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 Dark and Singular Highly Dispersive Optical Solitons with 
Kudryashov’s Sextic Power-Law of Nonlinear Refractive Index in 
the Absence of Inter-Modal Dispersion 
Authors: Ahmed M. Elsherbeny, Ahmed H. Arnous, Anjan Biswas, Yakup Yıldırım, Luminita Moraru, 
Simona Moldovanu, Catalina Iticescu and Hashim M. Alshehri

Abstract: The current paper studies highly dispersive optical solitons with the aid of 
Kudryashov’s integration algorithm. The governing model employs Kudryashov’s sextic power 
law of nonlinear refractive index. The inter-modal dispersion term is absent from the model. 
The integration scheme retrieves dark and singular solitons to the model.
https://doi.org/10.3390/electronics12020352

 Intelligent Vibration Monitoring System for Smart Industry 
Utilizing Optical Fiber Sensor Combined with Machine Learning
Authors: Pradeep Kumar, Guo-Liang Shih, Cheng-Kai Yao, Stotaw Talbachew Hayle, 
Yibeltal Chanie Manie and Peng-Chun Peng

Abstract: In this paper, we proposed and experimentally demonstrated the association of a 
fiber Bragg Grating (FBG) sensing system with You Only Look Once V7 (YOLO V7) to identify 
the vibration signal of a faulty machine. In the experiment, the YOLO V7 network architecture 
consists of a backbone, three detection heads (Headx3), a path aggregation network (PAN), 
and a feature pyramid network (FPN). The proposed architecture has an FBG sensor and the 
FBG interrogator employed for collecting sensing vibration signals or vibration data when 
degradation or fault occurs. An FBG interrogator collects vibration data independently, and 
then the YOLO V7 object detection algorithm is the recognition architecture of the vibration 
pattern of the signal. Thus, the proposed vibration recognition or detection is an assurance 
for detecting vibration signals that can support monitoring the machine’s health. Moreover, 
this research is promising for ensuring a high accuracy detection of faulty signals rate in 
industrial equipment monitoring and offers a robust system, resulting in remarkable accuracy 
with an overall model accuracy of 99.7%. The result shows that the model can identify the 
faulty signal more accurately and effectively detect the faulty vibration signal using the 
detection algorithm.
https://doi.org/10.3390/electronics12204302



 All-Optical Three-Input “AND” Gate Dependent on a Differential 
Modulation Architecture
Authors: Hassan Termos and Ali Mansour

Abstract: This gazette focuses on simulation and experimental studies for all-optical 
three-input “AND” gate schemes. The proposed gate exploits the semiconductor optical 
amplifier Mach-Zehnder Interferometer (SOA-MZI) nonlinearities, particularly the cross-
phase modulation (XPM) corollary in addition to the cross-gain modulation (XGM) corollary, 
which originates from a SOA-MZI differential modulation concept. Further, the system 
performance is analyzed and examined through actual and simulated results to evaluate the 
obtained “AND” gate signal. Dependent on the nonlinearity of SOAs, the all-optical “AND” 
gate can operate with three signals driven by a 2 picoseconds (ps) optical pulse source 
(OPS). We noticed that our experimental results are perfectly matched to the simulated 
results. The output “AND” signal is acquired at higher common harmonics up to 200 GHz in 
the simulation study and the optical “AND”, which can vastly be used in optical networking, 
is evaluated through many parameters, such as error vector magnitude (EVM), extinction 
ratio (ER), and gain. As a result, the pinnacle bit rate for the 16-QAM (Quadrature Amplitude 
Modulation) and 256-QAM “AND” signal reaches 100 and 200 Gbit/s, respectively, at the 100 
GHz common harmonic frequency.
https://doi.org/10.3390/electronics12071510

 In-Line Gas Sensor Based on the Optical Fiber Taper Technology 
with a Graphene Oxide Layer
Authors: Karol Antoni Stasiewicz, Iwona Jakubowska, Joanna Moś, Rafał Kosturek and 
Krystian Kowiorski

Abstract: This article investigates the possibilities of gas detection using a tapered optical 
fiber coated with a graphene oxide layer. Measurement is based on changes in light beam 
propagation depending on the process of gas absorption to the graphene oxide layer. In this 
paper, we investigated the light change in a double-clad tapered optical fiber in a wide optical 
range. We present a special platform constructed for the deposition of additional functional 
materials that enable the preparation of the sensor module. Our results present differences 
in light transmission for three different kinds of gasses pure nitrogen, pure hydrogen, and a 
mixture of propane–butane. Measurements were provided in a wide range of 500 nm–1800 
nm to find the most sensitive ages for which we are able to detect mentioned absorption and 
their interaction with light. Obtained results for pure gasses for which the refractive indices 
are similar to the air show the greatest changes for the visible range 750 nm–850 nm, and for 
propane–butane, changes are much visible in the whole investigated range.
https://doi.org/10.3390/electronics12040830
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