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TRAJEEDLZTATO

KNVVT ORVOSBIOLOGIAI ADATOK SzAMITOGEPES FELDOLGOZASAVAL
FOGLALKOZO MUNKACSOPORTJAROL

A KNVVT /a szocialista orszagok tudomanyos akadémiainak
"A szdmitdstechnika tudomdnyos kérdései" bizottségal/
1980-ban hozta létre 16. ["Orvosbioldgiai adatok szdmitd-
géres feldolgozdsa"” elnevezésii/ munkacsoportjat. A csoport
tagjai: Bulgaria, Csehszlovakia, Lengyelorszag, Magyaror-
szag, a Szovijetunid és Kuba.

A munkacsoport feladata a nemzetkdzi egylittmikddés eldmoz-
ditasa. Ennek érdekében meghatarozta a td8bb orszagot is
érintd& f{obb kutatasi témakat, a témadt iradnyitd és a részt-
vevo orszagokat. Természetesen barmelyik orszag javasolhat
ujabb témakat vagy bekapcsoldodhat a mar meglévokbe. A jelen-

legi témak:
<

1. ORVOSBIOLOGIAI ADATOK SZTATISZTIKAI FELDOLGOZASA

Ezt a témat Csehszlovakia és Magyarorszag iranyitja, fel-
adataink:

a./ a meglévd statisztikai programok jegyzékének elkészitése,

b./ a programok révid jellemzése, felhasznalasi teriiletiik

ismertetése,

c./ konzultacidk biztositédsa a tagroszagok részére.

Ez utoébkiihoz kapcsolddva 1981-re nyari iskolat terveziink

Csehszlovakiaban.



2. BIOELEKTROMOS JELEK FELDOLGOZASA

A munkacsoport Bulgariadban hoz létre bazist ennek a kérdés-
nek a tanulmidnyozasara. Bolgar iranyitassal Lergyelorszag
és a Szovjetunid vesz részt egy elektromiografiai jeleket

feldolgoz6 programcsomag elkészitésében.

3. SZAMITOGEP ALKALMAZASA A DIAGNOZIS ES PROGNOZIS TERULETEN

Minden résztvevd orszagban miikédnek kiilénbdzd diagnosztikai
rendszerek, a tovabbi fejlesztés iranyait a kdvetkezdképpen

tervezi a munkacsoport:

a./ statisztikai moédszereken alapuld diagnosztikai és proa-
nosztikai rendszerek kifejlesztése kisgépekre, magyar
irdnyitassal Bulgaria, Csehszlovakia és Szovjetunid

részvételével.

b./ algebrai mdédszereken alapuld eljarésok kifejlesztése

/|Lengyelorszag és Szovjetunid/,

c./ diagnosztikai és prognosztikai rendszer létrehozasa
ritka betegségek esetére /melyekre a statisztikai méd-
szerek nem alkalmazhatdk/ Lergyelorszag és Szovjetunid

részvételével,

d./ lingvisztikan alpsuld diagnosztka és prognosztika

/|Csehszlovakial/.

4. ORVOSBIOLOGIAI FOLYAMATOK MATEMATIKAI MODELLEZESE

A kOvetkzed modellek /és a hozzadjuk tartozd programok/
létrehozasat hatarozta el a munkacsoport:
a./ majsejtek megbetegsegéde [Lengyelorszag, Szovjetunid/,

b./ a vazizomzat, aktivizalasakor fellépd ionos folyamatok

/bolgar vezetéssel valamennyi orszag/,



c./ simaizomsz&vet sejtjeinek potencidljai /Bulgaria, Szov-
jetunid/,
d./ a simaizomszbvet Osszehuzddasa elektromos stimulacid

hatasara /Bulgaria/.

5. ORVOSI INFORMACIOS RENDSZEREK

Lengyelorszagban kidolgoztak a kérhazi szamitbdgépes rend-
szerek részletes terveit. Mar miikddik a felvételi, a labo-
ratériumi és a patomorfoldgiai rendszer. Ezek interaktiv
mécon milkkddnek, latin nyelven a SNOMED szabvanyos orvosi

némenklatura alapjan.

a./ Lengyelorszagban bazist hoznak létre a munkacsoportban
résztvevo orszagok tajékoztatasara a klinikai és labo-

ratériumi orvosi informacidkat feldolgoz6 rendszerekrdl,

b./ a patomorfoldgiai szabvanyos nyelv kidolgozésa és beve-

zetése [lengyel iranyitassal valamennyi orszag/,

c./ az orvosbioldgiai informaciéfeldolgozas teriiletén dolgozd
szakemberek egységes nyilvantartasanak létrehozéasa

/|Csehszlovakial/,

d./ tipikus koérhéazi orvosi, informécids rendszerrel kapcso-
latos ajanlasok kidolgozasa /az 1983-ban Lenayelorszag-

ban tartanddé szimpdziumokon/.

6. ORVOSI INFORMACIOK DIAGNOZIS ELOTTI ALANIZISE

A biztosnsdgos diagnosztikanak elengedhetetlen feltétele

az adatok megfeleld ellendrzése. Az erre szolgald mdbdszerek
kidolgozasaval Lengyelorszagban és a Szovjetunidban foglal-
koznak. A rendszer él0szdval vald miikddtetéséhez sziikséges

blokkot a Szovjetunidé dolgozza ki.



7. SZOLGALTATO PROGRAMOK LETREHOZASA

a./ orvosbioléciai /statisztikai/ adaotk taroléasa, szintak-

tikus és szementikus ellenérzése,

b./ az adatok transzformacidéja, kivalasztasa és csoportosi-
tadsa tovabbi feldolgozéasok céljara,

c./ alapvetd statisztikai szamitasok elvégzése,
d./ tadblazatok készitése,

e./ informécids és nyilvantartd rendszerek létrehozasa.

Magyar iranyitassal a csoport calamennyi tajanak részvéte-

lével.

Kérjlk azokat az intézményeket, amelyek valamilyen formaban
bekapcsolddndnak a kaza? munkacsoport tevékenységébe,
vegyék fel Intézetiink - MTA SZTAKI - |[Kerékfy PAal,

Ratkd Istavn/ a kapcsolatot.

* % %

Jelen tanulmany az eddigi liléseken elhangzott, nyomtatasban

még nem megjelent eldadasokat tartalmazza.



On the Working Group 16 "Biomedical Information Processing"

of the KNVVT of the Academies of Sciences in Socialists Countries

O paboueit rpymnne 16 "O6paboTka GUOMEOUILIMHCKHX IaHHBIX C IIOMOHBIO
OBM" Kommiccuu "HayuHble BONDOCH BHUMCJIHTENHBHOH TEXHUKU" Akame-—
MHUM HayK COLHaNHMCTHUUYECKHX CTpPaH.

Bo Bpema 6ymanemTcKor'o sacenaHus PI'-16 "O6paboTka 6uoMe-—
OUIIMHCKHUX IaHHEIX C nomombio 3BM" Kommiccuu "HayuHble BOMNDOCH BHI-
YUCIUTENbHOA TEeXHUKU" AK&IEeMHMU HAYK COLHUAJTHCTHYECKHUX CTPaH
OBUIM 3aciymaHs OOKJalkl BEHI'e€PCKUX HCccielnoBaTelier. ITH OUYEDKH
conepxaT 3TH IOKJIaIH .
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CQméuter and Automation Institute Hungarian Academy of Sciences
KOZLEMENYEK 28/1982

STATISTICAL AND PATTERN RECOGNITION PROGRAM PACKAGES
FOR MEDICAL DIAGNOSIS AND PROGNOSIS AT THE SEMMELWEIS
UNIVERSITY OF MEDICINE

J. BAK

Semmelweis University of Medicine,
Computing Group

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.

REFERENCES

/17 Dixon, W.J.; Brown, M.B.: Biomedical Computer Programs,
P-Series, University of California Press, 1977,
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/27 System/360 Scientific Subroutine Package, Version III,
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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.



Computer and Automation Institute Hungarian Academy of Sciences
KOZLEMENYEK 28/1982

THE CENTRAL COMPUTERIZED LABORATORY SYSTEM FOR THE ANALYSIS
OF ANALOG BIOLOGICAL SIGNALS IN THE SEMMELWEIS MEDLICAL
UNIVERSITY

I1diké Kismarty-Lechner, Eva Viszt
Computing Group, Semmelweis Medical University
Budapest, Hungary

To aid theoretical and clinical research work of the
University we developed a general purpose laboratory system
to process analog biological signals. Here are some of the
topics solved within the system:

- analysis of EEG signals during oral glycerin therapy,

- quantitative analysis of the compound action potentials of
the sympathetic efferent nerves,

- analysis of the spontaneous and evoked action potentials,

-~ Tensilon—-effect on the tone and electrical activity of the
outer eye muscles,

- spectral analysis of the airflow and oesophageal pressure
signals,

- effect of the placental transfusion on the adaptation of
newborns,

- evaluation of the intrauterine pressure and fetal heart

rate signals.

The hardware configuration of our system is shown on
Figure 1. For digitizing, storing, displaying and analysing
analog signals the software was generally developed in
assembly language. This is the basis for the solution of a
number of specific problems. Particular problem can be solved
with some supplementary programs which can be written in

high level languages of TPAi or other computers (e.g. R20).



For A/D conversion

graphic digitizer (RA-01)

analog tape recorder —— >

For D/A conversion

raster display (CAM 3.01 Je—1I!

X Y recorder (BAK 5T)«

For data storage

B |

polygraph«

CAMAC
§
4.05
4.07
9+01

3.02

3.03

TP A i

' 16 Kwords

&~——magnetic tape units
(EC 5017)

&——fixed head disc
(DISCMOM 256K)

standard peripheral devices

Figure 1.

The hardware configuration of the computerized laboratory

system

_OZ_
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THE MAIN CHARACTERISTICS OF THE SYSTEM ARE:

- it is easy-to-learn; a conversational communication through
a console display,

- it is easy-to-extend; modular construction (input, output,
displaying and operating modules),

- serial measurement and evaluation,

- economic computation time,

- data from a maximum of 8 channels can be analysed
simultaneously,

- special common data format in the core memory: single
precision fixed point signed binary fraction with a variable
scale factor (or exponent), the real and imaginary points
having the same exponents,

- 4 to 4096 (by powers of 2) real or complex points can be
processed at one (it is a block),

- data generally stroed on magnetic tapes (one volume comprises
a number of files).

For digitizing the measured data the system has two analog
input peripheral units:

- the CAMAC system is suitable for measuring voltages within
the range of +5 V. The sampling frequencies can be deiscrete
values provided by the CAMAC pulse generator. The maximal
frequency that can be obtained in 10000 /number of channels
[Hz]. The sampled data are recorded on magnetic tapes.

- the RA-0= graphic digitizer can be used for digitizing data

recorded on paper, e.g. with a compensograph.

Most often for the evaluation of the digitized signals
the MATH program package written in assembly language is used.
The most important operating subroutines (2) are the following:
Fast Fourier Transform (FFT), inverse Fast Fourier Transform
(IFFT), auto- and crosscorrelograms using FFT and IFFT.
Generally the power-density spectra are calculated with the
Fourier transformation method too. For FFT the Cooley-Tukey
algorithm was applied (1). 1024 points may be transformed in

4.5 seconds, while 4096 points in about 10 seconds. The errors
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caused by integral transformations are corrected with window-
-functions (by Bingham, Paresn, Hann, Hamming). There are some
other operating subroutines e.g. for the selection of the evoked
action potentials and other evoked signals. The MATH program

package can be extended with new operating subroutines.

In addition, several programs in high level languages
(TPAi BASIC, R20 FORTRAN) have been developed and/or adopted
e.g.:

- Amplitude Analyser Program package (sampled mean, standard
deviation, median, mean deviation, quantiles; empirical
distribution function, central moment coefficients etc.),

- evaluation of the baseline and reference signals,

- calculation of the main points of positive and negative
parts, latency time, zero-crossing, min. and max. values for
the evoked action potentials,

- a special "peak-finding" program for locating fundamental
and higher harmonics,

- the BMDP is the most important program package on R20,

- Time Series Analysis Program package on R20.

For displaying digitized signals three types of instruments
are used:

- the CAMAC display: primarily for selecting and controlling.
Signals from only 2 channels can be displayed at one time.
Blocks are displayed one after the other. The user can stop,
skip forward or backwards any of the displayed blcoks.

- an X~Y plotter: mainly for documentary purpose. Its
disadvantage is that it is relatively slow and the paper
must be changed after each plotted figure.

- a polygraph: also for selecting and control purposes.
Figures from a maximum of 4 channels can be displayed at

once.

The connection towards the high level languages is
achieved by the "pseudo-handlers" of the MATH program package.
Pseudo-handlers have been developed for TPAi BASIC, R20 FORTRAN,
This is very important because this keeps the system open. The

input pesudo-handlers receive the different data formats and
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convert them into core memory format which can be evaluated.
The output pseudo-handlers perform the opposite function. The
pseudo-handlers generally use the 0S/i handlers but we had to
develope some new ones for the non-standard peripherals e.qg.

RA-01. The pseudo-handlers are the input/output modules of the

MATH program package therefore they are flexibile and can be
developed separately just as the operational and displaying

modules.

SUMMARY

The central computerized laboratory system for the
analysis of analog biological signals is based on a TPAi and
a CAMAC hardware. The programs are generally written in
assembly language. Due to the modular arrangement the system

can easily be expanded. The 0S/i operational system has been

modified and expanded with new programs. Magnetic tapes provide

the connection towards other computers.

