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Abstract. The development of Wireless Sensor Network (WSN) in recent years,
researchers are in it. The topics studied by many researchers are energy consumption,
coverage and connectivity in WSN. This paper will discuss WSN in the presence of a
simple obstacle or resistor. The LEACH protocol algorithm is used and modified in
which there is an obstacle or obstacle with multi sink. We propose an algorithm based on
line intersections to improve the original LEACH algorithm with multi sink. The
simulation results show the modified LEACH algorithm will work better than the
original LEACH in the presence of multi-sink based on energy consumption and loss of
transmission data. Future research will have arbitrary obstacle modifications.
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1 Introduction

Wireless Sensor Network (WSN) is a wireless network ad hoc consisting of a number of
small devices, known as sensors, and spread over a specific geographic region[1]. Each
device has the ability to perform data processing and communicate wirelessly, making it
possible to gather information from the surrounding environment and generate and transmit
messages to its remote base station. A remote base station, tasked with collecting and
analyzing received messages and deciding whether or not an unusual event or a particular
phenomenon occurs in the area where the sensor is spread[1].

One of the main advantages of WSN is that WSN does not rely on wiring and constraints
budget. In order to retain all the benefits of WSN's wireless operations, each node sensor
must be equipped with an inexpensive, ongoing energy source. Therefore, each node sensor
uses a small battery as its power source. While activities such as recharging batteries or
replacing batteries in remote and far-reaching areas, where the nodes sensor are located, are
not easy to do.

Jeong explains, one of the main problems in power management is how to schedule the
sensors to obtain longer network life time but still able to meet the high quality of service
requested[2]. Energy efficient design to extend WSN's life without sacrificing system
reliability is an important challenge for the design of a wider wireless sensor network.

One of the advantages of WSN is its ability to work in an environment where it is
difficult for humans to enter it due to risk, inefficient or sometimes impossible.
Therefore, the  sensor is expected to replace the monitoring through humans, which is
randomly distributed in the area of observation. This random spread can be done by
throwing it from the helicopter, which in the field later, these sensors can work together ad
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hoc. Under these conditions, things that often happen are, the possibility of damaged sensors
and sensors that have a short life time (due to low energy levels). Therefore, designing and
operating this huge network requires scalable management and architectural strategies.
Because of the limited energy levels and batteries of these nodes can’t be recharged, efficient
design of algorithms in energy use is critical to extending the viability of these sensors[1].

A widely used strategy is to combine nodes into a cluster. Each cluster has leader, called
cluster head (CH). One of the cluster algorithms used in WSN is LEACH. LEACH in
WSN is a protocol that governs the concept of clustering for the nodes used. The presence
of attenuation of the obstacle will affect the range of communication between sensor nodes
due to the Occurrence of power lost during transmission[3].

Spread of nodes sensor on WSN is still an interesting topic for researchers. Good spread
of sensors should consider good coverage and connectivity areas. Coverage requires that each
sensory field location be monitored by at least one sensor. Connectivity requires that the
network is not fragmented in the communication node. The provision that needs to be
considered is that coverage is influenced by the sensitivity level of the sensor, while
connectivity is influenced by the communication of the sensor node[4].

In addition to limited energy, there are other characteristics of WSN which make them
different from other wireless networks. First, due to large number of sensor nodes in WSN,
scalability related issues arise in it. Second, due to small size of sensor nodes, WSN have
small bandwidth, limited computing and communicating capabilities. Finally, sensor nodes
broadcast their data, so there is high probability of data redundancy. These characteristics
propose many research challenges to study of sensor networks in each layer[5].

Obstacles such as walls, buildings, house blocks or unexpected obstacles often lie within
the senses region. The obstacle significantly affects the coverage and connectivity of the
sensor node which means it will also affect the shape of the solution of the sensor deployment.
The presence of attenuation of the obstacle will affect the range of communication between
sensor nodes due to the occurrence of power lost during transmission.

