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Course Details

Credit Points 6 

Summary of the Course

Ever wondered how Lord of the Rings or Avatar were created? Or how athletes can analyse the
biomechanics of their movements to improve performance? Or about how wearable technology, phone
apps and smart garments can be used to detect and analyse unstable gait patters and help with
neurological conditions walk better? This course covers in depth the methods used in the analysis of the
biomechanics of the musculoskeletal system. Methods to analyse body segment and joint kinematics,
joint kinetics, work and power, muscle forces and associated energy cost will be covered. Applications of
biomechanics in clinical, occupational and recreational areas will be presented. Highlights include
access to Neuroscience Research Australia's state-of-the-art 3D motion capture lab for the MoCap
laboratory sessions. 

Course Aims

The aims of this course are to:
1. Introduce students to the fundamentals of anatomy and biomechanics and
2. relate these to mechanical actions to develop a deeper understanding of
the field of human movement science.
3. Develop the fundamentals of 3D motion capture, gait analysis and musculoskeletal modeling. 
4. Introduce students to biomechanical analyses using data from wearable technology. 

Course Learning Outcomes

After successfully completing this course, you should be able to:

Learning Outcome EA Stage 1 Competencies

1. Students will be able to use mechanical principles to analyse
human movement

PE1.2

2. Students will be able to design and perform experiments that
evaluate human movement

PE2.1

3. Students will be able to critically analyse their experimental
outcomes in the broader context

PE1.4

4. Students will be able to communicate their findings effectively
using oral and written methods

PE3.2

5. Critically evaluate different types of wearable technologies
used for analysing human movement

PE1.3

Teaching Strategies 

Lectures will be delivered online and include concept development, problem solving and discussion
sessions. These will cover the theory supporting experimental methods and the practical research
problems. Laboratories and tutorials are designed to explain the concepts introduced in the online
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Additional Course Information

Biomechanics is the study of the effect of mechanical phenomena (forces, velocities, accelerations,
energies, power, momenta, moments, friction, fatigue and failure) on human bodies. It relies on an
understanding of mechanics and applies the fundamentals of mechanics to the structure and function of
the human body.

Biomechanics is used in a diverse range of disciplines including biology, ergonomics, engineering,
physiology, medicine, and mechanical physics.  Many professionals – engineers, designers, physical
therapists, oral and orthopaedic surgeons, cardiologists, and aerospace engineers – use practical
applications of biomechanics.

Biomechanics has application in all areas of health care and medical problem solving that require
physical manipulation.  It may be the major area of concern in some instances (e.g. artificial joints,
prosthetics and orthoses, mechanisms of physical injury) or it may be a vital adjunct to another area (e.g.
design of an implantable pacemaker or specialist surgical tools).





Completion you must post three times to receive the marks for this component of the assessment.
Posting fewer than three times will result in a score of 0 regardless of the marks assigned to individual
posts. 

Assessment 3: Software Laboratories

Start date: Weeks 1, 3 & 7

Details:

Software Laboratories provide you with an opportunity to learn and use your own data collected from
the Intro to MoCap laboratory to analyse and simulate human movement. Bring your own laptop.
Includes:

Scaling
Inverse Kinematics
Inverse Dynamics

Completion of assessment is based on short weekly demonstrations of your model to your
demonstrator (for face to face students) or submitting a screen capture demonstration (for remote
students). Also requires submitting a group report of your discussions.

Assessment 4: Computational Laboratories

Start date: Weeks 9 & 10

Details:

Theoretical Tutorials provide you will the opportunity to apply the theory you learned in the online units
during weeks 1, 2, 3, 9 & 10 to analyse the data you collected during the laboratory class in week 2. You
will use these data to calculate and analyse a number of human movement parameters such as joint
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Resources

Prescribed Resources 

Students should bring their own laptop computer to Software and Computational Laboratories.

Recommended Resources

The recommended text for this course are:

Robertson, D.G.E. et al. Research methods in biomechanics. First (or second) edition, Human
Kinetics, 2004 (or 2016).
Winter, D.A. Biomechanics and motor control of human movement. Third edition, John Wiley &
Sons, Inc., 2005.

Other useful reference books that are held in the UNSW Library are:

Enderle, J.D. and J.D. Bronzino, Introduction to biomedical engineering, Third edition, Academic
Press, 2012.
Meriam, J.L. and L.G. Kraige, Engineering mechanics, Sixth edition, John Wiley & Sons, 2008.

Students seeking additional resources can also obtain assistance from the UNSW Library at 
http://library.unsw.edu.au/.

Additional readings and recommended websites will be listed on Moodle when required.

Course Evaluation and Development

Student feedback has helped to shape and develop this course, including feedback obtained from on-
line evaluations as part of UNSW’s myExperience process. Your feedback is much appreciated and
taken very seriously.  Continual improvements are made to the course based in part on such feedback
and this helps us to improve the course for future students. Informal student feedback is also sought
frequently throughout the semester and used to assist in the progression of the course.

Laboratory Workshop Information

Students will be required to sign COVID19 safe declarations before attending laboratory sessions. 
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Submission of Assessment Tasks

Laboratory reports and major assignments will require a Non Plagiarism Declaration Cover Sheet.

Late submissions will be penalised 10% of the mark for each calendar day late. If you foresee a problem

https://www.engineering.unsw.edu.au/biomedical-engineering/student-resources/forms


Academic Honesty and Plagiarism

PLAGIARISM
Beware! An assignment that includes plagiarised material will receive a 0% Fail, and students who
plagiarise may fail the course. Students who plagiarise will have their names entered on a plagiarism
register and will be liable to disciplinary action, including exclusion from enrolment.
It is expected that all students must at all times submit their own work for assessment. Submitting the
work or ideas of someone else without clearly acknowledging the source of borrowed material or ideas is
plagiarism.
All assessments which you hand in must have a Non Plagiarism Declaration Cover Sheet. This is for
both individual and group work. Attach it to your assignment before submitting it to the Course
Coordinator or at the School Office.
Plagiarism is the use of another person’s work or ideas as if they were your own. When it is necessary or
desirable to use other people’s material you should adequately acknowledge whose words or ideas they
are and where you found them (giving the complete reference details, including page number(s)). The
Learning Centre provides further information on what constitutes Plagiarism at:
https://student.unsw.edu.au/plagiarism
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Academic Information

COURSE EVALUATION AND DEVELOPMENT
Student feedback has helped to shape and develop this course, including feedback obtained from on-
line evaluations as part of UNSW’s as part of UNSW’s myExperience process. You are highly
encouraged to complete such an on-line evaluation toward the end of Term. Feedback and suggestions
provided will be important in improving the course for future students.

 

DATES TO NOTE
Refer to MyUNSW for Important Dates, available at:
https://my.unsw.edu.au/student/resources/KeyDates.html

 

ACADEMIC ADVICE
For information about:

•   Notes on assessments and plagiarism,
•   Special Considerations,
•   School Student Ethics Officer, and
•   BESS

refer to the School website available at
http://www.engineering.unsw.edu.au/biomedical-engineering/

 

Supplementary Examinations: 

Supplementary Examinations for Term 3 2020 will be held on Monday 11th January – Friday 15th
January (inclusive) should you be required to sit one.

Image Credit

Joseph Gatt as "Kratos" on the set of "God of War: Ascension". Posted on behalf of Joseph Gatt. This
image is free to use under the Creative Commons Attribution-Share Alike 3.0 Unported license.

CRICOS

CRICOS Provider Code: 00098G

Acknowledgement of Country

We acknowledge the Bedegal people who are the traditional custodians of the lands on which UNSW
Kensington campus is located.
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