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Moaqalada hepatoselliilyar karsinomanin (HSK) marhalasinin toyini tigiin ekspert sistemin arxitekturast va
reallasdirilmasi prinsiplori haqqinda malumat verilmigdir. HSK-nin vaziyyati ona xas olan klinik alamatlarin
miimkiin giymatlorinin miixtolif kombinasiyalar ilo ifads olunur vo bu kombinasiyalarin verilmis siniflor tizra
tasniflondirilmasi asasinda HSK-min morhalosi tayin edilir. Istinad edilon parametrlorin va onlarin
alamatlarinin ¢oxlugu, miirakkabliyi, hom komiyyat, hom da keyfiyyat xarakterli olmasi sababindon yarana
bilacok hakim sahviarinin qarsisvun alinmast zorvurati HSK-min diagnostikast sisteminin islonilmasini
aktuallasdirnugdwr. Tadgigatda sistemin arxitekturas:, onu taskil edan bilik bazas, verilonlor bazasi, montiqi
naticagixarma va interfeys bloklarimin iy prinsipi, onlarin qarsihql funksional alaqasi gostorilmisdir.
Biliklorin tasvirinin produksiya modeli asasinda hakim-ekspertlorin biliklarinin qaydalara transformasiyasi
va bilik bazasinin formalasmasi, giris verilonlorinin miixtalif kombinasiyalarina uygun olaraq bilik
bazasindan miivafiq qaydamin isa diismoasi, diagnostik qorarin  gabulu va istifadaciya c¢atdiriimast
mexanizmini reallagdiran program tominati iglonilmisdir. Visual Study 2019 platformasinda C#
programlasdirma dilinda reallasdirilan diagnostik sistemin veb texnologiyalarla integrasiyast problemlari
hall edilmisdir. HSK-nin morhalasinin tayini sistemi sinaqdan kegirilmis va onlayn miihitda istismara qabul
edilmisdir.
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Hepatoselliilyar karsinoma (HSK) diinyada kobliyi, hom komiyyat, hom do keyfiyyot
xorgonglo olagoali Sliimiin asas saboblorindon xarakterli olmast HSK-nin diagnozu zamani
biridir [1]. Hor il diinyada toxminon bir yarana bilocok hokim sohvlorini vo bu
milyona yaxin insanda HSK askar edilir [2]. sobabdan pasiyent Oliimlarini qagilmaz edir
HSK miixtalif klinik alamatlorlo tozahiir edir [5, 6].
va ¢ox vaxt hepatit vo sirrozla sohv salinir [3, Hakimlorin is qgabiliyystinin zaiflomasin,
4]. HSK-nin Klinik voziyyetlori toromenin ohalinin hassas tobagesindon olan insanlarda
sayl, yayllma dorocesi, limfa diiyiinlorinin hokimloro vo klinikalara inamsiz miinasibot
voziyyoti, qaraciyorin funksional voziyyoti, yaranmasina sabab olan hokim sohvlari tibbi
orqanizmin imumi hali vo s. kimi 6nomli xidmotin keyfiyyatina ve bitdvliikds sehiyys
meyarlarla toyin edilir. Sadalananlar miixtalif sistemino manfi tasir gostarir [7].
klinik olamotlorlo xarakterizo olunur vo HSK-nin miialicasi ilo bagl yarana bilocok
onlarin miimkiin kombinasiyalar1 HSK-nin 7 hokim sohvlerinin qarsisinin alinmast vo bu
morhoalosindon birino uygundur [3, 5]. Son istigamotindo  tibbi xidmatin keyfiyyotinin
illor HSK-nin diaqnostikasi vo maorholssinin yaxsilagdirilmasit HSK-nin diagnostikast siste-
toyinindo  sisin  yayilmasini, qaraciyerin minin yaradilmasini aktuallasdirmigdir. Belo
parenximasini vo Umumi voziyyoti nozoro bir sistemin yaradilmasi onun arxitektur-tex-
alan tosnifatlar islonib hazirlanmisdir [3]. no_lo_ji prinsiplarinin, realla$d1r1lmas1 alqgrit-
Istinad edilon parametrlorin coxlugu, miirok- minin vo miivafiq program tominatinin islo-
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nilmasini talob edir. Toqdim edilon maqgals bu
problemlarin hallina hasr edilmisdir.

