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Recently, there has been an increasing interest in mobile ad hoc networks (MANETs), which are comprised
solely of mobile nodes. Location-based services (LBS) are typical applications for MANETs, which are
typically composed of a large number of nodes over a wide area. In an LBS, real-time location-specific
queries to search for information held by mobile nodes are often used; and in such cases, it is effective
to process the queries as k nearest neighbor (kNN) queries which acguire the information on kNNs from the
specified location f{query point), and convex hull queries which retrieve the information necessary for
calculating the convex hull of all the nodes composing a given network

MANETs possess notable characteristics, such as limitations on network bandwidth, and dynamic topology
change due fo the movemeni{ of mobile nodes. Therefore, a naive approach acquiring the information on ail
nodes within the entire network does not work well because it produces excessive message transmissiocn
{i.e., traffic), resulting decrease in the accuracy of the query result duoe to packet losses. In
addition, existing location-specific auery processing methods in wireless sensor networks do not work
well either. This is because in MANETs, it is difficult to accurately know the information on neighboring
nodes since the network fopology dynamically changes due to the movement of mobile nodes.

Moreover, in an LBS, it is required to search for not only nodes themselves but also data items
associated with a given location (location—dependent data). As nodes move in MANETs, data items which
have been held by a node since long time ago are l[ikely no longer related to the node ' s current
Ipcation, because these data items are associated with the node’ s former location. In such cases, the
query-issuing node cannot effectively search for requested data items using location information

In this thesis, we propose kNN and convex hull query processing methods {or reducing the traffic for
query processing and maintaining high accuracy of the querv result in MANETs. First, we introduce the
research background and issues for LBS in MANETs in Chapter L

In Chapter 2, we propose two kNN query processing methods to search the k nearest nodes from a query
point in MANETs. In our methods, queries are fransmitted only to neighboring nodes near from the query
point to avoid receiving replies irom the nodes far from the query point. More specifically, the query-
issuing node first forwards a kNN querv using geo-routing to the nearest node from the query point. Then,
the nearest node from the query peint forwards the query to other nodes close to the query point, and
each node receiving the query replies with the information on itseli.

In Chapter 3, we propose a method for processing KNN queries that are used to search for the k nearest
location—dependent dafa items in MANETs. This method achieves low traffic and high accuracy of the query
result by limiting the search area. To make the search area small, our method keeps data items at the
nodes near the locations with which the ifems are associated, and nodes cache the data items whose
associated locations are near to them A node issues a query and then the neighboring nodes answer to the|
query by sending back their copies withont duplicate copies.

In Chapter 4, we propose two convex hull querv processing methods; Local Comvex Hull (LCH) and Local
Wrapping (LW methods in MANETs. In the LCH method, the query-issuing node first floods a convex hull
query throughout the entire network. Then, each node replies with information on the nodes that are the
vertices of the convex hull composed of nodes whose information has alreadvy been received. In the LW
method, to avoid transmitting queries throughout the entire network, the query is basically transmitted
only to the nodes on the outer bhoundarv and the query path forms a loop.

Finally, in Chapter 5 we summarize this thesis and discuss our future work.
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