

























https://doi.org/10.1088/1757-899X/862/2/022043
https://doi.org/10.5281/zenodo.7198424
https://doi.org/10.31489/2024No2/61-69
https://doi.org/10.5281/zenodo.14031849



https://doi.org/10.3390/drones8050193
http://www.uav.ru/
http://uav.ru/articles/granitsa.pdf
https://doi.org/10.3390/rs13050894



https://doi.org/10.1139/facets-2016-0019
https://doi.org/10.3390/s17071649
https://doi.org/10.1111/phor.12301
https://doi.org/10.1088/1757-899X/862/2/022043
https://doi.org/10.5281/zenodo.7198424
https://doi.org/10.31489/2024No2/61-69
https://doi.org/10.5281/zenodo.14031849



https://doi.org/10.3390/drones8050193
http://www.uav.ru/
http://uav.ru/articles/granitsa.pdf
https://doi.org/10.3390/rs13050894



https://doi.org/10.1139/facets-2016-0019
https://doi.org/10.3390/s17071649
https://doi.org/10.1111/phor.12301



mailto:anarcafarov009@gmail.com






























https://www.researchgate.net/journal/IEEE-Transactions-on-Affective-Computing-1949-3045
https://www.researchgate.net/journal/IEEE-Transactions-on-Affective-Computing-1949-3045






mailto:royal.shirinov@asoiu.edu.az



























https://doi.org/10.1287/mnsc.6.3.324
https://doi.org/10.1016/j.ijforecast.2003.09.015



https://doi.org/10.1287/mnsc.6.3.324
https://doi.org/10.1016/j.ijforecast.2003.09.015



mailto:nazimmet@mail.ru
mailto:camal_huseynov_88@mail.ru
mailto:naile_ismayilova40@mail.ru
























https://www.eurocontrol.int/publication/eurocontrol-forecast-2024-2030-autumn-update
https://www.munich-airport.com/security-screening-and-passport-control-3949908
https://www.smithsdetection.com/press-releases/smiths-detection-to-transform-security-screening-at-munich-airport-with-60-3d-cabin-bag-scanners/
https://www.smithsdetection.com/press-releases/smiths-detection-to-transform-security-screening-at-munich-airport-with-60-3d-cabin-bag-scanners/
https://www.smithsdetection.com/products/hi-scan-6040-ctix/
https://airport.az/az/press-release/t-hluk-siz-sur-tli-v-rahat-baki-hava-limaninda-innovativ-tdas-h-lli-t-tbiq-edilib/
https://airport.az/az/press-release/t-hluk-siz-sur-tli-v-rahat-baki-hava-limaninda-innovativ-tdas-h-lli-t-tbiq-edilib/
https://www.iata.org/en/programs/ops-infra/air-traffic-management/5g/
https://bwhotelier.com/article/sita-to-explore-blockchain-technology-under-aviation-blockchain-sandbox-project%20154188#:~:text=FlightChain%20was%20SITA%27s%20blockchain%20trial,a%20single%20source%20of%20truth
https://bwhotelier.com/article/sita-to-explore-blockchain-technology-under-aviation-blockchain-sandbox-project%20154188#:~:text=FlightChain%20was%20SITA%27s%20blockchain%20trial,a%20single%20source%20of%20truth
https://bwhotelier.com/article/sita-to-explore-blockchain-technology-under-aviation-blockchain-sandbox-project%20154188#:~:text=FlightChain%20was%20SITA%27s%20blockchain%20trial,a%20single%20source%20of%20truth
https://bwhotelier.com/article/sita-to-explore-blockchain-technology-under-aviation-blockchain-sandbox-project%20154188#:~:text=FlightChain%20was%20SITA%27s%20blockchain%20trial,a%20single%20source%20of%20truth



mailto:shabibullayev@naa.edu.az
mailto:nheydarzada@naa.edu.az






























https://www.google.az/search?tbo=p&tbm=bks&q=inauthor:%22William+C.+Messner%22
https://www.google.az/search?tbo=p&tbm=bks&q=inauthor:%22Dawn+M.+Tilbury%22
https://www.mathworks.com/help/matlab/data-analysis.html
https://www.google.az/search?tbo=p&tbm=bks&q=inauthor:%22William+C.+Messner%22
https://www.google.az/search?tbo=p&tbm=bks&q=inauthor:%22Dawn+M.+Tilbury%22
https://www.mathworks.com/help/matlab/data-analysis.html






