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Abstract 

This study provides a bibliometric analysis of the Unscented Kalman Filter (UKF) within chaotic digital 
communication, highlighting its significance and evolving role in enhancing the robustness of signal processing 
in unpredictable environments. Through a systematic review of literature from key databases and a detailed 
bibliometric examination, we trace the UKF's development, applications, and its intersection with various research 
themes, including chaos synchronization and nonlinear filtering. The findings underscore the UKF's importance 
in addressing the complexities of chaotic systems, revealing its impact across algorithms, chaos theory, and secure 
digital communication strategies. This analysis not only showcases the UKF's practical advantages and theoretical 
contributions but also positions it as a crucial tool for future advancements in digital communication technologies. 
The study encapsulates the UKF's potential to revolutionize signal processing by leveraging chaos for improved 
system performance, emphasizing the need for continued interdisciplinary research to harness this potential fully. 
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1. Introduction 

In the ever-evolving field of digital communication, particularly within the chaotic and unpredictable 
environments that define modern signal processing, the Unscented Kalman Filter (UKF) emerges as a beacon of 
robustness and precision [1-25]. The UKF, building upon the foundational principles of the classic Kalman Filter 
(KF) [1, 26-52] while adeptly navigating the nonlinearities inherent in real-world data, introduces a novel 
approach to enhancing the reliability and accuracy of spread spectrum communications amidst chaos. This paper 
delves into the heart of chaotic digital communication systems, where the UKF is applied to tackle the challenges 
posed by dynamic and unpredictable signal environments. 
Chaotic systems, characterized by their sensitivity to initial conditions and apparent randomness, pose significant 
hurdles for traditional filtering and signal processing techniques [53-56]. The UKF, with its unique capability to 
estimate the state of a nonlinear system without linearizing the process or measurement functions, offers a 
promising solution to these challenges. By employing a deterministic sampling technique, the UKF provides a 
more accurate and computationally efficient means of predicting system states, thus significantly enhancing the 
performance of digital communication systems operating under chaotic conditions [57-81]. 
This bibliometric study highlights the UKF’s key role in improving chaotic digital communication, emphasizing 
its effectiveness against system nonlinearities and uncertainties. By reviewing extensive literature, it demonstrates 
the UKF's impact on enhancing communication robustness and reliability in unpredictable chaotic scenarios.  

2. Methodology 

As we can see in Figure 1, our methodology for investigating the UKF’s role in chaotic digital communication 
encompasses a unified, systematic approach, beginning with an exhaustive Literature Collection phase across 
databases such as IEEE Xplore, Google Scholar, and Elsevier's ScienceDirect to include peer-reviewed articles, 
conference proceedings, and key texts focusing on UKF's intersection with chaotic digital communication and  
 
*malshabi@sharjah.ac.ae  

Signal Processing, Sensor/Information Fusion, and Target Recognition XXXIII, edited by
 Ivan Kadar, Erik P. Blasch, Lynne L. Grewe, Proc. of SPIE Vol. 13057, 

1305715 · © 2024 SPIE · 0277-786X · doi: 10.1117/12.3013907

Proc. of SPIE Vol. 13057  1305715-1



robust spread spectrum techniques. In the Screening & Selection stage, literature is carefully assessed for 
relevance, recency, and impact, ensuring alignment with our research goals and the significance of UKF in chaotic 
signal processing. The subsequent Bibliometric Analysis employs advanced tools to delineate the research 
landscape, identifying seminal works, leading contributors, and evolving trends, thus crafting a narrative around 
UKF's development and application in challenging communication scenarios [82-89]. Finally, the Synthesis phase 
amalgamates these insights, critically reviewing methodologies, outcomes, and theoretical implications to discern 
UKF's potential, limitations, and avenues for future exploration. This cohesive methodological framework not 
only deepens our understanding of UKF's contributions to digital communication in the face of chaos but also 
propels forward-looking research trajectories aimed at enhancing system robustness and reliability. 
 

