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Abstract: 

Nowadays There Is A Huge Applications Of Iot And Used In Day To Day Life. There Is A Revolution In The World 

Due To The Ingress Of Internet Of Things (Iot) Which Advances Applications In Various Aspects Of Life 

Considering Sensing, Healthcare, Remote Monitoring, Etc.  The Android Device And Application Work Close 

Enough To Realize Dreams Of Iot. Also There Is A Quick Increase In Threats And Malware Attacks On Android - 

Based Devices. Furthermore, Due To Wide Utilization Of The Android Platform In The Iot Devices Generates A 

Task Demanding Of Securing Malware Activities. This Paper Looks Into The Iot Devices With Malicious Software 

Detection Methods. A Review On Multimodal Malware Detection Is Presented. 

Keywords: Malware, Iot, Multimodal Malware, Android, Malware Detection And Machine Learning 

1. Introduction 

Different Devices Are Integrated Through A Network In Iot Environment  Due To The Advancement Of 

Intelligence Services.. Iot Technology, Which Is Used For Convenience Of Life And For Various Purposes, Has 

Become A Target Of Malicious Users [1] As It Enables High Performance Computing And Processing Of Large 

Tasks. 

Internet Of Things (Iot) And The Cloud Computing Applications Facilitate Complex And Intellectual Services 

Which Make The Life Of Everyone Easy. The Application Should Become Familiar Its Actions To The 

Surroundings. General Architecture Of Iot Environment Is Shown In Fig. 1. 

 

Fig. 1. General Architecture Of Iot Environment 
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Recently, The Development Of Intelligent Services Provides An Iot Environment In Which Various Devices Are 

Integrated Through A Network. Iot Technology, Which Is Used For Convenience Of Life And For Various 

Purposes, Has Become A Target Of Malicious Users [1] As It Enables High Performance Computing And 

Processing Of Large Tasks. 

Most Of The Devices In A Shared Iot Network Are Based On The Android Platform Due To Flexibility, Robustness 

And Hardware Support, Which Is Pivotal For Sensors Interface.  It Is Important To Defend Against Various Attacks 

Such As Spoofing Attacks, Denial Of Service (Dos) Attacks, Jamming, And Eavesdropping, Which Are Vulnerable 

To Numerous Iot - Based Services For Different Purposes. There Is A Need For Privacy Protection To Prepare For 

Vulnerabilities In Accessibility Features That Allow Quick And Easy Access To Iot's Miniaturized Devices. Beyond 

Security For Iot Devices, Strong Defenses Against Environmentally Oriented Malicious Attacks Such As Home 

Automation And Smart Grids / Cities Are Also Required. To Minimize Malicious Attacks In The Iot Environment, 

Intelligent Iot Security Technology Using Machine Learning, Unsupervised Learning, And Reinforcement Learning 

Is Needed [2]. Figure 2 Shows The Iot Based Android Devices. 

 

Fig. 2. Iot Based Android Devices 

Furthermore, The Android Devices Are Attractive Target For Hackers Due To Extensive Use Of The Android 

Platform In   Iot Devices . The Purpose - Built, Diverse Iot Environment Is A Malicious Attack That Results From A 

Variety Of External Vulnerabilities, Including A Single Device, Network, Firmware Update, And New User 

Connections. Existing Studies Can Detect Malicious Behavior In A Single Device Or Feature - Based Detection Of 

Malicious Code That Has Already Been Analyzed. However, It Is Very Difficult To Detect Attacks By The 

Association Of Different Behaviors Occurring In Various Environments. For This, Learning Process Is Necessary 

To Classify Ambiguous Act Into Malicious Act And Non - Malignant Act To Detect Malicious Attack. In Other 

Words, We Need To Extract Features That Can Define Malicious Behavior And Construct A Learning Model That 

Can Learn The Behavior . 

The Mobile Phone Has Become Crucial These Years With The Developing Number Of Clients Of Cell Phones 

Tablets And With Their Expanding Number Of Multifaceted Nature And Capacities. Current Cell Phones Offer A 

Large Portion Of The Applications And Services That Are Executed By Pcs. In The Meantime, There Is Various 

Security Dangers Focus On The Cell Phones. The Usual Approach For Malware Identification Dependent On 

Signature Is Generally Utilized Both Belong To Android Gadgets And Pcs By Separating The Signatures From Apk 
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And Contrasting With Signature Which Is Malicious In The Infection Database, Nonetheless, Such Methodology Is 

Restricted To Recognize Obscure Malwares That Are Not Available In The Infection Database. 

