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Abstract 

With the advent of machine learning and deep learning algorithms, wireless 

sensor networks have taken a new dimension in terms of applications, 

security, and routing mechanisms. Even though secured data transmission 

and routing algorithms need brighter light of research since the number of 

interconnected devices increases exponentially with the time.  Hence the 

paper proposes the new machine learning algorithm-based intrusion detection 

systems for a valid classification of the attacks. The proposed algorithm 

REST (Run-length based Single Feedforward Layer Triggered IDS) works 

on three different phases, such as the Data Collection unit, Run-length 

Feature Extraction Phase, and Classification Phase. The proposed algorithms 

have been implemented and evaluated in the WSN routing protocols such as 

LEACH and AODV in which the various parameters such as accuracy, 

sensitivity, and specificity were calculated. Also, the proposed machine 

learning algorithms-based intrusion detection system (IDS) has been 

compared with the other existing machine learning algorithm in which the 

proposed algorithm has outperformed other algorithms in terms of 

performance and detection. 
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1 Introduction 
 

Wireless Sensor Networks now a day finds its maximum potential in 

various applications. By utilizing the Internet of things (IoT), WSN plays a 

pivotal role in terms of data collection, forwarding to the main gateways, 

which is then used for monitoring and control. Wireless Sensor Networks 

consists of the sensor, microcontrollers, and transceivers. The WSN data 

Transmission purely depends on the type of environmental routing protocols. 

Hence protecting Wireless Sensor Networks from the different attacks plays 

an essential role for several researchers.  Unfortunately, it becomes more 

challenging among researches. Also, the nature of wide distribution and 

limited resources, WSN are easily vulnerable to different attacks. 

Wireless Sensor Networks (WSN) broadcasts the data frequently and 

placed randomly; attacks can be quickly made on the WSN by manipulating 

the data packets and even changing the data scheduling. Hence placing the 

IDS (Intrusion Detection System) in Wireless Sensor Networks plays a 

significant role in attack detection. Moreover, there is a need for intelligent 

systems in IDS to find different attacks. 

The contribution of the work is trifold. First, we have designed the data 

collection unit to collect the different data from the WSN using OMNET++ 

Simulators. The different data from the network such as throughput, no of 

data transfer, Received Signal Strength (RSS), distance, cluster head, and 

energy were collected. Secondly, the new feature extraction has been 

proposed, which works on the principle of extracting the run-length features 

from the data collected. Third, implementation of high speed, less 

complicated single feed-forward layers which work on the principle of 

extreme learning machines and evaluating and testing the proposed machine 

learning algorithm in the routing protocols such as LEACH and AODV 

routing protocols.  

 
1.1 Background Work and Related Works  

Barnali Sahu created an idea of highlight choice procedure for the 

portrayal of high dimensional malicious development of microarray data, 

which used a sifting framework, for instance, SNR, and streamlining 

technique as Particle swarm Optimization (PSO). The proposed method is 

confined in two stages. In the essential stage, the educational assortment is 

bunched by using k-means algorithm; the SNR score is used to rank each 

quality in each group. The best-scored characteristics from each gathering are  
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amassed, and another component subset is made. In the subsequent stage, the 

new component subset is used as a commitment to the PSO, and the 

overhauled feature subset is being delivered-closest neighbor, bolster vector 

machine and Probabilistic Neural Network are used as evaluators and leave 

one cross-endorsement approach is used for endorsement. It has been shown 

that the proposed philosophy using PSO gives favored results over other 

approaches [1]. 

Pallavi Dixitpropose expresses edge-based feature elimination 

methodology for SVMs and shows both enhanced edge and enhanced 

speculation, contrasted, and RFE. Besides, for the instance of a nonlinear 

kernel, the work demonstrates RFE accept the squared weight vector 2-

standard is entirely diminishing as highlights are killed. The proposed system 

shows this isn't valid for the Gaussian part, and, like this, RFE may give poor 

outcomes for this situation. The proposed outcomes demonstrate that MFE 

for nonlinear parts gives a better edge and speculation. They likewise present 

an expansion which accomplishes further edge gains, by improving just two 

degrees of opportunity – the hyperplane's capture and its squared 2-standard 

– with the weight vector introduction settled. In the test utilize two data-set 

one is picture divided information, and second is iris data-set. In the test 

utilize distinctive emphasis of GWO and ascertain exactness, review, and 

precision [2]. 

