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EDITOP.TAL C' |ITIENTS
We are on the. threshol-d of a new and exclt-

irg thrust ln digital lmage processlng. It is
qulte possLble that this will lead to interestLng
solutions to old difftcul-ties, but it wLll wirh-
out doqbt aLso generate many noveL research prob-
lems. Ifhat L am referring to are the current ef-
forts by a stlll relativel-y small number of labo-
ratories which are developing comparativel-y inex-
pensive array processors speciflcally for lnage
processing. Advances in integrated circuit tech-
nology have made it possible to perform cellu1ar
logic in paralleL at speeds whlch conslderabLy ac-
celerate low level inage processlng computatlons.
At the same tlme this technology ls also being

used to devel.op epecl.al purpose feature extractlon
processors. The lntegratlon of these with conven-
tional sequential computera, or perhaps even with
new architectures for sequentlaL machines, wlLl-i
in my opLnlon, change the character of picture
processLng by computer.

It is true that thl-s work on parallel ma-
chines had lts orlgins mtrny years ago in the
1950rs. I t  is also true that during the 60rs at-
tenpts at constructing such uachlnes lrere not very
succeesful. Ilowever, slow progress has been made
in the 70ts, probably wlth more cautlous goal.s ln
mind. A11- of the portents point to succeas in the
next decade, wlth the developrnent of imrge proces-
sing computers of considerable power. Maybe it is
ti.me for all of us to pu11 out of the desk drawer
those total-ly impractical and tlme-consumlng algo-
rithms we have stored away and prepare for the new
age.

Martln D. Levine
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NITPIC

. . . .  .  Tt lere are signs that Art i f ic ial Intel l lgence
uay once agaln become respectabLe in Britain, a1"-
though perhaps ln a dlf ferent form .. . . .  l ' larc Els-
enstadt has recentLy been appointed edltor of the
AISB Quatterly. The Soclety for the Study of Artl-
flclal IntelLigenee and Stnul"atlon of Behavlour
wae founded in 1964 and acts as a focal point f,or
ne-ws of Artiflclal Intelllgence Research and Ex-
perlments ln the slmuLatLon of behavlour. Member-
shlp is about 600, in Europe, drawn fron both the
UnlversitLes and from lndustry . . . . .  Ernst TrlendL
of the Deutsche Forschungs-und Versuchsanstalt FUr
Luft-und Raumfahrt e.V. ln Oberpfaffenhofen ln
West Gernany ls the edltor of a l-ocaL Ne\rsl-etter
publtshed by the Deutsche Arbeltsgenel-nschaft fllr
Mustererkennung entltled, rfRundbrief Musterer-
kennungtr ... .. ltorton NadLer ls looklng for a
translator to Engl-ish of the monograph "Pol,ynom-
klassifikatoren fiir die Zeichenerkennungrr [Poly-
nomLal Classlfiers for Pattero Recognltlonl by
J0rgen Schlirman (01-denbourg, Verlag, Lg77). If a
sultable translation can be obtalned, the book
would be published ln the forthconing series
'rAdvanced Appllcations.Ln Pattern Recognitionrr by
PLenum Publi.shlng Corp.. The work would be suit-
able for a billngual graduate student in pattern
recognltion, preferabLy wlth Engl-ish as the mother
tongue. Candidates please contact Morton Nadler,
17, Les lluppes, 78170 La-Ce11e-St-C1oud, Franb.e
direct ly .  . .  . .

CONFERENCE REPORTS
ENGINEERING MDIOLOGY JOINT CONFERENCES
NEWPORT BEACH, CALIFORNIA, JUNE I979

The IEEE Conference on Computer-Aided Anal-y-
sis of Radiologlcal Images (CAARI) was held Joint-
ly wtth the Sixth Conference on Computer Applica-

tions in Radiology of the Ameriean College of Ra:
diology (ACR) at Nenrport Beach, eA, June .20-2L,
L979. It was sponsored by the Machine Intelli-
gence and Patt@rn Analysis Technical_ Coomittee of
uhe IEEE Computer Society. professor Jack
Skl-ansky of the University of California at
Irvlne served as the general chairman, professor
Kendall Preston, Jr. as the program ehairman, and
Dr. Judith M.S. Prewitt of NIi{ as the treasurer
and al-so the organl-zer of the joint ACR-IEEn
plenary meeting on computer technology and radlo-
logy whlch was conducted on June 20.

