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Abstract: Zigbee protocol is used to send the packet
from source to destination. It does not have any routing
table and route discovery method. Tree topology method
followed by ZigBee Tree Routing (ZTR). But it will not be
provided the best routing path from source to destination.
Shortcut Tree Routing (STR) can be used to provide best
optimal path. STR will calculate the hop count from
source to destination with help of Zigbee protocol. Zigbee
protocol having the hierarchical addressing format.
Shortcut Tree Routing method does not have security
procedure option. Because of this our technique will be
protected in safe manner. Most of the sensor networks are
having self centered node. Due this there is a possible to get
performance degradation between source and destination.
These selfish node should be identified to get make better
formance for sensor networks. Main theme of our paper
is to find selfish node from the networks and providing
best route between source to destination. Our aim is to get
efficient data delivery using Watchdog method.
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1. INTRODUCTION

In Control Networks and Sensor Networks, Zigbee protocol can
be used. It is used to create personal area network from small
network due its high level communication. It is also having low
power utilization and line of sight. We can use this protocol
for long distance communication. For distance communication
mesh network will be preferred. Zigbee protocol is varied in
system to system based on the application level. AODYV is called
as representative routing protocol in mobile adhoc network.
By using AODY, reactive routing protocol can be derived for
ZigBee protocol. Hierarchical address will be followed in each
node of ZigBee tree routing method. This hierarchical address
will be compared with destination address. If it is matches then
packet will be forwared to parent node or any other node by
source or an intermediate node.

Due to alternate path problem and traffic problem, network
performance will be affected in Zigbee Tree routing protocol.
Shortcut Tree Routing will provide best path to the sensor
networks. Here selfish node will not forward the packets to
destination node or parent node. This problem will be identified
using Watchdog method and alternate path will be established
between source and destination.

II. RELATED WORKS

Proactive Routing Protocol and Reactive Routing Protocol are
important protocol in MANET. Route table will be maintained
in Proactive routing protocol. But it will not be used in all times.
This protocol is usefull for real time applications. It consists
of some important advantage is, less delay. In case of reactive
routing protocol it is too high. OLSR, DSDV, and WRP are
the most important proactive routing protocols. AODV, DSR
and TORA are the most important reactive routing protocols.
In reactive routing protocol if request link is established from
the receiver then route will be established between source and
destination. In case of no packet transmission, routing protocol
will not create the control packets. Due to this network will
be affected by large delay for finding path between source
and destination. If we need to update all routing table which
is presented in a network then the size of routing table will
become as too large. ZigBee tree routing protocol normally
have three methods of traffic prototypes.

e One-to-many traffic method
e Many-to-one traffic method
e Any-to-any traffic method

In a network if all the nodes are source and destination then it
is called as any-to-any traffic pattern. If the network have only
one node as destination and many nodes as sources then it is
called as many-to-one traffic pattern. Here except destination
node remaining nodes will collect the information in a network.
In one to many traffic method consist of many nodes as
destination nodes and only one node as source node.
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Traffic method is not presented in Shortcut Tree Routing
method. By using one-hop neighbor method, traffic will be
reduced in STR. Here transmission and receiving operation will
be done by only one hop.

Finding selfish node in a network is more important for
betterment of result. For that we have introduced a new method
is called as Watchdog method.

Selfish node will misbehave in mobile networks so that
performance will be degraded.

e Misbehavior nodes will be identified by Watchdog and it
will copy the packets in buffer nodes.

e Neighboring nodes will be monitored by Watchdog, those
node should transfer the packets without and changes.

o Ifthere is a mismatch between forwared packets with the
packets which is in buffer then it will be removed.

e Packets which is stored in buffer will be kept for a
threshold period of time. After that it will be removed.

e Allnodes are having responsibility to forward the packets.

III. PrEvious WORKS

Apart from the above concept we could use an efficient
flooding algorithm method for finding shortest path. But here
we have face two major problems. Initial problem is less
number of forwarding nodes. Second major problem is more
computational time. Due to this packets will be merged in
flooding method. We can achieve best performance in link
state routing protocol. But to save packets will require large
memory space and this method power consumption is too high.
Collection Tree Routing Protocol will support only for small
Networks. It will leads the system as irregularity routing way.
It is impossible to use above methods for Sensor Networks
due to their disadvantages present. Best solution is combining
Watchdog method with Shortcut Tree Routing Method.

IV. Z16BEE TREE ROUTING

Without any route discovery table ZTR will works. It is fully
based on hierarchical addressing scheme. In this scheme each
node will forward the packets only to the child. That child
node should be a destination node. If it is not so packet will be
forwarded to parent node. In Fig. 1 Source node S will forward
the packet to destination node D1 since it is the child node of S.
There is no need to use alternate path here. In case Fig. 2 Source
node should establish the path to D2 destination node. It should
cross through more than 4 nodes to reach final destination node
D2. Here detour path problem will arise. Since D2 node is not
child node of source node S. It is impossible to apply direct
transmission rule.

Apart from the alternate path, one more problem in ZTR is
traffic problem due to the limited number of nodes in a network
structure. Therefore all packets will pass through all nodes.
This will degrade the network performance.
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Fig. 1: (a) and (b) ZigBee Tree Routing (ZTR)

V. SuortcuTt TREE ROUTING

The new system is called as Shortcut Tree Routing is applicable
for ZigBee networks. It will break the limitations of ZTR
method. Moreover, it will provide the best performance with
low cost. Most important notification in STR is sufficient
performance and less computational time. STR is similar to
ZTR. But STR will select one neighbor node as hop node. Fig.
2 show the STR structure. Here from source to destination N4
will be selected as hop node. This node is used to transmit the
packets from source to destination node without any packet
loss. Mainly by using ZTR we can calculate remaining tree
hops from the source node to destination node.