Moqalods HSK-nin diagnostikast {i¢iin
yaradilmis hokim gorarlarinin dostoklonmosi
sisteminin reallagdirilmasina  xidmoat edo
bilocok metodlar hagqinda malumat verilir.

Tadgiqatin material vo metodlari. HSK-
nin diagnostikasi ekspert sisteminin arxitek-
turast hokim qorarlarinin qobulunun dostok-
lonmoasi  sistemlorinin  ononovi  strukturuna
asaslanir vo dord asas komponentdon: verilon-
lor bazasi, bilik bazasi, (MNM) montiqi
naticogixarma mexanizmi vo istifadogi ilo
sistem arasinda qarsiligh linsiyyati tomin edon
interfeys blokundan ibaratdir [8, 9, 10].

Bilik bazasi hokim-ekspert biliklorinin
sistemd inteqrasiyasi osasinda formalasir,
daxil edilmis cari verilonlor asasinda MNM
ilo notico hasil olunur vo natico interfeys
bloku vasitasilo istifadogiya (hokima) otii-
riliir. Bu notico istifadoginin sistemoa daxil
etdiyi sorgunun cavabidir, sistemin qoraridir.

HSK-nin hans1 marhoalods olmas1 agagidaki
5 miiayinos veriloni osasinda toyin edilir [3]:

— toromanin say1;

— téromonin Ol¢iisii;

— damara invaziya;

— limfa diiyiin;

— uzaq metastazin olmasi.

Hor bir milayino veriloni miixtalif klinik
olamatlorls toyin edilir (codval 1) [3].

Sistemin verilanlar bazast HSK-nin mor-
halalarinin toyin edilmasi ti¢lin zoruri olan
olamatlor asagidaki informasiyalari 6ziindo
oks etdiron 3 cadvoalds toplanmisdir:

— toromolorin sayi, Olgiisi vo damar
invaziyasi haqqinda moalumatlar;

— limfa diiyiinlari ilo bagli malumatlar;

— toromolorin  organizmds  metastaz
vermasi ila bagli molumatlar.

HSK-nin diagnostikasi iizro ekspert siste-
minin bilik bazasi. Toromonin sayr (t1),
Ol¢iisii (t2) vo damar invaziyasi (t3) miiayino
verilonlorinin 1-ci cadvaldo gosterilon klinik
olamatlorinin bir-birilo 9 standart kombina-
siyast miimkiindiir vo bu kombinasiyalarin hor
biri HSK ilo bagh klinik voziyyotlordon (T1a;
Tlb; T2a; T2b; T3; T4a; T4b; T4c; T4d)
birins uygundur [3].

Cadval 1. Miiayins verilonlori, onlarin klinik slamatlori va sorti isaralonmalori

Miiayina verilani

Miiayina verilanlarinin kliniki alamatlari

Klinik alamatlarin sarti
isaralonmasi

Téromonin say1 (tl) Tok téroma tla
Coxsayli toromo tlb
Toromoni dlgiisi (12) 2 sm-o barabar va ya kigik t2a
2 sm-don boyiik t2b
5 sm-don kicik t2c
5 sm-don boyiik t2d
istanilon 6l¢iido t2e
Damar invaziyasi (t3) damar invaziyasi yoxdur t3a
damar invaziyasi vardir t3b
portal venanin boyiik saxalorine invaziya vardir | t3c
hepatik venaya invaziya vardir t3d
yaxin orqanlara (6d kisasindon basqa) invaziya | t3e
vardir
peritona perforasiya vardir t3f
Limfa diytinii (N) limfa ditytinii toyin edilmir NXx
limfa dilyliniindo metastaz yoxdur NO
limfa diiyiiniindo metastaz vardir N1
Uzag metastaz (M) uzaq metastaz yoxdur MO
uzaq metastaz vardir M1
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Klinik vaziyyatlorin limfa dilylinliniin ii¢
klinik olamati (Nx, NO, N1) vo wuzaq
metastazin iki klinik olamoti (MO, MI) ilo
kombinasiyasindan 54 (9x3x2) miimkiin
situasiya yaranir vo onlarin hor biri HSK-nin
7 morholasindan (IA, 1B, I, 1A, 11IB, IVA,
IVB) birins uygundur.

