“for Information Optical
Imaging

Volume 12 - Issue 21 | November (1) 2022

’/M\DPI mdpi.com/journal/applsci
ISSN 2076-3417

F



Imprint

Full Journal Title

ISO4 Abbreviated Title

ISSN (electronic)

CODEN

Publisher

Publisher Location

Postal Address

Editors

Publication Frequency

Publication Medium

Publication Website

First Year Published

Indexing Databases

Impact Factor

Applied Sciences

Applied Sciences

Appl. Sci.

2076-3417

ASPCC7

MDPI

Basel, Switzerland

MDPI, St. Alban-Anlage 66, 4052 Basel, Switzerland

see: https://www.mdpi.com/journal/applsci/editors

semimonthly

electronic only

https://www.mdpi.com/journal/applsci

2011

see: Indexing & Abstracting

Covered by the Science Citation Index Expanded (SCIE, Web of Science).

2.7 (2022)


https://portal.issn.org/
https://portal.issn.org/resource/ISSN/2076-3417
https://www.mdpi.com/journal/applsci/editors
https://www.mdpi.com/journal/applsci
https://www.mdpi.com/journal/applsci/indexing

5-Year Impact Factor 2.9 (2022)

Editor-in-Chief
Prof. Dr. Takayoshi Kobayashi

Advanced Ultrafast Laser Research Center, The University of Electro-Communications, 1-5-
1, Chofugaoka, Chofu, Tokyo 182-8585, Japan

Journal Contact

Applied Sciences Editorial Office

MDPI, St. Alban-Anlage 66, 4052 Basel, Switzerland

Tel.: +41 61 683 77 34 (MDPI HQ Basel, Switzerland / 9:00 - 17:00 CET)
applsci@mdpi.com

Managing Editor

Ms. Jovana Xie

Journal Relations
jr-applsci@mdpi.com

Ms. Dunja Mladenovic
Mr. Djordje Bozic
Ms. Nevena Lukic

Mr. Nemanja Perovic


mailto:applsci@mdpi.com
mailto:jr-applsci@mdpi.com

10.

11.

12.

Applied Sciences
Volume 12., Issue 21. 2022.

Contents

. Bafakeeh, O.T.; Raza, A.; Khan, S.U.; Khan, M.L.; Nasr, A.; Khedher, N.B.; Tag-

Eldin, E.S.M. Physical Interpretation of Nanofluid (Copper Oxide and Silver) with
Slip and Mixed Convection Effects: Applications of Fractional Derivatives.

A Review on Carbon Quantum Dots Modified g-C3N4-Based Photocatalysts and
Potential Application in Wastewater Treatment by Shilpa Patial, Sonu, Anita Sudhaik,
Naresh Chandel, Tansir Ahamad, Pankaj Raizada, Pardeep Singh, Nhamo Chaukura
and Rangabhashiyam Selvasembian

Gomez-Cabrera, A.; Escamilla-Ambrosio, P.J. Review of Machine-Learning
Techniques Applied to Structural Health Monitoring Systems for Building and Bridge
Structures.

Ceramella, J.; lacopetta, D.; Franchini, A.; De Luca, M.; Saturnino, C.; Andreu, L;
Sinicropi, M.S.; Catalano, A. A Look at the Importance of Chirality in Drug Activity:
Some Significative Examples

Wafa, R.; Khan, M.Q.; Malik, F.; Abdusalomov, A.B.; Cho, Y.I.; Odarchenko, R. The
Impact of Agile Methodology on Project Success, with a Moderating Role of Person’s
Job Fit in the IT Industry of Pakistan.

Gupta, P.K.; Ghosh, G.; Kumar, V.; Paramasivam, P.; Dhanasekaran, S. Effectiveness
of LRB in Curved Bridge Isolation: A Numerical Study.

Hu, Z.; Chen, L.; Luo, Y.; Zhou, J. EEG-Based Emotion Recognition Using
Convolutional Recurrent Neural Network with Multi-Head Self-Attention.

Page 19

Di Spirito, F.; Lo Giudice, R.; Amato, M.; Di Palo, M.P.; D’Ambrosio, F.; Amato, A.;
Martina, S. Inflammatory, Reactive, and Hypersensitivity Lesions Potentially Due to
Metal Nanoparticles from Dental Implants and Supported Restorations: An Umbrella
Review.

Page 22

Reith M, Breuning C, Franke M, Korner C. Impact of the Power-Dependent Beam
Diameter during Electron Beam Additive Manufacturing: A Case Study with y-TiAl.
Applied Sciences. 2022; 12(21):

page 15

Ryu J, Jang Y. Hyperspectral Image Classification Using 3D Capsule-Net Based
Architecture. Applied Sciences. 2022; 12(21)

Page 9

CBA-CLSVE: A Class-Level Soft-Voting Ensemble Based on the Chaos Bat
Algorithm for Intrusion Detection by Yanping Shen,Kangfeng Zheng,Yanqing
Yang,Shuai Liu andMeng Huang

p 18

Functionality Analysis of Derailment Containment Provisions through Full-Scale
Testing—I: Collision Load and Change in the Center of Gravity by Hyun-Ung



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Bae,Kyoung-Ju Kim,Sang-Yun Park,Jeong-Jin Han,Jong-Chan Park andNam-Hyoung
Lim
pl5
Co-Operative Binary Bat Optimizer with Rough Set Reducts for Text Feature
Selection
by Aisha Adel,Nazlia Omar,Salwani Abdullah andAdel Al-Shabi
p 35
Development of a Finite Element Model of the Cervical Spine and Validation of a
Functional Spinal Unit by Afonso J. C. Silva,Ricardo J. Alves de Sousa,Fabio A. O.
Fernandes,Mariusz Ptak andMarco P. L. Parente
pl5
Experimental Study on Improvement Mechanism of Electric Heating-Assisted Cyclic
Steam Stimulation of Horizontal Well by Jipeng Zhang,Yongbin Wu,Chao
Wang,Bolin Lv,Youwei Jiang andPengcheng Liu
pl5
Influence of Process Parameters and Reducing Agent on the Size of MoS2
Nanoparticles Obtained in Impinging Jet Reactor by Zuzanna Bojarska,Mateusz
Mezydlo,Marta Mazurkiewicz-Pawlicka andt.ukasz Makowski
pl5
Microbial Growth Dynamics in Minced Meat Enriched with Plant Powders by Julia
Koskar,Kadrin Meremée, Tonu Piissa,Dea Anton,Terje Elias,Reelika Ritsep,Mihkel
Maiesaar,Karmen Kapp andMati Roasto
p 14
A Wideband Folded Dipole Antenna with an Improved Cross-Polarization Level for
Millimeter-Wave Applications by Lianpeng Xue,Qiangquan Tan,Ke Cheng andKuikui
Fan
p. 10.
Section Margin Allocation Method for Renewable Energy Power Generation Clusters
Considering the Randomness of Source and Load Power by Jingbo Yuan,Chun
Huang,Yatao Shen andYingtong Liu

p. 15.
Effectiveness of LRB in Curved Bridge Isolation: A Numerical Study by Praveen
Kumar Gupta,Goutam Ghosh,Virendra Kumar,Prabhu Paramasivam andSeshathiri
Dhanasekaran

p23
Mechanical Mechanism and Dynamic Characteristics of Barge—Whole Bridge
Collision Behaviours by Chunhui Xie,Yu Wang,Jing Ge,Huaxin Zhu,Jie Wang,Emil
Samuil Manoach andMaosen Cao
p23
Geometric—Statistical Model for Middle-Ear Anatomy and Ventilation by Marian
Radulescu,Adela-Ioana Mocanu,lonela Teodora Dascdlu,Mihai-Adrian Schipor
andHoria Mocanu
p21
A Review on Carbon Quantum Dots Modified g-C3N4-Based Photocatalysts and
Potential Application in Wastewater Treatment by Shilpa Patial,Sonu,Anita
Sudhaik,Naresh Chandel,Tansir Ahamad,Pankaj Raizada,Pardeep Singh,Nhamo
Chaukura andRangabhashiyam Selvasembian



24.

25.

26.

27.

28

29.

30.

31.

32.

33.

34.

35.

p 15.

Degreasing Efficiency of Electroplating Pretreatment Process Using Secondary
Alcohol Ethoxylate as Nonionic Surfactant by Su-Byung Jeon,Byung-Ki Son,Ji-Won
Choi andInjoon Son

pl0

Simulation and Implementation of a Mobile Robot Trajectory Planning Solution by
Using a Genetic Micro-Algorithm by Jose Eduardo Cardoza Plata,Mauricio Olguin
Carbajal,Juan Carlos Herrera Lozada,Jacobo Sandoval Gutierrez,Israel Rivera Zarate
andJose Felix Serrano Talamantes

p21

Analysis of Jet Structure and Physical Properties in the Coalfields of Northern China
by Yuping Gao,Jinyu Gao,Kaitong Hu,Yufei Ma andYuanzhi Zhang

pl5.

Skin Byproducts of Reinhardtius hippoglossoides (Greenland Halibut) as
Ecosustainable Source of Marine Collagen by Eva Martins,Rita Fernandes,Ana L.
Alves,Rita O. Sousa,Rui L. Reis andTiago H. Silva

p. 16.

. Development of a Holographic Waveguide with Thermal Compensation for

Augmented Reality Devices by Artem Solomashenko,Alexei Kuznetsov,Vladimir
Nikolaev andOlga Afanaseva

plé

Three-Phase Fault Arc Phase Selection Based on Global Attention Temporal
Convolutional Neural Network by Qiongfang Yu,Liang Zhao andYi Yang

pl4

Characteristics of a Novel FiInFET with Multi-Enhanced Operation Gates (MEOG
FinFET) by Haoji Wan,Xianyun Liu,Xin Su,Xincheng Ren,Shengting Luo andQi
Zhou

pl0

RSVN: A RoBERTa Sentence Vector Normalization Scheme for Short Texts to
Extract Semantic Information by Lei Gao,Lijuan Zhang,Lei Zhang andJie Huang

pl9

A Fast Wavelet-Based Bridge Condition Assessment Approach Using Only Moving
Vehicle Measurements by Chengjun Tan,Hua Zhao,Nasim Uddin andBanfu Yan

pl8

A Safety Assessment for Consumers of Water Using Logical Trees by Barbara
Tchorzewska-Cieslak,Katarzyna Pietrucha-Urbanik,Janusz Rak,Dorota Papciak,Petr
Hlavinek andKrzysztof Chmielowski

p8

Development and Evaluation of the Cotton Leaf Curl Kokhran Virus-Burewala
Bidirectional Promoter for Enhanced Cryl Ac Endotoxin Expression in Bt Transgenic
Cotton by Muhammad Aleem Ashraf,Ahmad Ali Shahid,Abdul Qayyum Rao,Judith
K. Brown andTayyab Husnain

pl3.

The Effectiveness of Dental Bleaching during Orthodontic Treatment with Clear
Aligners: A Systematic Review by Majd Khashashneh,Jithendra Ratnayake,Joanne
Jung Eun Choi,Li Mei,Karl Lyons andPaul A. Brunton

p.11



36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

CFD Body Force Propeller Model with Blade Rotational Effect by Ping-Chen Wu
p27.

Mechanical Properties of the Functionally Graded Lining for a Deep Buried Subway
Tunnel by De-Chun Li,Tong-Tong Zhang,Zhen-Dong Cui,Jin-Ming Chen,Xiang-Qing
Xu,Chong Xu,Zhao-Wei Zhang andGang Song

p23.

Study on the Influence of Internal Water Pressure on the Internal Force of Circular
Hydraulic Tunnel Lining by Yueyue Zhu andCheng Liu

pl5

Semi-Automatic Image Processing System of Aeromagnetic Data for Structural and
Mining Investigations (Case of Bou Azzer Inlier, Central Anti-Atlas, Morocco) by
Ayoub Soulaimani,Said Chakiri,Saad Soulaimani,Ahmed Manar,Zohra
Bejjaji,Abdelhalim Miftah,Mohammed Amine Zerdeb,Yaacoub Zidane,Mustapha
Boualoul andAnselme Muzirafuti

p24

Monitoring of the Dehydration Process of Apple Snacks with Visual Feature
Extraction and Image Processing Techniques by Diana Baigts-Allende,Milena
Ramirez-Rodrigues andRoberto Rosas-Romero

pl3.

Method to Predict Performances of PCB Silicone Conformal Coating under Thermal
Aging by Lu Zou andPierre Descamps

pl9

Foreword to the Special Issue on Thulium-Doped Fiber Lasers by Maria Michalska

p2

Study of Marine Particles Using Submersible Digital Holographic Camera during the
Arctic Expedition by Victor Dyomin,Igor Semiletov,Denis Chernykh,Elena
Chertoprud,Alexandra  Davydova,Nikolay  Kirillov,Olga  Konovalova,Alexey
Olshukov,Aleksandr Osadchiev andIgor Polovtsev

p22

Cascaded Reinforcement Learning Agents for Large Action Spaces in Autonomous
Penetration Testing by Khuong Tran,Maxwell Standen,Junae Kim,David
Bowman,Toby Richer,Ashlesha Akella andChin-Teng Lin

pl7.

Characterization of Waxes in the Roman Wall Paintings of the Herculaneum Site
(Italy) by Laura Bergamonti,Martina Cirlini,Claudia Graiff,Pier Paolo Lottici,Gerardo
Palla andAntonella Casoli

p20.

Prediction of Residual NPK Levels in Crop Fruits by Electronic-Nose VOC Analysis
following Application of Multiple Fertilizer Rates by Sana Tatli,Esmaeil Mirzaee-
Ghaleh,Hekmat Rabbani,Hamed Karami andAlphus Dan Wilson

pl9.

Femtosecond-Level Frequency Transfer at 10 GHz over Long Fiber Link with
Optical-Electronic Joint Compensation by Wantao Huang,Yang Li,Peng Zhang,Lujun
Fang andDong Hou

pl0.



48

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

. A Comparison of the Music Key Detection Approaches Utilizing Key-Profiles with a
New Method Based on the Signature of Fifths by Michalina Kania,Tomasz
Lukaszewicz,Dariusz Kania,Katarzyna Mo$cinska andJozef Kulisz

pl8

A Novel Deep Reinforcement Learning Approach for Task Offloading in MEC
Systems

by Xiaowei Liu,Shuwen Jiang andYi Wu

pl2

Recent Research Progress on Nitropolycyclic Aromatic Hydrocarbons in Outdoor and
Indoor Environments by Kazuichi Hayakawa

p22

Discontinuity Recognition and Information Extraction of High and Steep Cliff Rock
Mass Based on Multi-Source Data Fusion by Xiali Kong,Yonghua Xia,Xuequn
Wu,Zhihe Wang,Kaihua Yang,Min Yan,Chen Li andHaoyu Tai

p21

Modelling a Novel Scheme of Mining Geothermal Energy from Hot Dry Rocks by
Hong Li,Kun Ji,Ye Tao andChun’an Tang

pl8

Issues and Solutions in Deep Learning-Enabled Recommendation Systems within the
E-Commerce Field by Rand Jawad Kadhim Almahmood andAdem Tekerek

p20

EEG-Based Emotion Recognition Using Convolutional Recurrent Neural Network
with Multi-Head Self-Attention by Zhangfang Hu,Libujie Chen,Yuan Luo andJingfan
Zhou

pl9

Seismic Vulnerability Evaluation of a Historical Masonry Tower: Comparison
between Different Approaches by Manuela Scamardo,Marco Zucca,Pietro
Crespi,Nicola Longarini andSara Cattaneo

pl7

Bayesian and Non-Bayesian Inference for Unit-Exponentiated Half-Logistic
Distribution with Data Analysis by Amal S. Hassan,Aisha Fayomi,Ali Algarni
andEhab M. Almetwally

p24.

Research on Thermal Imaging Usage as a Method for Detecting Bacillus subtilis
Bacteria in Mortadella by Edyta Lipinska,Katarzyna Pobiega,Kamil Piwowarek
andElzbieta Ha¢-Szymanczuk

pl0

Visual-Predictive Data Analysis Approach for the Academic Performance of Students
from a Peruvian University by David Orrego Granados,Jonathan Ugalde,Rodrigo
Salas,Romina Torres andJavier Linkolk Lopez-Gonzales

pl8

ConBERT: A Concatenation of Bidirectional Transformers for Standardization of
Operative Reports from Electronic Medical Records by Sangjee Park,Jun-Woo
Bong,Inseo Park,Hwamin Lee,Jiyoun Choi,Pyoungjae Park,Yoon Kim,Hyun-Soo
Choi andSanghee Kang

pll.



60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

Do Psychogenic Erectile Dysfunction and Premature Ejaculation Share a Neural
Circuit? Evidence from a fMRI Systematic Review and Meta-Analysis by Jéssica
Monteiro,Jodo Castelhano,Duarte Pignatelli,Armando Tartaro and Nicoletta Cera

pl4

Image Semantic Segmentation Fusion of Edge Detection and AFF Attention
Mechanism by Yijie Jiao,Xiaohua Wang,Wenjie Wang andShuang Li

pl9

The ‘Guided Tissue Regeneration (GTR) Effect’ of Guided Bone Regeneration (GBR)
with the Use of Bone Lamina: A Report of Three Cases with More than 36 Months of
Follow-Up by Roberto Rossi,Michele Modoni,Riccardo Monterubbianesi,Giacomo
Dallari andLucia Mem¢

pl4

Image Semantic Segmentation Fusion of Edge Detection and AFF Attention
Mechanism by Yijie Jiao,Xiaohua Wang,Wenjie Wang andShuang Li

pl9

The ‘Guided Tissue Regeneration (GTR) Effect’ of Guided Bone Regeneration (GBR)
with the Use of Bone Lamina: A Report of Three Cases with More than 36 Months of
Follow-Up by Roberto Rossi,Michele Modoni,Ric

pl4

Maritime Traffic Evaluation Using Spatial-Temporal Density Analysis Based on Big
AIS Data by Yoon-Ji Kim,Jeong-Seok Lee,Alessandro Pititto,Luigi Falco,Moon-Suk
Lee,Kyoung-Kuk Yoon andlk-Soon Cho

19p

A Critical Investigation on the Reliability, Availability, and Maintainability of EPB
Machines: A Case Study by Ali Koohsari,Roohollah Kalatehjari,Sayfoddin
Moosazadeh,Mohsen Hajihassani andBao Van

16p

Influence of the Mesh Topology on the Accuracy of Modelling Turbulent Natural and
Excited Round Jets at Different Initial Turbulence Intensities by Karol Wawrzak
andArtur Tyliszczak

18p

A Numerical Procedure to Design a UWB Aperture-Coupled Microstrip Antenna
Suitable for Space Applications by Alessandro DiCarlofelice,Emidio DiGiampaolo
andPiero Tognolatti p13

Fluid-Solid Coupling Effect on Numerical Simulation of Deep Foundation Pit
Deformation in Soft Soil Area by Yu Zhang,Zuodong Jin,Yunlong Hou,Bingbing Han
andCharles Ntakiyimana

14p

Effect of Heat Treatment on Some Titanium Alloys Used as Biomaterials by Madalina
Simona Baltatu,Cristiana Chiriac-Moruzzi,Petrica Vizureanu,Laszlé6 Toth andJanos
Novak

15p

Cyber Trust Index: A Framework for Rating and Improving Cybersecurity
Performance

by Sasawat Malaivongs,Supaporn Kiattisin andPattanaporn Chatjuthamard

p27



72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Near Infrared Illumination Optimization for Vein Detection: Hardware and Software
Approaches by Abu Bakar Abd Rahman,Floressy Juhim,Fuei Pien Chee,Abdullah
Bade andFairrul Kadir

pl9

Inchingolo, A.D.; Inchingolo, A.M.; Piras, F.; Malcangi, G.; Patano, A.; Di Pede, C.;
Netti, A.; Ciocia, A.M.; Corriero, A.; Semjonova, A.; et al. A Systematic Review of
Positional Plagiocephaly Prevention Methods for Patients in Development.

pl5

A Technical Device for Determining the Predispositions of Students—Air Traffic
Controllers and Pilots during Multitasking Training by Matej Antosko andPavol
Lipovsky

pl9

Biological Monitoring via Urine Samples to Assess Healthcare Workers’ Exposure to
Hazardous Drugs: A Scoping Review by Chun-Yip Hon andNaqgiyah Motiwal

pl9

Limonin Derivatives via Hydrogenation: Structural Identification and Anti-
Inflammatory Activity Evaluation by Jingguo Yang,Yuhong Hu andKuan Chang

pl3

Model-Free Adaptive Control Based on Fractional Input-Output Data Model by
Chidentree Treestayapun andAldo Jonathan Mufioz-Vazquez

pl2

Special Issue on Research and Enhancement of Mechanical Properties of Cementitious
Materials by Young Hoon Kim andYeonho Park

p2

Emotional Stress Recognition Using Electroencephalogram Signals Based on a Three-
Dimensional Convolutional Gated Self-Attention Deep Neural Network by Hyoung-
Gook Kim,Dong-Ki Jeong andJin-Young Kim

pl5

A Study of Microdrilling of Fused Silica Using EDMed PCD Tools by Pyeong An Lee
andBo Hyun Kim

pl3

Building Networks with a New Cross-Bubble Transition Entropy for Quantitative
Assessment of Mental Arithmetic Electroencephalogram by Xiaobi Chen,Guanghua
Xu,Sicong Zhang,Xun Zhang andZhicheng Teng

pl5

Energy Consumption Analysis of a Rolling Mechanism Based on a Five-Bow-Shaped-
Bar Linkage by Lianqing Yu,Yong Zhang,Na Feng,Tiandu Zhou,Xiaoshuang Xiong
andYujin Wang

pl8

A Machine Learning-Based 10 Years Ahead Prediction of Departing Foreign Visitors
by Reasons: A Case on Tiirkiye by Onder Tutsoy andCeyda Tanrikulu

15p

Anomaly Detection in Autonomous Deep-Space Navigation via Filter Bank Gating
Networks by Daniel P. Lubey andTodd A. Ely

p26



85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

Application of Neural Networks for Water Meter Body Assembly Process
Optimization by  Marcin  Suszynski,Artur  Meller,Katarzyna  Peta,Marek
Traczynski,Marcin Butlewski andFrantisek Klimenda

13p

Investigation of Gold Gilding Materials and Techniques Applied in the Murals of
Kizil Grottoes, Xinjiang, China by Jie Yang,Zhibo Zhou,Tianji Lu andLing Shen

p23

Small Object Detection in Infrared Images: Learning from Imbalanced Cross-Domain
Data via Domain Adaptation by Jaekyung Kim,Jungwoo Huh,Ingu Park,Junhyeong
Bak,Donggeon Kim andSanghoon Lee

pl4

The Shrink—Swell Process of the Granite Residual Soil with Different Weathering
Degree in a Gully System in Southern China by Honghu Liu,Jing Liu,Xianwei Zhang
andXinyu Liu

pll.

