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Abstract 

Lifetime of any network hugely rely on the attributes those contribute to making 
it a complete network. One pivotal factor is energy usage. Many a Researcher 
have worked on the concept of keeping down the energy cost of network without 
affecting its performance. An Exclusive Clustering is primarily employed to 
lessen the distance that is a chief contributor to enhance the demand of energy. 
In this paper, we conclude that with proposed exclusive clustering algorithm, 
total distance lessens, that directly resolve the issue of more energy usage. The 
whole concept has been made use of, for the deployment of ambulances with 
lesser energy cost. 

Keywords: Distance, Emergency vehicles, Energy usage, Exclusive clustering, 
Network lifetime. 
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1. Introduction 
The main concern of this work is to curtail the usage of energy to acquire an 
efficient network. Basically, the meaning of network here is a group of emergency 
vehicles. Distance based along with clustering algorithms has been employed to 
attain the finer results. With the expansion in coverage of area, the demand of 
energy upsurges. In this paper, the limitation of more energy consumption is curbed 
with the assistance of clusters. From the whole search space, certain nodes are 
selected and put in one group known as cluster. In each cluster, there exists a cluster 
head that is one of the members of the cluster. The prime function of the cluster 
head is to carry the information to succeeding cluster. Owing to cluster 
connectivity, there is no requirement to make provision of peer communication to 
each node. In this way, the total distance of nodes from base station is trimmed, 
that directly lessen the energy consumption. 

1.1.  Applications of clustering 
• In commerce field for Marketing  
• In science stream for Biology purposes 
• In education predominantly in Libraries 
• In economics for Insurance 
• In civil Engineering for City-planning 
• In Earthquake studies 
• In technological field for world wide web 

1.2.  Classification of clustering algorithms  
• Overlapping Clustering 
• Probabilistic Clustering 
• Hierarchical Clustering 
• Exclusive Clustering 

1.3.  Basic components of clustering 
• Search Space 
• Clusters 
• Cluster Head 
• Nodes 

The connection and functioning of all the units are presented in the next 
diagram. The space shown with grey colour exhibits search space and the blue 
coloured spheres are group of nodes, going by the name of clusters. Each cluster 
encompasses few numbers of small spheres of two distinct colours. One black 
coloured sphere is labelled as cluster head, whereas the other spheres of orange 
colour are nodes as shown in Fig. 1. 

In the section 2, there is literature survey of work conducted previously, 
followed by proposed work in section 3. In section 4, the experimental results are 
represented that is followed by conclusion and future scope in the last section. 
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Fig. 1. Clustering setup. 

2.  Related Work 
Like any conscious creature, the shrewd climate depends above all else on tactile 
information from this present reality. Tactile information originates via numerous 
sensors of multifarious modalities in dispersed areas. The shrewd climate needs 
data about its environmental factors just as about its inward operations; this is 
caught in organic frameworks by the differentiation among exteroceptors and 
proprioceptors. The investigation of remote sensor networks is to give a try in the 
requirement of a gigantic expansiveness of information from a colossal assortment 
of controls. This segment elucidates the correspondence organizations, remote 
sensor organizations and keen sensors, actual transduction standards, monetarily 
accessible remote sensor frameworks, self-organization, signal preparing and 
decision‐making, lastly a few ideas for home robotization [1]. 

A far-off sensor association (WSN) possesses critical applications, for instance, 
removed regular noticing and target following. This has been enabled by the 
openness, primarily in continuous years, of sensors that are more unobtrusive, more 
affordable, and shrewd. These sensors are equipped with far off interfaces with the 
aid of which they can talk with one another to shape an association. The 
arrangement of a WSN depends generally upon the application, and it ought to think 
about variables, for instance, the atmosphere, the application's arrangement 
objections, cost, gear, and system prerequisites. Following a top-down system, an 
outline of a couple of new applications has been given and subsequently review the 
composition on various pieces of WSNs. The issues have been detailed into three 
interesting groupings: (1) inside stage and crucial working system, (2) 
correspondence show stack, and (3) network organizations, provisioning, and 
course of action. The critical headway in the three classes have been studied and  
new troubles have been structured [2]. 

