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Abstract—Nowadays, the Internet of things (I0OT) is becoming
more and more popular. Due to routing protocol easy to extend,
hierarchical routing protocol, for example Low Energy Adaptive
Clustering Hierarchy (LEACH), is more widely used. In order
to lengthen the life of network as long as possible, an improved
rotation mechanism of cluster head based on LEACH is proposed
in this paper. The main idea is to minimize the reconstruction of
the cluster, and change the cluster head in original cluster. We
adopted token here. The simulation experimental results on NS 11
platform show that the improvement can delay the death time of
the first node, which makes the energy consumption of the whole
network more average. The proposed improved mechanism is
effective.
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l. INTRODUCTION

I0T (Internet of Things) is a very hot research field in
networking. Because of lower prices and increasingly powerful
sensor function, its scope of application has gradually
penetrated into all aspects of daily life from the military field,
such as logistics, health care, agricultural production, smart
house, and so on. Almost 10T can be applied to all of the local
people’'s lives [1].

The concept of IOT first appeared in 1991. Bill Gates in his
book <The Road Ahead> also mentioned the 10T, but limited
by the technical condition, the IOT did not attract public
attention. In 2004, Japan first proposed the u-Japan plan. This
plan want to make Japan becoming a society that things and
things, human and things can communicate everywhere in the
future. South Korea and the European Union also made a
similar plan in the next few years. When Obama became
president, the United States had even more 10T included in the
national strategic plan construction. Since then the 10T entered
a period of rapid development [2].

Although 10T is known as the net, but is a great different
with our daily Internet. It has its own hierarchy, proprietary
technology and features.

Some scholars specifically focus on the research and design
of the structure or topology of the Internet of things [3-5].

Since it is a network, of course, is inseparable from the
protocol and routing algorithm. Therefore, more and more
researchers focus on the research of networking protocol and
routing algorithm. There are mainly data centric-based routing
[6], routing protocol based on geographic information [7],
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multi path-based routing protocol [8], hierarchy-based Routing
Protocol, and so on [9-11].

Based on hierarchical cluster routing structure, this paper
aimed to extend the life cycle of 10T as far as possible, and
proposed an improved LEACH (Low Energy Adaptive
Clustering Hierarchy) protocol structure.

Il.  INTERNET OF THINGS

A. The Structural Framework of 10T

The target of IOT is establishing the connection of real
word and network data. It mainly gets object data by RFID,
GPS, sensor and other equipments. And then the data will be
managed by the network. The 10T uses existing network and
new techniques to extend the concept of network. The 10T is
changing our life. In the future, network will full coverage of
our lives.

Usually the structural framework of IOT consists of three
layers: sensor layer, network layer and application layer [12].
Sensor layer is mainly used to collect and identify the
information, and it can also carry out some simple processing.
Its key technique contains sensor technique, self-organizing
network, GPS and some other techniques. Network layer is in
charge of sending message. It provides access for sensor layer
to the public network which includes telecommunication
network and World-Wide-Web. Application layer facing all
kinds of application, connects the users and complete the users
final purpose.

B. Network Protocol Model

Net topology can be divided into two types: flat routing
protocol and hierarchical routing protocol.

Flooding protocol is a representative of flat routing protocol
[13]. It take the broadcast way to transmit information. Its
advantage is as long as there is path, the information can be
delivered. Its disadvantage is also obvious: too much redundant
information circulate in the network. The bigger the network
size is, the shorter the network life is.

LEACH protocol is a representative of hierarchical routing
protocol. LEACH protocol use tree structure. The whole
network consists of some clusters, each cluster have a cluster
head node. The head node is responsible for communicating the
normal node and the sink node, also sometimes processing the
information [14].



Compared the two structures, hierarchical routing protocol
is easy to expand, and have longer life.

Il.  METHODOLOGY

A. LEACH Protocol

LEACH protocol has a circle implementation process,
called Rounds. Each Rounds have two phases: Set-up phase
and Steady-State phase.

During Set-up phase, cluster head is elected, then it makes
some nodes into its cluster. We presume every node has same

energy. The number of the cluster head is PoptN . N is the
number of total node. Popt is the proportion of cluster head

node. T (S;) decide which node can be cluster head.
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where R the current Round, G is the set of hode which was not
be cluster head at that time. Every node has a random number

between [0, 1]. If the random number is greater than T (S;),

the node will be cluster head. In this way, every node has
chance to be cluster head, so energy consumption will be more
uniform.