The ACR Conference on COnputer AppJ.ications ln
Radlol"ogy was chalred by Dr. James L. Lehr of the
Unlversity of Chieago and began on June 18. The
flrst day was devoted to a panel dlscussion on
current radiology information systems and the
eecond to curre-nt appllcatLorts ln radlology.

The Joint plenary neetlng on Computer Techno-
logy and Radiology on June 20 consisted of two
seeslons. There were slx papers fui the mornlng
session on Ernerglng Software and gardlBre Techno-
LogLee. The afternoon aesslon wae focused upon
the cost and benefit 1o radlological fuaging.

I\renty-four papers lrer-e presented in four ses-
sLons on the Last day of the confereace, covering
Radlology and Thernography, Conputed Tonography,
DLsplay TechnJ.ques Ln Nucleer Medlcine, and Ultra-
eound.

Durlng the conferenie, four evening workshops
were held with toplcs coverlng Radlology, Ultra-
eound, Nuclear Mediclne, and Conputerized Tomo-
graphy; a guided tour to the lloage Processing
Laboratory of the Unlversl.ty of CaLlfornla at
Irvlne was also conducted.

The proceedlngs of the Joint conference was
pubJ.lshed in August 1979 by the IEEE Computer
SocLety. To order a copy, write to I'k. True
Seaborne, IEEE Conputer Socl.ety, 5855 Naples Plaza,
Suite /i301, Long Beach, CA 90803.

BRITISH PATTERN RECOGNIT1ON ASSOCIATION
I98O CONFERENCE ON PATTERN RECOGNITION

The lmposing acadenic atmosphere of the Unl-
verslty of Oxford in England nas the slte of the
recentLy held Conference on Pattern RecognitLon,
sponsored by the Britlsh Pattern Recognltlon Asso-
ciatlon. Over two hundred people, mostly from
Brltain, but a substantial number fron other coun-
trles, att.ended. The accomodatlons and dining
hall at Keble College nere in keeplng wlth the
genteel atmosphere expected at thl.s instltutlon
and leat an air of congeniaLity to the proceedlngs.

About 90 papers nere presented, wlth most put-
ting a heavy emphasis on applicatlons. Sesslons
were heLd on medicaL applications, ll.ne drawing
processing, statlstLcal methods, scene anal-ysfs,
theoretl-cal pattefn recognltLon, shape anal.ysis
and obJeet location, syntactic methods, microsco-
pic image processing, acoustlc signal processlng,
low l-evel image processlng, hardware systems,
and character recognition.

\./



BRITISH PATTERN RECOGNITION ASSOCIATION
I98O CONFERENCE ON PATTERN RECOGNITION (CONT'D)

Copies of the published abstracts rnay be ob-
tained from the secretary of  the BPRA, Dr.  M,J.B.
Duff ,  Dept.  of  Physics and Astronony, Universi ty
College, London, WCl 68T, Brltain.

MEETINGS AND PROGRAMS TASK FORCE SUBCOMMITTEE ON
BIOMEDICAL PATTERN RECOGNITION AND IIIIAGE
PROCESSING IEEE COMPUTER SOCIETY

This report covers the rrork of the above-
naned task force during the lnterval L977-L979.
Ttre tqsk force arranged sessions at three major
conferences. These conferences were the 1977 and
1978 IEEE Conferences on Pattern Recognition and
Image Processlng. At both of  these conferences
speakere were lnvited to survey the state-of-the-
art in ioage processlng and pattern recognition in
flelds of radlology, nuclear medl.clne, and histo-
pathology. Their papers appeared in the confer-
ence proceedlngs and forn lnterestlng and helpful
contrlbutLons to the blonedlcal lnage processlng
and pattern recognitlon l-itelature.