 
Figure 1 Research methodology 

 

3. Results and discussion 

As we can see in Figure 2, the VOSviewer analysis of the UKF in chaotic digital communication uncovers a 
diverse array of research topics, emphasizing its significant role across various themes such as algorithms, chaos 
synchronization, and chaos theory. The UKF stands out for its crucial function in nonlinear filtering within chaotic 
systems and as a fundamental methodology in the field, demonstrated by its dominant presence in the literature 
[67, 68, 73, 78, 90-100]. Its application in parameter estimation and addressing chaotic communications 
challenges highlights its importance. 
 
This analysis shows a wide-ranging, interdisciplinary research effort, with a notable focus on understanding and 
utilizing the properties of chaos to improve communication systems. The repeated emphasis on chaos theory 
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across different clusters underlines the critical role of theoretical frameworks in advancing the practical aspects 
of chaotic signal processing and communication. 
 
Significant attention is given to nonlinear filtering, emphasizing the need for sophisticated filtering methods like 
the UKF to handle the unpredictability of chaotic signals. Research efforts are notably directed towards leveraging 
chaos for more secure and resilient digital communications, as seen in studies focused on chaotic communications 
and chaotic signal processing. 
 
The incorporation of Kalman filters, especially the UKF, in chaotic time series and estimation techniques suggests 
their wider applicability beyond conventional signal processing, extending to time series analysis and predictions 
within chaotic environments. The exploration of particle filters, despite being less prevalent, indicates ongoing 
research into potentially complementary or alternative filtering approaches to the UKF. 
 
Additionally, the intersection of neural networks with chaotic system analysis points towards a promising area for 
developing adaptive filtering and prediction methods, suggesting a fruitful crossover between machine learning 
and chaos theory. This intersection may lead to significant advances in utilizing chaotic dynamics for 
communication and signal processing. 
 
Overall, the analysis indicates a vibrant interaction between theoretical research and practical application, 
positioning the UKF not merely as a tool but as a pivotal connection between algorithmic determinism and the 
unpredictable nature of chaotic systems. The ongoing efforts to decipher chaotic dynamics and enhance nonlinear 
filtering techniques underscore the potential for innovative communication strategies that capitalize on chaos's 
inherent unpredictability. This evolving landscape highlights the critical need for interdisciplinary collaboration 
and the continuous development of technologies like the UKF to navigate the challenges presented by chaotic 
digital communication environments effectively. 

 

 
 

Figure 2 Thematic clusters of the top keywords 
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4. Conclusion 

In conclusion, the comprehensive analysis of literature on the UKF within chaotic digital communication 
landscapes underscores its pivotal role as a versatile and powerful tool in navigating the complexities of chaotic 
systems. The research showcases the UKF's significant contributions to enhancing the robustness and reliability 
of communications in unpredictable environments, driven by its superior nonlinear filtering capabilities. The 
synthesis of findings from diverse disciplines highlights the importance of interdisciplinary approaches in 
advancing the field, revealing the UKF as a critical bridge between theoretical insights and practical applications. 
As we continue to explore the boundaries of chaotic dynamics and develop innovative solutions, the UKF stands 
out as a cornerstone technology, promising to shape the future of digital communication by leveraging the inherent 
unpredictability of chaos for improved security and efficiency. This body of work not only celebrates the 
achievements to date but also sets the stage for future explorations, emphasizing the ongoing need for research 
and development in harnessing the full potential of the UKF within the ever-evolving domain of chaotic digital 
communication. 
 
Declaration   
The final draft of this research paper has undergone a rigorous proofreading process, which included the utilization 
of advanced artificial intelligence (AI) technology. 
 