mailto:alutfiyar@gmail.com
mailto:quliyeva_xaver@mail.ru
























https://www.pdfdrive.com/search?q=Lofti+A.+Zadeh
https://www.google.az/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22Rafik+Aziz+Aliev%22
https://www.google.az/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22Rashad+Rafig+Aliyev%22
http://dx.doi.org/10.1007/978-3-031-25252-5_34
https://www.sciencedirect.com/journal/information-sciences
https://www.sciencedirect.com/journal/information-sciences/vol/178/issue/5
https://www.sciencedirect.com/science/article/abs/pii/S0020025507004963
https://www.researchgate.net/profile/Saeid-Abbasbandy
https://www.researchgate.net/journal/Applied-Mathematics-and-Computation-0096-3003
https://www.researchgate.net/journal/Applied-Mathematics-and-Computation-0096-3003
http://dx.doi.org/10.1016/j.amc.2005.05.043
https://www.irit.fr/~Didier.Dubois/Papers0804/JDGC_IEEE07
https://www.mdpi.com/1424-8220/21/8/2617
https://www.mathnet.ru/links/0cd18f9775059d2b929452fc87a4810f/trspy743



https://www.pdfdrive.com/search?q=Lofti+A.+Zadeh
https://www.google.az/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22Rafik+Aziz+Aliev%22
https://www.google.az/search?hl=ru&tbo=p&tbm=bks&q=inauthor:%22Rashad+Rafig+Aliyev%22
http://dx.doi.org/10.1007/978-3-031-25252-5_34
https://www.sciencedirect.com/journal/information-sciences
https://www.sciencedirect.com/journal/information-sciences/vol/178/issue/5
https://www.sciencedirect.com/science/article/abs/pii/S0020025507004963
https://www.researchgate.net/profile/Saeid-Abbasbandy
https://www.researchgate.net/journal/Applied-Mathematics-and-Computation-0096-3003
https://www.researchgate.net/journal/Applied-Mathematics-and-Computation-0096-3003
http://dx.doi.org/10.1016/j.amc.2005.05.043
https://www.irit.fr/~Didier.Dubois/Papers0804/JDGC_IEEE07
https://www.mdpi.com/1424-8220/21/8/2617
https://www.mathnet.ru/links/0cd18f9775059d2b929452fc87a4810f/trspy743



mailto:ka.mamedova@yandex.ru
mailto:yegane.aliyeva.1969@mail.ru






















































mailto:kamalaasgarova@yandex.com



mailto:alximikseva@mail.ru
mailto:ninalad70@gmail.com
mailto:lala_analitik@mail.ru
mailto:lala.analitik65@gmail.com
















Elmi Macmuo

Cild 27, Nel, 2025
Scientific Journal

Vol. 27, Nel, 2025

Figure 4. Fiber Optic Cable Control Block Diagram:
1 - FOSG (Fiber Optic Signal Generator). 2 - Signal Divider/Controller. 3 - Fiber-optic Bus

Mathematical model of a laser-type optical source
Figure 5 shows the structural diagram of the proposed optical transmission system.
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Figure 5. Block diagram of the optical transmitter

Figure 6 depicts the pulse rise and fall characteristics of a laser diode based on laser current
intensity. The x-axis denotes time, and the y-axis represents laser current. The graph shows the

movement of current from a minimal value liow to @ maximum value lon then a decay back to the
lower level.
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¢ Rise Time (tr): The duration it takes for the laser current to increase from a low to a high
state. This is crucial for determining the laser's response speed and efficiency.

¢ Steady-State: A period where the current remains stable at its peak intensity lon ensuring
continuous laser output.

o Fall Time (t): The time taken for the current to drop back to its lower value, marking the
end of the pulse.
Such graphs are essential in laser modulation and pulsed laser applications, helping to understand
the dynamic response of laser diodes in optical communication, material processing, and medical
applications.

