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Real-time tracking technique of target respiratory motion in interventional therapy
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Abstract: The progress of real-time tracking of respiratory motion in target area is reviewed. Firstly, the traditional method for
obtaining internal-external respiration signals is described; the method for respiration signals signal extraction in present are
compared in details; and the method using CO, concentration for obtaining respiratory motion signals is proposed. Then, the
internal-external respiratory signals correlation model is mainly studied by classifying and analyzing the correlation models at
this stage and comparing their advantages and disadvantages. In simulation and practical applications, the researchers find that
the accuracy of the respiratory replacement signals greatly affects the accuracy of the correlation model, and that the simple
correlation model is incapable of describing the complex respiratory motion. Thus the establishment of a complex correlation

model is needful for a more accurate description. Finally, the problems of real-time tracking technology of target respiratory motion

and the future development trend are analyzed.
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Tab.1 Organ displacements caused by respiratory motion (mm)

Organs Parts cC AP LR
Lung Upper 2.0+2.0 2.2+1.9 1.2+0.9
Lower 12.0+6.0 2.2+1.9 1.2+0.9
Liver - 10.6£7.0 4.6£1.6 52+1.8
Prostate - 2.0+2.2 1.9+1.8 0.5+1.0
Kidney - 8.3-13.6 1.1-1.8 1.1-1.5

CC: Craniocaudal direction; AP: Anterior-posterior direction; LR: Lateral

direction
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Tab.2 Different types of correlation models

Types Name

Details

Direct correlation model Linear

Piece-wise linear

Polynomail

B-spline

Fuzzy logic

One surrogate signal
Two or more surrogate signals
One surrogate signal
Using respiratory phase as surrogate signal
One surrogate signal
Two or more surrogate signals

Using respiratory phase as surrogate signal

Support vector regression

Neural networks

Nonparametric regression

Indirect correlation model  Principal component analysis

One surrogate signal
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