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ABSTRACT

In Order to fulfill the energy consumption reduction in IEEE
802.15.4 sensor networks, it proposes an energy efficient
implementation by managing the mobility in the networks
using speculative algorithm in cluster tree topology. This
system aims at anticipating the loss of the association between
coordinators and mobile nodes. To adapt the mobility between
the nodes, it proposes a hierarchical addressing algorithm in
which hierarchical address is assigned to each node of the
network. Speculative algorithm is used to choose the next
coordinator of association. The impact of MAC parameters on
packet delivery ratio and the effectiveness of ADAPT
algorithm is analyzed for a ZigBee sensor networks. A
comparative study of ZigBee network with and without
ADAPT algorithm. As a measure the signature verification of
each node is done as that the packet transfer can be made
secure. From this method it minimizes the energy of the
system efficient.
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1. INTRODUCTION

Cluster is a group of independent sensing networks in any
Operating System. Each cluster has its own coordinator and
its unique protocol is not initially designed for applications
that require PAN 1d[1,2]. All clusters of a same network use
the same mobility. The mobility management in
IEEE802.15.4 is a communication network. The mobility
management in IEEE802.15.4 is a significance not properly
taken into account. In this paper we propose to enhance
IEEE802.15.4 to efficiently handled mobility. Our approach
allows a mobile node to move through the cells in a various
cluster tree network where coordinators have both
IEEE802.15.4 wireless and wired connections. This approach
uses the hierarchical addressing algorithm to find out the
geographical position in nodes. To reduce energy a
speculative algorithm is used to choose the next coordinator.
Wireless Sensor Networks can use several different wireless
technologies including IEEE802.11 WLANs, WPANs and
Bluetooth etc. But at here most of the applications are of low-
power radios having a range of about 30 to 200 feet and data
rates of up to around 300kbps. It is expected to provide low-
power connectivity for devices that need battery life as long as
several months but does not require data transfer rates as high
as those enabled by Bluetooth. In this paper, we propose an
ADaptive Access Parameters Tuning (ADAPT) algorithm for
dynamically adjusting the MAC parameters, based on the
preferred level of consistency and the actual operating
conditions experienced by the sensor nodes. The survey report
of performance analysis of IEEE802.15.4/ZigBee sensor
networks shows that the unreliability is the major limitation of
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such networks which is termed as MAC unreliability problem.
An adaptive technique for dynamic conditions based on
mathematical model. As a security measure the signature
verification of each node is done so that the packet transfer
can be made secure. From this packet ratio is increase and loss
of energy is reduce by the sensor networks.

2. RELATED WORKS

Chavan S.G, Shirsat S.A.[1]They performed ZigBee is two-
way wireless communication standard with low cost and low
power depletion, developed by the Zigbee association. Zigbee
network based on IEEE 802.15.4 standard offers sole
advantages for wireless applications. One of the request areas
of Zigbee is focuses short-range wireless data transfer at low
data rates. ZigBee networks are effectively employed in areas
such as consumer electronics, home and building
computerization, industrial controls, PC peripherals, medical
sensor requests, and entertainment electronics. The relative
performance analysis of star and mesh topologies have been
studied and analyzed for ZigBee based networks.

ChirazChaabane, Alain Pegatoquetl, Michel AuguinLEAT[2]
They performed Mobility —management in IEEE
802.15.4/ZigBee networks is not powerfully handled. This
paper presents an improved approach for mobility
management of end devices in IEEE 802.15.4/ZigBee cluster
tree network related to a backbone network. This approach
expects link disruption and does not require scanning
neighour cells. It is based on the link quality indicator (LQI)
and uses a hypothetical algorithm. It is demonstrated that the
energy depletion as well as the latency of mobile devices can
be significantly reduced.

S.G.Santhi, K.Chitralakshmi[3] they have proposed to reduce
the frequency route tree construction in mobility patterns and
increase the data distribution ratio, and reduce the packet loss
caused by node mobility of route tree building. Overhearing
mechanism also includes for mobile nodes to improve the data
distribution ratio. We develop an efficient algorithm for
mobility based tree building. The effectiveness framework
network topologies constructed using ZigBee is verified by
NS2 simulation against a real world circumstances.

