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A Mechanism of Finding QoS Satisfied Multi-Path
in Wireless Sensor Networks

Yong-Hyeog Kang®

Abstract

Wireless sensor networks are composed of many wireless sensor nodes that are sensing the

environments. These networks

communication, self-construction, etc.
environment, tracking the object, etc.

is proposed in wireless sensor networks.

have many constraints that are resource constraints,

But they have many applications that

wireless

are monitoring

In this paper, a mechanism of finding QoS Satisfied multi-path

In order to satisfy the QoS requirement, the proposed

mechanism extends the AODV protocol to find multiple paths from a source node to a destination

node by using the additional AODV message types that are proposed. This mechanism will be used to

support many QoS applications such as minimum delay time, the better reliability and the better

throughput by using the QoS satisfied multi-path. Overheads of the proposed mechanism are

evaluated using simulation, and it is showed that QoS satisfied multiple paths are found with a little

more overhead than the AODV mechanism.

» Keyword : Quality of Service, Multi-path routing, AODV extension
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Fig. 1. Architecture of Wireless Sensor Networks
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Table 1. Information maintained by intermediate nodes

data structures description

list of previous nodes forwarding
the message to the destination
node through the current node

precursor list

list of next nodes through which
the current node forwards the
message to the destination node

successor list

| f | f
PBestQoSValue best va ug of QoS values o
precursor list
best value of QoS values of

SBestQoSValue :
successor list

number of disjoint paths required
by an application

counter of replies of the QMRREP
message
QoS Value
source node
list of QoS values between the
current node and the successor
node

MultipathCount

MultipathCtr

required from the

RequiredQoSValue

QoSValue list of
Successor Nodes
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A.1 when a node n has QoS messages to destination node d

if ((multipaths = findQoSSatisfiedPath(d, q)) !'= NULL)
send the messages with multipaths;
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Fig. 10. Algorithm on having QoS messages

A.2 When a node m receive QMRREQ from /

tmpValue = MBestQoSValue+ QoSValue between / and m

if (tmpValue > requiredQoSValue)
return;
add or update precursor list with /4

if (m is the destination node) {
if (this message is the first message of QMRREQ) {
add m to path list of the QMRREP message;
sendQMRREPmessages(MultipathCount);
+
} else if (tmpValue is not better than PBestQoSValue)
return;
else {
PBestQoSValue = tmpValue;
MBestQoSValue = tmpValue;
add m to path list of the QMRREQ message;
broadcast QMRREQ message to neighbors

Fig. 11. Algorithm on receiving QMRREQ
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A.3 When a node m receive QMRREP from /

tmpValue = MBestQoSValue+ QoSValue between / and m
totalValue = tmpValue+ PBestQoSValue

if (totalValue > requiredQoSValue)

return;

add or update successor list with £

if(m is the source node) {
update QoSGraph with the QMRREP message
restart A.l
} else {
if (tmpValue is better than PBestQoSValue) {
PBestQoSValue = tmpValue;
MBestQoSValue = tmpValue;
add m to path list of the QMRREP message;
sendQMRREPmessages(MultipathCount);
}else {
sendQMRADMmessage(source_node);

Fig. 12. Algorithm on receiving QMRREP
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V. Performance Evaluation
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Table 2. Parameters of simulation

Parameters Values
number of sensor nodes | 200, 250, 300, 350
Rectangular region 400m * 400m
radio range 40m
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position of the source (100~400. 100~400)
node
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Fig. 13. Results of numbers of QMRREQ and RREQ
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Fig. 15. Results of Numbers of disjoint paths
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