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CHAPTER 4 

A MODIFIED NPDNC TECHNIQUE FOR RELIABLE DATA TRANSMISSION 

4.1 Introduction 

WSN relates sensor in a different environment to give a chance for remote administration of the 

network. When the participation of human is not possible in the area, then it offers administration 

of operations forms an isolated area.  The objective of WSN is to get information from some events 

within the applications. In WSN, the nodes are cooperated to transfer and receive the data in a 

many-to-one manner. The sensor generates a large amount of information and has a problem related 

to lesser resources. In case of natural catastrophes, WSN is assisted with the Internet of Things 

(IoT) to monitor the different regions.  To empower the various observing services in case of natural 

catastrophes, the concept WSN is applied in IoT. This WSN monitors some disasters like volcanoes 

eruption and earthquake occurrences. The QoS applications test the effectiveness and robustness of 

WSN. Still, serious QoS problems in IoT are instigated by the WSN’s inadequate resources. The 

expected QoS also reduced by the network congestion in WSN. So, it is essential to make use of 

given resources efficiently. Because of network clogging, energy utilization of node can be 

minimized by dropping the amount of data packet in the transmission process. So, this motivates 

us to develop an enhanced technique for clogging control (congestion control), and this chapter 

elaborates the concept of enhanced Packet Discarding based Node Clustering (nPDNC) method 

[63]. In this procedure, the number of sensors are grouped, and one node is selected as CH. To 

reduce the clogging in WSN, the data packet is discarded by each node. So, to avoid this problem, 

Fuzzy optimization rule is applied to perform the effective data routing process.  

4.1.1 Challenges in WSN Communication 

 Speed of Message Forwarding: It is essential to distribute the message in a destination 

node because the information in WSNs is very sensitive and life-critical.  The selected route, 

channel availability and channel bandwidth define the speed of the message.  

 Categorization of Messages as per their Importance: Based on the type of the message, 

it is essential to categorize.  Safety and non-safety are two different kinds of messages in 

WSN. So, messages are classified into these two types before assigning priority to each 

message.  
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 The sequence of Messages Dissemination: Based on their severity, every message is 

classified with priority. So, the priority decides the sequence of message distribution. But, 

priority assigning at the node level is one of the challenging task [64]. 

4.2 Related works 

NurulHamimiBt H., NaimahBt Y., Azmi Bin AwangMd I [65] developed a congestion control 

procedure for IoT. This congestion control mechanism controls the clogging. In this state, the 

network goes very slow.  A priority-based clogging device procedure is applied in the wireless 

network of multiple paths. The proposed protocol allocates the bandwidth of many applications at 

the same time in sensor nodes. Based on the priority of source traffic, each sensor node is assigned 

with some bandwidth value.  Based on the service rate, the congestion in the WSN is detected, and 

the cramming relation statement is implicit.  

Deshpande et al. [66] evaluate the jamming in WSN. Congestion of the whole network is minimized 

by the use of 4 knots neighbouring the node of the sink, and it is burdened to governor the packet 

dropping rate. After that, the system performance is enhanced by increasing the number of knots 

near the 4th sink. Also, it minimizes the overhead as well as resource wastage.  N. Yaakob, M. 

Atiquzzaman and I. Khalil [67] developed BPR to by-pass infected areas in WSN. The proposed 

technique gives less important to normal message and discards that information also provides more 

importance to urgent data.  Based on the MOO (multi-objective optimization), the suggested policy 

of denial is combined, and it alters the different goals concurrently. 

In the application-driven WSN, the choice of a node is executed by Marques and Ricardo [68]. The 

file gives a wizard request RPL allowance, thus enhancing the lifetime of the network by defining 

routing and broadcast functions the structures to each node that operate the similar application. 

Based on the work cycle of the application, the file is coordinated due to the nodes can link a system 

at a random period. In WSN with a defect of the packet, two compensation method is suggested. 

