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Abstract
Nature consists of enormous and various physical and phenomenon, like lightweight, temperature, motion, seismol waves, 
and plenty of others. For observation and cashing in on the environment it’s necessary to collect the knowledge concerning 
the phenomenon. Wireless device networks facilitate U.S. in sensing the environment and in obtaining info concerning the 
natural discernible occurrences. It needs communication protocols to diminish the power consumption. In wireless sensor 
networks, power is the key one among the foremost necessary resources since every node gathers processes and passes 
on knowledge to its base station. In general, most of the works in sensor networks are done using static nodes and single 
base station. Recent researches use mobile knowledge gathering strategies and are planned to prolong the operation time 
of device networks. One or additional mobile collectors are wont to gather detected knowledge from device nodes at short 
transmission ranges. This paper presents a novel algorithm for cluster head selection and provides best visiting points and 
knowledge gathering path for a mobile sink among clusters. With shaping associate best cluster and knowledge gathering 
path, this methodology improves the information assortment performance yet because the network life extension of device 
in small scale networks. The performance has been evaluated using LTE and WiFi networks. Also, quality measures for each 
network have been computed and presented.

Keywords Wireless sensor network · Mobile data gathering · Fuzzy · Cluster head selection · Route distance · 
Heterogeneous network · Power · Clustering

1 Introduction

A wireless device network (WSN) contains of device nodes 
fit gathering information from the planet and speaking with 
one another through wireless handsets. The gathered data are 
going to be sent to at least one sinks, for the foremost half by 
means that of multi-jump correspondence by Ademola and 
Abidoye (2011). The device nodes square measure ordinar-
ily anticipated that might work with batteries and square 

measure often sent to not-effectively available or unfriendly 
condition, here and there in substantial amounts. It is trou-
blesome or troublesome to supervene upon the batteries of 
the device nodes. Then again, the sink is normally made 
in vitality. Since the device vitality is that the nearest plus 
within the WSN, economical use of the vitality to pull out 
the network lifespan has been the concentration of a good 
a part of the exploration on the WSN by Akshay Kumar 
(2015).

Wireless sensor networks sometimes contain station-
ary sensor nodes, that area unit arranged to watch the set-
ting. The framework is constructed by the sensor nodes and 
therefore the knowledge perceived by the sensors reaches 
base station by moving through the route created by con-
necting several sensor nodes. This power gets lost at the 
sensor nodes and hence rather applying this type of routing, 
clustered WSN topology is employed. The Sensor nodes area 
unit classified into clusters by Fuzzy C suggests that agglom-
eration technique (Faramarz and Abbas Ali 2015). The 
knowledge of sensor nodes transfer to the cluster heads and 
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cluster heads pass the gathered information to the bottom 
station. This will increase the power reduction rate of cluster 
heads. To beat this, knowledge assortment from the cluster 
heads by mobile part is employed. Power Saving reconcil-
ing agglomeration algorithms viz. Power Saving reconciling 
agglomeration supported High Power CH choice (ESACH) 
algorithmic program to WSN and Power Saving reconcil-
ing agglomeration supported sensible CH choice (ESACS) 
algorithmic program area unit designed and applied to WSN 
by Alaa and Basma (2015).

The application of planned Power Saving adaptational 
clustering supported sensible CH choice (ESACS) formula 
within the heterogeneous WSN environment is given. Each 
ESACS and ESACH area unit applied to an equivalent heter-
ogeneous WSN. The algorithms area unit tested with totally 
different variety of heterogeneous nodes and diverse range 
of clusters was proposed by Abdul and Wei (2013). The 
output area unit analyzed on the standard measures Loss, 
assortment Delay, Lefltover Power, distance cosmopolitan 
and network time period. The results area unit compared 
supported the access technologies and therefore the network 
surroundings. MATLAB version R2018a is used to simulate 
the WSN environment for the evaluation of power-saving 
clustering techniques (Manjeshwar 2015).