Beloliklo, 5 miiayino veriloninin klinik
olamatlori asasinda HSK-nin hanst moarhalado
olmasinin toyini ilo bagl ekspert biliklorinin
(miithakimolor) qaydalara transformasiyasi
asagidaki iki morfalado yerina yetirilir.

1-ci marhala — HSK ilo bagh klinik
vaziyyatin tayini. Téromonin sayi (t1), dl¢iisii
(t2) vo damar invaziyasi (t3) miiayins verilon-
lorinin miimkiin klinik olamatlori asasinda
formalasan T — Klinik vaziyyatlorini asagidaki
kimi ifado edak:

T = <Tla; Tlb; T2a; T2b; T3; T4a; T4b;
T4c, T4d>9 klinik voziyystlo bagli hokim-
ekspertlordon alinan bilik asagidaki miiha-
kimolorls ifads edilir:

1. Ogor térama say1 — tok, tdroma dlciisii
— 2 sm-dirso, vo ya ki¢ik, damara invaziya
yoxdursa — T=Tla;

2. Ogor toroma say1 — tok térama, téromo
Olgiisi — 2 sm-don boyiikdiirso, damara
invaziya — yoxdursa — T=T1b;

3. Oger toramo say1 — tak, toroma ol¢iisii
— 2 sm-don boyiikdiirss, damara invaziya —
varsa — T= T2a,;

4. Ogor téromo say1 ¢ox, téromo Olclisii —
5 sm-dan kigik olarsa — T=T1b;

5. Ogor toroma sayi ¢ox, toromalardan an
az1 birinin 6l¢iisii 5 sm-don boyiik olarsa —
T=T3;

6. Ogor toromo sayr tok Vo ya ¢ox,
térama hor hansi 6lgiids olarsa, portal venanin
boyiik saxalaring invaziya varsa T=T4a;

7. Ogor toromo sayr tok Vo ya ¢ox,
toromo hor hanst o6lgiido olarsa, hepatik
venaya invaziya varsa — T=T4b;

8. Ogor téromo sayr — tok vo ya ¢ox,
toromo hor hanst Olgiido olarsa, yaxin
orqanlara (6d kisasindon basqga) invaziya —
varsa, bu zaman T=T4c;

9. Ogor toromo sayr tok Vo ya ¢ox,
toromo Ol¢iido olarsa, peritona perforasiya
varsa — T=T4d.

1-ci  codvolo istinad etmoklo  Klinik
vaziyyatlorlo bagli biliklorin tasvirinin IF-
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THEN c¢ixarts modeli osasinda asagidaki
qaydalar formalagdirtlir vo sistemin BB-ys
daxil edilir:

—R1. If ((tL is tla) and (t2 is t2a) and (t3 is
t3a)) then (T is Tla)

—R2. If ((tL is tla) and (t2 is t2b) and (t3 is
t3a)) then (T is T1b)

—R3.If ((t1 is tla) and (t2 is t2b) and (t3 is
t3b)) then (T is T2a)

—R4. If ((t1 is t1b) and (t2 is t2c) and ((t3is
t3a) or (t3 is t3b))) then (T is T2b)

— R5. If ((t1 is tlb) and (t2 is t2d) and
((t3is t3a) or (t3 is t3b))) then (T is T3)

— R6. If (((t1 is tla) or (t1 is t1b)) and ((t2
is t2a) or (t2 is t2b) or (t2 is t2c) or (t2 is
t2d)) and (t3 is t3c)) then (T is T4a)

— R7. If (((t1 is tla) or (t1 is tlb)) and ((t2
is t2a) or (t2 is t2b) or (t2 is t2c) or (t2 is
t2d)) and (t3 is t3d)) then (T is T4b)

— R8. If (((t1 is tla) or (t1 is t1b)) and ((t2
is t2a) or (t2 is t2b) or (t2 is t2c) or (t2 is
t2d)) and (t3 is t3e) then (T is T4c)

—RO. If (((t1 is tla) or (t1 is tlb)) and ((t2
is t2a) or (t2 is t2b) or (t2 is t2c) or (t2 is
t2d)) and (t3 is t3f) then (T is T4d).

