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Abstract— ZigBee is the specification of standard for low cost, low power and low data rate wireless personal area network. In the ZigBee 
networks often uses a tree topology to construct a wireless sensor network for data delivery applications. However, delivery failures occur 
constantly in ZigBee wireless applications due to node movements and network topology changes. The conventional route reconstruction 
method is used but it utilizes large amount of resources. In, the positions of the routers and design the tree topology so that most movements 
are directed towards the root of the tree. To increase the data delivery ratio and mitigate the effort of pocket loss due to the node mobility, 
propose the ZigBee node deployment and Tree construction framework. Then Calculate the Maximum In degree Node to find out Coordinator 
Node , and finally Tree Construction in order to send the Data to the Destination .This implementation in Wireless Environment.    
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1.INTRODUCTION 

Mobile Computing is a technology that allows 
transmission of data, voice and video via a computer or any 
other wireless enabled device without having to be connected 
to a fixed physical link. The main concept involves, Mobile 
communication, Mobile hardware and Mobile software.                                                                                                     
The mobile communication in this case, refers to the 
infrastructure put in place to ensure that seamless and reliable 
communication goes on. These would include devices such as 
Protocols, Services, Bandwidth, and Portals necessary to 
facilitate and support of the stated services. The data format is 
also defined at this stage. The below figure 1.1 ensures that 
there is no collision with other existing systems which offer 
the same service.  

 

 
Figure 1.1 Mobile Communication 

 
Since the media is unguided/unbounded, the 

overlaying infrastructure is more of radio wave oriented. The 
objective of our deployment framework is to increase the 
downlink data delivery ratio in cluster-tree networks. To 
improve the downlink data delivery ratio, we propose an 
approach that exploits the above information to optimize the 
locations of routers and construct a mobility-robust tree 
topology in a ZigBee wireless network. The approach deploys 
routers and constructs a topology with the property that mobile 
nodes will move along the constructed data forwarding path 
with high probability. With the increasing sophistication of 
wireless communications and sensing technologies, various 
sensor-based applications, such as tour guiding and industrial 
Many ZigBee applications, such as tour guiding and indoor 
building monitoring systems, require moving objects to be 
equipped with an end-device connected to a backbone network 
for data collection and dissemination. Another category of 
applications is to use ZigBee routers as roadside units and end-
devices as in-vehicle units. The effectiveness of network 

topologies that consider mobility regularity is demonstrated 
via the NS2 network simulator in which we incorporate a 
network deployment tool that we developed. The simulation 
results show that, compared to conventional approaches, the 
proposed approach achieves significant improvements in data 
delivery in real world scenarios with different mobility 
patterns. 

 
2. EXISTING SYSTEM  

In ZigBee networks, we often use the tree topology to 
construct a wireless sensor network for data delivery 
applications. Due to the node movements and Network 
Topology changes, the delivery failures are occurring 
constantly in ZigBee Wireless Networks. The conventional 
route reconstruction method is designed to mitigate the effects 
of topology changes, but it consumes a large amount of 
resources. A ZigBee network is comprised of three types of 
devices: a coordinator, multiple routers, and multiple end-
devices. The co-ordinator performs the initialization, 
maintenance, and control functions in the network. A router is 
responsible for routing data between the end-devices and the 
coordinator. An end device is not equipped with forwarding 
capability and its hardware requirements are minimized to 
control costs. With the three types of devices, the ZigBee 
standard supports three network topologies, namely, star, 
cluster-tree, and mesh networks. In a star network, multiple 
end-devices connect to the coordinator directly; and in a 
cluster-tree network, routers form clusters with their 
surrounding devices. Moreover, in cluster-tree and mesh 
networks, the devices communicate with each other in a multi-
hop fashion. The difference the proposed scheme and the 
conventional ZigBee network lies in the operations of the 
mobile end-devices. In contrast to the address assignments in 
the conventional ZigBee network, every mobile end-device in 
our network is randomly assigned a unique address that is 
different to those pre-allocated to the coordinator and routers. 
The objective of our deployment framework is to increase the 
downlink data delivery ratio in ZigBee cluster-tree networks 
by exploiting the nodes’ mobility regularity during the tree 
construction stage.  Consider a joint problem of ZigBee router 
deployment and routing tree construction. In other words, we 
exploit the mobility regularity in the early stage of node 
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deployment as well as during the tree construction.  Assume 
the wireless sensor network is in a closed region; and the 
number and locations of the router nodes are to be determined. 
Although we consider the framework in a two-dimensional 
region, extending it to a higher dimensional region is 
straightforward. For router node deployment, we construct a 
virtual grid that covers the whole region. Each vertex, the 
intersection of lines, on the grid is a candidate location for a 
router node. The distance d between adjacent grid points is 
determined based on the particular scenario and application. 
The smaller the length of d, the better will be the precision and 
performance. However, an extremely small d will result in a 
very large number of grid points, which will increase the 
computational complexity. Our scheme selects the position 
based on the mobility profile. The difference the proposed 
scheme and the conventional ZigBee network lies in the 
operations of the mobile end-devices More specifically the 
scheme exploits the property whereby mobile nodes move 
towards the coordinator (root) of the ZigBee routing tree as 
frequently as possible; therefore, to select the position for the 
coordinator, it searches for a point (a transition state) with as 
many in-events as possible (an in-event of a state occurs when 
a mobile end device moves into that state). 

