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Study of brain blood flow in cerebellum surface after Alcoholic Intake 

E-mail: takada@u-fukui.ac.jp† 

Numerical Analysis of Body Sway after Alcoholic Intake 

Yuki Mori1, Fumiya Kinoshita2, Hiroki Takada1 
Department of Human and Artificial Intelligent Systems,                              

Graduate School of Engineering, University of Fukui1 

Department of information Engineering, Graduate School of 
Information Science, Nagoya University2 

�����	���Centrostaltic cerebrum is suppressed with an increase of alcoholic intake. Symptoms 
such as a staggering gait and autonomic imbalance are observed as well as motor dysfunction. We 
herein focus on the effect of alcoholic intake upon our equilibrium function. In this study, blain 
blood flow was performed before/after the alcoholic intake and compared the results in two 
experimental conditions of alcoholic ingestion amount. Brain blood flow was measured by near 
infrared spectroscopy (NIRS) with use of FOIRE-3000 (ShimazuCo.Ltd.,Kyoto). As a result 
before the alcoholic intake, Oxyhemoglobin significantly increased at the 22 channels of 
measuring the cerebellum surface while retaining the Romberg posture in comparison with that on 
the rest(P<0.05). This reaction disappeared 15 minutes after the alcoholic intake. 
�����
���Alcoholic Intake� near infrared spectroscopy (NIRS), blain blood flow.�
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Current Status and Future Prospects of Health Management      
using Wearable Device 

- Based on Improvement of Medical Insurance System in Japan and  
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Abstract: It extends to the output of wearable devices that allow monitoring of health status and 

fitness. However, there are some tasks of reliability of measured data and analysis methods using 

wearable device for health management. Mathematical Methods is expected to solve the problems. 

Furthermore, wearable device is expected to have applications for medical and health 

managements. In Japan, rapid increase of social security expenditures due to an aging population. 

In ASEAN countries including Thailand, health problems like obesity and diabetes have become a 

concern. There are increase of lifestyle-related disease and elderly peoples in ASEAN countries. 

In Addition, population aging in ASEAN countries has been continuing rapidly. Wearable devices 

are expected to contribute to take care of oneself and detect the diseases in its early stages. 

Keywords: Health Management, Wearable Device, Bioelectrical Signals, Medical Insurance 

System, ASEAN-Japan Health Initiative 
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Intracellular systems regulating axonal arborization 
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�

Abstract: The establishment of neuronal morphology is important for the nervous system to 
process signals. Although extracellular molecules play important roles in controlling neuronal 
morphology, isolated neurons are capable to extend axons and establish mature branched axonal 
arbor morphology without particular cell-extrinsic cues in culture. Molecular systems that control 
this cell-autonomous process remain to be elucidated. We describe the intracellular molecular 
mechanisms that control axonal morphology, by focusing on the regulation of microtubules and 
axonal transport. 
 

Keywords: Neuron, Axon, Dendrite, Branch, Microtubule 

�

ðĆ�

ìùËú*y©)ġ64v�ô+ìùr&�Z(LFIVY>7§±�%�4*&+

(�ìùr*}Ø)j��%ĥ�j�Û)v�ĠÜ]i×�y©�54'ö�254�

Ò)�*1�(ËÉ+ÿĤ(§¯7/$àíìù*ïµ)��%ĝā&�4�àíĎë�

ïµ�54ËÉ'�%Ďë7Êċ�4(82�*v�ËÉ����fó�'�%Ë

ú�4�ú¬�ö�25%� ��*�'+Ďë*oæě7w½�4'n*�³)Ďë�

sÖ�4*)��ìùgĐm&w½�4'Ì# Ďë�đñ�4'��Ą�)1#%/

þb�254�²�+�5-&àíËú7y©�4ìùrv�LFIVY>7ąÅ�Ď

ë*eğÈ¬*§±)��4¾��ËÉ7Á2�)� ��5-&*ÞäîÆ�2Ï

ĪĞgìù*È¬§±*ėã&ESNTW*õć¨lĨ�ÑČďĒ*¿�¬�1,§¯*

ïµ)ġ64�ú¬7Ă�!� ��2)�5-&*îÆ7č-�v Ďë*§¯y

©*ìùrv�ËÉ7ąÅ� �àíìù+��¬'��¬7k"(�2ÿĤ)v � 

ĎëMDYW7ÉéXïµ�4�ìù§¯7�4\ā(v��«~"9>EWòï0ª

�ç*ĝ�- RYDYv�*=LG:>B)$�%*Õą�Ė8&� �ĎëMDY

W*y©7�52v��«*¦ğ'�%Õą�4*+�Â&+(��ÄÞäĉħ&+ìù

7É±�4ªìÉĔ*{¯ąÅ)ĎërďĒ7a� åĠÛ�*d·'��ăÐ7z�

 ąÅ)13ĎëMDYW7Ċè�4ìùrABGQ*ąÁ7Ĉ. ��

�



 

 

�

¿ÍXîÆ�

Ö¨ ��� À* 	�
 P;B13�û7¶u�ITOAW)13tÕ�4�'&�û

Ħêàíìù*xcvº�ĩ7Ċ»� �üpDWM>Č'ý�� ESNTWª

�çî�DWM>Čª�çRYDYv�7@YJ�4Ěd�7�q�àíìùr

)ÚÔ��4�'&v Ďë*§¯7ąÅ�4'�Ã)Ďër*ª�ç0Ďëď

Ē*{¯7ąÅ� ��*îÆĎëMDYKW?)��%Ò�*Ç)ę´Û)RY

DYv��vĜ�54�'&�³)Ďëđñ7Ģ��4�ú¬7ß� ��2)v

 Ďër*Ç)j��%ª�ç*��¬�Ù(4�'7Ău� �ª�ç*��|)

j��4PY<Y*ąÅ0ª�ç*eğē¥*ąÅ�2�Ç*ğ�'��¤h�Û

ā�)13ª�ç*��¬�y©�54�ú¬�ß��5 ��

�

îĆ�

Zĕ*Þä)13ª�ç0ĎëďĒ)��%Ďër*ĥ�)j�� Ę�����4�

'�ß�5 �ª�ç*y©*Ę�+åĠ)j��%��¬�y©�54ËÉ'Çğ)

j��%y©�54ËÉ�®��54ī�����Ĭ�`�*ąÅîÆ+¨÷*ËÉ*��7ß

��4/*&�3�*[Î&ĎëďĒ�y©�54'ö�254��

�

�

�

�

�

�

�

�

�

� �

�

�ö¼Ó�

[1] Y. Konishi, Forma 29 (2014) 51 

[2] Y. Konishi, J. Stegmüller, T. Matsuda, S. Bonni and A. Bonni, Science, 303 (2004) 1026 

[3] T. Nakata and N. Hirokawa, J. Cell Biol., 162 (2003) 1045 

[4] C. Jacobson, B. Schnapp and G.A. Banker, Neuron, 49 (2006) 797 

[5] Y. Konishi, and M. Setou, Nat. Neurosci., 12 (2009) 559 

[6] K. Kubota, T. Seno, and Y. Konishi, Brain Res. 1539 (2013) 15 

Microtubule�

Kinesin�
F-actin�

Longer branch�

Shorter branch�

Region specific !
Stabilization of MTs!

