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Annotatsiya: Magqgolada tolali optik aloga tarmoglari (TOAT) sifat
ko ‘rsatkichlarini  aniglash  va  optimallashtirishda  sun’iy  intellekt  (SI)
texnologiyalarining qo ‘llanilishi yoritiladi. SI asosidagi algoritmlar yordamida signal
sifati, kechikishlar, uzatish tezligi kabi parametrlar tahlil qilinib, ularni bashorat
qilish va samarali boshqarish yo llari taklif etiladi. Nazariy ma’lumotlar, statistik
ko ‘rsatkichlar, formulalar va grafik tahlillar asosida metodologik yondashuv ishlab
chigilgan.

Kalit so‘zlar:Tolali aloga, sun’iy intellekt, signal sifati, optik tarmoq, mashinaviy
o ‘rganish, bashoratlash algoritmi.

AHHOTAUUA: B cmamve paccmampusaemcsi nNpuUMeHeHue  MexHoaI02Ull
uckyccmeennoeo unmennekma (MH) ona oyemku u onmumuszayuu noxazameineu
Kauecmea 6on0koHHO-onmudeckux cemet (BOC). C nomowwro ancopummos HH
AHATUZUPYIOMCS NAPAMEmPbl, MAaKue KaK Kawecmeo CUSHANA, 3A0ePAHCKU U CKOPOCHLb
nepeoauu OaHHLIX, NPeONa2armcs Memoovl HPOSHO3UPOBAHUS U IPHeKmuUeHo20
ynpaenenusi. Ha ocnose meopemuueckux OaHHbiX, CMamucmudecKux noxazameretl,
Gdopmyn u epagpuyeckux aHaruzos pazpaboman Memooo02UdecKull N00XoO0.

KiroueBble €a0Ba:80IOKOHHAA CBA3b, UCKYCCMBEHHBIU UHMENIeKM, Kauyecmeo
CUcHaNa, ONMu4ecKas cemv, MAWUHHoe 00yueHue, aleo0pumm NPoSHO3UPOBAHUSL.

Annotation:This article explores the application of artificial intelligence (Al)
technologies for assessing and optimizing the quality indicators of fiber-optic
communication networks (FOCN). Using Al-based algorithms, parameters such as
signal quality, latency, and transmission speed are analyzed, and methods for
prediction and effective control are proposed. A methodological approach is
developed based on theoretical data, statistical indicators, formulas, and graphical
analyses.

Keywords:fiber communication, artificial intelligence, signal quality, optical
network, machine learning, prediction algorithm.

Kirish. Tolali optik aloga tarmoqlari hozirgi zamonning eng samarali axborot
uzatish texnologiyalaridan biridir. Ular yuqori o‘tkazuvchanlik, past kechikish va
elektromagnit xalagitlarga bardoshlilik xususiyatlariga ega. Biroq tarmoqgdagi fizik
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omillar (dispersion, attenuation, nonlinearity) sifatsiz uzatishga olib kelishi mumkin.
Shu sababli tarmoq sifatini doimiy nazorat qgilish zarur.

Sun’ity intellekt texnologiyalari bu vazifani avtomatlashtirishda samarali
yechim sifatida ko‘rilmoqda. Aynigsa, regressiya, neyron tarmoqlar va clustering
usullari yordamida TOAT parametrlarini real vaqtda tahlil gilish va bashoratlash
mumkin [1].

Materiallar va usullar
1. Nazariy asoslar:
Tolali aloqa tizimida asostiy sifat ko‘rsatkichlari:
e BER (Bit Error Rate)
¢ SNR (Signal-to-Noise Ratio)
o Q-faktor
e Latency (kechikish)
e Throughput (o‘tkazuvchanlik)
1-jadval. Sun’iy intellekt yondashuvlari:

Yondashuv turi Qo‘llanish sohasi
Regression Analysis SNR — BER bashorati
Artificial Neural Network Q-faktor optimizatsiyasi
(ANN)
K-means clustering Trafik turlarini aniglash
Decision Tree Optik signal yo‘nalishini
tanlash

3. Eksperimental muhit:
e Platforma: Python (TensorFlow, scikit-learn, pandas)
e Ma’lumotlar: 2022—-2024 yillar davomida 5 ta aloga provayderining
monitoring loglari
e Tarmog modeli: WDM (Wavelength Division Multiplexing) asosidagi
40Gbps uzatish liniyasi

Natijalar
2-jadval. 1000 ta real o‘lchovlar asosida SNR va BER o‘rtasidagi bog‘liqlik
SNR BER ANN Bashorati
(dB) (o‘Ichov) (BER)
12.4 2.4x1072 2.5x1073
15.2 1.2x10™* 1.1x10™
18.9 3.1x10°¢ 3.2x107°

1-formula: SNR va BER bog‘liqligi (log-eksponent model):
BER = a - e FSNR
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2-rasm. Sun’iy intellekt modeli asosida tarmoq sifatini real vaqtli monitoring
qilish.
e Ranglar orqali aniqlik darajasi (yashil — yaxshi, sariq — ogohlantiruvchi,
gizil — past sifat)
e Model: Random Forest Classifier
3-jadval.Natijaviy bashoratlar:
Para An’anaviy Al Xato kamayishi
metr baholash asosida (%)




Para An’anaviy Al Xato kamayishi
metr baholash asosida (%)
BER +1.2x1073 +2.5x1 79.1
074
Q- +0.5 +0.12 76.0
faktor
SNR +1.8dB 0.4 77.7
dB
Munozara

Sun’1y intellektning qo‘llanishi:
e Signal sifati monitoringini avtomatlashtiradi;
e Operatorlarning ishonchli qaror qabul qilishini ta’minlaydi;
¢ Yugqori aniqlikda bashoratlarni beradi;
e O‘zgaruvchan mubhitlarga tez moslashadi.
Kamchiliklar:
e Modelni o‘rgatish uchun katta hajmdagi aniq ma’lumot kerak;
e Tarmoqda real-time Al implementatsiyasi uchun kuchli texnik baza talab
etiladi.

Xulosa. Sl texnologiyalarining tolali optik aloga tarmoqlari sifatini baholashda
go‘llanishi tarmoq ishonchliligini oshirishda muhim vosita bo‘lib xizmat qiladi.
Eksperimentlar natijalari sun’iy intellekt modellari an’anaviy baholash tizimlariga
nisbatan 70-80% aniqlik bilan afzal natijalar berganini ko‘rsatdi. Kelajakda real vaqtli
monitoring tizimlarini to‘liq SI asosida ishlaydigan tizimlarga o‘tkazish tavsiya
gilinadi.
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