The virtue of this research is the design of topology or sensor network infrastructure to be
used in consuming energy efficient in its use in every wireless sensor in real time.

2 Related Work

Before discussing the high-level classification of energy conservation proposals, it is
worth presenting the network and node-level architecture we will refer to. From a sensor
network standpoint, we mainly consider the model depicted in figure 1, which is the most
widely adopted model in the literature. On the other side, figure 2 shows the architecture of a
typical wireless sensor node, as usually assumed in the literature. .
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Fig. 1. Sensor Network Architecture.

However, as the latter components are optional and only occasionally used, we will not
take them into account in the following discussion. Obviously, the power breakdown heavily
depends on the specific node. In[6] it is shown that the power characteristics of a Mote-class
node are completely different from those of a start gate node. However, the following remarks
generally hold[6]
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Fig. 2. Architecture of a typical Wireless Sensor Network.

The communication subsystem has an energy consumption much higher than the
computation subsystem. It has been shown that transmitting one bit may consume as much as
executing a few thousands instructions. Therefore, communication should be traded for
computation.

The radio energy consumption is of the same order of magnitude in the reception,
transmission, and idle states, while the power consumption drops of at least one order of
magnitude in the sleep state. Therefore, the radio should be put to sleep (or turned off)
whenever possible.

Depending on the specific application, the sensing subsystem might be another significant
source of energy consumption, so its power consumption has to be reduced as well.

We have provided discussions and recommendations concerning energy consumption and
communication protocol for this monitoring sensor networks.
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3 Research Method

In carrying out a study, a method is required which is the stages and activities that are part
of the research roadmap. Researchers in conducting their research will use the model and
simulation methods that can be seen in Figure 3.

The use of model and simulation method is well known in the world of engineering
techniques. This method helps reduce costs and improve system quality.
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Fig. 3. Research Method.
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Fig. 4. Flowchart Modification of LEACH.
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Modification of the LEACH algorithm proposed in this study focuses on checking
obstacle and multi sink. This algorithm runs with the node when the node will be associated
with Cluster Head (CH).

3.1 Model Making

The model is defined as a representation or abstraction of an actual object or situation[8].
Models can be classified into iconic, analogic and symbolic models. The iconic model is to
present a system or object into an object model whose foresees that system. An analog
model is a model capable of presenting the nature of a system to be simpler. The symbolic
model or mathematical model is an abstract representation of a system.

In this study, modeling will produce a model system that is a representation of the real
state but modeled into a manageable format with the computer.

3.2 Simulation Design

Design is the next step. At this stage, the research is continued by utilizing the model system
that has been generated from the previous stage, is modeling.

Simulation is an imitation of the operating process of a real condition or system over time.
Simulation are used to describe and analyze the behavior of a system, ask what if (“what if”)
question about real systems, and assist in the design of real systems. Simulation refers to a
broad set of methods and application of behavioral imaging of the real system. The simulation
model is an appropriate alternative in describing a complex system, especially when a
analytical mathematical model is difficult to perform.

3.3 Performance Indicators Analysis

A two approaches can be used to measure the performance of a networks, is by performing
real test bed or by simulation modeling. The advantage of doing a real test bed is to uncover
problems that cannot be detected by simulation. But the test bed cannot be used for large
scale. With the simulation, learning about the behavior of network systems becomes easier,
because it uses the simplification of various parameters. Furthermore, for networks of larger
size can be made possible by simulation.

An obstacle, in this study is rectangular, and only becomes obstacle in the created
scenario. In fact, the position of the obstacle is fixed and unchanged. We describe an obstacle
with a rectangular line and line-shaped signal transmission as well as illustrated in Figure 5.

N E i

Fig. 5. Obstacle and Transmission Line.
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For the first node a(x1, y1) and the second node b(xz,y), if a transmission goes to b, then
the signal line will pass obstacle o((xs,y3), (X4,y4)). To get the junction we use the equation of
two lines.