In developing the system Lorént Ormai, Eva Keszthelyi,
Zoltan BYdeskuty and Laszld Szekeres helped the authors.
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[IEHTPAJIEHAA JIABOPATOPHA OBPABOTKH AHAJIOI'OBBIX BHOCHI'HAJIOB
MEIWIMHCKOI'O YHVBEPCUTETA KMM. HW. CEMMEJIBEBEWCA

Ha 6aze OBM Tuna TPA/1 T'pynnu BeruuciaurenbHon TexHuku Mex.
YuuB. uM. Y. CemMenbBerca C LEJNb0 MNOLIEDXKU TEODETHUECKOH U
KJIMHAUYECKON MHCCJIeNOoBaTEeJbCKOU paboTh YHKBEDPCHUTETa CcO3IOaHa Jiabo-—
paTopusa 0O6pabOTKHU aHAJIOI'OBEIX CUT'HAJIOB. Pa3JjIMuHBIe ONEepalydy Hal
CHUI'HajaMu MPOU3BOIATCA C Hnomombio cucTteMel KAMAK, a 1A XpaHeHudA
MHPOPMAlLlUM YCTAHOBJIEHE HAKOIIMTEJM Ha MACHUTHHIX JIEHTax. BBon
“HPOpMallUd OCYHmECTBJIAETCA C aHAaJIOI'OBBIX MarHutorpadoB uiauM C rpa-
duueckoro Marepuasia ¢ NOMOWbBK aHaJioro-uudpoBoro npeocbpazoBaTé-
aa PA-0l. YcTporicTBaMd BBIBOIA ClyXaT I'padonoCcTpPOUTENb, IOUCIIEH
cucteM KAMAK u 4-x-KaHaJIbHOE caMoluumymee yCTPOHCTBO.

CymecTBywmasa B HaCTOAmee BPEMA CHCTEMa MaTEeMaTHYEeCKOI'O
obecrneyeHnsa, CO3IOaHHadA C YYEeTOM CaMblX PAa3JIMYHEIX TpebOoBaHUH HC-—
[I0JIb30BATEJIEH HMeeT MOLYJIADHYK CTDYKTYDY, IIO3BOJIAET CEDPUHHBE
K3MEpEeHUuda c nociyenywmern o6paboTKoM. BO3MOXHOCTH:

- cbop pmaHHeIX ¢ A/ll mpeobpa30BaHUEM Ha HECKOJIbKUX KaHajlaX OIHO-
BDEMEHHO C DPAa3JIMYHON YaCTOTOH HOUCKPETH3allWH,

- cobcTBeHHasa cucTeMa o6paboTKu /6hcTpoe mnpeobpasoBanue dyphe,
obpaTHoe npeobpazoBaHue dypbe, aBTOKODPEJOr'DaMMbl, B3aHMHEHE
KODPPEJIOrPaMMbl, DAa3JIMYHBIE CHIEKTDPAaJIbHEIE BEeCOBBE QYHKIHH, H
Toillisd

- BBIBOI HAHHEIX /T.e. NOCTPOEHHe KpuBhix/ mocne A/l mpeo6pasoBa-
HHUS, a TaKXe pel3yJlbTaToOB OOpabOoTKH;

- Iepexol K IpOrpaMMaM, BBIIIOJHEHHEIM Ha aJIlOPUTMUUYECKUX SA3BKaX
BEICOKOT'O ypOBHA /Ha 5BM TPA/1 u EC-1020/.

[IporapMMel CHCTEMBEI MaT. OOECHEYEHUA HaIlUCaHLl Ha A3HKe Ac-
ceMbiu, Onaromapsa 4YeMy IPOIOJIXUTENBHOCTH MX MPOrOHA BEChbMa
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VIOOBJIETBOPUTENIbHA,. Pa3neneHue omnepauuil BBOLOa U BEHIBOOA OT Onepa-
UM# cOB6CTBEHHO O6pPabOTKH IMO3BOJIAET HajlbHedumee Da3BUTHE CHUCTe-
Ml 6€3 OCOOEHHBIX CJIOXHOCTed. CucTema INOCTYIIHA HCIIOJNB30BATEJAM,
He pacroJjiarammydM CHeluadbHEIMM 3HAHUAMA U HaBHKaMd B 06J1aCTH
BBIUMCJIUTEJIBHOA TEXHHKH .
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OSSZEFOGLALAS

BIOLOGIAI ANALOG JELFELDOLGOZO LABORATORIUM TPA/1 KISSzZAMITOGEPRE
A SOTE SZAMITASTECHNIKAI CSOPORTBAN

Kismarty-Lechner Ildikd, Viszt Eva

A SOTE Szamitastechnikai Csoport TPA/i kisszamitdgépére ala-
pozva - az Egyetemen folyd elméleti és klinikai kutatd munka
segitésére - analdg jelfeldolgozd laboratdriumot hoztunk létre.
A jelekkel kapcsolatos kiilonb6zd feladatok elvégzésére CAMAC
rendszert, adattarolasra magnesszalagos egységet hasznalunk.
Adatainkat analdg magnetonfonrdél és RA-01 rajzdigitalizalodval
regisztratumrol vissziik be. Megjelenitésre CAMAC display, X-Y

rajzold és négy csatornas gyorsregisztrald hasznalhatb.

A sokrétli felhasznaldi igényeket figyelembe véve alakitottuk
ki programrendszeriinket, mely modularis felépitésii, sorozatmé-

résre és értékelésre alkalmas. Szolgaltatasai:

- t8bb csatornas mérés-adatgylijtés valtoztathatd mintavételi
frekvenciaval,

- sajat értékeld rendszer /[FFT, IFFT, autdé- és keresztkorre-
logram, ablakfiiggvények, marker szerinti valogatd stb./,

- digitalizalt és értékelt jelek megjelenitése,

- csatlakozasi lehet&ség a TPA/i és R20 -s szamitdgépek ma-

gasszintli programnyelvei felé.

A softwaret assembler nyelven irtuk, igy a gutasi iddk ked-
vezdek. Az input, output és miveleti részek szétvalasztasaval
a rendszer kdnnyen tovabbfejleszthetd. Haszndlata szamitdgépes
ismeretekkel nem rendelkez®k szamira is elég kdnnyen elsajatit-
hato.
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DIGITAL PROCESSING METHODS FOR ANALYZING
VEGETATIVE SIGNALS

L. Kordnyi

Medicor Works

M. Kopp

Semmelweis University of Medicine

Budapest Hungary

The following paper deals with some of the
results of a joint research of Medicor Works
and Semmelweis University of Medicine. Methods,
similar to the described ones are now being
used in recently developed micro-computer

controlled medical instruments os Medicor Works.

The aim of our research was to identify the characteristics
of two so called vegetative diseases: the hypertension and the
ulcus duodeni; in their early stages, and to compare these
characteristics between the two groups of patients and a con-~-
trol group. We even limited the scope of our investigations
to the analysis of some significant response patterns evoked
by psychophysiological stimuli.

ABOUT THE COURSE OF OUR MEASUREMENTS

In order to analyse the vegetative reactions, 3 signals
were measure: The galvanic skin resistence (GSR), the pulse
curve and electromyogram (EMG), all with surface electrodes.
(f£ig.1l.) The subjects were seated in a comfortable armchair
in a sound protected, dark room. After 7 minutes of relaxation
the effects of verbal, noise and light stimuli were measured.
The stimuli followed each other with an interval of about 45
seconds, played from tape-recorder. The electrodes were fixed
on the supported hand of the subject. The 3 signals had been
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recorded on an analogue FM tape-recorder, together with a fourth
one, which served as synchron channel during the processing
phases. This way we gained about each subject approximately 4
times looo seconds long analogue recordings. The sampling and

all of the processing was carried out with the aid of a PDP 11/45
installation (fig.2.) by programs written in BASIC-PLUS language.

With the sampling frequency of 21 c/s, we hand 4 times
18 Kwords digital samples about each subject. The total amount

of data, stored on magnetic tape - was about 20 Mbytes.

In the following sections of my paper, Ishall deal with
two methods of the analysis, which proved to be specially

useful an nyelded interesting results.
1. INTERACTIVE BAVYES-DECISION

An interactive program was developed for the analysis of

the GSR curves, using the Bayes decision.

Let us consider the binary decision problem briefly. (fig.
3.) The two density functions represent the two possible
choices or hypotheses. The decision problem is equivalent to
chosing one of the two density functions on the basis of one
or more observations. It is obvious that decision problem
arises only if the observed phenomenon is of probabilistic
nature. /

If we assume a threshold at ET' then if the observation

o is less then ¢ we accept HO, if o is greater then gT, we

1
accept Hl' To dezermine the optimal threshold, we define The
Bayes risk B, as the expected value of the cost for the two
possible type of errors. The best threshold is the one, where
the Bayes risk B, is minimal.

g
T
B=ClO-PH6+ i [-ClO-PHopo(alHo)+Col-PH -pl(ulHl)]da (1)

1

- Q0

If we differentiate the expression of B with respect to T,

we get that the necessery condition of the minimum is:



l-pl(aIHl)—CloPHopl(a|H0)=O (2)

From (2) the Bayes-decision is:

pefall. ) accept H
1 i S 1 0 (3)
poZaIHO) U

accept Ho

Where C
0

errors.

1 and Clo are different costs associated with the

During the analysis of the GSR signals we had to solve
the problem, how to handlethe great amount of samples and data.
For this purpose we developed an interactive method, where the
operator has to intervene only in the case when the computer
decision has to be overriden. In the GSR signals we looked for
the resistence-fall waves and for their characteristics. To be
able to use the Bayes-decision efficiently, a transformation
had to be carried out on the signal. (fig.4.) As it can be seen
we produced such a point series which consists of only the dif-
ferencies of the local maximums and minimums of the original
sample. We considered, that in order to determine the responses
for a stimulus in the GSR curve, we have to determine in the
compressed sample the places of great differencies, and the
small differencies are considered as measurment noise from our
point of view. This is a simple decision problem, where we want
to detect a constant signal in the presence of additive noise.
The distribution of the noise is assumed to be zero-mean
gaussian, and the amplitude of the signal is m. In this case

the two density functions belonging to the two hypotheses are:

ik
p (alH )=—— e (4)
e ° V21 &
2 2
1 o 28
pl(a|H1)=—:— e Canbin (5)

V2t 6

And the Bayes-decision test in this case:
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PG
accept Hl i 62 HO 10
a > —_— 4 —— ,Cn —_— (6 )
< t H 2 m PH C
accep 5 1550

With the aid of the maximum-minimum compression, described
above, we achieved that this decision criterion had to be used
for a single sample only 2-3 hundred times instead of 18 o000

times, if used it for each sample point.

About the operation of the program: The original curve
was displayed on a raster-display and a sign was put on each
point found, one after the other. The operator could change
the place of the point with the aid of a moving cursor. After
identifying the desired interval, the program calculated
further characteristics of the reponse, like duration, slopes,
integral value, reaction time etc.

Figure 5. shows a screen, where all answers were found
automatically, indicated by the short vertical lines set on
the curve. (The vertical lines below indicate the places of
stimuli.) Figure 6. shows a screen where operator intevention

was necessery (dotted vertical lines).

In about 20 to 25% of the cases was neceserry to override

the decision of the algorithm manually.
2. FREQUENCY DOMAIN DATA REDUCTION

In the case of the pulse curve analysis a completely
different method was used, which is interesting from the data
reduction point of view. Here I would like to emphasize that
in this case our purpose was to compare the reactions between

the groups, so we did not even strive for quantitative results.

The processing of the pulse curve was carried out in two
steps. The task of the first step can be seen on fig. 7. The
peak values and locations of the single pulse waves were deter-
mined by a peak detections algorithm. The outputs of this

program are the peak values and the beat-to-beat pulse times.
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This is presented on fig. 8. The size of these outputs are

about 10% of the size of the input files.

To characterize the relation of the stimuli and the
responses in the curves, we used the cross-correlation function.
For this purpose we constructed a square—wave‘function from
the synchronizing signal as it can be seen on fig. 9. Since
the information about the responses in the cross-correlation
function is still in a "distributed" manner, there was a need
for further data compression to make possible the comparison
of the great amount of samples. In order to do this we computed
the Fourier-transform of the cross-correlation functions, that
is the cross-power spectra. Figure 10. gives an example for
these spectra. We found that the first 30 spectrum lines
contain over 75 % of the total energy, these 30 data are
sufficiently enough to characterize the vegetative response
function in the frequency-domain. By sufficient we mean that
it can be used for differentiating curves belonging to dif-
ferent groups. With the help of this method we could make the
feature selection desired, with the 0.2% of the original 18 Kw
of data. Figure 11. shows to typical spectra belonging to the
hypertensive and to the control group. '

To compare the spectra between groups we used the relative
energy contents of the spectrum lines. Even with this relatively
rough method there were significant differences found between
the spectra of the two groupes, referred above, at 1/40 c/s
which is the stimulation frequency, and at the 3. and 5.
harmonics. There were no significant differencies between the

spectra of the control and the ulcer duodeni group.

Without explaining the medical significance of our fin-
dings, the two methods which were presented very briefly proved
to be efficient digital analysis methods for these common
physiological signals. Some of this methods are being, or can

-be applied in biomedical instruments as well.
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METOIH IJI1 AHAJIM3A BEI'ETATHUBHBEIX CHUI'HAJIOB

B HacToAmel cTaTbe NpUBEneHH HEKOTODHE DE3YJIbTATH COBMECT-—
HEIX HCCJIeOBaHWM, NpoBeneHHbX O06nenuHeHHeM "Memukop" U YHUBED-
cuTeToM MemuuuMHCKUX Hayk uM. CemMenbBernca. AHaJOTMUHHE yKa3aH-—
HOMYy METOLY aHajlM3a CUI'HAJIOB MNPOLENypPH Hauid NDUMEHEHHE U B
O6penvHennu "Memukop" B pa3pabGOTaHHEIX B NOCJEOHHE I'OOb MUKDPO-
[IPOLIECCOPHBIX MEIUIIMHCKUX NpUbopax.