The paper is structured as follows. Section 2 presents, dif-
ferent techniques which are relevant to the proposed method. 
In Sect. 3, Proposed system framework has been presented. 
Section 4 gives the implementation and performance analy-
sis. In this section, Simulation results and performance 
analysis of various measures have also been given. Finally, 
Sect. 5 presents the conclusion.

2  Related work

Ademola et al. projected a Greedy and adaptational AUV 
Pathfinding (GAAP) for data assortment in Underwater 
Wireless device Networks (UWSN) to ascertain the gather-
ing route for the Autonomous Underwater Vehicle (AUV) 
to maximise the value of information (VoI) of the data from 
the device nodes. Whole number applied mathematics (ILP) 
model is employed for determinative the path. ILP inputs 
unit of measurement transmission rates, distances, and 
egression constraints. The new events unit of measurement 
accommodated to create system adaptational in assemblage. 
The information delivery of assemblage is eightieth quite 
the theoretical ILP. Mahmoud Mezghan (2018) proposed 
in each cluster, nodes are arranged in concentric layers 
around an elected cluster-head according to well-defined 
criteria. Depending on its distance to the cluster-head, some 
nodes are selected by the triangulation theory as Khalimsky 
anchors to ensure optimal intra-cluster data routing.

An Power economical agglomeration with Delay trim-
ming in data Gathering (EE-CDRDG) victimization Mobile 
sensor Node is proposed by Honda et al. Cluster formation 
and cluster head alternative unit of measurement done on 
the premise of lefltover power (Julie 2016). A mobile sen-
sor node is utilized for data assortment. For increasing the 
period of time of the network and preventing the loss of 
data, that the mobile sensor node starts assembling data from 
cluster head possing lowest power and keeps on aggrega-
tion knowledge inside the accumulated order of cluster head 
power. Khan et al. (2012) proposed EE-CDRDG formula 
ends up in accumulated network period of time with lower 
power consumption and reduced overflow.

Hoda et al. (2012) produced military operation victimiza-
tion SenCar. Three levels of style are made. The layers unit 
of measurement sensor layer, cluster head layer and SenCar 
layer. AODV (Ad hoc On-Demand Distance Vector) routing 
formula is utilized for locating the route to be followed by the 
SenCar. A MIMO i.e. Multi Input and Multi Output approach 
is utilized. The planned formula is tested with completely 
completely different type of cluster heads inside the frame-
work. MIMO approach helped in reducing data assortment 
time by two hundredth compared to Single Input Single Out-
put (SISO) mobile data gathering. Power saving of hour on 
cluster heads is in addition achieved (Hakan 2010).

In existing paper, using fuzzy C-means algorithm (FCM), 
distance travelled, network lifetime, packet loss and collec-
tion delay are calculated in it. With the help of the Euclidean 
distance matrix distance is calculated, travelling salesman 
problem is used to identify the shortest distance between the 
cluster heads. Surender Kumar Soni (2018) deals with the 
segregation of network into the correlated clusters based on 
correlation value. On the one hand, unlike existing clustering 
techniques relying on residual energy and distance to select 
cluster heads, the author defines more realistic three-dimen-
sional correlation model where cluster heads are elected on 
the basis of the correlation value.

From the intensive studies of the connected add cluster 
formation, cluster head alternative and data gathering in 
WSN the following observations is made. Many algorithms 
been developed for conserving the power and enhancing the 
lifetime of wireless sensor networks, but most of the algo-
rithms ar applied to uniform wireless sensor networks where 
the power and power lost are just about alike in sensors by 
Lin and Xiangquan (2008). For the heterogeneous wireless 
sensor networks, instead of multi-hop routing, cluster is 
sometimes suggested as another for saving the power. Most 
of the literatures cluster head is chosen supported lefltover 
power.