(X - X1)(Y2 = Y1) = (Y = Y1) (X2 — X1) 1)

Fig. 6. Obstacle Model between Two Lines.

4 Simulation and Result

4.1 Simulation

Parameters the simulation parameters for this study are described in Table 1.
4.2 Simulation Case

In this section, we will provide three cases that will be implemented in the simulation. The
first case, obstacle a simple is placed in a simulation with the original LEACH algorithm. The
second case, the obstacle is placed between several nodes that surround it. The third case, the
obstacle is placed between nodes that have been deployed with multiple sinks.

In the first case, obstacle we do not create and give four nodes. Figure 7, we will show the
first case simulation. In the second case, the obstacle is rectangular and its size is 12 x 2m.
There is some space for the nodes to interact to the BS (Base Station). Figure 8, will show the
second case simulation. In the third case, the length of the obstacle is lengthened to 28 x 1m.
Among the nodes that will interact to some BS to be placed. The third simulation case this will
be illustrated in figure 9.
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Fig. 7. First Case Simulation.

Table 1. Parameters Simulation

Parameter Value
Simulation Area of Nodes 20 x 20m
Number of Nodes 4-6
Initial Energy 051
Energy Aggregation Data 5 nJ/bit
EElec 50 nJ/bit
EFS 10 pJ/bit/m?
Emp 0.0012 pJ/bit/m?
Cluster Head Prob. 0.1
Heterogeneity 0.4
Routing Algorithm LEACH
Simulation Round Time 100
Data Transmission 1 bps
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Fig. 8. Second Case Simulation.
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Fig. 9. Third Case Simulation.

4.3 Simulation Result

We will show the results of a combined simulation of the three case in one result where to
show the energy efficiency of the three case made. Figure 10 show the average remaining
energy for all nodes.
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Fig. 10. The Average Residual Energy of All Nodes.

From the results of figure 8, there are several lines to be explained that the blue line is the
result of the remaining energy from the first case of the original LEACH. For the red line
represents the line from the second case energy yield of the LEACH modification which
results in the average remaining energy and the green color is the average residual energy
yield in the third case will be shown in figure 8.

91



The original LEACH algorithm consumes more energy because a collection of CH nodes
always tries to communicate to all the nodes inside CH. We can see the remaining percentage
of energy for original LEACH in the first case of 99.23%, in the second case the remaining
energy is 47.33%, and in the third case the remaining energy is 53.45%, listed in Table 2.

Table 2. Average Energy.

Case Result Average Energy Percentage of Remaining Energy
First 0.01523 99.23%
Second 0.28343 47.33%
Third 0.32222 53.45%

Energy consumption in second and third case is slightly higher than in the first case. This
happens because, there are some nodes that cannot communicate with the BS. To prove the
case, the matrix is likely to be show in the table 3.

Base on table 3, the value of the matrix in BS, the column for node 1 and 2 (with an
asterisk) is 1. A value of 1 indicated the existence of obstacle between BS and CH. And a
value of 0 indicated there is no obstacle between BS and CH.

Table 3. Matrix Possibility of Second and Third Case.

Node 1 2 3

O OO~

1
1
1

0
1 0
1 0

0

BS 1

The second parameter of the second and third cases is the loss of transmission data. The
average transmission loss data will be show in the table 4. The average transmission loss data
for the second and third cases is greater than the first case. Because there are some nodes that
cannot communicate to the BS because it is separate from obstacle.

Table 4. Average Data Output Missing.

Original LEACH Value
Average Loss of Transmission Data 190 bps

5 Conclusion

Wireless sensor network with multi sink has some drawbacks. One example is to consume
energy faster than other nodes. Traffic patterns in wireless sensor networks are usually many-
to-one models. Learning from the concept, the virtual hybrid potential of the wireless sensor
network has been built based on hops and the remaining energy from each node. Therefore, by
consuming faster energies, multi sink are created to minimize the excessive use of energy in
terms of reach and connectivity.
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