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Abstract Resource allocation has posed a challenging of scarce resources to activities
over time. Problemsof optimal resource allocation aremotivated byquestions that arise
in project scheduling, production planning, computer control, broadcasting, routing
data, maintenance scheduling, and etc. Data transmission in environmental, security,
and health monitoring requires both quality of service (QoS) and quality of equipment
(QoE) aware network in order to ensure efficient usage of the resources and effective
access. In this paper, we propose a resource allocation scheme for wireless video
sensor network using hybrid optimization (RAS-HO) algorithm. Firstly, the cluster
formation is performed by the modified animal migration optimization algorithm,
which enhances the energy consumption. Secondly, an efficient resource allocation
is performed by a glowworm swarm optimization based decision making algorithm.
Simulation results show that the proposed scheme achieves required resources better
than existing schemes in terms of QoS metrics are energy efficient, delay fairness,
throughput, and QoE metrics are peak signal to noise ratio, structural similarity.
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1 Introduction

Wireless video sensor networks has fascinated the researchers to gain the interest due
to improvise real issues in framework streamlining control of the framework execution
under transfer speed requirements. Rate-twisting (R-D) hypothesis is normally con-
nected to break down framework conduct inside transmission capacity confinements.
The R-D qualities of a framework are utilized to take care of the issue of finding
the base number of bits to be transmitted to accomplish a given level of twisting. A
remote video sensor organize is a framework that contains spatially circulated remote
video sensor network (WVSNs) [1]. The capacity of sensor nodes is to catch visual
data about the earth, to pack the detected information and to transmit the compacted
information through the remote medium. Three noteworthy modules of a WVS are
consequently: picture detecting, video pressure, and remote transmission [2]. In any
case, remote video sensor systems work under constrained power supply. The acces-
sible strategic maneuvers a critical part in the subsequent video quality and in the
life-time of the framework. The issue of energy designation among the picture sensor,
pressure, and transmission modules in the sensor nodes is an imperative issue in the
framework improvement [3].Since remote systems are constrained in both power and
transfer speed, rate-mutilation investigation is a deficient device for ideal asset allot-
ment. This issue of the inadequacy of R-D examination for video sensor systems has
been tended to in [4]. It is recommended that for ideal asset allotment, established
R-D examination must be reached out to incorporate extra asset limitations. Another,
control rate-twisting (P-R-D) examination must be connected for power and bit desig-
nation in remote video frameworks, where the two unique ideas of energy utilization
and R-D investigation must be combined [5]. Wireless sensor network (WSN) is a
specific class of these contraptions that have seeing cutoff and that pass on finished
remote structures. It is expected that “Smart Objects” will be combined billions inside
the not all that inaccessible future [6]. This will make it possible to make dazzling
things that have the probability to get pictures and video [7]. The case for Internet
applications today is that multi-media content has ended up being more goals.

WVSNs bolster a plenty of potential applications, going from security to ecological
observing, social insurance, and video chat frameworks [8]. In this way, video con-
veyance over such networks has increased expanding consideration, while impressive
advance has been made in explaining various WSN challenges [9]. Nevertheless, a
great concern in most WVSNs’ applications is to give systems ready to ensure abnor-
mal amounts of nature of administration (QoS) in the ongoing conveyance of sight and
sound substance. The time-changing nature and mistake inclined condition of remote
systems, rather than the deferral touchy and data transfer capacity concentrated con-
tinuous sight and sound applications, represents the requirement for the ideal design of
the remote transmission system [10]. Moreover, the blunders that happen amid remote
sight and sound transmissions, in conjunctionwith the lossy source coding procedures,
break down the nature of the video arrangements at the decoder. Along these lines,
watchful treatment is additionally required amid video encoding with a specific end
goal to gain high coding execution and heartiness to transmission mistakes.