In 1979 a Joint conference was airanged wlth
the Internatlonal Acadeny of Cytology (Universlty
of Chicago) which was the 1979 InEernarlonal Con-
ference on Pattern Recognition of Cell Inages.
Thls neeting rraa attended by approx{-ately 100
reeearch workers fron Japan and Europe, as well as
the United States.  The papers presented at  the
Conference were col lected for publ icat lon in 2
Journals: AnalytlcaL and Quantitatlve Cytology
and the Journal of Pattern Recognltlon. The
first lseue of Volune 2 of Analytlcal and Quantl-
tative Cytology rrill contaln a lead artlcle nhLch
was f i rst  presented at  th is 1979 conference en-
tltled, ilAutouatlon of the Analysls of Cell
Inages", which reviews the entire fleld of cell
lnage analysls fron 1950 through 1980. This ar-
ticle lras nritten by the Task Force chalrman.
Furthernore, approxlnately 10 papers presented.at
the 1979 conference have now been reviewed and
approved for incluslon ln a speclal i.ssue concern-
lng pattern recognition of cell funages whlch w111
be publlshed tn 1980 ln the Journal of pattern
Recogni t lon.

CONFERENCES AND I.IORKSHOPS

CANADIAN SOCIETY FOR COMPUTATIONAL STUDIES IN
INTELLIGENCE/SOCIETE CANADIENNE POUR ETUDES
D' INTELLIGENCE PAR ORDINATEUR

In cooperation wlth:

Canadlan Man-Conputer Comunl.cations Soclety
Canadlan Image Processing and Pattern

Recognition Society
14,15,16 ! , tay 1980, ln Vtctor ia,  B.C.

Sessions on the followlng topics have been sche-
duled: Expert Systens; Man-Conputer Comunica-
tions; Deductlon and Synthesis; Image Analysi.s;
Senantic Nets; Natural Language Processj.ng; Comp-

puter Graphics Tutorial; Computer Vlsion; Speech
Analysis and SynEheslsg Games, Problens and Search;
Computer Film FestlvaL. Address all correspondence
to:

CSCSI /SCEIO Conf erence
Departnent of Conputlng Science
Unlversity of Alberta
Ednonton, Alberta
T6G 2IT1

GERMAN PATTERN RECOGNITION SYI.,IPOSIuM

The 3rd Synposlum of the Gernan chapter of
IAPR, DAGM (Deutsche ArbeJ-tsgenelnschaft fiir
llustererkennung (Gernan AssociatLon for pattern
Recogni t ion) wl l l  be held ln Essen, 28-30 May,
1980, together with the 81st Eeetlng of the Gernan
Soclety (DGAO). As usual the proceedings wil.l be
pre-publlshed as rrlnformatlk Fachberichtrr (Lecture
note ser les) by Spinger.  For lnformat lon contact :
H.-J.  Preu$, c/o E. Lel tz,  Wetzlar Gmbl l . ,  post
Off ice box 2020, D-6330 Wetzlar,  Gerrnany.

AISB-80

AISB-80, the fourth conference to be organized
by the Society for the Srudy of Arrlficlal Inrelll-
gence and Slnulatlon of Behavlour, will be held ln
Amsterdan, July 2nd to July 5th, 1980. papers con-
cernlng all aspects of Artlflclal Intelllgence will
be considered, lnc!.uding (but not linlted to) the
toplcs l ls ted below. In addl t lon to the accepted
papers, invlted speakers are schedul.ed. Flnal ver-
sLons of accepted papers wlll appear ln the con-
ference proceedlngs.

