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SUN'TY INTELLEKT VA ULTRATOVUSH DIAGNOSTIKASI: HOMILA
RIVOJLANISHIDAGI O'ZGARISHLARNI ERTA ANIQLASHNING ZAMONAVIY
IMKONIYATLARI

Sitora Diniqulova Abdullayevna
Zomin Abu Ali ibn Sino nomidagi jamoat salomatligi texnikumi Akusherlik va
ginikologiya fani o qituvchisi.

Annotatsiya: Dolzarbligi: Zamonaviy akusherlik amaliyotida homila rivojlanish
nugsonlari va homila ichi o'sishidan orgada qolishni (IUGR) erta bosqichda aniglash
perinatal kasallanish va o'lish ko'rsatkichlarini kamaytirishda hal qiluvchi ahamiyat kasb
etadi. An'anaviy ultratovush diagnostikasi mutaxassisning subyektiv omiliga bog'liq bo'lib,
xatolar ehtimolini saqlab qoladi.

Magsad: Homila biometrik ko'rsatkichlarini baholashda sun'iy intellekt (Al) va
mashinaga o'qitish (Machine Learning) algoritmlarining diagnostik samaradorligini
baholash.

Material va usullar: Tadgiqot 2024-2026-yillarda tibbiyot markazlarida 11 va III
trimestrdagi 200 nafar homilador ayol ishtirokida amalga oshirildi. Ultratovush tekshiruv
ma'lumotlari maxsus Al dasturiy algoritmlari yordamida qayta ishlandi va standart shifokor
xulosasi bilan giyoslandi.

Natijalar: Sun'iy intellekt yordamida tahlil qilingan ultratovush tasvirlari homila
biometrik parametridagi og'ishlarni erta muddatlarda aniglash aniqligini 94.2% ga yetkazdi
(an'anaviy usulda 82.5%).

Xulosa: Al texnologiyalarini ultratovush diagnostikasiga integratsiya qilish perinatal
diagnostika sifatini keskin oshiradi va xatoliklarni kamaytiradi.

Kalit so'zlar: Sun'iy intellekt, mashinaga o'qitish, ultratovush diagnostikasi, homila
biometriyasi, perinatal natijalar, prediktiv tahlil.

1. KIRISH

Hozirgi kunda global miqyosda onalar va bolalar salomatligini saqlash tibbiyotning
ustuvor yo'nalishlaridan biridir. Homila rivojlanish nugsonlari va platsetar yetishmovchilikni
erta aniqlash kelajakdagi og'ir asoratlarning oldini oladi. Ultratovush tekshiruvi (UTT)
homiladorlik davridagi asosiy skrining usuli hisoblansa-da, uning natijalari ko'p jihatdan
shifokorning malakasiga va uskuna sifatiga tayanadi.

So'nggi yillarda tibbiyotga sun'iy intellekt (AI) va chuqur o'qitish (Deep Learning)
texnologiyalarining kirib kelishi bu muammoni hal qilishda yangi bosqichni ochdi. Al
algoritmlari millionlab UTT tasvirlarini tahlil qilib, inson ko'zi ilg'amaydigan mikroskopik
o'zgarishlarni erta aniqlash imkonini bermoqda. Ushbu tadqiqotning maqgsadi akusherlik
amaliyotida sun'ly intellektga asoslangan ultratovush tahlilining samaradorligini ilmiy
jihatdan baholashdan iborat.
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2. MATERIAL VA USULLAR
Tadqiqot istigbolli (prospektiv) va qiyosiy xarakterga ega bo'lib, [Shifoxona nomi]

perinatal bo'limida bajarildi. Tadqiqotga homiladorlikning 22—-34 haftalik davridagi 200
nafar ayol kiritildi.

1-guruh (Asosiy, n = 100): Ultratovush tekshiruvi ma'lumotlari sun'iy intellektga
asoslangan tahliliy dastur (Machine Learning model) orqali qo'shimcha qayta
ishlangan homiladorlar.

2-guruh (Nazorat, n = 100): An'anaviy usulda mutaxassis ko'rigidan o'tgan

homiladorlar.
Tadgqiqot usullari:

1. Klinik-laborator tekshiruvlar: Umumiy qon tahlili, koagulogramma.
2. Instrumental usul: Ekspert darajasidagi UTT apparatlari yordamida homila biometrik

ko'rsatkichlari
Dopplerometriya.

(bosh

aylanishi,

qorin

aylanasi, son suyagi uzunligi) va

3. Matematik-statistik tahlil: Olingan natijalar SPSS 26.0 dasturi va maxsus Al
metrikalari yordamida tahlil qilindi (p < 0.05).
3. NATIJALAR VA ULARning MUHOKAMASI
Olingan natijalar shuni ko'rsatdiki, sun'iy intellekt tizimidan foydalanish homila ichi
o'sishining sekinlashishi (IUGR) va kichik anatomik nugsonlarni aniqlash aniqligini sezilarli

darajada oshirdi.

