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Over time, pollutants are actively dispersed in the atmosphere, and their distribution area
expands significantly. Wind speed influences the spread of pollutants. These observations make it
important to take into account meteorological conditions when monitoring and forecasting the
impact of industrial emissions on the atmosphere. The developed mathematical model and
numerical algorithm are an effective tool for analyzing and predicting the distribution of pollutants
in the atmosphere.
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SUST SHAKLLANGAN JARAYONLAR TUSHUNCHASI VA XUSUSIYATLARI

Kabildjanov Aleksandr Sabitovich
“TIQXMMI” Milliy tadqiqot universiteti dotsenti
Pulatov G‘iyos Gofurjonovich
“TIQXMMI” Milliy tadqiqot universiteti assistenti

Annotatsiya: Mazkur tadgiqot ishi sust shakllangan jarayonlarni asosiy tushunchalarini va
xususiyatlarini tahlil gilishga bag‘ishlangan bo‘lib, unda tibbiy, ijtimoiy va texnologik tizimlarda
uchraydigan jarayonlar, jumladan noaniglik, ko‘p omillilik va formal modellashtirish
murakkabligi kabilar bayon etilgan.

Kalit so‘zlar: sust shakllangan jarayonlar, yurak-gon bosimi kasalliklari, ob-havo omillari,
noaniglik, sun’iy intellekt, ansambl yondashuv.
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HOHATHUE U XAPAKTEPUCTUKHU CJIABO COPOPMHUPOBAHHBIX
HPOLECCOB

AHHOTanus: JlaHHOEe wuCCIEAOBaHUE TIOCBSIIICHO aHAIM3y OCHOBHBIX TMOHATUM U
XapaKTePUCTHK CJ1a00 CHOPMUPOBAHHBIX MPOIECCOB, BCTPEUAIONINXCS B MEIAMIIMHCKHX,
COILIMAIbHBIX U TEXHOJIOTUYECKUX CUCTEMAX.

KitoueBble ciaoBa: cinabo chopMupoBaHHBIE MPOLECCHl, 3a00JIeBaHUS CEPIECYHO-
COCYAMCTON CHCTEMBbI, MOTOAHbIE (AKTOPbI, HEOMPEACIEHHOCTh, UCKYCCTBEHHBIH WHTEILICKT,
aHcamOJIeBbI€ MTOIXO/IBI.

CONCEPT AND CHARACTERISTICS OF WEAKLY FORMED PROCESSES
Annotation: This research focuses on analyzing the key concepts and characteristics of
weakly formed processes, which are observed in medical, social, and technological systems. It
discusses aspects such as uncertainty, multifactorial nature, and the complexity of formal
modeling.
Keywords: weakly formed processes, cardiovascular diseases, weather factors, uncertainty,
artificial intelligence, ensemble approaches.

Kirish. Bugungu kunda tibbiy, ijtimoiy va texnologik tizimlarda yuzaga keladigan ko‘plab
jarayonlar o‘zini murakkab tuzilishi, ko‘p omilliligi va noanigligi bilan ajralib turadi. Bunday
jarayonlarni an’anaviy matematik modellar bilan to‘liq tavsiflab bo‘lmaydi. Sust shakllangan
jarayonlar uchun to‘lig formal modelni tuzish mumkin bo‘Imagani sababli, ularni o‘rganishda
sun’iy intellekt yondashuvlari, chuqur o‘qitish algoritmlari va ansambl qgaror gabul qilish
tizimlaridan foydalanish zarur[1-2].

Sust shakllangan jarayonlar to‘liq formal ifodalanmaydigan, ko‘p omilli, dinamik va
noaniglikka ega bo‘lgan jarayonlardir. Ular tabiatan murakkab bo‘lib, ularni an’anaviy
deterministik modellar yordamida to°liq tahlil gilish murakkab. Ular odatda real hayotdagi tibbiy,
ekologik, ijtimoiy va texnologik tizimlarda uchraydi. Jumladan, yurak-qon tomir kasalliklariga
tashxis qo‘yish va ularni rivojlanishini bashorat qilish ushbu turdagi jarayonlar gatoriga
kiradi[3-4].

Sust shakllangan jarayonlarni asosiy xususiyatlari:

—Noaniglik: Jarayonlarni aniglashda barcha omillar noma’lum yoki ularni o‘lchash imkoni
cheklangan.

~Ko*p omillilik: Jarayonlar bir vaqtni o‘zida bir nechta mustaqil yoki mustaqil bo‘lmagan
omillarga bog‘lig bo‘ladi.

—Sub’ektivlik: Baholashda inson fikri va garorlari muhim rol o‘ynaydi.

—~Formal modellashtirish murakkabligi: Klassik matematik formulalar bilan ifodalash
imkoni yo‘q.

Sust shakllangan jarayonlarni eng sodda holda regressiya orqgali ifodalash mumkin:

Y=f+8(1)

bu yerda Y - chiquvchi giymat, f - noma’lum va murakkab bog‘liglik funksiyasi, & -
xatolik.

Yugorida keltirilgan regressiya modelidan foydalanishni yurak-gon bosimi kasalliklari va
ob-havo omillari misolida ko‘rib chigish mumkin. Bu orgali ob-havo omillari yurak-qon bosimi
kasalliklariga ganday ta’sir etishini kuzatish mumkmin. Quyidagi jadvalda ob-havo omillari va
gipertoniya kasalligi orasidagi bog‘liglik keltirilgan.
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1-jadval
Ob-havo omillari va gipertoniya kasalligi orasidagi bog*liglik
Omil Korrelyatsiya koeffitsiyenti (r)

Harorat (T) -0.42
Bosim (P) 0.37
Namlik (H) 0.22
Shamol tezligi (W) -0.18
Geomagnit faollik (G) 0.41

1-rasmda esa yurak kasalligi va harorat o‘rtasidagi bog*liglik grafigi keltirilgan.
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1-rasm. Yurak kasalligi va harorat o‘rtasidagi bog‘liglik

Grafikda harorat pasaygan sari gipertoniya bilan shikoyat giluvchilar sonini oshishi
ko‘rsatilgan.

