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Medical diagnosis and prognosis based on laboratory tests
and physical measurement are one of the most intriguing task
of the biomedical application of pattern recognition techniques,
discriminant and cluster analysis methods. These methods are in
the field of mathematical statistics and a lot of statistical
progran packages have some classification algorithms themselves.

At Semmelwels University of lledicine we adapted a general
purpose statistical program package, BMDP Z—l;7 /Biomedical
Computer Programs, 1977/, for an ESZR-1020 computer. This
program package contains statistical programs in the first place,
however, among multivariate methods there are discriminant
analysis and cluster programs for clustering cases and variables
too. Among the programs there are some methods for data pre-
processing, data reduction or transformation. These methods may
be very important from the point of view of feature extraction.
/It is to be noted that the methods the features are obtained
by, are often intuitive and empirical, and their efficiency
depends on the designer’s knowledge and experience in the problem./

Besides BMDP we often apply SSP / 2/ /Scientific Sub-
routine Package, IBM/. It contains about 250 subroutines, in-
cluding factor analysis and discriminant analysis programs which
are essential for pattern recognition.

These program packages usually have no supervised learning
algorithms and these are only a few programs for unsupervised
learning methods too.
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In mathematical pattern recognition we want to get a
decision rule which can classify examples of patterns quickly.

A pattern recognition problem thus begins with class definition
and labelling samples of the classes in some workable
representationg The problem is solved when a decision rule has
been derived to assign a unique label to new patterns.

For the statistical pattern recognition techniques we
developed a program package, GALAXY’Z73_7. It contains linear
discriminant function, committee-machine algorithm /piecewise
linear discriminant function/, first k-nearest neighbour decision
rule, and potential function methods. The goals of such
techniques are to identify the parameters /if any/ which can
qualitatively distinzuish the known groups and to select, if
possible, a classification rule for identifying the known groups.

Besides learning algorithms, GALAXY contains some basic
statistical programs for computing mean value, standard
deviation, kurtosis,skewness, correlation coefficients, regression
and empirical distribution. We don’t require a rigorous data
‘structure, i.e. data may be given on cards, magnetic tape or
disc and there are no restrictions for the format of the data
either.

This program can be operated with control cards.

GALAXY has veen effectively applied for medical diagnosis
and prognosis tasks, such as the prognosis for myocardial in-
farction patients 1—8;7, classification of sleep stages 1—9,10_7,
and studying of acute cerebrovascular diseases.

We modified and adapted a nonhierarchical cluster program,
DIDAY /[ 4_7 developed at SZAMKI /Budapest/ for an ESZR-1020
computers

Ilost analysis techniques assume the homogenity of the
variables, whereas real data sets often have mixed variables.
Our methods are applicable for continuous variables only. We

have no methods for discrete, binary or dichotomous variables,

although cases are frequently described by such variables.
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/For instance, classifying the cases on the basis of medical
records or giving parameters by coded data./

That is why we would like to complete our program packages
with discrete discriminant analysis methods /W. Goldstein, i
175_7/ for solving problems of discrimination between groups
with discrete multivariate observations, and with some hierar-
chical clustering algorithms for binary variables /SYN-TAX,
[/ 1//. Vie have some experience with the medical applications
of the program package ARTHUR / 6_/ too, what was developed
originally for chemical applications by L. Kowalsky.
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OSSZEFOGLALAS