Most present channel assignment estimations have depicted hindrance arranged by
impedance center point number in centers impedance ranges [11, 12]. They delegate

123

RETRACTED A
RTIC

LE



194 Int J Parallel Prog (2020) 48:192–212

channels to oblige check. Game based channel allocation algorithm (GBCA) [13]
considers the relationship of commonplace deterrent between center core interests.
Nash Equilibrium (NE) [14] has absolutely portrayed the square through a physical
model. The anxious estimation called breadth first search channel assignment (BFS-
CA) check [15] gives the association impediment and throughput to gather the event
work. They improve the structure quality and throughput. Dynamic channel course
estimations [16–18] have proposed to flowchannel as showedupby the prompt streams
in the structure. Centrality talented multichannel MAC protocol (Y-MAC) [19] based
channel isolate with center demonstrates have ricochet the running with remote chan-
nel if there is data holding up be seen by another center point which has seen data.
Regardless, the necessities of dynamic exchanges and to an awesome degree rectify
time synchronization achieve an extra wide overhead, and cost a significant measure
of essentialness.

1.1 Contribution

In this paper, we propose a Resource Allocation Scheme for WVSN based on the
Hybrid Optimization algorithm (RAS-HO). The main objective of proposed RAS-HO
algorithm is to perform the resource allocation by an optimizationmanner tomaximize
the quality of data transmission.

The remainder of this paper is detailed below. The recent works related to our
contributions is presented in Sect. 2. The problem methodology and system model of
proposed work is given in Sect. 3. Section 4 describes the proposed resource allocation
scheme with optimization algorithm and the experimental results are discussed in
Sect. 5. Finally, the paper concludes in Sect. 6.

2 Related Works

Xu et al. [20] have proposed a resource allocation scheme with the combination of rate
and channel quantization edge codebook plot (PRCQT) and stochastic asset designa-
tion plan of restricted input (SRALF), which maximizes the aggregate throughput in a
group contains two phases. The principal arrange is PRCQT conspire which plans the
power, rate and channel quantization limit codebook and is disconnected computa-
tional. The second stage is SRALF plot which plays out the asset designation in view
of constrained criticism practically speaking and is online computational.

Han et al. [21] have presented a heterogeneous resource allocation algorithm (HRA)
for ad hoc network, which support both versatile and non-versatile traffic. First the
process companied with the first order Lagrangian method with pseudo utility, the
original non-convex issue is changed over into a new curved one. At that point solve
the heterogeneous problem with the dual-based decomposition approach. An integra-
tion of utility fairness used to perform the resource allocation framework, which can
adaptively manage the tradeoff between elastic and inelastic traffic flows. Simulations
show that HRA converges fast and achieved the global optimum starting from many
network conditions, such as elastic, inelastic, and hybrid scenario.
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Kim et al. [22] have proposed themulti-hop de synchronization (DESYNC) calcula-
tion, which is a bio-roused time division various access (TDMA) based circulated asset
designation plot. A detailed frame structure used for multi-hop DESYNCS calculation
and a fringe message, which goes about as a source of perspective for asset allotment.
What’s more, working strategies for asset designation and crash recognition shirk-
ing under multi-hop DESYNC are clarified. Recreations demonstrate that multi-hop
DESYNC is resolved the shrouded hub issue and that it decently shares assets among
adjacent nodes in multi-hop systems.

Khan et al. [23] have proposed an asset mindful errand planning (RATS) technique
with better execution use exchange for WSN. A RAT exploits an adversarial bandit
solver method called exponential weight for exploration and exploitation (Exp3) for
target tracking application of WSN. The proposed RATS method was contrasted and
assessed and the current booking strategies misusing web based learning: dispersed
autonomous fortification learning (DIRL), support learning (RL), and agreeable for-
tification learning (CRL), regarding the following vitality utilization exchange off.

Kim et al. [24] have presented an organized asset portion calculation to share
the obliged correspondence channel asset among remote body region systems. The
calculation is outlined in view of a dynamic super-frame interleaving plan, one of the
conjunction instruments in the IEEE 802.15.6 standard. It is the principal concentrate
to consider the asset allotment strategy among remote body territory organizes inside
a correspondence run. The movement wellspring of every remote body zone organize
is parameterized utilizing the activity determination, and required administration rate
for every remote body region systems can be inferred. The organized asset designation
calculation used to allot the channel asset in view of the remote body region systems
benefit need.

