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A multifunctional social robot equipped with facial and voice recognition

%A Seiji HAYASHI**

Abstract

In this research, facial and voice recognition functions corresponding to the eyes and ears of the robot, along with a

caterpillar movement control mechanism corresponding to its legs are newly added to the social robot Mugbot developed

by Professor Koike of Tokyo City University, thus creating a derivative robot system known as Rchu-Dchu. To facilitate

facial recognition, an efficient recognition inference system was constructed using the camera module and the OpenCV

4.2 machine learning image library. For voice recognition, a communication system based primarily on the Julius voice

recognition engine was constructed. Next, an interlocking facial and voice recognition system was developed with a focus

on seamless correspondence with humans, and a certain degree of practicality was obtained by adopting the functions of

recorded messages.
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Changes in Running Ability due to the Differences of Kinetic Chain

KXE f&— Shuichi YONESHIGE**

Abstract

The running method based on the BMLT(Beginning Movement Load Theory) allows the runner to put out his strength

from the core of the body to the hamstring muscle and land under his body with ease. This method moderates a shock

upon landing and prevents blood destruction.
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Abstract

Precision agriculture, which aims to improve the yield and quality of crops by using information systems, is attracting
attention. Since the cultivation and breeding lasts for a long period of time, the dependability of the data collection system
is very important in the precision agriculture. In this research we developed a set of monitoring system using IoT technol-
ogy and conducted some actual operation at the experimental farm in the Hachioji International Campus of Takushoku
University. In the sweet corn cultivation by drip irrigation and fertilization, the difference of environmental conditions, such
as soil moisture content, electrical conductivity, were observed, and the effectiveness of our system was confirmed. To
improve the dependability, we employed multiple sensor and communication paths for redundancies, and machine learning
for data complementation. For beekeeping, we developed devices to monitor the temperature and the sound inside the
hives. The abnormal situation caused by high temperature in the summer was observed, and consequently it is shown the
usefulness of the monitoring system.
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Robust Identification of Forearm Motion against Electrodes Replacement based

on Surface Electromyography Signal
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Abstract

This paper describes an identification method of forearm motions from Surface Electromyography (SEMG). When sEMG

is used to control an artificial arm or other device, great care must be taken to avoid improper operations. For this reason,

the motions should be estimated from the SEMG without making any mistakes. It is also necessary to estimate the motion

in the shortest time after the SEMG begins occurring. In this paper, we developed a motion discrimination system that

combined a wavelet transform and a convolutional neural network (CNN) and determined forearm motions by CNN output.

The required parameters for the system were experimentally determined. We carried out identification experiments of three

motions such as "grasping”, "flexing" and "turning" by sEMG, and demonstrated the accurate identification of these motions

without mistakes. After that, the effects of electrode replacement and time lapse after attachment on the identification

accuracy were investigated. It was exemplified that the proposed motion identification system had robustness to sEMG

changes due to the above factors.
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Production and performance evaluation of archery shooting machine reproducing paradox
FE F#  Takanori HIRANO*

Abstract

In Archery, the mainstream method for selecting vane is to make a judgment based on the shot grouping of the arrow
on the target surface at the time of test shot, and the shape and pattern of dispersion (hereinafter referred to as grouping).
Human errors such as heartbeat and arm tremors have a greater effect than arrow selection mistakes. Therefore, in order
to objectively evaluate arrows including vane, it is necessary to carry out a grouping test with good reproducibility while
eliminating human error. In addition, it is necessary to be able to reproduce the Archer’s paradox. In this report, I report
the details and performance evaluation results of the test shooting device manufactured to eliminate human error and

reproduce the Archer’s paradox with accurate performance evaluation of arrows and vanes.

Keywords: Archery, Shooting device, Releaser, Archer’s paradox, Shot grouping
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Releaser

Fig. 2 Shooting device
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Finger shape

—

Fig. 3 Finger-shaped Releaser

Fig. 4 Release mechanism
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Fig. 5 Recurve bow
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vane Lo

Spinwing vane black
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Fig. 6 Target
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Fig. 8 Hit position
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Fig. 7 State of arrows and strings after shooting (Reproduction Fig. 9 All hit positions (Grouping)
of Archer’s paradox)
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Fig. 10 Grouping shape
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FPGA ZRUL/=FDTDAIC L B EHATEDOERLDIRE"
Study on high speed calculation of electromagnetic simulation by FDTD method using FPGA

=5 AtE  Takehiro TAKAHASHI**

Abstract

To understand the change of electromagnetic effect quickly due to parameter change, high speed calculation of FDTD
method is studied. In this study the FPGA (field programmable gate array) which is a programmable hardware logic circuit
is employed to calculate iterated calculation part of FDTD method. From the comparison of calculation speed between
CPU and FPGA using 1st order FDTD, same performance is investigated by hardwererization of whole iteration part of
FDTD calculation.

Keywords: electromagnetic simulation, numerical calculation, FDTD method, FPGA, high speed calculation
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Characteristics of Adjectives in Japanese Language Proficiency Tests

IR fREEER  Ichiro KOBAYASHI*

Abstract

Analyzing adjectives in the official questions on N1-3 of Japanese Language Proficiency Tests (JLPT), it was found that

the most of them in frequent use are in beginner level. The 3 adjectives in the most frequent use, such i2/yoi, ooz, and nat,

show the following characteristics;

1) Both 77 and yoi are found in JLPT questions while just yoi are done in “Science Laboratory” Textbook (SLT). Yoi was

found just in questions for upper level. Meanwhile yoi is used with certain expressions for instructing student in SLT

but 2z and yo:i are done for evaluation or judgement in JLPT.

2) Oot indicates frequency of some occasions and cases more than numbers of things in SLT. It is, however, used without

restrictions in JLPT.

3) Nai is used in JLPT in wider range than in SLT in which it is used for instructing students.
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