Due to this we can combine along with Watchdog method
to obtain good performance of the network. It will use the
routing table. Due to this computational time will be reduced.
Watchdog will check the entire networks. It is used to find the
selfish node. Once selfish node found in network, that node
will be discarded. So that new route or alternative path will be
established between source to destination.
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Fig. 2: Shortcut Tree Routing (STR)
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VI. PrRoPOSED WORK

Even though STR have many advantages, it does not have
detection of selfish node. These nodes will never forward the
packets to destination nodes. Due to this problem we can not
expect much more performance in sensor networks. To improve
the network performance we could choose the best option as
Watchdog method. Detection of selfish node is not presented in
Shortcut Tree Routing method. Due to this we can not expect
best performance. About this selfish node, parent node will pass
the information to remaining nodes in the network. Parent node
will decide the alternative path to forward the packets.

In WSN many nodes will not transfer data to next destination
nodes. These nodes are called as misbehaving nodes. These
nodes are detected by Watchdog method. Fig. 4 illustrates the
working of Watchdog method. Node C can not receive data
from Node A directly. But Node C can listen the traffic in node
B. Therefore Node A will transfer data to node B. Here time
will be fixed for receiving data. Within time limitation if data
is not received by destination node (Node B) then source node
(Node A) will be found as selfish node.
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Fig. 4: Working of Watchdog Method

Here we need to face encryption problem. There is no separate
encryption technique for each link due to high expensive.
For maintenance of buffer and comparing overhead packets,
Watchdog method is preferred. If there is a match with buffer
packets then it will be forwarded. Mismatched packets in the
buffer for more than timeout period then Watchdog method will
send failure message to source node. That particular node is
found as misbehaving node.

V. CONCLUSIONS

STR having many advantages over ZTR. It has low power
energy consumption and low memory consumption. Moreover
less number of nodes are used to transfer the packets from source
to destination. STR is used self centered mechanisms. Due to
this performance will be degraded. So we introduced a new
system is called Watchdog method for identification of selfish
node. It is used to find alternate path from source to destination.
Due to this method we can achieve high performance and good
efficiency.

REFERENCES

[1] H. Lu, X. Jia, P.-J. Wan, X. Liu, and F. F. Yao, “A dis-
tributed and efficient flooding scheme using 1-hop infor-

(3]

(4]

(9]

[10]

[11]

[12]

mation in mobile ad hoc networks,” IEEE Transactions
on Parallel and Distributed Systems, vol. 18, no. 5, pp.
658-671, May 2007.

O. Gnawali, R. Fonseca, K. Jamieson, D. Moss, and
P. Levis, “Collection tree protocol,” Proceedings of
the 7th ACM on Embedded Networked Sensor Systems
(SenSys '09), California, 4-6 November, 2009.

T. Kim, D. Kim, N. Park, S. Yoo, and T. S. Lopez,
“Shortcut tree routing in ZigBee networks,” 2nd
International ~ Symposium on Wireless Pervasive
Computing (ISWPC’07), 2007.

A. V. Aho, J. E. Hopcroft, and J. D. Ullman, “On finding
lowest common ancestors in trees,” SIAM Journal on
Computing, vol. 5, no. 1, pp. 115-132, 1976.

A. Agbaria, M. Hugerat, and R. Friedman, “Efficient
and reliable dissemination in mobile ad hoc networks by
location extrapolation,” Journal of Computer Networks
and Communications, vol. 2011, 2011.

S. Zair, M. Mehdi, A. Anou, and M. Bensebti, “A bayes-
ian networks in intrusion detection systems,” Journal of
Computer Science, vol. 3, no. 5, pp. 259-265, Science
Publications, 2007.

Y.-K. Huang, A.-C. Pang, P.-C. Hsiu, W. Zhuang, and
P. Liu, “Distributed throughput optimization for ZigBee
cluster-tree networks,” IEEE Transactions on Parallel
and Distributed Systems, vol. 23, no. 3, pp. 513-520,
March 2012.

M. S. Pan, C.-H. Tsai, and Y. C. Tseng, “The orphan prob-
lem in ZigBee wireless networks,” IEEE Transactions
on Mobile Computing, vol. 8, no. 11, pp. 1573-1584,
November 2009.

J. Zhou, and D. D. Roure, “Flood net: Coupling adaptive
sampling with energy aware routing in a flood warning
system,” Journal of Computer Science and Technology,
vol. 22, no. 1, pp. 121-130, January 2007.

C. E. Perkins, and E. M. Royer, “Ad hoc on-de-
mand distance vector routing,” Proceedings of 2nd
IEEE Workshop on Mobile Computer Systems and
Applications (WMCSA’99), 25-26 February 1999.

G. Ding, Z. Sahinoglu, P. Orlik, J. Zhang, and B.
Bhargava, “Efficient and reliable broadcast in ZigBee
networks,” IEEE Transactions on Mobile Computing,
IEEE SECON’05, 2005.

D. Kim, Y. Doh, S. Yoo, K. Chang, W. Park, and C. Seo,
“Low rate WPAN technologies and standards,” KISS

Information and Communications Journal, December
2004.