A sensible grouping figuring for social event sensor centres can construct the 
energy profitability of WSNs. In any case, packing requires an additional overhead, 
for instance, bunch head assurance besides, assignment, and bundle improvement. 
The research proposes a new regional energy careful packing strategy by 
employing isolated centre points for WSNs, called REAC-IN (Regional Energy 
Aware Clustering with Isolated Nodes). In REAC-IN, CHs are picked reliant on 
weight. Weight is settled by the leftover energy of each sensor and the regional 



2288       A. Kaur 

 
 
Journal of Engineering Science and Technology               June 2021, Vol. 16(3) 

 

typical energy of all sensors in each bundle. Improperly arranged passed on 
grouping figuring can cause centre points to get withdrawn from CHs. Such isolated 
centre points talk with the sink by eating up bounty proportion of energy. To draw 
out association lifetime, the commonplace typical energy and the distance among 
sensors and the sink have been used to adopt whether or not the disengaged centre 
point sends its data to a CH centre in the past round or to the sink. The generation 
eventual outcomes of the current assessment revealed that REAC-IN beats other 
batching counts [3]. 

Limiting energy dissemination and boosting network lifetime have been significant 
issues in the plan of usages and conventions for sensor organizations. Energy-proficient 
sensor state arranging comprises in determining an ideal task of states to sensors to 
amplify network lifetime. For instance, in region observation applications, just an ideal 
subset of sensors that intactly covers the checked region may be turned on whilst distinct 
sensors are killed. This paper addresses the idealised arranging of sensors’ states in 
bunch-based sensor organizations. Prevalently, any sensor can be turned on, killed, or 
advanced group head, and a substituting force utilization level is corelated with each 
one of these states. An energy-ideal geography augmenting network lifetime have been 
looked for, while at the same time guaranteeing full territory inclusion and sensor 
availability to bunch heads, obliged to shape a traversing tree utilized as a steering 
geography. To commence with, this issue has been defined as an Integer Linear 
Programming model, that we demonstrate NP-Complete. At that very point, a Tabu 
inquiry heuristic have been actualised to handle the dramatically expanding calculation 
season of the specific goal. Exploratory outcomes demonstrate that the proposed 
heuristic exhibits close ideal organization lifetime esteems inside low calculation times, 
which is, by and by, reasonable for enormous, measured sensor organizations [4]. 

The energy productivity is a significant issue for utilize dispersed remote sensor 
networks in brilliant space and extraordinary conditions. In the vast majority of 
conventional grouping calculations, a bunch head (CH) all the while fills in as a 
hand-off sensor hub to communicate its bunch/different groups information 
packet(s) to the information sink. This is wasteful from an energy productivity 
viewpoint in light of the fact that in loads of cases, a hub owing to its situation in 
the organization similarly is more legitimate to function as a CH and/a transfer. 
Tarhani et al. [5] proposes yet another conveyed calculation named versatile energy 
proficient grouping progression (SEECH), which chooses CHs and transfers in a 
rather independent manner and dependent on hubs eligibilities. Along these lines, 
high and low degree hubs are, individually, utilized as CHs and transfers. In a 
couple past explores, CHs and transfers are extraordinary, however their objective 
was essentially relief of CHs energy trouble which is naturally fulfilled via the 
proposed system. To have a thought of consistency of CHs to adjust bunches, 
SEECH utilizes another distance-based calculation. Correlations with LEACH and 
TCAC conventions exhibits clear more desirable execution of SEECH in terms of 
lifetime. To assess the adaptability of SEECH system, recreations are directed in 
three distinctive organization size situations. 

An ideal utilization of hub energy come out to be a significant test in remote 
sensor organizations. Grouping of sensor hubs to utilize the hub energy is a success 
and delays the lifetime of energy obliged remote sensor organization. This work 
put forth an area-based convention for WSN-assisting an energy productive 
grouping, bunch head choice/revolution and information directing technique for 
drawing out the lifetime of sensor organization. Formulated bunching convention 
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guarantees adjusted size group development inside the detecting field with minimal 
communicate get activities. Bunch head pivot convention ensures adjusted 
dispersal of hub energy notwithstanding the non-uniform energy necessities of 
group head and sensor hubs in a group. The group head revolution convention has 
been proposed to accomplish the decent energy utilization among the hubs. 
Simulation results showcase delayed network lifetime owing to the utilization of 
proficient grouping, group head determination/pivot and information directing [6]. 