Process length dependent!
Regulation of MTs�

������ v Ďë)��%ª�ç�1,ĎëďĒ*Ę�7Ö�4ìùrËÉ*

RHU�ĥ�j�Û�1,Çğj�Û(y©ËÉ7ß��  



 

 


'¯¸�É]Y}-.1;���r¥�¾�e��  
j� {��o¡� sÒ 

_Ìnr�rË¯¸��r¿y�¨�cwa`_Ì 1-15-1 
k.tutumi@kitasato-u.ac.jp 

Regulatory mechanism of cancer cell migration 
 

Koji Tsutsumi, Yasutaka Ohta 
Division of Cell Biology, Department of Biosciences, School of Science 

1-15-1 Kitasato, Sagamihara, Kanagawa 
 

Abstract: Cell migration is a fundamental process involved in embryonic development, 

immune defense, and cancer cell metastasis. Lamellipodia and membrane blebbing are 

cell structures used for cell migration. FilGAP, a Rac specific GAP protein, suppresses 

lamellae formation and stimulates formation of membrane blebbing. In this study, we 

revealed that FilGAP regulates cell migration by promoting the conversion from 

lamellipodia to membrane blebbing in response to EGF. 
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Analysis and Control of Cell Migration by Using Fine Fibers 
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Abstract: To evaluate cell migration process into extracellular matrix (ECM) in a real-time, we 

have established an experimental model mimicking the oriented geometry of ECM for time-lapse 

observation of cell migration by using a single electrospun fiber. As a result, we evaluated 

metastatic behaviors of cancer cells in a 3D-environment as a 1D-migration along with a nanofiber 

quantitavely. It is shown that the single fiber-based experimental setup is an effective tool for the 

real-time analysis and control of cell migration process. 

Keywords: cell migration / fine fiber / collagen / invasion / extracellular matrix 

�

��
��

� á&·¼e%Ë�%òİh4{+įwÀã#ďµ!ÍàÏ%Ġâ���º)2�
1�

á$.1Ëb%��&|â��/%Ĕì%÷À$.1,% 	0įĔì4Øč�įt�

1�!�á%ÃÍ$û�1�Ĕì!&įáõĀ�ćÐó$_��g%öü$ìx�1ĉĦ

#MWB@ 	0įĔì%r» &įáõĀ�ġĄöü4qč�#�/ÒÕ�įÚjöü

^4�
����ćô) ęē�1������įĔì4Øč�t�1$&įġĄöü

^%õĀ%ÒÕYęē°x$Ģ�1Øč�]}É 	1�õĀęē$Ģ��&į�2) 

$�Īäó%ıÊn�ħ\ %�ī$.0įzmõĀVNU đõ$č¿�2����į

÷~öü^ %õĀęē&įìxĖ��cĘ�1#"į�ħ\!&¸/�$Þ#1ìxÅ

�-õĀ ×4é� [1]��%�+�áõĀ%ÒÕ4Øč�1�+$&įıÊn�ħ%*#

/�ĲÊnðġ 	1÷~öü^ %õĀ%°x4Øč�1¦Ċ�	1 [2]�¼çï &=

SZ<Xó%õĀ�OFT:@�GIQZFU>8A%úø×%Äė�/Ä«�2�
1

`$æå��÷~öü^ %õĀęē4İ¼%L68JZ$Î��õĀ�ęē�1ěí$

REUy �1!þ���¼âĈ &į=SZ<XL68JZ$Î��áõĀ%Ěx%Å

�4T7UC8P Č����Ğã$Đl��÷À4���1�  

����

� VZ?Zv�È ăk��®¯Û%7:TUÆā%�½\$į¥õL68JZ4����

f�įÁÇ�%Þ#1ıîĩ%=SZ<XL68JZ4Û
���%L68JZ\$KF

ĂßÝ¾ HT-1080 õĀ4²î�į±æ����L68JZ&Ñ
�×ª$#��0įõ

Ā&�%Ñ
�Ĝq L68JZ$±æ�1�õĀ%±æ4èĒ��¢įL68JZ�ĕ

47U9Xĝ<U$.0<Uy�����24C8PSM@Ĩ¥ğ 5 min Ì$ 12 h Č�

�į�%Ěx4�Ğã$č¿���  



 

 

��	�����

� =SZ<XL68JZ\ õĀ�

Ěx�1Å�4 Fig 1 $é��x�

&õĀÂ%hý4�Ô$ìxĖ�4

�Ğy���iÁÇ=SZ<X.

'ĬÁÇ=SZ<X%
�24Û


��~$
�,įõĀ&L68J

Z\$±æ�įĚx¨4é���Ê

$7U9Xĝ<U$�p�2�=S

Z<XL68JZ\ �õĀ�L6

8JZ$Î��ìx��
1Å�4

Fig. 2 $é��iÁÇ=SZ<X4

Û
��~įL68JZ�ĕĜ�7

U9Xĝ<U �+/2�
1$,

��3/�įL68JZ$Î��õ

Āęē�ċ/2��[¶ĬÁÇ=S

Z<X4Û
��~įõĀ&(!5

"ìx�#�����/$įiÁÇ

=SZ<X4Û
į��^$ÓvÖ

!�� MMP ģ�u4�¹���Č

�4�#��÷À4 Fig. 3 $é��

ĬÁÇ=SZ<X4Û
��~!�

ÅįõĀ&(!5"ìx�#����

�2/%÷À�/õĀ&iÁÇ=S

Z<X4 MMP $.0qč�įÚ�

�ġĥ4ù�.�$ìx��
1,

%!þ�/2��  

� ¼¬Ï$.0įõĀ%ÒÕ¨-ę

ē¨#"%m�%õĀ$Ģ�1©�

�£/21�� #�įõĀ%ÒÕ

4Ď��1õĀ�ĕÙ�%=SZ<

XOFT:@$Ģ�1©�,£/2į

áõĀ%ÒÕt%DZU$,§Û

 �1�)�Ĕì%tkÛ4¹�

1ąu%@:TZHX;ó$,¹Û

#ÒÕ¨Đl%�+%č¿DZU!

��%sÛ$,»¡�21�  

 

�����

[1] Nat Rev Mol Cell Biol. 13, 743-747 (2012). [2] Nat Rev Cancer 14, 314–328 (2014). 

Figure 1 Cell migration of cells on a (A, B) 
lower-crosslinked and (C, D) higher-crosslinked 
collagen fiber in medium. 

Figure 2 Cell migration of cells on a collagen fiber 
embedded in alginate gel. (A, B) Cell migration on a 
lower-crosslinked collagen fiber. (C, D) Cell 
migration on a higher-crosslinked collagen fiber. 

Figure 3 Cell migration of cells on a 
lower-crosslinked collagen fiber embedded in alginate 
gel in the presence of MMP inhibitors. 
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Abstract: This presentation aims to, as a part of the research on the administrative 
responses to new infectious diseases, clarify decisive factors of local government 
responses for crisis management. In particular, I will focus surveillance systems for the 
pandemic by local governments. So this presentation attempts to comparative analysis 
of responses by Kobe city and Sendai city in Japan, as a frontline for Influenza 
Pandemic (H1N1) 2009 and shows value and possibility of using wearable devices. 
Keywords: Influenza Pandemic (H1N1), Local Government, Surveillance (System), 
C4ISR 
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A Basic Study of Advanced Human Resource Development:  
Focusing on Utilization of Wearable Devices 
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1-1 Kanda-Surugadai, Chiyoda-ku, Tokyo 101-8301 JAPAN 
 
Abstract: This presentation aims to introduce that the human development program 
is directed by Meiji University, Center for Advanced Research on Political Institutions, 
and clarify issues on full-scale enforcement. 

In this presentation, we will introduce the program based on issues on human 
resource development that “past human resource development programs are based on 
natural science mainly on the technologies, especially this trend is remarkable in 
developing countries”, and “certain developed societies have to understand and use 
knowledge about institutions and organizations based on social sciences”, and 
precipitate future issues in the program. 
Keywords: Human Resource Development, Wearable Device, Social Sciences, 
Institutionalism, Organizational Theories 
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Abstract: In this study, we proposed measuring method of respiratory information 

by seat pressure sensors. Decreasing arousal level or mental work stress was possible 

to estimate from the respiration time series and respiratory velocity. 

Keywords: Respiratory information, Physiological state, Seat Pressure Sensor, 

Arousal level. 