Lin et al. [25] have used mechanical remote sensor systems (IWSNs) to screen
multi-arrange creation lines. The modern fell Field-Nets are formulated to meet the
mechanical procedure control and checking prerequisites from the physical and use-
ful perspectives. To take care of the enhancement issue of asset allotment, a division
guideline is used, which encourages isolate enhancement of channel allotment among
the Field-Nets also multichannel super-frame determination for each Field-Net. Fur-
ther, the vitality productivity of mechanical fell Field-Nets is enhanced by using the
TDMA-based multichannel planning, transmission obligation cycle administration,
and power control.

Istepanian et al. [26] have investigated the particular goal and subjective restora-
tive imaging measures connected for a propelled versatile automated tele-ultrasound
framework. The preparatory tests on the transmitted pictures in 3G versatile systems
demonstrated that the before PSNR quality measure of 35 dB did not meet all require-
ments for a comparing adequate subjective aftereffect of the medicinal specialists. A
structural similarity (SSIM) with estimation of 0.9 increased 78% of the spectators’
conclusion by means of the MOS scale application.

Vidhya et al. [27] have addressed the territory of information pressure as it is relevant
to picture preparing. Here, a powerful calculation used to pack and to reproduce
computerized imaging and correspondences in drug (DICOM)pictures. This technique
plots the examination of pressure techniques, for example, JEPG, JEPG 2000 with
SPIHT encoding based on pressure proportion and pressure quality.
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Pesce et al. [28] have provided a wide viewpoint concerning the current utilization
of recipient working trademark (ROC) investigation in therapeutic imaging. Radiol-
ogy between 1997 and 2006 are depends on the source metrics such as exploratory
plan, imaging methodology, medicinal condition, and ROC worldview. ROC exami-
nation broadly utilized as a part of radiologic investigate, affirming its essential part
in surveying symptomatic execution. The ROC contemplates announced in Radiology
were not generally satisfactory to help clear and clinically applicable conclusions.

Kim et al. [29] have assessed the impacts of compacting source thin-segment
stomach CT pictures on final transverse normal force projection (AIP) pictures.
The antiquities were quantitatively estimated with crest motion to-clamor propor-
tion (PSNR) and a perceptual quality metric (High Dynamic Range Visual Difference
Predictor [HDR-VDP]). By looking at the packed and unique pictures, three radiolo-
gists autonomously reviewed the antiquities as none, undefined, scarcely recognizable,
unobtrusive, or huge. Friedman tests and correct tests for combined extents were uti-
lized.

3 Problem Methodology and System Model

3.1 Problem Methodology

Arar et al. [30] have investigated the problem of minimizing the total power consump-
tion in a WVSN, using cross-layer framework to influence the encoding power, the
transmission control, and the source rate at each sensor center. Breathing space change
structure,which considers the video hail swinging by sensibility ofweight, paying little
respect to package fiasco in the remote channel while attempting to sort out proce-
dure resources among various video sensors. Using duality hypothesis based proximal
minimization number used to fulfilling the perfect piece of structure resources, source
rates, and encoding and correspondence powers, while giving application-level nature
of organization together tended to by video bowing. The estimation has related for sen-
sor think obsessions with cream essentialness sources, using criticalness get-together
to keep the aggregate power,while paying remarkable character to the tradeoff between
mind boggling versus structure centrality sources. To move the energy consumption
using constraints like importance minimization estimations, for instance, transmission
mass and controlling/encoding centrality. Particular parameters have progressed over
the application, structure, MAC, and physical layers to interface with and change the
transmission hugeness in physical layer, the encoding centrality in application layer,
and the favored point of view withdraw at the MAC layer while satisfying the major
parts of QoS. With the change of sense correspondence changes, the favored position
undertaking winds up unmistakably scarcer.