Sedigheh Khajouei Nejad proposed a hybrid system with three levels. 

The first level extracted features Accelerated PSO. In the second level, the 

generated data-sets are fed into decision tree classifiers, k-nearest neighbors, 

and neural networks. Then, median results were obtained. Finally, in the third 

level, a classifier carried out the classification based on the AdaBoost 

algorithm. The proposed hybrid approach was evaluated concerning 

accuracy, recall, precision, and F value. Compared to other approaches, the 

proposed approach shows a higher performance [3]. 

Rajagopaused BFO (Bacterial scavenging Optimization) technique, and it 

is adjusted for bunch head determination with the goal that different 

destinations like diminished bundle conveyance proportion, improved group 

development, improved system lifetime, and a decreased start to finish delay 

are accomplished. Additionally, a novel hybrid calculation utilizing 

“Bacterial searching Optimization (BFO), (BSO)Bee swarm Optimization” 

has endeavored for the analysis, and the quantity of grouped shaped, the 

delay between the closures, packet drop proportion and lifetime. To expand 

the system lifetime, the ideal CH choice is basic. Determinations of CH are 

Nondeterministic Polynomial (NP) hard. In recent days, swarm calculations 

are revived, for example, PSO, ACO right now give the outcomes adequately 

[4]. 

Naresh Mallenahalli proposed a novel approach called tunable swarm 

measure to deal with the reconfiguration of the particles in a standard PSO 

for the real-time application using standard data sets. It is generally known as  
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wrapper based methodology in which Alternating Decision Tree classifier is 

utilized for recognizing influential element subset, which is additionally 

assessed by another target work, which incorporates the Classification 

Accuracy with an adjusted F-Score, to get sufficient classification accuracy 

over differing populace sizes. Experimental results on the benchmark data 

and statistical Wilcoxon test have demonstrated the way that the proposed 

algorithm is proficient in distinguishing ideal element subsets that enhance 

accuracy if the classifications with base classifiers in contrast with its 

independent form [5] 

Yu Xue received a self-versatile differential advancement algorithm to 

manage, including choice issues for IDS. The versatile instrument with 4 

powerful CSGSs are utilized in SaDE. Using this method, a fitting CSGS can 

be chosen adaptively to create new people during the developmental 

procedure. In addition, the proposed system enhanced the controller metrics 

of the SaDE. The K-Nearest Neighbor (KNN) is utilized for execution 

evaluation for highlight choice. Investigations utilized KDDCUP99 data-set, 

and exploratory outcomes show that SaDE is more encouraging than the 

calculations its comparison [6] 

Amandeep Kaur proposed an execution dependent on the first (Genetic 

calculation) as just as the second (pso) technique so as to plan increasingly 

proficient and functional black-holes. Additionally, the correlation between 

first and second has been made. Identified with security in black-hole attack 

has been investigated. After that, an intrusion detection system (IDS), 

especially for the dark gap assault, is executed utilizing a first and second 

technique. It is assumed that black-hole assault aversion is cultivated at an 

increasingly significant rate when PSO has been utilized w.r.t. GA as it were 

[7].  

Manish Ghaemi has endeavored to utilize Forest Optimization Algorithm 

for the solution of the feature selection issue. FOA is accounted for to be 

appropriate for nonstop search space issues, so the proposed system has 

balanced the phases of FOA for discrete search space of highlight 

determination issue and modernized the FSFOA calculation. To explore the 

execution of FSFOA, the proposed system has chosen some notable data-sets 

from the UCI archive and contrasted the consequences of FSFOA and 

different techniques. Among the selected techniques for correlation, there are 

GA, ACO and PSO based calculations. The outcomes of the analyses 

demonstrated the prevalence of the proposed technique is the greater part of 

the chose data-sets. The proposed framework utilized J48, KNN, SVM 

classifiers of WEKA programming to assess the wellness of every potential 

arrangement, and order exactness is considered as a proposed system fitness 

function [8]. 