2.1 Drawbacks of Existing system 

Based on the ZigBee specification, a device discovery 
procedure is triggered if the central server cannot locate a 
certain mobile end-device. During the procedure, the central 
server simply floods the whole network with messages to 
locate the displaced end-device. However, flooding the 
network is costly in terms of resources and etc. The network 
cannot accommodate multiple instances of rapid node 
mobility.  

3. PROPOSED SYSTEM 

We propose the positions of the routers and design the tree 
topology so that most movements are directed towards the root 
of the tree. To achieve our objective, we gather information 
about node movements in the environment and construct a 
ZigBee tree topology framework. Proposed Model Consist of 
three phases, 

3.1 Zigbee Node Deployment  
It which determines the number and locations of router 

nodes. In the ZND phase, the algorithm adopts a greedy 
approach. As mentioned above, the input parameter set 
comprises a closed region graph, a mobility profile M, and the 
routers’ antenna gain profile. We model the transition 
probability matrix (mobility profile) as a directed edge weight 
function on the virtual grid. Specifically, if the transition 
probability from state to is, the weight on the directed edge  of 
graph  is p. The larger weight on an edge indicates the larger 
likelihood that mobile end-devices. 
 
3.2 Zigbee Coordinator Decision 

In this it selects one of the router nodes as the coordinator 
by calculating its in-degree connectivity. A router node which 
has the maximum number of in-degree is considered as 
coordinator for the entire data transfer. Based on the 
deployment completed in the first phase, the ZCD phase 

selects one vertex in the region as the root coordinator of the 
routing tree. This phase also builds an edge weight function 
based on the mobility profile for the graph. The function will 
be used to construct the routing tree in the ZTC phase.The 
edges between routers represent the communication links and 
have bi-directional weights. The weight on each edge 
represents the end-device movement counts from one router’s 
coverage area to another router’s coverage area.  Intend to 
choose a router with the maximum sum of in-edge weights as 
the coordinator. The sum of in-edge weights for router  is 
larger than that  for router . Thus, we will choose router 4 as 
the coordinator given these two routers. Algorithm ZCD 
calculates each router’s sum of in-edge weights and chooses 
the router with the maximum sum of in-edge. 
 
3.3 Zigbee Tree Construction 

It constructs a mobility robust ZigBee tree based on the 
deployment in the previous two phases. Our design rationale is 
to prefer that the paths of downlink data delivery and end 
device movement patterns are as close as possible and in 
reverse direction. To achieve this goal for the simple example, 
algorithm ZTC constructs the ZigBee routing tree that only 
includes the coordinator at first. The edge with the maximum 
weight among all edges directed at the coordinator will then be 
selected to be included as part of the tree. Then the edge with 
the maximum weight among all remaining edges directed at 
the tree will be chosen to be included so on and so forth until 
all routers are connected by the tree. The tree has the tendency 
to “grow” along the end-device movement paths the arrows, 
and the directions of downlink data delivery and end-device 
movement paths tend to be close and in reverse direction. The 
below Figure 3.1 represent the Architecture of the Proposed 
System. 

