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If you are interested in the topics below, email me to set up an appointment and we can discuss it further.  Topic deviations or own 
ideas are also welcome, however there must be true research potential identified in any suggested topic.  This list is also available at 
http://www.uow.edu.au/~montse/topics2015.pdf 
 
Real Time Human Body Kinematics using Wireless IMUs 
The Xsens MTws wireless IMUs provide real time inertial measurements in 6DOF. They have widely been applied to various industries including 
CGI entertainment, robotics and biomechanics. A particular application  of interest is the identification of body joint angle parameters for the 
analysis and control of vehicular human  body vibrations.  The objective of this Thesis is to investigate the kinematics of the human body using 
multiple wireless IMUs.  This will involve collecting the inertial data then developing a real time algorithm that can estimate the body  linkage 
positions and/or joint angles. 
The traditional approach to solve this problem would be to apply a Kalman  filter [1, 2]. Emerging research in this area has applied Double Stage 
Kalman filters and Gradient Descent  Algorithm [3]. Possible avenues to explore are to improve the accuracy and robustness of the 
aforementioned  algorithms with the incorporation of computational intelligence methods and to develop an application that will  visualise the 
results instantaneously. This project would suit a student interested in embedded sensors, application programming, signal processing. 
http://link.springer.com/article/10.1007%2FBF02345966 
http://www.xsens.com/wp-content/uploads/2013/12/MVN_white_paper1.pdf 
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6860048 
https://www.youtube.com/watch?v=nRzS39UtTF4& 
 
Body Motion Pattern analysis using a Parallel Robot and IMUs 
The Stewart platform is a type of robot that consists of a 6DOF plate manipulator that is parallel to the ground.  It has seen applications in 
research that involves experimentally synthesised motions such as vehicle simulations  and manufacturing. The Xsens MVN motion capture suit 
provides real‐time sensor readings for 17 points on the  body and has been used in the entertainment industry to generate CGI for movies and 
games. It can also be used  to assess human movement and classify behaviour based on observed sensor readings. It outputs full 6DOF, raw  
accelerometer and gyroscopic data of every sensor at a maximum rate of 120Hz. 
The objective of this Thesis is to investigate which of the body sensors contribute the most towards overall  movement classification of a person 
during the exposure to vehicular vibrations. This will require principle  component analysis (PCA) of the accel/gyro data as well as the 
application of one or two more classification  algorithms. The results of this project will be a reduced subset of sensors that can adequately 
identify human  movement and posture, as well as identify human body model parameters in real time. This project would suit a student 
interested in embedded sensors, data collection and signal processing. 
http://www.xsens.com/images/stories/products/PDF_Brochures/mvn%20biomech%20leaflet.pdf 
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=5934365 
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6062376 
http://ro.uow.edu.au/thinfo/1/ 
https://www.youtube.com/watch?v=WmKnnp1xTPg 
 
Flying Inverted Pendulum Analysis of Response to Impact 
The flying inverted pendulum problem is the natural extension to the classical control problem and represents a major challenge that has 
received attention from media in recent years.  In particular, the group at ETH Flying Machine Arena in Zurich have wowed crowdgoers with 
quadrotor copters able to balance, throw and juggle various implements using visual methods.  Quadcopters have become so popular, that very 
small and relatively inexpensive off-the-shelf platforms are available (eg. Hobby King (Aus website) sells the Pocket Quad for < $50 - not incl 
transmitter). 
The objective of this Thesis is to identify, model and implement three control algorithms on an appropriately-equipped quadcopter and examine 
which algorithm responds best to external stimuli - i.e. which algorithm is able to better stabilise the inverted pendulum post-impact.  This project 
will involve a simulated model of the inverted pendulum and quadcopter (eg in Matlab) as well as the implementation of all algorithms either on 
the onboard Atmega32u4, or remotely on a PC, with very fast communication with the quadcopter.  Full comparative results will be required. 
http://en.wikipedia.org/wiki/Inverted_pendulum 
http://flyingmachinearena.org/ 
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=5980244 
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=6094775 
 
Improved Thread Scheduling and Migration Algorithms for Heterogenous Multi-Core Processors 
As we continue to deal with the advent of “Dark Silicon”, the allocation, scheduling and migration of threads on multi-core processors is a 
research area with much potential.  This project will involve comparing the Performance Impact Estimation (PIE) model to other scheduling 
algorithms to determine the most successful (in terms of time taken, power and area used, etc).  Also, a thorough analysis of the deadlock-free 
Exclusive Native Context (ENC) migration protocol for instruction-level thread migration is to be considered. 
This project would suit a student who has completed, or will complete the ECTE432/932 (Computer Architecture) subject. The experimentation 
is performed entirely through simulation using the Sniper Multi-Core Simulator and will be continuing a previous students’ work. 
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6241647 
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=6237019 
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=5948580 
http://snipersim.org/ 