2-ci marhala — HSK-min marhalasinin
tayini ilo bagh ekspert biliklarinin gaydalara
transformasiyast. Klinik vaziyyatlorin, limfa
ditytiniiniin (N) vo uzaq metastazin (M) klinik
olamotlori ilo 54 miimkiin kombinasiyasinin
hor biri HSK-nin 7 morhalasindon birino
uygundur vo bununla bagli hokim-ekspert-
lordon alinan biliklor asagidaki miihakimas-
lords ifads edilir:

1. Ogor T=Tla, limfa diiyiiniindo Vo uzaq
nahiyslordo metastaz yoxdursa — HSK IA
morholosindadir;

2. Oger T=Tlb, limfa diiyliniindo Vo
uzagda metastaz yoxdursa - HSK IB
morholasindadir;

3. Ogor T=T2a va ya T=T2b olarsa, limfa
limfa diyiiniinde Vvo uzagda metastaz
yoxdursa — HSK 11 marhalasindadir;

4. Ogor T=T3 olarsa, limfa diiyliniindo
uzagda metastaz yoxdursa — HSK 1A
morhalasindadir;

5. Ogor T=T4a vo ya T=T4b, vo ya
T=T4c, vo ya T=T4d olarsa, limfa diiyiiniinda
metastaz vo uzaq metastaz yoxdursa, bu
zaman HSK 1B marhoalasindadir;



6. Ogor T=Tla vo ya T=Tlb, vo vya
T=T2a, vo ya T=T2b, vo ya T=T3, vo ya
T=T4a, vo ya T=T4b, vo ya T=T4c, vo ya
T=T4d olarsa, limfa diyiiniindo metastaz
vardirsa, uzaq metastaz yoxdursa — HSK IVA
marhoalasindadir;

7. T=Tla vo ya T=T1b, vo ya T=T2a, Vo
ya T=T2b, vo ya T=T3, vo ya T=T4a, vo ya
T=T4b, vo ya T=T4c, vo ya T=T4d olarsa, limfa
dityiinii toyin edilmirss vo ya limfa diiyiiniinds
metastaz yoxdur vo ya vardirsa, uzaq metastaz
vardirsa — HSK 1VB morhalosindadir.

Belaliklo, biliklorin tasvirinin IF-THEN
cixarts modeli osasinda HSK-nin morhalo-
sinin toyini t¢lin asagidaki 7 gayda forma-
lagdirilir vo sistemin BB-yoa daxil edilir:

— R 10. If (T is T1a) and (N is NO) and (M
is M0) then (HCC staging is 1A)

— R 11. If (T is T1b) and (N is NO) and (M
is M0) then (HCC staging is IB)

—R 12.1f (((T is T2a) or (T is T2b)) and (N
is NO) and (M is MQ0)) then (HCC staging is
i)

— R 13. If ((T is T3) and (N is NO) and (M
is M0)) then (HCC staging is I11A)

— R 14. If (T is T4a) or (T is T4b) or (T is
T4c) or (T is T4d)) and (N is NO) and (M is
MO0)) then (HCC staging is I11B)

—RI5. If ((Tis Tla) or (Tis T1b) or (T is
T2a) or (T is T2b) or (T is T3) or (T is T4a) or
(T is T4b) or (T is T4c) or (T is T4d)) and (N
is N1) and (M is MO0)) then (HCC staging is
IVA)

—R 16. If (T is Tla) or (T is T1b) or (T is
T2a) or (Tis T2b) or (T is T3) or (T is T4a) or
(T is T4b) or (T is T4c) or (T is T4d)) and ((N

is Nx) or (N is NO) or (N is N1)) and (M is
M1) then (HCC staging is IVB).

Beloliklo, HSK-nin marhalasinin tayini
zamani ekspert sisteminin bilik bazasi 16
gayda osasinda formalasir vo onlardan 9
gayda klinik vaziyystin toyini vo 7 gayda
HSK-nin marhalasinin tayini ilo baghdir.

HSK-nin marhalasinin tayini iizra ekspert
sisteminin  mantigi naticagzxarma  mexa-
nizmi. Daxil olan cari giris verilonlori (klinik
olamotlor) osasinda MNM-do miiayino veri-
lonlorinin emali modulunda yeni fakt forma-
lagir. Fakt bilik bazasindaki qaydalarin antise-
dent (sort) hissasi ilo tutusdurulur, uygunluq
hali tesdiglondikdos homin gayda iso diisiir,
gayda MNM-do HSK-nin marhalasinin tayini
sxemini formalagdirir. Se¢ilmis sxemin (gay-
danin) konsekvent (notico) hissasi interfeys
blokuna otiiriiliir.