OSSZEFOGLALAS

VEGETATIV JELEK ANALIZISEROL

Jelen cikk a Medicor Miivek és a Semmelweis Orvostudomanyi
Egyetem k&6z8s kutatasadnak néhany eredményét targyalja. Az
ismertetett Jjelanalizis médszerekhez hasonld eljarasok al-
kalmazasra kerililtek a Medicor Miveknél az utdébbi iddben ki-

fejlesztett mikroszamitdgépes orvosi miiszerekben is.
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1. INTRODUCTION

We should like to call your attention for an application
of canonical correlation analysis which is useful to predict
some aspects of complex phenomena.

We dealt with prediction of a special heart-disease:
the so-called coronaria thrombosis.

The data were given by the National Institute of
Cardiology (Budapest). Ten variables concerning the physical
status, smoking customs were measured in 3 villages, at 3
times by 5 years, in a population with size of 1082 people
(31 .

Our hypothesis was that data have information not only
about the actual status but about their possible changes
expected in a short term. So, we were interested in studying
connection between the consequent measures and we aimed at
using these relations to predict measures and status by the
same variables but which had been measured 5 years earlier.

One can solve problem like mentioned above by means of
canonical correlation analysis.

This method seems us to be new in the field of analysis
of very short time series.

In the first part of my paper I sketch out the concept
of canonical correlation analysis then I present its

application to our problem. Because of the shortage of
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applicable data I had to restrict myself concerning the size

of analysis.

2. THE CONCEPT OF CANONICAL CORRELATION ANALYSIS

Let us denote two multidimensional stochastic vector
variables by U, and U,. We will study the relation(s) between
21 and 22' We suppose that their components are standardized,

i.e. the means and the variances equal to 0 and 1, respectively.

Let us suppose as well that U, and U, are in RY and rRP7Y,
respectively (p>g>0). Let us denote the common covariation
matrix of 91 and gj by Zi.=cov(§i,gj) (1,3=1,2). In this case

J
the covariation equals to the correlation.

We suppose that
rank (211)=q,
rank (222)=p—q,
where rank (A) means the rank of matrix A.

We introduce the following notations

m: = min {qg,p-q}
Kz
A’ means the transponent of A,

A_1 means the inverse of a quadratic matrix A.

rank (212)

2.1 There is a well known measurement between 2 one dimensional

stochastic wvariables, the so-called correlation coefficient.

We can write the" (minimal least square) regression

equation in the form

U2 = rU1

A » B _ 2
E(U2-U2) = l-r~,

where r=cov(U1,U2).

We can interpret this fact as U, explains a quantity of

]

r2 fromt the variance of UZ'



2.2 Furthermore, we know the multiple correlation coefficient
as a good measure of relation between an one dimensional
(Uz) and a multidimensional (21) stocg.var. ItAequals to

and U, where U, denotes

2 2 2
the best estimate of U2 by means of linear regression with

the correlation r (U2,U2) of U

respect to 21. However, this r(Uz,ﬁz) is equal to the

maximum correlation between the linear functions of Y,

and U2, and

E(Uz-az) ,
where RU2.21 is the multiple correlation coefficient of
U, and Y,-

The above note on the explanation of variance holds.

2.3 Generally, we can describe the relation between two
stochastic vector variables by the maximal correlation
between their linear functions. This number is called
canonical correlation coefficient. One can realize that
this method is a natural generalization of the concept

of correlation.

We can define m:=min{qg,p-q} canonical correlation

coefficients and factors by analitical method.

We are able to pass over to a coordinate system (or
factor space) where the components of §1 and gz are
uncorrelated except those coordinates which have the same
indices and which have considerable correlations. In this
space from the variance of the 4o component of U, the v,
explains exactly the same quantity as its ith coordanite does.

In analitical terms: the first canonical correlation

equals to

By max Xl Uyg Mo
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where r(£,n) denotes the correlation between £ and n , and

D2(£) denotes the variance of £.

It is easy to prove that this minimum is reached. The
coordinates of LU, are called first left-hand-side canonical
factors and the coordinates of gigz are called first right-

hand-side canonical factors.

We can get by the method of Lagrange multiplication ([8])

(5. §515. o2

21 Sy 120 Pen! ¥ ~0 And

2 o
(Z43255% 297PqZq4)L, =

Let us introduce the following notations fwhere L{_q1 and

M'U

MiU, are the proper side canonical factors (i=1,2,...m)

L =(LqL,) - IL)

M= (MMl M)
A=diag (0 /05re-erp ) (9,20)

m

If we suppose that p=2g and k=m(=q) then reading by rows

A
(1) M'U, = AL'U,
~
where M’U = the best least square linear regression with

respect to{ L U .,LAQ1 }, and at the same time (by rows)

-1'= 2 o

(2) u, =M “aL'u

.
~

where 92 = the best least square linear regression with

4
respect to {L 3 UL 5U,,...,L 0, }.
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We try to explain the relations between g1 and 92 by means
of generalization of explanation of variance. We describe these
relations by 2 numbers: each of them show the average (mean)
quantity which we explained from the sum of variances of

components of one vector variable by the other:

R and

These numbers generally are not equal and they depend on

the coordinate system. We consider 2 systems:

a/ in these space of canonical factors

i R ;
MUy Yy, L'y -m'Y,

In this case we can write

o '
M’Hz =AL H‘])

B o
L', =AM !2 and

aZen, " 1
= ; =R, , uL
M, L0y o 10 HD, K

>

b/ HZ in the oriéinal space and U, in the space of canonical

1
factors, and similarly g1 in the original space and 92 in

the space of canonical factors

A

L3 1-1 ’
U,=M" A LU,

% e ’
U,= L. "4 M U,-

In this case

R #R
U,y U

U, .0

2

We have to note that there is a clear connection between
factor and cannonical correlation analysis. Very similar
optimizing features hold for both of them ([8], [4]).
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There is a more complex explanation of canonical correlations

the so-called redundancy analysis ([2]).
3. OUR RESULTS

Let us denote the measurement vector by U., and the vector

iy | |
for the same person measured five yearsllater ;y 22'
Our aim is clear:
we have to analyze the connection between 91 and 22’ and
by U

construct an estimation of U We chose the following

2 +
6 variables:

Broca-index

Systolic blood-pressure

Diastolic blood-pressure

Vitalcapacity

Serum Cholesterol

Body mass index.

We constructed subsets of the sample. We found 209
individuals to be healthy during the lo year period. 28
patients had already been ill at the first time. 17 persons

became ill when their data were measured at second time.

We had to control whether the healthy and sick persons
could be separated by discriminantial analysis on the basis
r

of this sample.
The first-kind and second-kind error were about 30-31 %.
We cut the persons for 3 non-disjoint groups:

HHH - healthy

HS - people who became ill during the medical
examinations

HHH&HS - all of the individuals
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At the beginning U1 and 5 years later U, measure the data.
—— ' = A

In ail 3 cases we established the estimationzof the 22 by: {2). .
Table 1 skows the suitable correlation-type measurement numbers
and their depencies on chosen coordinate system. We classified
these ﬁz by means of discriminantial analysis. Our result shows

that the third regression gives the "minimal error" (Table 2).

So, we proved that by this method we could analyze the
relation between the actual and expected status, and could
state the proper conclusions with the help of regressions. The
surprise of the analysis was that this relation was higher for

people which were going to be sick than for healty people.

R R
LT U, .U,
HHH 0.574 0.570
HS 0.734 0735
HHH&HS 0.579 0.573
Table 1.

first-kind second-kind

error error
HHH 025 0.35
HS 093 0.06
HHH&HS 0.24 0.35

Table 2.
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Lengyel Tamdés

A kanonikus korreldcidanalizis alkalmazdsa

szivkoszoruér megbetegedések eldrejelzésében

Egy olyan médszer alkalmazdsdra adunk példdt, ami az ilyen
jellegl vizsgdlatok kdrében ujszerii. R&8vid id&sorok esetében
varhaté, hogy ez a médszer a vizsgdlati adatok analizdldsanak
hatékony segédeszkdze lesz. A cikkben ismertetijiik a kanonikus
analizis elvét, egy konkrét példadn keresztiil bemutatjuk alkal-
mazasat.

Megjegyezziik, hogy kevés értékelhetd adat 411t rendelkezésiink-
re, s ezért bizonyos egyszeriisitésekre kényszeriiltiink. A méd=

szer tovabbi finomitdsdra is van lehetdség.

Tamam Jeunea

lpmveseHe KAIOHIYECKOTO KODPEJLIIIOHHOTO aHamI3a

|

ABTOD Fa8T HOBHI METOI IJIA IPIMELEHMA KAHOHIYECKOTO KOp—

DeJNAIMOHHOTO aHaI73a.
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YUET IHOAPKTOB

JIITBAH PATKO
1. BBEIEHHE

B Benrpuu ¢ 1970 ronma cosnaHa OxHO-IlemTckaa cayxba
yuyeTa HHPapKTOB, KOTOpad ofecneuydBaeT O3HAKOMJIIEHHE C H3Me-
HEeHUAMH UHOADKTHOH 3a60JI€BAEMOCTH U CO3OAET OCHOBY [JIA OLEH—
K 3POEeKTUBHOCTH CUCTEM MEIULHHCKOI'O OOCJIIyXHBAHHA M MNporpamm
31PaBOOXPaHEHHA .

B 1976 romy, npH nonnepxke MUHHCTEPCTBa 3paBOOXpaHEe-
HMA, MH Hayayii pa3paboTKy CHCTEMEl ynpaBlIeHHA 6a30H JaHHBIX
IJIA DEervucTpaldd UHOapKTOB, Tpebywuerd MOOBOJBHO O6OJBHIYI aIMu-—
HUCTpalM. OTa CHCTEMa Jalla BO3MOXHOCTE 6ojiee TOUYHOH H
OBICTPOH OLEHKH HAHHBIX.

A3yuyeHue 4YacTOTH ciyuyaeB UHPapkTa — €OUHCTBEHHAA BO3-
MOXHOCTB OMNpeneJIeHWA NPUYMH HU3MEeHEeHUH CMEPTHOCTU. B HekoTo-
PhIX CTpaHaX CMEPTHOCTB OT CEpIEeYHOHM HEeOOCTATOYHOCTHU IHAUHU-
TEJIbHO CHU3UJIach. [IpUUYMHE HU3MEHEHUHN CMEPTHOCTH NPHHUMAeTCH
KaK pe3yJbTaT HU3MEHEHHWN JIeUeHUA A OOCIIyXUBAHUA; NPOPUIaKTU—
YEeCKHEe MEpH TOXEe OKa3HBawT BJIHAHMEe. OnpenesieHue IIPUHYHUHEL He
aKkageMHM4YeCKUH BOMPOC, TaK KaK MaTepyHaJIbHele CpelcTBa 34paBo—
OXpaHEeHUA Jaxe B caMblX 60raTelX CTpaHaX Or'PAaHHYEHHBEe, [pUMe—
HeHne cameix 3ddekTHUBHEIX NpobOieMaTHYHO Ha IpakTHke. Korgpa
CMEPTHOCTE CHHUXAeTCHA MNDPU IMNOCTOAHHOM YaCTOTE CciaydaeB, 3TO
CHUXEHHE MDHUITUCHIBAETCA CKOpee YIYyUWEeHUI0 OOCHyXuBaHUA 60ab—
HBIX /MHTEHCHBHHE OTHEJNEHHA, onepauuu koronaria bypass ,
HOBHIE JIEKAPCTBA M Op./ NOKa B ciyuyae NpeobialaHHA CHHXEHUA
yacTOTH 3aboJjieBaHUMM, YMEHbHEHHEe CMEPTHOCTH NPUCXOOUT 6saaro-—
Japsa BbIIEYTIOMAHYTOMY TIOJIOXUTEJIBHOMY BJIMAHUI NpoduiakTUyec—
KUX MEp.



H3-3a oxupawmuxca B 80-x romax U3MEHEHHH 4acToTh 3a60-
neBaHuil BcecowsHaa Opranusauua 3npaBooxpaHeHua /BO3/ mnpen-
JaraeT CTpaHaM-uyJieHaM BHeODeHHE MOHOTOPHOHW CHCTEMHI.

PazpaboTaHHad HaMd cHUcTemMa QUIYPUDYET B IOKYMEHTALHWH
BO3, kak onHa H3 NPEIJIOXKEHHBIX OJA OOCYXIEHHA MPOI'DaMM.

CTaTHCTHUKA CMEPTHOCTH KakK B BEHIDHHM, Tak U B Da3BHUTHIX
CTpaHax OIHO3HAUHO IIOKa3blBaeT 3HaueHHEe CepIedyHO—COCYIECTHIX
3abosieBaHui, B TOM uncie U ocTporo uHbapkra muokapna /OHM/.

Y Hac NpPHYMHOH TOJIOBHHBI OOmEN CMEPTHOCTH ABJIAKNTCA CepOedyHO-—
cocynecToie 3aboJieBaHUMA, a NPOUEHT yMepuuX OT OCTDPOI'O HH-
dapkTa Muokapna Beme 10. PacnpoCTpaHeHHOCTH OOJIEe3HU U UH-
BaJMOHOCTH B DE3YyJAbTaTe HEEe B MOJOIOM TDPYIOCHOCOGHOM BO3pac-
Te penaeT 60pbby C Hel eme 6onee HEeOTJIOXKHOH.

[lepBEIM mWAroM 3TOr'0 mno mnpeanoxeHui BO3 gBUNOCH co3na-
HUe Cnyx6nl yuyeTa UHOZDKTOB HA TEPPUTODHHU MEIULMHHCKOI'O 00CIy-—

¥xuBaHua IOxHoro MNemra. C 1972 roma npopmosxkaeM paboTy B yIpo-
meHHon dopme.

2. JEIIb YYETA HHPAPKTOB

1/ OnpemenuTs yacToTy 3aboneBanuit OMM, MOPOHTAJIBHOCTH,
JIETabHOCTE CpPEOX HaCEJIEHUA TOYHO OINpelesIeHHOW TEPPUTOPHH .