 

１． はじめに 

 日常生活中に生体信号を連続データとしてセンシングして心身の状態をモニタリングす

る方法は、身体にセンサーを装着するものと、部屋、家具、道具などに測定装置を組み込

むものがある。本研究では、事務椅子や自動車シートの座面に組み込んだ圧力センサーで

測定する座面圧から、ヒトの呼吸間隔と身体動作を抽出し、覚醒度、作業に伴う緊張感な

どの身体状態推定を目的とする。ここでは、胸腹呼吸センサーにより測定した呼吸間隔時

系列を用いた覚醒度、緊張感などの推定方法の検討結果を述べる。 

２． 測定方法 

 シート座面に組み込んだ面圧センサーで測定した座面圧と、呼吸に伴う胸部もしくは腹

部の動きを、無線式多用途生体信号測定装置 WEB7000(日本光電工業製)により測定した。

実験協力者は、23 名の健常大学生である。1)約 3 分間のニュース原稿の音読、2)高速道路

走行を模擬した映像を５分間視聴し、途中３回表示される目的地までの距離を示した看板

から距離を読み取り筆記する精神作業、3)高速道路の夜間走行を模擬した映像を 30 分間視

聴する眠気誘導課題を対象とした。眠気誘導課題で、実験中の顔表情のビデオ映像を２名

の評価者が観察して、30 秒間隔で５段階眠気評定を実施し、その平均値を眠気値とした(1)。 

３． 解析方法 

呼吸曲線は 20Hz で A/D 変換し、ピーク間隔を呼吸間隔時系列として算出した。30 秒間

隔で呼吸間隔の平均値 RI と(1)式に記述する RrMSSD を求めた。 

RrMSSD = ට∑ ൫𝑅𝑒𝑠𝑝(𝑖 + 1) − 𝑅𝑒𝑠𝑝(𝑖)൯ଶ/(𝑛 − 1)ିଵ
ୀଵ                        (1) 

ここで、Resp(i)は呼吸間隔時系列、n は 30 秒間の呼吸数である。 

また、呼吸速度として 10 秒間隔で R_vel を求めた。呼吸曲線を窓幅 11 点で平滑化し、

差分時系列を求め、それに全波整流を施した後、10 秒間隔で平均値を算出する。 



 

 

図１ 座面圧と呼吸曲線の例 

 

４． 結果 

 図１には、同時に測定した座面圧と呼吸曲線を示す。座面圧において呼吸曲線に同期し

た変動が見られることが分かる。事務椅子、自動車シートの座面に装着した面圧センサー

から、4ch の圧力信号を測定し、呼吸曲線を抽出する実装実験を行っている。 

 低覚醒で眠気に抗した状態では、覚醒努力のために、あくびや深呼吸、体動が顕著とな

る。これにより、RI の増加と、呼吸間隔の乱れによる RrMSSD の増加が見られる。30 秒間

隔で算出した RI、RrMSSD が、直前 30 秒の値より増加した時点を眠気検出候補点とした。

しかし、音読や看板読み取り・筆記作業時にも、RI、RrMSSD の増加が見られた。10 秒間隔

で算出した R_vel の眠気検出候補時直前１分間の６点の変化に着目すると、低覚醒におい

ては 30 秒前以前から R_vel の増加が認められるが、作業時においては、検出時直前のみで

R_vel の増加となる傾向であった。 

 

５． まとめ 

本研究では、呼吸間隔時系列を事務椅子や自動車シートに組み込むことによる呼吸曲線

の測定を提案している。呼吸曲線から得られた呼吸間隔時系列を用いることで、覚醒度低

下に対する覚醒努力の推定、覚醒努力と精神作業や音読に伴う呼吸の変化を分類できる可

能性を得ている。 

生体信号をビッグデータとして収集するためには、リアルタイムに心身の状態を判別し、

その情報を生体信号とともに測定する必要がある。ここでは、体動の影響などを受け易い、

意識的な制御が可能などの理由から、着目されることが少なかった呼吸間隔変動に着目し、

簡便なアルゴリズムで計算でき、マイコンなどによりリアルタイム算出が実装できる指標

による身体状態推定の可能性を述べた。 
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from Regions with Heavy Snowfalls 
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Abstract: In order to internationalize our activity of the cooperative education between the high 

school and the university in the mathematical science field, it is important to stare the climate and 
our own culture in home country and surrounding area. We herein introduce the original 

educational material derived from our regions with heavy snowfalls.  

Keywords: cooperative education between the high school and the university, mathematical 

science field, original educational material, regions with heavy snowfalls 

�

�������

� Êß27Ë2ú(ő98 İn²·COCmĉb¬(ĭ)*åĘU@c]Y$+��Ė�D^c

V*ġĞ:Ť/�#��*Äź* 1*Šş�Ėĩ('�8 �ÐD^cV$+�	ªž

ĪŖĘ(Ķ! İnĬ(��7Ƈ²ŭëðģîŇ*Ĉř%½ţ
:ő!#�7��*dķ

+�E<î£�½őµ£%'!#�Ű§(2�ħ�#�7ôþð·EaCc^(Ż�72

*$7�ôþð·EaCc^+�ĂėeĬ*²·%Ƈą*ð·î£ûØ*ſ/6$7

	ð·%ð·îŇ:Ń�7x
:Đ|%�#�1990ËÎ�5½ó�8#�7�Ř*'�¤

ƅ��ƅ�8 6��ƆńŊ5�¤ƅ:ŕ"����%�Ŕē�87�%�6�Ċ1#

\QcC'�ƅ:ŕ7�%�$�7��8 ð·ĪÛŃ�bèĵÖb�4,�ŬÜ:��

 pÿ:Ňß�7�%:īĪ%�#�7�  

ĝ(ð·�Ŷ$+�¤ƅ:Ƃ�(�!�6%Ń��Ġ�Ī'ŖĘ*2%(�ă:ő�V

`JI�ś��87�yľĪ(�ś��87*+	�
$7�%�±���8(¿��

ģı�Ŷ(��7Ƈ²ŭëîŇ$+�ŨË���+'!#�5��KcYV_c:ŵŖ�

#�7��8+öu*ŔŞ%����2Ô#Ì/!#�7%��*�½Ý*4�$7�

��ń*{Ū:ŉ�7SaO���(! 4�'đ2�7�.&'��ôþð·EaC

c^$2©|á��6�858���ń+ĽĄĪ(Ŏ��¯�� �÷(�ªžĪ'ŖĘ

:�8#�GaBWc^ªžð·K[_aH(SIMC�2Ë(1¨ź�)%ŭë��©|á*ß

ŀ(Ú�#1D^cV:�ªžļłµ£x(êŐ�#�7�þų*ƁÂË-*ð·¥ŏĖ��

�4,ð·�*�f:ğ!#��*Ĳ*Ė�:�ªĪ(Ì17 1(+�qÒ�ŭë�7

²·ĮĵčŻ:¯²��7×Ŕ�7��  

dò$�ªžĪ'ŖĘ:�6�87ž�à�+	ŊÈ
:ŕæ�#��*Ġ�Ü:iĨ



 

 

(¤��%:Ù8#+��'��ðģîÿę6$7���$�İn'5$+*îÿźĩ

*d~:��$+Ļr�7�  

�

���	�

 ƀ*j$ť:ŰŦ�#�7%�ƀ�PaRcV_cOf( �t�58#�MaOĞ

*ƀ*®�ŕ587�%�7�&*4�'�ģ(Ó!#��*4�'Ķ|�Ñß�87

*�:Ń�'��[1]��

�

����

�

ƀ+³�5*âĺ$7[2]  

 

ð·+ZN^:}!#ŊęġŢ:Śũ�7�%�$�7��*¤ƅ+�Ŋę(0587

�âĺ� (��� ):Ĥß�7ƉZN^Ɗ:ē17ū¤ƅ$7�þð·EaCc^$+�

�*Ĳ*¤ƅ:ĴĊĪ(�6f��Ŝƅ:¢;$� �ĸ 1 ¨*¤ƅ 4(=cIOō*Łď)

3ĸ 2 ¨*¤ƅ 4(X^CC]>a*Ñ):+�1%�#�ĸ 8 ¨*¤ƅ 4(TNA*ZF=

C)$+ƃƈõ'ħ�*Õ�bœº:ã!#�7�  

�#�Ŋę(0587�âĺ� (��� ):ŗ¾�7�%(46Ô587	â��6
:
ð·Ī'w¼%�#/%1#Šş:Ů17�PaRcV_cOf( �t�587ƀ*®

