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Context

Breathing motion is a known problem in radiotherapy that has been a subject of intense investigations in the past 15
years. It impacts every step of the treatment, e.g., during image acquisition in the treatment room using a cone-beam
computed tomography (CBCT) scanner. Several solutions have been proposed to improve CBCT images of the thorax,
including motion-compensated or motion-aware reconstruction techniques [4, 5] which use an estimate of the motion
during the acquisition.

Objective

The purpose of this master internship is to improve image quality by refining the estimate of the breathing motion
during the CBCT acquisition. To that end, we propose to use a 5D motion model [1, 2]. A collaboration with Jamie
McClelland of CMIC (http://cmic.cs.ucl.ac.uk/) is planned where this model has been applied to several other
modalities (see, e.g., [3]).

Tasks

• Implement 2D/3D motion estimation using the 5D model,

• Implement motion-compensated reconstruction using the 5D model,

• Evaluate the result on real data acquired at the Léon Bérard center (Lyon).

Required skills

• Education: master student in image processing or medical physics.

• Scientific interests: computer sciences (medical image processing), x-ray physics.

• Programming skills: Matlab, C++ (ITK, RTK).

• Languages: English required, French optional.

Practical information

• Supervision: Cyril Mory, Simon Rit and Jamie McClelland

• Location: Mainly at the Centre Léon Bérard, Lyon, France.

• Period: 2017 (duration negotiable).

• Send CV and a brief statement of interest by email to Simon Rit (simon.rit@creatis.insa-lyon.fr).
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