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a face in the image and returns the coordinateseof th
corresponding rectangle. Conclusion
Next, the eye area is highlighted in the resulting Thinking is the process based on associations. To
rectangle with a special face metric (Fig. 3). recall a particular fragment the human brains simulate
, a rather long chain of associations. People, who have
8/10 lost their memories, have the broken chain, to restore
it sometimes only a few units are enough.
/ \ This project is aimed at being used in departments
—— — of psychiatry and neuropsychology of different hiesp
‘ ‘ . tals and clinics. The program will be used by-ps
m //':W"s chologists and psychiatrists to test patients. Jdint e
\ . _ forts should lead to a qualitative result.
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Nowadays there is a large-scale introductiomef i Educational ISs are designed for informatiop-su
formation technologies in the field of medicine. Thisport of training processes in medical institutions- A
process is connected with significant changes id-me cording to pedagogical principles of assessing
ical theory and practice. These changes are associa knowledge level these systems are divided into the
with making adjustments for medical worker training.following types:

The main purpose of any medical information syster 1.  Educational ISs based on the principle “ques-
(MIS) is a complex problem solving of information tion-answer” controlling students’ knowledge due to
collection and analysis, as well as and controbpro the ansvers to the systems’ questions, selected from
lems of therapeutic-and-preventive and financial a possible options.

tivities of institutions [1]. 2. Educational ISs providing knowledge as e-

There is a functional classification of information learning courses and study guides. They contcel a
systems (IS); which include five functional IS classes quisition of knowledge on the principle “question-

1. Medical and technological IS. answer”.

2. Directory system. 3. Educational ISs based on knowledge bases
3. Statistical IS. and containing information about problem-solving
4. SearchIS. methods, including expert and inference systems [1].
5. Educational IS. The article is focused on the problem of creating

software for instructive MIS. Software includes hat
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ematical processing methods of biomedical iinfo The last requirement determines the necessity to
mation, algorithms and programs that implemerst sy perform the program as a separate module using o
tem operation. ject-oriented programming [4].

One of the most widespread and effective methods Listing 1. The structure interface

to study the heart’s dynamic and mode of its function-

ing diagnosis is the analysis of electrocardiograms.

Despite the fact that there are costly and complex ca

diac tests, electrocardiography is the safest instnume

tal method to confirm a lot of diagno$3].
Electrocardiogram (ECG) is a graphic visualiz

tion (registration) of electric pulse passage through

struct Info

{

AnsiString FIO; // User info
AnsiString Group;

int Percent; // Result

2

Listing 2. The class interface

the cardiac conduction system. Electric pulse passage class Test
through the cardiac conduction system is recorded on {

the vertical axe as peaks up and curves down on plot.

These peaks are called electrocardiogram’s prongs
and they are denoted in Latin letters@® R, S T and
U. Moreover, time during the pulse passes through

protected: // To transmit parameters

Info List; // User list

TStringList *RLst; // Right answers

public:

certain heart's parts is recorded on the horizontal axe
of ECG plot [2].

Test(); /I Constructor without parameters
Test(AnsiString NameFileR);

o ~Test(){}; // Destructor
e int Percent; // Result
R void PutFIOGroup(AnsiString FIO, AnsiString

Group); // Get the data
AnsiString GetFIO(){return List.F10;}
AnsiString GetGroup(){return List.Group;}
TStringList* GetR(){return RLst;} //Answers

e void CalcResult(); / Calculate the result
PR Segment

void PutResultinFile(char *); // Save the result
¥
The application is to work in the following way:
when it has already started, user can exit, getr-info
mation about the program and go to the “Training” or
S “Testing” modes.

PR Interval

rw Training Sl l—I—J:' l (=l =

Beturn to mainmenu  Reference  Exit

QT Interval

Flg 1. ECG 1. Analysis of heart rhythm and conduction
1] Azzezzment of the regularity of heart rate
Analyzing the ECG people should follow a strict ||| ~ vegiar
Sequence: 2] Calculation of heart rate =

e heart rhythm and heart rate;

e intervals that reflect conduction; £ e

e the electrical axis of the heart; . :E . 1122

e description of QRS complex; - -

e  description of ST segment and T prong. ~ 70 140

Every doctor should know how to read electreca 80 150

diogram. That is why it is necessary to create aisim 30

lator that will allow to train to decrypt the electroca
diogram in a virtual environment. The simulator mus
help medical students, medical staff and cardiologist
decrypt ECG competently. It will strengthen the &xis
ing knowledge, and therefore, it will reduce the risk o
incorrect diagnosis.