Reference 
 
 
[1] M. Avzayesh et al., "The smooth variable structure filter: A comprehensive review," Digital Signal 

Processing, vol. 110, p. 102912, 2021/03/01/ 2021. 
[2] Z. Zhao et al., "Estimation of torque transmitted by clutch during shifting process for dry dual clutch 

transmission," Mechanical Systems and Signal Processing, vol. 75, pp. 413-433, 2016/06/15/ 2016. 
[3] J. Zhang et al., "Identification of errors-in-variables ARX model with time varying time delay," Journal 

of Process Control, vol. 115, pp. 134-144, 2022/07/01/ 2022. 
[4] C. Zhang et al., "Rotary INS self-alignment method based on backtracking filtering under large 

misalignment angle," Measurement, vol. 231, p. 114537, 2024/05/31/ 2024. 
[5] F. Yang et al., "Scientometric research and critical analysis of battery state-of-charge estimation," 

Journal of Energy Storage, vol. 58, p. 106283, 2023/02/01/ 2023. 
[6] T. Wang et al., "From model-driven to data-driven: A review of hysteresis modeling in structural and 

mechanical systems," Mechanical Systems and Signal Processing, vol. 204, p. 110785, 2023/12/01/ 
2023. 

[7] B. Wang et al., "Infrared/laser multi-sensor fusion and tracking based on the multi-scale model," Infrared 
Physics & Technology, vol. 75, pp. 12-17, 2016/03/01/ 2016. 

[8] M. Ul Hassan et al., "A comprehensive review of battery state of charge estimation techniques," 
Sustainable Energy Technologies and Assessments, vol. 54, p. 102801, 2022/12/01/ 2022. 

[9] R. Trivisonne et al., "Constrained stochastic state estimation of deformable 1D objects: Application to 
single-view 3D reconstruction of catheters with radio-opaque markers," Computerized Medical Imaging 
and Graphics, vol. 81, p. 101702, 2020/04/01/ 2020. 

[10] A. Taghvaei and P. G. Mehta, "A survey of feedback particle filter and related controlled interacting 
particle systems (CIPS)," Annual Reviews in Control, vol. 55, pp. 356-378, 2023/01/01/ 2023. 

[11] P. Shrivastava et al., "Overview of model-based online state-of-charge estimation using Kalman filter 
family for lithium-ion batteries," Renewable and Sustainable Energy Reviews, vol. 113, p. 109233, 
2019/10/01/ 2019. 

[12] C. Sheng et al., "Energy management strategy based on health state for a PEMFC/Lithium-ion batteries 
hybrid power system," Energy Conversion and Management, vol. 271, p. 116330, 2022/11/01/ 2022. 

[13] V. Selvaraj and I. Vairavasundaram, "A comprehensive review of state of charge estimation in lithium-
ion batteries used in electric vehicles," Journal of Energy Storage, vol. 72, p. 108777, 2023/11/30/ 2023. 

[14] L. Samandari Masooleh et al., "Distributed state estimation in large-scale processes decomposed into 
observable subsystems using community detection," Computers & Chemical Engineering, vol. 156, p. 
107544, 2022/01/01/ 2022. 

Proc. of SPIE Vol. 13057  1305715-4



[15] L. P. F. Rodriguez et al., "Sensor location for nonlinear state estimation," Journal of Process Control, 
vol. 100, pp. 11-19, 2021/04/01/ 2021. 

[16] T. d. C. Martins et al., "A review of electrical impedance tomography in lung applications: Theory and 
algorithms for absolute images," Annual Reviews in Control, vol. 48, pp. 442-471, 2019/01/01/ 2019. 

[17] S. Liu et al., "Dynamic adaptive square-root unscented Kalman filter and rectangular window recursive 
least square method for the accurate state of charge estimation of lithium-ion batteries," Journal of 
Energy Storage, vol. 67, p. 107603, 2023/09/01/ 2023. 

[18] J. Lim, "A tutorial – game theory-based extended H infinity filtering approach to nonlinear problems in 
signal processing," Digital Signal Processing, vol. 34, pp. 1-15, 2014/11/01/ 2014. 

