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Abstract- In wireless sensor systems (WSNs), the advantages of
abusing the sink mobility to drag out system lifetime have been
very much perceived. In physical situations, a wide range of
obstacles could exit in the detecting field. Consequently, an
examination challenge is the means by which to proficiently
dispatch the mobile sink to discover a find staying away from
briefest route. This paper shows an energy efficient directing
component in light of the cluster based technique for the
portable sink in WSNs with obstacles. As per the cluster based
strategy, the nodes chose as cluster heads gather information
from their group individuals and exchange the information
gathered to the mobile sink. In this paper, the mobile sink begins
the information gathering route intermittently from the
beginning site, at that point specifically gathers information
from these cluster heads in a single hop extend, lastly comes
back to the beginning site. Here we take an existing system as
heuristic tour arranging calculation for the mobile sink to
discover the the obstacle-avoidance shortest route. In any case,
because of the intricacy of the scheduling issue in WSNs with
obstacles and visit time more, the ordinary calculations are hard
to determine. To solve this issue, we propose a proficient
collection data-point scheme. Based on the data collection, we
present a collection point mechanism for the mobile sink to find
the route for cluster heads and collect the data from CH’s and
store it. The mobile sink node begins the information gathering
route occasionally from the beginning stage, then directly
collects the data from collector points in single hop extend, and
lastly comes back to the beginning stage. Simulation results
through NS2 software to verify the effectiveness of our method.
I.
INTRODUCTION
Wireless Sensor Networks (WSNs) have been connected in
many regards including health monitoring, environmental
monitoring, military surveillance, and many others as Internet of
Thing (IoT) [1]-[5]. Energy efficiency has become the most key
issue for WSNs. However, power supplies for sensor nodes are
limited and hard to replace. What's more, contrasted and
different nodes, nodes close to the base station (likewise called
the sink) expend more energy, since the nodes transfer the
information gathered by sensor nodes far from the sink.
Henceforth, once these sensors close to the sink fail, the
information gathered by different sensors can't be exchanged to
the sink. At that point, the whole system ends up early, although
a large portion of the nodes can even now have a considerable

measure of energy. Subsequently, to expand the system lifetime,
limiting the energy utilization of sensor nodes is the key
difficulties for WSNs. A sensor organize is characterized as a
creation of a substantial number of minimal effort, low power
multi utilitarian sensor nodes which are exceptionally conveyed
either inside the framework or near it. These nodes which are
little in measure comprise of detecting, information preparing
and communicating parts. The position of these small nodes
require not be supreme; this gives irregular situation as well as
implies that conventions of sensor systems and its calculations
must have self sorting out capacities in out of reach zones.
However nodes are compelled in energy supply and data transfer
capacity, a standout amongst the most essential limitations on
sensor nodes are the low power consumption requirements.
These limitations joined with a particular arrangement of
substantial number of nodes have postured different difficulties
to the outline and management of systems. These difficulties
require energy mindfulness at all layers of systems
administration protocol stack. The issues identified with
physical and connect layers are by and large normal for all sort
of sensor applications, consequently the exploration on these
territories has been centered around framework level power
mindfulness, for example, dynamic voltage scaling, radio
correspondence equipment, low cycle issues, system portioning,
and energy aware MAC protocols. At the system layer, the main
point is to discover ways for energy efficient route setup and
solid transferring of information from the sensor nodes to the
sink with the goal that the lifetime of the system is boosted.
Since the execution of a directing protocol is firmly identified
with the building model, in this area we endeavor to catch
engineering issues and feature their suggestions.
A. Network flow
There is three principle segments in a sensor arrange. These are
the sensor nodes, sink and checked events. Beside the not very
many setups that use portable sensors, the vast majority of the
system design expects that sensor nodes are stationary. Then
again supporting the mobility of sink or cluster heads
(entryways) is some of the time regarded vital.
B. Node Deployment
Another thought is the topological arrangement of the nodes
which is application dependent and influences the execution of
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the routing protocol. The arrangement is either deterministic or
self sorting out. In deterministic circumstances, the sensors are
physically put and information is directed through pre
determined ways. However in self sorting out framework the
sensor nodes are scattered arbitrarily makes a foundation in a
specially appointed way.
C. Energy Consideration
During the formation of a framework, the procedures of setting
up the routes are significantly impacted by energy
considerations. Since the transmission energy of a remote radio
is corresponding to the distance squared or considerably higher
request within the sight of obstacles, multi hop routing will
consume less energy than coordinate correspondence. Be that as
it may, multi hop routing presents huge overhead topology
administration and medium access control. Coordinate directing
would perform well advice if every one of the nodes is near the
sink. More often than not sensors are scattered arbitrarily
finished a zone of intrigue and multi hop directing winds up
plainly unavoidable.
D. Data Delivery Models
Depending on the utilization of the sensor arrange, the
information conveyance model to the sink can be persistent,
event driven, inquiry driven and half breed. In constant
conveyance show, every sensor sends information intermittently.
In event driven and question driven models, the transmission of
information is activated when an occasion happens or an inquiry
is produced by the sink. Some system applies a crossover
arrange utilizing a mix of nonstop, event driven and question
driven information delivery. The routing protocol is very
impacted by information delivery model, particularly concerning
the minimization of energy utilization and route security [6].
In this paper, the mobile sink will travel through the system
with obstacles to discover an impediment keeping away from
most brief route. In the meantime, the mobile sink must consider
the vitality utilization adjust among nodes while moving over
the detecting field. To dispatch the portable sink proficiently, we
use the cluster based technique that is exhibited in [7] and [8].
As indicated by the cluster based technique, all sensor nodes in
the detecting field are partitioned into two classes: cluster heads
and cluster individuals. Cluster heads gather information from
relating group individuals which gather condition data, and after
that pass information to the mobile sink. We expect that WSNs
can endure some degree of delay with the goal that the mobile
sink gathers all detecting information from cluster heads. The
portable sink starts its periodical development from beginning
site lastly returns. Amid its development, the portable sink
gathers the detecting information from cluster heads. When its
moving way is arranged, the mobile sink can move close to the
group heads and devour less energy. Henceforth, the system
lifetime can be drawn out fundamentally.

