
AN INTRODUCTION TO THE ANALYSIS OF BIOMECHANICS

This edition of Introduction to Sports Biomechanics is supported by a website containing video clips, and offers sample
data tables for comparison and analysis .

Dynamic Balance The ability to control the body during motion. An extensive index of terms is given at the
end of the book. Numerical methods are hence applied in almost every biomechanical study. Since graduation
she has spent her professional life dedicated to designing, developing, and teaching programs to help
physicians, residents, and nurses ensure that patients receive the maximum benefit from pacemakers,
implantable defibrillators and other cardiac devices that are designed for those suffering from chronic heart
disease. Furthermore, at the end of each chapter there is an appendix which focuses on the mathematical and
mechanical theories used in the relevant section, as well as exercises. Mason suggests that this insight was one
of the first grasps of the principles of biological optimization. The new edition includes some corrections and
refinements from the original published in  Sherry L. These abnormal biomechanics can be due to anatomical
or functional abnormalities [2]. Now revised and in its second edition, Introduction to Sports Biomechanics is
full of visual aids to support the text. His work is often considered the most important in the history of
bio-mechanics because he made so many new discoveries that opened the way for the future generations to
continue his work and studies. Defining dynamic postural stability is more challenging, Dynamic balance is
the ability to transfer the vertical projection of the center of gravity around the supporting base of support [14].
Humphrey received the Ph. After that time, more and more scientists took to learning about the human body
and its functions. For example, he studied the flight of birds to find means by which humans could fly; and
because horses were the principal source of mechanical power in that time, he studied their muscular systems
to design machines that would better benefit from the forces applied by this animal. Research is done in an
iterative process of hypothesis and verification, including several steps of modeling , computer simulation and
experimental measurements. In tennis, the angular momentum developed by the coordinated action of body
segments transfers to the linear momentum of the racquet at impact. In this work, Vesalius corrected many
errors made by Galen, which would not be globally accepted for many centuries. This also relates to the ability
to rotate segments, as mentioned above [8]. During the same period, the engineering mechanics of materials
began to flourish in France and Germany under the demands of the industrial revolution. O'Rourke received
the B. Principles of Biomechanics It is important to know several biomechanical terms and principles when
examining the role of biomechanics in sport and exercise. Consequently, bones must also increase
disproportionately in girth rather than mere size. It was many years after Borelli before the field of
bio-mechanics made any major leaps. This then makes it hard to grasp immediately. Incorrect technique can
cause abnormal biomechanics which can lead to injuries. Giovanni Alfonso Borelli embraced this idea and
studied walking, running, jumping, the flight of birds, the swimming of fish, and even the piston action of the
heart within a mechanical framework. Linear Momentum Linear momentum is momentum in a straight line e.
There are not many notable scientists from the 19th or 20th century in bio-mechanics because the field is far
too vast now to attribute one thing to one person. He analyzed muscle forces and movements and studied joint
functions. Motion is created and modified by the actions of forces mostly muscle forces, but also by external
forces from the environment. This concept is critical to understanding balance and stability and how gravity
affects sport techniques [8] [10]. This is certainly beneficial for readers who had incomplete awareness of the
required mathematical background. This led to the rebirth of bone biomechanics when the railroad engineer
Karl Culmann and the anatomist Hermann von Meyer compared the stress patterns in a human femur with
those in a similarly shaped crane. The center of gravity of a squash racquet is a far simpler process and can
usually be found by identifying the point where the racket balances on your finger or another narrow object
[8]. On his deathbed, he published his work, On the Revolutions of the Heavenly Spheres. Below are some
examples of the relationship between faulty technique and associated injuries. A number of open problems are
also put forward to indicate potential research opportunities for newcomers to the field, the most important of
which being the mechanics of growth and remodelling. The direction of the force of gravity through the body
is downward, towards the center of the earth and through the COG. With the Creation of the American Society
of Bio-mechanics in , the field continues to grow and make many new discoveries. It is the ability to maintain



AN INTRODUCTION TO THE ANALYSIS OF BIOMECHANICS

the body in some fixed posture [12].