A Method of Predicting Critical Derailment Speed and Analysis of Derailment Process
by Ruodan Yu,He Ma,Jun Zhang andYan Niu

pl3

Spatial Kinematic Analysis of a Tracked Forest Fire Engine with Fish-Bellied Swing
Arm Torsion Bar Suspension by Yuan Zhou,Zian Ding,Dong Ding,Yue Xu,Xinchen
Yang,Zongxu Li,Yuwei Cai andShufa Sun

pl8

Real-Time Evaluation Method of Heavy-Duty Diesel Vehicle SCR System Based on
Ammonia Storage Characteristics in Real-Road Driving Emission Test by Yan
Lei,Chenxi Liu,Dongdong Guo,Jianglong Yang,Tao Qiu andGuangyu Peng

pl5

Impact of Slope Orientation on Inlet Spacing: Gutter Flow Analyses by Sevgi Cavdar
andAli Uyumaz

Sudden Event Prediction Based on Event Knowledge Graph by Yanhao Li andWei
Liu

ple.

The Shortest Verification Path of the MHT Scheme for Verifying Distributed Data

by Daeyoub Kim andJihoon Lee

pl2

An ICS Traffic Classification Based on Industrial Control Protocol Keyword Feature
Extraction Algorithm by Changhong Yu,Ze Zhang andMing Gao

pl4

Deep Learning-Based Method for Accurate Real-Time Seed Detection in Glass Bottle
Manufacturing by Arantza Bereciartua-Perez,Gorka Duro,Jone Echazarra,Francico
Javier Gonzalez,Alberto Serrano andLiher Irizar

p25

Visual Signifier for Large Multi-Touch Display to Support Interaction in a Virtual
Museum Interface by Saipunidzam Mahamad,Fasihah Mohammad Shuhaili,Suziah
Sulaiman,Dayang Rohaya Awang Rambli andAbdullateef Oluwagbemiga Balogun
p29

Liquid Nanofilms’ Condensation Inside a Heat Exchanger by Mixed Convection

by Abdelaziz Nasr andAbdulmajeed S. Al-Ghamdi



pl6
Foreword to the Special Issue on Deep Learning and Neuromorphic Chips by
Xuemeng Fan andYishu Zhang
p3

99. Evaluation of the Sustainable Development Goals in the Diagnosis and Prediction of
the Sustainability of Projects Aimed at Local Communities in Latin America and the
Caribbean by Eduardo Garcia Villena,Alina Pascual Barrera,Roberto Marcelo
Alvarez,Luis Alonso Dzul Lopez,Kilian Tutusaus Pifarré,Juan Luis Vidal Mazon,Yini
Airet Mir6 Vera,Santiago Brie andMiguel A. Lopez Flores
p25

100. Aquila Optimization with Transfer Learning Based Crowd Density Analysis
for Sustainable Smart Citiesby Mesfer Al Duhayyim,Eatedal Alabdulkreem,Khaled
Tar missi,Mohammed Aljebreen,Bothaina Samih Ismail Abou El Khier,Abu Sarwar
Zamani,Ishfaq Yaseen andMohamed I. Eldesouk
pl7

101. Attention-Based Background/Foreground Monocular Depth Prediction Model
Using Image Segmentation by Ting-Hui Chiang, Meng-Hsiu Chiang,Ming-Han Tsai
andChe-Cheng Chan
pl6

102. Efficacy of Mask Wearing in Preventing the Deleterious Health Effects of the
Ionic Components of PM2.5-Possibility Seen in Allergic Patients by Hiroshi
Odajima,Hiroshi Matsuzaki,Yuko Akamine,Kaoru Kojima,Yoko Murakami,Ayako
Yoshino,Akinori Takami,Kazuichi Hayakawa,Akinori Hara andHiroyuki Nakamura
p9

103. Compression of Deep Convolutional Neural Network Using Additional
Importance-Weight-Based Filter Pruning Approac by Shrutika S. Sawant,Marco
Wiedmann,Stephan G6b,Nina Holzer,Elmar W. Lang andTheresa Gotz

pl8

104. Model Predictive Control of Running Biped Robot by Jaeuk Cho andJong
Hyeon Park
p20

105. Finger Vein and Inner Knuckle Print Recognition Based on Multilevel Feature
Fusion Network by Li Jiang,Xianghuan Liu,Haixia Wang andDongdong Zhao
pl3

106. Unified Analytic Melt-Shear Model in the Limit of Quantum Melting by
Leonid Burakovsky andDean L. Preston
pl4

107. Mobile Cyber Forensic Investigations of Web3 Wallets on Android and i0S
by Mohammad Meraj Mirza,Akif Ozer andUmit Karabiyik
p35

108. Digital Transformation of Beekeeping through the Use of a Decision Making

Architecture by Jean-Charles Huet,Lamine Bougueroua,Yassine Kriouile,Katarzyna
Wegrzyn-Wolska andCorinne Ancourt
p20

109. Research on the Development Law of Water-Conducting Fracture Zone in the
Combined Mining of Jurassic and Carboniferous Coal Seams by Cunjin Lu,Jinpeng
Xu,Qiang Li,Hui Zhao andYao He



pl9

110. On the Privacy—Utility Trade-Off in Differentially Private Hierarchical Text
Classification by Dominik Wunderlich,Daniel Bernau,Francesco Alda,Javier Parra-
Arnau andThorsten Strufe
p21

111. New RED-Type TCP-AQM Algorithms Based on Beta Distribution Drop
Functions by Angel Giménez,Miguel A. Murcia,Jos¢ M. Amigd,Oscar Martinez-
Bonastre andJosé V
p22

112. Effects of Loading Stress and Velocity on Compression and Particle Breakage
Behaviour of Waste Rocks in Backfill Coal Mining by Yuming Guo,Jixiong
Zhang,Meng Li,Wendy Timms,Lingling Shen andPengjie Li
pl2

113. Cyber Trust Index: A Framework for Rating and Improving Cybersecurity
Performance by Sasawat Malaivongs,Supaporn  Kiattisin ~ andPattanaporn
Chatjuthamard
p27

114. Near Infrared Illumination Optimization for Vein Detection: Hardware and
Software Approaches by Abu Bakar Abd Rahman,Floressy Juhim,Fuei Pien
Chee,Abdullah Bade andFairrul Kadir
pl9

115. A Systematic Review of Positional Plagiocephaly Prevention Methods for
Patients in Development by Alessio Danilo Inchingolo,Angelo Michele
Inchingolo,Fabio Piras,Giuseppina Malcangi,Assunta Patano,Chiara Di Pede,Anna
Netti,Anna ~ Maria  Ciocia,Alberto  Corriero,Alexandra ~ Semjonova,Daniela
Azzollini,Elisabetta De Ruvo,Fabio Viapiano,Irene Ferrara,Giulia Palmieri,Merigrazia
Campanelli,Antonio Mancini,Nicole De Leonardis,Pasquale = Avantario,Silvio
Buongiorno,add Show full author list
pl5

116. A Technical Device for Determining the Predispositions of Students—Air
Traffic Controllers and Pilots during Multitasking Training by Matej Antosko
andPavol Lipovsky
pl9

117. Biological Monitoring via Urine Samples to Assess Healthcare Workers’
Exposure to Hazardous Drugs: A Scoping Review by Chun-Yip Hon andNaqiyah
Motiwala
pl9

118. Limonin Derivatives via Hydrogenation: Structural Identification and Anti-
Inflammatory Activity Evaluation by Jingguo Yang,Yuhong Hu andKuan Chang
pl3

119. Model-Free Adaptive Control Based on Fractional Input-Output Data Model
by Chidentree Treestayapun andAldo Jonathan Mufioz-Vazquez
pl2

120. Special Issue on Research and Enhancement of Mechanical Properties of
Cementitious Materials by Young Hoon Kim andYeonho Park

p2



121. Emotional Stress Recognition Using Electroencephalogram Signals Based on a
Three-Dimensional Convolutional Gated Self-Attention Deep Neural Network by
Hyoung-Gook Kim,Dong-Ki Jeong andJin-Young Kim

pl5

122. A Study of Microdrilling of Fused Silica Using EDMed PCD Tools by Pyeong
An Lee andBo Hyun Kim
pl3

123. Building Networks with a New Cross-Bubble Transition Entropy for

Quantitative Assessment of Mental Arithmetic Electroencephalogram by Xiaobi
Chen,Guanghua Xu,Sicong Zhang,Xun Zhang andZhicheng Teng
pl5

124. Energy Consumption Analysis of a Rolling Mechanism Based on a Five-Bow-
Shaped-Bar Linkage by Lianqing Yu,Yong Zhang,Na Feng,Tiandu Zhou,Xiaoshuang
Xiong andYujin Wang
pl8

125. A Machine Learning-Based 10 Years Ahead Prediction of Departing Foreign
Visitors by Reasons: A Case on Tiirkiye by Onder Tutsoy andCeyda Tanrikulu

126. Anomaly Detection in Autonomous Deep-Space Navigation via Filter Bank
Gating Networks by Daniel P. Lubey andTodd A. Ely
p26

127. Application of Neural Networks for Water Meter Body Assembly Process
Optimization by  Marcin  Suszynski,Artur  Meller,Katarzyna  Peta,Marek
Traczynski,Marcin Butlewski andFrantisek Klimenda
pl3

128. Quantitative Analysis on the Proportion of Renewable Energy Generation
Based on Broadband Feature Extraction by Li Chen,Jian Shen,Bin Zhou,Qingsong
Wang andGiuseppe Buja
pl2

129. Derivation and Verification of Laminated Composite T-Beam Theory by Yu-
Ting Lyu,Tsung-Pin Hung,Herchang Ay,Hsiu-An Tsai,Yih-Cherng Chiang andAh-
Der Lin
pl9

130. Towards an Efficient Multi-Generation System Providing Power, Cooling,
Heating, and Freshwater for Residential Buildings Operated with Solar-Driven ORC
by Fahad Awjah Almehmadi,Hassan Fawzy Elattar,Ali Fouda,Saeed Alqaed,Mathkar
A. Alharthi andHassanein Abdelmohsen Refaey
p24

131. CrowdPower: A Novel Crowdsensing-as-a-Service Platform for Real-Time
Incident Reporting by Sujith Samuel Mathew,May El Barachi andMohammad Amin
Kuhai
p4l

132. Forecasting of PM2.5 Concentration in Beijing Using Hybrid Deep Learning
Framework Based on Attention Mechanism by Dong Li,Jiping Liu andYangyang Zhao
p23

133. User Experience of Wearable Technologies: A Comparative Analysis of
Textile-Based and Accessory-Based Wearable Products by Ahmet Baskan andGozde
Goncu-Berk



pl9

134. Optimal Design and Tuning of Novel Proportional Integral Derivative with
Filter Thyristor-Controlled Series Compensator Stabiliser Using a New Hybrid
Technique
by Abdul Waheed Khawaja,Nor Azwan Mohamed Kamari,Muhammad Ammirrul
Atiqi Mohd Zainuri,Mohd Asyraf Zulkifley,Mohd Hairi Mohd Zaman andlsmail
Musiri
p35

135. Probabilistic and Scenario-Based Seismic Hazard Assessment on the Western
Gulf of Corinth (Central Greece) by George Kaviris,Angelos Zymvragakis,Pavlos
Bonatis, Vasilis Kapetanidis andNicholas Voulgaris

p22

136. Numerical and Field Investigations of Tremors Induced by Thick-Hard Strata
Fracture by Ying Guo,Caiping Lu,Zhilong He andJiefang Son
pl4

137. Numerical Investigation of Asphalt Concrete Fracture Based on Heterogeneous

Structure and Cohesive Zone Model by Jiaqi Chen,Xu Ouyang andXiao Sun
pl8

138. Robotic Peg-in-Hole Assembly Strategy Research Based on Reinforcement
Learning Algorithm by Shaodong Li,Xiaogang Yuan andJie Niu
pl3

139. Quality Evaluation of Plant Oil Blends Interesterified by Using Immobilized

Rhizomucor miehei Lipase by Rita Brzezinska,Joanna Bry$,0Olga Giers,Andrzej
Bry$,Agata Gorska,Ewa Ostrowska-Liggza andMagdalena Wirkowska-Wojdyta
pl4

140. Strain Versus 2D Shear-Wave Elastography Parameters—Which Score Better
in Predicting Thyroid Cancer? by Andreea Borlea,loan Sporea,Alexandru
Popa,Mihnea Derban,Laura Taban andDana Stoian

pl8

141. A Review of the Scheduling Problem within Canadian Healthcare Centres by
Connor Little andSalimur Choudhury
p36

142. Characterization and Reactivity of Natural Pozzolans from Guatemala by

Oscar M. Sierra,Jordi Payd,JJos¢ Monzo,Maria V. Borrachero,Lourdes Soriano
andJavier Quinonez
p20

143. Biometric Performance as a Function of Gallery Size by Lee Friedman,Hal
Stern,Vladyslav Prokopenko,Shagen Djanian,Henry Griffith andOleg Komogortsev
pl8

144. Diversity of Physical Processes: Challenges and Opportunities for Space
Electric Propulsion by Igor Levchenko,Oleg Baranov,Daniela Pedrini,Claudia
Riccardi,H. Eduardo Roman,Shuyan Xu,Dan Lev andKateryna Bazak
pl7

145. Industry 4.0 Technologies as an Obsolescence Mitigator for Testing of
Mechatronic Systems in Aviation by Konstantin Klein andKlaus-Dieter Thoben
pl9



146. Local Allergic Rhinitis: A Different Rhinitis Endotype? Literature Overview
by Elena Cantone,Aikaterini Detoraki andEugenio De Corso
pll

147. Thermodynamic Analysis of Three Internal Reforming Protonic Ceramic Fuel
Cell-Gas Turbine Hybrid Systems by Sasmoko,Sheng-Wei Lee,Mallikarjun
Bhavanari,Widya Wijayanti,LN.G. Wardana,Ahmad Andi Azhari andChung-Jen
Tseng
p21

148. Fast and Slow Earthquakes in Alaska: Implications from a Three-Dimensional
Thermal Regime and Slab Metamorphism by Rui Qu,Yingfeng Ji,Weiling Zhu,Youjia
Zhao andYe Zhu
14p

149. Comparison of Electromyographic Activity during Barbell Pullover and
Straight Arm Pulldown Exercises by Jos¢ M. Muyor,Pedro A. Loépez-Minarro
andFernando Alacid

pll
150. A Smart Handheld Welding Torch Device for Manual Spot Laser Welding
by Murat Reis andEmre Serifagaogl
pl4
151. Image Quality for Near-Eye Display Based on Holographic Waveguides by

Artem Solomashenko,Dmitrii Lushnikov,Maria Shishova,Olga Afanaseva andEvgenii
Zlokazov

pl4

152. A Multi-Scale Contextual Information Enhancement Network for Crack
Segmentation by Lili Zhang,Yang Liao,Gaoxu Wang,Jun Chen andHuibin Wang
p21

153. Dynamic Investigation and Optimization of a Solar-Based Unit for Power and

Green Hydrogen Production: A Case Study of the Greek Island, Kythnos by
Panagiotis Lykas,Evangelos Bellos,George Caralis andChristos Tzivanidis
p31

154. Identification and Classification of Aluminum Scrap Grades Based on the
Resnet18 Model by Bo Huang,Jianhong Liu,Qian Zhang,Kang Liu,Kun Li andXinyu
Liao
plé

155. Significant Advancements in Numerical Simulation of Fatigue Behavior in
Metal Additive Manufacturing-Review by Ragul Gandhi,Lorenzo Maccioni
andFranco Concli
p36

156. Automated Detection and Classification of Returnable Packaging Based on
YOLOV4 Algorithm by Matko Glu¢ina,Sandi Baressi Segota,Nikola Andeli¢
andZlatan Car
p34

157. Real-Time Risk Assessment for Road Transportation of Hazardous Materials
Based on GRU-DNN with Multimodal Feature Embedding by Shanchuan Yu,Yi
Li,Zhaoze Xuan,Yishun Li andGang Li
p21



158. Deep Learning Based Improvement in Overseas Manufacturer Address Quality
Using Administrative District Data by Saravit Soeng,Jin-Hyun Bae,Kyung-Hee Lee
andWan-Sup Cho
pl4

159. Fuzzy PID Control of the Three-Degree-of-Freedom Parallel Mechanism
Based on Genetic Algorithm by Zhifang Zhu,Yuanjie Liu,Yuling He,Wenhao
Wu,Hongzhou Wang,Chong Huang andBingliang Ye
pl6

160. An Interpretable Machine Learning Approach for Hepatitis B Diagnosis
by George Obaido,Blessing Ogbuokiri,Theo G. Swart,Nimibofa Ayawei,Sydney
Mambwe Kasongo,Kehinde Aruleba,Ibomoiye Domor Mienye,Idowu
Aruleba,Williams Chukwu,Fadekemi Osaye,Oluwaseun F. Egbelowo,Simelane
Simphiwe andEbenezer Esenogho
pl6

161. Frequency Stability Analysis of a Low Inertia Power System with Interactions
among Power Electronics Interfaced Generators with Frequency Response
Capabilities
by Lucio Radaelli andSergio Martinez
p31

162. Design and Experimental Study of Intermittent Automatic Grouping Dropping
Plug Seedling Mechanism of Fixed Seedling Cups by Bin Chen,Guangfa Hu,Songlin
Sun,Mingtao Xiao andChaoran Sun
p22

163. Prediction of Construction and Production Safety Accidents in China Based on
Time Series Analysis Combination Model by Ge Meng,Jian Liu andRui Feng
pl9

164. A Novel Continuous-Discontinuous Multi-Field Numerical Model for Rock
Blasting by Yunpeng Li,Chun Feng,Chenxi Ding andYiming Zhang
pl3

165. A Fitting Recognition Approach Combining Depth-Attention YOLOvVS and
Prior Synthetic Dataset by Jie Zhang,Jin Lei,Xinyan Qin,Bo Li,Zhaojun Li,Huidong
Li,Yujie Zeng andJie Song
p25

166. Extraction of the Electromagnetic Parameters of a Metamaterial Using the
Nicolson—Ross—Weir Method: An Analysis Based on Global Analytic Functions and
Riemann Surfaces by Giovanni Angiulli andMario Versaci
pl5

167. The Influence of Two Curing Protocols on the Colour Stability and
Translucency of Resin Luting Agents
by Riccardo Monterubbianesi,Flavia Vitiello,Vincenzo Tosco,Rim Bourgi,Angelo
Putignano andGiovanna Orsini
pl0

168. The Relationship between the Ability to Cope with Unexpected Perturbations
and Mechanical and Functional Ankle Instability by Nili Steinberg,Galit
Tenenbaum,Aviva Zeev,Jeremy Witchalls andGordon Waddington
plé



169. DPMF: Decentralized Probabilistic Matrix Factorization for Privacy-
Preserving Recommendation by Xu Yang,Yuchuan Luo,Shaojing Fu,Ming Xu
andYingwen Chen
pl5

170. Investigating Prompt Learning for Chinese Few-Shot Text Classification with
Pre-Trained Language Models by Chengyu Song,Taihua Shao,Kejing Lin,Dengfeng
Liu,Siyuan Wang andHonghui Chen

pl7

171. Recent Advances in Swarm Robotics Coordination: Communication and
Memory Challenge by Alvaro Gutiérrez
p4

172. GWO-Based Simulated Annealing Approach for Load Balancing in Cloud for

Hosting Container as a Service by Manoj Kumar Patra,Sanjay Misra,Bibhudatta Sahoo
andAshok Kumar Turuk
p22

173. Modeling and Analysis of the Sustainable Development of Chinese Archival
Work in the Past Four Years by Hong Li andZilin Chen
p23

174. Development of Liquid Crystal Cream Containing Germinated Brown Rice by
Suekanya Jarupinthusophon, Phatlita Preechataninrat andOraphan Anurukvorakun
pll

175. Grid-Based Vessel Deviation from Route Identification with Unsupervised
Learning by Nuno Antunes,Jodo C. Ferreira,José Pereira andJoana Rosa
pl5

176. Improving Medical X-ray Report Generation by Using Knowledge Graph by
Dehai Zhang,Anquan Ren,Jiashu Liang,Qing Liu,Haoxing Wang andYu Ma
pl5

177. Evaluation of Gasket Surface Contact Stress Uniformity Based on Gray-Level
Co-Occurrence Matrix by Jiayan Chen,Zhenyu Zhang,L.Lu Wang andQiang Wang
pll

178. DeepDetection:  Privacy-Enhanced Deep Voice Detection and User
Authentication for Preventing Voice Phishing by Yeajun Kang, Wonwoong Kim,Sejin
Lim,Hyunji Kim andHwajeong Seo
pl3

179. Integrating Different Scales into Species Distribution Models: A Case for
Evaluating the Risk of Plant Invasion in Chinese Protected Areas under Climate
Change by De-Juan Xie,Fei-Xue Zhang,Chun-Jing Wang andJi-Zhong Wan
pl4

180. A Combined Machine Learning and Model Updating Method for Autonomous
Monitoring of Bolted Connections in Steel Frame Structures Using Vibration Data by
Joy Pal,Shirsendu Sikdar,Sauvik Banerjee andPradipta Baner;ji
pl8

181. Ground Settlement of Deeply Buried Two-Lane Tunnels with Large Cross-
Sections Using Different Construction Methods
by Yugang Han,Changming Wei,Mengyuan Cui,Hong Xie,Yangwang Ou,Hao Zhu
andTaoying Liu
pl7