+�Ċ*ĒÅ(20587s (lĳſŒĺ�Ě )�Ĵƀ*±�Ă�¬ò*Åņ(2įŝ�7

�%�$�7[3]���$�PaRcV_cO+ŹòÑ$7��dŧ(Ć)*Ź�: 1 %�

7ĎòÑ%�#Šş:Ů1#2dŋÜ+´98'��  

 

(1) MaOĞ*ċŬ|+¬Ģ*ŵ�:��7 1�d¼*Ƈ�vf(ßŹ�7�%+'�� 

(2)  (1)*ċŬ|*¹¼Ü�5�°Ĩ%é�7ŒƄĴ(�z|Ĵ 6ŷ):ùÁ��7  

 

(1)+ƀ*ĜÜ ()8bĹÜ )(� (2)+ċŬ|�5*ě*ïů(Ħā�7%Ń�587� (1)

(��7ċŬ|*Ƈ� (�ç )*fż: h%�� (2)*2%$ć*Ź� x:ē17���$�

0x = *%�ć+¶«���ùű'ċŬ|*Ñ%�#+Ÿ|�Ųä�87�%:Þ¡�7�

�z|Ĵ 6*ŒƄĴ+vg*Ï$h�587Ƌ  

2
2 2( ) (1- ) 1 ( 2)( 1)

4 4 6( )
S x x h xh x h
V x

! " +# $= + + + +
# $
% &

. 

���
  

[1] ôþð·EaCc^µ£xĿ  (2016) 2015 ËÎôþð·EaCc^*/%1 , ��Ã

²·  (In Press). 

[2] Ĕ�kĿ  (2002) jš¸�Ŵ?LJ=ſ , ÆĕøÍ . 

[3] ýĀ¦uØ  (2013) ìŅÅûÝ , Ō�ôü� 2013 Ë 6 ú 19 ô , pp.4. 



Y

Y

«�¡·<LY

Y Y



Y



 >�7�!<3=2�<4=2�& '5(2�&

Ł�����ńŅń�����ŁŁ�����ńŅń������ŁŁŁ��ń������

&

���������	�
������� 
���>& ��$�?& %���?&

+ ����
�"��89:;
��61+*)0.*/& �������� -)1)+&
, ������#
������89:;
�	�61+*)0.*/& �������� -)1)+&

E-mail@masegiakiraAgmail.com 
A study of body sway on slopes with tilt angles of 10°―Ages verification―  

Akira Masegi, Takayuki Hirata, Hiroyuki Takada 
Department of Human and Artificial Intelligent Systems, 

Graduate School of Engineering,University of Fukui 
��#$"��$Ń� Ĩ»Ľľ�Lz/ÎÂÍĩ;YXĽľď4£1G5C-AM��M¦6Nĥ�LUXSMH.X-A9Hĥ�\rĲ>XC

RLô¢MÏ�4Ĕ[YG/X-AMwĕúKSML`ikd4.X-`ikdNĳåUWĥ�M�ĐÃN|6KX4ĥ�>X�ĐÃ4

K/[8HNK/-A9HØþĄHN ��(M�ÑHMĭÁ�ÌĜêLUW`ikdM¬�Ã\ÿ3RX9I\ûúI<GĔEC-ĜêN

Ē»÷©,o»÷©�Oč»÷©� � �\²ġI<C-ĖļďLmW�,nW��O,�ÑL²<Gà�5Lcgj` ��� fkbMm

LąC@GĭÁ�Ì\Ĝê<,ĚÚ\ĔEC-ĚÚÊßI<GĊĤģĮ,¥�ĵă,�{ĵăĤģĮ�O,ù°¾\õ/,»ľıæħS

ĔEC-�

Keywords@& Body sway, Slope, Senior citizens 
�ł� N=RL�

� Ĩ»Ľľ�Lz/ÎÂÍĩ;YXĽľď4£1G5C-AM�

�MlFNĥ�LUXSMDIĎ1VYX-ĥ�\Ĳ7CRLô

¢MÏ�4Ĕ[YG/X-AMwĕúKSML`ikd4.X4,

ĽľďLIEG`ikd4¬�H.XINě/5YK/-A9H

�Ñ4ĽľďLIEGJMU0KĢÉ4.XM3ĭÁ�ÌĜê\

õ/GĒ»,o»,č»M»ľ´MæħÝĝ\Ĕ/,`ikdM

¬�Ã\ÿ3RC-�

�

	ł� Òè�

	���� ¯ļ²ġ�

� ���	� äM�¹KĒ»÷© � �Ŀº )ßë�·Ń		��
�)


���ŀ,
���� äM�¹Ko»÷© � �Ŀº )ßë�·Ń����	

)��	ŀ,���� äM�¹Kč»÷© � �Ŀº )ßë�·Ń����

)
�
�ŀ\²ġLĜê\ĔEC-ĖļďLNtÔı�3VĻĺ,

�î\āâ<,s�L¯ļMğÓ\��LĔ/,ÕĵLGqÈ\

ÀC-�

	�	ł� ¯ļÒè�

l®Mę¾LKXU0LĞĜ;YC×ï\ēøH�®;YC�

LË]H�Ñę¾\ĠÏH5X�Ñ�\~Ç<C-ØþĄHN

��(LĠĆ<C�Ñ�MmLcgj` ��� fkb�y¨¡�uĬ�

\ĞČ<C-�Ñ�M�5Nà�5,¿Z�5�O��5L<G

Ĝê\ĔEC-ĖļďLijeh^ª�HAMmLąFU0LÊ

Ā<,� �ıM¬Ĵ¿,İý2UOįýLGAYBY � �ıĪĉ

<Gê®<C-ĖļďMĸīTĘċ\�®>XCRL,Ėļď4

cgj` ��� fkbMmLąECñÅH,ĖļďMûMĽ;M

	������ÒM¤L�Ęí\ĞČ<,İýÝÜĜêoNAMĘß\

éĘ;@C-³,Ø¯ļNķ½�Û\ĎÆ<G,dia_h\Ğ

®<C-�

	�
�� Ý®sĶ�

� Ėļď:IL,� "��,�Ñ �� ¾à�5,�Ñ �� ¾¿�5Ŀm

W�ŀ�O�Ñ �� ¾��5ĿnW�ŀM � ĂĹMĭÁ�ÌÝÜ\

Ĕ/,�Ì�\Ĝê>X-�

ê®<CĭÁ�ÌN & ĦÒ�Ŀ�Ò�\ãŀI ' ĦÒ�ĿmÒ

�\ãŀMÔć�3VÞÇ;YX-�ÙxL28XĭÁ�Ì\3

V,ĊĤģĮ,¥�ĵă,�{ĵăĤģĮ,2UOù°¾LF/

GÝĝ>X�	�-K2,ØþĄHNÖÄ·çë\ ���� I>X-�


łĈÛ�

� �»ľ´LF/G� "��,�Ñ �� ¾à�5,�Ñ �� ¾¿�5Ŀm

W�ŀ�O�Ñ �� ¾��5ĿnW�ŀMĭÁ�ÌMĚÚÊßL2

8XÖÄ·\ĕ � LĀ>-�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�łĎ±�

� Ē»HNİýÔNÖÄ·4ėVYK3EC4,o»HNİýÔ

M�{ĵăĤģĮM� "��Ià�5,� "��I��5MİýÔL2

/GÖÄ·4ėVYC-č»LKXIİýÔM� "��IJM�5L

2/GSÖÄ·4ėVY,à�5I��5MıLSÖÄ·4ėV

YC-9M9I3Vč»ďNo»ď,Ē»ďLæPXI ��(M�

ÑHNĢÉ4§56,ĥ�>X�ĐÃSo»ď,Ē»ďLæPĽ

6KEG/X-QCįýÔNĒ»,o»�O,č»ıM·N.Q

WK6,įýÔN»ľL33[V?,ĥ�>X�ĐÃ4ĽQX9

I4Ď1VYX-�

�ł�ĎÐò�

[1] Ľöá,�µđp,̧ ¶üì,v�	��
�*ĭÁ�ÌL28

X¼}«úKÊßMðó«úÄ�+��!%����"�%�� ��#�

	�������� 



 

