An interdimensional correlation framework for
direct real-time estimation of six degree of
freedom target motion using a single x-ray

imager during radiotherapy
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J Only expensive specialised radiotherapy are \
capable of measuring tumours motions.

Solution 3 2D -> 6DoF Determination with 6D-IDC
 This work presents the mathematical framework to Fig.1. This work: a method to directly estimate 3D translations and 3D
measure fumour motions during radiotherapy rotations (6 degrees of freedom) of tumour in real-time on standard
using only a single rotating x-ray imager. radiotherapy equipment

J X-ray imager is available in 90% of modern
radiotherapy clinic

d This is a purely software solution; therefore, it is
inexpensive and widely available.
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Evaluation with liver tumour motions
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VMAT Simulation: Benchmarking the accuracy of 6DIDC > 6DoF motion = A - y(t) + B
on patients liver tumour motion

to minimize the Euclidean distance between the

81 liver motion trajectories from 17
patients (Bertholet et al. 2016) with at
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Compute 6DoF motion using
|ICP from 3D location to

generate ground-truth motions

Simulate 2D projection of
markers 3D locations onto imager
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Estimate real-time 6DoF
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Results
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rSI (degrees) 0.07 1.00 [-1.50 —1.70] Fig.2. Examples of liver tumour 6DoF motions estimated by 6D-IDC
AP (degrees) 0.06 132 -1.53 — 1.68] algorithm, overlayed with the ground-truth tumour motions.




