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Development of an Imaging and Analysis Method for Charged
Suspended Regolith

Kyushu Institute of Technology 211A3062 Kazushige Shojima

1. Background and Purpose of the Study

Recent attempts by Japanese companies to land on the
Moon, along with the successful soft landing of SLIM,
have increased expectations for lunar exploration
technology. However, challenges remain, particularly the
electrostatic levitation of lunar regolith.
Lunar regolith easily becomes charged, causing fine
particles to levitate and disperse through electrostatic
interactions. These particles can adhere to spacecraft,
risking performance degradation and malfunctions.
Addressing the issue of levitated regolith is essential for
sustainable lunar surface operations.
This study aims to observe and analyze these particles to

understand their movement and electrostatic charge.

2. Experimental Methods
@®  The method of capturing particle shadows using
laser light was examined by analyzing the camera
position relative to the sample and the appearance

of shadows at different wavelengths.
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Figure 1. Schematic diagram of the laser experiment.

® In the electrostatic levitation experiment with
simulated regolith, electrons were irradiated onto
the sample using FEC. Then, voltage was applied
to a copper mesh, and vibrations were introduced
to the sample to capture the levitation
phenomenon. High-speed cameras recorded the
levitation behavior, and image processing of the
resulting videos was used to analyze the
movement characteristics during electrostatic

levitation.

Figure 2. Schematic diagram of the electrostatic levitation experiment.

3. Results and Discussion

The shadow diameter is affected by the wavelength, and
regions where the apparent particle size is reduced were
observed depending on the camera distance. This is

attributed to the wavelength effect.
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Figure 3. Laser light comparison experiment (right: green; left: red).

Charged suspended particles were imaged and their
trajectories obtained via image processing. The trajectories
confirmed that the particles were influenced by the electric
field, indicating possible charge variations during
suspension.

Figure 4. Actual captured image (left) and acquired particle trajectory (right).
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4.  Conclusion and Future Work

In this study, we captured the shadows of particles
using laser light and confirmed differences in their
appearance under various conditions. Additionally, by
analyzing charged suspended particles through image
processing, we enhanced the efficiency of conventional
manual analysis and verified the potential variations in
particle movement, velocity, and charge. However,
accurate determination of particle size and precise charge
calculations were not achieved, necessitating further
investigation. Future work will focus on evaluating the

adhesion of particles on solar cells.

For the full text, please contact.

cho.mengu801@mail.kyutech.jp
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