 

��������� Kĕ�0�ŕãĵáàTU\d:ś,Gĝĥ�
ċĈĠŠŬ� ÇĖŞÉ �� ũĖ¸ý ��

Ŭġv³¶Á¶ŗĜķTU\dÁ¶ģ�����
��	� ġvěġvÄåw ������

� ġv³¶³¶ŜÁ¶ĝĥģĜķTU\dÁ¶¾â�����
��	� ġvěġvÄåw ������

E-mail:hitata_takada@yahoo.co.jp 
Education Support System for Kendo Motion Based on the Computer  

with Kinect Sensor v2 
Reo Mizobuchi, Takayuki Hirata, Hiroki Takada 

Department of Human and Artificial Intelligent Systems,  
Graduate School of Engineering, University of Fukui 

���������îĝĥ6< ��������� Kĕ�0�ŕãĵáàTU\d; ķÒKøŅ*0�ÇÖ �� ÈË#Et¶õ

���ĵģĚ:Āŕ$Œ�)H0�/H:}�ãĵáàXa^;Ŀì$ũ@35�G�îĝĥ;ĚĘ<�ãĵá

àTU\d;¬ę79GMkRjVdKúĩ,G(76�G���������� Kĕ�G:�035�ńĉīË7Ĕ¯

KøŅ*0�ĮŨĴ;ßF��t;Ìû]oYK�Î*��öKÿŁ�,G(76ãÆe]kK�Ö*0�ãÆ

e]k:DGÚ��Kļ��íĮŨĴ;Þ¿�Í;��ĞĒ;±�:ąĚ*0���:<ßF;ĐÏč � čKÛ

�*5Ńò:ĕ�0�� ª;ßF#EûĊ�ÃKĨ�*�ĎİË;¹Ř�KņA0�įó�ćËÓ;īË<

��������� DF¦r*5�0$�Ĭç���:½*5<ňŇŊ$AEH0�¢Ø7ÂØ;ōŢ;ûĊ�Ã<÷K

ĕ�0®¥$êC���:930��Cĕ�9#30®¥<ħ�Kĕ�0®¥:½*5ëÔ:���:930�

*#*��Cĕ�9�®¥7÷Kĕ�0®¥�÷Kĕ�0®¥7ħ�Kĕ�0®¥:<ëÔÃ<AEH9#30�

�öKÿŁ�*5�ŕ;Ú$�� ķ6�G7ğ)H0��ŕãĵáàTU\d;Śė; ķÒ$ğ¨)H0�

ĎİË;¹Ř�; ķÒ$ğ¨)H0��

Keywords: Recognition System, Kendo, Kinect Sensor, Education Support System 
1�  <+B:  

� ÇÖ 24 ÈË#E;t¶õ;Ð�ģĚ:Āŕ$Œ�)H0
(7#E�Þ¿Ĵ;ŌÜ$°�*0�/H:}�ãĵáàX

a^;Ŀì$ũ@35�G�@0��ŕ<Č*�Ù2¥�:

9G(7$�F��$�ñr$35�9�µ�:<�9�7

� ÔŀC�G�îĝĥ6½xK|¹*0İĲ$ ķ9�ŕ

¶ĲXa^KŚė,G(76�(HE;©ťKŃă6%G7

ĳ!EHG�îĝĥ6<��ŕãĵáàTU\d;Śė;0

B���TU\d:Ñĕ,G0B;MkRjVdKúĩ,G� 
� pĺĘ9Ŏ�Ŕ�;ńĉ:<�eoThmOfbZf$ĕ

�EHG�*#*�ũ�īËKÝ4C;<Ŭ¡ä�q�7ũ

�6�G�/(6îĝĥ6<�ē®>;¿�KĳÕ*5�·

�#4ĪèĘ9ńĉ$ ķ9 Kinect for Windows v2({s
Kinect v2); ķÒKøŅ*0� 

2�  ºŨ�»  
12 x(íĮŨĴ 6 x�ĮŨĴ 6 x)K½ŋ:ńĉļ30�

Â�ţ#EßF��;ńĉKļ��¢Ø7ÂØKįL1U\

N[P`PZfKĕ�5ßF;ŏŕ�ōŢ;=E4%K ł

�*�ßF��;ĐÏK$AEHG#ąĚ*0�@0�¢Ø

7ÂØ;goPj[_ōŢKĨ�* 2 þ�7 3 þ�6;ō
Ţ;ĂŐKļ30� 
ńĉ,G��<ţÙ2�ĶÙ2�ÀØÙ2; 3 ĤŦ6�

G�ßF��<¤Ú 5 ª-4ńĉKļ��¢ØnÂØnÂ
ĸ; 3 þ�~ıÌû]oYK�Î*0��ßF´B�Ťč�
ßFĭJF�;ĐÏč:"'G 5 ª;Ç«KţÙ2�ÀØ
Ù2�ĶÙ2; 3ĤŦ6Ĩ�*Ç«�e]kK�Ö*0� 
��;æĄ7*5�ßF��#E¤Ú;ãÆe]k7;Đ

Ïč;goPj[_ōŢKĨ�*�ĐÏč7;ōŢ;�$À

)�?8ãÆe]k;Ú:ő�ßF7�!G0B�(;ōŢ

;�K��;Þû7*0� 
ĮŨĴ;ĐÏč:"'G 5ª;Ç«K¤Ú6Ĩ�*ãÆe

]kK�Ö*0�ĽŨĴ;�öÃ<ÎEHG 3þ�Ìû]o
Y#EŎřKĨ�*�Ŏř6Ìû]oYK�G(76ÿŁ�

$ ķ6�G#øŅKļ30��öKÿŁ�*0ãÆe]k

Kĕ�5�íĮŨĴ:½*5<ßFæ;Þ¿Kļ��ĮŨĴ

7íĮŨĴ;��ĞĒKĨ�*0�ĮŨĴ7íĮŨĴ;¤Ú

5ª;ĐÏč;ûĊ�ÃKĨ�*ĂŐKļ30� 
3�  įó  

� x7 yÌû]oY#EU\N[P`PZf;�ÖKļ30�
Ø;�%$œ��ßF;Ťčző6U\[P`PZf:¢Ø

7ÂØ;ōŢ:=E4%$AEH0�ŭþ�7Ůþ�;go

Pj[_ōŢ:Ã<AEH9#30� 
ßF��Kļ ş:��CÝ09��÷(ħ�;ôKü*0

÷)�ħ��; 3 ĤŦ6;¢Ø7ÂØ;goPj[_ōŢ;
ûĊ�ÃKĨ�*0�5 ª;ßF;ûĊ�Ã;¥ńKĨ�*
ĂŐ*0įó�÷Kĕ�0®¥$êC���6�30�(;

7%��CÝ09�®¥7ħ�Kĕ�0®¥:<��Cĕ�

9�®¥$ëÔ:���6�30(p<0.05)��CÝ09�®
¥7÷Kĕ�0®¥�÷Kĕ�0®¥7ħ�Kĕ�0®¥:

ëÔÃ<AEH9#30� 
�öKÿŁ�,G�Í6;ÌûKĂŐ*07(I�ÿŁ�

Kļ (76Ìû;�Å$ 1#×:š¥*5"F��öÃ;
ľÿ$ ķ6�G(7$ğ)H0�@0��öKÿŁ�*0

ãÆe]k6;Ú��6<�ĮŨĴ7íĮŨĴ;��ĞĒ<

ũ#30� 
ĮŨĴ7íĮŨĴ;¤Ú;ĐÏč;ûĊ�Ã;¥ńKĨ

�*ĂŐ*0įó�ëÔÃ<AEH9#30� 
4�  ĳ¼  

�ö;ÿŁ�$ ķ6�30(7#E�³x;ãÆe]k

Kµ�:CŖÑ).G(7$ ķ6�G7ĳ!EHG�ÿŁ

�*0ãÆe]k6;��ĞĒ$ũ#30(7#E��ŕã

ĵáàTU\d; ķÒ$ğ¨)H0� 
ĎİË;¹Ř�:4�5�5 ª;ßF6ÎEHGÌû:"