An application designed for testing must adhere t

a number of requirements: K

- analyze conelation between atial excitations and ventricles inzach

1. To have intuitive, logical interface.

2. To get the result quickly.

3. To have an ability of saving results.

4. To have an ability of including the test in
(high-level) structure with higher level.

3] Source definition of excitations:
- define the moments of atrial excitation [prongs P

05 -
e o

- azzess the direction of spread of excitation through the atria

T usual, downward '

heart cycle:
a] define heart department that excites the first

" atrium " wenticles

Fig. 2. I\/I_(;de“Training”
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[P =R

I B Testing -

Return to main menu  Reference  Exit

1. Analysis of heart rhythm and conduction

1]'Assessme.nt of the regularity of heart rate

| regular LJ
2] Calculation of heart rate
|50 =~

a0 -

m

120 x,

—

2. Determination of the position of the heart's

electrical axis
| =]

3. Analysis of atrial prong P

| 2

4. Analysis of ventricular complex QRST:

1] &nalyziz of complex GRS

| =

Fig. 3.Mode “Testing”

Training mode is designed to form an exacbalg

When user has selected “Training” or “Testing”,
the registration window opens and user registers. Next
the window with the appropriate test mode and the
window with ECG picture open. The window with
ECG picture must be decrypted by user’s answers in
system’s questions.

When testing completed, the result is displayed on
the screen and stored in the file.

Despite the seeming simplicity of the algorithm,
the process of ECG analysis is rather time-consuming.
It is necessary to analyze the types of prongs and
segments changes to identify pathologies, if there are
any, and after that to choose a diagnosis from a large
number of variants.

The system is planned to be implemented in test
operation in the city hospital number 3 in Tomsk.
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Beenenne

MHoromMepHble MUKTOrpaduKu — HE OUYEHb IIPO-
CTOM, HO MOILHBIM MCCIEN0BATENbCKUN UHCTPYMEHT
pa3BeIOYHOrO aHaJM3a JAAHHBIX. | TaBHAs Waes Tako-
ro METOJ]a aHajdu3a OCHOBaHA Ha YEJIOBEYECKOH CIIo-
coOHOcTH "aBTOMaTH4ecKdn" (DUKCHPOBATH CIIOKHBIC
CBSI3M MEXIYy MHOTUMH II€PEMEHHBIMH, €CIH OHH
MPOSIBISIIOTCS. B ITOCIIEIOBATENILHOCTH 31eMeHToB. C
MOMOIIBIO0 TUKTOTPa)KOB MOKHO TIPEJICTABUTD diIe-
MEHTapHble HaOJIOJICHNS] KaK OT/AENbHBIE Trpadude-
CKHE OOBEKTHI, TA€ 3HAYCHUS NEPEMEHHBIX COOTBET-
CTBYIOT ONpEENICHHBIM YepTaM WIH pa3MepaM 00b-
ekTa (0OBIYHO OJTHO HAOIOZCHHE = OTHOMY OOBEKTY).

Jlnma YepHOBa — 3T0 01MH U3 HamboJiee HHTEpEC-
HBIX TUNOB nukTorpadukoB. Herman Chernoff mpu-
JyMaJl MCTIONIB30BaTh ISl TIOWCKA 3aBUCUMOCTEH OI-
HHUX CTaTHCTHYECKUX IOKa3aTeNel oT Ipyrux (Koppe-
JsIuMit) pecypcsl Mo3ra, OTBEYalolHe 33 paclo3HaBa-
HUE JIHII.

Wrak, muna YepHosa (Chernoff Faces) — ato cxe-
Ma BH3YaJBHOTO MPEACTABICHUS MHOTO(paKTOPHBIX
JAHHBIX B BHJE ueloBeueckoro nuua. s kaxaoro

HaOJIIOJIEHUs] PUCYETCs OTAeNbHOe "IMHIo", T/Ie OTHO-
CHUTCIIbHBIC 3HA4YCHHUA BLI6paHHBIX TMIEPEMEHHBIX
MpeACTaBICHbl Kak ()OPMBI M pa3Mepbl OTAEIBHBIX
4epT Juua (HarnpuMmep, JUIMHA HOCa, Yroll Mexay Opo-
BAMHU, IIMPUHA JIULA).

CJI0°KHOCTh JAHHOTO METO/Ia, 3aKJIF0YAeTCs B Ipa-
BUJILHOM COITOCTABIICHUH UCCIIEYEMbIX MMEPEMEHHBIX
¢ yactamu Jsmia. [Ipu ommbKe BaXkHbIE 3aKOHOMEp-
HOCTH MOTYT OCTAThCsl HE3aMEUEHHBIMHU.

IIpencraBieHne MHOTOMEPHBIX JaHHBIX B BHJE
nukTorpagukos «JIuna Yepnosa»

Wudopmanus u3 OKpyKaromed cpeasl, KOTOPYIO
BOCIIPMHUMAET YEJIOBEK, BBI3BIBAET Yy HEr0o OIpere-
JICHHBIE SMOIMH. OMOUMSMH HAa3bIBAIOT Oojiee WIH
MEHEE YCTOHYMBBIE IICUXUYECKHE COCTOSIHMS, BBIpa-
JKaIOL[Me OTHOLIEHWE YeJOBeKa K IPYIHM JIOJSIM, K
caMoMy cebe, K OKpYXalollel »XM3HH. Y YeloBeKa
BBISIBIICHO HIECTh TaKUX YHHBEPCAIbHBIX COCTOSHHN
SMOUMI: IPYCTh, THEB, PAJIOCTh, CTPAX, OTBpAILEHUE U
ynuBneHue. Kaxmas sMorusi oToOpaxkaeTcst Ha JIUIIE,
MIO3TOMY BBIPQXXEHUS JIMLA SIBJISIFOTCS] HAJIEKHBIM MH-
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