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Activity
I am a member of Hoshizora Kodan. <https://www.kodan.jp> Hoshizora
Kodan are voluntary individuals who want to protect the quality of our
night sky. There are over hundred members, consisting of academics,
students, staff of museums, and office workers.
We evaluate night sky brightness in Japan using digital cameras. Anyone can submit the
image data taken by digital camera to our Web-site <https://dcdock.kodan.jp> for night
sky measurement. I analyze the image data and present results .
In addition, I do outreach activities such as workshops, PR through SNS <@KDN_dcdock>,
etc. to promote public interest in the nighttime environment and dark skies.
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Research

“Mode Decomposition of Deployment of Membrane Structure”

The solar power sail IKAROS (Interplanetary Kite-craft
Accelerated by Radiation Of the Sun) was launched in May,
2010 by JAXA, and the 14m-sized sail membrane was
successfully deployed in June, 2011. Currently, JAXA is
considering the next solar power sail OKEANOS (Outsized
Kite-craft for Exploration and AstroNautics in the Outer
Solar system, Fig.1). IKAROS and OKEANOS are membrane
deployable structures with nonlinear dynamics.

Fig.1 OKEANOS

It

is important to understand the motion of the structure to
design deployable structures. One of the methods to understand
the motion is to evaluate basic structural characteristics and the
influence of design parameters using mode decomposition.

However,
Fig.2 Previous Result

if the state vector is decomposed into linear
summation of mode vectors, each mode vector doesn’t represent
the physical motion because the deployment motion has a large
temporal change in state vector, and the geometrical nonlinearity
is not negligible. (Fig.2)

Therefore, this study proposes a novel mode decomposition method that decomposes
the displacement vector from the ideal nonlinear motion. (Fig.3) The proposed method
makes it possible to give the physical meaning to each mode vector, so that the motion
characteristics of each mode become clear. It is applied to the numerical analysis of the
centrifugal deployment of spinning solar sail. The motion of each mode is visualized as
shown in the Fig.4.
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Fig.3 Mode Decomposition Image

In future, I plan to understand the dynamics of membrane
deployable structures using the proposed mode
decomposition method. Furthermore, mode decomposition
is performed by changing the values of design parameters,
and the contribution of each mode to the deployment is
compared. Finally, I want to evaluate the influence of design
parameters on the deployment and apply it to actual design.
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