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Abstract: To realize kinematics modeling of continuum robot and realize its position control,
under the assumptions that the self-weight and load are ignored and the curvature of each part on
the center line of the continuum structure is consistent after deformation, a self-developed
pneumatic trunk-type continuum robot is taken as an example and the relationship of deformation
parameters (s, k£, ¢) with length of continuum nodes (Z;, /,, I;) is obtained. The kinematic
model of the robot is constructed by referring to D-H method after discretizing continuum
components as joint variables. The robot pneumatic system is designed and its motion data are
collected. The actually collected data are substituted into the above model to determine model
parameters, which can offset the model error caused by ignoring the robot weight and load and
improve the control precision to some extent. The grabbing experiments show that this constant
curvature model with parameters determined by the collected data can be applied to control the

continuum robot. Compared with the simulated trajectory with the actual trajectory of this robot
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actuator, the maximum motion error reaches 6. 3 cm, and the deference mainly comes from three

aspects: system error, model error and measurement error.

The approach has reference

significance for application and position control of this kind of continuum robot.

Keywords: continuum robot; constant curvature; kinematic model; position control
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Fig. 1 Structure of pneumatic trunk-type continuum robot
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Fig. 3 Geometric relation diagram of inverse solution model
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discrete joints
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parameters to discrete joints
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Table 2 End position and cable length data of the robot

P K/ em

(DALY

h, hy hs hy

hs hs h; hs hy

1 22.12  23.92  24.09 22.56
22.53  24.27 24.67  22.96
22.72  24.03 24.75 23.64

=~ w Do

23.18 24.30 24.73 23.79
23.17 24.01 24.75 24.23

ol

6 23.61 24.13 24.92 24.48

26.21 26.12 21.39 26.66 26.84
26.17 26.19 22.23 26.01 26.92
26.30 25.85 23.20
26.18 26.05 23.83 26.86 26.61
26.29  26.27
26.29 25.72 24.64 25.82 26.29
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releasing a target object
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