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Abstract: This study focuses on the reliability assessment of a series system composed
of Weibull-distributed components. Because high-reliability components rarely fail during
life testing or actual operation, conventional system reliability analysis methods based on
failure time data do not work well. This paper presents a practical approach to address
this issue, with a major interest in inferring the lower confidence limits of system reliability
and reliable life. The proposed system reliability assessment method utilizes the minimum
lifetime distribution theory to derive the closed-form confidence limits for system reliability
indexes from Weibull zero-failure data. Furthermore, a system reliability update procedure
is introduced, integrating life data at both the component and system levels. Monte Carlo
simulations demonstrate that the proposed approach is more accurate than conventional
methods. Finally, an engineering example of reliability assessment and life prediction for a
satellite infrared Earth sensor is presented to illustrate the advantages and applications of
the proposed method.

https://doi.org/10.3390/app15052869
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Authors: lyad Alomar and Diallo Nikita

Abstract: This research aims to identify patterns and root causes of aircraft downtimes by
comparing various forecasting models used in the aviation industry to prevent AOG events
effectively. At its heart, this study explores innovative forecasting models using time series
analysis, time series modeling and binary classification to predict spare part usage, reduce
downtime, and tackle the complexities of managing inventory for diverse aircraft fleets. By
analyzing both data and insights shared by aviation industry experts, the research offers a
practical roadmap for enhancing supply chain efficiency and reducing Mean Time Between
Failures (MTBF). The thesis emphasizes how real-time data integration and hybrid forecasting
approaches can transform operations, helping airlines keep spare parts available when

and where they are needed most. It also shows how precise forecasting is not just about
saving costs, it is about boosting customer satisfaction and staying competitive in an ever-
demanding industry. In addition to data-driven insights, this research provides actionable
recommendations, such as embracing predictive maintenance strategies and streamlining
logistics. These steps aim to ensure smoother operations, fewer disruptions, and more reliable
service for passengers and operators alike.

https://doi.org/10.3390/app15095129
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Authors: Vicente Borja-Jaimes, Jarniel Garcia-Morales, Ricardo Fabricio Escobar-Jiménez,
Gerardo Vicente Guerrero-Ramirez and Manuel Adam-Medina

Abstract: This study addresses robust trajectory tracking for quadrotor unmanned aerial
vehicles (QUAVs) under partial state measurements and bounded external disturbances. To
this end, a control framework is introduced that integrates backstepping sliding mode control
(BSMC) with a super-twisting observer (STO). In this scheme, only position and attitude are
directly measured while the STO reconstructs the linear and angular velocities in real time.
The estimated states are then fed into the control law, enabling accurate trajectory tracking
and robust performance without full-state feedback or explicit disturbance compensation.
The approach is validated through three simulation scenarios: nominal full-state feedback,
observer-based control without disturbances, and observer-based control under bounded
time-varying perturbations. Quantitative metrics confirm consistent tracking accuracy and
closed-loop stability across all scenarios. These results demonstrate the effectiveness of the
integrated BSMC-STO framework for QUAV operations in sensor-limited and disturbance-
prone environments.

https://doi.org/10.3390/app151810120
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Authors: Yujing Liu, Chunmei Chen, Yu Sun and Shaojie Miao
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Abstract: In multi-UAV collaborative power grid inspection, the system efficiency of existing
methods is limited by the performance of both task assignment and path planning, which

is critical in large-scale task scenarios, resulting in a huge computational cost and a high
possibility to local optimality. To address these challenges, a bilevel optimization framework
based on GA-NSGA-II and task segmentation is proposed to balance the total inspection
distance and the distance standard deviation of UAVs, where the outer optimization employs
the NSGA-II to assign task units to each UAV evenly, while the inner optimization deploys

an adaptive genetic algorithm with an elite retention strategy to optimize the inspection
direction and order in each task domain to obtain a Pareto-optimal solution set under
constraints. To avoid the dimensionality disaster, the massive inspection points are combined
into task units based on the UAV’s endurance. In scenarios with 284 tower task points, the
proposed algorithm has reduced the standard deviation of UAV flight distances by 41.91%

to 84.63% and the longest flight distance by 29.41% to 43.98% compared to the GA-GA
bilevel optimization. Against task-adaptive clustering optimization, it decreased the standard
deviation by 18.25% to 94.93% and the longest flight distance by 15.97% to 37.33%....
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