2/ WsyuuTh npupony 6o0yie3HM, B OCOGEHHOCTH DaHHEero, no-
FOCIIMTANIBHOI'O €€ NepHona, 3HayeHHe NpequecTBYOMHX NPHCTYIa
CHMIITOMOB, npodunakTHKy npexnnonaraeMex ¢akToOpoB DHCKa, KJIH-—
HHueckue GopMel M mMaTaHaTOMUK 6OJIe3HH.



3/ MNomHATh mpobuemer O6CIyXMBaHUA ciyuaeB OHUM; B ocT-
poM repune B OOJBHHIE H 34 NpelelaMy e€e, a TaKXe IOCJe Bh-
MUCKH U3 OOJBHULE!,

4/ Mpocnenurs 3a WU3MEHEHHWAMU NPUPOIE, CMEDTHOCTH, Jie—
TAlbHOCTH, YaCTOTH OOJIE3HH B TEUEHHH [OLOB, IOI BIMAHUEM
YCJIOBHH XH3HH U MEIMIMHCKOI'O O6GCIYXUBAHHA.

5/ Co3maThk Taky®o MOLENh OGCIYXHMBAHMA, KOTOpad OyIeT
HHOOPMAIIHOHHON OCHOBOH IJid HaJIbHEHIMX HCCJIeOOBaHWH, OLEeH-
KH OpraHU3alHOHHBX IMIPOr'DaMM 3IDpaBOOXPDAHEHHA U B KauecTBe
ONepaTHBHOH EIWHHIE CTAHET YacCThl KapOHOJIOTHYECKOro obciy-
XUBAHUA.

3. PABOTA U OPIAHUBAUMA CIIYRBH YYETA HHOAPKTOB /CYH/

Cnyx6a yuyeTa uHPapkTOB paboTaeT Ha TEPPUTODHH [OxHO-
IemTCKOr'O0 MEOHLHWHCKOI'O OOCIyXMBAHUA, KOTOpPad OXBATHBAET
1X, X, X¥11, X¥111, X1X u XX-ble padoHH. HaceneHue TeppuTo-
PHH TIOJIMHJUIIMOHA.

CYU pa3bicKMBaeT 4 6epeT Ha yuyeT JMIE C OCTDPhIM HHbapk-
TOM MHOKapha HJIM C IIOLO3DEHHEM Ha HEero U KaxJoro deJioBeka,
BHE3AallHO K HEOXUIAaHHO CKOHUYaBmerocd.

[[eHHOCTD NaHHBIX 3aBHCHUT OT IIOJIHOCTH yueTa, KakKk H B
JmoOOM 3MHUIOEMHOJIOHYECKOM aHasu3e. na obecneyeHUsa IOJIHOCTH,
YTOOBl KaxOpld CJiyyad, TONO3PUTENbHEN Ha HHPapKT ObUI YYTEH,
MBI [IDUMEHAEM CIIEAYIOMHE METOIE! :



1/ Eme B mOAIOTOBUTEJBHOM 3Tale, B DPe3ynbTaTe IOBYX— U MHOLO-
CTOPOHHHUX KOHCYJIBTALUW, OOTOBOPHJMCE O COOTBETCTBYWUHEM
COTPYIOHUYECTBE C paboTalwmydMM Ha TEDPUTODPHHU BpayvyaMd ydacT-
KOB U 60JbHHL. [logpoOHEIMM 06pa3OM YyCTaAHOBUJIM XOpOuyKw CBA3b
C DYKOBOOHTENAMH H BpayaMH OTHOCAMMUXCA K IODPYI'HM MHHHC—
TepcTBaM OOJNIBHUL], Kyda M3—3a HEKOTODHIX NPHBUJIIETHH O60JIB—
HhlE TEPPHUTOPHMH MOTYT IONACTh. BOJBmyd NOMOmE HaM OKa3aJid
HcnonkoM oTmena 34paBOOXPAHEHHA CTOJIMYHOI'O T'OPOIACKOrO
COBE€Ta, OTAESNH 34PaBOOXPAHEHHA COOTBETCTBYIOMHUX pPadOHHBIX
COBETOB, PaMOHHBIM OUDEKTODCKHH coBeT xHoro Ilemra, Pec-
nybaHKaHckaa cayxba CKOpOM MNOoMOmM H DPYKOBOICTBO 3aBOI=
CKHX BpaueM.

2/ OIHOBPEMEHHO [OJIE3YEMCSA HECKOJIBKUMHM HCTOYHHUKAMU U3BEme-—
HUA, H TakK 06 OOHOM U TOM XE& IONO3PUTEJIBHOM Ha HUHPApKT
cllyyae MOr'yT TIpUOHTE HECKOJIBKO U3BEMEHUH.

Mbl TIOTB3yEMCA CIEeOyMUMH UCTOYHUKAMU HHOOpDMalUU: yue-—
TH [IPUEMHEIX oTneneHU PecnybiMKaHCKONW CIIyXOB CKODOH 10—
MOmM, OOJBHUL 4 KJIHHHUYECKHX.YUDEXIEeHUH, a TaKXe Dpe3yJbTaTh
BCKpHITHA OpUIHuecKOro MEeOULIMHCKOT'O HHCTUTYTa U OCTaJIbHBIX
NMaTOJIOraHATOMHUYECKUX HMHCTHUTYTOB U OTHOEJIOB. KpoMmMe 3Toro
MONIb3yEMCA H3BEMEHUAMH YYACTKOBBIX Bpauyed ¥ HaHHBIMH XypHasa
oA 3andcer ymepuux. HWHOopmamuio O 6ONBHBIX, KOTODPHE Ha yue-
Te, Cinyx6a yueTra UHOApKTOB MNpuobpesia B NEPBYKH oOdYepelb NYyTEM
aKTHBHOI'O DO3hICKa. Ha OCHOBe KaxIoro M3BEmEeHHA aIMHHHCTpa-—
tTopsl CYW 3anonuawT 6iaHk "Hasemenue" /lpunoxenue 1/, KoTO-
Dblff, KDOME NACNOPTHHX OAaHHBIX GOJIBHOI'O, CONEPXAT OAaHHEE OO0
HCTOYHHKE HM3BEmEHUA, O COCTOAHHH OOJIBHOrO, O MecTe U Bpeme-
HA TOCNUTAJIM3alUH, B CJyyae CMEDPTEJBbHOI'O HCXona = O Bpeme-—
HU HAQCTYIIJIEHUA CMEDTH.



O KaxOoM M3BEWEHHOM Bpayd CJyxObl 3alOJIHAKT OJIHOTHITHBIA
6naHk "OcHoBHHE cBeneHua" /Ilpunoxenue 2/, He TO3OHEE ueM
28 nmHel mocyie Havala NpUCTyna. KpoMe JIMYHBIX IaHHEIX 60JBHO-
ro, 6isaHk "OcCHOBHbE CBeIEHHA" COAEDXHUT INaHHEIE O BDEMEHH U
MecTe NpUCTyINa U MeZoOCIyXWBaHHWA, OUArHo3, a TaKXe KDUTEDHH
SNHUIOEMHOJIOTHYECKOI0 JHAI'HO3a.

OnpeneneHue SNUAEMHOJOTMYECKOI'O AUArHo3a NPOU3BOOUTCA
Ha OCHOBe YeTHpeX KpuTepveB: 1. xapakTep 6oau B aHaMHe3se,
2. OKI', 3. depMeHTaTHBHHE HU3MEHEHHA, 4. TMaATaAIOroaHATOMUUECKHH
IOuarHo3. Ha ocCHOBe 3THUX KATEropHi OuarHo3a ClenywouHe:

1. HecoMHeHHmH ocCTpi UHPapKT MHOKapna /HOUM/;
2. Boa3moxHwii ocTphii MHGADKT MHoKapma /BOUM/;

3. Heocrpwit nudapkT Muokapma /HHM/;
N

. HemocraTounsie nauuele /HI/
/Tpunoxenue 3/.

[lyTh omnpeneleHdus AUarHo3a OEeMOHCTDUDYEeTCA AUarpaMMoH,
YyKa3aHHOH Ha CTD. T.

Ina obecneuyeHUA INOJHOCTH YUYETa, KaxIble IoJrola aIMAHHCT-
PaATODPH CJy%6H yuyeTa NepecMaTpHUBalT HJaHHEE YUYEeTOB O6OJIbHHYHBIX
OTHENIEHUH U "XYDHAJIOB HOJIA 3alHUCel CKOHYABHMHUXCA" paMOHHBIX CO-
BETOB U CPaBHUBAT HX C TOCTyNAaWMUMU B CHyx6y yueTa IaHHB-—
MH. B pe3ysibTaTe 3TOr'O NIEPECMOTPa BHABJIAETCA INPHOIHIUTEBHO
10 %# HOBHIX CIIy4YaeB.

YHCJIO NMOCTYMNUBMMX HA yYeT CEepIEevYHBX IIPUCTYIIOB B Teue—
HHM OIHOI'o roma MeHsaeTca B rpanunmax 2000-2500.
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HenocpencTBeHHO mnocae cos3nanuA, Cayxba ydyeTa HHOapKTOB
OTHOCHJIACHP OpraHM3alMOHHO K PecnyOb/IMKaAHCKOMY KapIHOJIOUH-
YECKOMY HMHCTHUTYTY. OMNBIT NEpPBHX JIET HOKa3aljl, YTO ee ned-
TEJIbPHOCTH MNOLKJNYaEeTCA K paboTe TEeppuTOpHH, HMEEeT peruo-
HaJIbHBIM XapaKTep UM modToMy ¢ 1973 roma ciayxba ydyeTa ABJIA-
€TCA 4YaCThi0 TOJIMKJIMHUKHK CTOJIMYHOM OGoJibHULEI MMEHH HmTBaHa
H OTHOCHUTCA K 1 TEepaneBTHYECKOMYy OTIEJIEHWK, I'Ie Bpauyu CJIyX-—
Obl BHIIIOJIHAKNT YU paboTy OTHENEeHUA.

PecnybHKaAHCKUH KapOWOJIOTHYECKUH HHCTUTYT IOMOraeT

Cnyxbe yueTa HUHPApKTOB B 00paboTKE IAaHHBIX BHIYUCJIHUTEJIHHBIMHU
ManHaMHU .,

Y, HEOEXOOUMOCTE MEXAHMBALIMH YYETA

HauaTteie B 197Q romy M3MepeHUA 38aKCHUYUJIUCE B KOHLE Ie-
Kabpa 1971 roma, a nepeocMmMoTp - B 1972 rony. Tonbko nocle
aToro B 1973 rony MorJyid HauyaTh o6paboOTKy IaHHHX U TakKk pe-
3yJIbTATH 6bJIM B HameM DacCIOpAXeHHU 4-5 jieT nocje Hauama
cbopa maHHeiXx. Tak kKak yuyeT HUHOADKTOB ABIAETCA ONEpaTHBHLM
yUYeTOM H. HMEeT 3HaueHHEe DU NPHHATHHU DemeHHH, MEIJIEHHOCTH
06paTHOI'O NMOJYYEHUA DPel3yJIbTaTOB MemaeT 6BoJjiee 3DDEKTUBHOH
HOEeATEJIbHOCTH CEeTH 3OpPaBOOXPaHEHWA.

COop IaHHBIX ydyeTa HUHPaApPKTOB HEMEXaHU3HPOBAHHO — TDYOHO-
BaTO, PeryinapHoe MNpelnocTaBJIeHHEe HOaHHBIX CchelydaJlicTaM 3IpaBOOX-
PaAHEHHA Ha TEpPPUTOPUH, MOXEeT OhHTh PEemeHO TOJIBKO CO3OdaHHeM I'po-
MO3OKOI'O aIMHHUCTPaTHBHOI'O anmnapata. Bce 3To cpenayio HeobXomu-
MEIM aBTOMaTuU3auunw yuyerta uHbapkToB. lenp sTOro - nyTeMm perynsap-
HOI'O MpelnoCTaBJIEHUA OHaHHBIX - MOMUMO UHOOPMallUA PYKOBOIOUTEJIEH 30paBO—
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OXPaHeHHA, I[IOMOYBb YYaCTKOBHIM BpauaM B OOCHIyXUBaHUHM HHDaDKTHBIX
OOJIbHBIX .

Cnyx6a yueTta nHdApKTOB NpenocTasjgeT HWHOOpMALUKD pas-—
HhIM CTYNEHAM MEOULUHCKOI'O OBCHIyXMBaHHA W YIpaBJIEHUs 3IpaBO-
OXDaHEHHA :

1/ yyacTKOBHIM BpauaM — 06 HX GOJBHEIX;

2/ 6onbHULIAM Ha TeppuTopud OxHoro llemra — rjJaBHOMYy Bpauy
OOJILHUIIEI U BpayaM — 3aBeOyHmUM OTIEJIEHHUAMH ;

3/ rnaBBpauaM OXHO-NEmMTCKHUX DaHOHOB;

4/ npemocTaBnAeT cneuranbHy®o UHbOPMAlIMI0O IJIA HAYUYHO-HCCJe-
moBaTenbCcKUx paborT.

