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Identification of moon central peak craters by machine learning

using Kaguya DEM

Satoshi Hara ™', Yukio Yamamoto ~, Tetsuya Araki ', Masaharu Hirota™

Hiroshi Ishikawa

Abstract

There are many craters in the moon. Among them are craters having a special structure called “central peak”
(hereinafter referred to as “the central-peak crater”). This central peak has an important characteristic that
substances inside the moon crust are exposed on the moon surface. Therefore, by measuring the surface of
the central peak, it is possible to estimate the material of the surrounding inner crust. By analyzing the inner
crust, it is expected that estimation of the cause of craters and central peaks, the process of the environment
of the moon surface, and crustal deformation of the past. However, except for some famous craters, the
investigation has not progressed much. The reason for this is that the discovery of the central peak is based on
visual observation of images by experts, so there are few known the central-peak craters. In order to solve this
problem, it is necessary to automate the discovery method of the central-peak crater and prepare a catalog that
records the position and size of central peaks, thereby greatly increasing the prospecting point candidate of the
central-peak crater. Therefore, in this research, the final goal is to create a catalog of the central-peak crater,
and for that purpose we propose an automatic discovery method of the central-peak crater. In this research, we
use Digital Elevation Model (DEM) of the lunar surface observed by JAXA’s lunar orbit satellite “KAGUYA” to
identify the central-peak crater by machine learning and verify its accuracy. Specifically, we first extract craters
using a high-speed crater automatic extraction method called “Rotating Pixel Swapping Method for DEM”, label
them, and then try to identify the central-peak crater by CNN. As a result, it was impossible to obtain a highly
accurate discrimination model that could create the catalog of the central-peak craters, but we could confirm
the possibility that CNN is an effective method in the central-peak crater identification.
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Detection of failure sign of spacecraft using machine learning

Rika Umezu*', Takuya Sugie*', Masayuki Nagase*', Ryo Kokai*!,

Toshiaki Takeshima*?, Ken Ebisawa*?, Kazuhisa Mitsuda*? and Yukio Yamamoto*?

Abstract
Safety and reliability of the spacecraft are very important. It is desirable to predict possible failures of a
spacecraft in advance and to have an operational environment leading to accident prevention. By applying
failure analysis utilizing machine learning technology to the operation data of a spacecraft, we accumulate
techniqus to detect defects beforehand and are doing research to contribute to stable operation of the
spacecraft. We tried to detect a sign of failure of the power supply using operational data of the X-ray
astronomical satellite "Suzaku". As a result, we suggest that it is possible to detect a sign of failure under

certain conditions.

Keywords: machine learning, failure analysis, spacecraft, Suzaku
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Hh T o 2 ViR Dagik Earth D72 % D
FERF~ VT X F IRV DB
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Development of the hemispherical multi-touch panel
for the rear-projection digital globe “Dagik Earth”

Yukinobu KOYAMA™', Naoki HIROTA *', Hanano MASUDA **
Pipatpol TANAVONGCHINDA *?, Hiro SATO**

Abstract
The digital globe “Dagik Earth” is an effective tool for general citizens to study global environments. Although various user-interfaces
have been tested for Dagik Earth, such a user-interface that can control the contents by directly touching the digital globe itself has not
been realized. Therefore, we started development of a hemispherical multi-touch panel for the rear-projection digital globe by adopting
the FTIR technology. We built a hemispherical multi-touch panel system using infrared LED, infrared Web camera, CCV, and TUIO.
While the sensitivity is insufficient for bright environment, we were successful to realize the hemispherical multi-touch panel under the

limited condition that all the external lights are blocked except for the projector and the infrared LED.

Keywords : Dagik Earth, Hemispherical Multi-touch Panel, Infrared LED, Infrared Camera
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Development and Evaluation of the Ray-Tracing Software Used in the Hardware-in-
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the-loop Simulator of Hayabusa 2

Akira Miura™', Yuto Takei ™"

, Tomohiro Yamaguchi “"*?, Tadateru Takahashi*', Takanao Saiki ™'

B E

2014 £ 12 HiZ#Ts B o o/ NEREBEER NIPIE 21 1, 2018 EOEPS/NKEY 27 7Y (162173,
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Abstract

The Hayabusa 2 asteroid explorer was launched in December 2014 and has been exploring Ryugu (162173,
1999 JUj3) since the summer of 2018. The mission includes various critical operations under previously
unknown circumstances. Also, scientists need to be trained in advance for actual observations. To increase
the reliability of forthcoming operations, a hardware-in-the-loop simulator has been developed. One of the
components of the simulator is the asteroid image generator, which generates various simulated data of
optical instruments on board Hayabusa 2. In this paper, we describe the overview of the optical instruments
simulation and the performace of the ray-tracing software used therein.

Keywords: Hayabusa 2, HIL simulator, Ray tracing
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{
"proc_out_ directory": "out",
"proc_image name": "image.pgm",
"proc_render__image_width": 2048,
"proc_render__image_ height": 2048,
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"proc_out__image_ height": 512,
"proc_ sensor_ id": 9,
"proc_ fast_ simulation": 1,
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"init_ pid_ file": "run/pid.txt",
"init_ port_ file": "run/port.txt",
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"init _model asteroid": "models/ast.stl",
"init_ geological unit_id": "models/ast.dat",
}
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