In this paper, the system lifetime is characterized as the time
interim from sensor nodes begin working until the passing of
every static sensor. However, in physical situations, the
detecting field may contain different obstacles which make the
planning for the portable sink more mind boggling. Here, the
portable sink can move to any site aside from the site of
obstacles. Subsequently, an exploration challenge is the manner
by which to effectively dispatch the mobile sink to discover an
obstacle maintaining a strategic distance from most brief route
within the sight of obstructions.
To illuminate the planning for the mobile sink, we find a way
to make the dispatch issue less complex in WSNs with obstacles.
Given the multifaceted nature of the problem, we present a grid
based method by which the detecting locale is separated into a
similar size lattice cells. Grid cells are considered to be the basic
unit and their size is firmly identified with correspondence span
of static sensors. As the two-dimensional plane is separated into
a similar size matrix cells, obstructions will contain some lattice
cells. Edges of obstacles cross grid cells and deterrents may
involve some portion of some lattice cells. Once obstacles
occupy part of one grid cell, we expect that the grid cell is
viewed as obstructions. Subsequently, we acquire regularization
state of obstacles with the goal that the planning for the mobile
sink ends up noticeably simpler. We would then be able to build
a spanning diagram regarding the regularization state of
obstacles. With the search space of the portable sink from all
grid cells to the spreading over chart acquiring grid cells, the
scheduling for the mobile sink will turn out to be more efficient.
Consequently, we can at last find an obstacle-avoiding shortest
route for the mobile sink.
II. RELATED WORK
Recent work demonstrates that the advantage utilizing the
mobility of nodes has been well recognized. By using the
mobility of nodes in WSNs, we can ease the traffic burden and
enhance energy efficiency. Henceforth, the system lifetime is
extended significantly. Many papers have proposed several
different approaches. We then study the related works of the
mobility of nodes in the literature.
In [9], the authors show a VGDRA scheme for the mobile
sink to minimize the communication cost. The sensor field is
isolated into a virtual grid containing the same size cells and the
nodes near the center are chosen as the cell-header nodes. In
addition, a virtual backbone structure consisting of the cell
header nodes is constructed. The mobile sink moves across the
sensor field and gathers the detecting information by
communicating with the border cell header nodes. To decrease
the general correspondence cost, the routes remaking process
incorporates just a subset of cell-header nodes. In [10], the
authors propose a blended number programming system for base
station to relieve the problematic energy scattering. To invert the
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problematic energy scattering patterns, the base station
portability is acquainted with WSNs. The network lifetime is
finally stretched out by utilizing portability designs for base
station The paper [11] utilizes the support vector regression
technique to construct a raised advancement show, by which the
ideal direction of the mobile sink can be resolved. The system
lifetime is influenced by the direction (called COT). To amplify
the system lifetime, the mobile sink in the event driven is
utilized to gather the caught information of events. In [12], the
authors propose a mobile information gathering visit for various
sensor systems.
An M-gatherer like a portable base station is acquainted with
gather detecting information from static sensors. The MDC
starts its periodical development from the base station and
finally returns for exchanging the information to the base
station. For a few applications in expansive scale organizes, the
authors take a partition and-vanquish system and utilize
numerous M-authorities, each of which travels through a shorter
information gathering visit. In [13], the authors embrace a
remote energy exchange innovation for charging sensor nodes.
The Wireless Charging Vehicle (WCV) begins a periodical visit
from the administration station, moves over the system for
charging some sensor nodes remotely, additionally returns. As
per the novel Reformulation-Linearization Technique (RLT), the
creators plan a close ideal answer for the improvement issue. In
[14] and [15], the creators consider the dispatch of mobile
sensors as a multi-round and multi-property sensor dispatch
issue. In a hybrid WSN, static sensors screen and gather
condition data. When events happen, every static sensor can just
detect one trait of events. Contrasted and static sensors, a mobile
sensor can assess numerous properties of events. As indicated by
the detecting information from static sensors, mobile sensors
move to relating hot areas for additional top to bottom
investigation. To limit the energy utilization, the creators display
a two-stage heuristic calculation to dispatch versatile sensor for
hot areas. In the first stage, the creators dispatch MAM sensors
to hot areas in a coordinated approach.
In the second stage, according to unassigned hot locations,
the creators exhibit a spanning tree development calculation for
the displacement of MAM sensors. Due to similar capabilities of
sensors, an exploration challenge is the manner by which to
dispatch mobile sensors to these hot areas. In any case, in [9][15], the creators don't consider that the detecting field may
contain different obstacles. In fact, the route for mobile nodes in
detecting field containing obstructions is more perplexing than
that detecting field without obstacles.