To construct the effective filters, the partial and impartial methods are introduced in the consensus 

DKF method. In WSN, this new filter to fix the common issue of hurried tracing of loss in WSNs.  

In the densely occupied WSN, Hussain et al. [69] suggest the many to one control scheme. 

According to the distribution of the size of buffer and hop-by-hop packages time, this control 

scheme is performed. To alter the event reports speed, the TDMA method is applied by this control 

method. The congestion is discovered by the suggested control method and also to modify the nodes 

reporting rate. To eliminate the congestion and to discover the fault, the data science approach was 

suggested by Hafiza et al. [70] in WSN. According to the traffic loading data, the broadcast rate is 
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modified at the present node for the congestion elimination. By the efficient data science method 

of SVM (support vector machine), the multi-classification is performed to modify the congestion. 

For altering the constraints of SVM, the GWO (grey wolf optimization) and DE (differential 

evolution) are employed to obtain low miss classification error.  

In WSN, congestion discovery approach is employed for the balancing of load, and multipath 

routing was suggested by Rajeev and Ahmed [71]. In WSN, the different broadcast of information 

reasons the nodes adjacent to the BS to obtain congested. The mitigation and congestion avoidance 

approaches are applied, according to the node buffer occupancy. The distance among receiver and 

sender, and RSR (relative success rate) value, the routes are chosen. To every neighbour of a source 

node, the function of utility is described according to constraints mentioned above.  

To avoid the hop-by-hop congestion, the genetic SVM method was developed by Majid et al. [72] 

in WSN. The fraction of buffer occupancy and degree of congestion for a downstream node is 

computed in the developed scheme. After that, the data is conveyed to the present node. To solve 

the issue of congestion, the rate of transmission is modified by the current node. With the help of 

multi-classification scheme, the system throughput is enhanced by the SVM. By way of genetic 

algorithm (GA) the constraints of SVM are altered. In the testing and training stages, the outcomes 

of SVM system equal the genuine information in the majority situations.  

To avoid the congestion, the new route-finding method is introduced by Omer [73] in the multi-

hop WSN. The congestion may exist owing to the maximum traffic data, and resource-constrained 

nature of WSN that leads to a severe loss of packet and maximum utilization of energy. The traffic 

load is balanced, and the congestion is eliminated by the effective route-finding method. The 

dependable congestion aware routing is significant, and it needs vigilant strategy attention. In multi-

hop WSN, the new RDCA (route discovery for congestion avoidance) has been developed. This 

method involves the utilized energy of SNs, inherent behaviour of load traffic and the strength of 

signal among them with the hop count.  

In multipath WSN, congestion control was developed by Sridevi et al. [74] based on the priority 

for the heterogeneous traffic. The bandwidth is assigned by the suggested method, which is 

relational to the importance of different applications that were concurrently operating in the SNs. 

The own information is included in every SN, and information is created from other SNs. According 

to the source traffic importance and transit traffic importance of heterogeneous in the child nodes, 

the bandwidth is assigned by the parent node of every SN. According to the fraction of packet 

service, the congestion is determined, and the statement of congestion is inherent.  
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Table 4.1 Literature Survey on Communication Schemes in PDNC 

No Author Proposed Summary Packet loss 

model 

Publication Year 

1 

Nurul 

et al. 

[65] 

PDNC is a kind of 

discriminating packet 

removal technique, and it is 

performed at every node to 

minimize the amount of 

congestion packets. 

The packet loss 

rate is less than 

30%.  
IEEE 2016 

2 
Vyas et 

al. [66]. 

This article examines the 

current protocol 

performances in WSN.  

Less packet loss 

ratio.  IEEE 2012 

3 

Yaakob 

et al.  

[67] 

Here, a multi-objective 

method based mitigation 

scheme is proposed to 

discard some un-important 

packages. Such packets are 

passing through allocated 

space to transfer important 

data. 

Packet loss is 

inevitable in this 

method.  

IET 2015 

4 

Marque

s and 

Ricardo

[68] 

Wizard application for RPL 

extension, which permits to 

improve the life span of 

WSN by restricting 

forwarding and routing 

functions. 