Power levels of sensor nodes compared to bound thresh-
old and most power levels are thought-about for choosing the 
cluster head. Some algorithms use distance from base sta-
tion and its neighbourhood sensors as input for cluster head 
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alternative by Qureshi et al. (2012). Altogether these algo-
rithms first cluster heads ar selected. Then only clusters ar 
formed. In our methodology, first clusters ar formed by the 
well-known bunch technique Fuzzy C suggests that. Then 
only cluster heads ar chosen from each cluster. A wise CH 
alternative supported logic is introduced by Ramaswami and 
Britto (2016). It takes lefltover power, position and packet 
loss as input for selecting the cluster head. In most of the 
analysis paper on mobile data gathering, multiple mobile 

components ar used for gathering the knowledge to chop 
back the latency and power loss at the mobile half. As a 
result of the mobile half collects data and reaches base sta-
tion once grouping data from all cluster heads, the power 
loss at the mobile half is taken into account insignificant 
during this work as a result of the battery is replaced at all-
time low station.

3  Proposed framework

The proposed system consists of sensor nodes deployed over 
a part of 500 m × 500 m. The nodes area unit every which 
way initialized with power within the range of one to 5J, 
Packet Loss percentage of 0–10. For analyzing the effective-
ness of dynamic information grouping in WSN by Power 
saving bunch rule by CH choice techniques completely dif-
ferent count of sensor nodes with totally dissimilar count 
of clusters area unit thought-about. To evaluate the perfor-
mance of WSN environments wireless fidelity, WiFi, local 
area network and LTE are thought-about. The proposed sys-
tem framework is shown in Fig. 1.

Fig. 1  Proposed system framework

Fig. 2  Power efficient dynamic CH selection average packet loss
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The proposed algorithm for cluster head selection is pre-
sented at the end of this section and it has been analyzed by 
five quality measures. They are,

• Network Lifetime
• Packet Loss
• Collection Delay
• Leftover power
• Distance Travelled

There are four widely used access technologies 
explained in this work. Out of these, two technologies, 
one at high end and the other at lower end are chosen.

With the help of the two networks (LTE and Wi-Fi) the 
comparison has been made for the packet loss, network 
lifetime, collection delay, leftover power and distance 
travelled. Here the two techniques are used for compari-
son ESACH (Energy Saving Adaptive Clustering on High 
energy Head Cluster Head Selection) and ESACS (Energy 
Saving Adaptive Clustering on Smart CH Selection) selec-
tion technique is used. With the help of the Fuzzy C-means 
algorithm the comparison is calculated.

3.1  Lifetime

It is an effective operation time till which the first node 
appears to be runs out of power or a group of nodes pre-
sent in the network runs out of power.

3.2  Average packet loss

Packet loss is used to identify packets lost at the sensor 
node. Packet loss is a ratio of packets lost with respect to 
packets arrived at the sensor node.

3.3  Average collection delay

Time taken by the cluster head to collect or gather data 
from the different sources of sensor nodes present in the 
cluster is called average collection delay. The mean of col-
lection delay of all the cluster heads is the average Collec-
tion Delay and is measured in seconds.

3.4  Leftover power

It is defined as the power possessed by each node

% Pac
loss

= Pac
loss

× 100

3.5  Distance travelled

The length travelled by the vehicle or mobile devices dur-
ing data collection from the heads in a single run. In gen-
eral, it is calculated in metres.

3.6  Proposed algorithm

I. Initialize
Snode Ã fv: v lies within my transmission range g
Broadcast Snode
is final CH Ã FALSE

II. Repeat
If ((SCH Ãfv: v is a CHg) 6= ;)
my clu hd Ã least cost(SCH)
If (my clu hd = NID)
If (CHpb=1)
Clu hd mg(NID, final CH, cost)
is final CH Ã TRUE
Else
Clu hd mg(NID, tentative CH, cost)
Else If (CHpb=1)
Clu hd mg(NID, final CH, cost)
is final CH Ã TRUE
Else If Random(0,5) · CHpb
Clu hd mg(NID, tentative CH, cost)
CHold Ã CHpb
CHpb Ã min(2 £ CHpb, 1)
UNTIL CHold = 1

III. Finalize
If(is final CH = FALSE)
If ((SCH Ã v: v is a final CH) 6= ;)
my clu hd Ã least cost(SCH)
join cluster(clu hd ID, NID)
Else Clu hd mg(NID, final CH, cost)
Else Clu hd mg(NID, final CH, cost)