 
Lossy Compression Techniques used for Code Compression in VLIW processors 
Code Compression is a field related to Data Compression, with one major difference, program instructions must be able to be decompressed 
on-the-fly, starting from any entry point in the program. Whilst (adapted) lossless compression techniques have been implemented for Code 
Compression, lossy techniques have not been trialled due to the constraint of requiring the original instruction in perfect condition post-
decompression. Because VLIW processor code is usually sparse, and with unused fields, they are an excellent platform to test the applicability 
of Lossy Compression. 
Compressive sensing is a recent technique that could be investigated, or additionally any lossy basic or image algorithms could be studied. The 
student would implement these on standard program benchmarks such as SPECint2006. This project would suit a student who wishes to do a 
Thesis entirely in simulation. 
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=4472243 
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=5076401 
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=5351601 
http://espace.library.uq.edu.au/view/UQ:158695 
 
Real‐time Classification of Hand‐written Characters using the Leap Motion Infrared Skeletal Recognition Controller 
The aim of this topic is to produce a data analysis tool to detect and classify hand‐written characters using a data mining technique such as 
Symbolic Aggregate ApproXimation (SAX). Alternative techniques may also be reviewed and compared against, eg. OCR. Real‐time 
classification of handwriting data The aim of this topic is to compare the outputs of data analysis algorithms to detect and classify hand‐written 
characters using data mining techniques such as Symbolic Aggregate ApproXimation (SAX). Alternative techniques may also be reviewed and 
compared against, eg. OCR. Real‐time classification of handwriting data could help resolve the double data‐entry problem face by many 
industries. 
Experimentally, this will involve comparing real‐time captured skeletal hand data, using a leap motion controller, from handwritten character 
templates, accurate classification and output to a PC monitor. Some sample gathering may also be required, using a pre‐existing platform, 
though some preliminary data already exists. This would suit a student wanting to do a mostly software Thesis ‐ with data processing in Python 
or Matlab ‐ and some data acquisition from the hardware. 
http://www.adafruit.com/products/2106 
http://www.ncbi.nlm.nih.gov/pubmed/9492966 
http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=1363896 
 
Sign Language Gesture Recognition using Leap Motion Infrared Skeletal Controller and the Encog Neural Network 
The Leap Motion controller is able to detect the skeletal motion of a hand using infrared imaging. Encog is a Java based Neural Network that 
can be used for gesture recognition. The aim of this thesis is to use the Encog neural network to detect sign language gestures using the Leap 
Motion Controller and to evaluate the performance of Encog Neural Network, compared to other gesture recognition algorithms. This would 
involve gathering hand skeletal data from typical sign language gestures. 
Experimentally, this will involve comparing real‐time captured skeletal hand data, using a leap motion controller, to pre-defined sign language 
gestures.  This project would suit a student wanting to do a mostly software Thesis ‐ with data processing in Java ‐ and some data acquisition 
from the hardware. 
http://www.heatonresearch.com/encog 
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6864742 
http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6184184 
https://www.leapmotion.com/ 
 
Low-Cost Static Input or Motion-Sensing Input Controlled Dynamic Shape Display 
The aim of this topic is to explore the design considerations for a Dynamic Shape Display (or “Morphing Table”) using low-cost components.  In 
the future, this kind of technology could be used for communicating with vision or hearing impaired persons (used as a braille actuator or to 
demonstrate sign language in 3D).  Scalability concerns should also be investigated, as the Thesis budget is quite constrained. 
Research and comparison of multiple algorithms for both the sensing and actuation components will be required, to improve the smoothness of 
current prototypes (see first video).  Also, noise reduction could be a possible avenue for research potential in this topic.  This project would suit 
a student who has an interest in mechatronics as well as programming low-level software.  Some signal processing will be required and this may 
be performed in MATLAB. 
https://www.youtube.com/watch?v=FuUuUUFsOqo 
https://www.youtube.com/watch?v=LEMdf3dL3kY 
http://dl.acm.org/citation.cfm?id=2502032 
http://dl.acm.org/citation.cfm?id=1347392 
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?tp=&arnumber=1047848 
 


