








INFORMATION TO USERS

This manuscript has been reproduced from the microfilm master. UMI films the

text directly from the original or C09'i submilled. Thus. some thesis and

dissertation copies are in typewriter face, while others may be from any type of

computer printer.

The quality of this NpfOduction is dependent upon the qUlItty of the copy

submitted. Broken or indistnct pmt, colored or poor quafty illustrations and

photographs, print bleedthroogh. substandard margins, and improper alignment

can adversely affect reproduction.

In the lAllikety event that the author did not send UMI a complete tna"lusa\X and

there are missing pages, these will be noted. Also, if unauthorized copyright

materiall"lad to be removed, a note will indicate the de4etion.

Oversize matltriaIs (e.g., maps, drawings, dlarts) are reproduced by sectioning

the origmal, begiming at !he upper left-hand comer and continuing from left to

right in equal sections with small ovel1aps.

Photographs indudecI in the original manusaipt have been raproduoed

xerographically in this 0Jpy. H)gher quality 6~ x 9" bIKk and 'llrItlite photographic

prints are available for any photographs or illustrations appearing in this copy for

an additional charge. Contact UNII directly to order.

Bell & Howe. Infonnation and Leaming
300 North Zeeb Road, Ann Arbor, MI 481(l6..1346 USA

UMI"
ooסס-800-521



1+1 NationalUbral)'
01 canada

Acquisitions and
BibliogfaPtlicServices

395W~Street

OltawlION K1A0N4

"""""

Bibliotheque nationale
duGanada

Acquisitionset
services bibliographiques

395...... WellingtDn
OltaWlION K1AOt'M
eo-

The author bas granted a non­
exclusive licence allowing the
National Library of Canada to
reproduce, loan., distribute or sell
copies of this thesis in microform,
paper or electronic formats.

The author retains ownership of the
copyright in this thesis. Neither the
thesis nor substantial extracts from it
may be printed or otherwise
reproduced without the author's
permission.

L'auteur a accorde unc licence non
exclusive permettant ala
Bibliotheque nationale du Canada de
reproduire, preter, distribuer au
vendre des copies de cette these sous
Ia fonne de nticrofichelfilm, de
reproduction sur papier au sur format
electronique.

L'auteur conserve la propriete du
droit d'auteur qui protege cette these.
Ni la these ni des extraits substantiels
de ceUe-ci ne doivent etre imprimes
au autrement reproduits sans son
autorisation.

~12-42458-8

Canada



FUZZY NEURAL NETWORK FOR EDGE

DETECTION AND HOPFIELD NETWORK

FOR EDGE ENHANCEMENT

by

@2iqing Wang

A thesis submitted to the

School of Craduate Studies

in partial fulfillment of the

requirements for the degree of

\[aster of Science

Department of Computer Science

Memorial University of Newfoundland

January 1999

St. John's Newfoundland Canada



Abstract

This thesis presents an artificial neural network system for edge detection and

edge enhancement. The system can accomplish the following tasks: (a) obtain

edges; (b) enhance edges by recovering missing edges and eliminate false edges

caused by noise. Tile research is comprised of three stages. namely. adaptive

fuzzification which is employed to fuzzify the input patterns, edge detection by a

three-layer feedforward fuzzy neural network. and edge enhancement by a modi­

fied Hopfield neural network. The typical sample patterns are finit fuzzified. Then

they are used to train the proposed fuzzy neural network. After that, the trained

network is able to determine the edge elements with. eight orientations. Pixels hav­

ing high edge membership are traced for further processing. Based on constraint

satisfaction and the competitive mechanism. interconnections among neurons are

determined in the Hopfield neural network. .-\ criterion is provided to find the final

stable result which contains the enhanced edge measurement.

The proposed neural networks are simulated on a SlJN Sparc station. One

hundred and twenty-three training samples are well chosen to cover all the edge

and non-edge cases and the performance of the system will not be improved by

adding more training samples. Test images are degraded by random noise up to

30% of the original images. Compared with standard edge detection operators, the

proposed fuzzy neural network obtains very good results.
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