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Development of garbage collecting robot for marine
microplastics
O Mitsuki UNO, and Ryo KURAZUME (Kyushu University)

Abstract : Marine microplastic washed up on beaches is difficult to collect by hand because the grains are small,
and scattered over a wide area. In this study, we are developing a robot that moves autonomously and collects
microplastics. In this paper, we report on the investigation of the angle of repose, which is important for the

”excavation”, and on the experiment.
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Fig. 1: Marine microplastics on beach
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Fig. 2: Vacuum robot[3]
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Fig. 3: Claw Excavation
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Fig. 4: Angle of Repose
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Fig. 5: Formation of sand pile[6]
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Fig. 6: Application of Angle of Repose
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Fig. 7: Pseudo-Angle of Repose Measuring Instrument



Fig. 8: Circular Truncated Cone

Fig. 9: Pseudo-Angle of Repose Measurement Experi-

ment
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Fig. 10: With or Without steps
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Fig. 11: 50mm results
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Fig. 12: 100mm results
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Fig. 13: Deposition of sand at steps
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Fig. 14: Flow of sand pile formation
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Fig. 15: Sand and garbage flow from excavation
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Fig. 16: Claw
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Fig. 17: Claw Excavation Experiment
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Fig. 18: Plastic garbage

Fig. 19: 10 pieces of plastic garbage

Fig. 20: Confirmation of the sand pile
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Fig. 21: Ratio of outflow and formation
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Fig. 22: Collection rate
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