For that reason, we propose a resource allocation scheme for WVSN using hybrid
optimization (RAS-HO) algorithm. It consists of two phases that are the clustering
formation, and best next node identification. The energy efficient cluster formation
performed by the modified animal migration optimization (MAMO) algorithm and
inspired from the conventional animal migration optimization (AMO) algorithm [31].
Then, we propose a Glowworm swarm optimization based decision making (GSDM)
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algorithm to compute the best next node among multiple nodes. The decision making
algorithm computes the best solution among multiples. Generally, swarm intelligence
algorithms computes the optimal thresholds by maximizing an objective function,
the GSDM algorithm solve multiple request problems. The hybrid optimization based
proposed scheme implemented inNetwork Simulator (NS-2) tool and the experimental
results are compared with the existing scheme.

3.2 Network Model

The network model of the proposed resource allocation scheme is shown in Fig. 1,
consists of multiple video nodes and a sink. The video nodes are grouped by using the
modified animal migration optimization (MAMO) algorithm, which collect nodes and
frame cluster based on the sensor node information’s that are the energy consumption,
and received signal strength. Then, the cluster head (CH) node is selected by the best
node among the cluster with the distance from the sink node to possible CH nodes.
Video nodes can gather and encode source files, and then forward to sink. Here, the
different possibilities generated for to transfer data from source to sink. TheGlowworm
swarm optimization based decision making (GSDM) algorithm is used to select the
best next node to reach the sink node. The hybrid optimization algorithms can able to
forward gathered data with better QoS and QoE.

4 Proposed Resource Allocation Scheme Using Hybrid Optimization
(RAS-HO) Algorithm

4.1 Clustering Using Modified Animal Migration Optimization (MAMO)
Algorithm

The cluster formation depends on video nodes constraints are energy consumption,
and received signal strength. The constraints are gathered from the every video node
in the network. The gathered details are time varying functions, which are optimized
by the modified animal migration optimization (MAMO) algorithm.

4.1.1 Energy Model

The way that most criticalness models considered are made in light of estimations
made on down to earth wireless users, and these models change just to the parts
utilized as a touch of the executed contraption setup and working rely on upon that
sort of node concentrations, these models are not more minor, and can be utilized
just for reenactment and examination of place for which they were made. For WSN
applications are remarkably phenomenal, and conceivable applications are unending,
so it is fundamental to execute a general significance show up, nonexclusive and
diminished. The centrality usage of source to exchange and objective to hand-off in
the midst of states of rest and segment states can be mediated after some time. For
source nodes demonstrateworkwholeheartedly perceive the standard centrality sought
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Video node

Cluster head node

Sink node

Fig. 1 Network model of proposed scheme

must be more urgent than or comparable to importance constraints up by the node.
Average energy (Eavg) consumption defined as follows:

Eavg � aTa PS−R + mTs PD−R (1)

PS−R � γS1,RN N0

|S1,N |2 (2)

PD−R � γU1,RN
N0

|U1,N |2 (3)

where Ps−ch represents the energy consumption between cluster members to CH
node data transmission in active region during Ta time and n is the rate of occurrence,
and Pch−sch represents the energy consumption between CHs and SCH node data
transmission in inactive region and has the occurrence rate m and lasts for a period
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equal to Ts . The energy diversity of given network size are relevant with the wide range
of communication medium with the specific profile model. The generic energy model
derived for essential active and sleeping node in the same time in terms of energy
storing metric (Est ) in the time interval from T1 to T2.

Est �
T2∫

T1

(
PcS−R, D−R − Pcs

)
dt (4)

where Pc is the power consumed by the sensory node in the time interval T2 − T and
Pcs is the power collected and stored power in the same timeline. General working
of nodes orchestrated around a solitary power supply, which for the periods in which
handset and nodes are not utilized, when they are either finished by electronic switches,
or set into rest state, it is in a perfect world to be set to influence a lower to yield voltage
through part vapor sorption methodology in light of the way that the noteworthiness
feasibility of the microcontroller will increment amidst these periods of rest states.
The aggregate vitality utilization of sensor node as takes after:

Energyt �
T∑

k�0

Eavg(t) + Est (t)