182. The Energy Consumption and Robust Case Torque Control of a Rehabilitation
Hip Exoskeleton by Rabé Andersson andNiclas Bjorsell
pl5

183. Technical Energy Assessment and Sizing of a Second Life Battery Energy
Storage System for a Residential Building Equipped with EV Charging Station by
Farhad Salek,Shahaboddin Resalati,Denise Morrey,Paul Henshall andAydin Azizi
pl9

184. Implementation of Demand Forecasting Module of ERP System in Mass
Customization Industry—Case Studies by Katarzyna Grobler-Debska,Edyta
Kucharska,Barttomiej Zak,Jerzy Baranowski andAdam Domagata
p.20

185. Implementation of Demand Forecasting Module of ERP System in Mass
Customization Industry—Case Studies by Katarzyna Grobler-Debska,Edyta
Kucharska,Barttomiej Zak,Jerzy Baranowski andAdam Domagata
p20

186. Application of Ozone Therapy in Paediatric Dentistry by Maurizio
D’Amario,Mariachiara D1 Carlo,Salvatore Massimo Natale,Lucia Meme,Giuseppe
Marzo,Giorgio Matarazzo andMario Capogreco

pll

187. Estimation of Thermal Radiation in Bed Mattresses by Kye-Won
Park,Masayuki Mizuno,Chang-Geun Cho andJong-Jin Jeong
pl2

188. Thermal Stability of Self-Assembled 3-Aminopropyltrimethoxysilane

Diffusion Barrier Terminated by Carboxyl Groups by Hongjin Liu,Mingkun Fu,Zhe
Wang,Shaozhi Pang,Huaiqing Zhu,Chen Zhang,Lijun Ming,Xinyu Liu,Minghui Ding
andYudong Fu
pl2

189. SwitchFuzz: Switch Short-Term Goals in Directed Grey-Box Fuzzing
by Ziheng He,Peng Jia,Yong Fang,Yuying Liu andHairu Luo
p22

190. The Electronic Switch of Windings of a Standard BLDC Motor by Vadim
Carev,Jan Rohé¢,Sergey Tkachenko andKonstantin Alloyarov
po

191. The Role of Data Analytics in the Assessment of Pathological Speech—A
Critical Appraisal by Pedro Gomez-Vilda,Andrés Gomez-Rodellar,Daniel Palacios-
Alonso,Victoria Rodellar-Biarge andAgustin Alvarez-Marquina
p24

192. On Mechanical and Motion Behavior of the Normal Impact Interface between
a Rigid Sphere and Elastic Half-Space by Hong Xie,Zhiping Zeng,Miao Su,Jun Luo
andGonglian Dai
p21

193. Marine Bacteria Associated with Colonization and Alteration of Plastic
Polymers by Marina Carrasco-Acosta,Marta Santos-Garcia andPilar Garcia-Jimenez
pl3

194. ACapMed: Automatic Captioning for Medical Imaging by Djamila Romaissa
Beddiar,Mourad Oussalah,Tapio Seppdnen andRachid Jennan
p24



195. Fault Diagnosis Algorithm of Beam Pumping Unit Based on Transfer Learning
and DenseNet Model by Yu Wu,Ziming Feng,Jing Liang,Qichen Liu andDeqing Sun
p23

196. Project Success Criteria Evaluation for a Project-Based Organization and Its
Stakeholders—A Q-Methodology Approach by Leonardo Sastoque-Pinilla,Sascha
Artelt,Aleksandra Burimova,Norberto Lopez de Lacalle andNerea Toledo-Gandarias
p21

197. Project Success Criteria Evaluation for a Project-Based Organization and Its
Stakeholders—A Q-Methodology Approach by Leonardo Sastoque-Pinilla,Sascha
Artelt,Aleksandra Burimova,Norberto Lopez de Lacalle andNerea Toledo-Gandarias

pl6

198. Sliding Mode Path following and Control Allocation of a Tilt-Rotor
Quadcopter by Chih-Chen Yih andShih-Jeh Wu
pl7

199. Geometric Method: A Novel, Fast and Accurate Solution for the Inverse

Problem in Risley Prisms by Juan Domingo Sandoval,Keyla Delgado,David
Farifia,Fernando de la Puente,Roberto Esper-Chain andMarrero Martin
pl2

200. Uncertainty-Controlled Remaining Useful Life Prediction of Bearings with a
New Data-Augmentation Strategy by Ran Wang ,Fucheng Yan,Ruyu Shi,Liang Yu
andYingjun Deng
p20

201. Learning Curve in Robotic-Assisted Total Knee Arthroplasty: A Systematic
Review of the Literature by Giorgio Cacciola,Francesco Bosco,Fortunato
Giustra,Salvatore Risitano,Marcello Capella,Alessandro Bistolfi,Alessandro Masse
andLuigi Sabatini
pl4

202. Mixup Based Cross-Consistency Training for Named Entity Recognition by
Geonsik Youn,Bohan Yoon,Seungbin Ji,Dahee Ko andJongtaec Rhee
pl5

203. Analysis of the Influence of Structural Parameters on the Modes of a Gantry
Machine Tool Crossbeam Based on Analytical Method by Xi Lu,Yunwei Chen
andXin Sheng
pl3

204. Wideband Three-Dimensional Absorber Based on Notch-Slot Resonator with
Lossy Coupled Microstrip Line by Yufeng Yu,Dayong Gong,Guotai Xie,Qi Liu
andLiang Peng
p9

205. A Point Crack Source Location Method without Velocity Information in
Anisotropic Plates by Dong Geon Lim,Won Gi Lee,Jaeseong Kim andHyeuknam
Kwon
pl3

206. Ultra-Short-Term Continuous Time Series Prediction of Blockchain-Based
Cryptocurrency Using LSTM in the Big Data Era by Yongjun Kim andYung-Cheol
Byun
pll



207. Self-Heating of Annealed Ti/Al/Ni/Au Contacts to Two-Dimensional Electron
Gas in AlGaN/GaN Heterostructures by Emilis Sermuksnis,Justinas Jorudas,Artiir
Simukovig, Vitalij Kovalevskij andIrmantas Kasalynas
pl7

208. Deep 3D Convolutional Neural Network for Facial Micro-Expression Analysis
from Video Images by Kranthi Kumar Talluri,Marc-André Fiedler andAyoub Al-
Hamadi
pl6

209. Design of 2-16 GHz Non-Uniform Distributed GaN HEMT MMIC Power
Amplifier with Harmonic Suppression Network by Tongyao Luan,Yongqing Leng,Xin
Qiu,Xingli Cui,Aizhen Hu,Bo Xu andYatao Peng

pl3

210. Sensory Texture and Mastication Physics of Multi-Phase Meat Products by
Dominic Oppen,Lisa M. Berger,Monika Gibis andJochen Weiss
pl6

211. Clinical Application and Biomechanics of Various Lingual Retractors with

Temporary Skeletal Anchorage Devices: A Narrative Review by Jin-Young
Choi,Kyung-A Kim,Jhong Lee,Ye-Seul Lee,Kyu-Rhim Chung andKi-Ho Park
pl2

212. Thermo-Hydrodynamic Analysis of Low-Temperature Supercritical Helium
Spiral-Grooved Face Seals: Large Ambient Temperature Gradient by Rong Wang
andShaoxian Bai

pl8

213. A Review on Distribution System State Estimation Algorithms by Maria
Fotopoulou,Stefanos Petridis,loannis Karachalios andDimitrios Rakopoulos
p21

214. Evaluation of the Soil Thrust on Continuous Tracks Considering Independent

Soil Shearing by Grousers by Sung-Ha Baek,Tacho Bong,Jinwoo Cho andGyu-Beom
Shin
pl6

215. Poka Yoke Meets Deep Learning: A Proof of Concept for an Assembly Line
Application by Matteo Martinelli,Marco Lippi andRita Gamberini
p26

216. A Mathematical Model for Bioremediation of Hydrocarbon-Contaminated
Soils
by Gilberto Martins,Sara Campos,Ana Ferreira,Rita Castro,Maria Salomé Duarte
andAna J. Cavaleiro

pl9

217. CRSAtt: By Capturing Relational Span and Using Attention for Relation
Classification by Cong Shao,Min Li,Gang Li,Mingle Zhou andDelong Han
plé

218. Application of Oyster Mushroom Cultivation Residue as an Upcycled

Ingredient for Developing Bread by Hanieh Moshtaghian,Mohsen Parchami,Kamran
Rousta andPatrik R. Lennartsson
pl2

219. On the Relationship of the Acoustic Properties and the Microscale Geometry of
Generic Porous Absorbers by Tobias P. Ring andSabine C. Langer



pl8

220. Simulation of Radio Signal Propagation for UHF RFID Technology in an
Indoor Environment Using Ray Tracing (Graphics) Method by Tomas Straka,Lukas
Vojtech andMarek Neruda
pl4

221. The Impact of RES Development in Poland on the Change of the Energy
Generation Profile and Reduction of CO2 Emissions by Jarostaw Kulpa,Piotr
Olczak,Kinga Stecuta andMaciej Sottysik
plé

222. Context-Aware Querying, Geolocalization, and Rephotography of Historical
Newspaper Images by Dilawar Ali,Thibault Blyau,Nico Van de Weghe andSteven
Verstockt

pl6

223. Multiband Frequency Tuneable Antennas for Selection Combining Strategy in
White Space Applications by Le-Huy Trinh andFabien Ferrero
pl0

224. Simulation and Experimental Study of the Characteristic Parameters of an

Aircraft Cabin Temperature Control Valve by Zhouzheng Shi,Minghao Dong,Qi
Liu,Xiansheng Qin andZhanxi Wang
pl8

225. Slope Stability Analysis Method of Unsaturated Soil Slopes Considering Pore
Gas Pressure Caused by Rainfall Infiltration by Wenjing Tian,Herman Peiffer,Benny
Malengier,Song Xue andZhongtian Chen
pl9

226. An Anomaly Detection Framework for Twitter Data by Sandeep
Kumar,Muhammad Badruddin Khan,Mozaherul Hoque Abul Hasanat,Abdul Khader
Jilani Saudagar,Abdullah AlTameem andMohammed AlKhathami

pl6

227. Special Issue “Nanomaterials and Other Additives to Enhance Asphalt
Pavement Performance” by Luis Picado-Santos andJodao Crucho
p3

228. Features of the Hydrosulfate Method for Processing Alumina-Containing Raw

Materials in a Closed Reagent Cycle by Ruslan Kh. Khamizov,Victor A. Zaitsev
andAlexandra N. Gruzdeva
pl7

229. Synthesis of Hydroxyapatite (HAp)-Zirconia Nanocomposite Powder and
Evaluation of Its Biocompatibility: An In Vitro Study by Vignesh Raj
Sivaperumal,Rajkumar Mani,Veerababu Polisetti,Kanakaraj Aruchamy andTaehwan
Oh

pl2

230. Finding Subsampling Index Sets for Kronecker Product of Unitary Matrices for
Incoherent Tight Frames by Jooeun Kwon andNam Yul Yu
pl4

231. Developing and Preliminary Testing of a Machine Learning-Based Platform

for Sales Forecasting Using a Gradient Boosting Approach by Antonio
Panarese,Giuseppina Settanni,Valeria Vitti andAngelo Galiano
pl5



232. An Ontological Knowledge Base of Poisoning Attacks on Deep Neural
Networks by Majed Altoub,Fahad AlQurashi,Tan Yigitcanlar,Juan M. Corchado
andRashid Mehmood
p45

233. A Hybrid Method of Enhancing Accuracy of Facial Recognition System Using
Gabor Filter and Stacked Sparse Autoencoders Deep Neural Network by Abdullah
Ghanim Jaber,Ravie Chandren Muniyandi,Opeyemi Lateef Usman andHarprith Kaur
Rajinder Singh
pl9

234. Construction and Application of Detection Model for Leucine and Tyrosine
Content in Golden Tartary Buckwheat Based on Near Infrared Spectroscopy
by Liwei Zhu,Rebecca Njeri Damaris,Yong Lv,Qianxi Du,Taoxiong Shi,Jiao Deng
andQingfu Chen
pl0

235. Research on the Sound Absorption Performance of Porous Asphalt Concrete
with Different Air Voids Based on the Finite Element Models by Jianguang Xie,Yiwei
Zhu andZhanqi Wang
pl9

236. Reputation-Based Blockchain for Spatial Crowdsourcing in Vehicular
Networks by Wenlong Guo,Zheng Chang,Yunfei Su,Xijuan Guo,Timo
Héamaldinen,Jian Li andYuan Li
p30

237. Lithostratigraphic, Paleoenvironmental Characterization and Correlations of
the Albian—Turonian Deposits of the Errachidia—Boudnib—Erfoud Basin (Southeast
Morocco) by Ismail Chaaou,Lahcen Kabiri,Badre Essafraoui,Ali Charroud,Hicham Si
Mhamdi,Mohamed Abioui,Kamal Abdelrahman,Carlos Neto de Carvalho
andMohammed S. Fnais
p24

238. Geometrical Parameter Effects on Solidification/Melting Processes Using Twin
Concentric Helical Coil: Experimental Investigations by H. A. Refaey,Abdullah S. A.
Alotaibi,A. A. Abdel-Aziz,M. F. Abd Rabbo andH. E. Abdelrahman
pl7

239. Sustainable Transport in a Smart City: Prediction of Short-Term Parking Space
through Improvement of LSTM Algorithm by Bowen Jin,Yu Zhao andJing Ni
pl8

240. Pipe Spatter Detection and Grinding Robot by Sungho Hong,Jaeyoul
Lee,Dongho Shin,Jehun Hahm,Jonghwan Baek andJinho Suh
pl6

241. Determination of the Filler Concentration of the Composite Tape by Denys
Baranovskyi,Sergey Myamlin,Maryna Bulakh,Dmytro Podosonov andLeonty
Muradian
pl5

242, Study on the Efficiency of Temperature/Strain Measurement for Ultra-Long
Distance Optical Fiber Composite Overhead Power Transmission Lines by Lidong
Lu,Xingchen Su,Chenglong Zhang,Qinghao Gao andXiande Bu
pll



243. Echelle Grating Spectroscopic Technology for High-Resolution and Broadband
Spectral Measurement by Yinxin Zhang,Wanzhuo Li,Wenhao Duan,Zhanhua Huang
andHuaidong Yang
pl8

244. A Study of the Effect of a Kinematic Pair Containing Clearance on the
Dynamic Characteristics of a Tool-Changing Robot by Wenxue Qian,Shuai
Song,Jianhang Zhao,Jinqiang Hou,Lei Wang andXiaowei Yin
pl7

245. Detail Guided Multilateral Segmentation Network for Real-Time Semantic
Segmentation by Qunyan Jiang,Juying Dai, Ting Rui,Faming Shao,Ruizhe Hu,Yinan
Du andHeng Zhang
pl6

246. Security of Blockchain and AI-Empowered Smart Healthcare: Application-
Based Analysis by Abdulatif Alabdulatif,Ibrahim Khalil andMohammad Saidur
Rahman
p32

247. Framework for Handling Rare Word Problems in Neural Machine Translation
System Using Multi-Word Expressions by Kamal Deep Garg,Shashi Shekhar,Ajit
Kumar,Vishal Goyal,Bhisham Sharma,Rajeswari Chengoden andGautam Srivastava
pl8

248. Differentially Private XGBoost Algorithm for Traceability of Rice Varieties by
Runzhong Yu,Wu Yang andChengyi Yang
pl3

249. Analysis of Design Change Mechanism in Apartment Housing Projects Using

Association Rule Mining (ARM) Model by Moonhwan Kim,Joosung Lee andJaejun
Kim
pl7

250. Shortwave Radiation on Horizontal and Incline Surfaces—One Year of Solar
Radiation Measurements at Athalassa, an Inland Location in Cyprus by Stelios
Pashiardis,Soteris A. Kalogirou andAlekos Pelengaris
p48

251. Motion Characteristics of Collapse Body during the Process of Expanding a
Rescue Channel by Yanlong Fu,Kai Xie,Fukun Xiao,Gang Liu,Zhiyuan Hou andRui
Zhang
pl6

252. Developing Computational — Thinking: Design-Based Learning and
Interdisciplinary Activity Design by Dongqing Wang,Ligiang Luo,Jing Luo,Sihong
Lin andGuangjie Ren
pl3

253. Hybrid Adaptive Dynamic Inverse Compensation for Hypersonic Vehicles
with Inertia Uncertainty and Disturbance by Kai-Yu Hu,Xiaochen Wang andChunxia
Yang
pl8

254. Fall Detection System Based on Simple Threshold Method and Long Short-
Term Memory: Comparison with Hidden Markov Model and Extraction of Optimal
Parameters by Seung Su Jeong,Nam Ho Kim andYun Seop Yu
pl8



255. Identification of Daily Living Recurrent Behavioral Patterns Using Genetic
Algorithms for Elderly Care by Viorica Rozina Chifu,Tudor Cioara,Cristina Bianca
Pop,lonut Anghel,David Demjen andloan Salomie

p20

256. Digital Calibration for Gain, Time Skew, and Bandwidth Mismatch in Under-
Sampling Time-Interleaved System by Min Hu andPengxing Yi
pl9

257. Numerical Analysis of Pillar Stability in Longwall Mining of Two Adjacent

Panels of an Inclined Coal Seam by Mikhail Eremin,Alexey Peryshkin,Gabriel
Esterhuizen,Larisa Pavlova andVictor Fryanov
p 14

258. Failure Behaviour of Jointed Rock Masses with 3D Nonpenetrating Joints
under Uniaxial Compression: Insights from Discrete Element Method Modelling by
Rihong Cao,Hua Dai,Rubing Yao,Hang Lin andKaihui Li
pl9

259. Orofacial Pain, Diagnosis and Treatment by Yaron Haviv
p3

260. Mechanical Structure Design and Experimental Study of Gamma-ray Monitor
for Small Satellite Payload by Pengfei Guo,Hongbing Xin,Sheng Yang,Shaolin
Xiong,Xinqgiao Li,Zhenghua An andDali Zhang

261. Design and Control of a Pneumatic Muscle Servo Drive Containing Its Own
Pneumatic Muscles by Dawid Sebastian Pietrala andPawel Andrzej Laski
pl7

262. New Perspectives on Excavation Disturbance Zones: Main Driving Forces by

Xiangyong Kong,Shanyong Wang,Zongwu Song,Chun’an Tang,Chaoyun Yu andXu
Chen
p24

263. Analysis of Surface Profile Error of Ultra-Precision Diamond Planing Based on
Power Spectral Density by Jianhua Yao,Zigiang Yin andYawen Guo
pl3

264. Study of Anisotropic Friction in Gears of Mechatronic Systems by Zuzana
Sagova,Valerii Vasilevich Tarasov,Ivana Klackova,Alexander Ivanovich Korshunov
andMilan Saga
pl0

265. Power Profile Index: An Adjustable Metric for Load Monitoring in Road
Cycling by Manuel Mateo-March,Jos¢ Ramoén Lillo-Bevia,Gabriel della Mattia, Xabier
Muriel,David Barranco-Gil,Mikel Zabala,Javier Courel-Ibafiez andJosé Antonio Salas-
Montoro
pl4

266. The Design Vehicle Steering Path Construction Based on the Hairpin Bend
Geometry—Application in Roundabout Design by Sasa Ahac,Maja Ahac,Tamara
Dzambas andVesna Dragcevic¢
pl5

267. Wideband Circularly Polarized Filtering Hybrid Antenna by Yahui Qian
andShumin Xie

po



268. Hemostatic Agents for the Management of Bleeding Risk Associated with Oral
Anticoagulant Therapy Following Tooth Extraction: A Systematic Review by Marco
Nisi,Elisabetta Carli,Stefano Gennai,Francesco Gulia andRossana Izzetti
pl4

269. LETCP: A Label-Efficient Transformer-Based Contrastive Pre-Training
Method for Brain Tumor Segmentation by Shoucun Chen,Jing Zhang andTianchi
Zhang
pl2

270. 3D Printing of Human Ossicle Models for the Biofabrication of Personalized
Middle Ear Prostheses by Jacob Dairaghi,Dan Rogozea,Rachel Cadle,JJoseph
Bustamante,Leni Moldovan,Horia I. Petrache andNicanor I. Moldovan
13p

271. Numerical Simulation and Experimental Research on Multi-Channel Laser
Directional Energy Deposition of IN718nby Ankai Hu,Yanlu Huang,Yu
Wang,Yongqiang Yang,Wei Li andTianyu Wang

pl8

272. Light-Controlled Microbots in Biomedical Application: A Review by Md
Faiyaz Jamil,Mishal Pokharel andKihan Park
p32

273. Cable Force Identification of Two Bending Cable Networks with Arbitrary

Boundary Conditions by Van-Son Nguyen,Chung-Yue Wang,Muhammad Ibnu
Syamsi andHao-Lin Wang
p20

274. Calculation of Heat Transfer and Drag Coefficients for Aircraft Geometric
Models by Victor V. Kuzenov,Sergei V. Ryzhkov andAleksey Yu. Varaksin
pl3

275. Carum carvi Modulates Acetaminophen-Induced Hepatotoxicity: Effects on
TNF-a, NF-xB, and Caspases by Tahir Magbool Mir,Muneeb U Rehman,Mohammad
Khalid Ashfaq,Wajhul Qamar,Rehan Khan,Aarif Ali,Mansour Almugbil,Sultan
Alshehri andSarwat Sultana

pl7

276. High Performance IoT Cloud Computing Framework Using Pub/Sub
Techniques by Jaeckyung Nam,Youngpyo Jun andMin Choi
20p

2717. Transfer Learning-Assisted Evolutionary Dynamic Optimisation for Dynamic

Human-Robot Collaborative Disassembly Line Balancing by Liang Jin,Xiao
Zhang,Yilin Fang andDuc Truong Pham
p26

278. Ultrasound-Assisted Extraction of B-Asarone from Sweet Flag (Acorus
calamus) Rhizome by Noridayu Omer,Yeun-Mun Choo,Muthupandian Ashokkumar
andNor Saadah Mohd Yusof
pl4
Special Issue “Application of Non-Linear Dynamics” by Roman Starosta andJan
Awrejcewicz

p4



279. Estimates of Quantum Tunneling Effects for Hydrogen Diffusion in PuO2 by
Nir Goldman,Luis Zepeda-Ruiz,Ryan G. Mullen,Rebecca K. Lindsey,C. Huy
Pham,Laurence E. Fried andJonathan L. Belof
pl7

