
www.ijcrt.org                                                             © 2021 IJCRT | Volume 9, Issue 7 July 2021 | ISSN: 2320-2882 

IJCRT2107706 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org g522 
 

 NETWORK TOPOLOGY PROTECTION 

DEFENSE USING  

COMPOSITIONAL NEURAL NETWORKS 
 

K.Suvarna Ratnam, Dr.Satyanarayana.Mummana, V. Tata Rao 

MTech Student of Raghu Engineering College, Associate Professor in Raghu Engineering College 

Department of Computer Science and Engineering 

Raghu Engineering College, Visakhapatnam, India 
 

Abstract:  There is significant climb in cyber attacks, a numerous organizational entities are presently making progress toward 

better information mining strategies to examine security logs that has acquired from the various software framework to guarantee 

avoiding the bot attacks based on the location. Machine Learning approach based security frameworks are evolving to detect the 

patterns of attack by extracting the payload data from the network resources. These uncover the threats that are targeted towards 

the operational infrastructure with minimizing the cost for detection of these attacks. This paper introduces PSO Algorithm for 

detecting bot attacks on a network infrastructure.  PSO Particle swarm optimization is a rudimentary variant which operates by 

consuming a populace of network infrastructure (assumed as a swarm) of network data  (assumed as particles). These network 

particles are simulated and propagated in the investigation computational coordinates of the network infrastructure domain. The 

movements of the network particles result in a upward trajectory pattern of upper boundary and its consequent downward pattern 

lower trajectory of lower boundary. These boundaries constitute of the network traffic movements and each packet movement in 

the network space, when the data of each packet crosses upward trajectory pattern which will constitute of the traffic deviations 

generally a bot attack. These patterns are trained and tested on the network infrastructure to efficient detection of the attack. 

 

 

Index Terms - PSO Particle swarm optimization,  Network Infrastructure ,  Cyber Attacks , Machine Learning 

I.INTRODUCTION 

 With the developing scope of cyber dangers, cyber security has likewise made an impressive number of upgrades to contend 

against cybercrimes. The cyber security alludes to a bunch of advances, innovation specialists and cycles that are utilized to make 

security measures to shield the cyberspace from cybercriminals [2]. There are two fundamental methodologies of cyber security, 

i.e., customary cyber security and computerized cyber security. There are various drawbacks of ordinary cyber security which 

adds to fortifying cybercrimes, counting inadequate clients, the frail design of framework assets and restricted admittance to clean 

information [3]. The fate of cyber security is about computerized cyber security. Progressed what's more, robotized cyber security 

strategies are exceptionally required. They have the capacity to gain as a matter of fact to identify new polymorphic cyberattacks 

to stay up with the developing cybercrimes [4]. The cyber danger is a demonstration where somebody will attempt or go to take 

the data, abuse the honesty rules and hurt the processing gadget or network. Cyber dangers incorporate phishing, malware, attack 

on IoT gadgets, refusal of administration attack, spam, interruption on network or cell phone, monetary extortion, ransomware, to 

give some examples [5, 6]. Malware recognition, interruption discovery and spam recognition are examined in this paper. As of 

late there is an expanding number of safety occurrences announced everywhere on the world. The present circumstance is firmly 

identified with the way that as of late there is additionally an expanding number of cell phones clients that structure the number of 

inhabitants in associate from-anyplace terminals that routinely test the conventional limits of network security. Besides, the 

outcomes showed that consolidating that sort of attack locator with character appropriation considers extra viability 

improvements. The paper is organized as follows. In Section 2 we present an outline of existing AI methods for cyber attack 

location. Remote sensor networks are particularly touchy to Denial of Services Attacks (DoS)[22]such as Jamming attacks [1]. 

The DoS attacks have an immense possibility of attacking in the remote sensor networks for the administrations given by the 

network. For this situation, the network execution wouldbe diminished since the discovery of the refusal of administration attack 

is troublesome. However[23][25], remote sensor networks are presented to various types of attacks like information uprightness 

and confidentiality[24]attacks that incorporate Denial of Service (DOS) attack, power utilization related attacks, for example, 