TOPICS (AUD PROcRAl.lllE COUMITTEE MEMBERS):

Natural Language Understanding, Karen Spark-Jones
(Canbrldge)

Automat lc Deduct lon, Joerg Seikmann
(KarLsruhe)

AI Methods and Problen Solving, Bob Wielinga
(Arnsterdan)

Automatic Programing and
Languages for AI,

Vision and Inage Understandlng,

Psychologlcal  Models,

QuestLons about the confelence should be addressed
to:

Dr.  Bob Wiel inga
Psychology Laboratory
Weerperlein 8
Amsterdam, Netherlands
Telephone: Ansterdan (020)

525-3LO7

Y;

Steven Hardy
(Sussex)

Mlke Brady (Essex)

Rlchard Young
(Canbrldge)



CONFERENCES AND }{ORKSHOPS (CONT'D)

INTERNATIONAL SOCIETY FOR PHOTOGRAMMETRY

ISP llanburg, 1980
14th International Congress
July 1-3-25, 1980

Topj.cs for presentatloo include:

Reglstratlon and correlation of imagery
Merglng of data flles
Stardardization in formattlng of dlgital

tapes
Classi f icat lon
Texture analysie
Line following
Filtering
Pre-processing
Shape recognition

SIGGRAPH '80

Seventh Annual Conference on Computer
Graphlcs and Interactlve Technlques, aponsored by
the Assoclatl-on for Conputlng Machtnery Special
Interest Group on Conputer Graphics. July 14-18,
1980 Seattle, Washington. A full week of lnten-
sive exposure to the capabllitles of conputer-
generated visual display and lnteractlon.

SIGGRAPH I8O

P.O. Box 88203
Seattle, lilashlngton 98188
(206) 453-0s99

IFIP CONGRESS 80

IFIP Congrees 80, the 8th Worl.d CoDputer
Congress, ls the next ln a serles of tridnnlal
meeclngs sponsored by the InternationaL Federa-
tion for Information Processing (IFIP). Repre-
senElng the lnfornatlon processing intereets of
iLs 39 nember countrles, IFIP has held congresees
in Parls, Munich, New York, Edlnburgh, Ljubljana,
Stockholn and Toronto. These have been major oc-
caslons for the worLd-wide exchange of informa-
tion among developers and usere of l-nfornatlon
processing techniques and technology.

The 8th Wor1d Computer Congress and Exhlbi-
tlon wlll be held at two locatlons: startlng in
Tokyo (Japan) fron 6th-9th October, and continuing
ln Melbourne (Australla) fron 14th-l7th october
1980. The program will contaln three types of
sessions:

Invi-ted PapenA, relatlng to broad areas of infor-
mat ion processing.

Suhni-tted, Papea.t, reporting on signlficant current
developnents in informatlon processLng.

PwuL oilcrU'i.onA, exploring the present state of
the art and current trends and involving audience
partlci.patLon.

To assist authors a panphlet entitled
INSTRUCTIONS AND AIDS FOR AIIHORS has been pre-
pared and individuale consldering subnittlng a

paper should lrlte for a copy of the parnphlet to;

Program Cormlttee
IFIP Foundatlon
40, Paulus Potterstraat
1071 DB Amsterdan
The Netherlands

EUSIPCO.SO
European Association for Signal Processing

tlne Euaapetn S4gtrLL Ptacuding Con{enenee
(EUSIPCO) is a trLennLal Conference promoted and
organlzed by EURAIIIP, the European Aseoclation for
Slgnal Proceselng, ln cooperatlon rtlth other 8c1-
entlflc and technLcal organLzatlona. Its ain ie
to cover all aspects of slgnal proceseing theory
and practlce and to promote the exchange and
croes-fertillzatlon of ideae between lndlvlduale
norkLng Ln euch a multi-disclpl-lnary field.

The flrst European Signal- Procesalng Confer-
ence wllL be heLd on the Lausanne Campua of the
Swise Federal Institute of Technology fron Septeo-
ber 16th to 19th, 1980.