280. In Vitro Antiproliferative Activity of Ptaeroxylon obliquum Leaf Extracts,
Fractions and Isolated Compounds on Several Cancer Cell Lines by Edward T.
Khunoana,Jacobus N. Eloff,Thanyani E. Ramadwa,Sanah M. Nkadimeng,Mamoalosi
A. Selepe andLyndy J. McGaw
pl4

281. Fabrication of a Conductive Pattern on a Photo-Polymerized Structure Using
Direct Laser Sintering by Jung-Hoe Jo andMin-Soo Park
pl6

282. Aggressive Nasopalatine Cyst with Nasal Involvement in an Edentulous
Patient by Alexandre Perez,Vincent Lenoir andTommaso Lombardi
po

283. Dynamic Generation of Knowledge Graph Supporting STEAM Learning
Theme Design by Qingchao Ke andJian Lin
pl2

284. Lane-Changing Strategy Based on a Novel Sliding Mode Control Approach for
Connected Automated Vehicles by Chengmei Wang andYuchuan Du
pl8

285. Trident: A Deep Learning Framework for High-Resolution Bridge Vibration
Monitoring by Seyedomid Sajedi andXiao Liang
pl3

286. 284. Enrichment of Metals in the Sediments of an Industrially Impacted
Estuary: Geochemistry, Dispersion and Environmental Considerations by Mario
Mangas-Suarez,Efren Garcia-Ordiales,Julio Antonio Pérez,Rodrigo Alvarez,Alberto
Villa,Almudena Ordofiez andNieves Roqueii
pl4

287. A Novel Cementing Quality Evaluation Method Based on Convolutional
Neural Network by Chunfei Fang,Zheng Wang,Xianzhi Song,Zhaopeng Zhu,Donghan
Yang andMuchen Liu
pl5

288. A Novel Method for Testing the Effect of Base Post-Grouting of Super-Long
Piles by Haibo Hu,Qiqin Jin,Feng Yang,Jiajin Zhou,Junjie Ma,Xiaonan Gong andJin
Guo

pl2

2809. A Deep Learning Approach for Credit Scoring Using Feature Embedded
Transformer by Chongren Wang andZhuoyi Xiao
pl4

290. Considering the Effect of Non-Propagating Cracks on Fatigue Limit Prediction

in the Critical Distance Method Framework by Zhuo Zhou andDeqing Guan
pl3

291. Mechanism of Coal Burst Triggered by Disturbing Mining-Induced Stress: An
Experimental Investigation by Jinzheng Bai,Linming Dou,Xuwei Li,Jinrong
Cao,Kangkang Wang,Yanjiang Chai andJiliang Kan
pl7



292. An Adaptive Launch Control for Balloon-Borne UAVs with Large Wingspans
by Yanpeng Hu,Yanfei Hu,Xiaomiao Ding,Guannan Zeng andJin Guo
pl7

293. Security Analysis of the MQTT-SN Protocol for the Internet of Things by José
Roldan-Goémez,Javier Carrillo-Mondéjar,Juan Manuel Castelo Gomez andSergio
Ruiz-Villafranca
p24

294, Influence of Gap Width on Temporal Nonlinear Behaviors in CO2 Dielectric
Barrier Discharges under Martian Conditions by Xucheng Wang,Shuhan Gao
andYuantao Zhang
pl7

295. A Multi-Branch Multi-Scale Deep Learning Image Fusion Algorithm Based on
DenseNet by Yumin Dong,Zhengquan Chen,Ziyi Li andFeng Gao
pll

296. Geo-Spatial Context Provision for Digital Twin Generation by Thomas Ernst
Jost,Christian Stary andRichard Heininger
p23

297. A Message Passing Approach to Biomedical Relation Classification for Drug—
Drug Interactions by Dimitrios Zaikis,Christina Karalka andloannis Vlahavas
p21

298. Heat Conduction Plate Layout Optimization Using Physics-Driven
Convolutional Neural Networks by Yang Sun,Abdussalam Elhanashi,Hao Ma
andMario Rosario Chiarelli
pl6

299. Transformer-Based Hybrid Forecasting Model for Multivariate Renewable
Energy by Guilherme Afonso Galindo Padilha,JeongRyun Ko,Jason J. Jung andPaulo
Salgado Gomes de Mattos Neto
pl3

300. Temporal Logic Planning and Receding Horizon Control for Signal Source
Localization by Xingtong Chen,Qiang Lu,Dilong Chen andBoyuan Geng
pl4

301. Data-Driven Model-Free Adaptive Sliding Mode Control Based on FFDL for
Electric Multiple Units by Liang Zhou,Zhongqi Li,Hui Yang,Yating Fu andYue Yan
p20

302. Influence of Low Yield Point Reinforcement and High Toughness Concrete on
Seismic Performance of the Frame by Kaihua Cheng,Li Cheng,Weixuan Jiao,Bowen
Zhang andHeng Zhao
p20

303. On Ghost Imaging Studies for Information Optical Imaging by Chenyu Hu
andShensheng Han
pl9

304. Improved Graph-Based Arabic Hotel Review Summarization Using Polarity
Classification by Ghada Amoudi,Amal Almansour andHanan Saleh Alghamdi
p20

305. A Two-Stage Semi-Supervised High Maneuvering Target Trajectory Data
Classification Algorithm by Qing Li,Xintai He,Kun Chen andQicheng Ouyang
pl8



306. Efficient Object Detection in SAR Images Based on Computation-Aware
Neural Architecture Search by Chuanyou Li,Yifan Li,Huanyun Hu,Jiangwei
Shang,Kun Zhang,Lei Qian andKexiang Wang
p22

307. Zeolitization of Diatomite Residues by a Simple Method by José Manuel
Moreno-Maroto,Jacinto Alonso-Azcarate,Carmen Martinez-Garcia,Maximina
Romero,Aurora Lopez-Delgado andTeresa Cotes-Palomino
pl0

308. Rheological, Textural, and Sensorial Characterization of Walnut Butter by Ana
Leahu,Cristina Ghinea andSorina Ropciuc
pl4

309. Mountain Muon Tomography Using a Liquid Scintillator Detector by Bin
Zhang,Zhe Wang andShaomin Chen
pl4

310. Damage Mode Analysis of Steel Box Structures Subjected to Internal Blast
Loading by Lu-Meng Li,Duo Zhang andShu-Jian Yao
pl8

311. High-Quality Coherent Plane-Wave Compounding Using Enhanced
Covariance-Matrix-Based Statistical Beamforming by Yuanguo Wang,Chichao
Zheng,Hu Peng andYadan Wang

p 17

312. Can Gestural Filler Reduce User-Perceived Latency in Conversation with
Digital Humans? by Junyeong Kum andMyungho Lee
pl7

313. Hydraulic Performance of Howell-Bunger and Butterfly Valves Used for

Bottom Outlet in Large Dams wunder Flood Hazards by Grigorios L.
Kyriakopoulos,Younes Aminpour,Omid Aminoroayaie Yamini,Azin Movahedi,S.
Hooman Mousavi andMohammad Reza Kavianpour
pl7

314. The Interference Effects of Wind Load and Wind-Induced Dynamic Response
of Quayside Container Cranes by Xiaotong Wu,Ying Sun,Yue Wu,Ning Su andShitao
Peng
pl9

315. An Improved BiLSTM Approach for User Stance Detection Based on External
Commonsense Knowledge and Environment Information by Peng Jia,Yajun
Du,Jingrong Hu,Hui Li,Xianyong Li andXiaoliang Chen
p22

316. Coal and Gas Outburst Risk Prediction and Management Based on WOA-ELM
by Dejun Miao,Jiaqi Ji,Xiujie Chen,Yueying Lv,Lu Liu andXiuhua Sui
p23

317. An Explainable and Lightweight Deep Convolutional Neural Network for
Quality Detection of Green Coffee Beans by Chih-Hsien Hsia,Yi-Hsuan Lee andChin-
Feng Lai
pl8

318. Functional and Sustainable Application of Natural Antioxidant Extract
Recovered from Olive Mill Wastewater on Shelf-Life Extension of “Basil Pesto” by



Alessandra De Bruno,Antonio Gattuso,Rosa Romeo,Simone Santacaterina andAmalia
Piscopo
pl5

319. Application of Generative Adversarial Networks and Shapley Algorithm Based
on Easy Data Augmentation for Imbalanced Text Data by Jheng-Long Wu
andShuoyen Huang

320. Clear Declining Behaviors and Causes in Atmospheric Polycyclic Aromatic
Hydrocarbon Concentrations at the West End of Japan from 2017 to 2021 by Takashi
Kubo,Wenzhi Bai,Masaki Nagae andYuji Takao
pll

321. Advances in Artificial Intelligence Methods Applications in Industrial Control
Systems: Towards Cognitive Self-Optimizing Manufacturing Systems by Emanuele
Carpanzano andDaniel Kniittel
pl9

322. Rearing Conditions and Automated Feed Distribution Systems for Zebrafish
(Danio rerio) by Gianmarco Del Vecchio,Aurora Mazzei,Roberta Schiavone,Ana S.
Gomes,Giovanni  Frangelli,Tommaso  Sala,Stefania  Fantino,Marco G. A.
Brocca,Amilcare Barca,Ivar Rennestad andTiziano Verri
pl4

323. Study on Blasting Vibration Control of Brick-Concrete Structure under
Subway Tunnel by Yangyong Wu,Chaomin Mu,Qi Zong,Jichao Wu andHui Zhou
pl9

324. Special Issue on Advanced Applications of Bioencapsulation Technologies by
Alessandra Quarta andRiccardo Di Corato
p4

325. Machine Learning-Assisted Prediction of Oil Production and CO2 Storage
Effec in CO2-Water-Alternating-Gas Injection (CO2-WAG) by Hangyu Li,Changping
Gong,Shuyang Liu,Jianchun Xu andGloire Imani
pl8

326. An Efficient MAC Protocol for Blockchain-Enabled Patient Monitoring in a
Vehicular Network by Muhammad Aman Ullah,Ahmad Naseem Alvi,Muhammad
Awais Javed,Muhammad Badruddin Khan,Mozaherul Hoque Abul Hasanat,Abdul
Khader Jilani Saudagar andMohammed Alkhathami
pl8

327. Hybrid Task Allocation of an AGV System for Task Groups of an Assembly
Line by Ya Hu,Xing Wu,Jingjing Zhai,Peihuang Lou,Xiaoming Qian andHaining
Xiao

p21

328. Target Identification via Multi-View Multi-Task Joint Sparse Representation
by Jiawei Chen,Zhenshi Zhang andXupeng Wen
pl9

329. Effect of Border Width and Micro-Sprinkling Hose Irrigation on Soil Moisture

Distribution and Irrigation Quality for Wheat Crops by Shengfeng Wang,Pengwei
Ji,Xingiang  Qiu,Haochen Yang,Yanping Wang,Hengkang Zhu,Min Wang
andHongdong Li

pl3



330. Resistance Coefficient Estimation for a Submarine’s Bare Hull Moving in
Forward and Transverse Directions by Hassan Saghi,Josko Parunov andAntonio
Mikuli¢

p21

331. Block-Wisely Supervised Network Pruning with Knowledge Distillation and
Markov Chain Monte Carlo by Huidong Liu,Fang Du,Lijuan Song andZhenhua Yu
pl2

332. Emotion Recognition Method for Call/Contact Centre Systems by Mirostaw

Ptaza,Robert Kazata,Zbigniew Koruba,Marcin Koztowski,Malgorzata Lucinska,Kamil
Sitek andJarostaw Spyrka

p24

333. Review of Research Progresses and Application of Geothermal Disaster
Prevention on Large-Buried Tunnels by Yifan Chen,Hang Lin andBaohua Liu
p25

334. Dosimetric Evaluation of the Inter-Fraction Motion of Organs at Risk in SBRT

for Nodal Oligometastatic Prostate Cancer by Francesco La Fauci,Matteo
Augugliaro,Giovanni Carlo Mazzola,Stefania Comi,Matteo Pepa,Mattia
Zaffaroni,Maria Giulia Vincini,Giulia Corrao,Francesco Alessandro Mistretta,Stefano
Luzzago,Cristiana Fodor,Gennaro Musi,Salvatore Gallo,Giuseppe Petralia,Ottavio De
Cobelli,Roberto Orecchia,Federica Cattani,Giulia Marvaso andBarbara Alicja
Jereczek-Fossa
pl8

335. BEERL: Both Ends Explanations for Reinforcement Learning by Ahmad
Terra,Rafia Inam andElena Fersman
p32

336. Whole-Heart Assessment of Turbulent Kinetic Energy in the Repaired
Tetralogy of Fallot by Ashifa Hudani,James A. White,Steven C. Greenway andJulio
Garcia
pl3

337. Walking and Sitting Time after a Stroke: A Comparison of Shifts and Changes
over Time within an Acute Care Setting by Tammuz Yaron Katz,Hen Hallevi,Jeremy
Molad andMichal Kafri

pll

338. Atmospheric Effects on Satellite—Ground Free Space Uplink and Downlink
Optical Transmissions by Nilesh Maharjan,Nikesh Devkota andByung Wook Kim
pl7

339. High-Performance Solid Medium Thermal Energy Storage System for Heat

Supply in Battery Electric Vehicles: Proof of Concept and Experimental Testing
by Volker Dreiligacker andLukas Hofer
ppl18

340. Decision-Tree-Based Horizontal Fragmentation Method for Data Warehouses
by Nidia Rodriguez-Mazahua,Lisbeth  Rodriguez-Mazahua,Asdrabal Lopez-
Chau,Giner Alor-Hernandez andIsaac Machorro-Cano

341. Special Issue “Physics and Mechanics of New Materials and Their
Applications 2021” by Ivan A. Parinov,Shun-Hsyung Chang andHung-Yu Wang

p3



342. TMCrack-Net: A U-Shaped Network with a Feature Pyramid and Transformer
for Mural Crack Segmentation by Meng Wu,Min Jia andJia Wang
pl6

343. An Adaptive Dynamic Channel Allocation Algorithm Based on a Temporal—
Spatial Correlation Analysis for LEO Satellite Networks
by Juan Wang,Lijuan Sun,Jian Zhou andChong Han

pl6

344. Utilizing Mask R-CNN for Solid-Volume Food Instance Segmentation and
Calorie Estimation by Yanyan Dai,Subin Park andKidong Lee
plé

345. A Theoretical and Experimental Investigation of High-Frequency Ultrasonic

Vibration-Assisted Sculpturing of Optical Microstructures by Canbin Zhang,Chi-Fai
Cheung,Xiaoliang Liang andBenjamin Bulla
pl4

346. Adapting Neural-Based Models for Position Error Compensation in Robotic
Catheter Systems by Toluwanimi O. Akinyemi,Olatunji M. Omisore,Xingyu
Chen,Wenke Duan,Wenjing Du,Guanlin Y1 andLei Wang
p20

347. Treatment of Palatally Displaced Canines Using Miniscrews for Direct or
Indirect Anchorage: A Three-Dimensional Prospective Cohort Study on Tooth
Movement Speed by Marco Migliorati,Sara Drago,Tecla Bocchino,Ambra Michelotti
andVincenzo D’ Anto

pll

348. SIS Epidemic Propagation on Scale-Free Hypernetwork by Kaijun
Wang,Yunchao Gong andFeng Hu
pl8

349. A New Dual Image Based Reversible Data Hiding Method Using Most
Significant Bits and Center Shifting Technique by Serdar Solak andGokhan Tezcan
p20

350. Safety Evaluation Method and Management Strategy for Aviation Flight Plans
by Siqi Hao,Jian Ye,Ruiwei Liu andYaping Zhang
pl5

351. Hybrid Algorithms for Inbound and Outbound Truck Scheduling in Cross-
Docking Systems by Gen-Han Wu,Yi-Ting Chen andKe-Hsuan Chen
pl4

352. A Frame Theory of Energetic Life: A Twisting Energy Solidified on the

Holographic Fractal Structure by Yanju Wei,Yajing Yang,Yajie Zhang,Zhigiang Mu
andFanlu Bu

353. Research Advances on User Interactions in Social Media Using Data Science
Approaches by Felicidad Garcia-Sanchez andJuan Cruz-Benito
p2

354. Experimental Investigation of Crystal Blocking in Drainage Pipes for Tunnels
in the Karst Region by Chongbang Xu,Yang Chen,Yunxuan Yang,Pengfei Li,Siqing
Wang andLei Li
plé



355. Hybrid GA-SVM Approach for Postoperative Life Expectancy Prediction in
Lung Cancer Patients by Arfan Ali Nagra,Iqgra Mubarik, Muhammad Mugees
Asif,Khalid Masood,Mohammed A. Al Ghamdi andSultan H. Almotiri
pl0

356. Correction: Cheng, T.-M.; Hou, H.-Y. Intelligent Educational Evaluation of
Research Performance between Digital Library and Open Government Data. Appl.
Sci. 2022, 12, 791 by Tao-Ming Cheng andHsing-Yu Hou
pl

357. The Presence of Impacted Teeth (Except for Wisdom Teeth) in Orthodontic
Patients in Israel by Nir Shpack,Chaya Afarsemon Kisoss andAmir Laviv
p7

358. Dry-Low Emission Gas Turbine Technology: Recent Trends and Challenges
by Mochammad Faqih,Madiah Binti Omar,Rosdiazli Ibrahim andBahaswan A. A.
Omar
p30

359. Two-Stage Metaheuristic Algorithms for Order-Batching and Routing
Problems by Gen-Han Wu,Chen-Yang Cheng andMing-Hong Liu
pl8

360. Acceleration of an Electron Bunch with a Non—Gaussian Transverse Profile in
Proton-Driven Plasma Wakefield by Linbo Liang,Guoxing Xia,Alexander Pukhov
andJohn Patrick Farmer
pl4

361. Research on Lightweight Lithology Intelligent Recognition System
Incorporating Attention Mechanism by Zhiyu Zhang,Heng Li,Zhen Lei,Haoshan Liu
andYifeng Zhang
pl6

362. Condition Monitoring of an All-Terrain Vehicle Gear Train Assembly Using
Deep  Learning  Algorithms  with ~ Vibration  Signals by  Sakthivel
Gnanasekaran,Lakshmipathi  Jakkamputi,Mohanraj Thangamuthu,Senthil Kumar
Marikkannan,Jegadeeshwaran Rakkiyannan,Kannan Thangavelu andGangadhar Kotha
pl3

363. Resilience Adaptation Approach for Reducing the Negative Impact of Climate
Change on Coastal Heritage Sites through Machine Learning by Yasmine Sabry
Hegazi
p26

364. Assessment of Cardiometabolic Risk Reveals Elevated C-Reactive Protein
Levels in Patients with Deficit Schizophrenia after Adjustment for Lifestyle
Characteristics by Agnieszka Cyran,Patryk Piotrowski,Jerzy Samochowiec,Agnieszka
Samochowiec,Ernest Tyburski,t.ukasz t.aczmanski andBlazej Misiak
pl0

365. Sustainable Energy Systems Planning, Integration and Management (Volume
I) by Amjad Anvari-Moghaddam,Behnam Mohammadi-ivatloo,Somayeh Asadi
andMohammad Shahidehpour
p2

366. OffshoringDSS: An Automated Tool of Application Maintenance Offshoring
by Hanif Ur Rahman,Mushtaq Raza,Asaad Alzayed,Palwasha Afsar,Abdullah
Alharbi,Wael Alosaimi andUmar Hayat Khan



p24

367. Combining Knowledge and a Data Driven Method for Identifying the Gas Kick
Type in a Fractured Formation by Hu Yin,Menghan Si,Hongwei Cui,Qian Li andWei
Liu
pl5

368. Prediction of the Yield Strength of RC Columns Using a PSO-LSSVM Model
by Bochen Wang,Weiming Gong,Yang Wang,Zele Li andHongyuan Liu
pl5

369. Predicting the Influence of Shear on the Seismic Response of Bridge Columns
by Rico J. Massa,William D. Cook andDenis Mitchell
pl8

370. A Look at the Importance of Chirality in Drug Activity: Some Significative

Examplem by Jessica Ceramella,Domenico lacopetta,Angelica Franchini,Michele De
Luca,Carmela Saturnino,Inmaculada Andreu,Maria Stefania Sinicropi andAlessia
Catalano
p22

371. Effect of an Individualised Training Programme on Hamstrings and Change
Direction Based on Tensiomyography in Football Players by Daniel Fernadndez-
Baeza,German Diaz-Urena andCristina Gonzalez-Millan
pll

372. Preliminary Study on the Larval Development of Calliphora vicina (Diptera:
Calliphoridae) on Different Types of Substrates Used as Reference in Forensic
Entomology by Cristiana Manea (Amariei),lon Sandu,Diana Bulgaru Iliescu,Norina
Consuela Forna,Viorica Vasilache andVasile Sirbu
pl0

373. Research and Application of Combined Reactive Power Compensation Device
Based on SVG+SC in Wind Power Gathering Area by Yinzhang Peng,Haiyun
Wang,Q1 Zhao,Dongliang Nan andWenxin Li
pl7

374. APF-IRRT*: An Improved Informed Rapidly-Exploring Random Trees-Star
Algorithm by Introducing Artificial Potential Field Method for Mobile Robot Path
Planning by Daohua Wu,Lisheng Wei,Guanling Wang,Li Tian andGuangzhen Dai
pl8

375. Three-Dimensional Modeling of Soil-Structure Interaction for a Bridge
Founded on Caissons under Seismic Conditions by Davide Pauselli,Diana Salciarini
andFilippo Ubertini
pl3.