The packet loss 

rate is not 

considered in 

this paper.  

Wireless 

network 
2016 

5 

Hussain 

et al.  

[69] 

Novel congestion regulation 

scheme based on packet 

delivery in a hop-by-hop 

manner is developed in this 

work. A new type of 

congestion control method 

High congestion 

rate results in 

high packet loss 

ratio.  
IEEE 2007 
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optimizes and adjust the 

velocity of several events.  

6 

Hafiza 

et al. 

[70] 

This work utilizes DE and 

GWO algorithm to tune the 

SVM parameters.  

The rate of 

transmission 

decreases the 

rate of packet 

loss  

Wiley 

online 

library 

2019 

7 Ahmed 

and 

Rajeev 

[71] 

Congestion avoidance and 

mitigation technique are 

proposed in this paper for 

multiple data transmission.   

Less packet loss 

rate compared to 

previous 

methods.  

Springer 2016 

8 

Majid 

et al. 

[72] 

To execute hop-by-hop 

congestion elimination 

using GSVM and to alter 

the elements of SVM by GA 

Improvement in 

received packet 

rate, which 

reduces the 

packet loss rate. 

Elsevier 2017 

9 

Omer 

Chught

ai [73] 

In multi-hop WSN, RDCA 

method is developed 

Decrease packet 

loss rate due to 

the node 

selection 

process.  

Inderscienc

e 
2017 

10 
Sridevi, 

S., 

Usha, 

M., 

Lithuri

n, 

G.P.A 

[74] 

This method proposes high 

priority-based congestion 

control in heterogeneous 

traffic network through 

multiple paths. The 

proposed protocol permits 

the execution of various 

applications at a single 

sensor node 

Not considered 

the packet loss 

ratio. 

ICCCI 2012 
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4.3 Mathematical model 

This section explains the basic mathematical model of the energy consumption model, data 

generation pattern model, closeness of the sensor node model, and energy balance model. 

Energy consumption model 

In this model, three factors such as communication energy, sensing energy and processing data 

energy are considered. If the node conveys one-bit packet, the utilized energy can be computed over 

the distance d as given by: 

dllEdlE elecTx ),(                                         (4.1) 

Here, the dissipated energy is described as  , the element of path loss is signified as . The 

electronics of the transmitter the utilized energy or bit is defined as elecET . In the model of free 

space, the parameter of alpha is 2. The energy consumption is expressed as follows when receiving 

the l-bit packet. 

elecRx lETlE )(                                                          (4.2) 

CSP (Closeness of node to the shortest path)  

This factor is employed as the energy-optimized constraint. The given below expression explain 

this CSP parameter.  

sink)D(m,m)D(a,

sink)D(a,
CSP(k)


                                  (4.3) 

Here, the source node is denoted as “a”, the forwarding node is defined as “m”, and its distance to 

the node of sink is lower than the source node.  

CS (Closeness of node to sink)  

For transmitting information, the utilization of energy from “a” to “b” is computed for the free 

space model by way of earlier defined two broadcast methods is given by: 

),(2 2

sin badllETE elechopgle                                            (4.4) 

)),(),((4 22 bmdmadllETE elechopmulti                                    (4.5) 

Both single hops, as well as multi-hop forwarding scheme, utilize the abovementioned equations to 

compute the energy consumption of the sensor node. Consider the sensor k which locates on the 
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segment of the line (a, b) that means ),(),( maDbaD  . A related to single hop, the multi-hop 

broadcast method is most imperative, and it denotes hopmultihopgle EE  sin . As of the above equation, 

we can derive  


elecET

bmDmaD  ),(),(                                                 (4.6) 

In a particular situation, sensor m is not located on the segment of a line (a, b) that can be given as: 


elecET

bmDmaDbaD
2

),(),(),( 222                                           (4.7) 

CS can be computed as:  

 



FN(a)b
sink)1/D(b,

sink)1/D(m,
CS(m)                                          (4.8) 

Here from the node m to sink node distance is defined as sink)D(m, and the sending neighbour set 

of the source node is denoted as FN(a) .  