EηDC−DC
(5)

where EηDC−DC is the energy consumption due to DC–DC converter.
The received signal strength represents the easiest and the cost-effective metric to

estimate the distance between the sensor nodes for the localization objectives. In the
received signal strength based localization techniques, the signal strength received at
the sensor node is mapped into distances by means of certain channel model. The
received power (PR) at the sensor nodes employing the log normal shadowing model
is represented as:

PR � PT − 10 log PLoss

(
r

r0

)
+ δ (6)

The mathematical equation for the path loss function evaluated and expressed in
decibel is represented as follows:

PLoss (dB) � PLoss(r0) (dB) + 10γ log10

(
r

r0

)
+ δ (dB) (7)

where r is the distance between sending and receiving nodes, r0 denotes the near
earth reference distance γ corresponds to the path loss index δ signifies the zero-mean
Gaussian random noise. The path loss function represented in terms of the transmitter
and receiver is furnished:

PLoss (dB) � 10 log

(
PT
PR

)
(8)
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where PT and PR denote the transmitted and receiver signal power respectively.
The value of path loss index is invariably dependent on the environment or the

transmission scenario. The distance r0 is considered as one meter for the sake of easy
evaluation. The basic edition of Eq. (7) may be expressed with respect to the received
power as:

[
PR(r0)

PR(r )

]
�

[
r

r0

]γ

+ δ (9)

The proposed MAD algorithm begins with an initialization process, for this work,
we consider the animal as sensor nodes and their position as network position. Let set
ofN sensor nodes and their positions are P1, P2, P3, . . . , PN ; each animal positionPi

is a 1 × (n × d) dimensional vector, where n the number of clusters and d is the dimen-
sion of the test set. The clusters p∗

i � (
pi1 , pi2 , . . . , pid

)
, where i � 1, 2, . . . , n;

each cluster is 1×D-dimensional vector, and the lower bound of the centers is themin-
imum of each column in test set tn×d , denotes tl � min(t1, t2, . . . , td ) and the upper
bound of the centers is tu � max(t1, t2, . . . tn).. Sensor nodes are indiscriminately and
reliably passed on between the pre-decided lower basic parameter bound l and the
upper beginning parameter bound. Once the region topology has been produced, we
select one neighbor discretionarily and invigorate the circumstance of the individual
as demonstrated by this neighbor as takes after:

pi, j � tl j + ri, j [0, 1] · (
tu j − tl j

)
(10)

where i � 1, 2, . . . , n and j � 1, 2, . . . , n × d, ri, j [0, 1] represents the random
numbers between 0 and 1. During theDiaspora process, because of nodesmovement in
the network area, some parts of the networks are lacking due to the condition change,
and some nodes moving from the current position to new position depends on moving
action. Amid the refreshing procedure, the calculation processes how nodes leave the
bunch and some participate in the new populace. People will be supplanted by some
new nodes with a probability pnew. The probability is utilized by the nature of the
wellness. We sort wellness in plummeting request, so the likelihood of the person with
best wellness is 1/N and the personwithmost noticeably badwellness, by differentiate,
is 1. After compute the new solution pi, j+1, it will be evaluated and compared with
the pi, j and we choose the individual with a better objective fitness and denotes as
follows:

Pi �
{
pi, j ; i f f (i, j) is better than f (i, j + 1)
pi, j+1; Otherwise

(11)

In this work, we use Rastrigin’s function for fitness computation and define as
follows:

f (i, j) �
n∑

i�1

[
p
2

i − 10 cos(2πpi ) + 10
]

(12)
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where the range variables denotes as − 5.12 ≤ pi ≤ 5.12. Rastrigin’s function is
based on cosine modulation to produce many local minima. After cluster formation,
we compute the CH node using best node among the cluster using optimal energy
consumption, and received signal strength. The selected CH node gathers video infor-
mation of cluster members and forward to the sink node using best next node.