�5ňŇŊ:D35�$³%&-H5�GC;Kŝ&7�ţ

Ù2;ş:ûĊ�Ã;%JB5��ĮŨĴ$AEH0�)E

:²&;ũāĴKńĉ,G(76��$À)�u�$²&A

EHH=ĎİË;¹Ř�$ ķ6�G7ĳ!EHG� 
�ĳåđ  
[1] tðĻ�ïĆ£�ũĖéÊ�rĖéĦůKINECT for 

Windows SDKblQicmQ Kinect for Windows v2
WmSo½Ñď�Ģ§TU\d (2015) 

[2] ŧĖ³yůKinect Kĕ�0�ŕ;Ú;Ĺ���TU\d
;úĩ�ġv³¶Á¶ŗ�ùŉå�Ū2013ū 



 
ĪěÚň�Å"Ğ�3Úå#CL_Cçý'ðŬµ�&Ã�3ŕz 

ÉÔ Ċm 1� ôf �j 2� ŸĠ »þ 3 
1  Ĳn¶¹Ê¹ŧīņBCJWÊ¹Ĵ 	910-8507ĲnĨĲnÌëo 3-9-1 

2  ¡�È¶¹¶¹ŭÞ±Ĵ¹ĬĸĴÞ±BCJW¹Äé 	464-8603¡�ÈÌ�Ķ�gŃĢ 
3� Ĳn¶¹¶¹ŭÊ¹ĬĸĴīņBCJWÊ¹Äé 	910-8507ĲnĨĲnÌëo 3-9-1 

Evaluation of heart rate and stress index in the time change on oculocardiac 
reflex 

Koji Yamagata 1� Fumiya Kinoshita 2� Hiroki Takada 3 
Department of Human and Artificial Intelligent Systems of Graduate 

School of Engineering, University of Fukui 1.3 

Department of Information Engineering of Graduate School of Information Science, Nagoya University 2 

E-mail:takada@u-fukui.ac.jp� 
 

Abstract:� CL_Cįu"
3Ěr&��!�ŊÖİĽ'��6āÍ���3áć�ĉħ�4!�3�ĪěÚň�Å(7BYN
^�Å)(Úå'ØŇ6Ó�Ş���#"CL_C'ũŰ�6Ó�Ş���#�ī14!�3�õĬĸ"(�ĪěÚň�Å&0
3ŊÖİĽ*'yğ�ðĻ�"$'0�&µ��3�6ŕz�3�#"�ŊÖİĽ'āÍ�&Ť�%áć6úŒ���ĪěÚň
�Å&03Úåµ���šÑŇĈµ�6AbS]b?��Ù14�½ŷKdG�1Úåµ�ðĻ���šÑŇĈµ�ðĻ�6y
à���4�4'KdGŪ�1CT>L^ÀÑŹPSD:� power spectral densityź#Î¯Úåê6ĺ���ú¼���ľø#�
!�Î¯Úåê�Î¯�šÑŇĈ& �!(�®��² &óß%Úå'čÇ�-14�ØŇ'�¢�ŗ.14�� 
Keywords:� oculocardiac reflex, Aschner reflex, Autonomic nerves, heart rate variability, stress index 
 

1. (�.& 
� Ěr(CL_Cįu#�54!�2��'CL_C&

0�!ŊÖİĽ'ċ�&ü�%ÝÕų�
3#�54!

�3��4&v��ŊÖİĽ&�Ē6h���6āÍ

���3ìć#�!şx'�Å6�ğ��áć��2e

�14!�3[Ż]�79VC>']\>EdB[b�ø'

�Ĝ#�4!�3ĪěÚň�Å(7BYN^�Å)(Īě
&ŤÑ%®�6ŝŌ�3�#"Ę¼'ŊÖİĽ6�Ē��

Úå'ØŇ6Ó�Ş���#�ī14!�3[2]� 
õĬĸ"(�ĪěÚň�Å&03ŊÖİĽ*'yğ6

Úåµ���šÑŇĈµ�'Ő÷6ō��#"�Úå#

CL_Cçý(LF/HF à�)'ðŬµ�6öt�&ĺ���
ŊÖİĽ*'Õų6ðĻ�'ĿőĥóßÜ/),!ŕ

z���'öt�ŊÖİĽ'āÍ�&Ť�"
3�6ú

Œ�3� 
 
2. ½ŷ�¿ 
� ĪěÚň�Å&03Úåµ���šÑŇĈµ�'¤Ĉ

êŐ÷6ō�ħĥ"��Í%ŋÏġÜ 12¡(Î¯�ýđ
~Ë: 22.25�1.10Ă)6ÃŜ#��(ŴÐ�ø6�¥��
ŎŷŅ6 Ał 6¡(Î¯�ýđ~Ë: 22.33�1.24.Ă)�B
ł6¡(Î¯�ýđ~Ë: 22.16�0.89Ă)&Łà��)ő30
�Ŭ'Úå�ŇČ'őď6ō���ŎŷŅ&(½ŷū·

�' 2ðŬ�1½ŷ�ļk�3,"�Ŷŵcªĕcţ�
'ıĀ6çĮ���%��ŎŷŅ&l�&½ŷ�¿'Ř

î6��&ō��ñű&!âś6Ù�� 
ď¼ÿ¬(ÚůğK8CUdAR^ůû�3|(PL

`dM, íõ�ů)�Úů¦£DbA(DL-320, S&ME)�
ADµèKdG_@dH(IX-404E Data System, iWorx)�
KdG_@dK8b?FQL:;7(LabScribe2, iWorx)�
6Úåőď#�!��šÑŇĈď¼BCJW (7^JI
L, ùÒuįZXK8=)6�šÑŇĈőď#�!ğ��
�4�4'AbS]b?¤Ĉê6 1KHz#œ¼��� 
½ŷĝ³(ťŲ�4�½ŷ¾"�¾Ď 22-24��ĐÑ
30%-35%&œ¼��� 
 
2.1� S`L@^ I� (Ał) 

A ł'ŎŷŅ&Á�"sŉw'¸�6{æ�!/1��
5�Ŭ'ºŰ''���®%�(5�)�40g'�/2"�
®(5�)�80g'�/2"�®(5�)��®%�(15�)'
Ŵ&Ţŀ�! 30�ŬÚůď¼��šÑŇĈď¼6ō��� 

 

 
2.2 S`L@^ II� (Bł) 
� B ł'ŎŷŅ&Á�"sŉw'¸�6{æ�!/1��
5�Ŭ'ºŰ''���®%�(5�)�80g'�/2"�
®(5�)�40g'�/2"�®(5�)��®%�(15�)'
Ŵ&Ţŀ�! 30�Ŭ'Úůď¼�ŇĈď¼6ō��� 
 
3. ½ŷľø 
Ù14�½ŷKdG�1Úåµ�ðĻ���šÑŇĈ

µ�ðĻ�6yà���4�4'KdGŪ�1 60ĵŬŮ
" 256|'KdG6ä��ŸšQd]<µè×&Oad
CT>L^ÀÑŹPSD: power spectral densityź#�!
KdG6ĺ��[3][4]�¤Ĉê° 0.04Hz-0.15Hz' PSDķ
�}6 LF�0.15Hz-0.4Hz' PSDķ�}6 HF#��ĺ
����,��'KdGă"'Î¯Úåê�Î¯�šÑ
ŇĈ6ĺ���� 
ľø#�! Ał�Bł�4�4"Î¯Úåê�Î¯�

šÑŇĈ LF/HF à�& �!ŎŷŅă'�®%�(5 �)
'�KdG&Ã�!�40g'�/2"�®(5�)�80g'
�/2"�®(5�)��®%�(15�)& �!'�KdG
6óßąđ6 0.05#��Wilcoxon'Ĺ�qŴw§ú¼
"ĄŠ���Î¯Úåê�Î¯�šÑŇĈ& �!( A
ł�Bł"�®%�(5�)&Ã�!�!'öt"óß&č
Ç���LF/HFà�& �!(S`L@^ II"�®%�
(5�)&Ã�!��®%�(15�)'² &óß&´����
,� 80g'�/2"�®(5�)Ã�!�40g'�/2"�
®(5�)"óßË&´���� 
 