Xulosa. Tadgiqot natijalari shuni ko‘rsatdiki, sust shakllangan jarayonlar murakkab, ko‘p
omilli va noaniq xarakterga ega bo‘lib, ularni an’anaviy deterministik modellar yordamida to‘liq
tavsiflash murakkab. Tadgiqotda ob-havo omillari va yurak-qon bosimi kasalliklari o‘rtasidagi
bog‘liglikni o‘rganish natijasida harorat pasayishi gipertoniya bilan kasallangan bemorlar sonini
ortishiga sabab bo‘lishi aniglandi. Shuningdek, bosim va geomagnit faollikni yurak kasalliklariga
ta’siri ijobiy korrelyatsiyaga ega ekani kuzatildi. Ushbu bog*ligliklarni oddiy regressiya modellari
yordamida ifodalash murakkab bo‘lib, sust shakllangan jarayonlar uchun moslashuvchanroq
yondashuvlar talab etildi. Kelgusida bunday jarayonlarni yanada aniqrog modellashtirish va
bashorat qilish magsadida sun’iy neyron tarmoglar, noaniglik nazariyasi va ansambl
yondashuvlarini yanada takomillashtirish lozim bo‘ldi. Mazkur yondashuvlar tibbiyot, ekologiya
va boshqa ijtimoiy sohalarda muhim garorlar gabul gilish jarayonlarida keng go‘llanilishi mumkin
bo‘ldi.
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KAFT TASVIRI BAZALARINI TUZILISHI, TEXNIK XUSUSIYATLARI,
QO‘LLANILISHI VA ZAMONAVIY MUAMMOLARI
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Annotatsiya: Mazkur tadgiqotda kaft tasviri bazalari biometrik identifikatsiya tizimlarining
asosiy resursi sifatida har tomonlama tahlil gilingan bo‘lib, unda bazalarni tuzish jarayoni, ularni
texnik xususiyatlari va qo‘llanilish sohalari batafsil yoritilgan. Shuningdek, CASIA Palmprint,
NEC Palm Database va PolyU Multispectral kabi mavjud bazalar tahlil gilingan. Tadgigot
jarayonida sifat muammolari, maxfiylik masalalari, standartlashtirishdagu muammolar va texnik
cheklovlar aniglangan bo‘lib, ishda ularni hal etish uchun tavsiyalar ham ishlab chigilgan.

Kalit so‘zlar: Kaft tasviri, biometrik ma’lumotlar bazasi, tasvir sifati, identifikatsiya
algoritmlari, ochigq baza, mashinaviy o‘qgitish, standartlashtirish, multispektral tasvir, kontaktsiz
tasvirlash.

CTPYKTYPA BA3 JAHHBIX U30BPAKEHUM JIAJTIOHEM, NX
TEXHUYECKHE XAPAKTEPUCTUKHU, IPUMEHEHUE 1 COBPEMEHHBIE
IMPOBJIEMBI

AnHoTanus: B nanHom ucciienoBanuu 6a3bl JTaHHBIX N300payKEHUH J1aIOHEN BCECTOPOHHE
aHAIM3UPYIOTCS KaK KJIIOYEeBOH pecypc OMOMETpHUYECKHUX CHCTeM ujeHTHdukauuu. B pabote
MoAPOOHO PacCMOTPEHBI MPOLIeCC COo3/aHusl 0a3 JaHHBIX, UX TEXHMUYECKUE XapPaKTEPUCTUKU U
obnactu mpuMeHeHHs. Takke MpoaHATU3UPOBAHBI CYIIECTBYIOIIHME 0aszbl JaHHBIX, TaKUE KakK
CASIA Palmprint, NEC Palm Database u PolyU, Multispectral. B xoae uccnenoBanust BEISIBICHBI
npoOJieMbl KauyecTBa, BOMPOCH KOH(MUIECHIIMATBLHOCTH, CJIOXHOCTH CTaHJApTHU3AIUU |
TeXHUYECKHE OTPaHUUYCHUS, a TAK)Ke pa3pabOoTaHbl PEKOMEHIAINH TI0 UX PEIISHHUIO.

KuroueBble cioBa: m300pakeHUs JagoHEH, OnmoMerpuyeckas 0as3a JaHHBIX, Ka4eCTBO
M300paKeHU, aaropuTMbl HWIACHTHU(PHUKALUU, OTKpbITas ©0a3a, MalmnMHHOE oOyueHwue,
CTaHJapTU3AIUS, MYJIbTHCIICKTPAIbHBIC N300paKeHHsI, 0ECKOHTAKTHAs ChEMKA.

STRUCTURE OF PALMPRINT DATABASES, THEIR TECHNICAL

CHARACTERISTICS, APPLICATIONS, AND MODERN CHALLENGES
Abstract: This study comprehensively analyzes palmprint databases as a fundamental
resource for biometric identification systems. It provides a detailed exploration of the database
creation process, their technical specifications, and application areas. Existing databases such as
CASIA Palmprint, NEC Palm Database, and PolyU, Multispectral have also been examined.
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