to better take care of the dispatch issue of the mobile sink, we
utilize the algorithm to develop the spanning chart of the system
model. As per the spanning diagram, we get all obstruction
staying away from ways. Furthermore, the obstacle- maintaining
shortest route for the mobile sink can be acquired from these
obstacle-avoiding paths. We introduce specific steps of the
heuristic obstacle-avoiding algorithm below.
A. Spanning graph algorithm
Fundamentally, the obstacle keeping away from most limited
route issue is like the Traveling Salesman Problem (TSP) which
is a classical problem. We can use the base spanning tree to
solve the TSP. Hence, according to the minimum spanning tree,
we can also discover an obstacle maintaining a strategic distance
from most limited course for the mobile sink. In this paper, a
spanning graph is an undirected chart which contains all base
spanning trees.
In this area, we will talk about how to build the spanning
diagram. A few examinations have tended to the spreading over
chart development [16], [17]. We can utilize the sweep line
calculation to develop the spanning diagram [16]. The obstacle
avoiding spanning graph is the arrangement of edges that can be
framed by making associations amongst terminals and deterrent
corners. Once a spreading over chart is developed, the vast
conceivable locales for the mobile sink development will be
diminished to a limited arrangement of destinations. Therefore,
the algorithm in view of the spreading over diagram makes it
more proficient to plan for the mobile sink.
B. Obstacle avoiding spanning graph construction
In physical conditions, the detecting field may contain
obstacles with various shapes and sizes. Due to the irregular
shape of obstacles, we can't directly construct the deterrent
spreading over diagram for the mobile sink scheduling on the
basis of the spanning graph algorithm above. In this manner, an
exploration challenge is how to utilize the spanning graph
algorithm to discover an obstacle-avoiding shortest route for the
mobile sink. The papers [18]-[22] utilize network based systems
to examine and tackle issues in WSNs. Here, we also utilize grid
based strategies to take care of the planning problem of the
mobile sink. The detecting region is isolated into a similar size
grid cells by using the grid-based techniques. Obviously, edges
of obstacles intersect grid cells and obstacles may possess some
portion of some grid cells. Once obstacles occupy part of one
grid cell, we assume that the grid cell is regarded as obstacles.