Here the input signals are coded by the encoder and then transmitted through the modulator
to the laser circuit. The optical circuit consists of a semiconductor laser.

I(t) = Ipias + Z Ay (t —kT)
k=—o0

Here:

I(t) is a digital pulse signal

Axis the sequence of input data

In(t) is the transmitted image of the current pulse.

T is the period for one bit

Iias IS the current used for the laser

The shape of the pulse current is determined by the following formula:

0 t<0
In(t) = 1,,,[1*exp(*f2/TE):| 0<t<T
t>T
L[ 1-exp(-T2/22) |-exp(~3/)
Here:
Im - is the peak modulation current
r - determines the rise or fall time of the pulse.
A
In
Ibias
0 Ir < tr ’ Ti;ne

Figure 6. Graph of pulse rise and fall depending on laser current intensity
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Three velocity equations for a single-mode laser transmitter are given. These velocity
equations can be used to computer simulate the frequency response and waveform of the output
power.

dN() 1) N _, . N(®)-N

S(t
dt gV, 1, 0 1+¢ec5(t) ®

0.1, NONe g BTN
C P

T}T

Ao, (t 1
bl Z{mg%(mn—wo)— Tj

P

The parameters of this velocity equation are:
. I — optical limitation coefficient.

. 99— velocity of the directed light wave.

. a0— gain factor coefficient.

. No— carrier transparency density.

. €cconstant gain increment

. Tp— photographic lifetime.

. B — spontaneous emission fraction.

. tn— electron carrier lifetime.

. g-electron charge.

10. Va— active layer volume.

11. a — optical linewidth increasing factor.

12. om— optical phase.

In the first equation, the electron density N increases with increasing current ). The
volume of the active layer decreases due to spontaneous emission of photon densities Vaand S).
Similarly, in the second equation, the photon density S« and spontaneous emission increase with
increasing S while the photon lifetime tp decreases due to internal and specular losses.

1

Vg (i + 0y )

O© 00 NO O WDN P

p

Here:
ai and om denote the waveguide loss coefficient and the mirror loss coefficient, respectively.
The carrier lifetime, t,, is also related to the loss of electrons due to spontaneous emission.
Nonradiative recombination is shown in the following equation.
N(t)
Rsp + Rﬁr

n

Here:
Rsp- means the spontaneous emission rate.
Rnr- means nonradiative recombination.

94



Elmi Macmua Cild 27, Nel, 2025
Scientific Journal Vol. 27, Nel, 2025

The change in the output optical power over time is determined by the following equation:

m(t) = S(HV.nohv
2I't,

Here:

hv-means the photon energy

no- means the total differential quantum efficiency [4].

Conclusion

An important development in the aviation sector is the incorporation of fiber optic
technology into aircraft control systems. High data transmission speeds, more capacity, and
immunity to electromagnetic interference are few advantages of fiber optics, all of which are
essential for the intricate and safety-critical control systems of modern airplanes. Furthermore, fiber
optic cables' small size and low weight contribute to an overall decrease in aircraft weight, which
enhances performance and fuel economy. Fiber optics has emerged as a game-changing solution to
the increasing needs for more effective, dependable, and secure communication within aircraft,
improving modern aviation's functioning and safety. Fiber optics will surely become much more
important in determining the direction of aviation control systems as technology develops.
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MISDON FIBERO: FIBER OPTIK INNOVASIYALAR VASITOSILO
TOYYAROLORDO AVIONIKA SISTEMLORININ TOKAMULU
Ismayilov I.M, Qarayev R.N.
Milli Aviasiya Akademiyast

