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Synthetic and Medicinal Chemical Studies of Arenicolide A with

Antitumor Activity

Shinji Nagumo, Eiko Yasui, Department of Chemistry and Life Science, Kogakuin University

Osamu Kitagawa, Department of Applied Chemisty, Shibaura Institute of Technology

Kosuke Dodo, Riken

ABSTRACT : Arenicolide A and C are secondary metabolites of Salinospora arenicola

possessing a 26-membered lactone ring involving 14 asymmetric centers and three

characteristic conjugated (£, £)-diene units. Among them, arenicolide A shows moderate

cytotoxicity against the human colon adenocarcinoma cell line HCT-116. Our study has

achieved the construction of 26 membered lactone by using ring closing metathesis

twice.
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Development of Efficient and Integrative Methods for Multi-omics Data and

their Application to Individually Optimized Cancer Therapy

Yutaka Fukuoka, Department of Electrical and Electronic Engineering,

Kogakuin University

Tomohiro Umezu and Junko H. Ohyashiki, Department of Molecular Oncology,

Tokyo Medical University

ABSTRACT: In this project, we are developing a fast processing system as well as an

integrative analysis method for high throughput measurements, such as next generation

sequencer (NGS). We are aiming at applying the developed system and method to

individually optimized cancer therapy. To achieve the goal, the following three issues are
addressed: 1) Effective processing of data from NGS, 2) an integrative method for
various high throughput data to extract more useful information, and 3) new
biomarkers for accurate diagnosis. In this report, we described our progresses in

each of the issues.
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Fig. 1 Trend in the number of cancer patients
(created from the statistics by the National
Cancer Center).
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DRERREZRI OB FHARBICEZ <IN Z & %25
LTHED, ZOFEIZL > TERDO & DK LT
L LR L TS, 5%, TOAMEICHONT
SHITHFT 5,

Table 2 DAVID IZ & D BERefpTRE R (—HHH)

Voa=a)) Here Count p fE
Go_pp | nucleotide” 7 | 1.3x10m0
- excision repair
GO_BP DNA repair 10 3.8x 10710
GO_BP s‘?rand 6 1.2Xx 1079
displacement
DNA synthesis
GO_BP involved in DNA 6 5.7x10°
repair
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WA 7 n Y = 7 MFgE#R S EH29)

Bl 2 D TGRS AEmiE AL STV D,
4 (BERE) ([CHART, (T A—4F (BET%)
DOEMNIEFIZREL R, ZRNETOEEEZD LD
(CEERA 22 FIET2 T Tl 2 G Sa R ©
T, B - R R A S D TREINICT — X
ZRERL, EREMEE o L LTREBEZIEZ D
TR RD BTN D 1D,

HIENICB W TRIZ 04 V8BS O 5 I3 A
ER L2 OREZ R LT 5, £ 2T Ml
B DBIZ 0K 87 B OB A RRINCEHT 24
Mg L TEl, LinL, N A—7 v MREHHI
T, BHEORESWT—203H o5 9 21, #Hl
WD ) A XM CTE AN WS MER S H 19, 22
T, BEAOAY PR RALRET — 2 LG T 2 b
WX o T, AERERE L3 2 RIS Ty
5,

Fex bAEMY VAT AORE L LT A E RS
HZEHEBEID, N AN—T y N T — R ERRAT
(RRNT 2 IR ERIE L T D, BFFER S 2 U it AR
D BRI BB LIREE OBFIICHT 2 2 L 2 HiE L
Tn5,

3.2.  HA & microRNA

microRNA (miRNA) (34 > /37 H % =a— R LARN
22 R D RNA TH Y . < OEETFDOHBL
EHHELTVD Z ERbnoTNA B, JT4E RA
12317 2 miRNA O&FINER 24£D, R THFsE
MWEMANATONTND 19, ZD K 97T, HeLa
MK 90 @ miRNA %/ v 7 &' 7 4 2% &b
ETHR B =V RTEENAET D 10 NA TR 7RI
%9 miRNA 73%0) 1917 50%2L £ miRNA 7373
PN BT RIS 8 5 1819 LA A+ FRERAS
o AT ) —==IZBT 41 ® miRNA 728 =2 B —$ i
WaRT 202 Ll BN AL mIRNA OBHRIZDONWT
DEROBERD 5,
miRNA E BT O OB A T 5 Z LIk
V. BAICEIT D5 miRNA O%E 2B 5 LRI
E A ETFIE LR\, & 2T Fex DRFFE S V— 7 T,
JIF A BRRE (2 >V T L R & R O T miRNA
LEIEF (mRNA) OFBAE~A 7 a7 LAIZL>T
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HIE L 2022 W 2 A9 5 2 & T miRNA 730
1511252 2 58 R AT LTz 2220,