III. HEURISTIC OBSTACLE AVOIDING ALGORITHM
In this segment, we exhibit a heuristic algorithm to discover
an obstruction maintaining a strategic distance from most
limited route for the mobile sink. Keeping in mind the end goal
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Algorithm: 𝑪𝒍𝒖𝒔𝒕𝒆𝒓 𝑯𝒆𝒂𝒅 𝑺𝒆𝒍𝒆𝒄𝒕𝒊𝒐𝒏 – CHS
Input:
 Deployment Area WSN = s*s,
 Set of sensor nodes 𝑆 = {𝑠0 ,𝑠1.. … 𝑠𝑛 } where 𝑠𝑖 represents (xi , yi ), the
coordinate of ith Sensor
 Transmission range 𝑇𝑟
Output:
 CLH–set of cluster heads
Start:
1. (𝐶, 𝑅) ← 𝑊𝑒𝑙𝑧𝑙′ 𝑠 (𝑛 , 𝑆𝑁𝑆) // Determine centre C and radius R of
Welzl’s circle that covers all SNS
2. 𝐶𝐿𝐻 ← {∅}
3. Partition WSN Area into square grids 𝐺𝑖 of side 2 ∗ 𝑇r , with C as the
Centre, to the extent possible.
4. Determine the grid centre points 𝑐𝑒𝑛i for each 𝐺𝑖 from a set of grid
centre points
5. 𝐺𝑃 ← {𝐺0 … 𝐺𝑚 }
6. 𝒇𝒐𝒓 𝒊 = 𝟎 𝒕𝒐 𝒎 where m is number of grids
7. 𝒃𝒆𝒈𝒊𝒏 //Identify CHs in welz_circle
8. Identify 𝑠𝑗 closest to each 𝐺𝑖 in welzl_circle
9. 𝐶𝐿𝐻 ← 𝐶𝐿𝐻 ∪ 𝑠𝑗
//append 𝑠𝑗 to list of CHs
10. 𝑆 ← 𝑆 − 𝑠𝑗
//remove 𝑠𝑗 from SNS
11. 𝒆𝒏𝒅 𝒇𝒐𝒓
End

IV. PROPOSED SYSTEM
In the existing problem, we are given an undirected complete
graph G= (V, E). V is the set that speaks to the sensor nodes in
the system. E is the arrangement of edges that speaks to the
travelling time between the node in the network, i.e. (𝑉𝑖 ,𝑉𝑗 ) is the
time that the mobile component takes go to between nodes 𝑉𝑖
and𝑉𝑗 . Additionally M and L. M is the set that speaks to the
accessible mobile components, and L is the time-due date
limitation. Here we consider different collection points and set
of rules applied to node levels then assume that position in
network it set to be consume residual energy to all nodes. We
can apply set of mechanism and data collection from collection
points. An solution for this issue comprises of different tours,
where the goal is to limit the quantity of obtained tours, to such
an extent that the travelling time for each tour is less than or
equal to L, and each node is on one of the tours or one-hop
incorporated into one of the tours.
To address the exhibited issue, we display heuristic approach
that works by partitioning the System, and then in each segment,
a mobile element will be assigned. This apportioning
contemplates the conveyance of the nodes, to maintain a
strategic distance from long separation going by the mobile
element. Our approach begins by distinguishing the arrangement
of nodes that will be utilized to build mobile elements visits.
Nodes do not have a place with this set must be at most one
expectation far from nodes belong to this set. To acquire this set
we utilize the Set-coverd based algorithm proposed. Once the
nodes of the visits are recognized, the displayed approach begins

by apportioning the system into two segments. The dividing step
utilizes the outstanding k-mean calculation. Once these two
apportioned are acquired, the procedure continues by building a
solitary visit for each partition. The tours inside each partition
are constructed using Christofides algorithm. For each segment,
if they got visit fulfills the time-due date requirement, this tour
will be assign to a mobile element. Something else, this partition
will be re-divided and the visit development step will be
retriggered

