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Abstract of Bachelor’s Thesis
Academic Year 2001

GOMASHIO:Proximity Based Localization In
Wireless Ad-Hoc Sensor Networks

Summary

Recent advances in radio and integrated circuit technology have enabled construc-
tion of wireless sensor networks. The networks formed by hundreds or thousthand of
nodes process distributed algorithms, self-organize themselves and carry out wide-area
sensing. Each node has the ability to sense elements of its environment, perform sim-
ple computations, and communicate either among its peers or directly to an external
observer.

It is essential for applications to know where the data was sensed. Localizing sensor
nodes and data in wireless sensor networks is far from easy because of constraints in
a network architecture, wireless communication devices and computational power .

In this research we propose a GOMASHIO, a technique for localizing nodes under hard-
ware constraints. GOMASHIO enables nodes to estimate their own location and area
from proximal GOMA locations and hop counts. GOMASHIO provides applications
with estimation of potential area of existance and the error.

We ran simulations of GOMASHIO and demonstrated it that GOMASHIO was a
localizing solution for networks with several hundreds nodes. Our simulations confirm
the effectiveness of localizing nodes with GOMASHIO in wireless sensor networks.

Akiko Iwaya

Faculty of Environmental Information
Keio University
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Localized Algorithms In Wireless Ad-Hoc Networks: Location

Discovery And Sensor Exposure
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receive_messages();
/* (1) =/
if ( number of neighbors > 0 ) {
for ( i = 1 to number of neighbors ) {
if ( check_list() ) {
update_list();
break;
}
/* (2) */
if ( neighbor Hop count == GOMA ) {
add_list( ONEHOP,GOMA Location );
/* (3) */
} else if ( neighbor’s GOMA != GOMA ) {
add_list( neighbor Hop count + 1, GOMA Location );
}
}
/* (4) =/
} else {
Hop count = Unreachable;
GOMA Location = false;

gsl:0bbogogbouoouuoboooaog
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a N
typedef struct sensor_node {
int sensor_id; // node ID
coordinate_t current_location; // this sensor’s location
int node_class; // node type identifier
location_condition_t *cond; // location of landmarks

struct neighbor_node #*neighbor_node;// information of
// the neighbor node
} sensor_node_t;

J 6.2: sensor_node I

4 N
typedef struct location_condition {
struct location_condition *next;
struct sensor_node *landmark;
int hops;
} location_condition_t;

N J

0 6.3: location_condition 0[O
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typedef struct neighbor_node {
struct neighbor_node *next;
sensor_node_t *neighbor;

} neighbor_node_t;

[J 6.4: neighbor node UJ 0 U
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4 N
one_hop (int lanmar);
n_hop(int n, int lanmar, int sensors);
area_calc(void);
centroid(int left, int right, int top, int bottom, int i);
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