space Resolution, Spectrum Resolution, Radiant
Resolution And Time Resolution. One Of Concrete Applications Is Classifying Land Cover And Building Maps On
The Special Subject In Each Field. Every Organization Values Perfect Management In Ensuring Success (Farah Et
Al., 2021; Syahrul Et Al., 2021; Quah Et Al., 2021; Ahmad Syarifuddin Et Al., 2021; Jumiah Et Al., 2021).

2 Methodology

K-Means Algorithm [7] Which Includes 4 Steps Is Used To Solve The K-Means Clustering Problem And It Works
As Follows:

Input: n objects x; with 7 = 1_» and clustering number ¢
Output: clusters C; (j = 1..¢) to objective function E followimng 1s
minimal:
E=3%i5 E.t'ECJ- d*(x,C;) (1)
Step 1: Imtialize the center of the clusters
Select & objects C; (7=1..c) are started center of & clusters
(random or expenience)
Step 2: Attribute the closest cluster to each data pomt
Calculate the distance between each object x; (7= 1_n) and each
center Cj véij = 1_.c. The Object belongs to cluster C's if the distance
between center Cs and this object 15 munimal.
d(x,Cs) =mind(x,C;), j=1..c (2)
Step 3. Update centers

Update center Cj (j = 1._.¢) by calculating the mean of all data
points which belongs to that cluster.

vy ~
— Lopscluster( )% {q}
1 count(cluster(j))

Step 4: Fepeat steps 2-3 until convergence

In This Case, (x,): The Distance Between Object X And Center Cj

In [3], Authors Propose The Cluster Center Initialization Algorithm Ccea (Cluster Center Estimation Algorithm) To
Speed Up The Convergence Of Algorithm Of Cdfkm.
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Step Task

1 Randomly select M subsets SBi (/=1 to M) of size /V from
the data set § such that SBi N SBj= @ (1 # ). where /= 1.
Set SU=SBiandp=0.
A set of mitial cluster centers SCy = {C;} and the data set
SU. use CDFKM to determine a set of cluster centers SCp+
= {Cij}
3 Updatep=p+1and set SU=SUU SBp1. If p=M, go to
step 2
= Output SCy as the set of mitial cluster centers

]

In Step 2, If Replacing Cdfkm By Kmeans, We Get Ccea_Kmeans.

C. The Algorithm 2d-Kmeans

In [4], Authors Propose 2d-Kmeans Algorithm. The Difference Between K-Means And 2d-Kmeans Is:

With K-Means, Each Object X Is A Vector Whose Components Are The Intensitys Of Channels Of Corresponding
Pixel Object: Xint. Therefore, Each Center Is An Average Vector Of Intensities Elonging To Corresponding Center:
Cint.

With 2d-Kmeans, Each Object X Includes Kinds Of Components: The First Components Are Intensities Of Xint
And The Second Components Are Intensities Of Local Median Vector Of Corresponding Pixel Object Xmed
(Formula 4). Therefore, Each Center C Includes 2 Component Kinds: The First Components Are Average Intensities
Cint And Va The Second Components Are Average Intensities Of Median Vectors: Cmed (Formula 5).

Although The K-Means Algorithms Cluster Remote Sensing Images Effectively, The Execution Speed For Large
Images Like Remote Sensing Images Is Still Slow.

To Overcome This Limitation (1), We Improve K-Means Algoritnm By The Cluster Centers Initialization Using
Wavelet Technique. We Call This Improving Is Algorithm K_Wic (K-Means_Wavelet Inited Centers). Wavelet
Transformation Is Used To Reduce Image Size. The Minimal Image Of Wavelet Transformation Is Used To Cluster
And Generate The Initialization Center Set. The Chart Of This Algorithm Is Illustrated In Figure 1.
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Figure 1: Wavelet Transformation

3 Results And Discussion
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The Executing Time Of Kmeans Algorithm Is Huge Compared To The Proposed Algorithm K_Wic.
The Executing Time Of The Proposed Algorithm K_Wic Is Less Than The Algorithm Ccea Kmeans.
The Second, About Clustering Quality:

The Homogeneity Of The Clusters Generated By The Proposed Algorithm K_Cio Is Higher Than The Algorithm
2d-Kmeans. Therefore, The Proposed Algorithm Considers Only Intensity-Based Features And Does Not Take
Context Features Of Pixels. This Leads To The Fact That The Context Information Of Pixel Is Lost During The
Process. In This Paper, We Present The Improvements On Kmeans That We Call Algorithms K_Wic And K_Cio To
Decrease Computational Time And Maintain Good Clustering. The Success Of Something Depends On Good And
Efficient Management (Mohd Ali Et Al., 2021; Parimala Et Al., 2021; Siti Jamilah Et Al., 2021; Nor Fauziyana Et
Al., 2021; Noel Et Al., 2021).

Another Component Comes In The Form Of Data Loss Prevention (DIp). Indeed, This Component Is Responsible
For Ensuring That In A Given Corporation, End-Users Do Not Share Critical Or Sensitive Data Beyond The
Company Network. As Avowed By Tanjim, Oishi, Nandy, Jannah And Ahmed (2019), Dlps Are Critical
Cybersecurity Components Because They Allow Network Administrators To Determine The Data Types That Could
Be Transferred By End-Users, As Well As How They Are Transferred. The Security Incident And Event
Management (Siem) Component Has Also Been Documented. In Particular, Siem Is Responsible For Security Event
Identification, Monitoring, Recording, And Analysis In The Network Of An Organization (Zhang, Qian, Wu,
Hossain, Ghoneim And Chen, 2019). As Such, Their Importance Lies In The Ability To Inform Network
Administrators Regarding Any Anomalies, Attacks, Or Breaches Experienced In A Corporation’s Network. Lastly,
There Is A Secure Web Gateway (Swg). Existing As A Software Solution Or Hardware Appliance Likened To A
Firewall, Swg Guards Websurfing Pcs Against Infection, Ensuring Further That Company Policies Guiding The
Types Of Website Users Permitted To Access The Systems Are Enforced, As Well As The Types Of Downloads In
Which The Users Could Engage (Liu, Shen, Cheng, Cai, Li, Zhou And Niu, 2018). The Best Way Is To Do Efficient
Management (Ahmad Shafarin Et Al., 2021; Junaidah Et Al., 2021; Farah Adibah Et Al., 2021; Ahmad Shakani Et
Al., 2021; Muhamad Amin Et Al., 2021). This Demonstrates That The Importance Of Something Being Managed
Well (Santibuana Et Al., 2021; Nor Diana Et Al., 2021; Zarina Et Al., 2021; Khairul Et Al., 2021; Rohani Et Al.,
2021; Badaruddin Et Al. , 2021, Abdul Rasid Et Al., 2021).

In This Study, The Technology On The Focus Involves Cybersecurity, While The Industry On The Focus Entails
The Software Industry. The Main Aim Is To Discern The Stages At Which Most Software Industries Are In Relation
To The Adoption And Implementation Of Cybersecurity Systems. Also, This Secondary Study Aims To Establish
Some Of The Beneficial Effects That The Software Industry Players Have Witnessed After Implementing
Cybersecurity As A Technology, As Well As Some Of The Challenges That Have Accrued From The Same Trend.
The Motivation Is To Predict The Future Implications Of The Perceived Intersection. The Analysis Of Data Entails
A Content Analysis Approach.

In The Findings, The Software Industry Lags Slightly When Cybersecurity Leaders Are Assessed. However, In The
Category Of Cybersecurity Beginners, The Software Industry’s Percentage Is Seen To Be Higher. From These
Affirmations, A Resultant Inference Is That When The Subject Of The Software Industry’s Usage, Exploitation, Or
Implementation Of Cybersecurity Is Investigated, Most Of The Software Companies Are Found To Be At The
Beginning Stage, With Fewer Firms Emerging As Leaders In Cybersecurity Technology Implementation (Or
Usage). The Figure 2 Below Summarizes These Observations.
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Figure 2: Level Of Users And Usage