Ahmed Ibrahim Hafez‟s point is to propose a sine cosine calculation 

(SCA) for highlight determination to pick an insignificant number of 

highlights for a given data-set that can deliver abetter and tantamount 

grouping precision from using every one of the highlights of the given data-

set. This examination demonstrates that SCA is a productive pursuit  
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calculation when connected to the element choice issue. The utilized 

wellness work is intended to improve the arrangement exactness and 

decrease the chose highlights set size, to acquire an arrangement of a base 

chosen highlights set with a most excellent grouping precision. SCA is 

conveyed in the component determination area for assessment, and the 

outcomes are analyzed against two of the notable element choice strategies, 

which are molecule swarm optimization and genetic algorithm, which 

generally demonstrates a development in characterization execution utilizing 

an arrangement of machine learning data-sets. The SCA shows an expansion 

in both decrease size and grouping precision contrasted with PSO and GA [9] 

Shih-Wei Lin introduced a particle swarm enhancement-based 

methodology, fit for searching of the ideal parameter esteems for SVM to 

acquire a subset of helpful highlights. This ideal subset of highlights is then 

embraced in both preparing and testing to acquire the ideal results in a 

grouping. Examination of the acquired outcomes with those of different 

methodologies shows that the new PSO combined with the SVM approach 

has a superior classification accuracy than others tried. The experiment 

utilizes the feature selection in the test, the PSO combined with SVM 

approach is connected to dispose of unnecessary or irrelevant feature 

elements, and successfully decide the parameter esteems, thus enhancing the 

overall results for the classification. Outcomes of this examination were 

acquired with a kernel function RBF. Notwithstanding, other parameters OF 

kernel can likewise be streamlined utilizing a similar methodology [10] 

Lucija Brezocnik proposed a technique for the issue of handling 

information with high-dimension. When one has a great many attributes 

(qualities) in a data-set, it is challenging to accomplish a proficient selection 

of attributes. To adapt with this issue, the proposed system utilizes double 

particle swarm enhancement calculation joined with the C4.5 as a classifier 

in the fitness function for the determination of educational characteristics. 

The outcomes acquired on 11 data-sets were examined factually and uncover 

that the proposed technique, called BPSO combined with C4.5, beats known 

classifiers, such as SVM, C4.5, and Naïve Bayes [11].  

Marwa Sharawi introduced another system called characteristic choice, 

which applies the whale improvement calculation. This is a starting late 

introduced meta-heuristic progression calculation that impersonates the 

ordinary direction of the humpback whales. The proposed model applies the 

wrapper-based technique to accomplish the perfect subset of features. This 

framework was associated with finding the best part subset that enhances the 

exactness of the portrayal while ensuring the base number of features. The 

proposed model is differentiated and the PSO and GA calculation using 

different assessment markers on 16 unique data collections from the UCI 

information archive. The results show the upside of the familiar computation 

differentiated and substitute analyzers [12]  
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Long Zhang proposed an establishment reliant on shared information, 

and the model can‟t simply check the association between two features 

picked by a firefly yet moreover choose the emendation of features among 

the cultivated component subset. The proposed procedure is differentiated 

and differential progression, hereditary calculation, and two adjustments of 

molecule swarm advancement on a couple of benchmark informational 

indexes. The results display that the proposed DbFAFS is capable and 

forceful in both gathering precision and computational execution [13].  

 

 

2 Proposed Method 
 
2.1 System Framework  

The working mechanism of the proposed architecture consists of three 

phases, such as Data Collection Unit, Feature Extraction, and Single Feed 

Forward Classifying layers which are enlighten below in fig.1. 

 
Figure 1 Proposed Architecture 

 

 

2.2 Data Collection Unit 

In Wireless Sensor networks, data-sets are most important for the detection 

and classification of the different attacks.  The important parameters   which 

are used for the analysis are RSSI, Residual Energy, Cluster Head details, 

and a distance which is calculated as follows 

 

         Data RSSI and Distance Measurement 
 

The RSSI and Distance are calculated as per the given equations. 

    [                    )           )            (1) 
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Where, 

d - the remoteness between the source (Sink) and destination (Monitoring 

Nodes) 

n - Path-Loss Exponent  

P0–Energy or power of the signal (dBm) in the zero distance (at Static 

Place) 

Pr–Energy or Signal power (dBm) in the distance d (Distance is taken 

from the Monitoring nodes and sink) 

f - Signal frequency in MHz 

Fm - Fade margin  

 

(a) Energy Measurement 

After calculation of the distance, energy is calculated by using the expression 

given below, and it sends to the sink in the above mentioned for the frame 

format. 

