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1 Biomechanics as an Interdiscipline 1
1.0 Introduction, 1
9 1.1 Measurement, Description, Analysis, and Assessment, 2
1.1.1 Measurement, Description, and Monitoring, 3
1.1.2 Analysis, 5
1.1.3 Assessment and Interpretation, 6
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Biomechanics and its Relationship with Physiology and Anatomy,
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Scope of the Textbook, 9

.1 Signal Processing, 9

.2 Kinematics, 10

.3 Kinetics, 10

.4 Anthropometry, 11

.5 Muscle and Joint Biomechanics, 11

.6 Electromyography, 11

.7 Synthesis of Human Movement, 12

. 8 Biomechanical Motor Synergies, 12
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Kinematics 45
Historical Development and Complexity of Problem, 45
Kinematic Conventions, 46
.1 Absolute Spatial Reference System, 46
.2 Total Description of a Body Segment in Space, 47
Imaging Measurement Techniques, 53
.3 Cinematography, 55
.4 Television, 58
.5 Optoelectric Techniques, 61
.6 Advantages and Disadvantages of Optical Systems, 63
.7 Summary of Various Kinematic Systems, 64
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4.5 Comparison of Some Smoothing Techniques, T4
5 Calculation of Other Kinematic Variables, 75
.5.1 Limb-Segment Angles, 75
5.2 Joint Angles, 77
5.3 Velocities—Linear and Angular, 77
5.4 Accelerations—Linear and Angular, 78
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Kinetics: Forces and Moments of Force
.0 Biomechanical Models, 107
.0.1 Link-Segment Model Development, 108
.0.2 Forces Acting on the Link-Segment Model, 109
.0.3 Joint Reaction Forces and Bone-on-Bone Forces, 110
Mechanical Work, Energy, and Power
.0 Introduction, 139
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