Project Outline
Title: Automatic extraction of characteristics of the spots from cathode surface images
Project description: High-current pulsed cathodic arcs have been developed in the School of Physics for deposition of thin films and surface modification.  The study of the basic physics of these cathodic arcs is also being undertaken.  In these arcs, the current between the electrodes is carried by ions and electrons of a plasma produced in evaporated cathode material. The cathode material is ejected from the cathode surface at cathode spots – small regions of very dense plasma that move erratically over the cathode surface. Each spot carries a high current.  Electromagnetic theory implies that the spots should move together and coalesce, but the opposite is observed: they move apart (see the figure below). We have used an electronic high-speed and high-resolution camera to photograph the cathode surface in order to better understand this motion of the spots.  The camera takes a series of 6 to 8 black & white images of the cathode surface, each separated by a known time interval – typically ~1-10 microseconds.   There are totally 45 separate sets of such images taken at different times and for different conditions. 
The objective of this project is to develop software to automatically and effectively extract the characteristics of the spots from those images, the characteristics including their positions, velocities and separation.

Students participating in this project will have the opportunity to tackle practical problems in image processing area, to practice/enhance programming skills; to work with scientists, understand their needs and question certain aspects of this kind of physics images; to apply analytical skills and image processing knowledge in developing an efficient and effective method to achieve the goal.
Preferred software system: Matlab or IDL, although use of other standard software is acceptable if you consider this an appropriate approach.
Total student: 1 -- 2
Supervisors in School of Physics: 
Dr. Ian Falconer, Plasma Physicist (falconer@physics.usyd.edu.au)

Dr. Xue (Sue) Yang, Scientific Computational Officer (x.yang@physics.usyd.edu.au) 
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A series of images (frames) of the cathode of the arc. The adjoining frames are separated by a time interval of one microsecond. The aim of this project is to track the cathode spots: the small bright spots in these images.