4.2 Neighboring Node Selection Using Glowworm Swarm Optimization Based
Decision Making (GSDM) Algorithm

We record the data forwarding between the source to sink performed by the best next
forwarding node. The next neighboring node is selected by the different constraints
such as, delay, throughput, delivery and loss ratio, and link break. The best neighboring
node selection based on those constraints with the previous history. The blend of
intra group remove and the separation from CH to sink hub is the aggregate defer
utilization. The intra bunch separate is the separation of group part hub to CH hub.
The extra deferral is the separation between the CH and sink hub. Throughput is the
fruitful information transmission without loss of given information. It is estimated
by the sending information per a moment. The proportion between the quantity of
parcels/outlines got and an aggregate number of bundles sending is called conveyance
proportion. The proportion between the quantity of bundles/outlines dropped at the
sink hub and an aggregate number of parcels sending is called misfortune proportion.
Connection break is the circumstances the way between the source to sink detached
in past history. The limitations are improved and figure best next hub calculation is
performed by the GSDM calculation.

TheGSDMcalculation is propelled from the traditional glowworm swarm improve-
ment (GSO) calculation [32]. The calculation impersonates the glimmering conduct
of glowworms and every glowworm conveys an iridescence amount called luciferin,
which is chosen by the capacity estimation of glowworm’s present area. Over the span
of development, glowworm distinguishes neighboring wagers hub in view of nearby
choice area and chooses a neighbor which has a luciferin esteem higher than it is
claim utilizing a probabilistic component. The GSO calculation begins by putting the
glowworms arbitrarily in the workspace with the goal that they are very much scat-
tered. At first, every one of the glowworms contain an equivalent amount of luciferin.
The cycle comprises of a luciferin-refresh stage took after by a development stage in
light of a progress run the show. Moreover, the present cycle is set to 1. The luciferin
depends on the function value at the current position of the glowworm, so the position
of glowworms changes and the luciferin updates accordingly in the each iteration and
each glowworm updates luciferin should be:

Lx (t + 1) � (1 − �)Lx (t) + EFx (t + 1) (13)

where Lx (t +1) is the luciferin of glowworm at the time t +1, � is the luciferin decay
constant between 0 and 1, E represents the luciferin enhancement constant, and the Fx
is the function value.
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Each glowworm has a variable local-decision domain, which is bounded by a radial
sensor range r , and is attracted to brighter glowworms. The movement phases with the
glowworms search a neighbor by a probabilistic mechanism that has higher luciferin
value and move to it. For each glowworm ‘x’, the probability equation of moving
toward a neighbor ‘y’ can be defined as follows:

Pxy(t) � (Ly(t) − Lx (t))∑
k∈y:dx,y (t)<r id (t)

(Lz(t) − Lx (t))
(14)

where dx,y(t) is the Euclidean distance between glowworms at time and given as,

dx,y(t + 1) � dx,y(t) + δ

(
ly(t) − lx (t)∥∥ly(t) − lx (t)

∥∥
)

(15)

where lx (t) is the location of glowworms, and the step size as δ, and ‖.‖ is the Euclidean
norm operator. The local-decision domain is a dynamic value, which is a function with
the number of peaks captured. In order to update adaptively the local-decision domain
range of each glowworm, the rule is stated as

r id (t + 1) � min
{
δ,max

(
0, r id (t) + α

(
T −

∣∣∣y : dx,y(t) < r id (t)
∣∣∣
))}

(16)

where α is the constant parameter and T is a threshold parameter used to control the
number of neighbors. The size advance influences the merging of the GSDM calcu-
lation; the progression size ought to be littler than the Euclidean separation keeping
in mind the end goal to locate the ideal arrangements. In any case, the lower step
measure esteem may prompt a moderate union speed. So it can be a vast incentive for
beginning the calculation and continuously decreasing the estimation of step measure
with the expansion of emphasis. Additionally, the progression estimate is important
to the extent of the hunt space. For the bigger space, step measure must be a bigger
esteem. In the standardGSO, s is a consistent. Keeping inmind the end goal to enhance
the joining of the GSO calculation, we display another progression estimate refresh
strategy in this segment. The hunt space and measurement of next neighboring hub
relies upon the Rastrigin’s capacity like the condition (12).

