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'WORK -Where Others Won't 

A Graphite/Metal Alloy to so,ve4.. 
your bearing problems . 
in hostile environments: 

• Corrosive liquids and vapors 
• Cryogenic to high temperatures 
• Wet or dry� 

Anywhere grease, oil, or plastics� 
are failing. You benefit from:� 

• Reduced maintenance 
• Superior performance ...� 
in equipment like pumps. ovens.� 
mixers, screens. dampers, valves,� 
plating and coating tanks....� 

What's YOUR bearing problem? 
We have solultons tor you l Call us' 

GRAPHrrE META.LLIZING 
CORPORATION 

1050 Nepperhan Avenue, P.O, Box 110, YONKERS, NY 10702 U.S.A. 
; 1994 K Tel: 914-968-8400" FAX: 914-963-8468 

For More InformatJon Write In No. 483 

Questions about� 
Pressure� 
Control?� 

:'. Talk to the pro 'ers for a wide range of 
., pressure regulators and valves-for gas and liquid 

.', control from subatmospheric to 15.000 PSIGI 

• Over 50 stmdmi models + options 
" Choices include materials. pressure ranges. port 

" types and flow capacities (ev -.01 to 15). 
.. Ptessure reducing, back pressure. dome loaded, 
, two-stage and electrOnically controlled styles do 

the job in high purity. hydraulic. high pressure.� 
vacuum and vaporizing applicatIons.� 

An ISO 9001 System ~ed ComJWlyf 

TESCLZ\.M 12616 IndustrW Blvd. 
~ Elk Rivet MN 55330 
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An Image Processing 
Algorithm Based on FMAT 
Information is deleted in ways that minimize 
adverse effects on reconstructed images. 

Lyndon B. Johnson Space Center, 
Houston, Texas 

The problem of extracting medial axiS transformation (MAT) 
and skeleton (or thinning) plays a key role In Image processing. 
analySIS. and recognition because of the Simplicity of image (and 
hence object) representation they allow. There has been exten­
sive research done in extracting the medial axiS of a region and 
skeleton of elongated objects from a two-tone Image. 

The present work proposes a new gray-scale generaliza­
tion of MAT. called FMAT (short for Fuzzy MAT), It IS formulat­
ed by making a natural extenSion to fuzzy-set theory of all the 
definitions and condihons (e.g., characteristic function of a 
disk, subset condition of a disk, and redundancy checking) 
used In defining a MAT of a crisp set. As a result. it does not 
need the image to have any kind of a pnori segmentation, 
and it allows the medial axiS (and skeleton) to be a fuzzy sub­
set of the mput Image The resulting FMAT (conSisting of 
maximal fuzzy disks) IS capable of reconstructing exactly the 
anginal Image 

An attempt of obtaining an optimum FMAT for making the 
mage MAT representation more econOmical IS also made by 
maXImizing compactness of the FMAT output With ItS vanous a­
cuts. Such an optimum version keeps only those medial-axiS pix· 
els that are responSible for object regions of Interest while Ignor­
Ing the rest. This can also be regarded as an optimum (in the 
sense of minimiZing spatial ambiguity) fuzzy skeleton of an Image. 

ThiS work was done by LUI wang of Johnson Space Center 
and Sankar K. Pal of the National Academy of SCiences. For fur­
fner Informalion , write in 12 on the TSP Request Card. 

This invention IS owned by NASA. and a palent application 
has been filed. Inqulfles concernmg nonexclusive or exclUSive 
license for ItS commerCIal development should be addressed to 
the Patent Counsel, Johnson Space Center [see page 20/ 
r'v1SC-2] 99 7 
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ORIGINALlMAG E RFMAT RECONSTRUCTOD IMAGE 
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GRAY SCAlE 

The Original Image ot 60 x 36 pixels and 32 gray levelS IS convert· 
ed to a reduced·redundancy FMAT (RF'v1An. then reconstructed 
from the RFMAT 

For More In'onn,,tion Writ" In No. 42!l NASA Teen SnefS Mav 1995 
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