J. Bak

Az orvostudomany szamos teriiletén, akdr a differencidl diag-
ndzis témakdrében, akar a diagnbdziskészités folyamaténak vizs-
gadlataban felmeriilnek olyan osztalyozasi vagy csoportba soro-
lasi problémdk, melyek igénylik az alakfelismerési mddszerek
alkalmazasat. A SOTE-n kidolgoztunk egy alakfelismerési prog-
ramokat tartalmazd rendszert, mely elsGsorban tanuld algoritmu-
sokat tartalmaz. Cluster analizis témakdrb@dl masok altal fej-—
lesztett programokat vettiink &t és alkalmaztunk gyakorlati fel-
adatokra. Néhany évvel ezeldtt adaptalt statisztikai program-
rendszereink, mint a SSP, vagy BMDP is tartalmaznak olyan t&bb-
valtozbés moédszereket [hierarchikus cluster algoritmusok valto-
zbkra és esetekre, diszkiriminancia és faktoranalizis/, melyek
ezirdnyu munkainkat nagymértékben elGsegitik. A mdédszerek gya-
korlati alkalmazdsait illetden a progndzis terililetén a myocar-
didlis infarctus lefolyasat vizsgaltuk a koéorhazi idotartam
/28 nap/ alatt, a diagnosztika terililetén pedig az akut cereb-
rovascularis kérképeket tanulmanyoztuk. Jelananalizis témak&r-
ben az alvasfazisok automatikus felismerése és az alvas folya-
mat alatti faziskiilonbségek kimutatésa jelentette sikeres al-

kalmazasat az osztalyozasi moédszereknek.
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MAKETH CTATUCTUYECKUX MPOT'PAMM U TTPOT'PAMM PACIIO3HABAHUA
OBPA30B A MEIULUMHCKOA IMATHOCTHMKY ¥ MPOTHO3A B
MEIVLU/HCKOM YHUBEPCUTETE uM. . CEMMEJBBE[ICA

Cozie pxauune

Bo MHOT'MX 00/1acTAX MEAUMUMHH, B TOM uYucjae B ooOiacTu zuddepeH-
UMAJBHOX INUMATHOCTHMKM MJIM NMPH MCCJIEAOBAHMM AMATHOCTUUECKOI'O
npoliecca BO3HMKAWT NPOONEMH KJIACCUOUKALUM M TDYNNMUPOBKUA 00D-
EKTOB, Tpeldywiyue NPUMEHEHMUS METOZOB PAacN0o3HABAHUA 0O0pa30B.

B MezuumiacxoM YHuBepcurere uM. l.CeMMenbBeiica pa3padoTaHa
cucTeMa IIpor'paMM pacHO3HaBaHMA 00pas3oB, COZepxamas B NEPBY
ouepenb NPOTrPaMM:H, peaausyouue o0yvyawuuecsa ajaropuT™Mu. B 06-
JacTy KJIacTep-aHaau3a [PUMEHMUJM ZAJA PEeueHMs NPaKTUYECKUX 3a-
Iay MPOIDaMMBl, B3ATHE y APYI'MX B I'OTOBOM BUZE. MHOI'OMEDHHE
MeTOZH (KAaK MepapXUUYECKU# KJIACTEpP-aHAAU3 NEPEMEHHHX U COOH-
TU#, AACKPUMMUHAHTHHI, PAKTOPHHI aHANW3) COLEPKATCA TAKKE B
NMaKeTax CTAaTUCTUUYECKUX NIPOTpPaMM /SsP, BMDP/ , analTUPOBAHHHX
y Hac B MNOCAEHME TOZH, YTO 3HAUUTENBHO 00JeryaeT Hauy pado-
Ty B 3TOM HalpaBjieHMM. Ha MPAKTUKE 3TU METOZH OHJIN IPUMEHEHH
B pElleHMM cAeAylmMX 3a7auy: B 00JaCTHU NMPOTHO3a MCCIENOBAIM Te-
yeHMe MHDApKTa MUOKApZa BO BpeMA MpeOnBaHUA OOJNBHOI'O B CTa-
nuoHape (28 cCyToK), @ B 067aCTM AUATHOCTUKM MCCIENOBANM pas-—
JMuHHE DOPMH OCTPHX LEepeOpO-BACKYJISAPHHX 3a00J€BaHuit. B 00-
JaCTN aHanau3a OGMOCHUIHAJOB METOZH KiIacCUPMKAUMM YCIEWHO MpU=-
MEHUJNUCEH MDA aBTOMATHYECKOM paclo3HaBaHuMU Pa3 CHa, U IpH
BHABIEGHUM pas3nIMuuid Mexny dasamu CcHa.
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