The neighborhood choice area is an essential parameter that influences the capacity
of catching various pinnacles. At the point when the sensor scope of every glowworm
reaches out to the entire hunt space, every one of the glowworms move to the world-
wide ideal esteem and overlook the neighborhood ideal. To guarantee that the GSO
calculation can locate the worldwide ideal limit of picture division, the sensor extend
covers the whole space of picture dim histogram [0, 255] and the esteem is set to
255. The glowworms with the most extreme luciferin stay stationary amid the every
emphasis. The above component prompts the developments of glowworms that are
restricted to the inside district of the arched structure.

The working flow of the proposed RAS-HO algorithm is shown in Fig. 2.
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Start

Initialize the number of nodes, network size, energy 
consumption (5), and received signal strength (9) of 

each node

Optimize the time varying constraints using modified 
animal migration optimization (MAMO) algorithm

Initialize the position and constraints of each node

Compute fitness using (12)

Update the values using (10)

Check the 
value 

New>old

Owner of updated value added to the cluster

Maintained in the old cluster

Check new 
added node is 

best

Act as CH node

Act Maintained in the ol Act as 
CH node

No

Yes

No

Yes

(a)

Fig. 2 Workflowof proposedRAS-HOalgorithm a cluster formationMAMOalgorithm,bbest neighboring
node selection using GSDM algorithm

5 Experimental Results

The execution of the proposed RAS-HO calculation is dissected by two distinctive
test situations and reenacted utilizing system test system NS-2 instrument. The reen-
actment parameters are recorded in Table 1. We consider a sensor hub variety as 20,
30, 40, 50, and 60 inside 1000×1000 m2. The transmission scope of sensor nodes
is 100 m and detecting range is 30 m. The underlying vitality of sensor nodes is 100
joules and the underlying force utilization of transmitting circuit is 15.9 mW and the
accepting circuit is 22.2mW.We have considered two different system situations given
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Start

Initialize the delay, throughput, delivery, loss ratio, and 
link failure of each CH node

Compute search space using (12)

Update the constraints using (16)

Compute the probability of next possible CH node using (14)

Compute the distance between the next CHto sink node using (15)

Update the values using (16)

Check the 
CH as best

Forward the data from new selected CH node

Forward the data from old CH 
node

No

Yes

(b)

Fig. 2 continued

in Table 2, two of which are displayed here as takes after. In the principal situation,
we dissect the QoS measurements are delay, conveyance proportion, vitality utiliza-
tion, organize overhead, and throughput. In the second situation, we dissect the QoE
measurements are crest flag to clamor proportion (PSNR), auxiliary comparability
record (SSIM). The execution of the proposed RAS-HO calculation contrasted and
the current Arar et al. [30] directing convention.

The important performances metrics are considered for evaluation of these routing
protocols and are as detailed below”.

End-to-End Delay is the aggregate time taken by every parcel to achieve the goal.
NormalEnd-to-Enddefer of informationbundles incorporates all conceivable deferrals
caused by buffering amid course disclosure, lining delay at the interface, retransmis-
sion delays at the MAC, engendering and exchange times.

Packet Delivery Ratio is the part of bundles sent by the application that are gotten
by the collectors.
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Table 1 Simulation parameters

Parameters Values

Network simulator NS-2

Number of nodes 20, 30, 40, 50, 60

Data rate 50, 100, 150, 200, 250

Network area 1000×1000 m2

Source traffic CBR

Simulation time 100 s

Initial energy of sensor nodes 100 J

Initial power consumption of transmitting circuit 15.9 mW

Initial power consumption of receiving circuit 22.2 mW

Table 2 Simulation scenarios

Scenarios Number of nodes Data rate (KHz) Bandwidth (KHz)

1 20, 30, 40, 50, and 60 250 2.5

60 50, 100, 150, 200, and
250

2.5

2 60 250 0.5, 1, 1.5, 2, and 2.5

The Energy Consumption is a hub which has an underlying quality that is the level
of vitality the hub has toward the start of the recreation. The variable vitality speaks
to the vitality level in a hub at any predetermined time.

Routing Overhead is the quantity of directing bundles transmitted per information
parcel conveyed at the goal.