As of late, remote sensor organization (WSN) has drawn wide consideration. It 
tends to be seen as an organization with heaps of sensors that are self-governing 
coordinated and help out one another to gather, measure, and disperse information 
around focuses to some distant authoritative focus. In that capacity, sensors might 
be sent in cruel conditions, where it is inconceivable for battery substitution. Along 
these lines, energy effective directing is pivotal for applications that present WSNs. 
This work demonstrates an energy proficient steering outline bounded with 
bunching and sink portability innovation. The intact sensor field is fragmented into 
areas and every area pick a Cluster Head (CH) by ascertaining its individual weight. 
Part hubs ascertain energy utilization of multifarious steering modes to pick the 
ideal situation. At that point, CHs are associated into a chain utilizing the covetous 
calculation for inter cluster correspondence. Recreation results demonstrate the 
introduced mapping outflanks some comparative work, for instance, Cluster-Chain 
Mobile Agent Routing (CCMAR) and Energy-productive Cluster-based Dynamic 
Routing Algorithm (ECDRA). More than that, the impact of several organization 
boundaries on the presentation of the organization have been scrutinised thereby 
excavating its exhibition [7]. 

The new advances in detecting and correspondence innovations, for instance, 
remote sensor organizations (WSN) have empowered low-evaluated circulated 
discerning frameworks that are the establishment of keen urban areas. Such 
advances are likewise assisting with checking shrewd urban communities and 
making living surroundings serviceable. Nonetheless, sensor hubs are compelled in 
energy supply in the event that they possess no consistent force supply. More than 
that, correspondence connections can be efficaciously fizzled owing to inconsistent 
hub energy consumption. The energy imperatives and connection disappointments 
influence the presentation and nature of the sensor organization. In this manner, 
planning a steering convention that curbs energy utilization and amplifies the 
organization lifetime ought to be taken into consideration in the plan of the 
directing convention. This paper, proposes as well as delineates an Energy-
Efficient Unequal Chain Length Clustering (EEUCLC) convention which has a 
problematic multi hop steering calculation to mitigate the weight on the group head 
and a likelihood based bunch head choice calculation to draw out the organization 
lifetime. Reproduction results set forth that the EEUCLC component ameliorated 
the energy balance and delayed the organization lifetime contrasted with other 
related conventions [8]. 

Energy in a remote sensor network(WSN) is a valuable asset. Dispositioning of 
portable sensors in a WSN is an energy burning-through cycle and it ought to be 
deliberately formulated. This research put forth a keen energy-effective arrangement 
calculation for bunch based WSN by a synergistic mix of group organizing along with 
a shared sending plan. Putting into practice, the calculation is assessed as far as 
inclusion, consistency, and time and distance went till the calculation merges. Our 
calculation is appeared to display phenomenal execution [9]. 
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Remote Sensor Network (WSN) has been acknowledged as a profoundly asset 
compelled class of organization where energy utilization is amongst the primitive 
concerns. In this examination, a cross layer plan procedure was received to plan an 
energy effective directing convention termed as "Position Responsive Routing 
Protocol" (PRRP). PRRP is intended to limit energy burned-through in every hub 
by (1) lessening the measure of time in which a sensor hub is in an inactive listening 
state and (2) mitigating the normal correspondence distance over the organization. 
The exhibition of the proposed PRRP was fundamentally assessed with regards to 
organize lifetime, throughput, and energy utilization of the organization per 
singular premise and per information parcel premise. The examination results were 
breaking down and benchmarked against the notable LEACH and CELRP 
conventions. The results unveil an enormous breakthrough in the WSN as far as 
energy productivity and the general presentation of WSN [10]. 

The significant issue of crisis issue is the steering of rescue vehicle. The choice 
of irregular ways brings about a few issues, for instance, fuel utilization, time 
utilization and hazardous for the patient in the rescue vehicle. Most brief way 
selection is one of the prime issues in vehicle directing issues. An arbitrary choice 
of courses by no means renders a prolific effectuation of clinical facilities. This 
work is about a review directed to adopt the way for rescue vehicle in the 
predicament of crisis to reach at any close by clinical wellbeing place in lesser time 
with reduced energy utilization. This paper portrays an audit of the Genetic 
Algorithm to rein the issue of greatest inclusion and to get effective execution of 
steering of rescue vehicle [11]. 

This examination elucidates the concern of predominant emergency vehicle 
steering plans, a critical variation of the snappiest way issue (QPP). The proposed 
QPP joins extra facets, for instance, Service Level Agreement (SLA) and energy 
participation, to register the SLA-energy helpful snappiest course (SEQR) for a 
consistent maiden medical care administration vehicle (e.g., rescue vehicle). The 
congruity of basic medical care administrations relies upon the demonstration of 
the vehicle framework. The created calculation (SEQR) assesses the SLA-energy 
agreeable snappiest rescue vehicle course as indicated by the client's administration 
necessities. The SEQR calculation was employed on distinct vehicle organizations. 
The SLAs and energy variety were measured by dint of the mean competitor s-t 
qualifying administration set (QSS) courses for the administration, normal bounce 
check, and normal energy effectiveness [12]. 