Son illarda miiasir tayyaralarin miirakkabliyi va verilonlarin otiiriilmasinin etibarli, hamginin
cald sistemlorina olan ehtiyac sababindan aviasiya sanayesi qabaqcil kommunikasiya texnolo-
giyalarinin tatbiq olunmasini talob edir. Bu baximdan, optik liflor éziintin ¢oxsayl tistiinliiklori, o
ctimladan daha az ¢aki, elektromagnit miidaxilosina garsi toxunulmazliq, malumatin otiiriilmasinin
yiiksak buraxma qabiliyyati va sort hava saraitinds artan davamlihq kimi bir ¢ox tistiinliiklorina
gora aviasiyamn sort talablorina xiisusilo uygundur. Yanacaq sarfinin azaldilmast va sistemlarin
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omriiniin uzaldilmasi hesabina tayyaralorin xarakteristikalarimin yaxsilasdirilmast va istismar
xorclorinin azaldilmasi iigiin optiK liflorin potensialt anonavi mis sistemlori ilo digqatli miiqayisa
yvolu ilo tasvir edilmisdir. Optik lifli sistemlorin bir ¢ox iistiinliiklori olsa da, onlarin genis
yvayilmasina mane olan ¢atismazliglar va ¢atinliklor do movcuddur. Yiiksaok ilkin xarclor, xidmatin
miirakkabliyi, qurasdirma va tomir iigiin heyatin xtisusi oyradilmasi zarurati — biitiin bunlar hamin
catinliklorin bir hissasidir. Bundan alava, aviasiya tictin spesifik olan optiK lifli komponentlorin
temperatur va vibrasiyalar kimi xarici miihitin tasiri sababindon uzunmiiddatlilik il> problemlori
movcuddur.

Yuxarida yazilanlara asaslanaraq, maqalada aviasiya rabita sistemlorinin inkisafi, elaco do
bu sistemlorda optik liflordan istifadonin movcud vaziyyati haqqinda malumatlarin analizi asasinda
tayyaralorda optik lifli rabito sistemlorinin inteqrasiyasi masalalori arasdirilmisdir. Burada ananavi
mis sistemlori ilo miiqayisada optik lifin iistiinliiklori samaralilik, mahsuldarliq va etibarlilig
baximindan asaslandrilmis va galacaok nasil hava gomilarinin avionikasini dastoklomak iigiin mis
sistemlorin  dayigdirilmasinin  zoruriliyi ideyasinin asasi qoyulmugdur. Moqalods hamginin
aviasiyada lifli optikanin ahamiyyati va galocak imkanlar: vurgulanmis va bu sahada asas ideyalar
timumilaosdirilmisdir.

Acar sozlar: FOIMS - Fiber Optik Informasiya Miibadils Sistemi, ARINC 429, ARINC 629,
Avionika, FCS - Ucus Idaraetma Sistemi, FBW — Simli ucus idaraetma sistemi.
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Magalslarin tagdim olunma qaydalari

Moqalalor Azarbaycan, rus va ingilis dillarinds gobul olunur. Har bir magaloys Azorbaycan,
rus vo ingilis dillorinds xiilasa Vo agar sozlor verilmalidir. Capa togdim olunan mogalalor A4
formatda, 12 olgiilii sriftlo (codvallor, sokillor va sokilalt1 yazilar 11 6lgiilii sriftls), ag kagizda bir
intervalla ¢ap olunmalidir. Bosluglar: varaqin biitiin konarlarindan 2 sm. Magalanin hacmi: orijinal
maqgalalor tigiin 10, icmal magalalar tigiin 15 sohifodon artiq olmamalidir. Magalslor 2 niisxads ¢ap
vo elektron variantda (WORD) toqdim olunur. Olyazmalar misalliflora qaytarilmir. Digor
toskilatlardan olan milliflorin mogalalori onlarin igladiyi togkilatin moktubu ilo birlikds togdim
olunmalidir.

Moqalalors miisbat ray verildikdon sonra redaksiya heyatinin gorart ilo ¢ap olunur.

1. Hor bir mogalo onun UOT-u vo ya PACS-1, DOI-si, adi, miolliflorin adi, ata adi,
soyadlari, elektron iinvanlari, togkilatin adi, moagalonin yazildig1 dilds bir intervalla ¢ap olunmali,
qisa annotasiya va acar sozlorlo baglanmalidir.

2. Odabiyyata istinad (References):

- odabiyyata istinad mogalods rast golindiyi ardicilligla islonmalidir.