376. Method for Measuring Absolute Optical Properties of Turbid Samples in a
Standard Cuvette by Giles Blaney,Angelo Sassaroli andSergio Fantini
p22

377. Topology Optimization Based Material Design for 3D Domains Using
MATLAB by George Kazakis andNikos D. Lagaros
p22

378. Wavelet Analysis for Evaluating the Length of Precast Spliced Piles Using
Low Strain Integrity Testing by Elizaveta Loseva,llya Lozovsky,Ruslan Zhostkov
andVladimir Syasko
pl2



379. Development and Finite Element Analysis of a Novel Bent Bone Plate by
Joyceline Kurniawan,Shen-Yung Lin andWen-Teng Wang
p20

380. A Load-Independent Current/Voltage IPT Charger with Secondary Side-
Controlled Hybrid-Compensated Topology for Electric Vehicles by Guangyao
Li,Cheol-Hee Jo,Chang-Su Shin,Seungjin Jo andDong-Hee Kim
pl7

381. A Dynamic Heterogeneous Information Network Embedding Method Based on
Meta-Path and Improved Rotate Model by Hualong Bu,Jing Xia,Qilin Wu andLiping
Chen
pl6

382. FRP Bridges in the Flanders Region: Experiences from the C-Bridge Project by
Wouter De Corte andJordi Uyttersprot
pl9

383. GPR Data Augmentation Methods by Incorporating Domain Knowledge by
Guanghua Yue,Chenglong Liu,Yishun Li,Yuchuan Du andShili Guo
pl7

384. Introducing Mobile Collaborative Robots into Bioprocessing Environments:
Personalised Drug Manufacturing and Environmental Monitoring by Robins
Mathew,Robert McGee,Kevin Roche,Shada Warreth andNikolaos Papakostas
p20

385. Machine Learning Algorithms in Corroboration with Isotope and Elemental
Profile—An Efficient Tool for Honey Geographical Origin Assessment by Ariana
Raluca Hategan,Dana Alina Magdas,Romulus Puscas,Adriana Dehelean,Gabriela
Cristea andBianca Simionescu
pl0

386. Supporting Argumentation Dialogues in Group Decision Support Systems: An
Approach Based on Dynamic Clusterin by Luis Concei¢do,Vasco Rodrigues,Jorge
Meira,Goreti Marreiros andPaulo Novais
p23

387. Trajectory Planning of Aerial Robotic Manipulator Using Hybrid Particle
Swarm Optimization by Suping Zhao,Chaobo Chen,Jichao Li,Song Gao andXinxin
Guo
pl7

388. A Parallel Quantum Circuit Implementations of LSH Hash Function for Use
with Grover’s Algorithm by Gyeongju Song,Kyungbae Jang,Hyunji Kim
andHwajeong Seo

3809. Integration of Object-Based Image Analysis and Convolutional Neural
Network for the Classification of High-Resolution Satellite Image: A Comparative
Assessment by Omer Saud Azeez,Helmi Z. M. Shafri,Aidi Hizami Alias andNuzul A.
B. Haron
p21

390. Experimental Study on Pot Damage and Contact Stress Distribution
Characteristics of Oil Sunflower Plug Seedlings by Fandi Zeng,Xuying Li,Hongbin
Bai,Ji Cui,Xuening Liu andYongzhi Zhang
pl5



391. Application of Three Types of Cinnamon Essential Oils as Natural Antifungal
Preservatives in Wheat Bread by Veronika Valkova,Hana Duranova,Lucia
Galovicova,Nenad L. Vukovic,Milena Vukic,Przemystaw FLukasz Kowalczewski
andMiroslava Kacaniova
pl8

392. Numerical Investigation of Thermal Efficiency of a Solar Cell by Emaad
Ansari,Mohammad Nishat Akhtar,Wan Amir Fuad Wajdi Othman,Elmi Abu Bakar
andS. S. N. Alhady

pl8

393. Soccer Scoring Techniques: How Much Do We Know Them Biomechanically?
—A State-of-the-Art Review by Gongbing Shan
pl9

394. Performance of Lunar Regolith Shield under Meteoroid Impact: Uncertainties

of a Numerical Prediction by Alessia Verdino,Oscar Arena,Osvaldo
Bottiglieri,Francesco Cafaro andEnrico Dini
pl4

395. The Impact of Levee Openings on Storm Surge: A Numerical Analysis in
Coastal Louisiana by Kelin Hu,Ehab Meselhe,Rachel Rhode,Natalie Snider andAlisha
Renfro
pl3

396. Thermal Performance Estimation of Nanofluid-Filled Finned Absorber Tube
Using Deep Convolutional Neural Network by Yue Hua,Chang-Hao Yu,Jiang-Zhou
Peng,Wei-Tao Wu,Yong He andZhi-Fu Zhou
p20

397. Computation and Statistical Analysis of Bearings’ Time- and Frequency-
Domain Features Enhanced Using Cepstrum Pre-Whitening: A ML- and DL-Based
Classification by David Cascales-Fulgencio,Eduardo Quiles-Cucarella andEmilio
Garcia-Moreno
p25

398. An Effective ELECTRA-Based Pipeline for Sentiment Analysis of Tourist
Attraction Reviews by Hui Fang,Ge Xu,Yunfei Long andWeimian Tang
pl2

399. Active Disturbance Rejection Control for Speed Control of PMSM Based on
Auxiliary Model and Supervisory RBF by Peng Gao,Xiuqgin Su,Zhibin Pan,Maosen
Xiao,Wenbo Zhang andRuoyu Liu
pl5

400. Advanced Coatings of Polyureas for Building Blast Protection: Physical,
Chemical, Thermal and Mechanical Characterization by Fernando Leite,Carlos
Mota,Jodo Bessa,Fernando Cunha,Raul Fangueiro,Gabriel Gomes andJosé Mingote
pl5

401. The Application of the Foam Technology to the Dust Control for Reducing the
Dust Injury of Coal Mines by Ming Ji,Zhongguang Sun andHongjun Guo
pl9

402. Effects of Primary Processing and Pre-Salting of Baltic Herring on
Contribution of Digestive Proteases in Marinating Process by Patryk
Kaminski,Mariusz Szymczak andBarbara Szymczak
pl5



403. Multi-Angle Fast Neural Tangent Kernel Classifier by Yuejing
Zhai,Zhouzheng Li andHaizhong Liu
pl7

404. Research on Seismic Wave Quality Factor of Marble Jointed Rock Mass under
SHPB Impact by Changkun Sun,Changhong Li andXiaoming Wei
pl9

405. Data-Driven Damage Classification Using Guided Waves in Pipe Structures by
Xin Zhang,Wensong Zhou,Hui Li andYuxiang Zhang
pl3

406. 404. Strength Characteristics and In Situ Stress Measurement of Rock Cores
from a Large Section Underground Station: A Case Study by Diyuan Li,Aohui
Zhou,Lichuan Wang,Yuda Chen andChunde Ma

pl7

407. A 7-13 GHz 10 W High-Efficiency MMIC Power Amplifier in 0.25 pm GaN
HEMT Process by Aizhen Hu,Yongqing Leng,Xin Qiu,Tongyao Luan andYatao Peng
pll

408. Research on Key Technologies of Super-Resolution Reconstruction of Medium

and Long Wave Maritime Infrared Image by Zhipeng Ren,Jianping Zhao,Chao
Wang,Xiaocong Ma,Yan Lou andPeng Wang
pl7

409. Estimation of Physicochemical Parameters and Vertical Migration of
Atmospheric Radionuclides in a Raised Peat Bog in the Arctic Zone of Russia by
Evgeny Yakovlev,Alexander Orlov,Alina Kudryavtseva andSergey Zykov
p21

410. Machine-Learning-Based COVID-19 and Dyspnoea Prediction Systems for the
Emergency Department by Marco La Salvia, Emanuele Torti,Gianmarco Secco,Carlo
Bellazzi,Francesco ~ Salinaro,Paolo  Lago,Giovanni  Danese,Stefano  Perlini
andFrancesco Leporati
pl3

411. Stimulated Brillouin Scattering Threshold in Presence of Modulation
Instability for Optical Pulse in Long Optical Fiber by Xiaoyang Hu,Qiuyang
Huang,Yang Lu andZhou Meng
p9

412. Development of an Artificial 3D Liver Phantom for Analysis of
Radiotherapeutic Effects In Vitro by Christina Stengl,Shahrouz Ghafoory,Artur
Weidner,Brennah Murphy andStefan Wolfl

413. The Synergic Effect of Primary and Secondary Flame Retardants on the
Improvement in the Flame Retardant and Mechanical Properties of Thermoplastic
Polyurethane Nanocomposites by Sidra FaryalMuhammad Zafar,M. Shahid
Nazir,Zulfigar Ali,Manwar Hussain andSyed Muhammad Imran
P9

414. Determination of Aerodynamic Drag Coefficients of Longitudinal Finned
Tubes of LNG Ambient Air Vaporizers Using CFD and Experimental Methods
by Filip Lisowski andEdward Lisowski
pl2

415. Concrete Strength Prediction Using Machine Learning Methods CatBoost, k-
Nearest Neighbors, Support Vector Regression by Alexey N. Beskopylny,Sergey A.



Stel’makh,Evgenii M. Shcherban’,Levon R. Mailyan,Besarion Meskhi,Irina
Razveeva,Andrei Chernil’nik andNikita Beskopylny

pl19

416. The Study of Machine Learning Assisted the Design of Selected Composites
Properties by Stella Hrehova andLucia Knapcikova
pl2

417. A Novel SINS/SRS/CNS Multi-Information Fusion Global Autonomous

Navigation Method by Bin Zhao,Qinghua Zeng,Jianye Liu,Chunlei Gao,Xiaoling Zhu
andWei Qiao
pl8

418. Robust Adaptive Finite-Time Synergetic Tracking Control of Delta Robot
Based on Radial Basis Function Neural Network by Phu-Cuong Pham andYong-Lin
Kuo
p27

419. Physical Interpretation of Nanofluid (Copper Oxide and Silver) with Slip and
Mixed Convection Effects: Applications of Fractional Derivatives by Omar T.
Bafakeeh,Ali Raza,Sami Ullah Khan,Muhammad I[jaz Khan,Abdelaziz Nasr,Nidhal
Ben Khedher andEl Sayed Mohamed Tag-Eldin
pl7

420. Preliminary Study on the Influence of the Polyphenols of Different Groups on
the Digestibility of Wheat Starch, Measured by the Content of Resistant Starch by
Dominika Kwasny,Barbara Borczak,Marek Sikora andJoanna Kapusta-Duch
p9

421. A Novel MEMS Capacitor with a Side Wall for High Tuning Ranges by
Kibum Lee andJinho Kim
pl0

422, Instability of High Liquid Limit Soil Slope for the Expressway Induced by
Rainfall 42by Jian-Jie Jiang andZhen-Dong Cui
pl9

423. An Improved Method of Polyp Detection Using Custom YOLOv4-Tiny by
Mukhtorov Doniyorjon,Rakhmonova Madinakhon,Muksimova Shakhnoza andYoung-
Im Cho
pl0

424. Antimicrobial Activity of Cobalt (II)-Citrate against Common Foodborne
Pathogens and Its Potential for Incorporation into Food Packaging Material by
Jonathan Rhoades,Vilelmini Katsouda,Sevasti Matsia,Konstantinos Rogkotis,Stella
Taousani,Nonna Kiriazidi,Athanasios Salifoglou andEleni Likotrafiti
pl6

425. Pseudomonas sp., Strain L5B5: A Genomic and Transcriptomic Insight into an
Airborne Mine Bacterium by Jose Luis Gonzalez-Pimentel,Irene Dominguez-
Moiiino,Valme Jurado,Ana Teresa Caldeira andCesareo Saiz-Jimenez
p21

426. Comparison of Pollution Characteristics and Magnetic Response of Heavy
Metals in Dustfall before and after COVID-19 Outbreak in Shanghai by Guan
Wang,Qian Xin,Xueyu Geng,Xinyu Zhu,Wen Yao,Zhenxiang Ji andFeifan Ren
pl7

427. Spatial Variations in Microfiber Transport in a Transnational River Basin



by Alexia Balla,Ahmed Mohsen,Sandor Gonczy andTimea Kiss
pl7

428. Intracranial Hemorrhages Segmentation and Features Selection Applying
Cuckoo Search Algorithm with Gated Recurrent Unit by Jewel Sengupta andRobertas
Alzbutas
pl7

429. Human-Centered Dynamic Service Scheduling Approach in Multi-Agent
Environments by Yunseo Jung,Hyunju Kim,Kyung-Duk Suh andJung-Min Park
pl8

430. Modeling and Experimental Study of the Dual Cylinder Fluid Inerter
by Fu Du,Chao Wang andWei Nie
pl2

431. Study on the Shearer Attitude Sensing Error Compensation Method Based on
Strapdown Inertial Navigation System by Gang Wu,Xinqiu Fang,Yang Song,Minfu
Liang andNingning Chen
p25

432. Recent Advances in Atmospheric-Pressure Plasma Technology by Bogdan-
George Rusu
p3

433. Seismic Coherent Noise Removal of Source Array in the NSST Domain
by Minghao Yu,Xiangbo Gong andXiaojie Wan
pl3

434. Clinical Performance of CentionTM Alkasite Restorative Material vs. Glass
Ionomer Cement Used in Deciduous Teeth: One-Year Evaluation by Giacomo
Derchi,Vincenzo Marchio,Maria Rita Giuca andLisa Lardani
pl0

435. ODIN IVR-Interactive Solution for Emergency Calls Handling by Bogdan-
Costel Mocanu,lon-Dorinel Filip,Remus-Dan Ungureanu,Catalin Negru,Mihai
Dascalu,Stefan-Adrian Toma, Titus-Constantin Balan,lon Bica andFlorin Pop

436. Mapping Mountain Landforms and Its Dynamics: Study Cases in Tropical
Environments by Néstor Campos,Adolfo Quesada-Roman andSebastidn Granados-
Bolafos
plé

437. Mechanical Behaviour of Human and Porcine Urethra: Experimental Results,
Numerical Simulation and Qualitative Analysis by Antdénio Diogo André,Bruno
Areias,Ana Margarida Teixeira,Sérgio Pinto andPedro Martins
pl6

438. Practical Implementation of Recursive Subspace Identification on Seismically
Excited Structures with Fixed Window by Shieh-Kung Huang,Fu-Chung Chi
andYuan-Tao Weng
pl9

439. Recycled PP for 3D Printing: Material and Processing Optimization through
Design of Experiment by Rossella Arrigo,Daniele Battegazzore,Giulia
Bernagozzi,Fulvia Cravero,David Norberto Ribero Pedraza andAlberto Frache
pl2



440. Numerical Study on Single-Bubble Contraction—Rebound Characteristics in
Cryogenic Fluids by Shaohang Yan,Tianwei Lai,Qi Zhao,Mingchen Qiang,Mingzhe
Liu,Wenjing Ding,Yutao Liu andYu Hou
p20

441. Construction of Artificial Forest Point Clouds by Laser SLAM Technology and
Estimation of Carbon Storage by Haoyu Tai,Yonghua Xia,Min Yan,Chen Li andXiali
Kong
pl7

442. Similarity-Based Malware Classification Using Graph Neural Networks by Yu-
Hung Chen,Jiann-Liang Chen andRen-Feng Deng
pl7

443, A Study on Improving M2M Network Security through Abnormal Traffic
Control by Seongsoo Cho andBhanu Shrestha
pll

444. Finite Element-Based Machine Learning Model for Predicting the Mechanical
Properties of Composite Hydrogels by Yasin Shokrollahi,Pengfei Dong,Peshala T.
Gamage,Nashaita Patrawalla,Vipuil Kishore,Hozhabr Mozafari andLinxia Gu
pl0

445. Lateral Capacity of URM Walls: A Parametric Study Using Macro and Micro
Limit Analysis Predictions by Simon Szab6,Marco Francesco Funari,Bora Pulatsu
andPaulo B. Lourengo

p22

446. An Area Recommendation Method Using Similarity Analysis for Play Patterns
in MMORPG by Yuyeon Jo,Shengmin Cui andInwhee Joe
pl5

447. 445.Semi-Automated Approach for Building Event Logs for Process Mining

from Relational Database by Jaciel David Hernandez-Resendiz,Edgar Tello-
Leal,Ulises Manuel Ramirez-Alcocer andBarbara A. Macias-Hernandez
p24

448. Drag Reduction Analysis of the Hydrostatic Bearing with Surface Micro
Textures by Youyun Shang,Kai Cheng,Qingshun Bai andShijin Chen
pl8

449. Diagnostic Limitations and Aspects of the Lumbosacral Transitional Vertebrae
(LSTV) by Franz Landauer andKlemens Trieb
pl3

450. Tensile Properties of As-Built 18Ni300 Maraging Steel Produced by DED by
Jorge Gil,Ricardo Seca,Rui Amaral,Omid Emadinia,Abilio De Jesus andAna Reis
pl4

451. Autonomous Short-Term Traffic Flow Prediction Using Pelican Optimization
with Hybrid Deep Belief Network in Smart Cities by Gouse Pasha Mohammed,Naif
Alasmari,Hadeel Alsolai,Saud S. Alotaibi,Najm Alotaibi andHeba Mohsen
pl6

452. Comparison of Patients with Reduced and Mildly Reduced Left Ventricular
Ejection Fraction: Intermediate Data from the FAR NHL Registry by AlZzbéta
Trckova,Lenka Spinarové,Jindfich gpinar,Jiﬁ Patenica,Filip = Malek,Monika
Spinarova,Ondtej Ludka,Jan Krejéi,Jii Jarkovsky,Klara Benesova andKarel Labr
pll



453. Design of a Low-Cost, Low-Sidelobe-Level, Differential-Fed SIW Slot Array
Antenna with Zero Beam Squint by Thai Van Trinh,Son Trinh-Van,Kang-Yoon
Lee,Youngoo Yang andKeum Cheol Hwang

pl2

454, Robustness Analysis on Graph Neural Networks Model for Event Detection by
Hui Wei,Hanqing Zhu,Jibing Wu,Kaiming Xiao andHongbin Huang
pl4

455. 453. Prediction of Venous Thrombosis Chinese Electronic Medical Records

Based on Deep Learning and Rule Reasoning by Jiawei Chen,Jianhua Yang
andJianfeng He
pll

456. A Hybrid Framework Using PCA, EMD and LSTM Methods for Stock Market
Price Prediction with Sentiment Analysis by Krittakom Srijiranon,Yoskorn
Lertratanakham andTanatorn Tanantong

p23

457. Robust Simulation of Cyber-Physical Systems for Environmental Monitoring
on Construction Sites by Zhao Xu,Xiang Wang,Yumin Niu andHua Zhang
p24

458. Electroporation in Clinical Applications—The Potential of Gene

Electrotransfer and  Electrochemotherapy by Katarzyna  Rakoczy,Monika
Kisielewska,Mikotaj Sedzik,Laura Jonderko,Julia Celinska,Natalia Sauer,Wojciech
Szlasa,Jolanta Saczko, Vitalij Novickij andJulita Kulbacka
pl9

459. Vickers Hardness Value Test via Multi-Task Learning Convolutional Neural
Networks and Image Augmentation by Wan-Shu Cheng,Guan-Ying Chen,Xin-Yen
Shih,Mahmoud Elsisi,Meng-Hsiu Tsai andHong-Jie Dai
pl5

460. Axial Compression Behavior of Steel Angle-Corrugated Steel Plate-Confined
Concrete Columns by Zexuan Sun,Yun Zou,Chengquan Wang,Jie Pan andLi Wang
p21

461. Structural Characterization and Cardioprotective Effect of Water-Soluble
Polysaccharides Extracted from Clematis flammula by Intissar Baaziz,Lakhdar
Ghazouani,Jlhem Rjeibi,Anouar Feriani,Kais = Mnafgui,Afoua  Mufti,Mounir
Traikia,Didier Le Cerf,Philippe Michaud,Guillaume Pierre andSlim Cherif

pl8

462. Creating a Haptic 3D Model of Wenceslas Hill in Olomouc by Richard
Lazna,Radek Barvir,Alena Vondrakova andJan Brus
pl3

463. Modeling and Distribution Identification of Instantaneous Cutting Energy

Efficiency of Milling Cutter under Vibration by Bin Jiang,Lili Fan,Peiyi Zhao,Yufeng
Song andBin Wang

p25

464. An Intelligent Access Channel Algorithm Based on Distributed Double Q
Learning by Guoliang Zhang,Yingtao Niu,Yonggui Li andLiping Zhao
pll

465. Reconstruction Optimization Algorithm of 3D Temperature Distribution Based

on Tucker Decomposition by Zhaoyu Liu,Shi Liu,Yaofang Zhang andPengbo Yao



pl5

466. Intelligent Control of Robotic Arm Using Brain Computer Interface and
Artificial Intelligence by Jehangir Arshad,Adan Qaisar,Atta-Ur Rehman,Mustafa
Shakir,Muhammad Kamran Nazir,Ateeq Ur Rehman,Elsayed Tag Eldin,Nivin A.
Ghamry andHabib Hamam
pl4

467. Blockchain-Based Multiple Authorities Attribute-Based Encryption for EHR
Access Control Scheme by Xiaohui Yang andChenshuo Zhang
pl9

468. Analysis of TihxOy Films Produced by Physical Vapor Deposition Method by
Marius Urbonavicius,Simona Tuckute,Smagul Karazhanov andMartynas Lelis
p9

469. A Method for Optimal Estimation of Shoreline in Cliff Zones Based on Point
Cloud Segmentation and Centroid Calculation by Weihua Li,Hao Liu andChangcai
Qin
pl7

470. Entropy Optimization in MHD Nanofluid Flow over an Exponential Stretching
Sheet by Precious Sibanda,Mohammed Almakki,Zachariah Mburu andHiranmoy
Mondal
pl5

471. Traffic Light Detection and Recognition Method Based on YOLOv5s and
AlexNet by Chuanxi Niu andKexin Li
pl8

472. Feature Extraction of Bearing Weak Fault Based on Sparse Coding Theory and
Adaptive EWT by Qing Chen,Sheng Zheng,Xing Wu andTao Liu
pl8

473. Investigation of the Mechanical Behaviour of Lingulid Sandstone Emphasising
the Influence from Pre-Existing Structural Defects, Part 1: Model Identification Based
on Static Experiments by Pascal Forquin,Mahdi Saadati,Dominique Saletti,Bratislav
Lukic,Frederico Schiaffini,Kenneth Weddfelt andPer-Lennart Larsson
pl6