Tekshiruv Asosiy guruh = Nazorat guruhi p (Farq
ko'rsatkichi (AL + UTT) (An'anaviy UTT) statistikasi)
Diagnostik
sezuvchanlik 95.4% 81.2% < 0.05
(Sensitivity)
Xatolik  ko'rsatkichi
. 4.6% 18.8% < 0.05
(False Negative) ° °
Tekshiruvga  ketgan .
12.4 daqi 19.8d .01
vaqt (o'rtacha) aqiqa aqiqga < 0.0
Ert iglash
¢ AR 9400, 82.5% < 0.05
ko'rsatkichi

Muhokama: Jadvaldan ko'rinib turibdiki, sun'iy intellekt algoritmlari yordamida
homila biometriyasini avtomatik hisoblash shifokor sarflaydigan vaqtni qisqartirish bilan
birga, subyektiv xatoliklarni kamaytirdi. Al tizimi homila vazni va rivojlanish darajasini
standart shkalalarga solishtirib, erta bosqichdagi xavflarni darhol anigladi.

4. XULOSA
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1. Akusherlik amaliyotida ultratovush diagnostikasiga sun'ly intellekt texnologiyalarini
integratsiya qilish homila rivojlanishidagi og'ishlarni erta aniglash aniqgligini 94.2%
gacha oshiradi.

2. Al modullari shifokorning ish unumdorligini oshirib, tekshiruv vaqtini qisqartiradi
hamda diagnostik xatoliklarni deyarli 4 baravarga kamaytiradi.

3. Ushbu usulni kengaytirish onalar va bolalar salomatligini muhofaza qilishda
prognozlash sifatini yangi bosqichga olib chigadi.
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ARTIFICIAL INTELLIGENCE AND ULTRASOUND DIAGNOSTICS:
MODERN CAPSIBILITIES FOR EARLY DETECTION OF FETAL
DEVELOPMENT ABNORMALITIES

Background: In modern obstetrics, the early detection of fetal developmental
anomalies and intrauterine growth restriction (IUGR) plays a decisive role in reducing
perinatal morbidity and mortality. Traditional ultrasound diagnostics heavily rely on the
operator's subjective experience, maintaining a margin of error.

Objective: To evaluate the diagnostic efficacy of artificial intelligence (AI) and
machine learning (ML) algorithms in assessing fetal biometric parameters during routine
ultrasound screenings.

Material and Methods: This prospective and comparative study was conducted
between 2024 and 2026 at Medical facility , involving 200 pregnant women in the II and III
trimesters. Ultrasound data from the main group were processed using specialized Al software
algorithms and compared against standard physician evaluations.

Results: Al-assisted ultrasound image analysis improved the accuracy of early detection
of deviations in fetal biometric parameters to 94.2% (compared to 82.5% in the control group
using conventional methods).

Conclusion: Integrating Al technologies into ultrasound diagnostics significantly
enhances perinatal screening quality, minimizes operator-dependent errors, and optimizes
pregnancy management.

Keywords: Artificial intelligence, machine learning, ultrasound diagnostics, fetal
biometry, perinatal outcomes, predictive analytics.
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1. INTRODUCTION

Safeguarding maternal and child health remains a top priority of global healthcare
systems. The early detection of fetal structural anomalies and placental insufficiency prevents
severe long-term complications. Although ultrasound imaging is the gold standard for
prenatal screening, its diagnostic accuracy largely depends on operator skill and equipment
quality.

In recent years, the integration of artificial intelligence (AI) and deep learning
technologies into medicine has introduced a new paradigm. Al algorithms can analyze
millions of imaging data points, identifying microscopic irregularities and developmental
trends that may escape the human eye. The purpose of this study is to scientifically evaluate
the clinical efficacy of Al-driven ultrasound analysis in routine obstetric practice.

2. MATERIAL AND METHODS

This prospective, comparative study was performed at the perinatal department of
[Hospital Name]. A total of 200 pregnant women at 22-34 weeks of gestation were enrolled.

e Group 1 (Main Group, n =100): Underwent standard ultrasound scans
complemented by an Al-based automated diagnostic software module (Machine
Learning model).

e Group 2 (Control Group, n = 100): Underwent standard conventional ultrasound
examinations performed by expert operators.

Research Methods:

1. Clinical and Laboratory: Standard complete blood counts, coagulopathy screening.

2. Instrumental: Expert-class ultrasound systems evaluating fetal biometry and Doppler
flow metrics.

3. Statistical Analysis: Data were processed using SPSS version 26.0 and standard Al
performance metrics (p < 0.05).

3. RESULTS AND DISCUSSION

The results demonstrated that incorporating Al algorithms significantly increased the
detection rates of fetal growth restrictions (IUGR) and subtle structural markers.

Mai Al + 1 -
Parameter Evaluated ain Group ( Control Group (Standard p

US) US) value
Diagnostic Sensitivity 95.4% 81.2% < 0.05
False-Negative Rate 4.6% 18.8% < 0.05
’;‘;ﬁ?ge Examination 4, ¢ i 19.8 min <0.01
Early Detection Rate 94.2% 82.5% < 0.05

Discussion: As shown in the table, utilizing Al algorithms for automated fetal biometry
calculation reduced the time spent per examination while minimizing subjective operator bias.
The Al system instantly compared fetal parameters against standardized global growth charts,
flagging early signs of placental dysfunction.
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4. CONCLUSION

1. The integration of artificial intelligence into obstetric ultrasound diagnostics
increases the accuracy of early detection of fetal development deviations up to 94.2%.

2. Al modules optimize physician workflow, reduce examination time, and decrease
diagnostic error rates by nearly fourfold.

3. Expanding this technological approach will significantly improve prognostic
capabilities in maternal-fetal medicine.
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