Seesions w111 lnclude tutorlaL and revLew
papers, new reaearch results, presentatl-ons of aP-
plicatloos and technologlcal noveltles wlth pos-
slble paneL dlscuselons. Poster session wiLl also
be set up. Proceedings will be publlshed by
North-Itolland Publlshlng Conpany. Engllsh le the
offlcial- language of the Conference.

Thls Conference ls open to all aspecte of
elgnaL proceseing, includlng:

* Signal and nolse theory
* Fi l ter lng
* Spectral Analysls
* Image and 2-D Slgnal Processlng
* Optlcal Slgnal Processlng
* Nen Slgnal Processl.ng Technol-ogy
* Special purpose hardware and softvare

developments
* Radar-Sonar sl.gnals and systens
* Speech processlng
* Appllcatlons Ln comunicatl-on, blomedlclne,

pattern recognltLon, selsnology,
Lndustr ial proceaaes, etc.

Co n denetce S ecne.tt ttiot :

Mrs. C. Ste16
EUSIPCO.8O
Dept. of ElectrLcal Engineerlng
Swlss tr'ederal InstLtute of TechnoLogy
16, Chenl-n de Bellerive
CH-1007 Lausaone
SIIITZERI.AND
rel. (21) 47 26 24
TeLez. 24478 EPFVD CH.
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CONFERENCES AND I.IORKSHOPS (CONT'D)

5TH INTERNATIONAL CONFERENCE ON PATTERN
RECOGNITION

Miami Beach, Flori.da, December 1-4, 1980. Co-
sponsored by IA?R and the IEEE CoDputer Society.

lopJ.cs of Interest

METIIODOLOGIES: statLstLcal, structural and syn-
tactic methods, clustering techniques.

PRXPROCESSING AND FEATURE EXTMCTION: Image en-
hancement and restoration, line drawLngs, waveforrn
analysis, shape and texture analysis.

APPLICATIONS: character recognltion, speech recog-
nltion, robot vlslon, medical and blornedical appLl-
cat ions,  scient i f ic  and industr j .aL appLicat ions,
remote sensing, applications in societal and en-
vironmentaL probLems.

IMPLEMENTATIONS: digital" systems, special procea-
sors,  opt lcal .  technlques, interact lve systems,
data structures, data bases, innovative computer
archi tectures.

For further lnformatlon, wrlte to: 5-ICPR,
P.O. Box 639, Sl lver Spr ing,  l fD 2090L, U.S.A.

6TH INTERNATIONAL JOINT CONFERENCE ON
PATTERN RECOGNITION

The 6th IJCPR wiLl be heLd in MUnlchn
Gernany, 19-22 Octobet L982 at the TechnicaL
Unlverslty,

Chairman: Profeesor H. Marko
Lehrstuhl fltr NachrlchtentechnLk
Technl"sche UnlversltEt Mtlnchen
Arcistrasse 21
8 M0nchen 2

Vice-
Chalrnan: Professor H.H. Nagel, Hamburg

Flnance
Chalrnan: Dr. S.J. Pdppel, Mtinich

Program-
Chairman: Professor Il. Nlemann, Erlangen

Publica-
tions
Chal-rnan: Df. M. Lang, I"Itinlch

Local
Arrange-
ments : H. Platzer, Miinlch

COURSES

EUROPEAN ASSOCIATION FOR SIGNAL PROCESSING

Tvo one-day courses will be given ln conjunc-
tion wlth the EUSIPCO-8o Conference in Lausanne,
Switzerland.

PAP/.LLEL PICTURE PROCESSIIVG: by prof . Goesta H.
Granlund and Prof. Bjdrn Kruse, Picture Processing
Laboratory, l,ikoeping University, Linkoeping,
Sweden.

