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Introduction -- Fault-Tolerant Control -- Fault-Tolerant Design --
Methodical and Model-based Design of Automated Vehicles -- Design
of Virtual Diagnostic Sensors for an Automated Guided Vehicles --
Predictive Fault-tolerant Control of Automated Processes -- Prediction
of the Remaining Useful Life for Components of Automated Processes
-- Extension to Automated Processes with Flexible Redundant and
Shared Elements -- Conclusions and Future Research Directions.

This book summarizes strategies, methods, algorithms, frameworks
and systems for the fault-tolerant design and control of automated
vehicles and processes. Intelligent systems may be able to
accommodate inevitable faults, but this ability requires targeted design
processes and advanced control systems. This book explains the
respective elements involved in automated vehicles and processes. It
provides detailed descriptions of fault-tolerant design, not offered in
the existent scientific literature. With regard to fault-tolerant control,
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the focus is on innovative methods, which can accommodate not only
uncertainties, but also shared and flexible redundant elements. The
book is intended to present a concise guide for researchers in the field
of fault-tolerant design and control, and to provide concrete insights
for design and control engineers working in the field of automated
vehicles and processes.
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Structural Health Monitoring -- Enhancing vibration-based failure
identification in beam structures using statistical features and machine
learning -- Forecasting the Ultimate Load Capacity of Flat Slabs with

Artificial Neural Networks -- Modal strain energy and convolutional
neural network-based damage identification in plate-like structures --
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Detecting multiple damages in I-section steel beams using an improved
mode shape curvature change-based method -- Factors Affecting the
Structural Health of French Colonial Architecture in Vietnam --
Compressed Sparse Regression for Anchored Design of Experiments
and Sensor Placement in Structure Health Monitoring -- Predicting
Building Energy Consumption Considering Climate Change using 6D
BIM and Machine Learning -- Optimization of sensor locations for
homogeneous beams in structural health monitoring using
isogeometric analysis and differential evolution -- An adaptive DNN-
assisted metamodel for damage detection of steel frames based on
incomplete frequencies and mode shapes with limited training datasets
-- TPE-Optimized Neural Network Framework for Predicting Settlement
of Nodular Pile Foundations -- Damage detection of trusses utilizing
free vibration signals and Convolutional neural network relied on model
order reduction -- Monitoring Column and Shear Wall Shortening in
High-Rise Buildings.

This book features selected papers from the 4th International
Conference on Structural Health Monitoring & Engineering Structures
(SHM&ES), held in Nha Trang City, Vietnam, on August 7-8, 2025. It
highlights recent advancements in structural health monitoring,
damage detection and assessment, non-destructive testing, inverse
problems, optimization, artificial neural networks, engineering
management, and architectural innovations. Key topics include
innovative structural designs aimed at reducing energy consumption
and CO2 emissions, as well as emerging techniques for structural
damage diagnosis. The conference also covers applications in industrial
engineering, theoretical and analytical methods, numerical simulations,
and experimental approaches. Moreover, discussions address
management strategies for sustainable development, emphasizing the
integration of sustainability into engineering practices to prioritize
environmental and social responsibilities alongside technological
innovation. The book is a valuable resource for researchers and
professionals engaged in the health monitoring and sustainable
development of engineering structures.