474. Evaluation of Active Shoulder Exoskeleton Support to Deduce Application-
Oriented Optimization Potentials for Overhead Work by Johannes Sénger,Zhejun
Yao,Tim Schubert,Alexander Wolf,Carla Molz,Jorg Miehling,Sandro
Wartzack, Thomas Gwosch,Sven Matthiesen andRobert Weidner
pl9

475. Generalizable Underwater Acoustic Target Recognition Using Feature
Extraction Module of Neural Network by Daihui Li,Feng Liu,Tongsheng Shen,Liang
Chen,Xiaodan Yang andDexin Zhao
pl7

476. Methicillin-Resistant Staphylococcus aureus in Diabetic Foot Infections:
Protein Profiling, Virulence Determinants, and Antimicrobial Resistance by Adil
Abalkhail andAyman Elbehiry
pl6

4717. Research on the Tunnel Boring Machine Selection Decision-Making Model
Based on the Fuzzy Evaluation Method by Zhongsheng Tan,Haixiang Lai,Zonglin
Li,Zhenliang Zhou,Yifeng Jiao,Fengyuan Li andLiming Wang



pl7

478. Deployment Optimization of Defense Stations in an Attack-Defense Aerial
War Game by Zhi-Xiang Jia andJean-Fu Kiang
p32

479. Road Extraction Based on Improved Convolutional Neural Networks with
Satellite Images by Lei He,Bo Peng,Dan Tang andYuxia Li
pl2

480. Application of Convolutional Neural Network to Defect Diagnosis of Drill Bits
by Yongchao Yu,Qi Liu,Boon Siew Han andWei Zhou
pl3

481. Enhancing the Stability and Placement Accuracy of BIM Model Projections for

Augmented Reality-Based Site Management of Infrastructure Projects by Youngsu
Yu,Haein Jeon andBonsang Koo
p21

482. Effects of Wearing a Swimming Cap and Goggles on Phoria and Fusional
Vergence by Seung-Chul Park,Hyun-Gug Cho,Byeong-Yeon Moon,Sang-Yeob Kim
andDong-Sik Yu

pl6

483. Intelligent Trajectory Prediction Algorithm for Reentry Glide Target Based on
Intention Inference by Mingjie Li,Chijun Zhou,Lei Shao,Humin Lei andChangxin Luo
p25

484. Smart Scalable ML-Blockchain Framework for Large-Scale Clinical

Information Sharing by Anand Singh Rajawat,S. B. Goyal,Pradeep Bedi,Simeon
Simoff,Tony Jan andMukesh Prasad
pl4

485. Ensuring Security and Energy Efficiency of Wireless Sensor Network by Using
Blockchain by Abdul Rehman,Saima Abdullah,Muqaddas Fatima,Muhammad
Waseem Igbal,Khalid Ali Almarhabi,M. Usman Ashraf andSaqib Ali
p22

486. Steganalysis of Context-Aware Image Steganography Techniques Using
Convolutional Neural Networkby Saurabh Agarwal,Cheonshik Kim andKi-Hyun Jung
pl5

487. Application of Semantic Analysis and LSTM-GRU in Developing a
Personalized Course Recommendation System by Mariappan Premalatha,Vadivel
Viswanathan andLenka Cepova
pl7

488. Brain Tumor Classification Using Conditional Segmentation with Residual
Network and Attention Approach by Extreme Gradient Boos by Arshad Hashmi
andAhmed Hamza Osman
pl4

489. Investigation of the Pressure Coefficients Correlation Field for Low-Rise
Building Roofs by Fabio Rizzo,Vincenzo Sepe andMaria Francesca Sabba
p23

490. Fully Automated Electronic Cleansing Using CycleGAN in Computed
Tomography  Colonography by  Yoshitaka  Isobe,Atsushi  Teramoto,Fujio
Morita,Kuniaki Saito andHiroshi Fujita
pl5



491. Digital Transformation of Production Planning and Control in Manufacturing
SMEs-The Mold Shop Case by Kosmas Alexopoulos,Nikolaos Nikolakis
andEvangelos Xanthakis
pl4

492. Evaluation and Optimization of Biomedical Image-Based Deep Convolutional
Neural Network Model for COVID-19 Status Classification by Soumadip
Ghosh,Suharta Banerjee,Supantha Das,Arnab Hazra,Saurav Mallik,Zhongming Zhao

andAyan Mukherji
p20.

493. Recent Advances in Applied Microbiology and Food Sciences by Marek
Kieliszek andPrzemystaw Lukasz Kowalczewski
p3

494, Application of the Reciprocity Theorem to Scattering of Surface Waves by a
Surface Crack in Viscoelastic Material by Li Zheng,Chuanyong Wang,Jiangang Lu
andAnyu Sun
pl2

495. Smart Wireless CO2 Sensor Node for IoT Based Strategic Monitoring Tool of

The Risk of The Indoor SARS-CoV-2 Airborne Transmission by C. Bambang Dwi
Kuncoro,Aurelia Amaris andArvanida Feizal Permana

496. Sound Localization Framework for Construction Site Monitoring by In-Chie
Kim,Yi-Je Kim andSang-Yoon Chin
p21

497. BioShare: An Open Framework for Trusted Biometric Authentication under
User Control by Quan Sun,Jie Wu andWenhai Yu
p21

498. Real-Time Visual Feedback in Singing Pedagogy: Current Trends and Future
Directions by Filipa M. B. La andMauro B. Fiuza
pl9

499. CFD Estimation of a Resistance Coefficient for an Egg-Shaped Geometric

Dome by Mariusz Domagala,Halvor Larsson Aga,Saeed Bikass,Hassan Momeni
andGloria Stenfelt

pl6

500. The Effects of Functional Ankle Taping on Postural Stability in Elite Judo
Players by Moonseok Kwon,Seongyeol Lee,Jaewoo Lee,Ayoon Lee andHyokeun Lee
p7

501. Reflectance Transformation Imaging Visual Saliency: Local and Global

Approaches for Visual Inspection of Engineered Surfaces by Marvin Nurit,Gaétan Le
Goic,Stéphane Maniglier,Pierre Jochum andAlamin Mansouri
pl4

502. Automatic Movie Tag Generation System for Improving the Recommendation
System by Hyogyeong Park,Sungjung Yong,Yeonhwi You,Seoyoung Lee andlIl-
Young Moon
pl2

503. Numerical Prediction of Internal Flows in He/LOx Seals for Liquid Rocket
Engine Cryogenic Turbopumps by Lorenzo Maritano,Francesco Maria Marin,Cristina
Bertani,Dario Pastrone,Maddalena Angelucci andGiuseppe Caggiano
p23



504. The Use of Artificial Intelligence in Orthopedics: Applications and Limitations
of Machine Learning in Diagnosis and Prediction by Bernardo Innocenti,Yanislav
Radyul andEdoardo Bori
pl6

505. Relation of Offensive Performance during Exclusions and Final Ranking in
Female Handball by Alejandro Trejo-Silva,Sebastian Feu,Alba Camacho-
Cardenosa,Marta Camacho-Cardenosa andJavier Brazo-Sayavera
pl7.

506. Natural Language Processing Application on Commit Messages: A Case Study
on HEP Software by Yue Yang,Elisabetta Ronchieri andMarco Canaparo
p22

507. Analysis of the Effect of Antenna Pointing Error Caused by Satellite
Perturbation on Space Terahertz Communication by Yuanzhi He andChensheng Ma
pl7

508. A Review of the Optimal Design of Neural Networks Based on FPGA by
Chenghao Wang andZhonggiang Luo
p44

509. Position Detection of Doors and Windows Based on DSPP-YOLO by Tong
Zhang,Jiaqi Li,Yilei Jiang,Mengqi Zeng andMinghui Pang
pl4

510. An Under-Sampling Array Signal Processing Method Based on Improved
Hadamard Matrix by Tongjing Sun,Qidong Ge,Yabin Wen,Yunfei Guo andMingda Li
pl8

511. Development of an Active Sound Generation System for Sound Quality in EVs
at Constant Speed Combined with Subjective Evaluation by Shuai Zhang,Yipeng
Li,Liyou Xu andYuntao Cao
p29

512. Learning from Multiple Instances: A Two-Stage Unsupervised Image
Denoising Framework Based on Deep Image Prior by Shaoping Xu,Xiaojun
Chen,Yiling Tang,Shunliang Jiang,Xiaohui Cheng andNan Xiao
pl7

513. A Machine Learning-Based Model for Epidemic Forecasting and Faster Drug
Discovery by Konstantinos D. Stergiou,Georgios M. Minopoulos,Vasileios A.
Memos,Christos L. Stergiou,Maria P. Koidou andKonstantinos E. Psannis
pll

514. Classification and Causes Identification of Chinese Civil Aviation Incident
Reports by Yang Jiao,Jintao Dong,Jingru Han andHuabo Sun
pl9

515. Predicting Hospital Admissions to Reduce Crowding in the Emergency
Departments by Jordi Cusidé,Joan Comalrena,Hamidreza Alavi andLaia Llunas
plé

516. Weakly Supervised Learning with Positive and Unlabeled Data for Automatic
Brain Tumor Segmentation by Daniel  Wolf,Sebastian  Regnery,Rafal
Tarnawski,Barbara Bobek-Billewicz,Joanna Polanska andMichael G6tz
pl4



517. Clinical Applications of Nano-Hydroxyapatite in Dentistry by Rossana
Izzetti,Stefano Gennai,Marco Nisi,Francesco Gulia,Marco Miceli andMaria Rita
Giuca
pl8

518. Malicious File Detection Method Using Machine Learning and Interworking
with MITRE ATT&CK Framework by Gwanghyun Ahn,Kookjin Kim,Wonhyung
Park andDongkyoo Shin
p22

519. An Efficient Strategy for Blood Diseases Detection Based on Grey Wolf
Optimization as Feature Selection and Machine Learning Techniques by Nada M.
Sallam,Ahmed 1. Saleh,H. Arafat Ali andMohamed M. Abdelsalam
p23

520. Research on a Day-Ahead Grouping Coordinated Preheating Method for
Large-Scale Electrified Heat Systems Based on a Demand Response Model by
Guodong Guo andYanfeng Gong
pl7

521. A Voxel Generator Based on Autoencoder by Bo-Cheng Huang,Yu-Cheng
Feng andTyng-Yeu Liang
pl3

522. Analysis and Synthesis of Architectures for Automotive Battery Management
Systems by Lukas Schirtel,Benedikt Reick,Markus Pfeil andRalf Stetter
p25

523. TrojanDetector: A Multi-Layer Hybrid Approach for Trojan Detection in
Android Applications by Subhan Ullah,Tahir Ahmad,Attaullah Buriro,Nudrat Zara
andSudipan Saha
pl2

524. Review of Machine-Learning Techniques Applied to Structural Health
Monitoring Systems for Building and Bridge Structures by Alain Gomez-Cabrera
andPonciano Jorge Escamilla-Ambrosio

p40

525. Real-Time Prediction Model of Carbon Content in RH Process by Jeongheon
Heo,Tae-Won Kim,Soon-Jong Jung andSoohee Han
plé

526. Glove Prototype for Feature Extraction Applied to Learning by Demonstration

Purposes by Tiago Cerqueira,Francisco M. Ribeiro,Vitor H. Pinto,Jos¢ Lima andGil
Gongalves
p24

527. Performance of Selected South African Kaolinitic Clays for Limestone
Calcined Clay Cement by Adewumi John Babafemi,Hendrick Knobel,John Temitope
Kolawole,Olaonipekun Moses Oyebanjo,Nenita Ntumba Bukalo,Suvash Chandra Paul
andMd Jihad Miah
p23

528. Game Development Topics: A Tag-Based Investigation on Game Development
Stack Exchange by Farag Almansoury,Segla Kpodjedo andGhizlane El Boussaidi
p28



529. Super-Twisting Sliding Mode Control with SVR Disturbance Observer for
PMSM Speed Regulation by Ahyeong Choi,Hyunchang Kim,Mingyuan Hu,Youngjae
Kim,Hyeongki Ahn andKwanho You

pll

530. Information Relaying Methods in VANET: Algorithms, Standards and Tests
by Tao Cui,Chen Sun andLantao Li
pl3

531. Effect of Liquid Properties on the Characteristics of Collisions between

Droplets and Solid Particles by Anastasia Islamova,Pavel Tkachenko,Nikita Shlegel
andGeniy Kuznetsov
pl9

532. Analyzing the Data Completeness of Patients’ Records Using a Random
Variable Approach to Predict the Incompleteness of Electronic Health Records by
Varadraj P. Gurupur,Paniz Abedin,Sahar Hooshmand andMuhammed Shelleh
pl7

533. Mechanical Characteristics Analysis and Structural Optimization of Key
Component of Self-Moving Temporary Support by Shuhui Ding,Jindong Bai,Jingliang
Han,Haixia Wang andFai Ma
p42

534. Efficient Reliability-Based Inspection Planning for Deteriorating Bridges
Using Extrapolation Approaches by Kihyon Kwon,Ki-Tae Park,Kyu-San Jung
andSunyong Kim
p27

535. Human Activity Recognition for Assisted Living Based on Scene
Understanding
by Stefan-Daniel Achirei,Mihail-Cristian Heghea,Robert-Gabriel Lupu andVasile-lon
Manta
p24

536. Correction: Akbay et al. Variable Neighborhood Search for the Two-Echelon
Electric Vehicle Routing Problem with Time Windows. Appl. Sci. 2022, 12, 1014 by
Mehmet Anil Akbay,Can Berk Kalayci,Christian Blum andOlcay Polat
pS

537. Triaxial Experimental Study of Zinc Contaminated Red Clay under Different
Temperature Conditions by Jianqiang Wang,Yu Song,Shuaishuai Dong,Song
Ding,Yukun Geng andXiaotong Gao
pl4

538. A Review of Deep Learning-Based Visual Multi-Object Tracking Algorithms
for Autonomous Driving by Shuman Guo,Shichang Wang,Zhenzhong Yang,Lijun
Wang,Huawei Zhang,Pengyan Guo,Yuguo Gao andJunkai Guo
p27

539. Analysis of Temperature and Thermal Stress for a Solar Power Tower Molten
Salt Receiver under Multi-Source Uncertainties by Yan Luo,Gen Li,Zhiyuan Wang
andTao Lu
pl4

540. Numerical Simulation of Heat Production and Dissipation of Ventilated Brake
Disc for High-Speed Trains under the Action of the Flow Field by Zhihua
Sha,Jiacheng Lu,Qiang Hao,Jian Yin,Yu Liu andShengfang Zhang



pl9

541. Migration and Diffusion of Surface Sediments in Bohai Bay: Evidence from
Grain Size and Elements by Bo Zhao,Lianjie ZhangJishun Yan,Xia Lin,Peng
Wang,Pan Zhang,Yonghai Yu andShuai Yu
pl0

542. Default Detection Rate-Dependent Software Reliability Model with Imperfect
Debugging by Ce Zhang,Wei-Gong Lv,Sheng Sheng,Jin-Yong Wang,Jia-Yao Su
andFan-Chao Meng
pl4

543. PFMD: A Power Frequency Magnetic Anomaly Signal Detection Scheme
Based on Synchrosqueezed Wavelet Transform by Bin Tian,Shigiang Wen,Xi
Li,Jianping Ju,Jianyin Tang andNaixue Xiong

p20

544. Uncertainty-Based Comprehensive Optimization Design for the Thermal
Protection System of Hypersonic Wing Structure by Ruixing Wang andYan Luo
pl9

545. Simulation of the Rollover Angle of a Self-Propelled Radish Harvester for

Different Load Conditions by Wan-Soo Kim,Md. Abu Ayub Siddique,Yong-Joo
Kim,Yeon-Jun Jung,Seung-Min Baek,Seung-Yun Bacek,Yeon-Soo Kim andRyu-Gap
Lim
pl5

546. T-Type Vertical Wall for Decoupling and Pattern Correction of Patch Antenna
by Yiying Wang,Shengfei Zhang,Bo Wang,Dun Lan,Xinhua Yu,Jinjun Mo andAhmed
A. Kishk
pll

547. Effect of Compounding Retarder and PCE on the Early Properties and
Hydration of High-Belite Sulphoaluminate Cement by Hang Jing,Mengge Xu,Meng
Gao,Mengying Li andShibo Dai
pl8

548. Study of a BIM-Based Cyber-Physical System and Intelligent Disaster
Prevention System in Taipei Main Station by Chao-Hsiu Lin,Ming-Chin Ho,Po-Chuan
Hsieh,Yan-Chyuan Shiau andMing-Ling Yang
p23

549. Production of Photovoltaic Electricity at Different Sites in Algeria by Khadidja
Bouziane,Noura Chaouch,Mohammed Redha Ouahrani,Salah Eddine
Laouini,Abderrhmane Bouafia,Gomaa A. M. Ali,Hadi M. Marwani,Mohammed M.
Rahman andFarid Menaa

p7

550. An Optimization Model for a Desert Railway Route Scheme Based on Interval
Number and TOPSIs by Yuxiang Gao,Xiaofeng Dong,Feng Han andZeyu Li
p22

551. On Machine-Learning-Driven Surrogates for Sound Transmission Loss

Simulations by  Barbara  Zaparoli  Cunha,Abdel-Malek  Zine,Mohamed
Ichchou,Christophe Droz andStéphane Foulard
p21

552. Safety Workplace: The Prevention of Industrial Security Risk Factors



by Vanessa C. Erazo-Chamorro,Ricardo P. Arciniega-Rocha,Nagy Rudolf,Babos
Tibor andSzabo Gyula
pl4

553. Realistic Optimal Tolerant Solution of the Quadratic Interval Equation and
Determining the Optimal Control Decision on the Example of Plant Fertilization
by Andrzej Piegat andMarcin Plucinski
p22

554. Modelling of Failure Behaviour of 3D-Printed Composite Parts by Madhukar
Somireddy,Aleksander Czekanski andSundar V. Atre
pl3

555. Bearing Fault Diagnosis Based on Small Sample Learning of Maml-Triplet by
Qiang Cheng,Zhaoheng He,Tao Zhang,Ying Li,Zhifeng Liu andZiling Zhang
pl7

556. A New Multi-Objective Optimization Design Method for Directional Well
Trajectory Based on Multi-Factor Constraints by Jianyu Qin,Luo Liu,Liang
Xue,Xuyue Chen andChengkai Weng
pl9

557. Bicruciate-Retaining Total Knee Arthroplasty: State of the Art for the Younger
and Active Population? A Systematic Review and Future Prospective
by Tommy S. De Windt,Simon N. Van Laarhoven andGijs G. Van Hellemondt
pll

558. Numerical Study on Aerodynamic Noise Reduction of Pantograph by
Fangcheng Shi,Fushan Shi,Xudong Tian andTiantian Wang
pl4

559. Numerical Study on Aerodynamic Noise Reduction of Pantograph by
Fangcheng Shi,Fushan Shi,Xudong Tian andTiantian Wang
p23

560. Characteristics of Sepsis or Acute Pyelonephritis Combined with Ureteral
Stone in the United States: A Retrospective Analysis of Large National Cohort by
Francesco Del Giudice,Koo Han Yoo,Sinyeong Lee,Jin Kyu Oh,Hyuk Jin Cho,Sang
Youn Kim,Gyeong Eun Min,Sang Hyub Lee,Wansuk Kim,Shufeng Li,Wuran
WeiJianlin  Huang,David R. Brown,Kyle Spradling,Satvir Basran,Federico
Belladelli,Riccardo Autorino,Savio Domenico Pandolfo,Simone Crivellaro,Felice
Crocetto,add Show full author list

p9

561. Wideband Ring-Monopole Flexible Antenna with Stub for WLAN/C-Band/X-
Band Applications by Hoosung Lee andYong Bae Park
pl5

562. Wave Aberration Correction for an Unobscured Off-Axis Three-Mirror

Astronomical Telescope Using an Aberration Field Compensation Mechanis by Jinxin
Wang,Xu He,Xiaohui Zhang,Mingze Ma andZhirui Cao

pl5

563. COVID-19 CXR Classification: Applying Domain Extension Transfer
Learning and Deep Learning by KwangJin Park,YoungJin Choi andHongChul Lee
pl9

564. Space Object and Background Polarization Models and Detectability Analysis

by Qiang Fu,Feng Zhao,Hongyi Chen,Rui Zhu andYingchao Li



pl5

565. Variation Mechanism and Prediction of Soil-Water Characteristic Curve
Parameters of Low-Liquid-Limit Silty Clay under Freeze—Thaw Cycles by Xiaohan
Luan andLeilei Han
pl3

566. A Federated Transfer Learning Framework Based on Heterogeneous Domain
Adaptation for Students’ Grades Classification by Bin Xu,Sheng Yan,Shuai Li
andYidi Du

pl7

567. Efficient Realization for Third-Order Volterra Filter Based on Singular Value
Decomposition by Yuya Nakahira,Kenta Iwai andY oshinobu Kajikawa
pl2

568. Unified Simplified Capacity Model for Beam-Column Joints into RC Moment

Resisting Frame by Giancarlo Ramaglia,Gian Piero Lignola,Francesco Fabbrocino
andAndrea Prota

p20

5609. All-Optical Method of Determining Laser Power from the Photomechanical
Effect by Frank Sun,Rocco T. Shasho,Michael Crescimanno andNathan J. Dawson
pl4

570. Compressive and Tensile Fracture Failure Analysis of Asphalt Mixture

Subjected to Freeze—Thaw Conditions by Acoustic Emission and CT Scanning
Technologies by Wensheng Wang,Wenlei Xia andJiaxiang Liang
pl7

571. A Multilevel Adaptive Path-Planning Model in Off-Road Environments by
Xiaobo Song andJingwei Gao
pl8

572. A Study on Finding Partners through Patent Network Analysis of UAM (Urban
Air Mobility) by ChangHan Ryu,SeongKi Kim andSungRyong Do
p28

573. Three-Dimensional Printed, Dual-Band, Dual-Circularly Polarized Antenna
Array Using Gap Waveguide Technology by Sifan Wu,Jianxing Li,Yuanxi Cao,Sen
Yan,Kaida Xu andHung Luyen

pl3

574. The Quantification and Evolution of Particle Characteristics of Saturated Silt
under Freeze-Thaw Cyclesby Jie Zhou,Zeyao Li andWansheng Pei
pl8