Course Outline

x Parallel and sequential operations
* Local operations, arithmetic operations,

logical operations
* SeguentatLon, thresholding, measurements
* Hardware structures,  CLIP4, MPP, PICA?,

CYTO-COMPUTER
* Conputlng structures, hl.erarehical struc-

tures,  feedback systems
* Softhrare,  interact lve systems, data struc-

tures for image processing
* Applications, biomedical appllcations,

industrial applicatlons
* Prospects for  the future.

v
DIGTTAL F'IUERING: by Prof. Vito Cappellini,
Florence UnlversLty, F1-orence; Dr. Anthony C.
Constantlnldes, Imperial" College, London;
Dr.  Pier L.  Eni l iani ,  IROE - C.N.R.,  Florence

Course OutLine:

* Sanpling
* Dlscrete-time signaLs and systems
* The Discrete Fourler Transform (DFT) and

the Fast Fourl-er Transform (FFT)
* The z-transform
* Dlgltal fll-terlng (1-D and 2-D)
* Design of FIR and IIR dlgital filters (1--D

and 2-D)
* Software lmplenentat lon of  d ig i ta l  f i l ters
* Hardware implenentation of dlgital fllters
* Appl lcat lons of  d lg l ta l -  f l l rer lng to

speech, connrunicatj.ons, image processlng,
radar-sonar,  bLomedicine, remote sensing,
earth resource and archaeologLcal
PfospectLng.

GENERAL INFOR},IATION
\-'7'

Course Locatlon and Date:

Dept. of Electr lcal- Englneerlng of the
Swlss Federal Inst i tute of Technology

(Ecole Polytechnique F6d6ra1e)
Lausanne, Switzerland

September 15, L980

Course starts at 9:00 and distr l-bution of course
material wi l- l  start at 8:30.

Course Secretarlat:

Mrs. C. Stehl6
EUSIPCO-80
Dept.  of  Electr ical  Engineer ing
Swiss Federal- Institute of Technology
16, Ch. de Bel ler ive
Cll-1007 Lausanne
SWITZERLAND
re l .  (021) 47 26 24
'LeLe>< 24478 EPFVD CH.



Course Fee:

(for each course)

before June 1, L980
after June 1, 1980

EIJMSIP rnenbers non-oembers

EUROPEAN ASSOCIATION FOR SIGNAL PROCESSING (CONT'D) S. Chandrasekhar
National Renote Sensing Agency
No. 4, Sardar PateL Road, P.O. Box L519
Secunderabad - 500 003
Andhra Pradesh, India

BOOKS

ULTRASONIC IMAGING
An Internationat JournaL

Edltor-ln-Chief: Melvtn Llnzer
Natlonal Bureau of Standards, Washington, D.C.

lJlilIt8owi.c Inaglng, a new LRternational journaL,
was founded to provide rapid publlcation for orig!
nal and exceptlonal papers concerned with the
development and appllcation of ulirasonlc tech-
niques. Ernphasis Ls on ultrasonlc nedical diag-
nosls, yet many of the papers w111 be broadly
appllcable to areas extendlng beyond this fleld,
guch as sLgnal processing and nondestructlve eval-
uation of materlaLs.

Leadlng reeearchers ln both englneering and clini-
caL ultrasound areas consider theoreticaL and ex-
perlnental. aspects of advanced rnethods and instru-
mentation for lnaglng, computerlzed tonography,
Doppler measurements, slgnal processing, pattern
recognition, mlcroscopy, and measurements of ultrr
sonic parameters. Also preaented are important
developments concerning cLl-nical evaLuatlon of new
technLques, tissue par€rmeter measufements, mecha-
nlsns of ultrasonic-tiseue interactions, trans-
ducer technology, calibratlon and standards and
tlssue phantoms.

LlltluowLc Inaging w111 be publtehed quarterly
from author-prepared copy - a fornat selected to
ensure extremel-y rapld publlcation of research re-
aults. In addlt ion to orlglnal- ful l- length
papers, the JournaL wllL lnclude research notes,
coments on papers, book revlews, and occasional
revLew artLcles.
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THESES, PAPERS & REPORTS

HaralLck, Robert M., and Eliot,  Gordon L.,
rrlncreasing Tree Search Efficiency for Constraint
Satlsfaction Problemsrr, Department of Computer
ScLence, Vlrginia Polytechnic Institute and
State University, Blacksburg, Vlrginia 24A6L,