5. BHBOIH

llocne pmecaTuneTHer paboThH aBTOMATH3WPOBAHHOM CHCTEMI
cnyx6bnl ydyeTa HUHPaApKTOB, MBI OTMETHJIM CJIEOYIIMHE ee IpEeHMy-—
mecTBa:

1/ B Gompmci Mepe yMeHbmAaeT aOMHHUCTPaLM yyeTa;

2/ O6ecrneunBaeT NOCTOAHHHM KOHTDOJB, YJy4ymaeT TOYHOCTH
yuera;

3/ llenaep 6GoJiee HATJIAOHREM M INOCTYMNHBIM YYE€T, YEM IIOMOraer
JyumeMy MEeOULIMHCKOMY OG6CIIyXHUBAaHHIO;

4/ Bnaronapsa peryiaapHoil obpaTHo# MHOOPMAIMHM HE TOJIBKO YyIy4-—
maeT y4eT, a OaeT BO3MOXHOCTE Oojsiee ChICTDOMY BMemaTeslb—
CTBY;

5/ B cinydyae Hamo6HOCTH OBICTDO MOXET M3IOTOBUTH HYXHHE UH—
dopMall¥M BHe YCTaHOBJIEHHOI'O CpOKa.
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[IlpunoxexHue N 1

YuyeT ocTpex UHOADKTOB MHOKADIA

H3BemeHue

MecTo HaxoxIOeHHA ciydad

1l = ckopaa noMoub 2 = naToJioruueckas aHaTOMUA
3 = TtpubyHan 4 = coser

5 = 6onbHULIA 6 = yyaCTKOBEI! Bpay

P SLBEVEEE & on s i G i g i s ke STl e
CocrosHue 6OJIBHOTO: 1 = XUBET 2 = yMmep

P Je T, BORBEOTOT M i s T iE s 5k S wwal s 5 aes
[lon: 1 = MyXuyuHa 2 = XeHmMHAa

AnpeC: LR B B I R I I N I I R I )

PO3PacT: sicsbvaws
IlaTa /TpaHCIOPT, CMEPTh, [OCHUTAJIU3aIuAa/ :
r‘on ® & 8 8 8 8 s 0 Mecﬂn . 5 8 &0 8 % s e neHB e & & & 8 8 8 e

BonpHHIE /T'Ie HAXOOUTCA GONMBHOM/: .veeeecsconcsaes

IT-oe TepaneBTuu.

Otnmenenue: 1 I-oe TepamneBTHueckoe 2

III-e TepanesTuueckoe 4

IY-oe TepaneBTuu.

ll

Y-oe TepaneBTuueckoe 6 YI-oe TepaneBTUU.

>
5
7 prr‘oe ® 8 & 0 5 8 8 O 8 0 B T S B O S PN OO e e o
llaTa 3anoJIHEHHUs H3BEMEeHHA:

r'o.n e e 000 o0 MeCﬂ[[ e e e 000 ,ueHB e o e 00000



[Ilpunoxenue N 2

Yuer ocTpeIX UHOADKTOB MHOKapIa

OCHOBHBEIE CBEIEHUA

[TopAOKOBEIA HOMED:
1. lentp: 01 = JensneuT
2. llaTa 3alOJIHEHHA JIMCTa OCMOTpa:
% wawea s DOR sosewensos MOBONEE' (.

% Dy Me O DOIABHOLOL i sanamoms s sen e

4, Mom: 1 = Myxu“MHa 2 = XEHHmHUHa

5. &, H. 0. MATEPH OOJBHOI'O seeeeeeoas

6. llara DOXBRSHHASL - ssvs v sibn o DO s oo
[TopAOKOBLIH HOMED:

T i BBDBO! o s asdwnms & e e as e e e e

8. HoMEep y4YaCTKOBOTO BPAYA: .ceveesese

B TIDODBCCHAT oisnvans vmpson it eb smsane
BEAATHOL i wenes e vw s simses
HOMEHOGTE? «asssessnsssesses
MecTO DABOTH: .swawnnie s osvesinvss

]
o
o)}
z
W

I

10. IlpucTtyn: 1 = 6B 2

11. Bpema HayaJia INpUCTYIIa:

® o 0 0 0 0 JIeHb

L I R

MECAIL .. eoee

AJaHHBIX HET

e s 00 0 0 r‘on e e 0 0 000 MeCm o0 0 0 0 0o ﬂeHb ®© o o 8 00 qaC

0
9

12. CocToAHHUE: 1 = XHUBET 2 = yMep

He 3allOJIHEHO

BpPEMsA Hadajia MPHUCTYyIa HEeHu3BEeCTHO

JEHb

MHH.




13. Hactynmesue cMepTU: 1 = mnepen HanpaBJIEHUEM B 6-1y
2 = nepen npubeiTHeM B O6-1y
9

= [ocjJie NpUbHITUA B O-1y

0 XUBET

14, BpeMA HacCTYIJIGHUA CMEDTH:

saanty POIL e s MECHI, & e ne “HEHD weaee TG & aeeie MUAHRYTE
0 = xuBerT
Q9 = BpeMA HACTYIUIEHHA CMEDPTH HEU3BECTHO

15. Bpemsa npubeiTHa B GOJBHULLY :

eesose I'OO ceeee MECAI .cooo OEHD cseee Y93AC o0oe0es MHHYTA

0
9

He Obul B OOJBHULLE
HEeHU3BEeCT HbH '

16. BonpHUIla /B KOTODYH 60JIBHOM MOCTynui/:

D I I I R I R N R B I B B B A B I B B I B R R B I I B )

17. Ornmenenve /B KOTOpoe OOJBHOM NOCTYMHI/

1 = I-oe TepaneBTuuyeckoe 2 = II-oe TepamneBTHYECKOE
3 = III-oe TepamnesTHueckoe 4 = I¥-oe TepaneBTuueckoe
5 = Y-oe TepanesTuueckoe 6 = YI-oe TepaneBTHUeCKOe
B = TIDRI0R 4 s v ol s sibimn b siem s sme s agts b o 5i8 5k

18. I[IpoBOOMIOCH JM JIEUEHHE B UHTEHCUBHOM OTIEJICHHH ?
1 = Her 2 = @ma 3 = HEU3BECTHO

[IopAOKOBEIM HOMED:
19. I[locTynjieHWEe B HHTEHCHBHOE OTIEJIEHUE:

o vw em FOD e » MOCHIL &0 IRHE
0
9

20. BpeMA BBIIHUCKH H3 OOJIBHUIRI:

B UHTEHCHBHOM OTHAEJIEHUWM He Obll
HEeru3BEeCTHO

....-..‘FOII ® e 8 0 9 o 00 Mecﬂu ® o800 0o lIeHB
Q = B 6ONBHUIIE He ORI
Q9 = HEeM3BECTHO
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28.

29.

20,

BonpHHLla, U3 KOTOPOH OOJIBHOH BHIIIKCAH:

OTneneHue, KOTOpPOE BHIIHCAJIO 6OJNBHOI'O:

1l = T TepanesTHuecKkoOe 2 = IT TepaneBTHYECKOE
3 = TI1 TepanesTuueckoe U4 = IY TepaneBTHYeCKOE
5 = ¥ TepaneBTuUUYeCKoOe 6 = YI TepaneBTHYECKOE
B FIHRTION. . sa'iatn o od & 4 ARV 40 DRG0 F Al s T

Ecte nu B aHanu3e 3aboneBaHUE CEPIEYHOH HEeIOOCTATOYHOCTH?

1 = nma, mokasaHo 2 = Qma, HEIoKa3aHO
3 = HeT } = HeussecTHO
Uncsno UHOaApKTOB

0 = He 6mnuIo 1 = omuH

2 = nBa 3 = Tpu

4 = yeTrHpe 9 = HEeH3IBECTHO

Bpema nocuenHero uHdapkTra

R FOII e e o000 00 MeCHu'.......‘HeH.‘b
0

o

Ouenka OKI': 1
4y

uHdapkTa He O6bLIO

BpeMa nocijenHero uHGapkTa HEU3BECTHO

]
1]

OIHO3HauYHaag 2 HEOOHO3Ha4YHaa 3 = npoyasd

HOPpMaJibHaA 5 HenpeaBuIaeHHada

Il

TUIIUYHBIE 2 HEeTHUIIUYHbLIE

Bonmu B rpyngHOM KieTke: 1

2

He 6bUIH 4

HEHW3BECTHO

CBomHaA oleHka depMeHTOB: 1 = mnaToJorMuYecKad
2 = HEeOOHO3HAayHa 3 = HOpMaJIbHAA 5 = OaHHBIX HET
SGOT 1 = maTonoruuyeckKkoe 2 = HEOIOHO3HAUYHOe
3 = HoOpMaJIbHOe 4 = paHHBEIX HeT
LDH 1 = moTrosoruueckoe 2 = HEONHO3HAQUHOEe
3 = HOpMaJIbHOE 4 = paHHEIX HET



31, ISO 1 = naTtonoruueckoe 3 = HeOoIHO3HauyHoe
3 = HOpMaJIbHOEe 4 = naHHEIX HET
32. CPK 1 = nartosoruvyeckoe 2 = HEeOOHO3HauHoe
3 = HOpMaJIbHOE 4 = pmaHHBIX HET
33. KITHHUYECKHH HUATHOB: v v eeeeecoconsasss

[lo MHeHHI0 Bpaya, KOHCTATHDYKMEro HACTYIUIEHHE CMEpTH:
/ecnu XuBeT, Ha BOMNpocH 34, 35, 36, 37 Hamo mnucaTtbh 0/

34, TIDHUMHA CMEDTH: vveesseeoecncnnns
55, OCHOBHOG BaADONIEBAHHUE: s ss svs ois sia sis aie o
36. [pousBeneHo JiM BCKDeTHE? 1 = ma, 2 = Her

37. Ilo naHHBIM BCKDBITUA :

1 = cBexaa ob6iuTepalmsa uiad aTpodusa /omNHO3HAUYHO/

2 = cTapeli pybel,obnuTepalnua HJIHM CyXeHue 6osibue
yeM Ha 50%-0B /BO3MOXHO/

3 = npouyde 3HakKH 3aboJyileBaHMA CepAla B aHalHu3e
/BepoATHO/

4 = prmenpuBeNeHHbE NaHHEE OTCYTCTBYIT

Q9 = HEeM3BECTHO

38. ONUOEMUONIOTMYECKUN OUATrHO3:

=
]

HECOMHEHHEIM OCTph HHOApPKT MHOKapla
2 = BO3MOXHEI OCTpHIH HHOPAKDT MHMOKapIa

3 = HeocTpei HHDADKT MHMOKAaDIa

4 = HemocTaTOYHHE OAHHHE
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OSSZEFOGLALAS

In Hungary the number of the deceased in acute myocardial
infarction /AMI/ amount to more than 10% of all mortality.
This proportion as well as the frequency and incaliding effect
of AMI in the active earning age accounted for the introduction
of a system registering patients has bagun in 1970 on the ini-
tiative of the WHO. After the completion of the examination the
National Institute of Cardiology has continued this examination
in shortened form. As a sequel to all these in 1977 a data base
management system for a computer registry was organised. The
aim of the system is to support by systematic data supply the
information of leaders of public health, the district doctors
in the care of infarction patients further to supply data for

scientific research.

A cikk az 1977 o6ta mikddd szamitbgépes infarktus regiszter

mikddésével, annak fobb részeivel foglalkozik.
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HECKOJIEKO 3AMEYAHWM O PABOTE OTHEJIA CTATUCTHKHU
WUCCJIEIIOBATEJIECKOI'O MHCTUTYTA BHYUCIIUTEIBLHOW TEXHUKHU
1 ABTOMATH3ALIMA BAH, CBfSAHHBX C BHUOMEIMIIMHCKVMMW BOIIPOCAMHU

n-p VmrBaH PaTko, n-p Muxai Pyna

B 1980 romy B fmBHCHHE MBI OTUHUTAJIMCHL O IEeATEJBHOCTH HHCTUTyTa
- IIpexne- BCero Hamero ornena -, KOTOpad CBA3aHa C OHOMeIOWIIMH-
CKHMH BOIIPOCAMH.

B mokjame MBI XOTHMM DPaccKas3aTh O NPOINOJIXEHUHU YIIOMAHYTEX B fAOBH-—
CHHe BOIIpOCaXx.

Ha ocHoBaHHWM Hamer HAYYHO-MCCJIELOBATEJIBCKON paboThl, KOTODPYK MbI
[IpOIeJsbiBaJld B CBA3U C OOJBHUYHBM MODPOMOMTU3MOM B BeHrpuu, chop-
MHUpOBaJiack Takasgd codTBep-TEeXHHKa, KOTOpasa MNONIEpXUBAET IporpaM-—
MHCTOB B OOpameHUH U B 06paboTKe CJHOXHBEIX ¥ 60JIbMHUX CTaTUCTU-—
YEeCKHUX CHCTEM.

YriomanyTaa B AmBucuHe CucTema ['eHepa COCTaBJIAET OCHOBY 3TOH
codTBEP-TEXHHKH. '

Hama TenepemHasa LeJb ABJAAETCA BHEIPDEHHEM B CHCTEMy MaTeMaTuuec-—
KHUX CTaTHCTHYECKHX 3alayv.

XoTA CTaAaTUCTHUYECKHE - Oaxe cyrybo 6uOMenULUHCKe HOocAmpe — MNpor-
DaMMHEE NaKeThH CcymecTBylT /HampuMmep, BMIIN/, HO Hama Lenb 3a-
KJIOUAEeTCA B CO3IaHMH 3THX 3aKDHTHX CUCTEM B 6ojiee rubkon dop-
Me. Mb yXe chenaiy OOKJaO: 06 BTHUX IJIaHAaX W pesyjabTarax /Ha
MeXOyHapooHeX KoHbepeHuuMAax B Benrpuu/. [lo HameMmy MHeHuw CucTe-
Ma I'eHepa, KOTOpas pa3paboTaHa B HameM OTIejie, ABJIAETCA CUCTEe-
MOH IJiA I'€HEepUPOBAHUA MporpamMMm, obecrneuyuBaeT COOTBETCTBYKMYIO
6a3y IOJiA opraHusauuu o6paboTKU 6OJIBHHMX U CJIOXHBIX CHCTEM IOaHHEBIX.
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Ml XOTMM HCHOJIB30BaTh CucreMy I'eHepa, KpPOME CaHUTapPHHX [IpuUMe-—
HEeHUH, WU B HCCJEOOBAHHU DACTEHUEBOINUECKHX CHCTEM.

