$33% H 104 MBS PR 28ty B [ 2o Vol. 33 No.10

20164 10H Chinese Journal of Medical Physics October 2016
DOI:10.3969/j.iss1.1005-202X.2016.10.004 E S35 5t 2

ET B OISR B T 2T T il s Sha T PR X fRERIE S

PR RG] ML TR
1A ORRRE R 2 [R) B 1 2 e B Jas ) 5 1 e g Bk 3996 I 430030 2.7 [ H R 4 AT 20 W) 55 = 1 A\ WIS BT , 80 5 8
230031

[ ZEIEH: AT 8 = )2 A o FaE 45332 ok — AR TN 208 97 P ¥ R =FREE ) 04 5 ok, A iR ok BT SRIRR ST F R4
AR P AR E . ik XA S A AL R BUN I B e R RE 42 5, AR B @ )3 AE A o R AE T )
Burg 77 3% TR $e K vF 2R iE ), LA TR 3% £ Epecea®? 2 RIER R Z Eginea, DT TR TR 69 A 20, E55R : B Burg 7 5 TR
M 1045) Jik 555 . 4 o BEE FAZ 5, Epiora = (0.620.3) mm, Euinea = (2.5£1.3) mm, Epegioes <Bainea(P<0.01) . 2518 : A Burg 7 %
TR ¥ R R E B 52 A LAY, T AR A s RE R o — APk g

[ R5BIR A8 77 5 2B SRIR " oRiB 35 B w2 AR TR

[hEHZE] R734.2;R730.55 [ ZEkirEL] A [ &4 211005-202X(2016)10-0992-05

Prediction of respiratory motion based on power spectrum estimation of autoregressive model
during radiotherapy
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han 430030, China; 2. No.38 Institute, China Electronics Technology Group Corporation, Hefei 230031, China

Abstract: Objective To compensate the time lag in real-time tracking radiotherapy by proposing a method for predicting the
respiratory motion of target volume during the radiotherapy based on the power spectrum estimation of autoregressive (AR)
model. Methods Tumor respiratory motion signals of patients with lung cancer were obtained through consecutive X-ray
fluoroscopy images. The respiratory motion of target volume was predicted by Burg method of AR model. The validity of Burg
method was evaluated by comparing predicted error (Eaced) and the error of time lag (Eyin.a). Results Ten tumor respiratory
motion signals were predicted by Burg method. According to the results, Epeicea = (0.6£0.3) mm, Eginea = (2.5£1.3) mm, Ejegieica <
Euinea (P<0.01). Conclusion Burg method which can be an option for clinical application is effective in tumor respiratory

motion prediction.
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Tab.1 Samples' information and predicted result

Tumor Position Motion range/mm Respiratory period/s Epregiced/ MM Egined/mm
1 Upper lobe of left lung 4.2 3.67 0.3 1.0
2 Middle lobe of left lung 8.8 2.67 0.4 2.1
3 Middle lobe of left lung 8.2 2.67 0.5 2.0
4 Lower lobe of left lung 15.4 2.67 0.8 3.8
5 Upper lobe of right lung 3.9 3.33 0.3 0.9
6 Middle lobe of right lung 8.2 3.33 0.5 1.8
7 Middle lobe of right lung 9.0 5.00 0.3 1.6
8 Middle lobe of right lung 10.7 2.86 0.6 2.0
9 Lower lobe of right lung 18.5 2.86 1.0 4.2

10 Lower lobe of right lung 22.4 3.25 1.3 5.1
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Fig.1 Predicted signal and measured signal for a regular

respiratory motion
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Fig.3 Comparison of predicted error between Burg method and modified covariance method
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