The Predominance Of Malevolent Applications In Cell Phones Can Be Distinguished Through Various Sorts Of 

Examination Like Static, Dynamic And Hybrid Methods. In Static Methodology, We Gather A Lot Of Apps And 

Recognize It For Dangerous Signs. In Dynamic Methodology, We Test For Pernicious Records While Executing On 

Android System. When Both Of These Futures Are Combined, Termed It As Hybrid Methodology. 

The Great Deal Of Researches In The Field Of Identification Of Malwares Has Been Done In The Past. The Tale 

Dynamic Examination Strategy Termed Component Traversals Is Recommended That Could Naturally Run The 

Source Code Schedules Of Every Android Apps As Totally As Could Be Expected Under The Circumstances. In 

Light Of The Extricated System Calls Of Linux, Those Further Develop The  Weighted Coordinated Diagrams And 

Afterward Apply A Profound Learning Structure Laying On The Chart Based Highlights For Recently Obscure 

Android Malware Identification. Be That As It May, Android Applications Are Ran In Simulator And From Such 

Information, Framework Calls Are Extricated. In Such Situation, Few Malwares Can Distinguish Whether They Run 

On Genuine Gadget Or Emulator And As Needs Be Transform The Usefulness. Because Of Which, Some Malwares 

Can't Be Recognized From Such Strategies. 

2. Literature Review 

 An Overview Of Android Malware Detection Is Explained [8]. The Analysis Is Carried Out For 4years From 2010 

To 2014.The Android Security Enforcement Is Discussed Along With Threat And Security Related Issues. Different 

Machine Learning Methods Applied For The Detection Of Malware [9] . The Ml Methods Are Random Forest, 

Simple Logistic, Naïve Bayes, Decision Tree, And K - Star. Simple Logistics Performs Better In Comparable To 

Others. 

A Method Consisting Of Pca And Deep Neural Network Is Explained [10] .The Feature Selection Is Carried Out By 

Pca. An Experiment Was Performed On 1, 20,000 Android Apps And Achieved The Detection Rate Of 94%. To 

Find The Malware Hidden Markov Model Is Used [11]. This Is Done By Dynamic Analysis. Classification 

Algorithms Were Trained By Using Api Calls As Features And Compared The Results Of Static And Dynamic 

Analysis. Experimental Results Show That Dynamic Analysis. 

Late Years, With The Fast Improvement Of Cell Phones, Android Is Turning Out To Be Increasingly Well Known. 

Android Has Been Increasingly More Fundamental Along Its Open Source Properties And Favourable 

Circumstances Of Free In Day By Day Life Belong To Us. In Any Case, The Quantity Of Malicious Programs Is 

Likewise Developing Quickly. Along These Lines, How To Identify The Android Spyware With Increased Exact 

Rate Will Be A Hot Challenge. 

The Mobile Phone Has Become Crucial These Years With The Developing Number Of Clients Of Cell Phones 

Tablets And With Their Expanding Number Of Multifaceted Nature And Capacities. Current Cell Phones Offer A 

Large Portion Of The Applications And Services That Are Executed By Pcs. In The Meantime, There Is Various 

Security Dangers Focus On The Cell Phones. The Usual Approach For Malware Identification Dependent On 

Signature Is Generally Utilized Both Belong To Android Gadgets And Pcs By Separating The Signatures From Apk 

And Contrasting With Signature Which Is Malicious In The Infection Database, Nonetheless, Such Methodology Is 

Restricted To Recognize Obscure Malwares That Are Not Available In The Infection Database. 

The Predominance Of Malevolent Applications In Cell Phones Can Be Distinguished Through Various Sorts Of 

Examination Like Static, Dynamic And Hybrid Methods. In Static Methodology, We Gather A Lot Of Apps And 
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Recognize It For Dangerous Signs. In Dynamic Methodology, We Test For Pernicious Records While Executing On 

Android System. When Both Of These Futures Are Combined, Termed It As Hybrid Methodology. 

The Great Deal Of Researches In The Field Of Identification Of Malwares Has Been Done In The Past. The Tale 

Dynamic Examination Strategy Termed Component Traversals Is Recommended That Could Naturally Run The 

Source Code Schedules Of Every Android Apps As Totally As Could Be Expected Under The Circumstances. In 

Light Of The Extricated System Calls Of Linux, Those Further Develop The  Weighted Coordinated Diagrams And 

Afterward Apply A Profound Learning Structure Laying On The Chart Based Highlights For Recently Obscure 

Android Malware Identification. Be That As It May, Android Applications Are Ran In Simulator And From Such 

Information, Framework Calls Are Extricated. In Such Situation, Few Malwares Can Distinguish Whether They Run 

On Genuine Gadget Or Emulator And As Needs Be Transform The Usefulness. Because Of Which, Some Malwares 

Can't Be Recognized From Such Strategies. 

