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In this work, the analysis of different types of optical fibers is carried out.
Deformations that may occur due to mechanical influences during the
production and operation of functional electronics elements on optical fibers are
considered. In order to preserve the dispersion properties of the optical fiber and
reduce the loss of the transmitted signal, it is proposed to develop a new method
of automated processing and analysis of the structure of the optical fiber based
on the measured image of its cross section.

OnTuuni BosiokHa (OB) pi3HUX TUIIB MIKPOKO 3aCTOCOBYIOTHCS B 0araThoX
rany3six — B 1HQOKOMYHIKAIIIMHUX CHCTEMax, MEJHUIMHI, aBTOMOOUTLHIN
IIPOMMCIIOBOCTI, POOOTOTEXHIIl Tommo. Ha choromHi icHye BelHMKa KIJTbKICTb
tumiB OB, sKi MatOTh pi3HY CTPYKTYPY 1 BIacTuBOCTI (puc. 1).

28 2a
3 5 | ' . A ﬂlﬂ_uli ﬁﬂﬁﬁ
—_— — —_— — —_— — —_— — T > ‘b_ al, "’ :
2a 2a 2a 2a -« > =
28> 1
Pucynok 1 — Bunu nmonepeunoro nepetury OB i ix mpodini moka3HuKiB
3aJIOMJICHHS

B nporieci BUpoOHHMIITBA ONTHYHUX BOJIOKOH CJIIJT KOHTPOJIIOBATH OCHOBHI
napamMeTpu, SKi MOXYTh BIUIMHYTH Ha €KCIUTyaTalliifHl XapaKTEePUCTHKU
BUpOoOiB, 30KpeMa Ha SKIiCThb Tepemadi curHaimy. KpiMm Toro, B mporeci
EKCILTyaTaIlii TakoX MOXYTh BHHUKHYTH HECIIPUSTIMBI YMOBH, IO MPU3BENIYTh
1o nedopmartiii OB. MoxHa BUALUTMTH HACTYITHI MEXaHIYH] BIIUBH:

— MO3/TOBXHI BIUTMBH, TaKl K PO3TATYBaHHS UM PUBOK, IO TMPU3BOIATH 10
nedopmartii MOB y Burisiai BUmoBKeHHs1 200 HaBITh PO3PUBY;

— TIOTIEpEYH1 BIUIMBH, SIKI MOXYTh BUKJIUKATH 3MiHEHHS HiameTpy MOB min
JIE€I0 30BHIIIHBOTO TUCKY a00 yaapy;

— OCBHOBI BIUIMBH, Taki sik ckpyuyBaHHs MOB HaBkono cBoe€i oci, abo
BUTMHHU (LIMKJI1YH1, 3HAKO3MIHH]).
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BHacniok 30BHINIHIX MEXaHIYHUX BIUIMBIB MorepedyHa cTtpykrypa OB
MOK€ MOPYLIUTHUCH, 10 MPU3BEIE A0 BUHUKHEHHS HE3BOPOTHHUX JAePOpMaLlii.
Hanpuknaa, Mo)ke BHUHUKHYTM CIUTIONIYBaHHS, a00 3MIMIEHHS UEHTPY
ONITUYHOTO BOJIOKHA (pHC. 2).

Pucynok 2 — Jledopmartis OB BHACT110K 30BHINIHIX MEXaHIYHUX BILJIUBIB

OueBuaHOo, MmO Taki jAedopmalii MOpU3BEAYTh [0 3MIHEHHS QopMu
MOJIOBOTO TIOJISI 1 BIUIMHYTh Ha IHTCHCHBHICTH ONTHYHOTO BUIIPOMIHIOBAHHS,
0, B CBOIO YEpry, BILAOOpa3uUTbCAd Ha TaKUX BAXKIMBHUX IapaMmeTpax, SsK
3aTyXaHHs 1 AUCTIEPCIs CUTHATY.

3 orysiAy Ha 1€ aKTyaJIbHOIO 1 BaXKJIMBOIO 33]a4€i0 € PO3pOO0Ka METOY IS
BYACHOTO 1 WIBUAKOTO BHUSABICHHS [Je(EKTIB 1 TMOUIKOMKEHb CTPYKTypHU
ONTUYHUX BOJOKOH Ha paHHIX eTamax BUpoOHMITBA ab0 B Tpoleci
excruryaramii.  Ilomanbiil — AOCHUIKEHHS  HaAmpaBiieHI Ha  po3pOOJIeHHS
nmporpaMHoOro 3a0e3nedyeHHs ISl aBTOMAaTU30BaHOiI OOpPOOKM 1 aHami3y
cTpykTypu OB 3a BUMIpsIHUM 300pa’k€HHSM HOT0 MONEPEYHOro MEPETUHY.

Croucok BUKOPUCTAHUX JZKEPCIIL:

1. A. I. Filipenko and O. V. Sychova, "Research of misalignments and
cross-sectional structure influence on optical loss in photonic crystal fibers
connections,” (2013) International Conference on Advanced Optoelectronics
and Lasers, Sudak, Ukraine, 2013, pp. 85-87. doi:
10.1109/CAOL.2013.6657536.

2. Filipenko O., Sychova O., Ponomaryova A., (2015) "Optical losses at
angle relative rotation in photonic crystal fiber connections,” 2015 Second
International Scientific-Practical Conference Problems of Infocommunications
Scienceand Technology (PIC S&T), Kharkiv, Ukraine, 2015, pp. 104-107. doi:
10.1109/INFOCOMMST.2015.7357283.

3. Filipenko, O., Sychova, O., Novoselov, S., "Modeling, decision support,
and software for automated positioning of photonic crystal fiber, " (2024) In
Sixteenth International Conferenceon Correlation Optics. SPIE. 2024, Vol.
12938, pp. 21-24. doi 10.1117/12.3008982.

4. Xu, J., Tang, K., Zhang, D., &Yan, Q. (2018). MachineLearning-Based
Defect Detection for Microelectronics Components. IEEE Transactionson
Components, Packaging and Manufacturing Technology, 8(2), 223-230.

5. Zhang, Y., Zhang, D., &Chen, B. (2021). Advances in Automated Visual
Inspection of Microelectronic Devices: A Review. IEEE Access, 9, 80804-0818.

33