Denial of Sleep attack and administration accessibility and data transfer capacity utilization related attacks, which incorporates 

flooding attacks and Jamming attacks.One of the most widely recognized sorts of DOS attacks on remote sensornetwork is 

sticking attack. Sticking attack happens when attackers convey a powerful message to create impedance and stay away from right 

gathering of genuine bundles. Sticking attack at the remote network comprised of conveying a powerful message to the network 

to ruin real packets.The principle reason for sticking attack is to disturb the sign transmission during the correspondence of the 

clients the sticking gadget [19] deliberately produces the electromagnetic energy. It is considered as one of the fundamental ill-
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disposed danger and it debases the exhibition of the network. By ceaselessly sending, the sticking signs the attackers would ready 

to meddle between the clients' correspondence. Furthermore, the jammer could be utilized to forestall the traffic in the remote 

medium. Inside a specific span, the jammer could ready to impede all the radio correspondence on any gadget which utilizes the 

radio sign frequencies for transmission. Wireless sensor networks are generally powerless to Jamming attacks because of 

restricted assets like preparing capacity, memory and unreliable transmission medium[18],[20]. To address the issue of how to 

improve the security of remote networks from sticking attacks, a few techniques and calculations have been created. For instance, 

Le Wang and Alexander [17] built up another strategy to recognize sticking attacks and decide the sort of sticking attack utilizing 

signal strength and bundle conveyance proportion components. The fundamental shortcoming of this strategy couldn't recognize 

the wellspring of sticking. Ghosal [1] applied the spread range (SS) strategy to distinguish the sticking attacks through spreading 

information being sent across the recurrence range. This strategy has numerous constraints like wasteful, intricacy and all the 

more exorbitant regarding calculation when contrasted with different techniques. 

 

II. LITERATURE REVIEW 

In the writing, there are a few strategies that have been created to identify the sticking attack in remote sensor networks. In this 

segment, we outlined some of existing strategies that tended to this issue. The vast majority of these investigations zeroed in on 

identifying the sticking attack executions and anticipation of sticking attacks. For example, Houssaini M.A.E et al. [7], proposed 

another strategy for distinguishing sticking attacks in versatile networks utilizing measurable cycle control (SPC). The SPC strategy 

has been applied to the parcel drop proportion (PDR) which alludes to the quantity of dropped information bundles to the all out of 

information bundles sent in a versatile network. Another strategy created by Chaturvedi P. also, Gupta K. [8], which expected to 

recognize and forestall a few kinds of Jamming attacks in remote networks. The proposed technique examined about sticking 

attacks when all is said in done and how they can be truly executed to attack a remote network. This conversation is then trailed by 

a depiction of an assortment of both location and counteraction strategies carried out against sticking attacks. Chaturvedi P. what's 

more, Gupta K. [9] introduced another strategy for Jamming attacks and counteraction methods utilizing Honeypots inwireless 

networks. The technique was centered around sticking circumstances where the jammer is a piece of the given network in the 

circumstance, i.e., which have inward information on the network convention determinations, along these lines making them 

significantly more hard to recognize. This investigation proceeds with further to clarify the four sticking models that a jammer can 

use to attack a remote network.Sari A. furthermore, Necat B. [10] proposed another strategy utilizing Unified Security Mechanism 

(USM) to upgrade the security of versatile Ad-Hoc Networks against Jamming attacks. This strategy clarified clarifies how sticking 

attacks can happen through the MAC (Medium Access Control) layer of a portable specially appointed network and how their 

proposed technique to forestall sticking attacks can be utilized in this layer. There are diverse coordination components that the 

technique executes in this layer, principally the Point Controller Functions (PCF) and RTS/CTS (Request to Send/Clear to Send) 

instruments. Similarly, Xu W. et al. [11], proposed two recognition strategies for distinguishing Jamming attacks in remote 

networks. The principal technique checks the sign strength of the information bundles being conveyed in the remote network, and 

the subsequent one reliably checks comparable nearby estimations. Balogun V. furthermore, A. Krings[12] proposed a strategy for 

sticking attacks incurred on intellectual radio networks through flaw model order, trailed by an anticipation procedure designed 

specifically for shortcoming models. Jamming Probability and Network Channel Access Probability in Wireless Sensor Networks, 

by Chowdery and Ali [13], depicted in detail how jammers rely upon the information on subtleties of the network, similar to 

network channel access likelihood, to attack it, and how the network relies upon the information on subtleties of the jammer, 

similar to the sticking likelihood, to have the option to recognize it. Two case are probed – initial, an ideal circumstance where both 

the network and the jammer have all the essential data on one another to execute their activities, and second, a circumstance where 

just the jammer doesn't have the data it needs to execute an attack. Impact of Jamming Attack in Mobile Ad Hoc Environment, by 