[19] C. Huang et al., "State of charge estimation of li-ion batteries based on the noise-adaptive interacting 
multiple model," Energy Reports, vol. 7, pp. 8152-8161, 2021/11/01/ 2021. 

[20] M. Hossain et al., "Kalman filtering techniques for the online model parameters and state of charge 
estimation of the Li-ion batteries: A comparative analysis," Journal of Energy Storage, vol. 51, p. 
104174, 2022/07/01/ 2022. 

[21] C. Hajiyev and D. Cilden Guler, "Review on gyroless attitude determination methods for small 
satellites," Progress in Aerospace Sciences, vol. 90, pp. 54-66, 2017/04/01/ 2017. 

[22] X. Gong and L. Chen, "A conditional cubature Kalman filter and its application to transfer alignment of 
distributed position and orientation system," Aerospace Science and Technology, vol. 95, p. 105405, 
2019/12/01/ 2019. 

[23] Y. Bai et al., "State of art on state estimation: Kalman filter driven by machine learning," Annual Reviews 
in Control, vol. 56, p. 100909, 2023/01/01/ 2023. 

[24] N. Alsadi et al., "Intelligent estimation: A review of theory, applications, and recent advances," Digital 
Signal Processing, vol. 135, p. 103966, 2023/04/30/ 2023. 

[25] H. H. Afshari et al., "Gaussian filters for parameter and state estimation: A general review of theory and 
recent trends," Signal Processing, vol. 135, pp. 218-238, 2017/06/01/ 2017. 

[26] A. Rahimnejad et al., "Reinforced Lattice Kalman Filters: A Robust Nonlinear Estimation Strategy," 
IEEE Open Journal of Signal Processing, 2023. 

[27] M. Al-Shabi et al., "Quadrature Kalman filters with applications to robotic manipulators," in 2017 IEEE 
International Symposium on Robotics and Intelligent Sensors (IRIS): IEEE, pp. 117-124. 

[28] A. Rahimnejad et al., "Lattice kalman filters," IEEE Signal Processing Letters, vol. 28, pp. 1355-1359, 
2021. 

[29] M. Al-Shabi et al., "Kalman filtering strategies utilizing the chattering effects of the smooth variable 
structure filter," Signal Processing, vol. 93, no. 2, pp. 420-431, 2013. 

[30] I. Spotts et al., "Extended Kalman filter and extended sliding innovation filter in terahertz spectral 
acquisition," Optics Continuum, vol. 1, no. 5, pp. 1003-1014, 2022. 

[31] A. S. Lee et al., "An adaptive formulation of the sliding innovation filter," IEEE Signal Processing 
Letters, vol. 28, pp. 1295-1299, 2021. 

[32] M. AlShabi et al., "Application of the sliding innovation filter to unmanned aerial systems," in 
Unmanned Systems Technology XXIII, vol. 11758: SPIE, pp. 241-248. 

[33] S. A. Gadsden et al., "Combined cubature Kalman and smooth variable structure filtering: A robust 
nonlinear estimation strategy," Signal Processing, vol. 96, pp. 290-299, 2014. 

[34] A. S. Lee et al., "Combined Kalman and sliding innovation filtering: An adaptive estimation strategy," 
Measurement, vol. 218, p. 113228, 2023/08/15/ 2023. 

[35] I. Spotts et al., "A comparison of nonlinear filtering methods for blackbody radiation applications in 
photonics," in Optics and Photonics for Information Processing XV, vol. 11841: SPIE, pp. 139-148. 

[36] I. Spotts et al., "Comparison of nonlinear filtering techniques for photonic systems with blackbody 
radiation," Applied Optics, vol. 59, no. 30, pp. 9303-9312, 2020. 

[37] M. A. AlShabi et al., "A comprehensive comparison of sigma-point Kalman filters applied on a complex 
maneuvering road," in Signal Processing, Sensor/Information Fusion, and Target Recognition XXV, vol. 
9842: SPIE, pp. 523-533. 