Algorithm: 𝑪𝒍𝒖𝒔𝒕𝒆𝒓 − 𝒃𝒂𝒔𝒆𝒅 𝑪𝒐𝒍𝒍𝒆𝒄𝒕𝒊𝒐𝒏 𝑷𝒐𝒊𝒏𝒕𝒔
Input:
Set of n sensor nodes S,
Set of cluster heads 𝐶𝐻𝑆 ← {𝑐ℎ0, 𝑐ℎ1 . . 𝑐ℎ𝑚 }
Transmission range Tr
Output
CLP- Set of collection points
Start:
1. 𝒇𝒐𝒓 𝑖 = 0 𝑡𝑜 𝑚
2. 𝐶𝐿𝑖 ← {∅}
3. 𝑆 ′ ← 𝑆 − 𝐶𝐿𝐻 // remove cluster heads from S
4. 𝒇𝒐𝒓 𝑗 = 0 𝑡𝑜 𝑚
5. begin
6. 𝒇𝒐𝒓 𝑖 = 0 𝑡𝑜 𝑛
7. begin
8. 𝒊𝒇 𝑑𝑖𝑠𝑡 (𝑠𝑖 , 𝑐ℎ𝑗 ) ≤ 𝑇𝑟
9. 𝐶𝐿𝑗 ← 𝐶𝐿𝑗 ∪ 𝑠𝑖
// add node 𝑠𝑖 to the cluster 𝑐𝑙𝑗
10. End for
11. 𝑆 ′ ← 𝑆 ′ − 𝑐𝑙𝑗 // remove nodes joined in 𝑐𝑙𝑗 from 𝑆 ′
12. End for
13. 𝐿 ← 𝑆 ′
14. 𝐶𝐿𝑃 ← 𝐶𝐿𝐻 ∪ L //final set of collection points
15. 𝐶𝐿𝑃 ← 𝐿𝑖𝑛 − 𝐾𝑒𝑟𝑛𝑖𝑔ℎ𝑎𝑛( 𝐶𝐿𝑃)//determine shortest path
End
Algorithm:𝒅𝒊𝒔𝒕 (𝑷𝟏 , 𝑷𝟐 )
Input
Two points 𝑃1 and 𝑃2 | Pi ← (𝑥i, 𝑦i )
Output
Distance d between points 𝑃1 and 𝑃2
Start:
𝑑 = √(𝑥2 − 𝑥1)2 + (𝑦2 − 𝑦1 )2
Return (d)
End

The k-mean calculation intends to partition the system graph
into K number of clusters with the end goal that the separation
between the nodes inside each cluster is minimized. At to begin
with, K number of nodes is chosen indiscriminately as the
underlying focus nodes of the clusters. At that point, in every
emphasis, every hub is appointed to its closest cluster. When the
sum total of what nodes have been along these lines allocated,
the center node for each cluster is recalculated, and the
procedure is rehashed from the earliest starting point in light of
the personality of the new focus nodes. The clustering step stops
when they obtained centre nodes still the same in two sequential
emphases.
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V. EXPERIMENTAL RESULTS
In this paper, we assume that 25 sensor nodes are randomly
distributed over a 1000x500m2 field where four obstacles exist.
In this paper, we accept that no gap exists in the detecting field
and static sensors are the same in their abilities. In the meantime,
we accept that the mobile sink is located in the top-left corner of
the two-dimensional territory and its coordinates are (50 m, 50
m). The mobile sink begins its periodical obstacle-avoiding
movement from starting site and finally returns. Table1 shows
the system parameters used in our simulations. In this paper, in
order to simplify scheduling for the mobile sink, we accept that
the information gathered by sensor nodes is the deferral tolerant
information, i.e., they can wait for the mobile sink to come and
lift them up.
PARAMETER

VALUE

Application Traffic

CBR

Transmission rate

10 packets/sec

Radio range

250m

Packet size

512 bytes

Maximum speed

25m/s

Simulation time

8000ms

Number of nodes

21

Area

1000x500

Grid size

10m

Fig.2: Broadcasting in Network

Fig.3: Packet loss due to heavy traffic

Table1: System parameters
 Evaluation results
In this section, we utilize the heuristic obstacle-avoiding
algorithm to conduct numerous experiments in the sensing field
with obstacles. According to the network lifetime and the
movement path of mobile sink, we present experimental results
of the algorithm which are introduced below.