According To The Proposal In [12], An Element Vector Is Removed Out Of Android Manifest Document, That 

Joins The Permission Data And The Segment Data Of The Android App. Joined With The Classifications 

Algorithms Such As Naive Bayes, This Methodology Proposes A Noxious App Recognition Strategy Dependent On 

Android Manifest Record Data. This Methodology Is A Static Technique For Malware Identification Which Implies 

That Apps Are Not Executed Or Investigated At Execution Time For Conduct Examination. Hence, It Can't 

Distinguish Any Novice Malware That Are Equipped For Repackaging And Confusion To Sidestep Internal 

Techniques Belong To Them. 

The Work [13] Utilizes A Robotized Feature - Dependent Static Investigation Strategy To Recognize Noxious 

Versatile Applications On Android Gadgets. Such Technique Utilizes Metadata Of Apps And Naïve_Bayes 

Calculation For Malware Identification. The Methodology Is A Static Strategy For Malware Recognition So It Can't 

Shield The Gadget From Malwares Which May Change Their Selves Dependent On The Capacity To Decipher, 

Alter And Revamping The Code Belonging To Their Selves. 

The Mark Based Techniques [14, 15] Presented In The Ninety’s, Are Usually Utilized In Malware Location. The 

Significant Shortcoming Of Such Sort Of Methods Is Its Shortcoming In Identifying Transformative And Concealed 

Malware. Rather Than Utilizing Prior -  Defined Marks For Malware Identification, Information Mining And 

Machine Learning Methods Give A Powerful Method To Progressively Separate Malware Designs [16]. 

One More Behaviour - Based Foot Printing Technique [17] Additionally Gives A Powerful Way To Deal With 

Identify Self - Proliferating Malware. For Cell Phone Based Versatile Processing System, Ongoing Years Have Seen 

An Expanding Number Of Increasingly Muddled Malware Assaults, For Example, Repackaging. An Ongoing 

Examination Presented In [18] Deliberately Describes Existing Android Malware From Different Perspectives, 

Including The Establishment Strategies, Initiation Component Just As The Idea Of Conveyed Vindictive Payloads.  

Persuaded By The Expanding No. Of Apps And The Absence Of Successful Malware Location Devices, Few 

Exploration [19] Attempt To Recognize Malware By Watching The Measurement And Additionally Powerful 

Conduct And Characters Of Apps. The Scholar In [20] Presents To Utilize Consent Conduct To Recognize Novice 

Android Malwares And Afterward Make Uses Heuristic Sifting For Identifying Obscure Android Malwares. 

The Work In [21] Made Separation Of The Strings In The App, Client Rating, Count Of Evaluations, Size Of App, 

Consents And Utilized Bayesian_Networks, Decision_Tree, Svm And Random Forest. A Sum Of 820+ Examples 

Were Utilized To Check And The Creators Reasoned That They Can Accomplish A Higher Precision With Reduced 

False Positive Ratio. 
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The Work Proposed In [22], Dissected 796 Generous And 175 Malevolent Apps For The Examination. 

Authorizations Utilized Out Of Manifest.Xml Record And Api Calls Data From The Classes.Dex Document Are 

Extricated And Along Gain Of Information They Chose A Lot Of 20 Applicable Api Calls. Then Looked At The 

Outcomes Got By Ml Calculations, For Example, Svm, Naïve_Bayes Algorithms, Etc. 

The Work In [23] Consolidated The Dual Kinds Of Utilized Authorization, Broadcasting Collectors And Exercises, 

Byte Code Pieces, Framework Calls As Highlights And Prepared Svm Along With Training Datasets. The Authors 

Tried Their Proposed Malware Identification Framework Along A Security Analyser For Bench - Marking Where 

The Framework Was Tried With 7,000 Examples. They Presume That Framework Could Accomplish Overall 

99.3% Of Positive Rate Along With Simply 0.14% Bogus Alert Ratio. 

The Number Of Consumers For Mobile Increasing Now A Days And There Is  A Possibility Of Accessing To Their 

Data Through Sensors By Third Party. The Semadroid Concept Can Help The Customers In Defining Sensor Usage 

Policies [24]. 

The Use Of Different Devices In The Iot Has Resulted In Various Attacks, Such As Malware.   