HSK-nin marhalasinin tayini iizra ekspert
sisteminin interfeys bloku. Interfeys bloku
istifadoagi (hokim) ilo ekspert sistem arasinda
tinsiyyati tomin edir. 1-ci sokilda sistems da-
xil olmagq ti¢lin giris pancarasi verilmisdir.

Interfeys  bloku  vasitosilo istifadaci
torofindon pasiyentin miiayino Vverilanlari,
daha dogrusu, cari klinik olamatlor sistema
daxil edilir vo “Diagqnostik natica” diiymasi
sixilir (sokil 2). Bundan sonra sistemin VB,
BB, MNM-in qarsiligli olagodo aktvlogmasi
naticasinds interfeys bloku vasitasilo sistema
daxil edilmis 5 miiayino Veriloninin Klinik
slamotlori; HSK-nin marhalasi ilo bagh
almmig notico; toyin edilmis HSK-nin
morhalasinin diisturu istifadagiys ¢atdirir.

Qaraciyer xastaliklerinin diagnozu sistemi

(‘
L

L]

Daxil olun

Sokil 1. HSK diagnostik ekspert sistemina giris pancarasi
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Hepatosellular karsinomanin marhalasinin tayini
Taramelarin say:
Toremalarin &l¢lsi (an boyiylnin IZI sm.
- Yoxdur | Var |
Damar invaziyas:
Portal venanin béyiik saxalerine invaziya Yoxdur | Var |
Hepatik venaya invaziya Yoxdur | Var |
Yaxun organlara (Gd kisesindan bagga) invaziya Yoxdur Var
Peritona perforasiya Yoxdur | War |
Limfa dilyiind z s'mil| a |
Uzaq metastaz Yoxdur | Var |
Diagnostik natica
Toramanin sayi 2
Taramanin dlglsi [
Damar invaziyas: Var
Portal venanin béyiik saxalarine invaziya Var
Hepatik venaya invaziya Youdur
¥axin organlara (od kisesinden basga) invaziya Yoxdur
Paritona perforasiya Yoxdur
I Matastaz
Limfa diydni yaxdur
Uzaq metastaz Yoxdur
1 L
Hepatosellular karsinomamin marhalesi | e |
| TaaNOMO |

Sokil 2. interfeys bloku vasitosilo HSK-nin hanst marholoda olmast ilo bagh naticenin
istifadagiyo ¢atdirilmasi pancarasi

2-ci sokildo gostorilon halda sistemin
diagnostik gorarinin HSK-nin IIIB marhals-
sinda oldugu gostarilir. Bu gorarin diisturunda
HSK-nin klinik vaziyyatinin T4b ilo ifads
olundugu gostarilir vo bu gorar R7 vo R14
qaydalarinin aktivlosmasi naticasinds alin-
misdir.

HSK-nin diaqnostik ekspert sistemini
toskil edon arxitektur komponentlorin yuxa-
rida tosvir edilon is prinsiplori gostorir Ki,
onlarin har biri boyiikk shomiyyato malikdir.
Lakin onlar yalniz qarsiliglt alagads faaliyyot
gostordikdo sistemin yaradilmasinda nazordo
tutulan moagsads nail olmaq miimkiindiir.
Toklif edilon arxitektur-texnoloji prinsiplor
osasinda HSK-nin diagnostikas1  ekspert
sisteminin reallasdirilmasi Visual Study 2019
platformasinda C# proqramlagdirma dilindo
yerina yetirilmisdir.

Miizakira HSK-nin hans1 marholods olma-
st ¢oxlu sayda klinik oalamatlorin miimkiin

standart kombinasiyalar1 asasinda miisyyan-
losdirilir. Bu kombinasiyalarin yadda saxlanil-
masinin ¢atinliyi, gorar gobulu zamani vaxt
mahdudiyyati va talaskanlik, hokimin fiziki
va psixoloji durumu ilo bagli sabablor “qos-
don edilmayan hokim sohvlorini” qacilmaz
edir. Problemin halli tigiin hokim gorarlarinin
gobulunu  dostokloyan  sistem  yaratmaq
mogqsadilo ananavi texnologiyalar ssasinda ilk
dofo olarag HSK-nin diagnostikas1 {izra
ekspert sistemi yaradilimisdir.