While Software Companies Are Expected To Have Exhibited Heightened Awareness Regarding Cyber Threat
Evolution And Led In Cybersecurity Usage, It Is Worth Noting That Resource And Budgeting Pressures Associated
With The Cybersecurity Function Explain The Trend In Which Most Of The Industry’s Players Are At The
Beginner Stage, Rather Than Intermediate Or Leaders (Al-Shukri, Lavanya, Sumesh And Krishnan, 2019). In
Particular, Software Companies Are Seen Not Only To Focus On Cybersecurity Usage But Also To Compete With
Other Initiatives And Functions Such As User Experience Improvement, Digital Transformation, And Research And
Development (Farris, Taleb, Khettab And Song, 2019). Indeed, These Multiple Functions Confirm The Resource
And Budgeting Pressures Explain Why Many Software Companies, As Reported In Most Of The Recent Scholarly
Studies, Are At The Beginner Stage When The Aspect Of Cybersecurity Usage Is Evaluated (Bin Nordin Et Al.,
2019). Giannakas, Papasalouros, Kambourakis And Gritzalis (2019) Confirmed This Observation By Stating That
There Is A Direct Correlation Between Adequate Cybersecurity Funding And Cybersecurity Usage And Function
Maturity In The Software Industry And That Resource Pressures Imply That Most Of The Firms Are Yet To
Allocate Adequate Funds To The Cybersecurity Functions, Making Most Firms To Remain (And Operate) At The
Beginner Stage — When It Comes To Cybersecurity Usage.

The Findings Above Demonstrate That An Early Stage Of Development Characterizes Most Of The Software
Companies’ Usage Of Cybersecurity. Additional Scholarly Studies Have Examined The Subject Of Cybersecurity
Key Functions At Different Stages Of Firm Implementation And Reported Variations In The Technology’s
Perception Based On The Stage Of Implementation. For Example, Haus, Orsag, Nunez, Bogdan And Lofaro (2019)
Focused On The Perceived Differences In Software Company Executives’ Perception Of Cybersecurity Usage
Depending On The Cybersecurity Maturity Level And Reported That In Situations Where Firms Are At The Early-
Stage Cybersecurity Function, They Are Likely To Emphasize Specific Functions Such As Reduced Risks And
Incident Prevention. On The Other Hand, The Study Demonstrated That In Situations Where Software Firms Are At
The Leader Stage, Marked By Advanced-Stage Cybersecurity Functions, Most Of The Executives Tend To Express
A Strategic Function Of Cybersecurity, With Most Of The Emphasis Put On Issues Such As Market Share Ability,
Customer Engagement, And Drivers Of Speed To Market. As Such, The Findings Suggest That The Level Of
Cybersecurity Function And Usage Has Not Only Seen Many Software Companies Remain At The Beginner Stage,
But The Level Of Cybersecurity Function Maturity Accounts For Differences In The Functions That Executives In
The Affected Companies Perceive Of The Technology, With Most Of The Beginners Emphasizing Risk Reduction
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And Incident Protection While Most Leaders Emphasize Market Share, Customer Engagement, And Cybersecurity
Functions As Drivers Of Speed To Market.

4 Conclusion

In Summary, There Are Many The Clustering Algorithms Such As Kmeans, Cmeans, Watersed And So On.
Kmeans Has Been Shown To Be Very Performant For Image Remote Sensing Clustering. In This Study, We
Proposed Two Algorithms K_Wic And K_Cio. The Algorithm K_Wic Generates The Good Initialization Center Set
And Supports For Speeding Up Execution Of Remote Sensing Image Clustering. The Algorithm K_Cio Is Used To
Cluster Remote Sensing Images With Adding Context Information Of Each Pixel. The Test Results Show That The
Algorithms K_Wic, K_Cio And K_Wic_Cio (A Combination Of K_Wic And K_Cio) Can Be Used Effectively For
Remote Sensing Image Clustering. Besides, Due To The Nature Of The Wavelet Transform, The Value Domain Of
The Output Data Is Changed. Specifically, Image Doesn’t Belonging To The Domain [0,255]. Therefore, We
Proposed An Improvement Of Wavelet Transformation To Still Ensure That The Domain Of The Output Data
Belongs To The Domain [0,255], Suitable For Image Data. In Future Work, We Will Continue To Study The New
Context Information And The New Algorithms.
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