Fig.4: Nodes deployment in existing

Fig.1: Network Deployment
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Fig.8: CP-13 to Mobile sink data process

Fig.6: Proposed network deployed
Fig.9: CP-2 to Mobile sink data process

Fig.7: Broadcasting in proposed system
Fig.10: CP-10 to Mobile sink data process
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DELAY TIME
1.4
1.2

Delay (m/s)

1

LEACH

0.8

H-TOUR-P

0.6
0.4

CP

0.2

In above screenshots, Fig 1 shows all nodes placed in
network and deployment of nodes is in network properly. Here
all nodes displayed based on topology values and all properties
of NAM window it should be mentioned. Fig 2 shows the
broadcasting occur throughout the network. Here broadcasting
occurs for communication purpose. All nodes should be
involved in this process. Fig 3 shows that more packet loss due
to the traffic during communication process. In above mentioned
screens, first three are indicating as cluster-based process.

0
2000

4000

6000

8000

Time (m sec)

Fig.11: Performance on Delay
Energy Consumption
1.2

Energy (j)

1
LEACH

0.8
0.6

H-TOUR-P

0.4
CP

0.2

Fig 4 shows that, all nodes participate and which node
consider as which type of node mentioned above screenshot of
nam. All cluster head nodes are displayed which are considering
as cluster heads. Here 20th node consider as mobile sink. Fig5
shows that, data delivery form CH to mobile sink. In this, data
delivering protocol and time interval then how much data should
be delivered these all are shows. Fig6 shows that proposed
network deployment. Fig 7 shows that we propose mechanism
named as a collection point scheme add into heuristic algorithm.
In this broadcasting occur in network and it’s for all nodes
placed in network. Fig 8, Fig 9 and Fig 10 show that data
process between collection points to mobile sink.
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2000

4000

6000

8000
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Fig.12: Energy level routing
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Fig.13: Network performance

In Fig 11, graph shows and represents end2end delay and it
shows a simulation time versus delay. The performance of
collection point algorithm improves delay time it means
decrease the delay between communication nodes compare to
heuristic-tour planning algorithm and normal cluster-method.
Fig 12 shows and represents energy consumption and it shows a
simulation time versus energy. The performance of collection
point mechanism improves energy values compare to heuristic
tour planning algorithm and normal cluster-based method. Fig
13 shows and represents throughput and it shows a simulation
time versus throughput. The performance of collection point
algorithm improves the throughput compare to heuristic tourplanning algorithm and cluster method. Fig 14 shows and
represents tour time and it shows a range versus tour time. The
performance of collection point algorithm improves the tour
time it means save the time interval compare to heuristic tourplanning algorithm.

Travelling Time
1.6

Travel time (s)

1.4
1.2
1

LEACH

0.8
0.6
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CP
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0
2000

4000

6000

8000
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Fig.14: Travelling time in routing

V. CONCLUSION
In this paper, we used the mobile sink to prolong the network
lifetime. In physical conditions, the detecting field could contain
different obstacles. To rearrange the planning for the mobile
sink, we introduced the grid-based technique to the WSN with
obstacles. In the meantime, we developed the spanning graph for
the mobile sink to discover an obstacle-avoiding shortest route.
Based on the cluster-based method, we connected the heuristic
obstacle-avoiding algorithm to dispatch the mobile sink. Here
we propose a collection-Point scheme for limit the quantity of
got visits and more data based on collector we have to collect
and increase the lifetime of network. We also conducted
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simulation by using NS2 and exploratory outcomes demonstrate
that our cluster-based approach is practical for the dispatch of
the mobile sink. We finally found an obstacle-avoiding shortest
route for the mobile sink and the network lifetime was
prolonged.
VI.
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