4. ńÂ 
Î¯Úåê�Î¯�šÑŇĈ& �!(�®
2
(40g,80g)&Ã�!îĭ&ØŇ'�¢�ŗ.14��
LF/HFà�& �!(CL_Cçý'čÇ&îĭ%�¢
�ŗ.14%�����Bł"'ľø&02�CL_C
'čÇ(�/26'�!�1 1�+$'ðŬË"îĭ&
ŗ.143�#�Į¨�4�� 
 

�ńëę 
[1] A. Sato, Y. Sato, R.F. Schmidt, É� ĩmŦ (Ħ

Ŕ) żxÜ-ŊÖİĽ�Å'ĞĜ¹ (ėĜĤć, ŨĔ, 
áãĤć'ĜŚ)�i©�Ė(2012) 

[2] ģēŏ« : Û5�ř�&Ŗ���%3px'(%
��ĳ§BCJW(2013) 

[3] CL_C#ŊÖİĽ'Ĵ¹(2015Ï 6ò7>DC) 
http://hclab.sakura.ne.jp/stress_nervous_stressin
str.html  

[4]  ÆĆ  �ġ , ´Ġ  ©ïżŇĈšÑ�MEDICAL 
VIEW(2002) 



 

 

���� lĶBR 
� u��ĤGŞŦĬƇ[ÅaOüƑ\Ğű�
Ĝęģ 1� ĕ�É� 	� Ƙķäģ 1�

1 ŋ�ÝãÝãƌïãňŏŌŇŝwy��ïãêĊ@910-8507 ŋ�łŋ�òċ  3-9-1 
2 ÎÇìÝãÝãƌăÙŌãňŏŌăÙwy��ãêĊ@464-8603 ÎÇìòÂō¿�ŘĹ

Study of 3D video on the display of portable game machine clips 
affects the human body such as brain blood flow by using NIRS 

E-mail: takada@u-fukui.ac.jp† 

Numerical Analysis of Body Sway after Alcoholic Intake 

Yuki Mori1, Fumiya Kinoshita2, Hiroki Takada1 
Department of Human and Artificial Intelligent Systems,                              

Graduate School of Engineering, University of Fukui1 

Department of information Engineering, Graduate School of 
Information Science, Nagoya University2 

�"/0.!#0��Unpleasant symptoms such as dizziness and nausea have been observed in subjects 
viewing video clips with image shakes and rotations. Visually induced motion sickness (VIMS) 
has been reported while viewing three-dimensional (3D) films. Pathogenesis of the motion 
sickness has been still unclear. The aim of this study is to accumulate the information of 3D 
sickness and describe the VIMS. In this study, we examine whether the exposure to 3D video clips 
affect the human body such as blain blood flow. Subjects viewed 3D video clips on the display of 
portable game machine, and time series data of their brain blood flow was measured by near 
infrared spectroscopy (NIRS) with use of FOIRE-3000 (ShimazuCo.Ltd.,Kyoto). As a result, 
Oxyhemoglobin tended to increase throughout the frontal lobe, left temporal lobe and occipital 
lobe while operating the game machine on the 3D display in comparison with that on the 2D 
display.  
�%31,.$/��3D video� visually induced motion sickness (VIMS), near infrared spectroscopy 

(NIRS), blain blood flow.�
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A study of cerebral blood flow changes during reading using tablet PCs 
Takuya Eto1, Hiroki Takada1 

1 Department of Human and Artificial Intelligent Systems, Graduate School of Engineering,  
University of Fukui, 3-9-1 Bunkyo, Fukui-shi, Fukui, 910-8507 Japan 

Abstract  There is concern over the influence on human body while using tablet PCs that have spread in late years.  In 
this study, In order to investigate influence of the reading on an e-book, time series of the cerebral blood flow during the 
ordinary reading were compared with those on the digital book.  
Keywords  sleepingĠreadingĠtablet PCs,  cerebral blood flowĠNIRS 
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The effect of exercise load on the Electrogastrogram 

Ryota Tsumachi1 , Keisuke Tateyama2 , Hiroki Takada2 
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Graduate of Engineering, University of Fukui1,2 

Abstract: The electrical of the gastrointestine is measured using an electrogastrograph and 
presented as an electrogastrogram(EGG). Electrogastrography is a noninvasive procedure to 
evaluate gastrointestinal motility and autonomic nervous system activity. However, EGG do 
not have been applied to clinical fields as electrocardiogram and electromyogram because 
EGGs are often contaminated by electro activity in the myocardia and muscles of diaphragm 
with respiration; furthermore, we do not understand the relationship between EGG and the 
gastrointestinal motility. Analytical methods of the EGG do not have been established yet. In 
this experiment, the author investigated effect of Exercise load, on the EGG. 
Keywords: Electrogastrogram, exercise load 
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Study of the quantitative evaluation of REM sleep without lowering the 
near activities (RWA) 
E-mail: takada@u-hukui.ac.jp 

Department of Human and Artificial Intelligent Systems,Graduates School of Engineering, 
University of Fukui1,2 

Abstract : øö*dĸ(% #±ĝ^�Ö'0)	����į«èÞĐ¶)�|'&(24��-�-'øöľ���z
�#�5	�)_$0REMøöĘ{ľ�(REM sleep behavior disorder : RBD)*øöPV@UMÑÐ(polysomnography : 
PSG)$ĢĶ�65įÞ{k]9i8'� REMøö(REM� sleep without atonia : RWA)�ä¯%�#�5	����ģ
ÃÄÛ*��!��50))î´ėl�Ł©(ĜĿ'�%�3ð¹¿1ĳw'Úñ9Å��/)Çü'ģÃ�á�üă

�6#�'�	ÌûĂ$*�rĘûĂ$é�36�ÄÛ(�"�Óć�6�ĨĦ�5 RWA)ğ¡x�Û)ĥĈ9ĉf�
5%%0( RWA9x��5ė{|:WBVFS)Ñġ9Ę �	RWA9 AASMEA:VX@QLT:W�Montplasir 
et al.)ĤnÛ�SIMBAR)ĤnÛ)x�×ĭ9Ę �%�7�óğx�%[ë§�'�0)* AASMEA:VX@QL
T:W)ĤnÛ$� �	�6(24�ň!)ĤnÛ)_$ RWA9x��5)(¾��65)* AASMEA:VX@Q
LT:W)ĤnÛ�%đ�365	 
Key words : REMøöĘ{ľ�(RBD), øöPV@UMÑÐ(PSG), įÞ{k]9i8'� REMøö(RWA) 
 
��*�/(�
� į«�èÞĐ¶)�|1ņŇĒ)ıĘ%%0(øö%p®)�

Ń�º����-�-'øöľ���z�#�5	øöľ�*�

øö)ĵYĪ�5�*H;RX@)ì©%øö(Ĺİ�5Ę{)