Energy unbalance (EUB) 

Atkinson welfare function is utilized to compute the unbalance of energy for a set of the sensor.  

)1/(1
1

)(1
1





























 

Aa

UB
E

aE

n
E                                          (4.9) 

Here, in single-hop transmission region A, the unbalance of energy for sensors is signified as EUB 

and number of the sensor in this region is denoted as n. Residual energy, as well as average residual 

energy, is denoted as )(aE and E . The inequality aversion index is mentioned as that lies in the 

range from 0 to ∞. This factor mostly used, and it contains 1.5, 2.0, and 2.5. The expected residual 

energy (ERE) for sensor “a” can be given as: 

)),(.()()( madlEaEbE Tx

am                                    (4.10) 

After broadcasting and receiving similar information, the ERE of the sensor can be given as: 

),()()()( RlElEmEmE TxRx

am                       (4.11) 

Here, no modification is included in the residual energy, so other neighbours are not included in the 

broadcast of information that given by: 
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)()( bEbEam                                           (4.12) 

For every choice m, the predictable EUB is computed by the sensor “a” using Eqn (4.12 

) through ERE from equations (4.9), (4.10), and (4.11). 
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Here, 



|}{)(

)(
1

aaNb

amam bE
n

E . 

For the choosing node m, the balance energy (EB) as subsequent hop is computed through the given 

below expression in which it is estimated after the calculation of EUB.  
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aFNj
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UB
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UB

B
E

E
mE                                     (4.14) 

4.4 Proposed Methodology 

In a wireless network, the congestion mostly happens, and it is one of the major problems. Due to 

the partial processing power and node resources, the congestion is produced. The high quantity of 

information is being conveyed from the node to sink this problem is exist. The significance 

information contains data packets sometimes lost in the WSN, and it leads to the node energy 

depletion. For that, in WSN, the congestion is eliminated. Nowadays, the different data packet 

contains limited BW that is imperative in WSN. For this reason, the congestion exists in the 

network. A node receives the packets that are transferred to the sink node with the addition of sense 

data. The high amount of information required to be conveyed with the proper resource, traffic 

fairness is caused by the excess information. So, to avoid this issue, this chapter proposed the 

nPDNC method for congestion control in WSN. This technique more reliable data transmission and 

reduces congestion without much loss of packets. In this chapter, the nPDNC is performed with 

optimization and fuzzy rule. So, the basic operations of PDNC method are described in the below 

section. After that, the fuzzy optimization-based method is explained in the next subsection. The 

system model of proposed nPDNC technique is illustrated in figure 4.1.  
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Load simulator

Load Scenario

Sink and sensor node

Simulation Parameters

Manage data packet 

Optimization technique

Fuzzy logic rule

Reduces data loss and avoid overhead 

Simulation – WSN – 

NS2 simulator

Modified PDNC 

method

Result Analysis

 

Figure 4.1 System model of nPDNC method 

4.4.1 Basics of PDNC method 

Selective Packet Discarding is one of the techniques for congestion control in the proposed scheme 

that is used to remove undesirable packets from communication. Packet discarding and CH 

selection techniques are utilized in this proposed scheme.  

CH Selection 

The sensor node first sends the message to find its neighbour nodes in the initial stage. So, 

temporary CH is selected randomly to perform an initial operation. Then set of clusters are formed 

based on the similarity of neighbouring nodes. For the initial operation, the temporary CH is being 

selected randomly. Some difficulty is faced by the sink node when a large number of common node 

generates traffic.  So, the performance of the application is enhanced by CH node, which minimizes 

the burden at the sink node. Every single node in the cluster continues the packet discarding process 

until the data packet is transferred to the next CH.  The data is passed from the low-level CH to 
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high-level CH. The node with high energy is selected as CH. CH only do some process like data 

collection and forwarding so, and it must need more energy compared to other common nodes. So, 

residual energy is considered as the key point to select CH.  