Sistemdo HSK-nin morhalasinin  tayini
ticin yerli hokim miitoxassislorimizin toklif
etdiklori miiallif yanagmasina istinad edil-
misdir. Perspektivdo digor modellor (masalan,
HSK-nin marhalasinin tayini iiciin Barselona
modeli) osasinda da biliklorin tasvir model-
lorinin islonilmasi, bilik bazasinda olan gay-
dalarin genislondirilmosi, miixtolif yanas-
malarla alinan naticalorin tutusdurulmasi ilo
miixtalif masalalarin holli do nozards tutulur.
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HSK-m1 xarakterizo edon Kklinik olamatlor,
onlarin cari giymoatlori vo alinan noticalori
yadda saxlayan verilonlor bazasi yaradil-
mugdir. Belo bir verilonlor bazasinin yaradil-
mas1 golocokds masin tolimi metodlarinin
totbigi ilo HSK-nin diagnostikasi sisteminin
islonilmosi tigiin istifads edils bilor.

Sistemin Visual Study 2019 platforma-
sinda C# proqramlasdirma dilinds reallas-
dirilmasi ona internetds olyetorliyi tomin edir,
zaman vo mokandan asili olmayaraq sistem-
don eyni vaxtda bir ne¢o hokimin istifadasino
imkan yaradir.

HSK-nin diagnostikasi ekspert sisteminin
hokim-miitoxassislorin istiraki ilo kegiriloan
smagqlart onun kiitlovi istifado tgiin yararh
oldugunu tesdiglomisdir. Bu baximdan siste-
min oasas ohomiyyati onlayn miihitdo qorara
golmakda hakimlara dastok gostoran instru-
mental vasito Kimi istifadosi ilo toyin edilir.

Sistemin catismayan cohati HSK-nin mor-
haloasinin tayini ilo bagh yeniliklorin, Klinik
alamatlorls bagli dayisikliklarin va s. sistemda
operativ sokildo nozoro alinmasi imkaninin
olmamasidir. Bu imkanin reallagdirilmasi
kompiiter miithondisi vo programg¢inin birgo
sayi ilo sistemds miivafiq islor yerinoa
yetirildikdon sonra miimkiindiir.

Ugurlu mialico tsulunun segilmasinin
baslica morholasi diizgiin diagnozun qoyul-
masidir. Bu baximdan, islonilmis diagnostik
sistem HSK-nin miialicasi tizro intellektual
sistemin yaradilmasinin ilkin marhalasi kimi
dayarlondirilo bilor vo hazirda bu istiga-
motindo todgigatlar davam etdirilir.

Natica

Beloliklo, HSK-nin diagnostik ekspert
sisteminin yaradilmasi prinsiplari vo program
tominati1 islonilmisdir. Bu naticonin oldo
olunmasi tglin asagidaki masalolor hall
edilmisdir:

— Sistemin arxitektur komponentlori
olan verilonlor bazasi, bilik bazasi, montiqi
noticogixarma mexanizmi vo interfeys blok-
larinin yaradilmasi, formalagsmasi vo foaliyyat
prinsiplori islonilmisdir;

— Sistemin komponentlorinin qarsiliqh
olagads foaliyyatini tomin edon arxitekturasi
Vo funksionallagsma prinsiplori islonilmis,
diagnostik gorarin alinmasi alqoritmi toklif
edilmis, sistemdon onlayn miihitds istifadani
tomin etmok iiclin onun proqram tominati
Visual Study 2019 platformasinda C# prog-
ramlasdirma dilindo reallasdirilmisdir.
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CUCTEMA NOAAEPKKH NNPUHSTHS BPAYEBHBIX PEIIEHUI
A JMATHOCTHUKU 'EITATOLNEJIJIIOJIAAPHOU KAPIIMHOMBbI

M.I'.Mamenosa’, H.FO.Baiipamos?, 3.'.lxxa6paniosa’, M.M.Maunadasr', M.P.I'yceiinoBa®
YUnemumym ungpopmayuonnvix mexnonozuii; *Kagpedpa xupypeuueckux 6onesueii |
A3zepbaiiodcancko2o MeouyuHcKo2o yrusepcumema, baxy, Aszepbatioscan