ì©)ĎĀ$�4��6(24°Ĭ)�Ń�ī�5	ðå(2 

# 8!)ď(vń�6#�5�)øöľ�)_$�ÌûĂ$*�
øöÈļiðď(¥�5REMøöĘ{ľ� (RBD) (Ýó��	
�)î´*��$Ğ#�5t 9ç�$Ę{�#�-%� �

ä¯9»��ėgs(�Ļ��,�%0�5�/�RBD)Æ²'
ģÃ�±ĝ$�5	RBD 9xÃ�5Ľ�įÞ{k]9i8'�
REM øö(RWA)9Ĥn�5±ĝ��5��Ė¬ç�$* RWA
)x�9¸Ğ$Ę #�5)$�RWA)Ĥn9Çü|$�6+�
RBD)ģÃ0qj($�5%đ�365	�  
2.�Ņt  
� REMøöĘ{ľ��í86�Ċ�PV@UMÑÐ(PSG)�
)óò$��¤¨ă��ïĺøö}ñGXHZ9�ģ�� 12 m
9¢ĩ%�#�PSGÑÐ(25ęłąŀ�9é��=K>;ąą
ŀ�Ą)Ġà9Ę �	à�Õ� Alice5 (Philips Respironics GK ��
Íc��9é��CXNVX@�ÜÁ 200Hz (#ĢĶ��	PSG
ÑÐ* 19È(GXCZĄě÷ĢĶķ��22È(ßâ�5È 30v
(ãâ�#ĢĶ9Ċa��[1]	 
3.ĤnÄÛ 
Ĥn)ÄÛ%#AASMEA:VX@QLT:W�Montplasir et 

al.�SIMBAR) 3āń)ĤnÛ9½é��	REMøö_)įÞ
{*»Čò·v(tonic)%ô�·v(phasic)(v�365�/�
RWA)x�* tonic% phasic)�6�6)·v$Ĥn9Ę � 
��#�óğx�$)uçy�%×ĭ9Ę �	ÌûĂ$*Ëµ

Øá9 0.05%�5	h](ĤnÄÛ9�6�6ĢĮ��	 
AASMEA:VX@QLT:W 

1-1 tonic REM*NREMøöÈ(��5=K>;ąąŀ�
)Êk¼ªh\)¼ª9»!ąÞ{� 50%h\»Č�
#���5 30 ÿ<PI?9Á��Ď REM øöÈĸ(
¢�5y�9Ću�5	 

1-2 phasic REM *=K>;ąąŀ�-�*�ēąŀ�\

$�ĔÉąŀ�) 4oh\)¼ª90![Ĳ³ (0.1-5.0
ÿ) )ąÞ{��-65 3 ÿ)RL<PI?)Á9Ć
u��Ď REMøöÈĸ(¢�5y�9Ću�5	 

 

Montplasir et al.)ĤnÛ 
2-1 tonic REM*=K>;ąąŀ�)OZEU;X(3-7µV)

)ąŀ�) 2oh\�-�* 10µVh\)¼ª90!ą
Þ{� 50%h\č»�#���5 20ÿ<PI?9Á��
Ď REMøöÈĸ(¢�5y�9Ću�5	 

2-2 phasic REM *=K>;ąąŀ�0��*�ēąŀ�

\$�ĔÉąŀ�) 4oh\)¼ª90! 2ÿ)RL<
PI?)Á9Ću��Ď REMøöÈĸ(¢�5y�9
Ću�5	 

 SIMBAR)ĤnÛ 
2-3 tonic REM *=K>;ąąŀ�$�ĔÉąŀ�) 2 o

h\�-�* 10µVh\)¼ª90!ąÞ{� 50%h\
č»�#���5 30 ÿ<PI?9Á��Ď REM øö
Èĸ(¢�5y�9Ću�5	 

2-4 phasic REM *=K>;ąąŀ�-�*�ēąŀ�\

$�ĔÉąŀ�) 2oh\)¼ª90! 3ÿ)RL<P
I?)Á9Ću��Ď REMøöÈĸ(¢�5y�9Ć
u�5	 

4.ċÎ 
PSGÑÐ(24Ġà��ĚŅĒ 12m)=K>;ąąŀ�(�

�#�3 āń)ĤnÛ(24Ď REM øöÈĸ(¢�5 RWA )
uçy�(%)9 tonic % phasic )·v(v�#Ĥn��óğx�
%)×ĭ9Ę �	ċÎ�AASMEA:VX@QLT:W)Ĥn
Û�óğx�%[ëËµ'§�'� �	-��Montplasir et  
al.)ĤnÛ%óğx�%)×ĭ$*�tonic ·v*§�Ğ36�
phasic ·v*§�.36'� �	SIMBAR )ĤnÛ%óğx
�%)×ĭ$*�tonic% phasic&�3)·v)y�(!�#0
§�Ğ36�	 
5.đ¡ 
� óğx�%[ëËµ'§�'�%Ĥn$��)� AASM EA

:VX@QLT:W$� �	�6* RWA9ĵòĤn�5ÄÛ
(!�# 3 āń)ĤnÛ)_$* AASM EA:VX@QLT:
W�¾��65)$*'��%đ�365	 

�đÂæ 
[1] Ùê�ù�ņê�Ô� �øöľ�)ĵòĤn(Ĺ�5

ûĂ�ýb��¦�ĴúĕDEJS¦�þ~ÒħÂ
(2013).  



カオスを用いた群ロボットの振舞い 

岸下知樹 1 平田隆幸 2 高田宗樹 2 

1  福井大学工学部知能システム工学科  〒910-8507 福井県福井市文京 3-9-1 
2  福井大学大学院工学研究科知能システム工学専攻 〒910-8507 福井県福井市文京 3-9-1 

E-mail: takada@u-fukui.ac.jp 
Behavior of swarm robots using chaos 

Tomoki Kishishita , Takayuki Hirata , Hiroki Takada 

Department of Human and Artificial Intelligent Systems, University of Fukui, 
3-9-1 Bunkyo, Fukui 910-8507, Japan 

Abstract : Behavior of the swarm robots in previous research was the stochastic. So, they always 
changed movement route when experiment started. Therefore, we thought that we need complexity 
and deterministic behavior of swarm robots. We discuss deterministic behavior of swarm robots 
using chaos. 
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1. はじめに 
 蟻や魚の群れのように個々は単純な機能しか持ち合わ
せていないが, それらが集まり群れを作ることにより, あ

たかも高度な知能を持っているかのような集団行動を行

うことがある. このようなシステムを群知能と呼び, この

群知能を工学的に再現し, 現実の系としてシミュレーショ

ンを行えるようにしたものが群ロボットである.  

 
2. 群ロボットについて 
 群ロボットは小型のロボットで性能は高くないが複数
台集まり, 相互作用し協調行動を行うことで単独のロボッ

トではできないような仕事を達成させることができる. 群

ロボットの特徴として, 以下の 5つの点が挙げられる.  

(1)ロボットを安価で製作することができる.  

(2)安価であるため多くの台数を用意することができる.  

(3)複数のロボットが協調行動を行い, 複雑な仕事を達成

する（創発性）.  

(4)いくつかのロボットが故障しても全体の仕事に影響し

ない（頑健性）.  

(5)用途を限定してないので , プログラムの変更だけで

様々な仕事をこなせる柔軟性がある（柔軟性）.  

 

Fig. 1 群ロボットの写真 

 

そして今回, 群ロボットの研究で使用したロボットは蟻型

群ロボットである(Fig. 1）. この群ロボットには蟻の機能

を再現するために水筆を使ったフェロモン機能, 地面の色

を判断するためのライトセンサなどを標準装備している.  

3.  ロジスティック写像による行動ルール 
 カオスとは複雑で予測できないが, 決定論的であるシ

ステムのことで, 初期値の小さな違いで結果が大きく変わ

る. 簡単なカオスが発生する系としてロジスティック写像

がある(Fig. 2). 数式は以下の(1)に示す.  

Fig. 2 ロジスティック写像の分岐図 

 
𝑋ାଵ = 𝑟𝑋(1 − 𝑋)  …  (1) 

 

パラメータ r が 3.569945671… ≦r≦4.0 のときにカオス

解が発生する. 発生したカオス解 Xn を用いて群ロボット
の行動を決める. 行動ルールは以下の 3つに示す.  

 0.00≦ Xn ≦0.33の時は 90°左回転し 10cm進む.  

 0.34≦ Xn ≦0.66の時は 90°右回転し 10cm進む.  

 0.67≦ Xn ≦1.00の時は 10cm進む.  

この行動ルールを用いることで, 群ロボットの行動は確率

論的ではなくなり, 決定論的な行動が行えるようになる.  

 

4. 今後の課題 
 ロジスティック写像の数式を行動ルールに適用するこ

とにより, 群ロボットが決定論的行動を行うようになった. 

今後の課題として, この行動ルール持つロボットを複数台

動作させて, 目的地探索, 3すくみ系, 捕縛実験などを行い, 

どういった協調行動を見せるのかを検証する.  
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