The Throughput is characterized as the aggregate sum of information a recipient
really gets from the sender partitioned when it takes for collector to get the last parcel.

PSNR is a subsidiary of the notable flag to commotion proportion (SNR), which
thinks about the flag vitality to the blunder one. PSNR is normally communicated as
far as the logarithmic decibel scale.

SSIM measures the connection between’s the sender and the collector end utilizing
bending of video streams and incorporates differentiate, luminance. Its esteem changes
from 0 to 1.

5.1 Scenario-1

5.1.1 Varying Number of Nodes

In this segment, we differ the quantity of nodes as 20, 30, 40, 50, and 60 with settled
information rate. The conclusion to-end postpone correlation is given in Fig. 3a, and
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Fig. 3 QoS comparison with varying number of nodes a delay, b delivery ratio, c energy consumption, d
routing overhead, e throughput
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Fig. 3 continued

it unmistakably portrays that the conclusion to-end defer of proposed RAS-HO calcu-
lation is superior to the current Arar et al. [30] directing convention. The information
conveyance proportion correlation is given in Fig. 3b, and it obviously portrays that
the execution of proposed RAS-HO calculation is superior to anything the current
steering convention. The vitality utilization examination is given in Fig. 3c, and it
unmistakably portrays that the execution of proposed RAS-HO calculation is supe-
rior to existing steering convention. The steering overhead examination is given in
Fig. 3d, and it unmistakably delineates that the execution of the proposed RAS-HO
calculation is superior to anything the current steering convention. The throughput
correlation is given in Fig. 3e, and it obviously delineates the execution of proposed
RAS-HO calculation is superior to existing directing convention.
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Fig. 4 QoS comparison with varying data rate a delay, b delivery ratio, c energy consumption, d routing
overhead, e throughput
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Fig. 4 continued

5.1.2 Varying Number of Data Rate

In this segment, we change the information rate as 50, 100, 150, 200, and 250 with
settled nodes as 60. The conclusion to-end postpone examination is given in Fig. 4a,
and it obviously delineates the conclusion to-end postpone of proposed RAS-HO cal-
culation is superior to the current Arar et al. [30] directing convention. The information
conveyance proportion correlation is given in Fig. 4b, and it plainly portrays the exe-
cution of the proposed RAS-HO calculation is superior to anything the current steering
convention. The vitality utilization examination is given in Fig. 4c, and it unmistak-
ably delineates the execution of proposed RAS-HO calculation is superior to existing
steering convention. The directing overhead correlation is given in Fig. 4d, and it
unmistakably portrays that the execution of proposed RAS-HO calculation is superior
to anything the current directing convention. The throughput examination is given in
Fig. 4e, and it obviously portrays the execution of proposed RAS-HO calculation is
superior to existing directing protocol.
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Fig. 5 QoE comparison with varying Bandwidth a PSNR, b SSIM

5.2 Scenario-2

In this section, we vary the system bandwidth to analyze theQoEmetrics as PSNR, and
SSIM. The PSNR comparison is given in Fig. 5a, and it clearly depicts that the perfor-
mance of the proposed RAS-HO algorithm is better than the existing routing protocol.
The SSIM comparison is given in Fig. 5b, and it clearly depicts the performance of
the proposed RAS-HO algorithm is better than existing routing protocol.

6 Conclusion

In this paper, we have proposed a resource allocation scheme using hybrid optimiza-
tion (RAS-HO) algorithm. The proposed RAS-HO algorithm use modified animal
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migration optimization (MAMO) algorithm for clustering, which improved the energy
consumption. Then, it combined with a glowworm swarm optimization based deci-
sion making (GSDM) algorithm for optimal resource allocation. The ideas, models,
and examination system created in this investigation give us significant bits of knowl-
edge on the mind boggling practices of remote video sensors and give a hypothetical
premise to asset allotment and execution investigation in WVSNs. The reproduction
comes about demonstrate that the proposed RAS-HO calculation accomplished ideal
assets as opposed to existing plans as far as vitality proficient, delay, decency, through-
put, PSNR and SSIM.
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