—276—

I RS (470 4 453 1)
PRI SRR DRSS

RO BT 351 2 PR o 2 7 2 o IR 1 2 B 5 TP

B HMEFHES 2T LD

%@%%&%Q%Téﬁ%

Y
fREHA

)

AN R

Study on control characteristics improvement of breathing guiding system for
deep inspiration breath hold in radiotherapy
Takumi HORIIKE
Supervisor: Noriyasu HOMMA

In radiotherapy, target tumor motion caused by the patient’s breathing reduces the effectiveness and efficiency of
the treatment. Deep inspiratory breath-hold (DIBH) is a major clinical technique used to mitigate breathing motion.
In such clinical practice, patients voluntarily pause their breathing at the deep inspiration phase as planned by using
breathing guiding systems (BGSs). However, patients often fail to hold their breathing at the planned position and
timing, even with BGS. Control theory indicates that the failure of the BGS is possibly caused by undesired control
characteristics of the feedback loop including the patient in the BGS. In this study, we first analyzed the characteristics
of the BGS as a control system. Then we designed and implemented a new external controller to improve the BGS’s
characteristics. The experimental results showed that the BGS with the additional controller effectively suppressed
the overshoot and thus potentially useful for more accurate and efficient DIBH.
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