[38] M. A. AlShabi et al., "The cubature smooth variable structure filter estimation strategy applied to a 
quadrotor controller," in Signal Processing, Sensor/Information Fusion, and Target Recognition XXIV, 
vol. 9474: SPIE, pp. 464-475. 

Proc. of SPIE Vol. 13057  1305715-5



[39] S. A. Gadsden et al., "Estimation Strategies for the Condition Monitoring of a Battery System in a Hybrid 
Electric Vehicle," ISRN Signal Processing, vol. 2011, p. 120351, 2011/04/13 2011. 

[40] M. AlShabi et al., "The extended Luenberger sliding innovation filter," in Radar Sensor Technology 
XXVII, vol. 12535: SPIE, pp. 96-103. 

[41] M. A. AlShabi et al., "The formulation of the sequential sliding innovation filter and its application to 
complex road maneuvering," in Sensors and Systems for Space Applications XVI, vol. 12546: SPIE, pp. 
105-114. 

[42] M. AlShabi et al., "FPGA to study the behavior of a maneuvering UGV using sliding innovation filter," 
in Signal Processing, Sensor/Information Fusion, and Target Recognition XXXII, vol. 12547: SPIE, pp. 
327-334. 

[43] S. A. Gadsden et al., "A fuzzy-smooth variable structure filtering strategy: For state and parameter 
estimation," in 2013 IEEE Jordan Conference on Applied Electrical Engineering and Computing 
Technologies (AEECT), pp. 1-6. 

[44] R. Bustos et al., "Health Monitoring of Lithium-Ion Batteries Using Dual Filters," Energies, vol. 15, no. 
6, p. 2230, 2022. 

[45] N. Alsadi et al., "Neural network training loss optimization utilizing the sliding innovation filter," in 
Artificial Intelligence and Machine Learning for Multi-Domain Operations Applications IV, vol. 12113: 
SPIE, pp. 577-589. 

[46] M. Al-Shabi et al., "The sigma-point central difference smooth variable structure filter application into 
a robotic arm," in 2015 IEEE 12th International Multi-Conference on Systems, Signals & Devices 
(SSD15): IEEE, pp. 1-6. 

[47] M. Al-Shabi, "Sigma-point Smooth Variable Structure Filters applications into robotic arm," in 2017 7th 
International Conference on Modeling, Simulation, and Applied Optimization (ICMSAO): IEEE, pp. 1-
6. 

[48] S. A. Gadsden and M. Al-Shabi, "The sliding innovation filter," IEEE Access, vol. 8, pp. 96129-96138, 
2020. 

[49] M. AlShabi et al., "Sliding innovation filter for micorgrid application," in Signal Processing, 
Sensor/Information Fusion, and Target Recognition XXXII, vol. 12547: SPIE, pp. 106-113. 

[50] M. AlShabi et al., "Sliding innovation filter to estimate power converters of electric vehicles," in Energy 
Harvesting and Storage: Materials, Devices, and Applications XIII, vol. 12513: SPIE, pp. 61-69. 

[51] M. Al-Shabi et al., "Smooth Variable Structure Filter for pneumatic system identification," in 2011 IEEE 
Jordan Conference on Applied Electrical Engineering and Computing Technologies (AEECT): IEEE, 
pp. 1-6. 

[52] S. A. Gadsden and M. Al-Shabi, "A study of variable structure and sliding mode filters for robust 
estimation of mechatronic systems," in 2020 IEEE International IOT, Electronics and Mechatronics 
Conference (IEMTRONICS): IEEE, pp. 1-6. 

[53] T. Bonny, "Chaotic or Hyper-chaotic Oscillator? Numerical Solution, Circuit Design, MATLAB HDL-
Coder Implementation, VHDL Code, Security Analysis, and FPGA Realization," Circuits, Systems, and 
Signal Processing, vol. 40, no. 3, pp. 1061-1088, 2021/03/01 2021. 

