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Locomotive Mechanism Based on Pneumatic Actuators
for the Semi-Autonomous Endoscopic System
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Abstract : In recent years, as changing the habit of eating, the pathology in the colon grows up annually. The colonoscopy is
generalized, but if requires much time to acquire a dexterous skill to perform an operation and the procedure is painful to the patient.

biomedical and robotic researchers are developing a locomotive colonoscope that can travel safely in colon. In this paper, we propose a

new actuator and concept of semi-autonomous colonoscope. The micro robot comprises camera and LED for diagnosis, steer- ing

system to pass through the loop, pneumatic actuator and bow-shaped flexible supporters to control a contact force and to pass over
haustral folds in colon. For locomotion of semi-autonomous colonoscope, we suggest an actuator that is based on impact force between
a cylinder and a piston. In order to validate the concept and the performance of the actuator, we carried out the simulation of moving

characteristics and the preliminary experiments in rigid pipes and on the colon of pig.

Keywords : colonoscope, pneumatic actuator, impact actuator, contact load, inchworm
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Fig. 2. Fundamentals of actuations. Fig. 3. Configuration of pneumatic system.
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Fig. 4. Dynamic model of impact actuator.

(c) Piston model
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Fig. 5. Dynamic model after impact.
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Table 1. Modeling parameters.

Parameter Value Parameter Value
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Fig. 6. Movement characteristic of the actuator.
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Fig. 9. Experimental results of the prototype moving back-
ward and forward in a rigid pipe.
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