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T-pacm. Boabm-amnep xapakmepucmuKacuHuue
V3eapuiiu xap Xuil HypAAHUW UHMEHCUBTUSY.
1 - 750 W/m?; 2 — 650 W/m?; 3 — 550 W/m?.

Pean OKCIUTyaTalusg JKapaéHuaa EpYFIUK
uaredcupmuruan - J(W/mM®)  omumu  okubarnma  KIIT
CUPTUHMHI caprallMllid  XajJaTjiapu Ky3aTwirad. by

capraiimmn  KITHuHT 0ab3W KUCMJIApWAa YHHHT O3acHra
komtanraH EVA mnénka kaTinamu OwiaH KyE€Il nJIeMEeHTH
(KD) opacuna maiino O6ynrannura aHukiIadrad. Hatmxana,
KD rtymaérran kyém HypmapuHUHT Oup KHCMH yHIOy
nydakdanapaa counmnub kerumm okubaruaa KDra ernd
6opmaiinn. Capraitmm Hatmkacuga KIlmapHWHT dukwIn
kyBBatt P(W) »sca 1,01 OapaBapra xamairanmuru
aHuKJaHTaH [7].
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XyJaocamap. Onu6  OopwiraH  TagKUKOTJIApAaH
Kylinparnda Xyjoca KWIMII MyMKHH.bupuHUnmmaH, y30K
BaKT  JIaBOMHJA  OKCIUlyartauusaa  OynraH — KyéIn
MaHEJUTAPUHUHT Oab3uiIapuia yTapHUHT caMapagopiurura
caOmii TabcHp  KypcaTyBuM Iydakya IIaKIHgarud
HYKCOHJIap maiino OYiuIy MyMKUH 9KaH. IkkuHunaaH, Oy
HYKCOHJIap KY€l NaHEIMHMHI lo3acura KomiaaHraH EVA
IéHKa OWiraH (OTORIEMEHT opacHia >KoWamraH O0Ymuo,
Kyém mna”enura Tymaérran Hyp EVA mnésnka taruparu
mydakgamap OwiraH TYKHAIIMIIN HATIDKacHAa TYypIid
HyHanumuiapga codmnagd Ba (OTOINEMEHTra TYIUK CTHO
Oopmaiinu. ByHuHT HaTKacuaa ynapaa unriabd 4uKaprad
kyBBaT 10% raua Ba Oaw3mmapuma 3ca 15-20% raua
kamasan. TamkukoT obOwvekTuma YpHatmwiran HANHWA
KoMmaHusCHHUHT 198 Ta Kyém naHemnapu opacuaa 8-10 Ta
HYKCOH/IN TaHeIap aHUKIaHgu. by KkommaHua Kyém
MaHeUlapuia JAerpajanus >kapacHmapu Wwmra 1,8%,
Oolrka KoMnaHus naHeiuapuzaa Oy sxapaéH imnmra 0,8%
HH TaIIKWI KWINIIN aHWUKIAaHTaH. Xynoca Kwind, Ky&rm
(OTORNEKTP CTAHIMSUIAPU HII CaMapagopJIMIura TabCHp
KypcaTyBun OyHmalf TypJard  HYKCOHJIU Kyéul
MaHeJUIApUra ¥3 BaKTHIAa TEXHUK XHM3MaT KypcaTHI,
SAPOKCH3 Ba HYKCOHJM Kyem KyE&ml  MaHeIUIapHU
aIMalITHPUIL OpaJIuK K®2C CHUHHU HIanl
caMapJIOPJIUTHHU CaKIad TypHII MyMKHH.
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PE3IOME. Ym0y makonaga Y30€KHCTOH peall HKJIUM [IapouTaa KyEll MaHeUIApHHUHT 103achia KeNaJuraH HyKCOHJIApHU DJIEKTP
SHEPTHUSACH UIILTA0 YMKAPHII CaMapaIopJIUriura TabCup XaKuaa KiCKaya MabJIyMOT OCpHIITaH.

PE3IOME. B nmanHOI1 craThe mpeicTaBlieHa KpaTKas WHPOPMAIS O BIUSHUM A¢()EKTOB MOBEPXHOCTH COJNHEYHBIX IaHENeH B
pCajlbHOM KJIMMATE V306ekucrana Ha 3(1)(1)6KTI/IBHOCTL MPOU3BOACTBA JJICKTPOSHEPIUHU.

SUMMARY. This article provides brief information about the effect of defects on the surface of solar panels in the real climate of

Uzbekistan on the efficiency of electricity production.