        )                             (2) 

 

Where, ETNx (n,d) Energy of the CPU (EEle) + Energy of radio (Eamp* 

n*d2) to transmit 'n' bytes at a distance 'd.' 

 

        Throughput Measurements 
 

The throughput measured between the nodes, master head, and BS. 

Moreover, the details of the master head in the network were also calculated 

manually. 

 
3 Run-Length Feature Extraction 
 

The distinctive run-length highlights are removed from the above 

information gathered to shape a run-length framework and the numerical 

articulation for computing the diverse factual run-length highlights is 

classified in Table 1. Where P_(s,q) is the number of runs with intensity „s‟ 

and length „q‟. The over seven highlights are gotten from the SGLRL for 

better grouping and identification components. The 07 SGLRL highlights 

which are acquired are utilized for the Single Feed Forward learning 

machines for better precision as far as arrangement and recognition. 
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Table 1 Features of run-length are mined from the Data Collected in the OMNET 

scenario 

 

SL. 

NO 
Parameters 

 

Expression 

1 
Short Run Emphasis 

 

∑ ∑      )  

  
 

2 Long Run Emphasis 

 

∑ ∑        )  

∑ ∑      )  
 

3 

Gray Level Non-uniformity 

∑  ∑      )) 
  

∑ ∑      )  
 

4 
Run Length Non-uniformity 

 

∑  ∑      )) 
  

∑ ∑      )  
 

5 Run Percentage 

 

∑ ∑      )  

 
 

6 
Low Gray Level Run Emphasis 

 

∑ ∑
     )

    

∑ ∑      )  
 

7 
High Gray Level Run Emphasis 

∑ ∑        )  

∑ ∑      )  
 

 

 

3.1 Single Feed-Forward Network 

In this paper, we adopted the most popular learning algorithm named as 

“ELM”  in which the system uses the solitary concealed layer, which are 

efficient in terms of “exactness, precision and speed”, magnificent theory 

with extreme capacity speculation capabilities. 

Right now, framework, the' μ' nodes in the shrouded layer are essential to 

work with an unfathomably differentiable actuation work (for example, the 

sigmoid capacity). The yield layer is straight. in ELM and also the concealed 

sheets are not required have to tune mandatorily. In ELM, the concealed 

sheet necessarily need not be tuned. In this work, sheets and layers are 

interchangeably used. 

Loads of the masked layer are arbitrarily delegated (the biàs loads are 

counted). It isn't the circumstance that shrouded hubs are unessential. 

Notwithstanding, they need not be tuned, and the shrouded neurons' 

parameters can be rashly created in prior. 
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The first layer of the network in the system yield is given by equation (3) 

    )   ∑       )     ) 
 
              (3) 

Where    input  

  output weight vector  

  [              
               (4) 

P   )output  hidden layer which is given by the following eqn 

   )  [    )     )           )                           (5)  

  To determine Output vector     which is called as the target vector, the 

hidden layers are represented by  Eqn (6) 

  [

    )
    )

 
    )

]                (6) 

The fundamental execution of the ELM utilizes the negligible non - 

straight least square techniques which are spoken to in equation (7) 

             )                                                 (7) 

Where P inverse of H known as Moore−Penrose generalized inverse.  

       
 

 
   )                                                      (8) 

The equation (6) is used to calculate the output node function  

    )      )     )   
 

 
   )                         (9) 

 

ELM utilizes the kernel function to yield great precision for better 

execution. The significant favorable circumstances of the ELM are negligible 

preparing mistake and better guess. Since ELM utilizes the auto-tuning of the 

weight predispositions and non-zero initiation capacities, ELM discovers its 

applications in arrangement and forecast esteems. The point by point 

depiction of ELM‟s conditions can be found. The pseudo-code for the ELM 

is appeared in Algorithm 1 

Stage 1: Training Sets of 'N' information with an actuation work and 

concealed nodes.  

Stage 2: Input loads are appointed, and bias values are allocated.  

Stage 3: Calculate the concealed sheet as 'P'  

Stage 4: Calculate the Output weight Matrix 'φ'  

Stage 5: Classify/Predict the qualities 

 

For this single feed forward layer, seven features were used as the inputs 

and trinary classification of Normal. DDOS and Wormhole attacks will be 

the outputs from the learning machines. 
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4 Experimentation Scenarios 
 

The proposed REST-IDS has been simulated in the OMNET scenario 

with 100 Nodes, and attacks such as a black hole and wormhole attacks were 

also simulated to estimate the presentation of the proposed REST-IDS. 

