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To outline of a FSO MANET's application, utilizing FSER protocol to upgrade the security and avoid the data 

loss of information in MANET networks. Our developed application system works on three different sections. 

They are Formation of clusters, establishing a Routing in FSO MANET, Secured data transfer in 

communication. For the formation of clusters, a FCM procedures are used to form the clusters in FSO MANET, 

after formation of clusters efficient routing is established by SSA, through vibrations formed the shortest path 

in the network between source and destination nodes. During transformation the ECC is used for data 

transfer security through encryption and decryption methods. The above mentioned methodology forms a 

complete FSER protocol. FSER provides more security and avoids data loss by considering different QOS. It is 

motivated to develop an application using FSER in FSO MANET’s.  The FSER application was developed in 

Java platform. 
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I. INTRODUCTION 

Portable specially appointed system (MANET) is a 

self-ruling and self-designing framework 

associated by remote connections. 

Free-space-optical (FSO) MANET is a current 

innovation. It is an accumulation of portable hubs 

in a FSO organize. FSO organize foundation is a 

testing in versatile systems. The current steering 

conventions in versatile impromptu system, for 

example, DSDV, AODV, DSR, and so forth can't be 

used for FSO/RF MANET inferable from certain 

disjoint qualities of free space optical (FSO) and 

MANET. The qualities are obliging directionality, 

exactness in steering data, memory, decreased 

overhead and postponement. Remote specially 

appointed system utilizes different ways for 

information transmission, however it is important 

to pick most productive way for transmission and 

furthermore give better security to information. 

Because of regular development and arrangement 

of element associations in MANET, it is trying to 

look after security. So far many research works are 

displayed for the steering in FSO MANET and 

focused on vitality and QoS. Thus to building up a 

directing methodology alongside to upgrading the 

security is our inspired research range.   

II. LITERATURE REVIEW 

V.Shanmukha Rao et al. [1] had developed 

a Fuzzy C-means Social spider Elliptic curve 

cryptography Routing (FSER) protocol in FSO 
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MANET. Clusters are formed by using FCM ,  

Routing table was generated by a Social Spider 

Algorithm over the vibration to other spiders. An 

Elliptic curve cryptography algorithm is used for 

security for transmission of data from source to 

destination. 

Arun K, Majumdar M.[2] Fundamentals of 

Free-Space Optical (FSO) Communication System, 

Advanced Free Space Optics (FSO), Springer New 

York. 2015; 186:1–20. In this we study the 

disadvantages RF MANET’S and advantages and 

Flexible  of  FSO MANET’s.FSO network 

establishment is a challenging in mobile network. 

Bezdek JC, Ehrlich R, Full W. FCM: The 

fuzzy c-means clustering algorithm. Computers 

and geosciences. 1984; 10(2):191–203.Integration 

with all available clusters with some “Degree” ,this 

cluster degree is called as membership to various 

clusters. James JQ, Li VO.  

A social spider algorithm for global 

optimization. Applied Soft Computing. 2015; 

30:614–27. Then from available paths one of the 

congestion free with minimum QOS Constraints 

and short distance will be preferred for the routing. 

Koblitz N, Menezes A, Vanstone S. The state 

of elliptic curve cryptography, Springer US, 

towards a quarter-century of public key 

cryptography. 2000. p. 103–23. In this initially is 

encryption of the data packets before transmission. 

Second phase is Decryption of the data packets 

after transmission.  

 

III. STRUCTURAL DESIGN 

The structural design of FSER developed system 

is explained as follows: 

 
The system is applied on mobile adhoc networks. 

Due to mobility of nodes, it is challenging for data 

transmission with maintaining QoS and providing 

security. The FSER protocol has three 

methodologies are applied together as a protocol for 

the secure aware data transmission between 

mobile nodes A and X. 

The UML diagram of this application system as 

explained usecase diagram, activity diagram, 

sequence diagram, class diagram and deployement 

diagram. 

Use case diagram 

UML depicts as utilize case graph is the main that 

architects will work with when beginning a project. 

Let be expect information transmission going 

between two Nodes. In this at first we need to 

bunch the hubs have the comparable attributes in 

view of some degree by FCM algorithm. 