Mel cTpeMuMcsa K JaJibHeHmeMy Da3BUTHI0 OTHOCUTEJIbHO MEJIKUX,
VIOBJIETBODPUTEJE HEIX /MECTHHX TpeboBaHUil/ ¢ y4yeToM 6OJIE3HHU.

B HacToAmee BpeMa M paboTaeM Hall CHCTEMHOH o6paboTKOW IaHHBIX
6OJIBHBIX OXHUIAlmuX Ollepalldd Ha ceple.

[lesnyu 3TOUW CUCTEMB CJlleOyrmue:

1. PerucTtp 6OJBHEIX OXHIOAMHX ONEepalud Ha cephue, CIHCKH O Ta-
KHX OOJIBHBIX, KOTODHIX YIOBJIETBOPAKNT KOHKDETHHE CJIOXHEE YCJIO-
BHA. OTH CIIMCKU IOMOTAKT BH3OBY Ha Olepauudild OOJIbHBEIX.

2. ADXMBHOCTB COOTBETCTBYKMHUX 6OOJIbHEIX.

3. [IpepmocTaBideT cleuyasibHele UHOOpMallu, TabJMIbl U CTAaTHCTH-
KU OJIf HAYYHO-HCCHENOBATENbCKUX paboT U IJiA BpaueH.

CucTeMa paboTaeT C TEPMHHAJIOM, YaCTUYHO HHTEPaKTHUBHO.
Hapgeemcsa, 4TO Ha clenyioumeM 3acemaHHd MBl NOIpoOHEee H3JIOKHUM 3TY
cucTeMy. OTa CHUCTeMa ocymecTBJieHa Ha OBM Honeywell 66/20.

B oTOol obnmacTM y HaAC €CTh HOBOE NDPEINCTAaBJIEHHE O BO3MOXHOCTH
HCIIOJIb30BAHUA I1€PCOHAaJIb HOM BBUUCJIUTEJIE HOM ManMWHBl, KOTOPHE
ORICTPO DPACIIPOCTPAHAWTCA B Hamu IHH.

IleHa 5TUX MamuH Bce OoJee CHUXaeTCA, HO B TO X& CcaMOe BpeMAa
NIPOU3BOOUTEJIBHOCTE M HaIeXHOCTHh MamHuH pacTeT.

B HameMm oTnesie UCCJIeIORaHUE MamuH Tuna TRS-80 OIEBITHOE.

BuoMemuiMHCKOE TIPUMEHEHUE TNEePCOHAJIbHOW BHIYUCJIUTEJIBHONW MamWHEBI

oueBUIHO. Hampumep, nmOTOMY UTO UCCAemOBaHUE 6HUOJOTHUYECKHX MO-
neser no IMpUYHHE CJIOXHOCTH TpebyeT HUHTepaKTHBHOM paboTel. A 3Ta
pabora B 60OJIBHIOM BBUYMCJIUTEJBHOM ILEHTPE BOOOmME MNOBOJIBHO CJIOXHA.
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[IpPMeHeHHe MEepCOHAJIBHBX BBUMCJIMTEJIb HEIX MamKdH BO3MOXHO U B 60JIb-
HUYHOM OTIHejie, HalpuMep, B Cliyyae npuema OOJIbHBIX U T.I.

B paMkax coTpynHduecTBa COB-a 06pabaThHBaKnTCA HaHHBIE BEICOKOI'O
HNaBJIEHWA KPOBH Cpely MOJIOIEexbl. B OpyroM HOOKJale M3JaranTcsa pe-
synbpTaTH GakTopa pucka 6ose3Hu /fAHom Donrtec/.

OSSZEFOGLALAS

A cikk az MTA SZTAKI szamitdgépes statisztikai osztalyéan

folydé orvosbioldgiai kutatasok rovid attekintését adja.

The paper gives a short survey of the Biomedicals researches
of the Computer and Automation Institute Hungarian Academy of

Sciences.
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BOMPOCH CHUCTEMH MHOOPMAILIMK JIEYEBHO-ITPOPUIIAKTUYECKOHN
PABOTH MEIMLMHCKOW CJIYXBH

AsTop n-p MHWMOH [lasi, TOJKOBHUK MEIULHUHCKOH CIIyXObI

B nepHol Hay4YHO-TEeXHHUECKOHW DEBOJILHUU BOMPOCH YBEJIMUYEHUA 4YUCIIa
HHOOpMaLIMHM M YCJIOXHEHHA €€ COIEepPXaHUsA CTaHOBATCA HEPEmeHHOH
npobyiemor. OTa Xe npobyseMa CymecTBYeT U B MEOULIMHCKOH ciyxbe.

B mpomsoM KauyecTBO U KOJHUYECTBO HHOODPMaLUU JIeyebHOH HOeATEeJIBHOC—
TH OBUIO HHEIM, MEHEee CJIOXHBHIM, OIHHUM CJIOBOM, Bpau caM CIocobeH
6BJT OXBATUTH, OLIEHHWBATh M CHEJIATh BHIBOIE C TOYKH 3PEHHUA YCTAHOB-
JIEHUA [OUarHosa. B Hamu OHUM 3alayd MEeIOULMHCKON CJIyXObl pacCHUpH-—
JIUCh HE TOJIBKO B OTHOMEHUU JIeUeOHO-TIPOPUIIAKTHUECKON NEeATEJIBEHOC—
TH, HO U B OTHOMEHHM IPYTHX 3alay: XO3AHUCTBEHHOE ObOecledyeHHe
Pa3JIMYHLIX JIeuebHO-NTPOPUIIaKTUUECKUX YUYDEXIOEeHHH, HOBHE 3alayud
[IPOTUBOBMUIEMUUYECKOIO U I'MTHEHUUYECKOI'0 obecCleueHusa, HOBHE Npo6-
JieMsl MeICcHabXeHusa /HaIpuMep, 6OoJbmOe YMCJIO MEeOULMHCKON amnmnapa-
TYpH U ee ObHCTpas aMmMopTH3auusa/, GosbmHe 3anayd IO MOAIOTOBKE M
YCOBEPHMEHCTBOBAHUKW KaIpoB U T.n. TakuMm ob6pa3oM, yBEJIHUYEHHE 3a-
Iay TPHBEJIO K eme 60oJpIeEMYy BO3paCTaHHK KoJMuecTBa HWHOQODMAaILUH.

B obnacTH pemeHHA npobisemsl HHOopMaU¥ GHHEHCOBOI'O—-3KOHOMHUYECKO—
ro xapakTepa, npobsieM o6ydeHUs U yCOBEPmEeHCTBOBAHUA OBUIM cO3Oa-
HBl CUCTEMbl M CO3JalTCA B HamM IHH, a npobiieMamd HHOOpDMalHKU Jie-—
yebHO-NTpOdUIIaKTUUECKON HNEeATEeJIbHOCTU BHIHYXIEHa 3aHUMAThCA cama
Menciyxba. Bonpoce B 3ToW 06j1aCTH MOXET NOCTaBUTE TOJIBKO CaM
Bpau: KakaA noMomp TpebyeTcAa A NPaBUJIBHOW OLEHKH HMHOOPMAILIUU
JjeyeHua OOJIBHEIX; UM TOJIBKO MOCJIe 3TO'O MOXET OKas3aTh eMy [10MOoub
OpraHM3aTOpP CUCTEMbl, IIPOIUDaMMHCT, ONepaTop M T.nO. Mel MOxeM OHITH
YBEPEHH B OIHOM: IIpaBUJIBHAA OlLleHKa HHOopMaluu JedyebHo-npoduiak-—
THYECKOW paboTH BO3MOXHA TOJIBKO C IpHMeHeHWeM OBM M B 3TOH
OUYEeHb BaXHOM paboTe MOXHO IOCTHYB YyCIieXa TOJBKO IIPU TECHOM CO-—
TPYIOHUUYECTBE Bpaya U opraHuzatopa. O6meu3BECTHO, YTO B MELCIIYX—
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fax Bcero mupa BemeTcAa paboTa M0 HUCHONb30BaHW OBM 1A OLIEHKU
nHdopMalli¥, aBTOMATHU3aLUKM U YIIDPaBJIEHUA MENCIyX00H, HO IJIaBHEIM
06pa3oM, B paMKaX JIeueOHHX YUDPEXIEHHH /GOJIBHHULE, TOCIHTAJH,
MTONMUKIMHUKY/ . Mel XOTesd OB DENMTEH STOT BOMNPOC B 0OBJIACTH OKa3a-
HUA [EPBHUUYHOH MEIULIMHCKOH ITOMOmM: a HMEHHO TaM, rpge OOJBHOH B
OOJIBLIMHCTBE CJIy4YaeB BIIEDPBBIE BCTpPEYaeTCsa C .BpauyoM - B KabHHeTe
Y4Y4aCTKOBOI'O Bpaua. ECTECTBEHHO, Mbl 33HUMAaJIMCh TOJIEKO JIeUebHO-
npoduiakTHUECKOH CTOPOHOW BOMpPOCa M He 3aTparvBajid OPYTUX npob-
neMm. /Cxema B 1, cM. Ha cienywme# crpaHuue./

[IEPBbIM OKCIIEPUMEHT

BHauase Mel co3pasii TaKylw CHCTEMY, IIOe HCXOIHBIM IOKYMEHTOM ABJIA-
jlacy ambysaTopHasd KHUXKaA YJYaCTKOBBIX Bpaued. O9TOT IOKYMEHT CO-
IOEPXUT Ccllydyad noceneHus, 3aboseBaHuA, aHaMHE3, COCTOsHHEe 60Jb-
HOI'O, TO €CTh CTaTyC, IJIMTEJNBHOCTH 3a60JIeBaHUA, a TaKXe IHar-
HO3 U pa3HOOOpa3HEE DEe3YJbTAaTH Npoliecca JiedeHhda. AMOynaTopHas
KHHUXKa BCe OTH BaxHHE B3JeMeHTH HHPopMauuu JjeuebHo-npodunaxkTH-
UYEeCKUX paboT COIEDXUT TaKHM 06pa3oM, 4YTO BKIIHOYaAET B cebA pes3ylb-
TaTH JIEYEHHA B TOCIHUTaJIe, CaHATOPUU U IOPYTUX YUDEXIEHUAX Men-
cnyxbel, TO €©CThb Hayajlo U KOHel] JileyebHOro npouecca. I[lpaBma, 3TH
IIaHHEIE HENMOIPO6HHE, HO OTDaXalT CYTh Heja /HalpPUMEeD, KOHEUHHIH
IMarHo3 sabosieBaHusa/.

Mbl co3nasii BTOPHMUHBIM IOKYMEHT — HOCHUTEJNIb HaHHBIX — IJA o6paboT-
KM Ha OBM. OTOT OOKYMEHT 3aNnOJIHAETCA BDPYUYHYH, OIHA CTDPOKa CO-
OEPXUT OaHHbele omHOro 3aboseBaHuA. KOHTDPOJIB IOaHHBIX IIPOM3BOIUTCSHA
Ha MECTE€ W B BHYMCIMTEJIEHOM LIEHTPE: DYYHHM CrnocoboM, JIOrHuec—
KH M MamHMHHBIM criocobom. [logroToBKka OaHHHX OId 06paboTKH Ha 9BM
[IPOMCXOIHWT C mnomombk nepdopaluu, cama obpaboTka aBTOHOMHadA, TO
ecTbr odd-sariH.

PesyneTaTsl 06paboTKM - BHIYCK, TO €CTh AYTOYT - COCTOAT U3 Tab-
JIOI'PaMM, KOTODBEIE OTJIMYAKTCA OPYr OT OPpyra MO0 YPOBHAM YyNpaBJIEHHA
Menciayx6b Ha pas3HHX 2Tanax. KpoMe Toro aTu TabjiorpaMmel — C TIO-
MOHMBI0 CIELHAaJIbHEIX [1apaMeTpoOB 3a00JIEBAEOCTH U T.II. — COLEPXAT
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Cxema M.1.

AEEEEHO- ,
APOPUAAKTHEECKAS

ALGTENLHOCTS
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CUCTE/INTA
MEAOEECNELEHHT
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Cxema F.2.

BbIELICALITENMHIIU UEHTP

OBEPAEOTIA AAHHbLY : OPP ~AALH (OFF-LINL)
NOATOTOBUA AAHHEIX : Ha nepgbokgprax

R

KOHTPOAE AAHHELX i pytrsrrs u mawutii6irs Crocodors

”[&AA;ZA QAHHEIX -, rr0e rob 614 criocosprs ”l ;
AOLTIEHT #22
Cogarreanse: supps, [ TAG YA PAMIS!

A’G’pd,é’."élaé /. h

LogupyeCA P et/ b/
crnococors.

AOLTMEHT N1

AME XS AT DLAASRA

~HUI"A

——— o

{’,L/gb 2P eHelfpobIHO e
FTThcTH Yhpabaerts g
MeaCAyReop ey |

Cogepucarve: weodsogu -
7b/e gar/HEIC no CHEUl -
04 +5/17 NOLG3TTCNS /S

9457 110210/ Dhiu JeweruF || ,

AT0 4‘05440A£74A//Hb/5

STONYEALT HYMCHLIE ANR CELE S

<=

UHYT

(INPUT)

HHroprprmauw !