S.G.Santhi, Dr.K.Venkatachalapathy [4] they propose a
method to save energy depletion for the rejoin procedure for
Cluster Tree in 802.15.4 Sensor Networks. An improved node
rejoin procedure has Cluster Head (CH) periodically
calculates link quality (LQ) and broadcasts to its child nodes.
By receiving LQ value, it stores in its Neighbor Quality (NQ)
table. When a node lost its connection with its parent node, it
selects the suitable parent node with high link quality. When
two nodes have similar LQ value, it selects the suitable parent
in terms of tree depth value. This process is finished by
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processing network response and reply message. Our rejoin
procedure conserves more energy and incurs low delay.

BaneetKaur, RuchiSingla [5] They performed Zigbee
networks based on the IEEE802.15.4 standard are designed
for wireless sensors and control networks with low-cost, low-
power consumption and low-data rate. In some requests,
Zigbee devices are randomly deployed and even though a
device has a communication radius which can reach other
joined nodes network, it still may be rejected to join the
network, due to some network configuration parameters. This
paper proposes an optimized connectivity scheme. This
scheme decreases the isolated nodes and prolongs the network
lifetime. Results show the performance enhancement in terms
of Join Ratio of the Zighee Network.

3. OUTLINE OF THE WORK

In this paper, they proposed Mobility management adapt to
manage network. The mobility management can access
between two nodes. Nodes are arranged in multi road
networks. Hierarchical addresses are attributed to coordinators
to find out the geographical location in the nodes. From
higher addresses to lower addresses. Then, the speculative
algorithm is used to choose the next coordinator in the nodes.
By the ADAPT algorithm number of tuning nodes are adjust
by maximum number of backoff stages and maximum number
of retransmissions for creating the ID which is secure for each
nodes.

The rest of this paper is organized as follows. Section 4
defines a proposed approach. Experimental results are
described in section 6. Finally, section 7 concludes the paper.

4. PROPOSED APPROACH

Fig.1 illustrated the energy consumption to allow a mobile
node to move through the cells in a dissimilar cluster tree
networks. To implement the hierarchical addressing algorithm
to attribute addresses to coordinators regarding their
geographical location. By speculative algorithm is defined in
order to choose the next coordinator for association. Cell
change is based on the Link Quality Indicator (LQI). The
ADAPT algorithm is fully distributed such that it is suitable
for multi-hop WSNs. There is a need to define a coordinator
sleep/wake up scheme. From that energy consumption can be
reduced.
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5. MODULES

The proposed system is divided into five modules.
Module 1: Node Creation

Module 2: Mobility Management

Module 3: Hierarchical Addresses.

Module 4: Speculative Algorithm.

Module 5: ADAPT Algorithm.

The modules are explained as follows.

5.1 Node Creation

The wireless node will be created and they are interconnected
with each other and they can communicate independently
and the node will be created. Fig. 2 describes the node
creation method. First set the properties like queue length,
locations. Then use to require protocols for node creation,
finally implement the routing algorithms. In this way we get
the no. of nodes.

5.2 Mobility Management

Mobility in IEEE 802.15.4 is handled. A loss of association
with a coordinator requires an orphan scan operation during
which the node looks for its current Coordinator. A
communication between different PANs coordinators and the
same cluster tree they define a common transmission channel.
Changing to a common transmission channel requires
additional controls to synchronize coordinators. In this paper,
we consider that different wieldy connected PANs can form a
unique dissimilar network composed of star PANs. All
coordinators are connected to a coordinator called a Super
Coordinator through a wired connection. Communications
between nodes that do not belong to the same PAN Id can
then be routed through the Super Coordinator.

5.3 Hierarchical Addresses

A hierarchical address is assigned to each node of the
network.  Hierarchical addressing algorithm to attribute
addresses to coordinators regarding their geographical
position. This addressing mode is used in the presented
approach. The hierarchical network topology has interesting
characteristics. Every node has a single parent. let us consider

the Cgip

algorithm earmarks each node to have a fixed number of
children. This fixed allocation restricts the total depth
(number of hops) that the network can support.