Popli P. furthermore, Raj P. [14], gives an inside and out descript of how jammers, utilizing radio waves, disturb signals being 

shipped off or from a versatile hub. It at that point proceeds to explicitly zero in on separating between the presentation of portable 

impromptu networks with and without a sticking gadget in their areas. Utilizing IEEE principles, a versatile specially appointed 

network is mimicked and tried for execution with and without a jammer and the outcomes are thought about. Parcel Hiding 

Methods for Preventing Selective Jamming Attacks, by Pavani G. [15], starts with a clarification of specific sticking attacks, and 

how they are an improved variant of sticking attacks, as in they can target information signs of significance. Also, these sorts of 

attacks stay dynamic for extremely brief timeframes, and henceforth are more enthusiastically to distinguish. Two circumstances 

are then examined – an attack on the TCP layer of a network and an attack on the directing of a network – trailed by a conversation 

of three proposed plans to forestall these attacks. This examination line is pertinent to few-shot order [5,25]and PU learning (i.e., 

gaining from positive and unlabeled models) [4,13,21]. Hardly any shot grouping is important in light of the fact that it likewise 

expects to use a couple of marked guides to distinguish approaching objects of a similar class. Nonetheless, they are altogether 

different because(i) in hardly any shot arrangement, we have countless marked information of the seen classes during preparing, yet 

we don't have a clue about any class data of the preparation information in peculiarity location; and(ii) not many shot 

characterization verifiably accepts that the couple of named items and approaching objects of every one of the inconspicuous 

classes share a similar complex, while the couple of named inconsistencies and the concealed irregularities might be from totally 

different manifolds. The subsequent distinction is likewise the vital contrast between our undertaking and PU learning, since PU 

adapting additionally has a similar suspicion as barely any shot arrangement since they are both centered around classification. 

Also, most PU learning procedures regularly require a generously huge level of positive guides to function admirably, e.g., 45% 

in[13], 20%-half in [4] and 20% in [21], which is frequently not commonsense or too expensive to even think about gathering that 
much abnormality information in numerous inconsistency recognition applications. 
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III.  PROPOSED SYSTEM 

 

3.1 Particle Swarm Optimization (PSO) Algorithm 

The Algorithm start with the initialization of cluster with random locations, network cluster (Swarm) will have packets which 

constitutes of various parameters regarding network, these are considered as particles in the PSO algorithm. The movement of the 

packets propagated in a network traffic, and the based on the regular payloads on the network the fitness of the Cluster is 

determined. Regular traffic on a network initiates certain connectivity parameter on steady iterations this value is set to be a 

global value. A network cluster is generally divided into nodes these are connected with internodes which generally these are the 

devices connected to a access point. The internodes initiates a specific number of connectivity parameters on a regular basis these 

are defined as f: ℝn → ℝ. The data from the internodes is assumed to be in the set of N+Q which has the data objects defined as 

Y={y1,y2,…….,yN,yN+1,yN+2,…yN+Q} where yi∈R  and which is connected to nodes U={ y1,y2,…….,yN,} this generally is a 

undefined and non labelled data with Q={ yN,yN+1,yN+2,…yN+Q } where Q<<N these has small sets labelled data. This data 

provides the knowledge of the regular patterns that are arising from the nodes that are connected to the network cluster. These 

regular patterns are considered to the training data which learns the anomalies which has a marking function φ:Y →R  this assigns 

the data objects to the anomaly which results in  φ(yi)>φ(yj)  where yi is anomaly and yj is the regular data. 

 

Algorithm Procedure 
 

Step1: 

 

for each packet p= 1, ..., S do 

    Adjust the packet data with a consistently dispersed random vector:  

 

Step2 

 

yi ~ U(clo, cup) 

    Adjust the packet data to its initial data vector: pi ← yi results in f(g) 

where f(g)is the anomaly 
    

Step3 

 

 if f(pi) < f(g) then  

        apprise the swarm's data vector: g ← pi 

    Adjust the packet vector to the new datapoint: vi ~ U(-|cup-clo|, |cup-clo|) 

Training process complete 

 

Step 4: 

while a termination condition is not encountered do: 

    for each packet i = 1, ..., S do 

        for each datapoint d = 1, ..., n do 

            Pick random data: dp, dg ~ U(0,1) 