SUN'IY INTELLEKT TIZIMIDAGI MACHINE LEARNING METODOLOGIYASIDAN
FOYDALANIB PROSTATA SARATONINI ANIQLASH
F.E.Madolimov — tayanch doktorant
Andijon davlat universiteti
Tayanch so‘zlar: Yolov, Gleason, Super Speed Dual Pixel, Convolutional Neyron Networks, Nikon eclipse.
Kuarouessie ciioBa: Yolov, Gleason, Super Speed Dual Pixel, Convolutional Neyron Networks, Nikon eclipse.
Key words: Yolov, Gleason, Super Speed Dual Pixel, Convolutional Neyron Networks, Nikon eclipse.

KIRISH. Sun'iy intellekt tizimidagi YOLO(You only
look once) algoritmi umumiy magsadli ob'ektni aniglash
vazifasi bo'yicha tengdoshlaridan ancha oldinda. Aynigsa,
gisga soniyada kadrlar tezligi, ya'ni unumdorligi bo'yicha
YOLO barcha tengdoshlaridan bir necha barobar tezrog.
Buning sababi shundaki, YOLO algoritmi bitta regressiya
tarmog'i orgali bir marta o'tkazish orgali ob'ektni aniglash
vazifalari bo'lgan ob'ektlarni lokalizatsiya qilish kirish tas-
viridagi ob'ektlar yoki hududlarning o'rnini aniglash va tas-
niflash operatsiyalarini bajaradi. Boshqgacha gilib aytadigan
bo'lsak, YOLO algoritmining tushuntirishida aytilganidek
(Siz fagat bir marta ko'rasiz), YOLO har bir Kiritilgan tasvir
ustidan fagat bir marta o'tadi va ob'ektning joylashuvi va
sinflarini yugori aniglik bilan amalga oshirishi mumkin.
Shu sabablarga ko'ra, biz ushbu tadqigotda sun'iy intellekt
yondashuvlari bilan biopsiya tasvirlarini gayta ishlash or-
gali prostata saratonini aniglash va tashxislashda yordam

beradigan avtomatlashtirilgan tizimni ishlab chigish uchun
OLO algoritmidan foydalanilgan ma“qul..

Mavzuning dolzarbligi: Biopsiya tasvirlarida prostata
saratonini aniglash uchun mashinani o'rganish va YOLO
metodologiyasining integratsiyasi sun'iy intellektdagi eng
zamonaviy yondashuvni ifodalaydi, ushbu innovatsion
tizim diagnostika anigligini oshirish, tahlillarni tezlashtirish
va kasallikni erta aniqlashga hissa qo‘shish, shu orqali
prostata saratoni diagnostikasi va davolash sohasidagi be-
morlarning natijalarini yaxshilaydi.

ASSOSIY QISM. Mukkamal ishlab chigilgan YOLO
algoritmini gayta tayyorlash va chizigli va RBF(Radial Ba-
sis Function) SVM(Support Vector Machine) klassifikator-
larini Yolo bilan birlashtirish orgali tavsiya etilgan prostata
saratonni aniglash va tasniflash tizimining umumiy tuzilishi
quyidagicha ishlab chigildi.
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(1) f(x)=Sigmoid(x)=— o

@) f(x):Tanh(x):ex+e_i

1-formula sigmoid funksiyasi neyron tarmoglarida
qo’laniladi 0dan 1 qiymatlarni gabul qiladi.
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3-rasm. YOLO algoritimining umumiy tuzilishi, balandligi
608 pixel kengiligi 608 3 ta kanallar orgali biopsiy tasviri
kiradi va yashirin arxitektura orgali 7x7x30 gismlarga
ajratilib(x,y,w,h obj score) matrisa xosil gilinadi va class
pobablity bilan solishtiriladi.

Diagrammada w1 va w2 qaror qabul qilish
funksiyasining chegarasini belgilovchi normal yoki vazn
vektorlari, y (—1), y (+1), sinflar uchun giperplan funksiya-
lari (1 - ob'ekt, -1 - ob'ekt bo'lmagan), x (1) va x (2) - beril-
gan kirish tasvirining xususiyat vektorlari va b - egilish.
RBF SVM algoritmi ham chizigli SVM usuliga o'xshaydi,
lekin chizigli funksiya o'rniga radial asosli chizigli bo'lma-
gan funksiya.

357

4-rasm. Ko'krak saratoni ma'lumotlar to'plami.YOLO
metodi bilan aniglanganda 212 ta nosog'lom va 357 ta
sog'lom ma'lumotlar namunasi.

Sinov natijalari 4.-rasmda ko'rsatilgan. Ko'krak bezi sara-
toni ma'lumotlar to'plamida jami 569 ta namuna mavjud
bo'lib, ulardan 212 tasi nosog'lom va 357 tasi sog'lom
ma'lumotlardir.