[54] T. Bonny et al., "Hardware Optimized FPGA Implementations of High-Speed True Random Bit 
Generators Based on Switching-Type Chaotic Oscillators," Circuits, Systems, and Signal Processing, 
vol. 38, no. 3, pp. 1342-1359, 2019/03/01 2019. 

[55] W. Al Nassan et al., "AN LSTM model-based Prediction of Chaotic System: Analyzing the Impact of 
Training Dataset Precision on the Performance," in 2022 International Conference on Electrical and 
Computing Technologies and Applications (ICECTA): IEEE, pp. 337-342. 

[56] M. A. Mohamed et al., "A Speech Cryptosystem Using the New Chaotic System with a Capsule-Shaped 
Equilibrium Curve," Computers, Materials & Continua, vol. 75, no. 3, 2023. 

[57] Z. Zhang et al., "Robust adaptive Unscented Kalman Filter with gross error detection and identification 
for power system forecasting-aided state estimation," Journal of the Franklin Institute, vol. 360, no. 13, 
pp. 10297-10336, 2023/09/01/ 2023. 

[58] L.-H. Ye et al., "Remaining useful life prediction of lithium-ion battery based on chaotic particle swarm 
optimization and particle filter," International Journal of Electrochemical Science, vol. 18, no. 5, p. 
100122, 2023/05/01/ 2023. 

Proc. of SPIE Vol. 13057  1305715-6



[59] V. G. Yamalakonda et al., "Oscillatory Kalman filtering for Duffing, Coulomb, and Van der Pol 
oscillators," Signal Processing, vol. 211, p. 109091, 2023/10/01/ 2023. 

[60] X. Wu and Y. Wang, "Extended and Unscented Kalman filtering based feedforward neural networks for 
time series prediction," Applied Mathematical Modelling, vol. 36, no. 3, pp. 1123-1131, 2012/03/01/ 
2012. 

[61] R. Vepa, "Modelling and Estimation of Chaotic Biological Neurons," IFAC Proceedings Volumes, vol. 
42, no. 7, pp. 27-32, 2009/01/01/ 2009. 

[62] H.-H. Tang et al., "Early bearing fault diagnosis for imbalanced data in offshore wind turbine using 
improved deep learning based on scaled minimum unscented kalman filter," Ocean Engineering, vol. 
300, p. 117392, 2024/05/15/ 2024. 

[63] T. Tamarozzi et al., "A differential-algebraic extended Kalman filter with exact constraint satisfaction," 
Mechanical Systems and Signal Processing, vol. 206, p. 110901, 2024/01/01/ 2024. 

[64] M. Suzuki et al., "Model-free Unscented Kalman Filter with the Modified Method of Analogues," IFAC 
Proceedings Volumes, vol. 45, no. 12, pp. 40-44, 2012/06/01/ 2012. 

[65] A. Shahsavar et al., "Experimental exploration of rheological behavior of polyethylene glycol-carbon 
dot nanofluid: Introducing a robust artificial intelligence paradigm optimized with unscented Kalman 
filter technique," Journal of Molecular Liquids, vol. 358, p. 119198, 2022/07/15/ 2022. 

[66] K. Nosrati et al., "Cubature Kalman filter-based chaotic synchronization and image encryption," Signal 
Processing: Image Communication, vol. 58, pp. 35-48, 2017/10/01/ 2017. 

[67] M. K. Nambiar et al., "A local sigma-point unscented Kalman filter for geophysical data assimilation," 
Physica D: Nonlinear Phenomena, vol. 425, p. 132979, 2021/11/01/ 2021. 

[68] Y. Luo et al., "Counteracting dynamical degradation of a class of digital chaotic systems via Unscented 
Kalman Filter and perturbation," Information Sciences, vol. 556, pp. 49-66, 2021/05/01/ 2021. 

