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Biomechanics is a branch of science that studies the mechanical properties of
biological systems. It aims to understand how forces and loads affect living
organisms, from cells to entire organisms. Over the years, significant
advancements have been made in computational methods and imaging
techniques used in biomechanics research. These developments have opened
the door to new possibilities in understanding the complexities of biological
systems and have the potential to revolutionize healthcare and various industries.

Advancements in Computational Methods

Computational methods play a crucial role in biomechanics research as they
enable researchers to simulate and analyze complex biological systems.
Recently, there have been several new developments that have enhanced the
accuracy and efficiency of these computational methods.

One such development is the use of machine learning algorithms in
biomechanics. Machine learning algorithms can process large datasets and
identify patterns that humans may not be able to detect. This has allowed
researchers to gain new insights into the mechanics of biological systems and
has accelerated the discovery process.
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Another exciting development is the integration of computational models with
imaging data. Imaging techniques such as MRI, CT scans, and ultrasound
provide detailed information about the structure and function of biological tissues.
By combining this imaging data with computational models, researchers can
create more realistic simulations of biological systems. This integration has the
potential to improve the accuracy of diagnoses and treatment planning in
healthcare.

Imaging Techniques in Biomechanics

Imaging techniques are essential tools for visualizing and studying biological
systems. Recent advancements in imaging techniques have significantly
improved the resolution, speed, and accessibility of imaging in biomechanics
research.

One notable advancement is the development of high-resolution microscopy
techniques. These techniques can provide detailed images of cellular and
subcellular structures with unprecedented clarity. By studying the mechanical
properties of individual cells, researchers can gain insights into how diseases
develop and progress.
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Another exciting development is the use of imaging techniques to track the
movement of Biological systems. For example, researchers can use fluorescent
markers and imaging systems to map the movement of cells within tissues. This
allows them to study how mechanical forces affect cell behavior and tissue
development, providing valuable information for tissue engineering and
regenerative medicine.

Potential Applications and Impact

The new developments in computational methods and imaging techniques have
the potential to revolutionize healthcare and various industries.

In the healthcare sector, these advancements can lead to improved diagnostics
and treatment planning. By combining computational models with imaging data,
physicians can obtain a more accurate understanding of a patient's condition and
tailor treatments accordingly. This personalized approach can lead to better
outcomes and reduced healthcare costs.

Furthermore, these advancements can also benefit industries such as robotics
and material science. By studying the biomechanics of animals and humans,
engineers can design more efficient and robust robotic systems. Additionally, the
insights gained from studying mechanical properties can help in developing
advanced materials with enhanced performance characteristics.

The new developments in computational methods and imaging techniques in
biomechanics research have opened new doors for understanding the
complexities of biological systems. These advancements have the potential to
revolutionize healthcare, industry, and our understanding of the fundamental
mechanics of life. As technology continues to evolve, we can expect further



progress in the field of biomechanics, leading to exciting new discoveries and
applications.
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This book gathers selected, extended and revised contributions to the 15
International Symposium on Computer Methods in Biomechanics and Biomedical
Engineering (CMBBE2018), and the 3  Conference on Imaging and
Visualization, which took place on 26-29 March, 2018, in Lisbon, Portugal. The
respective chapters highlight cutting-edge methods, e.g. new algorithms, image
analysis techniques, and multibody modeling methods; and new findings obtained
by applying them in biological and/or medical contexts. Original numerical
studies, Monte Carlo simulations, FEM analyses and reaction-diffusion models
are described in detail, together with intriguing new applications.

The book offers a timely source of information for biologists, engineers, applied
mathematicians and clinical researchers working on multidisciplinary projects,
and is also intended to foster closer collaboration between these groups.
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