5-rasm. Atributning muhimligi gistogrammasi.YOLO
metodida tasvirni aniglashda 30 xususiyati olinadi

7\ S| v A
AW /\

A Reh.
:3 f\ 3 d

k a8 T A

I J / N , 7 WX
6-rasm.  Xususiyat muhimlik koeffitsienti  bo'yicha
tanlangan xususiyatlarning zichlik tagsimoti. Yashil -

sog'lom, gizil - nosog'lom namunalar tagsimlanadi.
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16

precision recall f1-score support

Benign 108

Malignant 5 5 5 63

accuracy
macro avg
weighted avg

171
171
171

7-rasm. Bu xususiyat muhimlik koeffitsientiga ko'ra
tanlangan xususiyatlar bilan o'gitilgan SVM tizimining
tasnifi hisobotidir.Ushbu rasmda Sog’lom, Nosog’lomlar
yolo metodidagi aniqlilik darajasi ko’rasatilgan.

8-rasm. Oldinga ketma-ketlik usuli
xususiyat tagsimoti. Yashil - sog'lom,
namunalar tagsimlanadi.

bilan tanlangan
gizil - nosog'lom

precision recall fl-score support
Benign

Malignant

accuracy

macro avg
weighted avg

10-rasm. Bu oldinga ketma-ket xususiyatlarni tanlash usuli
bo'yicha tanlangan xususiyatlar bilan o'gitilgan SVM
tizimining tasnifi hisobotidir. Ushbu rasmda Sog’lom,

Nosog’lomlar  yolo metodidagi aniqlilik  darajasi
ko’rasatilgan.
// \\ /\\ ’,".\
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11-rasm. Orgaga ketma-ket usul bilan tanlangan xususiyat
tagsimoti. Yashil - sog'lom, gizil - nosog'lom namunalar
tagsimlanadi.

precision fl-score support
Benign

Malignant

0.93 . .96 108
0.98 P «92 63
accuracy .95 171
171
171

macro avg = 5 .94
weighted avg . . .95

12-rasm. Bu oldinga ketma-ket xususiyatlarni tanlash usuli
bo'yicha tanlangan xususiyatlar bilan o'gitilgan Ushbu
rasmda Sog’lom, Nosog’lomlar yolo metodidagi aniqlilik
darajasi ko’rasatilgan.
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13-rasm. Korrelyatsiya koeffitsienti bo'yicha tanlangan
xususiyatlarning zichlik tagsimoti. Yashil - sog'lom, gizil -
nosog'lom namunalar tagsimlanadi.




precision fl-score support

Benign .91 . .95 108
Malignant .00 . .90 63

accuracy .94 171
macro avg .95 5 .93 171
weighted avg .94 . .93 alygal

14 -rasm. Korrelyatsiya koeffitsienti bo'yicha tanlangan
xususiyatlar bilan o'gitilgan SVM algoritmining tasnifi
hisoboti. Ushbu rasmda Sog’lom, Nosog’lomlar yolo
metodidagi aniglilik darajasi ko’rasatilgan.

recall fi1-score

precision support

Benign .88 .96 .92 108
Malignant .92 =78 .84 63

accuracy .89 171
macro avg .90 .87 .88 171
weighted avg .90 .89 .89 171

15-rasm. Barcha atributlar bilan o'gitilgan SVM algo-
ritmining tasnifi hisoboti. Ushbu rasmda Sog’lom, No-
sog’lomlar yolo metodidagi aniqlilik darajasi ko’rasatilgan.