            Update the packets vector: vi,d ← ω vi,d + φp rp (pi,d-yi,d) + φg rg (gd-yi,d) 

        Update the packet vector: yi ← yi + lr vi 

         

Step 5: 

if f(yi) < f(pi) then 

         Update the packet best known vector: pi ← xi 

            if f(pi) < f(g) then 

                 Update the threat to the network to node: g ← pi 
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                                   Fig 3.1 Architecture For the System 

 

IV. METHODOLOGY 

4.1 PSO Algorithm for Detection of Injection Attack On Network Node:  

The system is based on the postulation network  prospects are locally approximately constant and the data flow from the 

network node can be described as D where J(𝐷)=
(𝑝1−𝑃2)

2

𝑑1
2+𝑑2

2  where p is the packets from the network and d is the regular data 

flow from network on a normal data connection and w is the total product of data w=(𝑑1
2 + 𝑑2

2)−1(𝑝2 − 𝑝1). The attack on 

the  network node from a external network node is defined by J(K) =∑𝑊
−1

2 [𝑊
−1

2 𝐵𝑊
−1

2 + 𝑑]𝑊
−1

2  on an  𝑥0- network  node 

test point with  𝑛𝑖-difference from attack data 𝐷𝑖 from 𝐷0 normal data  according to metric  

∑𝑛𝑖=‖∑
1

2(𝑑𝑖 − 𝑑0)‖ 

h- is the size of the attack data on the network cluster and defined as  

h=𝑚𝑎𝑥𝑖€𝑁𝑘(𝑥0)𝑑𝑖 

assign a network  𝑤𝑖 to each point 𝑑𝑖around 𝑑0(depending on how much data a net send under normal condition) use tri-

cubic function for the amount of attack data send to the network node which is wi 

𝑤𝑖=(1 − (
𝑑𝑖

ℎ
)
3

)
3

 

The detected attack on the network node is defined as the vector B which is  

B=∑ 𝛼𝑗(𝑑𝑗 − 𝑑)
𝑗
𝑗=1 (𝑑𝑗 − 𝑑)

𝑇
 

The amount of the resources of the internode that is under attack is defines by  𝛼𝑗 

𝛼𝑗=
∑ 𝑤𝑖𝑦𝑗=𝑗

∑ 𝑤𝑖
𝑁
𝑖=1

 

The detection amount of the attack packet that are received from a external network to the or original data is defined as 

W=∑ ∑ 𝑤𝑖𝑦𝑖=𝑗
𝐽
𝑗=1 (𝑑𝑖 − 𝑑𝑗)(𝑑𝑖 − 𝑑𝑗)

𝑇
/∑ 𝑤𝑖

𝑁
𝑖=1  

 di  is the data send from the network cluster and 𝑑𝑗 is the network attack data from the external network. 

 

V. RESULTS AND DISCUSSION 

 

  The experiment was conducted on a 100Gbps node N1 which connected with 20 internodes that communicates with diverse data 

sources of various domains across various protocols. The data on the node is tested on a normal condition where there is no attack 

source on the network. The connectivity parameters of the data from the internodes which is not under attack is collected and set 

as the base condition b0 where no data sent from the internode but node is connected to the network. The parameter bi is the upper 

condition where the internodes are connected to the node which is communication across various protocols and running at peak 

load under no attack condition. This data on network parameters and resources is collected and stored which is intern distributed 

across the internodes and node for training. The training process is conducted by inserting the data collected i.e, b0,bi into the 

machine learning algorithmic procedure designed. The training is carried out on each internode on the network node and the 

procedure was in running state. 

   The second phase consists of the testing procedure where a separate node N2 is designed to attack the node N1 connected 

with internodes. The attack data is designed to propagate through each internode on the network since each internode is running 

the detection procedure for various network protocols. The attack packets for jamming attacks and data insertion attacks (DNS 

poisonings, Xmas scans, and more.)are carried out from the node N2 . As the packets arrived from N2 all the internodes trained 

were alerted as the attack is carried out and the amount of malicious data was also pointed out by the algorithmic procedure. The 
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internode were successful in detecting the attack on the resources in use for communication. The accuracy was calculated  by 

taking into considerations of all the true and false cases. The accuracy of the  designed model is found to be 91%. Below 

mentioned are the accuracy calculations of various algorithms. 