The mentioned algorithm is an iterative procedure. Initially, 
every node encompasses a little likelihood CHpb of turning 
into a CH. Number of iterations are limited by this prob-
ability. During each iteration i (1 · i · Niter), every uncov-
ered node (i.e. it has not heard from tentative CH or a final 
CH) volunteers to become a CH with a probability CHpb. 
Every node keeps a set of nearby tentative cluster heads and 
SCH. A node vi selects its CH (my cluster head) to be the 
node with the lowest cost in SCH. Here SCH may include vi 
itself if it is selected as a tentative CH. The probability has 
been doubled after each iteration. If a node becomes a CH, 
it broadcasts that it as a cluster hd mg (Node ID, selection 
status, cost) to its neighbors,in which the selection status is 
set to tentative CH if CHpb <1, or final CH if CHpb1.

RETRACTED A
RTIC

LE



3993An optimal mobile data gathering in small scale WSN by power saving adaptive clustering…

1 3

4  Implementation and performance 
analysis

A small scale WSN with 100 nodes square measure 
deployed. Four all completely different cluster numbers six, 
8,10 and twelve square measure thought-about for analyzing 
the performance. The common packet loss present at the tip 
of each run, for a high power CH collection and good CH 
selection is shown in Fig. 2. Packet loss of high power selec-
tion is commonly high in comparison with good selection. 
Aside from network with no. of clusters six, wireless native 
space network network packet loss is higher compared to 
LTE network for every ESACH and ESACS techniques. LTE 
smart CH selection technique, i.e. LTE ESACS offers very 
low packet loss. LTE ESACH technique offers lower packet 
loss compared to wireless native space network ESACH 
and wireless native space network ESACS techniques. The 
packet loss is highest simply just in case of wireless native 
space network ESACH. So, no matter the access technology 
utilised within the network Power Saving formula mistreat-
ment smart CH selection (ESACS) provides lower packet 
loss.

The average collection delay present at every runs end, 
the high power CH selection and Smart CH selection is 

shown in Fig. 3. Average collection delay of high power 
selection and Smart CH selection is almost equal in case of 
LTE and WiFi networks. Average collection delay of WiFi 
networks is always high compared to LTE networks.

The lefltover power at the end of each run, for ESACH 
and ESACS techniques for both LTE and WiFi network is 
shown in Fig. 4 Lefltover power of smart CH selection is 
always high compared to high power CH selection for LTE 
network. The results show that when number of clusters 
is 6 and 8, initially lefltover power is higher for ESACH 
technique. However, if number of runs increased then the 
lefltover power is comparatively higher for LTE than WiFi.

The distance traveled by the vehicle at the top of every 
run, for high power CH choice and sensible CH choice is 
shown in Fig. 5. The common distance traveled by each 
choice customs for each LTE and WiFi networks vary at 
every run. From the graph it will be inferred that, once the 
quantity of clusters don’t seem to be therefore high then 
the gap traveled by mobile part to gather information from 
cluster heads is lower for ESACS technique than ESACH 
technique for each LTE and WiFi networks.

For evaluating the performance, 100 sensor nodes are 
combined into different no. of clusters. The results of 
ESACS technique and ESACH technique applied to both 
LTE and WiFi networks are shown in Table 1.

Fig. 3  Power efficient dynamic CH selection average collection delay
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The network lifetime is shown in Fig. 6 for different no. 
of clusters. As it is seen from the Fig. 6, The ESACS tech-
nique increases the lifetime of both LTE and WiFi network 
irrespective of number of clusters. From the Figure it can 
be inferred that, the average packet loss for high power CH 
selection and Smart CH selection for different no. of clusters 
and different access technologies is shown in Fig. 6. As seen 
from the figure, the average packet loss of high power selec-
tion is 20–30% greater than that of smart selection.