Packet Discarding: 

The packet will be discarded when there is no memory space is available to reconstruct that packet. 

Every sensor node can discard the packets in that system. Reduction of the number of packets sent 

to the CH is the main goal of this packet discarding method [75]. Packs are not needed on the size 

of packet and TTL (Time to live). The packet discarding procedure is displayed in table 4.2.  

Table 4.2 Packet discarding procedure 

Input: Packet, packet TTL and data size  

Output: successfully discard a packet  

1: if data size < 60 bytes then 

2:       Packet= Accept; 

3: else 

4:        Packet = Drop; 

5: if TTL > 0 then 

6:       Packet = Accept; 

7: else 

8:       Packet = Drop. 

 

4.4.2 Proposed nPDNC method 

The thought behind this arrangement is typically to gather essential data for the event of certain 

occasion for specific applications. WSN conveys a many-to-one the information's driven approach 

where hubs can helpfully speak with each other to exchange the detected information towards a 

sink hub. However, in WSN, each sensor node holds very limited re-sources despite producing a 

large amount of data. The congestion problem is expressed as an optimization problem which can 

be eliminated using selective packet discarding (SPD). The main scope of this research is SPD to 

resolve congestion in WSN. However, SPD discards data with 0 TTL and data with size larger than 

60 bytes. Moreover, the Fuzzy rule-based optimization method is applied to perform the effective 

data transmission in WSN to avoid congestion problem. The flowchart explanation of the proposed 

methodology is illustrated in figure 4.2.  
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Create data packet erasure

Source 

Network configuration  

Select data path using Fuzzy and 
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Packet discarding  
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Figure 4.2 Flow chart of the proposed nPDNC method 

 

Fuzzy optimization rule for data path selection 

The Fuzzy model contains a fuzzy inference engine, fuzzifier and defuzzifier as its basic model.  

Every single crisp input value of fuzzy logic is mapped to the resultant fuzzy sets, and it assigns a 

truth value of membership for every single fuzzy set.  The inference engine has processed the 

fuzzified values in which it contains several procedures and rule base for inferring the rules. The 

fuzzy input variable is simply a series of IF-THEN rules which gives the output fuzzy variables 

using a linguistic variable. The fuzzy linguistic variable is called as the fuzzy set.  Defuzzification 

is performed on the fuzzy solution space by the defuzzifier.  So, the fuzzy solution space obtains a 

single crisp output value. The energy-optimized routing is activated based on the energy parameters. 

So, the routing is performed based on fuzzy logic based routing to maximize the network lifetime. 
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This routing performs both energy minimization as well as data traffic balance among the sensor 

nodes effectively.  The Mamdani algorithm recognizes the fuzzy logic inference. CSP, CS and 

energy balance (EB) are taken as the input variables to the fuzzy logic. To select the one node as 

next hop, the first two variables are utilized, and the last variable is selected for routing decision. 

There 27(33) rules presented in the rule base. Chance is the output variable which is the defuzzified 

value that helps to find the next-hop node.   
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Figure 4.3 Fuzzy membership functions of input and output variables. 

 

The fuzzy membership functions of output and input variables are displayed in figure 4.3. The input 

of CS and CSP are separated into three levels named as close (C), medium (M) and far (F).  

Likewise, input variable of EB is separated into good (G), medium (M) and poor (P) respectively. 

The output chance is divided into seven levels named as very large (VL), large (L), rather large 
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(RL), medium (M), rather small (RS), very small (VS), and small (S). One example rule to select 

the next forwarder node is given as below: 

IF EB is Good (G), CS is Close (C), and CSP is close (C), THEN Chance is Very Large (VL).  