 

 
Figure 3.1 System Architecture 

 
4. ADVANTAGE OF PROPOSED SYSTEM 
 

•  Increase the data delivery ratio. 
•  Reduce the effects of packet loss caused by the 

node mobility. 
•  No Roaming cost. 

 
5. MODULE DESCRIPTION 

5.1 Network Construction 

A network is defined by a collection of nodes and links 
between pairs of nodes. Nodes in large scale brain networks 
usually represent regions, while links represent anatomical, 
functional, or effective connections, depending on the dataset. 
Each region of nodes depends upon the access points with the 
location server. A node can be a unicast and Multicast Here 
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we Decide that how many nodes are going to be used to form a 
region with access points to the location server to share the 
information. 

5.2 Mobility Calculation 

The nodes have the capacity to move anywhere in the 
region with time distance. The calculations are based upon the 
system time and bandwidth. Each node represents the link 
between the area and the mobility region across the node. 

 
5.3 Access Point Centric Method 

Access points (AP) are specially configured nodes on local 
area networks. Access points act as a central transmitter and 
receiver. This method suggests that all the nodes in the region 
are accessed with an access point specified in the particular 
domain of the network. It receives the user request and 
searches the file from the server and return the file to the node. 

5.4 Deputy and Forward Method 

The Deputy and Forward Method are processed through 
each node in the region with prior access points to the local 
server. If node N1 gets the data already from the access points, 
the new node will request from the same file to the access 
point. It will check the table whether the file is already sent in 
another node. It reduces the load of access point, time, cost 
and bandwidth will be higher while transfers the data. 

5.5 Modified Deputy and Forward Method 

Here in Modified Deputy & Forward Method we proposed 
a request for a file transfer to several regions of the nodes and 
the data is transferred by the balance of each node through the 
access points. Basically it depends upon the time taken to 
leave the area without sending a file to another node. In this 
situation the mobile node which have the file and it transmits 
the file when it leaves the area and the remaining file receives 
from server with the help of access point. 

5.6 Data Retrieval 

The data retrieval can be done by the requests made 
upon from node to node or the local server which get accesses 
through the access points provided by the network. The time 
response from node to node is faster. Also design heuristic and 
low-complexity algorithms for node deployment and tree 
construction, and analyze their performance in ZigBee 
networks. The effectiveness of network topologies that 
consider mobility regularity is demonstrated via the NS2 
network simulator in which we incorporate a network 
deployment tool that we developed.  
 
6. RESULT 

In the construction of Individual Framework with Access 
point and nodes, transfer of data from low frequency network 
will be transfer to high frequency network through access 
point without delay and data loss. The above Figure 5.1 shows 
that data will reach the target mobile nodes as long as they are 
within the transmission range of any router on the forwarding 
path. To achieve, gather information about node movements in 
the environment and construct a ZigBee tree topology 
framework. Specifically, the framework considers the 
regularity of the mobility patterns during the construction of 

the tree and deployment of the routing nodes; and it 
incorporates an overhearing mechanism for mobile nodes to 
further improve the data delivery ratio. Also design heuristic 
and low-complexity algorithms for node deployment and tree 
construction, and analyze their performance in ZigBee 
networks.    

 
  

Figure 6.1 Result Form 
 

7.CONCLUSION 

The proposed ZigBee routing tree topology deployment 
and construction framework incorporates the mobility 
information, and algorithms developed to implement the 
framework. Compared to existing approaches, our framework 
achieves higher data delivery ratios and longer path duration 
with much lower routing overheads in the scenarios where the 
movements of mobile end-devices are with regularity.The 
propose of a scheme that exploits the regularity to improve the 
data delivery ratio in ZigBee wireless sensor networks. The 
scheme deploys the network nodes and constructs the tree 
topology by using the mobility regularity imposed by the 
physical environment. In a ZigBee network, packets are 
forwarded to mobile end-devices via routers. The primary 
objective of the proposed approach is to deploy the routers and 
construct a tree topology that enables mobile end devices to 
move with high probability in the direction of the routing 
paths. By using the historical movement data of mobile nodes, 
we construct the tree so that most movements are highly 
probabilistic to move towards the root, the opposite direction 
to downlink transmissions. By enabling mobile end-devices to 
overhear the packets during movement, the data delivery can 
be completed if the destined mobile end-device is located 
along the path of the data delivery. 
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