AY7nYy 7T

[ourpur)
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TOJILKO CaMble BaxHBE INpelBapUTeNlbHEe WHOOpMallvu IJid [NPUHATHA De-
meHUA—- ITO 3HAUHUT, UYTO YIpPAaBJIEHHE MeICyX6oH mojiydyaeT IaHHHEe
TOJIBKO IO MHTEPECYKHUM €€ BompocaM. KpomMe Toro, y4acTKOBHHM Bpaud
OT KOTOPOI'O IOCTYIalT IOaHHEE, CaM IIOoJIyyaeT BaxHylo A ceba HH-
dopManyio ¥ OocBOGOXIAETCA OT PYUYHBHIX CTATHCTHUYECKHUX IOHECEHHH.
TakuM 06pa3oM OH /y4aCTKOBHM Bpay/ TaKxe 3aMHTEepEecoBaH B Ipa-
BUJILHOH 06paboTke HWHPopMmauuy. EcTeCTBEHHO, 3TO TaKXe OTHOCHTCHA
H K pa3HoO6pas3HbM YPOBHAM YIIDABJIEHUA Menciyxbod. OTa cucTema
npercTaBiieHa Ha cxeme N 2. /CM. cxeMy Ha cienywomeid cTpaHdue./

U3 aTOM paboTHl MOXHO CIejlaTh yXe HECKOJBKO NPaKTHUYECKHX BHBO-
JdOB

- MEOUIMHCKHE KaIpH IPHUBHKIA K 3TOMYy MeTony pabOoTH U OHU yXe
TpebylT Tabmorpammel U ciyxby OBM, DYKOBOICTBO Ha Da3JIMYHBIX
YDOBHAX UMEET BO3MOXHOCTH MNOJIydYeHHA 6ojiee LeHHOH HHPOpMAalUH ;

- BBIACHHJIOCH, YTO HYXHO co3haTh OaHK OaHHBIX OJIA MEOUIMHCKUX HH-
dopmanuii U HEobXOoOWMO HAMTH BO3MOXHOCTB IJIA KaxIoro 60JbBHO-
'O B OTOENBHOCTH COXDPaAHHTEH CaMble BaxHele WHOOPDMalMH 06 U3MEeHe-
HUM COCTOAHUA €ero 3O0POBbA;

- B JaJIbHEHHmEM HaIOO UMETh BBUIY Tpe6OBaHUA HAYUYHO-MEIULIMHCKOH
paboTH, HaNO HMETh BBHUIOY CBA3b MEXIY DA3JIMUHBEIMH JTalaMmy Jie-—
ye6HO-NIPOPUIIAKTUUECKON NEeATENbHOCTH M BEDPTHKAaJIbHO /yuyacTKOBHIHA
Bpauy - Bpay-CIENUaJIMCT ['OCHHUTaNA/ U TOPHU30HTaJIBHO /OTpaciu
jJeyebHOM pabOTH - XWDYDPLUdA, Tepalus U T.IO. U DA3JIUUYHEE CTODO-
HEl PpOodUIIaKTHUYECKOM DPaboOTH - OCMOTD M OUcrnaHcepusanusa/.

[IpuHUMasA BO BHHUMaHUE YyKa3aHHBIM OIBIT, Mbl IPHUCTYIWIU K CO3LaHUI0
HOBOH CHCTEMHI.

BTOPOX SKCIIEPUMEHT

Mbl ACHO NPENCTAaBJANM CTOAmUE Iepel HaMd 3alauu:

- CcaMOe BaxHOE€ CO3IaTh CUCTEMY MNOCTOAHHOI'O HabJIIEHUA 3a COC—
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TOAHHEM 3I0POBBA YeJlOBEeKa /6OJII:>HOPO/, TO ©CTbhb CO3IOAaTh CHCTEMY
OPUEHTHPOBAHHYK Ha OOJIEHOI'O U OOHOBDPEMEHHO COXPaHUTh H DacCuu-

DUTH DPE3yJIbTAThl CHCTEMBEl YIDAaBJIEHUA MEICIIYyX60i;

- HeobxomuMo OpUIO OTOOpPAaTH CaMble BaXHbe OaHHEE Mpollecca JIeYeHHd,
npouecca npoPuIaKTHUYECKON pabOTH, H3MEHEHWsA COCTOAHUA 30—
DPOBBA UEJIOBEKAa U ONPENesIMTh HeOoOXCIUMbie IJIA 3TOI'O CaMble Bax-—
HBEIE IIOKYMEHTHI,

- XOTA 3Ta CHUCTEMa pa3pabaTHBAaeTCA OJiA IEPBUYHOI'O MEOUILHMHCKOT'O
STamna, Hano OBUIO MMETHh BBHIOY KM CaMele BaXHbE Y3JBl CBA3U MEXIY
IDYTUMH 3TanaMd MEeIOULUMHCKOM [OMOmMM /TOCIHTANU, GOJBHUILE/ ;

- eCTEeCTBEHHO, 4YTO IIpU COCTaBJIeHUH 6aHKa HOaHHHX HaIOo OBJIO HUMETH
BBHUIY Pa3JIAUHbIE CHOCOOH IOCTYINHOCTH IAHHHX /oH-JlaiH, obd-nais/,
Pa3JIMUHEE STambl XPaHEeHWA IaHHBIX, HamnpyvMep, C TOYKH 3DEHUA
Hay4HOM DabOTH.

[Ipo6yieMsl CO3AHUA HH-TYT: UMEA BBUIY OCHOBHHIE CTOPOHH JIeYeBHO-

npoduakTHYECKON paboTe, Tak Ha3wBaeMasa JsieyebHasa paboTa, Tak
HaspBaeMasa IOUCIIaHCepU3aluA M KOHTDOJIb COCTOAHUA 3IN0POBHA WU MpEl
nojilarad 3aMKHYTOCTB CUCTEMbl, BHauajie Mbl CO3IaJid I'PyIsl UuHGopma-
LIMH — NEPCOHAJIbHEIE NaHHHE, HOaHHEE O paboTe U obpase XU3HU, aHaM-
HETHCTHUYECKHE IaHHBIE /JIMUHBEIHA, CEeMeHHBH U T.nH./, 4yacToTa obpame-
HHUA K Mencaybe, OaHHbHEe OCMOTpa, OUAlHO3b M OCJIOXIEHUA, DEmeHud
Bpaya /HampUMep, Ha KakOM 3Tane, KakKMM CIOCO60M Hamo JIEYHTH
6osBHOrO/, 3TAmBl MENUUMHCKOM CIy%0H /rIe NpoTexkaeT JedebHo-
npoduiakTHYECKaA HOEeATEeNbHOCTE/, NaHHHE HUCXOHa, DEe3yJibTaTH Jedeb-
HO-TIDODHIIAKTHYECKON NEeATEeJb HOCTH .

Kak mokashBaeT WJIM CTPEMHTHCA NIOKA3aTh I'DYNIHPOBAHUE IAHHHX,
BepHad HHPopMalUA NOoJiydaeTcA TOJIBKO TOrna, €CJId Mbl CUMTaeM Jie-—
4e6HO-NTPOPUIIAKTHYECKYI0 NEeATEbHOCTE ITOCTOAHHEIM MDOLIECCOM, Ha
BCEM MNPOTAXEHHH KOTOPOI'O CJIEeNyeT CTPEMUTHCA COOUpPATH HNaHHHE.
Ipyrumyd cjioBaMH, Mel [IOCTaBHMM "MOHUTODP" nJA HAGJOIEHHA 34 COC—
TOAHHEM 3JIOPOBBA YEJIOBEKa M II0JIyYMM CBOEBPEMEHHO HOaHHEIE O ero
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3aboseBaHHH, O paboTe JjeuyebHOI'0 YUPEeXIEeHUA U MOXEM IIOJIyUYUThH
NIPaBUJIbHEIE WCXOIHBIE NAHHBIE IJIA HAYYHOM DabOTH.

JOKYMEHTE : OCHOBHAaA KapTO4YKa, IOOKYMEHTHl IJIA OOHECEHHA O 3aboise-
BaHUH, OUCIIAHCEPH3allMhd KW KOHTDOJIE.

[logroroBka HaHHEIX OJIA MauKMHHOM O6DPabOTKHU: HampuMep, C ITOMOMEIO
ONTHUYECKOI'O YCTPOMCTBA CUMTHBAHHA /B 3TOM ClIydYyae KOHTDOJb
LIEHTDaJIM30BaH/ W HCHOJib30BaHHe nepdoxkapT u nepdosedHT BUINEOIIEKC
/B B3TOM cJiyya€ KOHTDOJIb Ha MecTe/.

Cnnocob 06paborKH INaHHBIX ONpeneydeTcA MO TUNY CIyx6el ayToyT.

[Ipo6neMsl CO3IAHUA ayTIYT: 3IEeCh He YUYUTHIBAEeM IPO6JIEMBl HAYYHOM

paboTH M OCTAHOBUMCA TOJBKO Ha OBYX CTOPOHaAX 06paboTKHU JaHHBIX ,
TO €CTh Ha IOBYX CTOPOHAX ayTIyT: CUCTEMa OPUEHTHPOBAHUA Ha 60JIb-—

HOT'O U CHCTEMa YIPAaBJIEHUA MEICJYXOH .

CucTeMa OpPUEHTHUDPOBAHUA Ha 6ONBHOrO ObecrneuydBaeT TaK Ha3BBaEMbIH

"MEIUIMHCKUE macnopT", HeMeIJIeHHad OOCTUraeMOCTh OH-JIaWH, KOTO-
DHY COLEDXUT CaMele BaXHHIE INaHHHE O UYeJIoBeKe. Ipyrue IOKYMEHTH

- mocturaemocTs obd-saiH - cienyomue: DOHECEHHe O IMCIaHCepu3a-—
UMM JIMI H OHECEHWA O KOHTPOJIe, a TaKXe IOHeceHus o 3abosieBa—
HHH /50UKpH3/. KpoMe 3TOro miaHdpyeTcsa TaK Ha3HBaeMas HCTODHUA
COCTOAHUA 3IOPOBbA YEJIOBEKa, KOTOpasg YaCTHUHO MOXET COINEDPXAaThb
pa3JMyYyHEEe 3a00JI€BaHUA, OTKIJIOHEHHUA OT HODMbl. CllelyeT MNONUEPKHYTh,
YTO 3TU AYTNYTH ABJANTCA HACTOAMMUMHM POJAYKTaMA MamHHHOM 06paBoT-
KH .

CucTema yIpaBJIEHUA MENCHYXOOH: €€ OCHOBHaA CTPYKTypPa HE U3MEeHH-

JlaCb, HO U COIEDPXaHHe CTajio 6oJyiee IUIOTHBIM U IOBEICHUJIACH IEHHOCTH
IIOOI'OTOBKH IIPHHATHA DEmEeHHudA.

Mel OTJIMYHO 3HaeM, 4YTO KpPOME BBIECKA3aHHBEIX IMPpH CO3IaHHH CHCTEMEI
HaM HaI0O HMEeTh BBUILOY CJeOyKiee: OCHOBHOE BHUMaHUE OOPATUTH Ha
CBA3H MEXIY pa3JIMYHBIMKU 3TallaMd MEICJHIyXObl, HEJIE3A CUUTATh 3ala-
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yy B3aKOHUEHHOH, HO gmaxe 6ojyiee TOro - HaM HeEOOXOOHWMO HMETh BBH-
Iy NMOCTOSAAHHOE [HaJibHelmee COBEpHmEeHCTBOBaHUEe. Ml nyMaeM, 4TO 3Ta
chUCTeMa MO3BOJIMT HaM co3zaThk QyHImamMeHT coBpeMeHHOM HHDopMaluu
neyebHo-npodUIIaKTUYECKOH LOEeATENBHOCTH, K KOTOPOH MOXHO NpHCOe-
IMHUTH yX€ CymecTBylmHe IOICHCTEMH /HAIDUMED, NDOrDamMa aHajH-
3a OKI'/ uin NOOCHCTEMH, KOTOpEE OYIyT IOLIOTOBJIEHH B OYIOYHIEM.

[lnaHMpOBaHHE BTOPOI'O SKCIIEPHMMEHTa OKOHYEHO, Hauvajii paboTy
nporpaMMMcThl. OCHOBHasg MammHa 3CP-40 /MoxHo 3CP-55/. Cucrema
6yoeT roroBa BEPOATHO K KOHLY clenywomero roga. bomapmoe crnacubo
38 BHUMAHHE.
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OSSZEFOGLALAS

AZ EGESZSEGUGYI SZOLGALAT GYOGYITO-MEGELEZO TEVEKENYSEGE
INFORMAC 10S RENDSZERENEK KORSZERUSITESI PROBLEMAI

Simon Pdl

o

Az egészségligyli szolgalat alaprendeltetését alkotd gyod-
gyité-megeldzd ellatas hatékonysaganak ndveléséhez korszeri
szamitastechnikai moédszereket, eszkdzdket is alkalmazd infor-
macidés rendszer kell. A bemutatott és mikddd vezetésorientalt
szamitdgépes informacids rendszer az alapellatasra tamaszko-
dik és minden szintl szakmai vezetdt tamogat a szakmai ira-
nyitasban a legsziikségesebb morbiditasi, betegforgalmi adato-
kat, viszonyszamokat tartalmazd déntéseldkészitd informacidk-
kal. Lényeges mozzanat, hogy az adatszolgaltatd is visszakap

feldolgozott informaciodkat.

A fejlesztés lényege: a vezetés orientaltsag mellegg a
betegorientaltsdgu - az egyén egészségi allapotat aktuali-
san nyomonkdvetd - informacidés rendszer kialakitéasa az alap-
ellatasra tamaszkoddan a szakellatas felé tartd fejlesztési

iradnnyal.

SUMMARY

ON HOW TO MAKE MORE UP TO DATE THE INFORMATION SYSTEM OF
MEDICAL AND PREVENTIVE CARE IN HEALT SERVICE

It is necessary to have proper infermation system includ-
ing the usage of up to date computer methods and equipments
to improve the effeciency of medical and preventive care

whick create the basis of health service.
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The demonstrated and working management-oriented computer-
ized information system bases on District Health Service and
helps professional manager on every level by producing infor-
mation on morbidity and patient circulation, which help to
make decision.

It is important step that the date-supplier can get back
processed information.

Summary of our results: the development of a patient-
-oriented system besides the management-oriented one - which
can follows the actual health condition of an individual -
basing on District Health Sercie.

It is obviously means an advance and help for the Dis-

trict Special Service as well.
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SOME COMPUTER-AIDED SYSTEM FOR THE MINISTRY OF HEALTH

Benedek Sragjber

Central Statistical Office
Computer Service for State Administration

Main profile of the Application Department:

developping information systems for some ministries to give
help to administration and to dicision making.