[69] A. Lund et al., "Identification of an experimental nonlinear energy sink device using the unscented 
Kalman filter," Mechanical Systems and Signal Processing, vol. 136, p. 106512, 2020/02/01/ 2020. 

[70] C. Liu et al., "Robust M-estimation-based maximum correntropy Kalman filter," ISA Transactions, vol. 
136, pp. 198-209, 2023/05/01/ 2023. 

[71] M. Lei and C. Baehr, "Unscented/ensemble transform-based variational filter," Physica D: Nonlinear 
Phenomena, vol. 246, no. 1, pp. 1-14, 2013/03/01/ 2013. 

[72] D. S. K. Karunasingha and S.-Y. Liong, "Enhancement of chaotic hydrological time series prediction 
with real-time noise reduction using Extended Kalman Filter," Journal of Hydrology, vol. 565, pp. 737-
746, 2018/10/01/ 2018. 

[73] D. Z. Huang et al., "Iterated Kalman methodology for inverse problems," Journal of Computational 
Physics, vol. 463, p. 111262, 2022/08/15/ 2022. 

[74] M. Heydari et al., "Stochastic chaos synchronization using Unscented Kalman–Bucy Filter and sliding 
mode control," Mathematics and Computers in Simulation, vol. 81, no. 9, pp. 1770-1784, 2011/05/01/ 
2011. 

[75] Y. Guo et al., "Chaotic synchronization based on neural filter," Journal of the Franklin Institute, vol. 
355, no. 4, pp. 1579-1595, 2018/03/01/ 2018. 

[76] Q. Ge et al., "Credible Gaussian sum cubature Kalman filter based on non-Gaussian characteristic 
analysis," Neurocomputing, vol. 565, p. 126922, 2024/01/14/ 2024. 

[77] N. Das and R. Bhattacharya, "Optimal Sensing Precision in Ensemble and Unscented Kalman 
Filtering⁎⁎Research sponsored by Air Force Office of Scientific Research, Dynamic Data Driven 
Applications Systems grant FA9550-15-1-0071," IFAC-PapersOnLine, vol. 53, no. 2, pp. 5016-5021, 
2020/01/01/ 2020. 

[78] L. Chen et al., "Adaptive state-of-charge estimation of lithium-ion batteries based on square-root 
unscented Kalman filter," Energy, vol. 252, p. 123972, 2022/08/01/ 2022. 

[79] Y. Che et al., "Robust stabilization control of bifurcations in Hodgkin-Huxley model with aid of 
unscented Kalman filter," Chaos, Solitons & Fractals, vol. 101, pp. 92-99, 2017/08/01/ 2017. 

[80] R. Bisoi and P. K. Dash, "A hybrid evolutionary dynamic neural network for stock market trend analysis 
and prediction using unscented Kalman filter," Applied Soft Computing, vol. 19, pp. 41-56, 2014/06/01/ 
2014. 

Proc. of SPIE Vol. 13057  1305715-7



[81] A. Baldassarre et al., "Digital twin with augmented state extended Kalman filters for forecasting electric 
power consumption of industrial production systems," Heliyon, vol. 10, no. 6, p. e27343, 2024/03/30/ 
2024. 

[82] B. A. A. Yousef et al., "On the contribution of concentrated solar power (CSP) to the sustainable 
development goals (SDGs): A bibliometric analysis," Energy Strategy Reviews, vol. 52, p. 101356, 
2024/03/01/ 2024. 

[83] N. Shehata et al., "Role of refuse-derived fuel in circular economy and sustainable development goals," 
Process Safety and Environmental Protection, vol. 163, pp. 558-573, 2022/07/01/ 2022. 

[84] A. G. Olabi et al., "Role of microalgae in achieving sustainable development goals and circular 
economy," Science of The Total Environment, vol. 854, p. 158689, 2023/01/01/ 2023. 