This research delineates an extensive literature review performed on the recent 
breakthroughs of the ambulance routing problem (ARP) and ambulance location 
problem (ALP). Both are respective moderations of the vehicle routing problem 
(VRP) and maximum covering problem (MCP), with amendments to objective 
functions and constraints. Even though undifferentiated, an indispensable 
distinction is emergency service systems (EMS) have been acknowledged as 
critical and the upsurge has become most imperative. Identical to the parent 
problems, these are NP-hard and ought to resort to conjecture should the space size 
is much larger. Maximal of the work has just been on upgrading extant systems via 
simulation to acquire a more desirable result [13]. 

Effectiveness of any aid relies upon a few components. The exactness of these 
components speaks to the genuine exhibition of that administration. In this paper, 
an administration of such kind is actualized to assess an ideal estimation of a 
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particular factor. Fundamentally, 10 ambulances arrangement has been 
concentrated to yield most extreme estimation of territory where these ambulances 
are employed to serve a purpose. Method utilized for this design is molecule swarm 
advancement calculation. To scrutinize this computation ,MATLAB programming 
has been put into practice and it has dissected a productive enlargement in region 
inclusion in the wake of actualizing this calculation [14]. 

The world ends up being progressively amazing that is the explanation the 
decisions ought to be ideal one. The smoothing out may be assistive to reach the 
finest result. This paper demonstrates the arrangement of crisis vehicles those are 
coordinated for best zone consideration of spontaneous regions. PSO computation 
for consideration progression is made use of, which relies upon explicit factors. In 
this paper, the results convey an improved consideration rate as the estimations of 
the boundaries alters [15]. 

3.  Proposed Work 

3.1. Problem description and objective 
Most of the optimization algorithms are very complex to implement and it takes a lot 
of time as well as cost of energy to get the optimum coordinates of sensors to make the 
task of optimization simple, a new distance-based energy saving model is implemented 
in this paper. The main objective of this paper is to use a form of Clustering that can 
assist to improve the energy efficiency and lifetime of network [16]. 

Basically, it is an exclusive clustering technique since only this technique can 
reduce the overlapping of area up to a larger extent, which is the main purpose of this 
research. It also provides connectivity to the base station that is highly 
recommended in the objective of this research. Other types, such as overlapping 
clustering creates common area among the nodes, which is intactly opposite to this 
research [17, 18]. Probabilistic clustering is the method that reduces the size of 
network, which have been planned to be implemented in future. The other reason 
to conduct this research is to compare the results of both the simple and exclusive 
clustering, because simple deployment has one limitation of expensive cost as it 
demands more set of nodes to cover the same area. 

3.2. Methodology 
Before making way to the methodology, this research ought to be clear about 
formation of clusters. In clusters, this research has a cluster head, which is 
coupled with the base station and the nodes are concatenated with the cluster head 
itself [19]. 

3.3.  Steps to evaluate value of energy consumption 
i. Make choice of the x and y coordinates of ‘n’ number of vehicles. 

ii. Fix the coordinates of base station.  
iii. Configure a matrix having the values of distance of each coordinate from 

base station. 
iv. The formula applied for the measurement of the distance is of this manner 

Di=√(𝑋𝑋𝑋𝑋 − 𝑋𝑋𝑋𝑋)2+(𝑌𝑌𝑌𝑌 − 𝑌𝑌𝑌𝑌)2                                 (1) 
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where Xi, Xb, Yi, Yb are the abscissa and ordinates of sensors,  respectively, and D 
is the distance of one sensor from other. 

v. Compute the total Energy consumed by the network 
Total =∑ 𝐸𝐸𝐸𝐸𝑛𝑛

𝐽𝐽=1                                 (2) 

E=Et+Er, 
if Di>T 
then, Et=K*Eelec+K*Eamp*(𝐷𝐷𝐷𝐷)4                                 (3) 
if Di<T 
then, Et=K*Eelec+K*Efs*((𝐷𝐷𝐷𝐷)2                (4) 
Er=K*Eelec                                 (5) 

where, Jed is the energy of jth node, T is the minimum energy that every sensor has 
to attain in order to take part in network (Threshold), E denotes the energy of 
sensors calculated based on the distance between different sensors and K is the 
length of message in bits. 

