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Proposed research topics 
Below is a list of proposed topics that are of interest to Rapido. Students are also encouraged to propose 
their own topics and to seek out their own supervision but they should consult with Rapido staff to ensure 
the topic is of interest to Rapido if they wish to undertake the Ph.D. within Rapido and particularly if they 
wish to apply for the top-up grant. 

Dynamic Capture of Part Geometry in a Metal 3D Printing Process 
The capture of the geometry of 3D printed parts is central to understanding and control the printing 
process for the LightSpee3D metal 3D printer. Currently our approach, dictated by the available 
technology, is to halt the print process to capture the shape information at various times through the print 
process. This project would seek to develop methods to capture the shape information dynamically without 
stopping the print process. This may involve both the development of new scanning methods and the 
development of new ways to integrate dynamically captured shape information into a coherent model of 
the evolving shape. 

Application of Machine Intelligence to Tool Path Generation Metal 
3D printing 
The creation of the tool paths for the cold spray metal 3D printing process is a core technology for 
controlling the quality of the resulting 3D printed metal parts. For the Supersonic 3D Deposition (SP3D) 
process used in the LightSpee3D printer, the part is mounted on a robot arm which controls the movement 
of the part during the addition of material. For complex shapes this offers the potential for much greater 
flexibility and greater optimisation of the print process, but adds to the complexity of the path planning 
problem. The project will investigate the application of machine intelligence to the problem of tool path 
creation, particularly for complex shapes where support structures are necessary. 

Application of 6-Axis Robot Arm for Plastic Printing 
The Spee3D printing process uses a 6-axis robot arm to control the addition of material to the 3D printed 
part. This project would investigate the extension of this capability to a plastic 3D printing process. This 
may involve a cold spray process for plastic materials or some other mode of application of the material 
such as Filament Deposition Modelling (FDM) or Ink Jetting of UV cured resins. This approach has the 
potential to greatly increase the quality of part surfaces through the use of more general, non-planar, 3D 
tool paths and to significantly reduce the need for support structures. 

Particle Velocimetry for Cold Spray 3D printing 
An import part of understanding the cold spray deposition process employed in the Spee3D metal printer is 
measurement of the distribution of particle velocities present in the jet. This project would investigate new 
ways to characterise the particle velocities, and in particular would seek to develop methods to achieve 
this while the printer is operating so that this information could be incorporated into the control of the 
printing process. 

Augmented Photogrammetry for 3D Geometry Capture of Reflective 
Surfaces 
Structured-light based depth-capture relies on projecting defined patterns onto a surface and capturing 
images of the surface subject to those patterns. From these images and the known geometry of the 
projector and camera it is possible to accurately recover the depth for every pixel on the image of the 
surface, even for relatively featureless surfaces. 
However, when the surface is highly reflective, inter-reflections can seriously disrupt the measurement, 
resulting in poor accuracy performance. This project seeks to combining new structured light-based 
methods with photogrammetry to produce highly accurate depth capture, even for difficult subjects such as 
glossy and metallic surfaces with little or no native surface texture. 