XULOSA. Mashinani o'rganish yoki chuqur o'rganish
algoritmlari uchun yana bir muhim jihat - bu xususiyatlarni
tanlash va chigildi. Xususiyatlarni tanlash va chigarishning
ko'plab usullari mavjud. Xususiyatlarning ahamiyatiga
ko'ra, ushbu tadgiqotda model bo'yicha tanlash, ketma-ket
xususiyat tanlash va korrelyatsiya koeffitsientiga ko'ra
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xususiyat tanlash afzalrogdir. Xususiyatning ahamiyati -
odatda regressiya usulidan foydalangan holda, bitta kirish
X 1 xususiyati va chigish Y klassi o'rtasidagi munosabatni
hisoblaydigan yondashuv . Magolada xususiyatni tanlash
uchun Ridge regressiya usuli ishlatilgan. Atribut ahamiyati
koeffitsienti giymatlaridan tashkil topgan gistogramma na-
tijalari 7-rasmda va zichlikni tagsimlash funksiyasi grafi-
klari 8-rasmdagi o'rtacha atribut muhimlik koeffitsienti
bo'yicha olingan xususiyatlar tarkibiga kiritilgan ma'lu-
motlarning sog'lom va nosog'lom chigishi sifatida aks et-
tirilgan. Ushbu tanlangan xususiyatlar bilan o'qitilgan tiz-
imning anigligi 90% ni tashkil giladi va batafsil ma'lumot
8-rasmda ko'rsatilgan. Model va ketma-ket xususiyatlarni
tanlash va ular bilan o'gitilgan oldinga va orgaga garab
go'llab-quvvatlovchi vektor mashinasiga ko'ra, aniglik
94,15% va 94,73% ni tashkil qgiladi va xususiyatlarni
tagsimlash va tasniflash hisoboti natijalari 7-rasm, 8-
rasmda  ko'rsatilgan. va mos ravishda 9-rasm.
Xususiyatlarni chigish bilan xususiyatlarning korrelyatsiya
koeffitsientiga ko'ra ham tanlash mumkin. Ushbu usulda
Ridge regreson yondashuvidan foydalanib, xususiyatlar
kirish atributi va chigishga bog'lig giymatlar o'rtasidagi
korrelyatsiya koeffitsientlariga ko'ra tanlanadi. haroratning
korrelyatsiya xaritasi ko'rsatilgan. Xususiyatlar korrelyatsi-
ya koeffitsientlari va p-giymatini hisobga olgan holda tan-
lanadi. Ushbu maqolada p giymati 0,05 bo'lgan xususiyatlar
tanlangan.
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REZYUME. Ushbu magola mashinani o‘rganishga va chuqur o‘rganishga asoslangan ko‘plab usullar sinab ko‘rildi.
Xususan, chuqur o‘rganishga asoslangan umumiy magsadli obyektni aniglash algoritmlari bo‘lgan R-CNN, Fast R-CNN,
Faster R-CNN, SSD va Yolov kabi ko‘plab algoritmlar operatsion unumdorlik, aniglash va tasniflash anigligi nugtayi naz-
aridan baholandi. Baholashlar natijasida Yolov algoritmi biz ushbu tadgiqotda magsad gilgan avtomatik diagnostika tizimi
uchun eng mosi tanlandi. Chunki Yolov algoritmi bilan tengdoshlari bilan solishtirganda tasvirni gayta ishlash tezligi va
anigligi bo‘yicha ham yaxshi natijalarga erishilganligi ko‘rinib turadi.

PE3IOME. B 53710if craThe OBLIO MPOTECTHPOBAHO MHOXKECTBO METO/I0B, OCHOBAaHHBIX HAa MAIIMHHOM OOYY€HHH U IIIy-
6oxom oOyueHun. B wactHoCcTH, MHOTHE anroputMmbl, Takue kak R-CNN, Fast R-CNN, Faster R-CNN, SSD u Yolov, koto-
pBI€ MIPEACTABISIOT COO0M ATOPUTMBI OOHAPY)KEHHSI 0OBEKTOB OOIIEro Ha3HAYCHN I, OCHOBaHHbIE Ha INTyOOKOM 00Y4EHHH,
ObLIH OLICHCHBI C TOYKHU 3PCHUA OHepaHHOHHOﬁ MPpOU3BOAUTCIIBHOCTH, O6Hapy)KeHI/I$I u KJ'IaCCI/I(l)I/IKaIII/II/I TOYHOCTh. B pe-
3yJIbTaT€ OLCHOK aJITOPHUTM Yolov Ob11 BHﬁpaH Kak Hanbolee HOHXOHHHHﬁiHHﬂ aBTOMATHYECKOM HHaFHOCTHqCCKOﬁ CH-
CTCMBI, K KOTOpOﬁ MBI CTPEMHUMCSA B OTOM HCCJICIOBAHUU. HOTOMy YTO BUIHO, YTO C aJITOPUTMOM YO]OV 6I>IJ'II/I JOCTUTHYTBI
Jy4IIne pe3yabTaThl C TOUYKH 3PEHHS CKOPOCTH 00paboTKH n300payKeHUH M TOYHOCTH 110 CPABHEHUIO C €r0 aHAIOTaMH.

SUMMARY. Throughout this article, many methods have been tested based on machine learning and deep learning. In
particular, many algorithms such as R-CNN, Fast R-CNN, Faster R-CNN, SSD, and Yolov, which are general-purpose
object detection algorithms based on deep learning, were evaluated in terms of operational performance and detection and
classification accuracy. As a result of the evaluations, the Yolov algorithm was selected as the most suitable for the auto-
matic diagnostic system that we aim for in this study. Because it can be seen that better results have been achieved with the
Yolov algorithm in terms of image processing speed and accuracy compared to its peers.
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