Likewise, the rules are written to select the next forwarder node. The next forwarder node selection 

is done based on the maximum chance value in which it is compared depends on chances. The crisp 

output value of chance from solution fuzzy region A is mathematically given in the below 

expression.  
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                                             (4.15) 

Here, the domain value corresponding to the rule “i” is mentioned as iX  and establish the truth for 

that domain value is defined as )( iA X [76].  

4.5 Simulation results 

The simulation platform used for the implementation of PDNC is NS-2. The sensor nodes are 

randomly and uniformly distributed in a region of 500x500 m having a master node at the lower 

edge. In this study, simulations are conducted to compare PDNC performance with the nPDNC 

method. The entire simulation process can be separated into dual parts such as node creation, and 

other is trace file (.tr) graphical analysis. The performance of proposed nPDNC methodology is 

evaluated in terms of PDR, delay, throughput, packet dropping rate and queue length with packet 

size. 

 PDR 

This metric is defined as the ratio of the number of total packets received by the master node to 

complete packets transmitted by the source node. Mathematically, it can be defined as: 

nodesourcebysentpacketsofnumberTotal

nodeMasterbyrecivedpacketsofnumbertotal
PDR  (4.16)

 

Table 4.3 shows the comparison of PDNC and nPDNC in terms of packet size versus PDR. In figure 

modified, PDNC is mentioned as nPDNC.  

Table 4. 3 Comparison analysis of packet delivery ratio with packet size
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Packet size 

(bytes) 

Packet Delivery 

PDNC 

Packet Delivery  

nPDNC 

30 25.0641 756.464 

35 16.3796 853.17 

40 35.5075 993.002 

45 28.0491 1140.85 

50 31.1657 1254.09 

 

 

Figure 4.4 Comparison of PDR with packet size 

Figure 4.4 shows the performance of a comparison of PDR with packet size. The proposed 

(nPDNC) performance is compared with existing PDNC method in terms of packet size. When 

compared to the existing PDNC method, the proposed nPDNC method achieves higher packet 

delivery ratio with 50 packets (bytes). From the figure analysis, we can say that the suggested 

nPDNC superior to existing PDNC in terms of PDR.   

Total Throughput 

This metric refers to the quantity of total packets being established at the master node at a particular 

period break. This reflects the network protocol efficiency in which the quicker basis nodes can 

direct the information packets to sink.  
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delayontransmissiAverage

nodessourceallby

nodeMasteratreceivedpacketsofnumbertotal

throughputTotal  (4.17)

 

Table 4.4 displays the assessment of PDNC and nPDNC in terms of packet size and throughput.  

Table 4. 5 Comparison analysis of throughput with packet size

 

Packet size  

(bytes) 

Throughput PDNC Throughput nPDNC 

30 70.5323 756.464 

35 42.392 853.17 

40 45.9476 993.002 

45 46.6286 1140.85 

50 44.144 1254.09 

 

 

Figure 4.4 Comparison of throughput with packet size 

The throughput analysis for various size of the packet is displayed in figure 4.5. Moreover, the 

throughput of proposed nPDNC methodology is compared with existing PDNC technique. In this 

comparison, packet size ranges from 30, 35, 40, 45, and 50 bytes. Our proposed methodology 

achieves 1190 kbps throughput for packet size 50. When compared with the existing methodology, 

our proposed methodology achieves 65.92% throughput value. 
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End-To-End delay is the average time taken by the data packet to move from transmitter to receiver. 

Due to the retransmission of a packet, mobility of node and weak signal power among association 

ripping, all delays are happening in WSN. 

data)sentnodeetime(sourcdata)receivednodertime(masteDelay  (4.18) 

 

Table 4.5 shows the transmission delay of PDNC and nPDNC in terms of varying packet size. 