3.3. AAIZEITS MRNA—EBIEZFOHREERD Y

R T LERBIRRAT

Fex 13 miRNA O&EEIZfFEHS 572012, miRNA &
mRNA O ENER 2 RERICMT L C &z 22, 20
HC, {5 7O intron (ZfF7EF % miRNA (intronic
miRNA & 1.5) & Z0BET (R MEET) OBk
D, L I TR D Z LR RN Lz,
ERMICIX, JIFIEE Tl intronic miRNA &7k A k
BIZTORBOMEPARICES DI ENboT,
intronic miRNA (2 X - THIfI Sh 5 s (4 —
v MEBET) AR MBI TORICHAEER R & 55
4. intronic miRNA—7R 2 NG T-— % —4 v M#fG
T ORI —TEENTE D, FFEOIRELSTIX
intronic miRNA & 7k A MR T OFEB OB AME
DT, —THEERTERY, ZOWEDHEN, 2
AWDA=ZARIEBRLTWD EEZ T, £, DA
MR O B A A1, AN OIS 5 & < Bs7a
TEEBHRLTREY, REERREICSHD & 2
EMNTE D,

Ba X ERONV—THENRST 4 77 4 — Ry
7 CThDHE DA T2 Tz 2520, [iFlis B 40 AD
miRNA &R OFET — X V&2 FWT, KD
AEa AT, L, WEBB D RO T, T —X
EHERTT 47 74— KNy I THLINERFTX
RV, FIT, YIal—valllo TRIT—4
EREELC, RYOT 477 40— Ny 7 OF MR
T=RIZED XD I A 52 D0 ERG LTz 2326,
YIalb—va T, 2 BEOBMEF Ry FU—
7 %Wz, ITORER, v AT 4 v 7TV DR
BEILT, SRR EALZET VA RND &
FEEOT — 2 EHL LI FER SO D Z &b
Too FOBS, KRER A RDFENBEETHL I L%
R U7z 20,

faFREEIL, MRNOMEOFIRMEZZE T 5 LB
EHRRETH D, —J7. WK E 2 ) A4 XM
MY T 2003 HMECTCHD, EEOKRA MNEE T —
intronic microRNA— % —% v Mtz 1%, Zhb 3
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DL OERE bRy NI EER LTS, fEo
T, 3 DUSNDOERNOLDATNZE ) A AL LTHRIL
TWD EZZ IR, K& A XAOIFIEIA B R
ETIEZ W,

3. 4. AT LA - T2 DREREM

DADRFREE VAT LELTIRAD ZEEZHIFELT,
STk 20 O FEZFEE SE T, miRNA & mRNA O¥
Bl % [RIIRH AT 9~ 2 BB AT IR 2 1R 58 L 7z 28°32),

FT. L OFEATHIIE &L [FRRIZ, 2 DD E/FETHREN
ZAt L7 miRNA & mRNA ZHH L, iR ol
BfREBET 52 Lok o T, B EEE A Uik
REZ T 2 AR L 72 2830, LIFTlE, ZOK
=<2+ 5 miRNA/mRNA %l U CHAA DY
2 HFEEENRINIC X DML E K5, Ll
ZOHEZ, T2 YA XHNENE XL, B E
72 miRNA O % —%5"y T 2D mRNA 23fhiH S

REPEDME < . AR RGO n T &2

ST,

T, KRELZEAT D miRNA ZHhH L7zt
%@ miRNA 23+ 5 2 TOEEF (mRNA) Z %t
L L L TEIBEFEREZRA BBEMR D> 8n T
ez 7V —7" L LT3 5 Fik 2R aE Lo 31382,
IR T, ZOHEERGFIRA RIS S K5,
3.4.1. BERIRE (& 2 EMRTE

miRNA | Applied Biosystems ff TagMan Low-
density Human microRNA array A card (ver. 3) % i
WTHIE L7e, MIE Z & DIEHDEN/NED 272D T,
WEZ 1EOHRE Lz, 22C, —EDHIEG Rall |
THBNENT H miRNA 2252 & & L, &
HOBMME Rm & LTI 1.5, 2.0, 3.0 D 3 A HW
7=

MWA@%ﬁ@MﬁmmkﬁGm£Mpmmm
Gene 1.0 ST Array Z JAWTHIE L7z, JIEZ LD
LOXNMELTERVDO T, HBHRMATONT 2 [HIOR]
TExRAT o712, 2 X2 [EORET — X IOV CERH
BT 2 eMEETTV, BHRICHERZED H S mRNA
A U7z, AEKHE pm & LTI 0.001, 0.005, 0.01

3 EHWZ, LIe>T, Rn & pa DAY

BETOEY THD, TOPTRERLDEHERL



7= 28,

KIZ, miRNA O % —747 > NEE T T3 web > —/b
Th 5D MAGIA & AWFEE TR LI X —F v Ml
BAT —H_R—=R 3305 T, M &7 miRNA
FNENZDONWTH =7y MBI TRRET D, ik
(2. & miRNA 2o\ T, AEREHALD 2 R"T 57—
7y MBS T OBERE & B AR THEREART web Y — 17X
Tdh b DAVIDOAZFAWTHRS, Ziick->T,
miRNA Z LT FIctrd 2Lk b2 —>7 > M
BFIZOWTHARERZMET 22 &R TE 2,

