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Tumor respiratory motion tracking method based on extracorporeal markers
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Abstract: Objective To discuss on the tumor respiratory motion tracking method based on extracorporeal markers, avoiding
injuries caused by implanting tumor trackers during the radiotherapy. Methods A binocular vision system was used to track
the extracorporeal markers in real-time, and the three-dimensional (3D) coordinate motions of the markers were obtained
based on the principle of binocular vision. Tumor images in discrete time were collected by an orthogonal X-ray image
acquisition device composed of Varian micro-focus X-ray machine and Philips mobile C-arm. The 3D coordinates of tumors
in the two images were calculated from their two-dimensional coordinates. And the tumor 3D coordinates at any time were
fitted by least squares support vector machine (LSSVM) with particle swarm optimization (PSO), realizing the real-time
tumor localization and tracking. Results The 3D coordinates of markers were accurately calculated and the extracorporeal
markers were tracked in real-time by binocular vision system. The LSSVM-PSO obtained the optimal fitting parameters
without blindness which came from the conventional LSSVM cross-validation for selecting parameters. The error between
fitting coordinates at any time and the actual coordinates was less than 1.8 mm. The LSSVM-PSO showed high fitting
accuracy, and tracked tumor motions well. Conclusion The tumor motion tracking method based on extracorporeal markers
can properly replace the implanting tumor tracking method, reducing the impact of respiration motion on precise
radiotherapy and avoiding the injuries caused by implanting markers during surgery.
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Fig.2 Coordinate system in vision system
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Fig.3 Diagram of binocular vision system
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Tab.1 Intern parameters of camera

Uo Vo fx iy

Left camera 282.307 112.869 593.197 591.365

Right camera 267.500 206.500 611.820 604.896
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Fig.4 Diagram of orthogonal X-ray
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Fig.6 Images of orthogonal X-ray
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Fig.7 Respiratory motion graph of markers
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Fig.8 Fitting of tumor coordinates
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