When the cluster head is selected, it will send message to
other node telling it is the cluster head. Each node decide to
join one of clusters depending on the distance between cluster
head and itself. In order to prevent the conflict the cluster head
use TDMA scheme to allot time. When all of the node have
gotten the scheme, the network comes into Steady-State Phase.

During Steady-State Phase, normal node which is not on
working will come into dormant mode. LEACH protocol
divides time into some frames, each node can only transfer data
in prescribed frame.

B. Proposed Improved Protocol Based on LEACH

Although LEACH protocol lengthen the life of network, it
still has some problems. When a Round is over, cluster will
rebuild. But rebuilding cluster will use a lot of energy. So we
want the time of each round could be enough long. Lengthen
the time of each round is feasible, but it will bring other
problems. Since the cluster head is responsible for
communicating, it cost more energy than normal node. If only
lengthen the time of each round, this will lead to the head
node’s energy depletion, and the network will reduce the
stability. Our plan is to minimize the reconstruction of the
cluster, change the cluster head in original cluster. Considering
the PEGASIS protocol, we decide to use token. When the first
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time cluster construct, every cluster will put a schedule decided
the sequence that which node at what time to be the cluster

head. There is three parameters: Tround » Ta b - Tround 1S
the time of cluster rebuilt which decide on the actual situation.
T4 is a network parameter that is greater than frame length

divided by the channel rate. 7, is Ta multiply by the number

of normal node in the cluster. 7, is also the time of each node
being the cluster head

» Tround «

—

Cluster  Node 1's s e Node N's
construct | t : time slot

FIGURE I. IMPROVED TIME SCHEDULE

When cluster has constructed, cluster head counts the
number N of normal node in its cluster, and assigns a sequence
number for each node like figure 1. In first time slot, the
working mechanism is same like the normal LEACH protocol.
In second time slot, the original cluster head become a normal
node, the node 2 takes the token and become cluster head and

so on. Since Tygung and 74 is a default number, in some

clusters few node has no chance to be cluster head, and in some
clusters few node should be cluster head more than one time.

When the time of T,qyng is over, the cluster will rebuild
like normal LEACH protocol.

IV. SIMULATION RESULT AND PERFORMANCE ANALYSIS

Through the NS2 network simulation platform, we have
carried out experiments on the proposed improvement scheme.

NS2, which full name of is Network Simulator version 2, is
a technology for network simulation platform. NS2 is a kind of
oriented object of network simulator, it is actually a discrete-
time simulator which is internally provided with a clock and all
simulation are composed of discrete event driven. It contains
simulation event scheduler, network component library.
Simulation event scheduler controls the process of simulation,
and network component objects simulates communication
network devices or nodes [15].
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FIGURE Il. SCHEMATIC DIAGRAM OF NODES DISTRIBUTION
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FIGURE Ill. SCHEMATIC DIAGRAM OF ALIVE NODES

Figure 2 shows the distribution of all nodes. The nodes
having the same shape are in the same cluster. The node in a
square is the cluster head in this round. We set 100 nodes in a
map whose size is 100X 100, and sink node locates at [5,17.5].

Figure 3 shows the node alive in the same situation. The red
one named 'data. gnuplot' is corresponding to normal LEACH.
The green one named ‘datal.gnuplot’ denotes our improved
LEACH. We can find that the death of node starts at 130 in the
normal LEACH, and all nodes have been dead at 250 nearly.
But in advanced LEACH, the dead node appears at 170, and at
400 almost all nodes die. After verification the life of network
have been extended exactly. In this paper, the cluster head
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election does not take into account the residual energy of the
node, which can be further discussed in the following studies.

V. CONCLUSIONS

Clustering algorithm is propitious to expend the scale of
network. Without use of location aided case, hierarchy
structure will save more energy than the plane structure.
Through lengthening the cycle time of LEACH protocol, we
reduce the energy consumption of the whole cluster, and the
network lifetime is prolonged. Simulation experimental results
show that the improvement can delay the death time of the first
node, which makes the energy consumption of the whole
network more average.
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