Table 4. 5 Comparison analysis of delay with packet size

 

Packet size 

(bytes) 

Delay 

PDNC 

Delay 

NPDNC 

30 4.967583 1.164705 

35 3.619512 1.05048 

40 4.657344 1.31101 

45 3.761077 1.441036 

50 4.671964 1.43857 

 

 

Figure 4.6 Comparison of delay with packet size 

Performance comparison of transmission delay for numerous size of the packet is displayed in 

figure 4.6. The proposed (nPDNC) methodology performance is compared with existing PDNC 

technique. Moreover, the transmission delay is measured in seconds. Overall, the proposed nPDNC 
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methodology takes 1.9 seconds to complete the task for varying packet size. In terms of 

transmission delay, proposed nPDNC methodology achieves less delay than existing methods. 

Queue length 

The queue length defines the data which is queued in the sensor nodes to forward the data from the 

source to sink or destination node. In this work, the queue length of the proposed methodology is 

evaluated against the varying packet size. Table 4.6 displays the performance comparison values of 

proposed and existing methodology.  

Table 4.6 Performance comparison of queue length 

Packet size 

(bytes) 

Queue Length 

PDNC 

Queue Length 

NPDNC 

30 1.14897 1.03756 

35 1.17658 1.03889 

40 1.16819 1.05538 

45 1.16499 1.09254 

50 1.16499 1.10573 

 

 

Figure 4.7 Comparison of Queue length with packet size 
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The performance comparison of queue length about packet size is displayed in figure 4.7. The 

proposed (nPDNC) methodology is compared with the existing PAT method. The queue length is 

measured in terms of count. The queue length of proposed (nPDNC) methodology is comparatively 

lesser than the existing PAT method for varying packet size.  

Packet dropping rate 

The term packet loss is defined as the dissimilarity among the produced and established packets. 

Loss of packet is computed by AWK script. Here the suggestion folder is processed, and the 

outcome is produced. Table 4.6 displays the packet dropping rate about packet size of both proposed 

and existing methodology. 

Table 4.7 Performance comparison of packet dropping rate 

Packet size 

(bytes) 

Packet 

Dropping  

PDNC 

Packet 

Dropping 

nPDNC 

30 4.967583 5.81197 

35 3.619512 7.63889 

40 4.657344 7.52137 

45 3.761077 5.46075 

 

 

Figure 4.8 Comparison of packet dropping rate with packet size 
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Figure 4.8 displays the performance of packet dropping rate against the packet size. The proposed 

(nPDNC) methodology performance is compared with existing PDNC technique. With the size of 

50 bytes, the proposed methodology drops packet at 1.9 bytes. It varies with the same range for 

varying packet size.  

4.6 Results and discussions 

This part explains the outcomes based on their percentage improvement in every performance 

parameter. The performance parameters are packet delivery ratio, throughput, transmission delay, 

queue length, and packet dropping rate against a varying number of packet size. Figure 4.9 displays 

the percentage difference in packet delivery ratio for varying packet size. 

 

Figure 4.9 Performance comparison of PDR 

Figure 4.9 displays the comparative performance of the PDR. When compared to existing PDNC 

algorithm, our proposed nPDNC algorithm achieves 90% delivery ratio for packet size 50 bytes. 

This is comparatively greater than the PDNC algorithm.  



 
 

 Page 76 
 

 

Figure 4.10 Performance comparison of Throughput 

Throughput analysis is displayed in figure 4.10. The comparison is taken against the packet size 

value. The nPDNC method achieves 89% packet delivery ratio, which is comparatively less than 

the existing method.  

 

Figure 4.11 Delay evaluation 

Figure 4.11 displays the assessment of delay with that of the varying packet size. The proposed 

nPDNC achieves 10% delay for 50 bytes packet in which it is comparatively less than the existing 

method.  
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Figure 4.12 Performance comparison of queue length 

Figure 4.12 illustrates the queue length comparison for varying packet size. In this comparison, 

proposed nPDNC achieves 8% queue length ratio, which is comparatively lesser than the PDNC 

method.  

 

Figure 4.13 Performance comparison of packet dropping rate 

Packet dropping rate is varied for different size of the packet is displayed in figure 4.13. In this 

comparison, the proposed nPDNC achieves 38% packet dropping rate, which is comparatively less 

than the existing method.  

 

 

 