[1] hierarchical algorithm used by ZigBee. This

5.4 Speculative Algorithm

The algorithm of selection of the new coordinator is based on
the knowledge of the geographical distribution of
coordinators. We consider the example multi-road with a set
of  geographically aligned coordinators  successive
coordinators of the same road are separated by 25 meters. A
coordinator is initialized when the Super Coordinator
attributes an address to it and a channel on which it has to
communicate. Our speculative favours the movement of nodes
on the same road. N nodes move from the coordinator having
the highest hierarchical address to the coordinator having the
lowest hierarchical address. The choice of the coordinator is
based on the previous coordinator on the node. If the address
of the previous coordinator is higher than the address of the
current coordinator movement of the node is supposed to be
changed.
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5.5 Adapt Algorithm

The ADaptive Access Parameter Tuning (ADAPT) is an
algorithm for dynamically adjusting the MAC parameters
based on desired level of reliability and actual operating
conditions experienced by the sensor nodes. This algorithm is
implemented as a module exploiting cross-layer architecture.
The delivery ratio control scheme is performed at each
communication period. In an ideal message surroundings,
nearly all undelivered packets are dropped by the MAC
protocol because they exceed the maximum number of
backoff stages. So it is better to tune the maximum number of
backoff stages rather than the maximum number of
retransmissions, whose impact on the delivery ratio is almost
negligible[15]. As a modification to the ZigBee networks, an
authentication process called signature verification can be
included for security measures. In order to make the network
secure, the PAN coordinator verifies the signature of each
nodes within its cluster. This can be done by comparing the
node address received from the packet with the node address
possessed by the coordinator. If they find equal the PAN
coordinator verifies the signature otherwise not. Thus
authenticated packets can be transmitted within the network
by avoiding the security attacks.

6. EXPERIMENTAL RESULTS

The experiments are carried out in TCL with Open VMware
in Ubuntu 2.23 operating system and NS2 on a computer with
Intel(R) Pentium(R) CPU A1018 Processor 2.10 GHz with 2
GB RAM. The extracted features are fed to Wireless Sensor
Network for training testing.

6.1 Result

In Fig.2 shows the node creation, this nodes are created by
some properties, protocols and routing algorithms. In Fig.3
shows the coordinator is randomly selected. Fig.4 Choose the
next coordinator in the sensor nodes. Fig.5 describes the
nodes that have changed by multi road into single road. Fig. 6
Creation of ID.
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Now Coordinator selected in the network. Here Node 4 is
selected as Coordinatorl.
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Fig. 4 Select the next coordinator

Select the next coordinator in the network Node 11 as a
Coordinator2.
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All the nodes are transferring the data to node 10.
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Creating ID for each sensor nodes.

7. CONCLUSION

The approach was based on aLQl;pesnoiq Value and on a
speculative selection of the next coordinator. Simulations
demonstrated that anticipating the cell change before the loss
of connection coupled with the right selection of the next
coordinator can reduce the energy consumption average of
mobile nodes up to 70%. Thereby, an improvement of the
speculative algorithm should be performed to take into
account more historical information related to the node
movement and to better involve the coordinator infrastructure.
However, in mobile networks, wireless channel conditions are
constantly changing. An adaptive algorithm for tuning the
MAC parameters of the IEEE 802.15.4 standard in order to
satisfy a target delivery ratio specified by the application,
while minimizing the energy consumption. The ADAPT
algorithm is simple yet effective, and does not require
modifications to the IEEE802.15.4 standard.
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However, in mobile networks, wireless channel conditions are
constantly changing. Further work aims to combine the rate
adaptation algorithm based on LQI. The IEEE 802.15.4
standard specifies a synchronization header for each packet
consisting of a preamble followed by a two-symbol Start
Frame Delimiter (SFD) to denote the data rates. When a
packet is being received, the physical layer recognizes the
current data rate of the incoming packet so that the
appropriate detection scheme can be used.
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