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ABSTRACT
With the progress of the times, more products are used wireless networks to provide services. In Ad
hoc environment, Mobile Host (MH) connects each other to deliver their data. So, each MH not
only is a host node but also be a transmission node to sent information. Although ILAR proposed an
efficient routing protocol to improve the disadvantages of LAR [10], we can utilize a better
algorithm named Optimal of Improved Location-Aided (OILAR) to solve the ILAR two problems.

Keyword: Ad hoc Network, Wireless Network, Macau, Mobile Environment, Routing

1. Introduction

In general, the wireless networks structure can be divided into two classes: Infrastructure
WLAN and No infrastructure WLAN [2]. Ad hoc wireless network is a popular structure and
routing is a very important issue. Recently, many of researches work on the issue. [1, 3, 4, 5, 6, 7, 8]
Young-Bae and Nitin [10] proposed a protocol called LAR (Location Aided Routing) to improve
the routing protocol problems in Ad hoc networks. The goal of LAR is that narrows down the
broadcast area without affecting other process of finding route discovery. The LAR uses position
information to narrow a search area. Source (S) node can anchor by itself and find the relative
position of Destination (D) Node. By the algorithm, S node can forecast the possible position of D
node which is called Expected Zone (See Figl). After calculating the Expected Zone, S node will
start to broadcast information in the area called Request Zone (see Figl).
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Fig 1: Baseline of ILAR

In order to efficiently find a suitable path and reduce the number of packets, Nen-Chung and
Si-Ming proposed ILAR [9], it decides a baseline between the S node and D node for route
discovery and hope all nodes can follow the baseline to find routing path and to reduce the
unnecessary responses of packets in Request Zone.

After building the expected zone, request zone and baseline, S node sends RREQ packets to enter
the process of route discovery. While neighboring nodes receive RREQ packets, it calculates
whether it is in request zone or not, and responses RREQ_R packets to deliver node. The
RREQ_R is recorded the shortest distance to the baseline called VDIST and the distance between
the node and S node called DIST. The Fig2 shows the relations with VDIST, DIST, and baseline.
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Fig2 : Relations with VDIST, DIST, Baseline and Source Node

The protocol choices the neighboring node with the VDIST and higher DIST than last node of
the baseline as the next broadcasting node. It could ensure the direction towards D node. The Fig3



shows the situation of route discovery of ILAR. While D node received the RREQ packets, it can
use the node’s information to response RREP packets to S node. By the way, we can build the
routing path from S node to D node. However, there are two shortcomings in ILAR protocol;
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Fig 3 : Example of ILAR

1. All nodes be selected by VDIST, but there may be a node with little higher VDIST and DIST is
much higher than other one. If we select the higher DIST node, we can discount the hop counts.

Fig 4 shows the example as follows, if we select B node, the hop counts may decrease.
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Fig 4 : Shortcomings in ILAR protocol

2. Because the high mobility of nodes in MANET protocol, it causes the route path instability. Fig
4 presents this problem, there may be some nodes in the broadcast range of the edge, and will be
out of communication range at any time. If the path is established in the edge nodes, the path

will become instability.



Because the above two issues, we propose a new protocol named Optimal of ILAR (OILAR)
to improve the problems.

2. Our algorithm

2.1 Route Discovery

The route discovery process is initiated while S node sent RREQ packets to D node to build a
baseline. The S node sends RREQ_T packets to neighboring nodes are in a request zone and the
transmit coverage is ninety percent to reduced the instability. When it receives the RREQ_T packets
from S node, it responses a RREQ_R packets to S node. By the formula W = DIST-VDIST, we
choice the maximum value of W as next node to broadcast. And so on, until the D node receives the
RREQ from S node and then D node returns RREP packets to S node to build a transmission path.
Fig5 illustrates the different routing protocols with ILAR and OILAR in the same network
environment. Red line is the routing path for ILAR, and blue one is for OILAR which we proposed
in this paper. ILAR just considers the weight of VDIST, even though B node is a better choose to
broadcast than A node, ILAR still choices A node to implement the same route discovery procedure.
In Fig6, the routing sequence is S—~A—>C—-D—-E—F—-H—D from S node to D node with ILAR.
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Fig5 Comparator with OILAR and ILAR

Unlike ILAR, we consider the little farer distant node as the next broadcasting node. The
routing sequence is S—>B-—->D—F—-H—D from S node to D node for OILAR. To compare with the
two protocols, we ensure OILAR can reduce the hop counts, and has a better performance in the
network environment.
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2.2 Route Maintenance

Because of the high mobility of nodes, connections between nodes are likely to break. We need
to maintain the routing path. When S node delivers RREQ packets to D node, if there is not any
suitable node as a next broadcasting node, it is announced the path is wrong. It returns RERR
packets to last node to re-send RREQ_T for finding the maximum value of the other nodes in W as
an alternative path, the process keeps going which is based on the above steps until finds a suitable
path. By the way, we don’t spend highly cost to rebuild a routing path. Fig6 shows the fail case of
route discovery. In the case, route discovery should follow the blue line to send packets to D node,
the blue dashed line is the original transmit ion path. However, if D node doesn’t receive any
packets or the waiting time is end, it means the routing path is error; we must start the route
maintenance procedure. OILAR used partial reconstruction method which finds another suitable
path by itself while the path is error at D node. If it doesn’t find any suitable path, it will sent RERR
packets to last node and is asked to re-enforce the route discovery procedure without considering
the broken path. In this way, it has a great opportunity that it doesn’t return to the original S node
and find another feasible path for reducing the maintainable cost. Route maintenance step is used to
maintain and ensure the path is not interrupted.

3. Experimental Results
In this section, we compare the performance of OILAR with ILAR in the same simulation
environment. The parameters are as follows: (see table 1)
Table 1 Parameter Table

Parameter Value

Network size 600 m x 600 m

Number of nodes 20~30-~40~50~60 -~




70 ~ 80~ 90

Mobility speed 20~40~60~80(km/hr)
Pause time 1 sec

Communication 100 m

range

Threshold of range | 90 %

Number of data 10
packets
Simulation time 600 sec

Fig 7 shows the average hop counts with 50 mobile nodes while it sets up a routing path
successfully. The proposed OILAR can reduce hop counts for each path. ILAR protocol choice
routing path based on baseline that maybe cause more jumps to reach the D node. Even if the speed
increased, the path is built with OILAR still keeps a stable hop counts. And it reduces 18.06
percentage hop counts.
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Fig 7 Performance of Hop Count

Figure 8 shows 50 nodes in different move speed in route discovery stage and the overhead.
The simulation results are related with the average hop counts, because more transfer nodes will
need to send more packets. Therefore, we proposed OILAR protocol can reduce hop counts and
lower the use of packets. It can reduce 16.13 percentages over loading. In a low loading network,
the resources are allocated more efficiently.
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Fig 8 Performance of control overhead

4. Conclusions

In this paper, we proposed a more efficiently routing scheme to improve ILAR method. We
also proof OILAR can reduce the hop counts and decrease the use of the packet.
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