 

 
  

 

 

 

 

 

 

 

 

 

 

 

 
 

                Fig 5.1  Network Analysis of the Methodology 

 

 
 

 

                       Fig 5.2 Profiling Corelation of Network 

 

 

 

VI. COMPARATIVE STUDY 

  Table 6.1 shows the diverse exhibition estimated by utilizing various boundaries. Condition is utilized to ascertain the precision, 

arrangement mistake and standard deviation of accessible dataset individually. Precision of strategic relapse is more noteworthy 

and arrangement  

                                  Table 6.1 Comparative analysis of various algorithms and their accuracy 

Sno Algorithm Cipher Length Efficiency 

1 ABE 64 bit 61% 

2 CBABE 128bit 55% 

3 RSA 32 bit 64% 

4 SHA1 16 bit 86% 

5 Current Classifier 64 bit 90% 

 

Table 6.1 shows the time cost of Enc calculation in KPSABES and KP-ABKS. To altogether assess the presentation of the file 

catchphrase encryption, we made three gatherings of various tests in our trial dataset. Figure 5a exhibits the time cost on one list 

catchphrase encryption while shifting the quantity of traits. We can see that the time cost of the two plans expanded directly with 

the quantity of characteristics, which is sensible since they are both acquired from the first KP-ABE plot in . Table 6.1 shows the 

time cost of scrambling list catchphrases with various size when fixing the quantity of traits and information documents. The 

exploratory outcome shows that scrambling every one of the 320 file catchphrases separated from 2000 information records 
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devoured around 290 s and 408 s in KPSABES and KP-ABKS, individually, when the quantity of properties was set to be 6. 

Table 6.1 shows that the quantity of information records had no impact on file watchword encryption in the two plans when fixing 

the size of file catchphrases and the quantity of qualities. As demonstrated in Table 6.1, t our KPSABES was more effective on 

list catchphrase encryption contrasted and KP-ABKS. Besides, the more prominent was the quantity of record catchphrases, the 

more clear was the benefit. This outcomes is sensible in light of the fact that encoding one list watchword in KP-ABKS required 

two more dramatic tasks than our plan as indicated by the calculation intricacy investigation. What's more, as demonstrated in the 

record catchphrase encryptions in the entire dataset were very tedious, yet was a one-time activity. in light of the first KP-ABE 

plot, we plan a key-arrangement accessible characteristic based encryption conspire (KPSABES) to help effective watchword 

search and fine-grained admittance authority over encoded information. KPSABES is truly reasonable for the cryptography based 

information sharing stockpiling framework that needs the information access control and catchphrase based information looking. 

Not at all like the comparable KP-ABKS plot proposed in, based on the plan in, the plan doesn't need presenting any extra 

ciphertext parts and costly activities to help information looking. Thusly, KPSABES has some conspicuous benefits regarding 

capacity and calculation cost contrasted and KP-ABKS. What's more, broad investigations on a genuine dataset showed that 

KPSABES is better in numerous viewpoints than KP-ABKS, particularly in the inquiry execution. As our future work, we will 

consider the issue of proficient multi-watchword positioned search with fine-grained admittance power over scrambled 

information. 

 

VII.CONCLUSION 

   Intrusion detection at present draws in impressive interest from both the examination local area and business organizations. 

Exploration models proceed to show up, and business items dependent on early examination are currently accessible. In this 

paper, I have given an outline of the present status of the specialty of intrusion detection, based on a proposed scientific 

categorization delineated with instances of past and current ventures. The scientific classification unmistakably features the 

properties of these intrusion-detection frameworks, covering both past and current advancements adequately. Information 

hotspots for these instruments are either a C2 review trail, syslog, or network parcels. While framework sources were generally 

utilized in the beginning phases of examination, the ebb and flow focal point of exploration models just as items is on securing the 

foundation as opposed to the end-client station, and this worldview has prompted the utilization of organization sniffers that 

investigate parcels. As displayed, a lot of examination issues concerning the productivity of both organization and host review 

sources, the designing and presence of a typical review trail design, and surprisingly the substance of the review trail itself, 

actually anticipate an answer. There are likewise various strange issues concerning the investigation of the review trail. Mark 

examination is unmistakably in the business area currently, however has been demonstrated to be deficient for identifying all 

attacks. Therefore, work is as yet in progress to explore different avenues regarding new ways to deal with both information based 

and conduct based intrusion detection. The detection of misuse of-advantage assaults (principally insider assaults) is additionally 

the subject of continuous work. 
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