Sitat gotirmo gaydas:

- dovri jurnallardaki moqalolor: miislliflorin A.A. Soyadlari, mogalonin adi, dovri jurnalin
adi, ¢ap olunma ili, cildi, ndmrasi, sahifo némrasi;

- konfrans materiallar1 vo tezislor: miialliflorin A.A. Soyadlari, konfrans materiallar: vo ya
tezisin ad1, konfransin adi, kegirildiyi yer v il, ¢ap materialinin cildi, ndmrasi va sahifalori;

- kitablar: miolliflorin soyadlari, kitabin adi, ¢ap olundugu nosriyyat, il vo yer, sohifalorin
say1, tokrar istinadlarda ise sohifo némrasi verilir.

References - adobiyyatin orijinal dilds ingilis slifbasi ils verilmis variantidir.

3. Annotasiya.

Annotasiya digar iki dilds 200-250 s6zdan az olmayaraq, ayrica varaqds ¢ap olunmalidir.

4. Acar sozlar.

Azarbaycan, rus vs ingilis dillorinds 8-10 soz.

5. Rasmlar va sokillar.

Rasmlor vo sokillor yazilar1 vo izahatlar ilo ayrica toqdim olunmalidir. Olgiilor: 6 sm X 6
sm-dan az vo 23sm X 16 sm-dan ¢ox olmayaraq. Qrafiklorin koordinat oxlart minimum ragom
torkibli olmalidir. Koordinat oxlarmin adlari ¢ox aydin yazilmalidir. Qrafiklordoki hor bir xatt
nomralonmis va izahli sokilds olan yazilarla verilmalidir.

6. Cadvallar.

Codvallar ayrica varaqds ¢ap olunmalidir. Onlar némralonmali va basligla verilmalidir.

7. Magalonin sonunda miialliflor hagqinda molumat verilir: ad1, soyadi vo atasinin adi; elmi
doracasi va adi; elektron iinvani; is yeri vo unvani; igin icra olundugu s6bo, laboratoriya vo ya
kafedra; maraq dairasi.

Verilmis talablars uygun galmaysn maqalslara baxiimir!!!
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Publication guidelines for articles in the Scientific Journal of National Aviation Academy

Articles are accepted in Azerbaijani, Russian or English. Each article should have an
abstract and keywords in Azerbaijani, Russian and English. Articles submitted for publication
should be printed with one interval on white A4 paper, font size 12 (tables, figures and captions for
figures, font size 11). Margins: 2 cm on all edges page. Article length for original articles is no
more than 10 pages, and 15 pages for review articles. Both articles should be submitted in 2 copies
in printed and electronic version. The copies must be typed in the Microsoft Word text editor.
Manuscripts of articles are not returned to the authors. For authors from other organizations, articles
are accompanied by a letter and an examination certificate from the organization where they work.
Articles are reviewed.

Only the articles received positive positive review of the Editorial Board are published.

1. Each article begins with UDC or PACS, DOI, title, information about the author(s), email
address, name of the organization and a brief annotation in the original language of the article and
keywords published in one interval.

2. References to literature (References):

- references should follow the order that are cited in the article

- Citation order:

- articles in periodicals: Author’s full name, title of the article, title of the periodical, year of
publication, volume and page numbers;

- conference publications and abstracts: Author’s full name, title of the conference
publication or abstract, conference title, place and year of the conference, volume number, page
numbers.

- books: Author’s full name, title of the book, publisher, date and place, number of pages;
when referring again, the page number is also given.

References — is the referred version of the original literature give with Latin script.

3. Abstract. The abstract of at least 200-250 words in two other languages printed on a
separate paper.

4. Key words in Azerbaijani, Russian and English, 8-10 words.

5. Drawings and photographs with inscriptions and explanations are attached separately.
Dimensions: not less than 6x6 cm and not more than 23x16 cm. The coordinate axes of the graphs
must contain minimum numbers. The names of the coordinate axes must be written very clearly.
Each line in the graphs should be given with numbered and well-explained figure captions.

6. Tables should be numbered, titled and printed on a separate sheet.

7. The author(s) information is given at the end of the article: full name; academic degree
and academic title; place of work and address; department, laboratory or chair where the work was
fulfilled; sphere of scientific interests; email address; contact numbers.

Articles that do not meet these requirements will not be considered!!!
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