Figure 2 shows the OMENT++ scenario for wireless sensor networks for 

simulating attack scenarios. 

 
 

Figure 2 OMENT++ Scenario Experimentation Setup for the Formation of WSN 

Nodes with routing protocols implemented 

 

4.1 Results and Discussion 

The Proposed REST-IDS has been tested Using OMNET++, which runs 

on Intel i7 CPU with the 2TB HD, 8GB RAM with Windows 10 OS. The 

proposed REST-IDS extracts the run-length features from the three data 

scenarios, such as Normal Data, Black-Hole data, and Wormhole data. The 

run-length features which are extracted are shown in the following tables. In 

the below tables 2,3 and 4 we interchangeably used the run-length and long 

haul. 

 
Table 2 Run-Length Features Extracted for Normal Data Collection 

 

 Short 

Run 

Empha

sis  

Long 

Run 

Emphasi

s 

Gray 

Level 

Non-

uniform

ity 

Long Haul 

Non-

uniformity 

Run 

Percenta

ge 

Low 

Gray 

Level 

Run 

Emphasi

s 

High 

Gray 

Level 

Run 

Emphasi

s 
Energy 

0.0001 0.4075 0.989 0.00034 0.8409 0.5660 5.6408 

Throughput 
0.0013 0.6783 0.890 0.00108 0.4433 0.3456 1.9327 

RSSI 0.0710 0.4706 0.8897 0.911 0.4161 0.67465 1.6116 

Distance 0.0018 0.9568 0.9677 0.313 0.3534 0.20083 1.5934 
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Table 3 Run Length Features Extracted for DDOS Attacks Data Sets 

 Short 

Run 

Empha

sis  

Long 

Run 

Empha

sis 

Gray 

Level 

Non-

uniform

ity 

Run 

Length 

Non-

unifor

mity 

Run 

Percent

age 

Low 

Gray 

Level 

Run 

Empha

sis 

High 

Gray 

Level 

Run 

Empha

sis 
Energy 

0.0085 0.4860 0.7420 0.0039 0.1879 0.0602 1.1097 
Throughput 

0.0082 0.3396 0.8109 0.0042 0.1227 0.0418 0.7526 

RSSI 0.0087 0.4721 0.6937 0.0033 0.3355 0.1770 1.5182 

Distance 0.0081 0.3906 0.7771 0.0040 0.1538 0.0508 0.9503 

 

Table 4 Run Length Features Extracted for Worm-Hole Data Sets 

 
 Short 

Run 

Empha

sis  

Long 

Run 

Empha

sis 

Gray 

Level 

Non-

unifor

mity 

Run 

Length 

Non-

uniform

ity 

Run 

Percent

age 

Low 

Gray 

Level 

Run 

Empha

sis 

High 

Gray 

Level 

Run 

Empha

sis 
Energy 

0.0011 0.1270 0.4859 0.0006 0.2995 0.0400 6.4026 
Throughput 

0.0012 0.1811 0.5742 0.0010 0.0636 0.0123 1.1452 

RSSI 0.0012 0.0830 0.3715 0.0006 0.3319 0.0325 7.3478 

Distance 0.0012 0.2139 0.6398 0.0010 0.0565 0.0092 1.0627 

 

4.2 Performance Evaluation 

The performance of the REST-IDS has been evaluated based on the 

accuracy of detection (Sensitivity) in which 70 % of data-sets were taken as 

training, and 30% were used for the testing. The accuracy of detection of 

attacks are calculated as follows 

Accuracy in detection = (No of True Values)/ (Total No of Iterations) x100 
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Figure 3 Accuracy of Detection in DDOS Attacks using REST-IDS Mechanism 

(LEACH) 

Fig 3 shows the REST-IDS ' detection of DDOS attacks is maintained 

from 98% to 97% as the rounds in LEACH protocol is increased. Also, the 

REST-IDS has been tested with the AODV protocol which is then given as 

follows 

 

 
 

Figure 4 Accuracy of Detection in DDOS Attacks using the mechanism.(AODV) 
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Fig 4 shows the REST-IDS ' detection of DDOS attacks is maintained 

from 97% to 96% as the rounds in AODV protocol is increased. Moreover, 

the wormhole attacks are also simulated to evaluate the performance of the 

proposed REST-IDS Systems. 

