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METHOD

 Tracking result

The average tracking error 

Original sequence 1.45 ± 0.72 mm

Extracted sequence 1.26 ± 0.45 mm
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RESULTS

 Extraction result

Proposed HMM-based extraction
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：Ground truth ：Tracking result

Estimate possible combinations of the objects’ and observable image 

intensities
Step 2 |

Model the transition dynamics of the objects’ and observable image 

intensities
Step 3 |

Generate a set of DRRs of objects of interest subtracted from 4DCTStep 1 |

Extract the objects from observed image sequence by using the 

dynamics
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HMM-based extraction can improve the tracking accuracy

Original X-ray images

Extracted tumor images