In connection with the Ministry of Health we have three im-

portant fields:

I. Management systems of health.
II. Patient care systems.
III. Methods and methodologies to evaluation of medical
data.

I. Management systems of healt
1. Complex system for the investigation of morbidity
in Hungary (KOMOV).
Data base (90%, HwB 66/20, IDS I, national survey).
Beginning: 1978
Working system: 1981
2. National Information System of Child Health (OGYIR)

Beginning: 1979
Model-experiment in district guided by the Ministry
of Health (Dept. IV.)

Working model: 1982
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Model-experiment: a computer aided mass screening
system of pulmonary diseases

Beginning: 1979

Working system: 1982

II. Patient care systems

1,

Computer—-aided Planning System in Radiotherapy.
Since 1979: Nationwide Working system with six

terminals.

Hospital Information system (model in military
hospital)

Beginning: 1978

Working: 1980

National Registration and Analysing System in
Children’s Leukaemia

Working System 1979

(Interactiv programs analyse the survival tables
with the logrank test.)

III. Methods and methodologies to evaluation of medical data

Methods:

Program system for the multicatorial investigation

of national surveys (PERINAT)

Developed: 1972-80

First application of large size: The investigation

of the new-born population in Hungary (representative
sample: 30.000 cases).

Figure 1.



2. Programs for analysis of psychological tests.

a.) Rorschach test
b.) Szondi test

3. WHO standards on computer HwB

4. Creating unified code-system in psychology and inter-
val medicine in cooperation with the corresponding
institute of health.

12.05.1981.

OSSZEFOGLALAS

Benedek Srajber

Az elBadas olyan egészségligyi alkalmazasokrél ad toSmdr tajékoz-
tatast, amelyek az Egészségligyi Minisztérium vagy valamely or-
szdgos egészségligyli intézmény megbizésa, ill. kdzremiikddése

alapjéan realizalédtak.

COIEPXAHHUE

IlokJiag KpaTKO HHOOPMUDYET O TaKHX NDPHUMEHEeHHUAX, KOTODLhE ObIN Dea-—
JIM30BaHE Ha OCHOBE 3akasa W C ydyacTheM MHUHHCTEepPCTBa 3opaBooxpa-
HEHUA HJIM HEKOTOPOI'O BCEBEHI'€DPCKOI'O yUYDEeXIeHHA 30apaBOOXPaHEHHS.
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AN EFFICIENT SOLUTION OF BANDED TOEPLITZ
SYSTEMS BY APPLICATION OF FAST FOURIER TRANSFORM 8

G.Beck

Research Institute for Applied Computer Sciences

ABSTRACT

Banded Toeplitz matrices of large size occur in many
practical problems [1]-[4]. Here the problem of solving
linear equations of the type Tx=y,when T is a banded Toeplitz
matrix, is considered. It is shown by circular extension of T,
that such equations may be solved in O(nlogzn) rather than

O(nz) computations as in recently applied algorithms. The
advantage of the presented algorithm is realised in those

apllications where the coefficient matrix of the linear

equations is a large scale, sparse matrix.

I. INTRODUCTION
»

In this paper we consider the problem of solving linear
systems, i.e. such sets of linear equations, where the
coefficient matrix is a quadratic, banded Toeplitz one.

Such matrices occur in many apllications. Some essentiel
physical and mathematical application fields are [1]-[4]:

- image processing
- digital filtering
- signal processing

- solution of certain partial differential equations.

In a large number of these situations it is desirable to

solve for x, a set of linear equations

Tx=y (13

* -
Ez az el8adas nem a KNVVT-n hangzott el.
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where T is an nxn, banded Toeplitz matrix.

The well-known Gauss elimination algorithm [5] and the
recursive algorithm of Lenison, Trench and Zohat [7]—[9]
(henceforth abbreviated L-T-Z algorithm) have been recently
used for solving problems of type (1). The number of compu-
tations required is 0(n3) and 0(n2), respectively for
solving system (1) by Gauss and L-T-Z algorithms. (One
computation is defined as one multiplicative and one addi-

tive operation).

In the following we propose an improved method, based on
the circular extension cf coefficient matrix, and on applica-
tion of fast Fourier transform algorithm where the number of
computations required are reduced to O(nlogzn). The advantage
of the method is realized in large scale, sparse Toeplitz
systems.

K. Jain published an algorithm for the solution of banded
Topelitz systems, based on circular extension in 1978 [9], but
this algorithm is suitable only to solve even more special
systems than (1). The method of this paper worked out by

extension of Jain’s algorithm.

Since the fast Fourier transform algorithm [10] (hence-
forth abbreviated FFT) place an essential role in increasing
efficiency, we may regard our method as an interesting prac-
tical application of FFT algorithm.

II. SOME BASIC DEFINITIONS AND NOTATIONS

We start with a brief note regarding notation. We use
upper-case letters for matrices, lower-case letters for scalars
and underscored lower-case letters for vectors. We use the

following notes and abbreviations:

- we denote component-by-component multiplication of two
vectors with: *
- we denote component-by-component division of two

vectors with: *
*
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- the discrete Fourier transform of the vector a is:
DFT(a)

- the inverse discrete Fourier transform of a is: IDFT(a)

- the log denotes the logarithm based on 2, that is logn

means logzn.

Definition:

A matrix T whose ijth element tij is a function of (i-j)
(rather than of i,j separately), is called a Toeplitz matrix
i.e. for an nxn Toeplitz matrix

Q<iy J%n

Definition:

An nxn matrix C is called circulant or cyclic matrix,

when
o & i
CiJ.-Ci_J. (mod n) 0 ':J_n
that is
. J=C EE=0:16Z:00%)

3y =g = kn

ITITI. THEORETICAL DEVELOPMENT

Consider the set of linear equations

Tx=y (1)

where T is an nxn, nonsingular, banded Toeplitz matrix, i.e.

ij=ti—j <. 3=n
3 <n t #0 e 0 and
P,q q# : _p#

t.=0 for every k>q or k<-p



The matrix: T

—

t

ct

= IR 2

L

In the following we will show,

N\
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has the form:

o)
q

t '..t O . . .0
_] -—P
\\O
\
. 9e O.t * o t
o] 1

(o)

that the solution of the

Topelitz equation (1) can be reduced to the solutions of two

sets of linear equations. One set requires solving a set of

linear equations, where the coefficient is an nxn circulant

matrix, which can be accomplished in 0(nlogn) computations

via the FFT. The other set requires solving a much lower rank

0(p+q) of Toeplitz equations which can be accomplished in

0((p+q)2

) computations by the L-T-Z algorithm.

Let TC denote the circular extension of matrix T, i.e.

an nxn circulant matrix which contains the elements of T.

Matrix TC wi

11 be the following:



(2)

Note: The circular extension of matrix T exists if p+q+1<n.
When this condition is false, i.e. T isn’t sufficiently

sparse, the L-T-Z algorithm is used.
Tb is defined by the equation:

T, =T -T (3)
Using (1), (2) and (3) and rearranging the terms we can write:
Tc§=z+Tb§ (4)

Now, let us assume that TC is also nonsingqular. So

equation (4) can now be rewritten as

=1 =
_}£=Tc l+Tc Tbé (5)

And with the notations:
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(5) becomes
x=z+BT x (2
Let us consider the product T, *x on the rigth side of

equation (7):

L S 1 F X
o} 1 o
\: i1
tq *
Tb.-}£ 7 0 i
)
T T X
—1 o e o g —]

Let F and G denote the qxq upper and the pxp lower

a t

triangle matrices in Tb’ furthermore x~, x~ the pxl and gx1

column vectors containing p initial {xo,xl,...,x _1} and q

terminal values {xn_q,...,xn_l} of x, respectively.

In this notations the former product is:

-
|

We further define u and v column vectors, as
t 1

u=Fx", v=6x (9)

Equation (7) can now be rewritten as

u
x=z+BT ;=£+B-[_Q (10)
v
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If the values of u and y were known, (10) could be

evaluated easily to give x.

Since u and v depend on x, (10) as such is an implicit

equation. If we partition the matrix B, as

im 1%

B B B 9]

B BEE oW B gy (11)
Btl Btm Btt g
q D

then it is easy to obtain, from (9) and (10), the identities

G—IX= I Bllu+Bltv+zl

|
]

(12)

F "u=x =B "u+B "v+z

where 51 and gt are the pxl and gxl1 initial and terminal
vectors of z. The matrices F and G are nonsingular since t__p

and tq in T are nonzero.

By rearranging (12) we can write

L A
(13)
(G_] ‘Blt)l* -pll E=El
Let
0 F—l q Btt Btl 5
1T g Y P
G 0 P B B o)
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and

J=J]—J (1)

2
Therefore equations (13), when written in a (p+q)x(p+q)
matrix form, become
t
Y Z
J e 22 (]6)
i
u Z
Since equation (16) is a set of linear equations and
since J is nonsingular (it has to be true hence we supposed
that the matrix T is nonsingular an so (12) must be (p+q)
linearly independent equations in (p+q) unknowns

(x ceex) 1)), (16) can be solved to obtain

o’Xl""Xp—l’xn—q’ n

the values u.and

Therefore the overall algorithm to obtain the solution

of system (1) has 5 simple steps:

1. calculate B by (6)
2. calculate z by (6)
3. solve the (p+q) equations

of (16) to obtain u and v

u
4, calculate the product B+ 0
X
5. evaluate the solution
vector x by (10)

If we used for each step of the former method the
general algorithms, i.e. for the inversion of matrix T, and
for solution of linear equation (16) the well-known Jordan
and Gauss elimination algorithms, and for the matrix-vector
multiplication the traditional method, then the number of
computations required for the solution of (1) would be much
greater than, for L-T-Z algorithm. However by building on the

special properties of circulant matrices and the application of
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FFT algorithm, the number of computations required can

decrease significantly.

For the reduction of computations we need the following

theorems

Theoreml(T1): The inverse of a nonsingular circulant matrix

is also a circulant matrix. (Proved in [11])

Theorem2(T2): Suppose that C is an nxn circulant matrix and

D is the inverse of C. Let ¢ and d denote the first
column of C and D, respectively. Then

*

i AwIDFT(E . DET(2))

ii, by the application of the FFT, D can be obtained
with
2nlogn+n

computations. [12]

Theorem3(T3): Let c denote the first column of an nxn

circulant matrix C, a is a column vector with n

components and b is the product of C and a. Then

Tie the product vector b can be obtained by the
following formula:
b=IDFT (DFT(c) * DFT(a))

ii, the calculation of b can be accomplished in
3nlogn+n
computations via the FFT. [12]

Theorem4 (T4): Matrix J, in formula (15) is a Toeplitz matrix

and its elements can be calculated by
2. 2
p +gq~ +0 (p+q)
2

computations. [12]
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Based on these theorems every step of the former 5 step

method can be reformulated:

1’. The calculation of matrix B:
Suppose that t is the first column of Tc, then, according
to T1,; B 1s also a circulant matrix and its first columnj;
by T2 1sf

b=IDFT(1 ; DFT(%))
computations required: 2nlogn+n

Since B is a circulant matrix its first column defines it

completely.

2'. The calculation of vector z:
According to T3, the product-vector z can be obtained by
the formula:
2=IDFT(DFT(b) #* DFT(y))

computations required: 3nlogn+n

3’., The solution of the (p+q) equations of (16):
According to T4, the coefficient matrix of the linear
equation (16) is a (p+q)x(p+q) Toeplitz matrix, and so
its solution can be obtained by the L-T-Z algorithm via

3(p+q)2 computations.

4', The calculation of the product B-

1< lole

According to T3, for this multiplication we need only

3nlogn+n computations.

5'. The evaluation of the solution vector x:
In this step we must add vector z and the product-vector

obtained in the step 4.
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On the basis of these it can be seen, that the number of

computations required for the presented method is
2
0(nlogn) + 0((p+q)”)

and it will be efficient in comparison with other methods,
when the coefficient matrix is sufficiently large scale and
sparse, i.e. p,q<<n. (In the applications referred in the

introduction, such large scale, sparse matrices occur.)

Note: It seems to be a difficult problem to decide whether the
circulant matrix Tc is singular or not. However we have
a simple method for testing whether a circulant matrix

is nonsingular.

Theorem5 (T5): A circulant matrix is nonsingular if and only
if the discrete Fourier transform vector of its
first column doesn’t contain any zero component.
(Proved in [12])

IV. ABOUT THE IMPLEMENTATION

Since we implemented the presented algorithm in Fortran
language [13], so we shere able to tested the mentioned

algorithms on an IBM 370/145 type Computer.

In the following table the rounded CPU times required to
solve various sets of linear equations with banded Toeplitz

matrices can be seen.
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N Gauss elmination L-T-Z algorithm Proposed algorithm
(p=g=12) min sec min sec min sec
32 4 1 1
128 2 59 9 2
256 23 11 32 3
512 2 01 6
1024 8 03 11
2048 32 35 21
4096 127 33 44
8192 1 25
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OSSZEFOGLALAS

Nagyméretli Toeplitz-tipusu szalagmatrixok igen sok gyakorlati
alkalmazasi teriileten felmeriilnek [1]-[4]. A cikkben olyan
Tx=y alaku linedris egyenletrendszerek megoldasaval foglalko-
zunk, melyek egyilitthatd - matrixa Toeplitz-tipusu szalagmat-
rix. Megmutatjuk, hogy a T cirkularis kiterjesztésével az i-
lyen egyenletrendszerek - a jelenleg alkalmazott 0(n?) mive-
letigényli eljarasokkal szemben - O(nlogzn) miivelettel megold-
hatdék, Az eljaras abban az esetben nyujt hatékonysagndveke-
dést, ha a megoldandd linearis egyenletrendszer egyilitthato-

matrixa nagyméretii és ritka.
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