 

  

 
 

Figure 5 Accuracy of Detection   in WORM Hole Attacks   using REST-IDS 

Mechanism (LEACH) 

 

 
 

Figure 6 Accuracy of Detection   in WORM Hole Attacks   using REST-IDS 

Mechanism (AODV) 
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Fig 5 show' detection of wormhole attacks is decreased from 95% to 92% 

as the rounds in LEACH protocol is increased. Also, the wormhole attacks 

have been tested with the AODV protocol(fig 6), which is maintained the 

same as in LEACH protocols. To evaluate the performance of the system, 

again, we have calculated the sensitivity and specificity of the proposed IDS 

using the equation in response to the two types of attacks. 

 
Table 5 Sensitivity and Specificity Analysis for the Proposed REST-IDS for DDOS 

Attacks 

 

Parameters evaluated DDOS attacks Wormhole Attacks 

Sensitivity(%) 91% 90% 

Specificity(%) 92% 91% 

 
Table 6 Sensitivity and Specificity Analysis for the Proposed REST-IDS  for 

Wormhole Attacks 

 

Parameters 

evaluated 

DDOS attacks Wormhole Attacks 

Sensitivity(%) 90% 89% 

Specificity(%) 91% 90% 

 

The tables 5 and 6 represents the sensitivity and specificity of the 

proposed algorithm. Also, we have compared the other existing machine 

learnings in place of the single feed-forward networks which are tabulated in 

table. 

 
Table 7 Comparative Analysis of different evaluation parameters of Existing 

Algorithms along with the proposed algorithm for Classification of DDOS attacks in 

LEACH 

 

 

DDOS Attacks in LEACH protocols 

Algorithms Accuracy(

%) 

Sensitivity(%) Specificity(%) 

Naïve Bayes 78% 74% 73% 

Random 

Forest 

80% 80% 78% 

AORA(SVM) 97% 86% 87% 

REST-IDS 97% 91% 90% 
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 Table 8 Comparative Analysis of different evaluation parameters of Existing 

Algorithms along with the proposed algorithm for Classification of DDOS attacks in 

AODV 

 

 

 

 

 

 

 

 

 
Table 9 Comparative Analysis of different evaluation parameters of Existing 

Algorithms along with the proposed algorithm for classification of wormhole attacks 

in LEACH 

 

Wormhole Attacks in LEACH protocols 

Algorithms Accuracy (%) Sensitivity (%) Specificity (%) 

Naïve Bayes 78% 74% 73% 

Random Forest 80% 80% 78% 

AORA(SVM) 97% 86% 87% 

REST-IDS 97% 91% 90% 

 
Table 10 Comparative Analysis of different evaluation parameters of Existing 

Algorithms along with the proposed algorithm for classification of wormhole attacks 

in AODV 

 

Wormhole Attacks in AODV protocols 

Algorithms Accuracy (%) Sensitivity (%) Specificity (%) 

Naïve Bayes 78% 74% 73% 

Random 

Forest 

80% 80% 78% 

AORA(SVM) 97% 86% 87% 

REST-IDS 97% 91% 90% 

 

From the above tables 7,8,9,10, it is clear that the proposed REST-IDS 

has outperformed the other existing algorithms in terms of accuracy, 

sensitivity, and specificity even though AORA has similar performance. Still, 

it has been degraded in terms of sensitivity and specificity. 

 

 

 

 

DDOS Attacks in AODV protocols 

Algorithms Accuracy (%) Sensitivity (%) 
Specificity 

(%) 

Naïve Bayes 78% 74% 73% 

Random Forest 80% 80% 78% 

AORA(SVM) 92% 86% 87% 
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5 Conclusion 
 

The proposed REST-IDS mechanism was successfully tested in LEACH 

and AODV protocol, in which the efficiency is maintained from 98% to 

97%, even though the no of iterations increases. Further, REST-IDS can be 

improvised by testing with the different machine learning algorithms for the 

detection of different attacks. Also, REST-IDS   needs to be tested with the 

real-time data-sets, which is then applied for any Internet of things (IoT) 

based Wireless Sensor Networks implementation, where the security 

breaches are a real nightmare for the humanity. 
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