Establishing the system by SSA. provide Security 

by ECC calculation, for example, scramble the 

information by producing of open private key and 

afterward decode the information by 

accommodation of that key plain content will be 

accessible.      

 
Use case Diagram of FSER application system 

 Activity Diagram 

Action outline is fundamentally a stream graph 

to speak to the spill out of one action to another 

action. The action can be depicted as an operation 

of the framework .The Activities are group 

formation, Establish the Network directing path, 

Provide the security, for example, scramble the 

data, Generation of mystery key, submission of 

Secret key, decrypt the data .Here last movement is 

view plain content. 

 
 Activity Diagram FSER application system 
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Sequence Diagram 

Sequence diagrams emphasize the order in 

which things happen, while collaboration diagrams 

give more flexibility in their layout.  At first, sender 

login into certain application to send Data to 

receiver. The sequencing things happens are 

bunch formation, Establish the Network steering 

path, Provide the security, for example, encode   

the data, Generation of mystery key, submission of 

Secret key, decrypt the data. Here last movement is 

view plain content. 

        
Sequence Diagram FSER application system 

Class Diagram 

The class chart depicts the properties and 

operations of a class and furthermore the 

limitations forced on the system. The class graph 

demonstrates a gathering of classes, interfaces, 

affiliations, joint efforts and imperatives. It is 

otherwise called a basic diagram. We are 

actualizing two classes to be specific sender and 

receiver. Attributes are username and password. 

Some of numerical operations of techniques are 

executed chiefly FCM algorithm, SSA algorithm, 

ECC calculation. 

 
Class Diagram FSER application system 

 Deployment Diagram 

The name Deployment itself describes the 

purpose of the diagram. Deployment diagrams are 

used for describing the hardware components 

where software components are deployed. 

Component diagrams and deployment diagrams 

are closely related. 

 

Deployment Diagram FSER application system 

IV. IMPLEMENTATION OF APPLICATION SYSTEM USING 

FSER PROTOCOL  

The Fuzzy c-Means Algorithm used in this phase. 

Fuzzy C-means (FCM) is a data clustering 

technique in which a dataset is grouped into n 

clusters with every data point in the dataset 

belonging to every cluster to a certain degree. For 

example, a certain data point that lies close to the 

center of a cluster will have a high degree of 

belonging or membership to that cluster and 

another data point that lies far away from the 

center of a cluster will have a low degree of 

belonging or membership to that cluster. The SSA 

is used to Create Routing in Network. The 

transmission process will begin, while the 

transmission of all possible paths with fewer QOS 

constraints generated through the cluster head. 

Then from available paths one of the congestion 

free with minimum QOS Constraints and short 

distance will be preferred for the routing. The 

Elliptical curve Cryptography Algorithm is used in 

this phase. Initially we have to encrypt the data 

before send by generating of public-private key. 

And then decrypt the data by submission of 

generated public-private key. 

 

 Sample Code 

 Index.jsp 

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 

1.0 Transitional//EN" 

"http://www.w3.org/TR/xhtml1/DTD/xhtml1-tra

nsitional.dtd"> 

<html xmlns="http://www.w3.org/1999/xhtml"> 

<head><title>Elliptical Curve Cryptography</title> 

<meta http-equiv="Content-Type" 

content="text/html; charset=UTF-8" /> 

<link href="style.css" rel="stylesheet" 

type="text/css"/> 

http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd
http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd
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Execution 

 

 
Initialize the Node-A for sending Data packets 

 

 
Login into Admin for Uploading the Data Packets. 

    
Uploading the Data packets Form 

 
Entering the Information about Uploaded Data Packets 

 

 
Viewing the Details about the Uploaded files 

 
Encrypted Data is Available 
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Submission of generated Public-Private key 

 

 
 

Finally Decrypted Data will be Available. 

V. CONCLUSION 

Secure energy consumed in routing in Free 

Space Optical Mobile Ad hoc Network is one of the 

motivated research areas with complex tasks in the 

field of computer Networking. The implemented 

system uses the Fuzzy c_means clustering around 

an algorithm rule to form the cluster within the 

cluster head and Elliptical curve cryptography for 

secure communication of data from source to 

destination through Social spider optimization 

based routing. To test the working of FSER 

protocol, implemented the application system 

successfully and executed on java platform. 
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