Peziome. B cratbe mpeacTaBieHbl CBENEHHS 00 apXWTEKType W NPUHIMIAX PeaTH3aluu 3KCIEPTHON
cucreMbl auarHoctuky remarouermronsipaod  kapuumHoMmbl (ILK). Cocrtosane I['LIK  ompenensiercs
MHOXECTBOM PA3IMYHbIX KOMOMHALMM BO3MOXKHBIX 3HAUEHMH, XapaKTEPHBIX I HEro KIMHUYECKUX
MPU3HAKOB, HA OCHOBE I'PYMIIMPOBKH KOTOPBIX MO 33JaHHBIM KiaccaM uieHuuguuupyetcs cragus ['LK.
HeoOxomumocTs mpenoTBparieHusi BpadeOHBIX OMIMOOK, KOTOpPHIE MOTYT BO3HHKHYTh H3-32 OOJIBIIOTO
KOJINYECTBa KJIMHUYECKUX MPU3HAKOB W MX 3HAUYEHHH, KOJMYECTBEHHOTO M Ka4eCTBEHHOT'O XapaKTepa 3THX
ToKazareyiell akTyalnm3upoBaid mpobiemy pazpabotku cuctembl nuarHoctuku ['1IK. B uccremoBanuu
NPEACTaBIEHBl apXUTEKTypa CHUCTEMbl, NPHUHLIMIBI Pa0OTHl W (YHKUMOHAIbHAs B3aUMOCBS3b €ro
CTPYKTYPHBIX KOMIIOHEHTOB — 0a3bl 3HaHMH M 0a3bl JaHHBIX, MEXaHM3Ma JIOTMYECKOTO BBIBOJA U
untepdelicHoro Ooka.

Ha ocHOBe nmpoayKIMOHHOW MOAENH NMpPEACTaBIICHUs 3HAaHUH pa3paboTaHO HMpOrpaMMHOE OOecIeyYeHHE,
peanmsyloliee MexaHu3Mbl TpaHchOpMalMy 3HAHUK Bpauyei-dKCIEepPTOB B MpaBuia U GOpMUpOBaHUE 0a3bl
3HAHWH, aKTUBaLMM M3 0a3bl 3HAHMH IIPAaBUJ, COOTBETCTBYIOLIMX PAa3IMYHBIM KOMOMHALMSAM BXOIHBIX
JAHHBIX, TPUHATHE JAWArHOCTHMYECKHX peIleHW M HX MpPEAOCTaBICHUE IOJIb30BaTeNsIM. Peannzanus
cuctembl auaraoctukd ['TIK ¢ ncnonms3oBanmneM s3bika mporpammupoBanus C# Ha miatdopme Visual Study
2019 mo3Bonmna pemuTh MpodiieMy ee WHTerpanuu ¢ BeO-TexHomorusiMu. CHcTeMa AMAarHOCTKH CTagui
I'IK npoTtecTupoBaHa U MPUHATA K HKCIUTyaTalllo0 OHJIAWH cpeae.

DECISION SUPPORT SYSTEM FOR THE HEPATOCELLULAR CARCINOMA DIAGNOSIS

M.H.Mammadova', N.Y.Bayramov’, Z.G.Jabrayilova', M.I.Manafli', M.R.Huseynova®
!Institute of Information Technology, Baku, Azerbaijan
Department of | Surgical Diseases, Azerbaijan Medical University

Summary. This article provides information on the architecture and implementation principles of the
expert system for the diagnosis of hepatocellular carcinoma (HCC). The state of HCC is expressed by
various combinations of possible values of its clinical signs, and the HCC staging is determined based on the
classification of these combinations by given classes. The need to prevent medical errors due to large
number, complexity, and quantitative and qualitative character of parameters referred to has made the
development of the HCC diagnosis system urgent. This article presents an architecture of the system and its
constituent knowledgebase, database, working principle of logical reasoning and interface blocks, and their
mutual functional relationship. Based on the knowledge description production model, this study develops
software realizing the mechanism of transforming the knowledge of doctors-experts into rules and forming a
knowledgebase, activating the appropriate rule from the knowledge base according to various combinations
of input data, making a diagnostic decision and delivering it to a user. The diagnostic system implemented in
C# programming language with web technologies is integrated on Visual Study 2019 platform. HCC staging
system is tested and run online.
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