575. Numerical Study on the Aeroacoustic Performance of Different Diversion

Strategies in the Pantograph Area of High-Speed Trains at 400 km/h by Hongkang
Liu,Siqi Zhou,Rongrong Chen,Zhuolun Li,Shishang Zhang andYatian Zhao
pl8

576. Parametric Design of a Finger Rehabilitation Mechanism with Double Action
and Two Degrees of Freedom by Iyari Alejandro Nava-T¢llez,Milton Carlos Elias-
Espinosa,Héctor Cervantes-Culebro andAldo Elihu Flores-Gonzalez
pl8

577. 3D FEM Analysis of the Subsoil-Building Interaction by Krzysztof Nepelski
p25



578. Energy Harvesting Methods for Transmission Lines: A Comprehensive Review
by Jordi-Roger Riba,Manuel Moreno-Eguilaz andSantiago Bogarra
p21

579. The Impact of Agile Methodology on Project Success, with a Moderating Role
of Person’s Job Fit in the IT Industry of Pakistan by Rubab Wafa,Muhammad Qasim
Khan,Fazal Malik,Akmalbek Bobomirzaevich Abdusalomov,Young Im Cho
andRoman Odarchenko

pl6

580. A Review of Cell Operation Algorithm for 3D NAND Flash Memory by Jong
Kyung Park andSarah Eunkyung Kim
p21

581. Vacant House Characteristics by Use Area and Their Application to

Sustainable Community by Heesun Joo,Soyeong Lee,Seok-Jin Kang andSung-Yong
Kim

pl7

582. The Using of the Multilayer Plate Concept in the Calculus of Functionally
Graded Plates by Vasile Nastasescu
p24

583. Soft Gripper Design and Fabrication for Underwater Grasping by David
Herrero-Pérez andHumberto Martinez-Barbera
pl4

584. A Novel Approach for Selecting Effective Threshold Values in Ternary State
Estimation Using Particle Swarm Optimization by Somayeh Davar andThomas Fevens
pll

585. Ambulatory Monitoring of Subglottal Pressure Estimated from Neck-Surface

Vibration in Individuals with and without Voice Disorders by Juan P. Cortés,Jon Z.
Lin,Katherine L. Marks,Victor M. Espinoza,Emiro J. Ibarra,Matias Zafartu,Robert E.
Hillman andDaryush D. Mehta
p28

586. Pharmacoinformatics Analysis Reveals Flavonoids and Diterpenoids from
Andrographis paniculata and Thespesia populnea to Target Hepatocellular Carcinoma
Induced by Hepatitis B Virus by Vishal S. Patil,Darasaguppe R. Harish,Umashankar
Vetrivel,Sanjay H. Deshpande,Pukar Khanal,Harsha V. Hegde,Subarna Roy andSunil
S. Jalalpure
p27



friried applied
e sciences

Article

Spatial Variations in Microfiber Transport in a Transnational

River Basin

Alexia Balla 1©0, Ahmed Mohsen 20, Sandor Génczy 3*

check for
updates

Citation: Balla, A.; Mohsen, A.;
Gonczy, S.; Kiss, T. Spatial Variations
in Microfiber Transport in a
Transnational River Basin. Appl. Sci.
2022, 12,10852. https://doi.org/
10.3390/app122110852

Academic Editors: Francesca De

Falco and Giuseppe Suaria

Received: 29 September 2022
Accepted: 22 October 2022
Published: 26 October 2022

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

and Timea Kiss 1+*

Department of Geoinformatics, Physical and Environmental Geography, University of Szeged,
6722 Szeged, Hungary

Department of Irrigation and Hydraulics Engineering, Tanta University, Tanta 31527, Egypt
Department of Geography and Tourism, Ferenc Rakéczi II Transcarpathian Hungarian College,
90202 Beregovo, Ukraine

Department of Natural Geography and Geoinformatics, Eszterhazy Karoly Catholic University,
3300 Eger, Hungary

*  Correspondence: kisstimi@geo.u-szeged.hu or kisstimi@gmail.com

Abstract: Five countries share the catchment of the Tisza River (Central Europe). In most households
electricity and water are available, and by washing synthetic clothes they can produce a large number
of microfibers. However, in many sub-catchments of the river, the wastewater treatment is insufficient;
therefore, microplastics (MP), especially plastic microfiber emissions into rivers, represent a problem.
Our goal was to analyze the suspended sediment and microfiber transport at the low stage, making
repeated (2021 and 2022) measurements in the Tisza River (946 km) at 26 sites across three countries.
Water sampling was performed by pumping 1 m3 of water through sieves (90-200 um). The mean MP
transport in 2021 was 19 + 13.6 items/m3, but it increased by 17% in 2022 (22.4 4 14.8 items/m?3). The
most polluted sections were the Upper Tisza (Ukraine, Hungary) and the Lower Tisza (Serbia), where
wastewater treatment is not satisfactory, whereas the Middle Tisza (Hungary) was less polluted. The
tributaries increased the sediment and MP budget of the main river. Microfibers dominate (84-97%)
the suspended MP transport, and thus it can be determined that they originated from wastewater.
The MP transport was influenced by the availability of wastewater treatment plants, dams, tributaries,
and mobilization of bottom sediments. At the low stage, no connection was found between the
suspended sediment and MP particle transport.

Keywords: microplastic transport; reservoir; impoundment; tributary; bottom sediment; suspended
sediment; wastewater management

1. Introduction

Textile fibers are made of natural, semisynthetic, and synthetic materials [1]. The
first polymer-based fiber (artificial silk) was made in the early 1880s, but synthetic fabrics
became popular just in the mid-20th century [2,3]. The textile industry is rapidly growing;:
in 2020 the global synthetic fiber production represented ca. 68 million tons, which is
around 62% of all fibers produced annually [4]. The problem with the usage of synthetic
textiles originates not only from their increasing consumption and very low recycling
ratio (<1% [1]), but also from the pollutant production, including microplastics (MP),
during their fabrication [5-7], and the release of MPs during their usage, washing and
drying [8-11]. The MP contamination of surface waters is probably contemporaneous with
the appearance and usage of synthetic products, as, e.g., in China MPs have been found in
fluvial sediments since 1962 [12].

Microplastics originating from textiles have longitudinal shapes, they are often colored,
and are found in all parts of the Earth. The high abundance of textile-originated MP fibers is
connected mainly to wastewater [10,11], as even after the cleaning process of the wastewater,
the effluent water is usually highly polluted by MPs [2,13]. Cesa et al. [2] indicated that

Appl. Sci. 2022, 12, 10852. https:/ /doi.org/10.3390/app122110852

https://www.mdpi.com/journal/applsci


https://doi.org/10.3390/app122110852
https://doi.org/10.3390/app122110852
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/applsci
https://www.mdpi.com
https://orcid.org/0000-0003-0829-953X
https://orcid.org/0000-0001-7193-9945
https://orcid.org/0000-0003-0350-0484
https://orcid.org/0000-0002-2597-5176
https://doi.org/10.3390/app122110852
https://www.mdpi.com/journal/applsci
https://www.mdpi.com/article/10.3390/app122110852?type=check_update&version=2

Appl. Sci. 2022, 12, 10852

20f17

current wastewater treatment technologies retain the majority (80-99.9%) of the MPs during
the cleaning process; however, still large number of MPs is emitted into the environment via
effluent water (max. 50 item/L), or by the agricultural usage of the wastewater sludge (max.
24 item/g). At the same time, it must be considered, that even though many households are
supplied by electricity and piped water, and can thus use washing machines, the number
of households connected to sewage pipelines and wastewater treatment plants (WWTP) is
much lower, especially in poorer countries.

Therefore, MPs, and especially microfibers can enter into the rivers, and they can
be transported and/or accumulated in the fluvial environment. Very often, microfibers
form 70-100% of all observed plastic items [14-16]. The significant role of the WWTP
effluents downstream of WWTPs is reported by some studies [15,17]; however, others
did not observe a significant spatial change in MP concentrations [16,18]. However, it
must be noted, that most microfibers (>87%) in the freshwater environment are made of
natural polymers such as cotton and wool [19,20]; thus, they are not synthetic. Therefore,
these fibers cannot be classified as microplastics without chemical identification of their
polymeric identity [21].

The vertical distribution and transport of MPs in rivers is a complex process, as they
are affected by a combination of several factors related to the hydrological, hydraulic,
morphological, and hydrodynamic conditions of a river, and the physical characteristics
(e.g., density, size, and shape) of the MPs themselves [22]. Due to the heterogeneous nature
of MPs, they behave differently in river channels [23,24]. For instance, low-density MPs,
such as polypropylene (0.9 g/cm?), polyethylene (0.95 g/cm?), and polystyrene (1.1 g/cm?)
are usually floating in the water column; meanwhile, high-density MPs, such as polyvinyl
chloride (1.34 g/ cm?), polyamide (1.42 g/ cm?) or polyethylene terephthalate (1.42 g/ cm?)
sink into the river bed [22]. According to Waldschléger et al. [25], approximately half of
the produced plastic has a density greater than water; thus, approximately half of the
MPs may be transported as bed-load, and the other half as suspended load. On the other
hand, many studies reported a higher abundance of MP in the riverbed than in the water
column [26-28]; thus, they considered the riverbed as a sink for MPs. Besides, MPs are
usually vulnerable to fragmentation, rapid flocculation and biofouling, processed which
alter their physical characteristics and consequently their transport rate [22].

The longitudinal variability of MP in rivers is governed by various factors. Several
studies tried to connect the MP contamination in fluvial sediments or in water to land use
types. However, usually no unambiguous correlation was found [14,29-31]. However,
some studies have revealed higher MP concentrations near to urbanized or industrialized
areas than rural territories, or in the vicinity to WWTPs [18,26,32]. The lack of correlation
was explained by the importance of the hydrodynamic conditions of the river for redis-
tributing MPs [29]. The most important is the spatial distribution of point sources, such as
effluents of WWTP [33], industrial and agricultural drains [34], and tributaries [35], whereas
non-point sources include surface run-off from roads, urban and agricultural areas [36],
aquaculture activities [37], wind transport and direct deposition by humans [34]; ultimately,
the contribution of point-source and non-point-source polluters to MP transport has not yet
been cleared. Conversely, the spatial changes in flow velocity, discharge, slope, roughness,
and channel morphology also influence the MP pollution along a river [38]. As these
hydrological parameters could be altered by man-made hydraulic structures, such as dams,
barrages, and weirs, they can accelerate the deposition process of MPs upstream of these
constructions [39]. Finally, the geomorphological setting of the depositionary environment,
such as sedimentary bodies (e.g., point and side bars), and impoundment at confluences
can also influence the MP transport and deposition processes [35,38]. Although many
studies have investigated the spatial variability of MP along rivers, there is no agreement
on the longitudinal downstream trend [14,35,40].

Studying transported MPs in water samples, Rodrigues et al. [41] found a downstream
decrease in MP concentrations (River Estarreja, Portugal); however, Barrows et al. [40]
found no downstream trend (Gallatin River, USA). At the same time, Crew et al. [42] and
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Buwono et al. [43] found an increasing upstream trend on the St. Lawrence (Canada) and
Brantas Rivers (Indonesia). These different results may be caused by the fact that the
transport of MPs in rivers does not only depend on the slope or the discharge, but may also
be governed by the location, time, and magnitude of MP input [44]. Similar conclusions
were reached by Crew et al. [42] and Buwono et al. [43], who explained the increasing
downstream trend with an increase in incoming waste sources. Sucharitakul et al. [45]
revealed that the concentration and composition of MPs did not differ significantly between
source area and the areas further downstream at the Gold Coast Broadwater, Australia.

Considering the actual number of transported MPs, there is a great range at calculated
values. In Hungarian rivers, the MP content varies between 3.52 and 32.5 items/ m3 [37]. An
MP pollution (120 & 10 and 160 + 20 items/m?) orders of magnitude higher was measured
in the St. Lawrence River (Canada) by Crew et al. [42], and 50-725 items/m3 were reported
from the Zhangjiang River (China) by Pan et al. [46]. Even higher amounts (4390 items/m?)
were measured in the Langat River (Malaysia; Chen et al. [47]), whereas the Brantas River
(Indonesia) could also be classified as highly polluted (133-5467 items/ m3 [43]).

Single measurements give a snapshot on the MP transport in rivers; however, based on
repeated measurements over time, the relationship between MP transport and hydrological
conditions could be revealed. For example, Rodrigues et al. [41] performed measurements
in different hydrological situations on the Antua River (Portugal), and they concluded that
58-193 items/m?> MP particles were transported during high flows, while this increased to
71-1265 items/m? during low flows. Wu et al. [26] found a similar temporal trend in the
Maozhou River (China), with MP particles of 3.5 &= 1.0 to 10.5 & 2.5 items/L during high
stage, and an slightly increased amount (4.0 &= 1.0 to 25.5 £ 3.5 items/L) during low stage.
However, Eo et al. [48] observed greater MP transport (4760 £ 5242 items/ m3) during high
flow than at low stages (293 + 83 items/ m?) on the N akdong River (Korea).

Our previous studies have shown that, the fluvial system and sediments of the Tisza
River (Central Europe) are highly polluted by MPs [38]. Therefore, we aimed to analyze
the amount of transported MP in the water by annual monitoring along the river. Our
aims were (1) to evaluate the suspended sediment concentration (SSC); (2) to measure
the number of MPs (e.g., spheres, fragments) and microfibers transported by the flowing
water; (3) to compare the SSC to MP and microfiber transport; and (4) to identify the
morphological types and possible sources of the pollution.

2. Materials and Methods
2.1. Study Area
2.1.1. Geographical Setting

The study was performed along the Tisza River from its spring in Ukraine to its
confluence with the Danube River in Serbia (Figure 1). Our research is unique from the
point of view, that (1) along a quite long (946 km) river high number (26) of water samples
were collected for SSC and MP; and (2) the measurement was repeated in two subsequent
years. The Tisza River drains the eastern part (157,000 km?) of the Carpathian Basin,
Central Europe. The catchment area has a mountainous character in Ukraine, Romania,
and in east Slovakia, whereas the lowland parts are in Hungary and Serbia [49]. The
Tisza and its tributaries usually flood in early spring (March—April) and early summer
(June—July); meanwhile, the river has long-lasting low stages from early summer to late
winter (August-February).
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Figure 1. (A) The study area is located in Central Europe. (B) The research was performed along the
Tisza River (Sites a—z) and its tributaries (Sites E-L). The flow of the Tisza is controlled by three dams
at Tiszalok (TD), Kiskore (KD) and Novi Becej (ND). The grey colors indicate the sub-catchments of
the sections (S1-S5).

The Tisza River has three reaches (Upper, Middle and Lower Tisza); however, we
divided them further into sections (51-S5) based on the hydrological and morphological
characteristics of the channel and the catchment (Figure 1).

The Upper Tisza (946688 km) along its upstream section (S1) has a steep-sided, deep
valley with a high slope (20-50 m/km), and thus the water velocity (2-3 m/s) is the greatest
in this section. In the downstream section of the Upper Tisza (S2) the channel gradually
widens, and the slope decreases (from 110 to 13 cm/km), thus the flow velocity decreases to
1m/s [50]. Due to the great slope of the Upper Tisza, floods here usually last just for a few
days. The maximum discharge of the reach is 3360 m>/s (at Tiszabecs), whereas the mean
is 197 m3/s, and the minimum is 29 m3/s [50]. The height difference between the highest
and lowest water stages is 10.0 m [38]. The high bedload transport (22.6 thousand m3/y) is
attributed to low suspended sediment load (0.9 million m3/y) [51].

Similarly, the Middle Tisza (688-177 km) was divided into upstream (S3) and down-
stream (S4) sections (Figure 1). The slope of the meandering Middle Tisza decreases
significantly, as at the upstream section it is >3 cm/km, but just further downstream
it drops to 1-3 cm/km. Therefore, the flow velocity decreases by approximately 70%
(53: 0.1-0.5 m/s; S4: 0.1-0.2 m/s). Due to the significant decrease in flow velocity, sea-
sonal floods last for weeks, and the bedload transport declines (by 56%) compared to the
Upper Tisza (S3: 8.8 thousand m?/y; S4: 11 thousand m3/y). Meanwhile, the suspended
sediment load increases five-fold (5 million m3/ year) in the upstream section and three-
fold (3.3 million m?/year) in the downstream section. Compared to the Upper Tisza, all
characteristic discharge values increased (at Szolnok Qmax: 4336 m>/s; Qmean: 738 m3/s;
Qmin: 58 m3/s), and the elevation difference between the highest and lowest stages also
became greater (11.95 m). The water and sediment budget of the reach is influenced by
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several, large tributaries (e.g., Szamos, Kraszna, Bodrog, Sajo, Zagyva and Koros Rivers)
and two dams at Tiszalok and Kiskore [38].

The hydrological and morphological characteristics of the Lower Tisza (177-0 km)
are similar along the entire reach; thus, the whole reach was considered as one section
(S5). At the very beginning of the reach, the largest tributary of the Tisza (Maros River)
joins (Figure 1); however, there are no more tributaries downstream. This reach is highly
affected by the Novi Becej Dam; thus, the slope drops to 0 cm/km during low stages.
In addition, the Danube and the Maros can impound the Tisza during floods of up to
330 km (Middle Tisza, Szolnok) [52]. The Lower Tisza has the highest water transport (at
Szeged Qmax: 3820 m3/s; Qmean: 564 m3/s; Quin: 65 m3/s), and the greatest (12.59 m)
water level fluctuation [38]. The lowest slope along the entire Tisza River (0-2.5 cm/km)
occurs at this reach; therefore, the flow velocity drops to 0.1 m/s, and the floods last
for months [50]. The bedload (9-11 thousand m?3/year) is only 1% of the total sediment
load [50]. On the other hand, the Lower Tisza transports the greatest amount of suspended
load (12.9 million m3/ year) along the entire river [51].

2.1.2. Wastewater Management along the Tisza and Its Catchment

The catchment area of the Tisza River is shared between five countries: Ukraine (8.1%),
Slovakia (10.2%), Romania (45.4%), Hungary (29.9%), and Serbia (6.4%) [53]. The quality of
wastewater discharge and treatment, and the degree of waste management varies between
countries, which affects the amount of municipal plastic entering the water system.

Wastewater pipeline systems (WWPS) are only built in the settlements on the periphery
of the Tisza catchment. For example, in Ukrainian (Transcarpathian) cities only 68% of
the households are connected to WWPSs, but in the small towns it is 58%, and in the
villages is only 1.5% [54]. The situation is similar in Romania, where on average 41% of the
households are connected to WWPSs, but in rural areas, it is only 5-15% [55]. The situation
is better in Slovakia, with an average of 62% [56]. In Hungary, 56% of the settlements along
the Tisza are supplied by WWPS, which is much lower than the national average (83%) [57].

The WWPS can be a false indicator of environmental status, as it is also important,
whether the collected wastewater is treated or not, and what is the degree of the treat-
ment [58]. Unfortunately, the wastewater treatment plants (WWTP) are not sufficiently
built in the countries of the catchment, and sometimes more wastewater is generated than
what can be treated. The fact that the regions along the Tisza in Hungary occupy almost
half of the country’s territory, where 39% of the population lives, but less that than a third of
the country’s total wastewater production is treated reflects the underdeveloped sewerage
treatment capacity of the region [59]. Thus, wastewater is often discharged into the envi-
ronment untreated. The proportion of untreated and discharged wastewater in Hungary is
2-2.8% (11-15 million m®/y). According to a Hungarian MP study, the wastewater contains
466 items/L, whereas in the sewage sludge there are 33—44 thousand items/kg, and 90% of
the MPs are fibers [60]. Approximately 12% of the MPs of the raw wastewater gets into the
effluent-treated wastewater, similarly to other countries [44,58].

2.2. Materials and Methods
2.2.1. Water Sample Collection

In 2021 surface water samples (26) were collected at ca. every 50 km along the Tisza.
However, in 2022 additional water samples (8) were collected from the main tributaries, ca.
15-20 km away from their confluence (Figure 1). Due to the war in Ukraine, no sampling
was performed in the country in 2022, thus only the Hungarian and Serbian sections of the
Tisza were sampled.

Both sampling campaigns were performed at low stage (August 2021; July 2022);
however, the discharge of the Tisza was ca. 150-160 m®/s in 2021, but due to a long-lasting
drought it was only 50-55 m3/s in 2022. To analyze the suspended sediment concentration
of the surface water of the Tisza at a given location, unsieved water samples (1.5 L) were
collected in 2022. The sampling for MP analysis in 2021 and 2022 was made by a water
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pump: 1.0 m® water was pumped through a metal sieve system (90-200 um). The sieved
samples were washed into glass containers.

2.2.2. Sample Preparation

To determine the total suspended sediment concentration (SSC) of the collected water
samples (including natural and microplastic particles), the total evaporation method was
applied, adopting the ISO 4365 (A) and ASTM D3977-97 (A) standards [61]. The water
samples (1.5 L) were dried at 105 °C, and the amount of solid material was measured.
The SSC concentration was expressed as dry g/m?. As this method considers the dry
weight of sediment in the whole collected volume, it gives more accurate results than the
sub-sampling technique [62].

The sieved samples for MP and microfiber analysis were treated by 30 mL hydrogen
peroxide (30%) for 24 h to decompose the organic material. Then, the samples were washed
into Petri dishes and dyed by Nile Red stain [63]. The identification and counting of
MP and microfiber particles were performed with an Ash Inspex II digital microscope
at 60x magnification using visible and UV lights [38,64,65]. An item was identified as
MP if (1) it did not have a structure characteristic of an organic matter; (2) it reacted on
contact with a hot needle [66]; (3) it retained its rigid shape when moved; and (4) it had a
special color (e.g., red, blue) or shape (i.e., sphere, irregular fragmented) [64]. During the
identification, microfibers (colored and colorless), plastic fragments and plastic spheres
were separated. As the and microfibers are not necessary synthetic, and we had no access
to FTIR analysis, all fibers were excluded from the identification, which had any indication
of natural origin. Thus, microfibers with (1) non-uniform thickness; (2) non-uniform dying;
(3) smaller filaments sticking out from the end of the ripped fiber; (4) thinning end; or
(5) with a bulb were considered to be natural fibers (Figure 2) and were excluded from the
analysis. The MP content of the water (including microfibers) was expressed in items/m?.