ABSTRACT

In this paper we explore the number of tree
search operatLons requl-red to solve binary con-
straint satisfaction problens. We show analyticats
ly and experimentall-y thst the two princlples of
first trying the places rnost likely to fail and
renenbering what has been done to avoid repeating
the same nistake twice improve the standard back-
tracking search. We experJ.nentally shov that a
Lookahead procedure called forward checking (to
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General purpose software has been developed for:

1) Extracting speclfled regions from computer
compatlble tapes for further analysis.

ii) Grey scale thematic map geoeration, hl-sto-
grarn equilisation, image enhancef,0ent and
restorat ion

iil) Classificatlon (supervised and unsuper-
vised techniquee)

iv) Geometrlc correction
v) Ternporal anal.ysis, perspectLve transforna-

tion, and contour maps
vi) Analysls of ll-channel aircraft data

Three computer syatems are avallabl"e:

i) A PDP-11/34 cmputer wlth 128 k words of
memory, two Pertec magnetlc tape drl-veg,
a COULD 5100 Prlnter/Plotter Sysrem, a
B/W TV monitor, and a llazeltine termlnal.
The operatlng systen ls RT-ll.

ii) An interactlve MuLt.ispectral Data Analysls
System (I.{-DAS) conslsting of a pDp-L1/35

with 32k words of  memory,  2 tape dr ives,
disk, moving window display, operator
interactLon panel, and Optronlcs film
recorder.  A facl l l ty  exists to analyse
ll-channel aircraft scanner data and to
dlgitize maps uslng a data Grld
Digi t izer.

lii) A Data Processlng Systen (DpS) for the
Landsat ground station is centered around
a PDP-11/55 computer wLth 128 k words of
memory, extended arlthmetic unit and
floating pol-nt processor, card reader,
DEC writer, A/N ternlnal, two RK06 dtsk
drives, calcomp 300 MB dlsk, array pro-
cessor, optrooics filn recorder, and hlgh
denslty tape recordlng systen.

A data bank has been set up which provides a
computerized informatlon retrievaL system for Land-
sat products which are procured fron NASA or pro-
duced in house. Dlfferent cartographic products
such as maps, aerlal fllns and photographs are all
maintained oo dlrect access files and fast search
algorithns have been inpleroented to gain quick ac-
cess to informatlon requLred by users.

For further inforrlatlon nrite to:
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anticipate the futtire) which employs the mosti
f.ikely to fall prlnclple performs..betfer than
standard backtracking, Ulluanf e, tfaltzra, Mack-
rtorthfa, and Haralickrs discrete relaxation Ln al-l
caaea tested, and better than C,aschnlgts back-
narklng ln the larger problens.

Shaplro, Ltnda G., and Harallik, Robert M.,
rrstrueturaL Deecrlptlone and Inexaci ltatchlngtt.;
Technical Report #Cs9701L-R. .DEprirtbent of
Computer Sclence, Vlrglnla Polytechnlc,IasEltute
and State Unlverelty, Blacksbupg, VA ?/+061.

ABSTRACT

rn thre pa$__q ve toroatfy,aCfine the itruct-
ural deegpl.ptlon of'en obJect anil, the concepte of
exact and 1ae:.6Ct rnitChtag of tlro Et?ucfifidl des-
crlptloG. Iile digcugs the probleme aeioclated
with a brutd-'forqd.backtrackiog tree eearih fgr
lnexact natchlng g1d-develop eeveral dlfferent
algorlthns to nakithe tree eearch nore gfflctent.
We develop the fornula for the e:(pected number oi.
nodeg inrthe :tree; for becktr'acklng alone lnd:with
a forward cheekln$ algorlthm. Finally, ire present
experlucatal resu'l&r v6rify-Lng the th€oiy antl 1

ehowLng that forward chEeklng ls ttie n6st effl-
cient 6f the alg<ir i t t idb'teeted. ' i ' i '  ' t  '
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