 To Improve The Malware Detection For Android Iot Devices Using The Combination Of Different Methods 

Like Machine Learning And Blockchain Algorithms.  

 To Improve The Security For The Android Iot Devices From Extensive Exploitation Of The Android Platform 

In The Iot Devices From Malwares. 

 To Improve The Run - Time Detection Rate Of Malwares In Android Iot Devices 

 The Fig. 3 Gives The Statistical Analysis Of The Advancement Of Android Malwares Worldwide As On May 

2019. Till This Month, All Together Count Of Android Malware Recognitions Is Gathered Up To Over 10.5 Million 

Projects.    

 

Fig. 3 The Growth Of New Android Malware Worldwide (In Millions) [2] 

The Fig. 4 Demonstrates That, In Second Quarter Of 2019, The Kaspersky Identified 753,550 Packages Of 

Malicious Apps Installations, That Is 151,624 Lesser Compared To The Preceding Quarter.  
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Throughout Current Year, Observation Has Made By Us, A Consistent Decrease In The Measure Of Newly Created 

Mobile Malwares. The Reduction Is The Aftereffect Of Reduced Cybercriminal Movement In Extending Individuals 

To The Much Well-Known Communities. Among All The Dangers Distinguished In Second Qurter Of 2019, The 

Offer From Lions Went To Possibly Spontaneous Risk Tool Applications With 41.24%, That Is 11 P.P. Higher 

Compared To The Past Quarter. The Malevolent Articles Most Every Now And Again Experienced Originated Out 

Of The Risk Tool. 

Android Os. Agent Community (33.07% Of Every Single Distinguished Danger  In This Interval), Risktool. 

Android Os. Wapron (14.41%) And Risktool. Androidos. Smssend (15.68%). In Correlations, Our Work Is Spurred 

By A Portion Of The Above Procedures And Approaches, However With Center Around Creating Straightforward 

And Compelling Malware Recognition Methodologies, Without Depending On Complex Dynamic Execution Time 

Investigation And Any Malware Marks Which Are Static And Predefined. 

 

Fig. 2: Graphical Representation Of Identified Packages Of Malicious Installation [3] 

  

3. Comparison Of Different Methods 

In Correlations, Our Work Is Spurred By A Portion Of The Above Procedures And Approaches, However With 

Center Around Creating Straightforward And Compelling Malware Recognition Methodologies, Without Depending 

On Complex Dynamic Execution Time Investigation And Any Malware Marks Which Are Static And Predefined. 

The Comparison Of Various Malware Detection Methods Along With Their Accuracies Are Presented In Table 1. 

Table 1: Comparison Of Various Malware Detection Methods 

Sl. 

No. 

Title/Work Method Accuracy 

1 
“Classification Of Android Apps And Malware Using Deep 

Neural Networks” 

Cnn 90% 

2 “High Accuracy Android Malware Detection Using Ensemble 

Learning” 

Ensemble Ml Methods 99% 



International Journal of Future Generation Communication and Networking 

Vol.14, No. 1, (2021), pp. 3034–3042 

3040 

ISSN: 2233-7857IJFGCN 

Copyright ⓒ2021SERSC 

3 “Feature Selection Approach To Detect Android Malware 

Using Deep Learning” 

Deep Neural Network 

And Pca 

94% 

4 “A Deep Recurrent Neural Network Based Approach For 

Internet Of Things Malware Threat Hunting” 

Recurrent Neural 

Network 

98.18% 

5 
“An Android Malware Detection System Based On Machine 

Learning 

Pca, Svm 95.2% 

6 An Android Malware Detection Method Based On Android 

Manifest File” 

Naive Bayes And  

Pattern Mining 

88.69% 

7 
“Android Malware Detection Using Parallel Machine 

Learning Classifiers” 

Parallel Ml Approach 97.3% 

8 
“Mldroid—Framework For Android Malware Detection Using 

Machine Learning Techniques” 

Deep Learning, Mlp, 

Clustering 

98.8% 

 

4. Conclusions 

The Iot Devices Are Advancing This World Towards A New Paradigm With Its Exciting Applications Such As 

Sensing, Smart Healthcare, Remote Monitoring, Smart Agriculture, Etc. Android Platform Based Iot Devices And 

Applications Are Working Hand To Hand To Realize Iot Dreams. This Papers Provides Study On Malware 

Detection For Android Devices.The Paper Provides A Basic Introduction To Usage Of Iot For Android Devices 

With A Review On The Paper. The Paper Also Compares Different Work Which Is Carried Out Earlier. 
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