Figure 2. Natural microfibers were excluded from the analysis. (A) Hemp fiber with uneven thickness
and non-uniform dying; (B) Ripped hemp fiber with filaments. (C) Cotton fibers with uneven
thickness and bulbs. (D) Wool fiber with uneven thickness. (E) Alpaca fiber with thinning end.

To avoid contamination of the samples, only metal and glass tools were used, and
non-synthetic protective clothing was worn. The tools were rinsed three times with filtered
water before use. The samples were covered during the separation to avoid contamination
by settling airborne MPs. Three water samples and one blind sample were clustered in
order to check the temporal changes in contamination during the laboratory work. The
average contamination of the blank samples was 5 + 3 items/sample. Within each cluster,
the MP number of blank samples was extracted from the MP content of the water samples
following the suggestion of Crew et al. [42].

3. Results
3.1. Suspended Sediment Concentration of the Tisza

The total SSC was measured just in 2022. Its mean was 37.6 g/ m?; however, the
tributaries and the dams highly influenced the longitudinal trend of SSC (Figure 3). It
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can be noticed that some tributaries (e.g., Szamos, Bodrog, Zagyva, and Maros Rivers)
increased the sediment load of the Tisza River, as it was reflected by higher SSCs at the
sections downstream of their confluences. For example, downstream of the Szamos (E) and
Kraszna (F) Rivers, at site “j” and “1” the SSC increased by 35% and 28%, respectively, and
at the site downstream of the Maros River (L) “v” became greater by 117%.
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Figure 3. Longitudinal changes in suspended sediment concentrations (SSC) along the Tisza and its
tributaries in 2022. The S2-S5 indicate the hydro-morphologically uniform sections of the Tisza.

In the reservoirs behind the dams, the SSC gradually decreased. For instance, the SSC
decreased by 35% in the reservoir of the Kiskore Dam between sites “m” and “o0”. On the
other hand, just downstream of the Kiskore Dam (sites “p—q”) the clear water erosion of
the riverbed increased the SSC by 5%.

3.2. Microplastic Transport of the Tisza in 2021

In 2021, the MP transport (including microfibers; Figure 4) of the Tisza River was
19 4 13.6 items/m3 on average (Table 1). The most polluted section (39 4 31.1 items/m?)
of the river was the upstream (S1) section of the Upper Tisza in Ukraine; and the most
polluted site was found here too, at the village of Gyilove (Site “b”: 61 items/m?), which
is built right along the banks of the river in the deep valley, where no sewerage cleaning
facilities exist. Towards the downstream sections, the MP content of the water in gradually
decreased, as in S4 section the mean pollution was just 14.5 + 7.9 items/m?3. The decreasing
trend was also obvious along the Upper Tisza when the sites are compared, as in the
upstream Ukrainian settlements (27-32 items/m?) the pollution was higher than in the
Hungarian section (0-7 items/m3). It has to be noted that in the larger cities of the Ukrainian
section (e.g., Rahiv, Bustino, Szolotvino, Tyacsiv) there are WWPS, but that due to the poor
condition of the WWTPs [54], these continuously and significantly pollute the Tisza. The
situation is not better along the Hungarian section of the Upper Tisza, as here half of
the villages (e.g., Tivadar) have no WWPS, while in the other half only 61-78% of the
households are connected to the sewage network [67].
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Figure 4. Amount transported fibres, microplastic spheres and fragments in 2021 and 2022.

Table 1. Mean microplastic content (items/ m?) of the Tisza and its tributaries in 2021 and 2022.

Upper Tisza Middle Tisza Lower Tisza Tributaries
Year Average S1 S2 S3 S4 S5
2021 19 £13.6 39 £31.1 18.6 £14.2 15.8 £13.8 145+79 22.6 +10.1 no data
2022 224 +1438 no data 30.5£20.5 165+ 6.6 21.1+£1738 27.6 £14.2 27 £19

The Middle Tisza was the least polluted reach of the Tisza, especially its downstream
section (S3: 14.5 & 7.9 items/m?). The MP pollution of the upstream S4 section was also
low, despite the fact that 10 out of the 15 municipalities along the section are without
WWPSs. At one site, the water was heavily polluted (“i”: 42 items/ m3; however, it is
located downstream of the Kraszna River (F), which carries large amounts of suspended
sediment and MPs. In the downstream section of the Middle Tisza (S4), the MP pollution
was more uniform, though a slight increase could be observed downstream. In the Middle

Tisza, the sampling sites between “1” and “0” are represent the reservoirs behind dams.
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Along the impounded section of the river, the MP content of the water gradually decreased
(from 19 to 11 items/m?3). However, downstream of the Kiskore Dam, the MP content
of the samples was relatively high with an increasing trend: between sites “p” and “q”
it increased from 12 to 21 items/m?3, as the clear water erosion probably mobilized the
sediments at the channel bottom.

In the Lower Tisza (S5), the average MP content (22.6 + 10.1 items/m?) increased by
ca. 25%. This can be partly explained by impoundment and trapping by the Novi Becej
Dam, the influence of the tributaries (K: Kéros and L: Maros Rivers), and the low degree of
sewage collection and treatment in Serbia.

The morphological types of the transported MPs were also identified (Figure 4). Plastic
fibers dominated (mean: 84.2%) in all samples along the entire length of the Tisza in 2021.
In general, colored synthetic fibers had a higher proportion in most samples; however,
the proportion of colorless fibers increased in samples with high MPs content (sites “b,
i, v, z”). In some samples, spheres (mean: 8.7%) and fragments (mean: 7.1%) were also
found. Spheres appeared just in the Middle and Lower Tisza (53-55), and their abundance
increased downstream. At the same time, fragments occurred almost along the entire
length of the river, with moderate abundance (12-33%) at some sites (e.g., “d, £, i, u, x”).

3.3. Comparison of the Microplastic Transport of the Tisza and Its Tributaries in 2021 and 2022

The average microplastic pollution of the Tisza in 2022 was 22.4 £ 14.8 items/ m3; thus,
compared to the 2021 data, the contamination increased by almost 20% (Table 1, Figure 5).
While in 2021 at the most polluted point (Site “i”), the transported MP was 42 items/m?, in

2022 more sites had even higher values: Site “f”: 45 items/ m3; Site “u”: 63 items/m3; and
Site “x”: 46 items/m3.
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Figure 5. The amount of transported microplastics in the fluvial system of the Tisza in 2022, and the
difference between the data of the surveys made in 2021 and 2022.

In 2022 the tributaries transported 27 & 19 MP items/ m3 on average, which was 20%
greater than the mean value of the Tisza. The most contaminated tributaries were the
Zagyva (J: 63 items/m?®) and the Szamos (E: 48 items/m?). The Hernad (H), Sajé (I)
and Maros (L) were moderately polluted (23-25 items/ m?), while the least polluted
(11-11 items/m?) tributaries were the Kraszna (F), Bodrog (G) and Koros (K) Rivers.



Appl. Sci. 2022, 12, 10852

10 of 17

Although in 2022 no measurements were made along the Ukraine section, the two
Hungarian samples from the Upper Tisza S2 section reflected also considerable MP pollu-

“u_ 1

tion increase (Site “f” from 7 to 45 items/m?; and at Site “g” from 0 to 16 items/m?). The
increased and remobilized contamination is reflected by Site “g”, where in 2021 the water
did not contain suspended MP, but in 2022 it increased to 45 items/ mS3.

Then, similarly to the previous year, the amount of transported MP decreased heading
downstream; by reaching the upstream section of the Middle Tisza (S3) it was almost
halved (mean: 16.5 + 6.6 items/m?>), and here the subsequent sites reflect gradual drop
in MP pollution. In the S3, section the MP pollution was similar in the two years, and
the same sampling site (“i”) remained the most polluted, although here the MP transport
decreased by 40% (from 42 items/m? to 25 items/m?). The high MP pollution at this point
clearly can be linked to the joining tributaries, as upstream of this point the highly polluted
Szamos River (E: 48 items/m?) joins the Tisza, causing additional pollution.

In contrast to the previous year, in 2022 between the S3 and S4 sections the mean
MP pollution increased by ca. one third, though in 2021 it decreased further on; thus, the
average MP pollution of the 54 section increased by 45%. This section had the greatest MP
transport variability, as in 2022 the highest value of the entire Tisza (site “u”: 63 items/m?)
and the lowest value (site “s”: 4 items/m?3) were measured here. However, this variability
appeared temporally as well, as at some points (e.g., sites “p” and “u”) the MP transport
increased by 3-6 times between the two surveys. Interestingly, in the impounded parts of
the 53 and 54 sections, very similar transported MP values were measured in both years,
referring to similar MP input and flow conditions.

The mean MP transport increased further in the Lower Tisza (S5), showing similar
a spatial trend in both years, though in 2022 the mean value (27.6 & 14.2 items/m?®) was
higher by 22% than the 2021 average. Along this section, in both years, the amount of
transported MPs increased steadily downstream, probably as the result of impoundment
by the Novi Becej Dam and the Danube.

The 2022 survey reflected that the transported dominant MP type remained fiber
(Figure 4); however, its proportion increased from 84.2% to 97.8%. Most of the fibers were
colored, and similarly to the previous year, the increase in colorless fibers was typical in
the samples with higher MP pollution. In 2022, only 0.5% of the particles were fragments
and they were found only at two sampling sites (“f” and “q”); 1.7% were spheres, which
were found especially in the water of the Middle Tisza and in the tributaries originating in
Slovakia and Hungary (I: Saj6, H: Hernad and J: Zagyva).

4. Discussion
4.1. Microplastic Transport of the Tisza River in 2021 and 2022

The amounts of transported MPs (2021: 0-61 items/m?; 2022: 4-63 items/m3) were
similar in 2021 and 2022 (Table 1), though the mean concentration of MPs in increased
by almost 20% (2021: 19 + 13.6 items/ m3; 2022: 22.4 + 14.8 items/ m3). The tributaries
transported a higher amount of MPs (11-63 items/ m3; mean: 27 + 19.0 items/ m3) than
the Tisza.

Comparing these results to similar measurements worldwide, it could be stated that
the Tisza is slightly polluted by MP during low stages. For example, the Zhangjiang
River (China) transports 50-725 items/m3 [46], the Brantas River (Indonesia) carries
133-5467 items/m? [43], in the Langat River (Malaysia) 4390 items/ m3 were found [47], or
120-160 items/m? was detected in the St. Lawrence River (Canada) [42].

However, based on the latest results of Stanton et al. [19], Le Guen et al. [20] and
Finnegan et al. [21], these MP numbers should be handled by care, as most (84-97%) of
the identified particles were microfibers, which probably have both synthetic and natural
origin (cotton, wool, etc.). However, in the lack of chemical analysis, their exact proportion
could not be given, despite the careful visual analysis.
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4.2. Influencing Factors of Microplastic Contamination

The spatio-temporal changes at certain sites can highlight the transport characteristics
of the MP particles. As water samples were collected along an over 900 km long, medium-
sized river; subsequently, the survey was repeated. This enabled us to evaluate various
factors which might influence the transport and redistribution of MP particles.

4.2.1. Relationship between Suspended Sediment and Microplastic Transport

As the Tisza and its tributaries had low stages during the surveys, relatively low
SSCs were measured (mean Tisza: 37.5 + 10.9 g/ m?3; mean tributaries: 120 + 63.8 g/ m3).
These are consistent with the reported sediment concentrations on Tisza. For instance, the
multiannual (1998-2002) mean SSC was 31 g/m? during low stages and 110 g/m? during
floods at the Middle Tisza [68]. Conversely, on the Lower Tisza the mean concentrations
are slightly higher (low stages: 35 g/m?3; high stages: 125 g/m?3; [69]), due to the elevated
suspended sediment loads transported by the Maros River.

The suspended sediment concentrations could be employed as an indicator of surface
runoff over the watershed into the river channel [70], thus higher SSCs may refer to elevated
surface runoff, which is usually associated with an increase in MP concentrations [22]. In
our study, no correlation was found between SSC and MP concentrations (Figure 6). For
instance, in 2022 the greatest MP concentration in the water was recorded at Site “u”,
though the SSC was the lowest here. Therefore, it is assumed, that at low stages the spatial
distribution of MP in the Tisza may be highly related to effluents of WWTPs or tributaries,
rather than surface runoff from the watershed. The lack of correlation between SSC and MP
could be explained by the low river slope [71], the existence of dams and artificial levees,
which block the longitudinal and lateral sediment input into the river. Our results are also
consistent with the results of Constant et al. [72], Mani et al. [73], de Carvalho et al. [74],
who found no correlation between precipitation/surface runoff and MP concentration
in rivers.
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Figure 6. Correlation between suspended sediment concentration and transported microplastics=
during the low stage.

On the other hand, it should be noted, that our measurements were performed at low
stages, when the MP transport is governed by sewage input rather than run-off. Therefore,
the measurements should be repeated in time, during rising and falling stages of floods to
understand the correlation between hydrology, SSC and MP transport.
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4.2.2. Downstream Changes in Microplastic Transport

The longitudinal trend of the transported MP pollution was similar during the two sur-
veys, as the Upper Tisza was the most polluted section of the river in both years (Table 1).
As the sub-catchments of the Upper Tisza have the less developed WWPSs and WWTPs [54],
it is obvious, that the transport rate was the highest on this reach. Further downstream,
the amount of transported MPs decreased, parallel to the transport capacity drop of the
river related to slope and velocity decrease [75]. This gradual drop in MP transport was
detectable along a ca. 800 km long section (S1-54) in 2021, however in 2022 it was only
ca. 470 km (S1-53). However, in the water of the lower sections (in 2021 along S5; in 2022
along 54-55) more transported MP particles were detected, than in the upstream sections.
These suggest that the downstream variations in MP transport are more complex than just
a single longitudinal decrease [41] or increase [42,43]. The fact, that in our study area in
both years the Lower Tisza (S5) had high MP pollution, refers to the importance of not just
slope, discharge, and MP input [42-45], but also to the significance of impoundment by
dams and joining rivers.

4.2.3. Impoundment and Microplastic Transport

The flow of the Tisza River is regulated by three dams at Tiszalok, Kiskore and Novi
Becej (Figure 1). Upstream of the dams the flow velocity drops, allowing the accumulation
of the suspended MP particles, whereas downstream of them the clear water erosion
can mobilize the deposits on the bottom of the channel [76]. The SSC in all reservoirs
gradually declined downstream, referring to sedimentation, whereas the clear water erosion
downstream of the Kiskore Dam is clearly indicated by the increased SSC. On the other
hand, the transportation of suspended MPs has dissimilar trends in the reservoirs of the
Middle Tisza compared to the reservoir of the Lower Tisza. In the Middle Tisza, behind the
Tiszalok and Kiskore Dams, the SSC gradually decreased, simultaneously with SSC, due to
the decreasing gradient and flow (Figures 3 and 5). This suggests that the MP transport is
influenced by the same factors as the transport of natural fluvial sediments. In contrast, in
the reservoir of the Novi Becej Dam, though the SSC is declining downstream, the amount
of transported MP has an increasing downstream trend. This can be explained by the
increased MP input via untreated wastewater discharge, as in Serbia the WWTPs are poorly
operating [77].

The increased stream power downstream of the Kiskére Dam mobilized the sediments
with MPs on the channel bottom, thus high MP pollution was measured (at Sites “p—q”) at
the sites downstream of the dam. Similar observations were made by Liu et al. [78].

Thus, dams and reservoirs can break the longitudinal, downstream MP transport
trend. A similar spatial trend in MP content was measured along the Tisza in the freshly
deposited sediments [35], as downstream of the most polluted tributaries the amount of
MP increased, and in the reservoirs towards downstream it decreased due to the gradual
deposition of natural and plastic particles.

4.2.4. The Role of Tributaries in Suspended Sediment and Microplastic Transport

The role of tributaries in MP pollution of the main river was shown by the 2022
measurement, when the main tributaries were sampled too. Most tributaries transported
higher SSC than the main river itself, reflecting that they play an important role in the
sediment budget of the river system, despite of the low stages and drought conditions dur-
ing the survey. In 2022, some tributaries were highly polluted (e.g., Hernad: 24 items/m?,
Sajé: 23 items/m?, Zagyva: 62 items/m3, and Maros: 25 items/m?); thus, they increase the
MP transport of the main river, rather than reducing it by dilution.

The influence of a tributary can be detected along several tens of kilometers. For exam-
ple, 17.4 km downstream of the Szamos confluence at site “i” high (42 and 25 items/ m3) MP
transport was detected in both years. Here, in 2021 the amount of MP pollution was 7-times
higher than at the site upstream of the confluence, and in 2022 it was still 1.5-times higher.
Similar differences in MP transport were observed between the upstream and downstream
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sites of the confluence of the Sajo (1.5 times in 2021), and the Koéros and Maros rivers (2.5
and 2.6 times, respectively). This excess MP loading was also revealed in sediment samples
of upstream and downstream sites at confluences [35,38]; besides, similar pollution pattern
caused by tributaries was reported by Barrows et al. [40], Rodrigues et al. [41], and Gerolin
etal. [79].

The MP conveyance function of the tributaries is supported by the fact that the
tributaries transported not only colored fibers which clearly indicate wastewater origin, but
also spheres, which probably originated from health care products. It was also interesting
that spheres were found especially in those tributaries (i.e., Sajo, Hernad and Zagyva)
which have a catchment in Slovakia and Hungary with relatively high GDP.

4.2.5. Annual Redistribution of Microplastic Pollution

The repeated survey enabled us to analyze the changes in MP transport between
two dates. Though the reach-scale averages had similar spatial patterns at the two dates,
the sites themselves reflect great variability. The greatest local variations (up to 6-times
difference) were detected in the Upper Tisza, where the point-source waste input is the
most probable, and the highest gradient and flow provide favorable conditions for spatio-
temporal changes in MP transport. The redistribution of MP sediment hot-spots was
reflected by the sediment samples of the Tisza too [38]. Similar redistribution was reported
by Hurley et al. [65] in various rivers after a flood. However, in our case the redistribution
was not governed by high (flood) stages, as between the two surveys, as only low and
medium stages occurred. On the other hand, between the surveys the precipitation was
only 300-350 mm (usually it is >550 mm), thus the run-off was negligible, which support
the point-source origin of the MP particles. As the MP input was probably similar as in
the previous year, during the drought in 2022 the water became richer in MP pollution,
similarly to other rivers where during low stages higher MP pollution was measured
Rodrigues et al. [41].

4.3. Origin of the Microplastics

Most of the transported particles were colored microfibers, and there were some plastic
spheres too. These morpho-types clearly have a wastewater origin [46]; thus, probably
the actual transport of particles is also influenced by the local input of wastewater. As
microfibers dominate (84-97%) the suspended MP transport, such a homogeneity reflects
the uniformity of the origin of the pollution according to Xu et al. As some sources
argue [80], we thus assumed that in case of the Tisza the microfibers definitely originate
from wastewater drained into the Tisza.

A similar human impact was indicated by several other rivers [43,44,46], where the
main source of MP transport in the river was not surface run-off but wastewater input into
the river. Considering that the year 2022 was a drought year with minimal/no surface
runoff, it can be assumed that most of the transported MPs directly reached the Tisza and
its tributaries through wastewater discharge.

Comparing the MP pollution of the sections with the sewerage and wastewater man-
agement of the different areas, it can be concluded that the high pollution levels, especially
in the Upper Tisza and its tributaries in Ukraine, and in the Lower Tisza in Serbia, are
likely connected to the inadequate treatment of wastewater in the sub-catchments and the
direct discharge of wastewater into the Tisza. The situation is better in the Middle Tisza in
Hungary, where WWPSs and WWTPs are adequately developed, thus less MP particles
can get into the water. However, it should be noted that the MP pollution could be trapped
in the sediment deposited on the river bed [38], which could be mobilized by erosion
downstream of dams or by floods, and thus MP particles could re-enter the water system.

The dominance of microfibers in the water and in the sediments [35,38] of the Tisza sug-
gests that washing of clothes is the main source of MP microfibers in wastewater [22,81,82],
and thus in the river system [37]. There is a clear connection between wastewater treatment
facilities located near rivers and the persistence and replenishment of microfiber and MP
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pollution. Some of these wastewater treatment plants function as point sources of pollution
in rivers, providing a continuous supply and a high relative frequency of microfiber pollu-
tion [44,46], as only 64-99% of the MP particles can be removed by different wastewater
treatment technologies during the treatment process [45].

5. Conclusions

The Tisza River (Central Europe) is a good example of how the different rate of
wastewater treatment practices of the countries sharing a catchment can affect the amount
of transported MP particles. As most of the households have drinking water pipeline
systems and electricity, they can use washing machines. Thus, automatic washing became
more frequent, not just in the studied catchment but all over the world, which was combined
with the intensive consummation of textiles. Therefore, in the effluent water, a high number
of microfibers are presented. The fate of the produced wastewater is various, as it can be
drained to surface waters without or with some degree of cleaning. In the Tisza River’s
system, microfibers dominate (84-97%) in the MP transport; the MP pollution dominantly
originated from wastewater drained into the Tisza, though probably not all the microfibers
were synthetic polymers.

Only a limited number of studies have tried to monitor and map the MP transport
along a river of several hundreds of kilometers; therefore, the presented study provided
a new glimpse into the spatial characteristics of MP transport, and its connection to SSC.
During the prevailing drought conditions between the surveys, no or limited surface-run-off
could transport suspended sediment and MP particles into the Tisza’s river system. Thus,
the sediment (including MPs) originated from the erosion and mobilization of the channel
bottom sediments, and from the wastewater input. Our study on a long reach showed, that
clear longitudinal trend in MP transport could be drawn just on short (e.g., impounded)
sections. However, in the case of longer reaches the downstream trend is less clear, as the
WWTPs, dams, and tributaries can influence the sediment and MP transport.

As several spatially and temporally changing factors determine the MP transport of
rivers, it is suggested to increase the density of the measurements, as by more frequent
sampling the correlation between hydrology, SSC and MP, the transport could be analyzed.
Thus, it is suggested to perform measurements during rising and falling stages, as well as
high and low stages. Besides, to understand the origin of the MPs, much more sampling
points should be selected, and the tributaries should be also surveyed in detail.
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