The average collection delay in the time period seconds 
present at the cluster heads for higher power CH selection and 
a neat CH selection for different no. of clusters is shown in 
Fig. 6. As seen from the figure, the average collection delay 
of higher power selection and Smart CH selection is almost 
equal in case of LTE and WiFi networks. Average collection 
delay of WiFi networks is always high i.e. nearly three to four 
times higher than that of LTE networks.

The lefltover power for higher power CH selection and 
Smart CH selection for various no. of clusters and different 
access technologies is depicted in Fig. 6. The figure shows the 
lefltover power of high power selection is 5–20% lesser than 
that of smart selection.

The distance travelled by the vehicle for high power CH 
selection and Smart CH selection option is depicted in Fig. 6. 
The average distance crossed by both selection methods for 
both LTE and WiFi networks vary depending on the number 
of clusters.

5  Conclusion and future work

The results of Mobile data gathering in Small scale WSN 
by Power saving clustering algorithm by CH selection tech-
niques viz. ESACH and ESACS are presented in this paper. 
Two wireless technologies LTE and WiFi are chosen for 
testing the developed algorithms. The time and power loss is 
reduced in case of vehicular data gathering due to uploading, 
thereby, increases the life time of network.

Mobile data gathering in Small scale WSN by Power 
saving clustering algorithm by CH selection techniques 
viz. ESACH and ESACS are presented in this paper. Two 
wireless technologies LTE and WiFi are chosen for testing 
the developed algorithms.

Both ESACH and ESACS algorithms are compared on 
the selective quality measures like Packet Loss, Collection 

Fig. 4  Power efficient dynamic CH selection average lefltover power
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Fig. 5  Power efficient dynamic CH selection average distance travelled

Table 1  Comparison of 100 
SNS with WIFI and LTE

No. of clusters No. of sensor nodes 100

Parameters WiFi LTE

ESACH ESACS ESACH ESACS

6 Life time 47.00 55.00 53.00 88.00
Packet loss 45.13 34.05 30.52 25.12
Collection delay 54.81 54.81 13.18 13.18
Lefltover power 101.93 142.18 126.10 184.12
Distance travelled 1546.60 1136.90 1615.80 1220.50

8 Life time 42.00 81.00 41.00 44.00
Packet loss 53.19 45.38 36.95 31.19
Collection delay 49.94 49.94 13.17 13.17
Lefltover power 182.65 217.51 186.54 228.70
Distance travelled 1446.65 1399.88 1329.02 1281.38

10 Life time 28.00 28.00 28.00 28.00
Packet loss 64.73 55.80 38.38 29.80
Collection delay 47.02 47.02 13.16 13.16
Lefltover power 192.45 220.75 205.15 225.16
Distance travelled 1394.54 1377.68 1378.60 1326.58

12 Life time 7 12 8 19
Packet loss 99.10 75.44 67.30 56.24
Collection delay 45.07 45.07 13.16 13.16
Lefltover power 239.89 249.32 236.85 247.17
Distance travelled 1660.90 1687.30 1711.50 1714.80
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Delay, lefltover Power, distance travelled and network life-
time. As cluster head is opted based on centrality, leftover 
power and packet loss in case of ESACS, the packet loss is 
minimal. However, more lefltover power, lower collection 
delay. Distance travelled by the mobile device is also low in 
comparison with high power selection.

The techniques are validated by varying no. of sensor 
nodes, varying no. of clusters. In all the cases, ESACS 
results are proved to be the best in comparison with ESACH. 
The algorithm has been implemented for small scale network 
and the same can be extended for medium scale and large 
scale networks.

Network provider will get benefit of this work, to reduce 
the energy loss and make the Distance travelled between the 
networks shorter and to be identified easily.

The smart CH selection and vehicular data gathering 
reduces the time and Energy loss is based upon the soft 

computing technique, where the soft computing used here 
is Fuzzy C means algorithm, it is used to partition a finite 
collection of elements into a fuzzy clusters where it is used 
for minimization of clusters and its data used to choose its 
cluster centres. The smart CH selection technique developed 
is compared with high energy CH selection on the quality 
measures Packet Loss, Collection Delay, Residual Energy, 
distance travelled and network lifetime.
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