3.4. Formula used to calculate total energy conservation 
The saved energy percentage is calculated in accordance with the formula: 

 
Saved Energy = (Total Energy of Network – Total Energy of Clustering) 
Saved Energy Percentage = (Saved Energy / Total Energy of Network)*100 
 

All the calculations have been done with the help of a software named 
MATLAB that contains almost all inbuilt functions. All the coordinates have been 
generated randomly after which as per the formula, the energy has been calculated 
by using Eqs. (1) to (5) as mentioned above. 

 

3.5. Steps to run the algorithm 
Following steps are involved in implementing the algorithm as shown in Fig. 2 
which represents the algorithm in the form of a flowchart. 
i. Collect the data regarding the coordinates of base station along with the 

present locations of all the vehicles in the network. 
ii. Using distance formula, compute the distance of all the vehicles coordinating 

from base station and record these in a grid. 
iii. Fix the range of base station in the circular shape that would act as a field in 

the form of circle having fixed radius. 
iv. Make connection of all the nodes having distance from base in the range of it. 

Now all the connected nodes known as clusters will act as base for the 
remaining nodes. 

v. All the steps from 1 to 5 will repeat until each node is connected with base of 
clusters. 

vi. At the end, the network will be established, and energy will be calculated 
with mathematical model. 
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Fig. 2. Flow of clustering algorithm. 

4. Result Analysis 
In the opening stage, the system is quite simple in which each vehicle is attached 
to the main node, alias hospital, in a direct manner. Thenceforth, a projected 
distance-based technique has been made use of, known as clustering. In both the 
aforementioned techniques, each member’s distance is calculated in respect of a 
specific location. In accordance with the value of distance, the energy utilized to 
arrive at that locale is evaluated for each vehicle. There are certain assumptions; 
firstly, there ought to be a minimum of 7 to 10 vehicles to procure an apt execution 
of clustering algorithm. 

Choose the x and y coordinates of ‘n’ number of 
vehicles

Calculate distance of all nodes from base 
station.

Fix the coordinates of base station.

Find the location of other nodes within range ‘r’ 
and connect all these to the selected node.

Calculate distance 
between the clusters.

Select the coordinates with minimum distance 
and link it to base station.

Calculate the value of RN 
(remaining node)

Total Energy of Network

Link the nearest clusters with each 
other.

RN=1?

Connect it directly to 
base station.

No

Yes
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An experiment including 25 emergency vehicles is made to run, those are 
arbitrarily staked at the commencing step. Every member has peer to peer 
communication with hospital.  

The association of each and every node with the hospital is exhibited in Fig. 3. 

 
Fig. 3. Vehicle-Hospital connection setup. 

The total calculated energy in regard to the above setup with the aid of distance 
energy consumption model is 10625176 units.  

Upon calculating the energy for elementary peer to peer network, clustering 
algorithm is put into operation by making use of MATLAB. From the entire 
search space, quite a few nodes have been chosen and put in one group, known 
as cluster. Each cluster encompasses a cluster head that is one of the many 
members of the cluster. 

 
Fig. 4. Distance based clustering. 
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Cumulative energy calculated in accordance with the aforementioned setup on 
making use of distance energy consumption model is 5950098 units. 
Saved Energy = (10625176 – 5950098) / 10625176 

         = (4675078/ 10625176) =   0.4400 
Saved Energy (%) = (0.4400 *100) =44%, 
which is quite evident in Figs. 5 and 6. 

 
Fig. 5. Energy conservation percentage. 

 

Fig. 6. Saved energy percentage v/s number of sensors. 
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5. Conclusions and Future Scope 
To scrutinize the results, an experiment has been put into practice. In the 
demonstration put forth, the number of vehicles has been altered and energy 
consumption in each case has been thought about to compute the aggregated energy 
saving by employing clustering technique. An experiment is conducted deploying 
25 ambulances and deduced that the proposed technique is more desirable, 
economizing energy up to 44 % in comparison with the basic connection algorithm. 

In future, a novel clustering technique with the name of hierarchical clusters will be 
executed to evaluate the performance of it for energy conservation. It will encompass 
the comparison of this conducted research with another algorithm named as Bacterial 
Foraging Optimization (BFO) Algorithm as well, to comprehend which technique 
among these two can help to save energy as well as time. 
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