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Positioning Control Technology of Large Inertia Gantry for Proton Radiotherapy
SUN Kaiwen, GONG Shihua, CAI Jungiong
(School of Mechanical Science and Engineering , Huazhong University of Science and Technology,
Wuhan 430074, Hubei , China)

Abstract: Gantry is an important part of proton radiotherapy equipment. Its main features are its large mass,
large size and large moment of inertia. It is necessary to ensure the smooth acceleration and deceleration and precise
positioning of the gantry. In response to the positioning control requirements of the gantry, the hardware and
software parts of the control system were selected and designed, the control model of the system was studied, the
parameters were adjusted, and a PLC-based proton therapy gantry positioning control system was developed. Field
test results show that the developed proton therapy gantry positioning control system can ensure that the gantry has

an angular positioning accuracy of 0.011 3°under the conditions of an angle range of —180° ~ 180°and a rotation

speed of 1 r/min, which satisfies the work requirements for proton radiotherapy equipment.
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Fig.1  The structure of the gantry
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Tab.1  The motion control performance requirements of the gantry
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Fig.2  The structure of hardware configuration
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Fig.3  The block diagram of positioning control system
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Fig.4 The diagram of the gantry
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Fig.5 The velocity and velocity error of the gantry
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Tab.2  The table of angle positioning error
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Fig.6 The diagram of angel positioning error
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