[85] A. G. Olabi et al., "Renewable energy systems: Comparisons, challenges and barriers, sustainability 
indicators, and the contribution to UN sustainable development goals," International Journal of 
Thermofluids, vol. 20, p. 100498, 2023/11/01/ 2023. 

[86] A.-G. Olabi et al., "Ground source heat pumps: Recent progress, applications, challenges, barriers, and 
role in achieving sustainable development goals based on bibliometric analysis," Thermal Science and 
Engineering Progress, vol. 41, p. 101851, 2023/06/01/ 2023. 

[87] K. Obaideen et al., "Seven decades of Ramadan intermittent fasting research: Bibliometrics analysis, 
global trends, and future directions," Diabetes & Metabolic Syndrome: Clinical Research & Reviews, 
vol. 16, no. 8, p. 102566, 2022/08/01/ 2022. 

[88] K. AbuShihab et al., "Reflection on Ramadan Fasting Research Related to Sustainable Development 
Goal 3 (Good Health and Well-Being): A Bibliometric Analysis," Journal of Religion and Health, pp. 
1-31, 2023. 

[89] A. Alhammadi et al., "The role of industry 4.0 in advancing sustainability development: A focus review 
in the United Arab Emirates," Cleaner Engineering and Technology, vol. 18, p. 100708, 2024/02/01/ 
2024. 

[90] A. Pasquale et al., "Small bodies non-uniform gravity field on-board learning through Hopfield Neural 
Networks," Planetary and Space Science, vol. 212, p. 105425, 2022/03/01/ 2022. 

[91] M. Ma et al., "Fault diagnosis of external soft-short circuit for series connected lithium-ion battery pack 
based on modified dual extended Kalman filter," Journal of Energy Storage, vol. 41, p. 102902, 
2021/09/01/ 2021. 

[92] N. Liu et al., "A combined CKF-PSR method for random noise compensation of vibratory gyroscopes," 
Journal of Industrial Information Integration, vol. 25, p. 100241, 2022/01/01/ 2022. 

[93] D. Li et al., "Aging state prediction for supercapacitors based on heuristic kalman filter optimization 
extreme learning machine," Energy, vol. 250, p. 123773, 2022/07/01/ 2022. 

[94] T. Jiang et al., "Design of the modified fractional central difference Kalman filters under stochastic 
colored noises," ISA Transactions, vol. 127, pp. 487-500, 2022/08/01/ 2022. 

[95] S. Garg et al., "Physics-integrated hybrid framework for model form error identification in nonlinear 
dynamical systems," Mechanical Systems and Signal Processing, vol. 173, p. 109039, 2022/07/01/ 2022. 

[96] S. Fedeler et al., "Sensor tasking in the cislunar regime using Monte Carlo Tree Search," Advances in 
Space Research, vol. 70, no. 3, pp. 792-811, 2022/08/01/ 2022. 

[97] L. Cao et al., "Chapter 4 - Unscented predictive filter," in Predictive Filtering for Microsatellite Control 
System, L. Cao, X. Chen, and B. Xiao Eds.: Academic Press, 2021, pp. 69-112. 

[98] V. Basetti et al., "Square-root cubature Kalman filter based power system dynamic state estimation," 
Sustainable Energy, Grids and Networks, vol. 31, p. 100712, 2022/09/01/ 2022. 

[99] H. H. H. Aly, "A Hybrid Optimized Model of Adaptive Neuro-Fuzzy Inference System, Recurrent 
Kalman Filter and Neuro-Wavelet for Wind Power Forecasting Driven by DFIG," Energy, vol. 239, p. 
122367, 2022/01/15/ 2022. 

[100] A. Achar et al., "Predicting public transit arrival: A nonlinear approach," Transportation Research Part 
C: Emerging Technologies, vol. 144, p. 103875, 2022/11/01/ 2022. 

 

Proc. of SPIE Vol. 13057  1305715-8