Table 3 (X 9 1@ Y OEEDMAEEIZOWT, HHS
7 miRNA ¥ (LB &% —75y Mifs e
BOFLE &R R (TB) 2L TW5, filitd
MAETHLEHMA 1L THY ., 150 miRNA |2
SWTHith s b % —4 y Mifs - OiRRITIER I
RN Enbnd, Lo T, MIEOHREZE L <
LT &EDE, BROD HHERZ A T & 22 ATREED
bb, —HT, FEEENT 5 LB bofAEVEICEERM
NELDHDT, ZhU EOEMIFEE LRV, Zh
SORERNDL, Rin=1.5, pm=0.01 OFLEH ) i
Th D &MLz 29,

Z DOERMETHH Sz n T HERE % Table 4 12787,

TARRM=VRIRE . BAICBIER S DS RIL S
TWBER, ARBICET S mRNA OFIb 7w, =
i, AR THWZ~A 7 a7 LA X BHIERH
LipnTdTh B,

D%, FFEOMBERIC SO W THIEEITV., 207
EEEHLEZEZA, Bl &7z miIRNA % —75
FTH2 mRNA 2RI S 2 ATRgtEd MK 2 &3
Mole, Tihbb, vA 787 AN/ N
T — 2Tk LTl ARNZRRE R DG D L7 ATREME
MENZ &R STz 8D,

3.4.2. HEHKEMTE

EREOFRR A B E 2 T, ABFJETIE miRNA &85
T OVRDFHT — 5 b bR ATRE R FiEZ R L
72 8182 Z 0 J5EIE, miRNA I L - THIE S5 5
TEOMSRER Ff o I B TRER 7V —7 & LCHT %
LD TH D,

FP. REREHENT D miRNA 28T 5, £

WEMSEIT 7 v Y = 7 Mgt EH29)

7. mRNA IZOWTIE ¢ fEFHRZFH T 5, WIT, M
&7z miRNA 2359 2 8n 7 #E 42 MAGIA3 &
AWFFRE TR LI —7 Y MRIETFT—H X=X
B2 FNWTIRIET D, ENHDOX =5y MsF#E
DRI RO fREZ DAVIDOZ FIWVCill %, A
WEL DX =5y Mils FE2ETRICER L, LIF
DIFFTIR LT 5, BIGFRIT — Z TR OBERE
FFoRE T (mRNA) A& EN D56, £ mRNA O
titEt A R E T, & S 7z mRNA &R U2
. BBLT =205 T F LIC mRNA 23O, tHE
EEHRE L I L 95, Wilcoxon IBRLFIRE 4
AWT, WRHSEND D 20 EHRIET 2, AERED

Table 3 The total numbers of the significantly
enriched functions of the differentially
expressed target genes for all differentially
expressed miRNAs.

R
B
3.0 2.0 1.5
74 103 134
0.01
0.49+0.86 | 0.47+0.99 | 0.51+0.95
p 62 90 119
0.005
th 0.20+0.48 | 0.20+0.55 | 0.19+0.49
24 39 52
0.001
0.29+0.62 | 0.13+0.34 | 0.21+0.54

Fno FEITREBIZEL L miRNA O%ka 3 L, TR
HERBICZL EEN BB THIEOIK O F-E & A%
fAERLTND,

Table 4 Examples of the significantly enriched
functions of the differentially expressed target
genes of miR-130b.

g =70y NEIn TR plE
regulation of apoptosis 9.5X104
regulation of programmed

1 0.001
cell death
regulation of cell death 0.001
intracellular protein

0.001
transport

2 | cellular protein localization 0.002
cellular macromolecule

0.002
localization
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I, YIab—varEEEOT =2 2RV fiEtE
177
YIalb—va VZFUFOFIEE iz, ek,
FEBLT — HITEEBUAZAE D LAE LT,
1) % mRNA (ZOWT ¢t EZFHET 5,
2) BIETHREAT—ZORKOEHEFET L,
3) 2 THE LI FIHED x% OEEFET 5,
4) BETRBT — X ExHER L, FH L HiE
FAET 5,

5) D% MR LT a2 P L LT, o
4) L HE LWIEB i B ELE A A S D,

6) miRNA O¥—75y MNEIEFHEZRE L,
Bt DR BRAE HOE L EXHZ D,

7 6)LFRBOBETET X LR IREE L
%R

TOXIER LY I ab—v g T —FITHE
MR EMITEZEM Lz, 37066, #—F v Ml
FHE L SIREEIC K L, Wilcoxon JARLFIRRE 21TV, ¢
WAt B O DMRHE AN D D% ~7-, x=100, 50,
30D 3EHVITOVWT,100[EDY I = L— g U EAT
WY, x=50, 30 DIHEIT, MBERICHEERH L0 %M
~7,

ZOFER, x=100 OHEAIEL, AEEND 5171
LAl x=50 A ICITA BRI 1012~101 D
#iPH, x=30 H A IZITAEMERIT 1065~1046 OHFiPH &
TRole. WEHEIREA RRNTIE DA k& R 5 G
Bohi,

Wi, 3.3.1. LEUT—XIC#A L, T —2ITkf
TOEDEE A Uiz, ¢ BECHREESRI ST
miR-93 D% —7% v NEE R, HEHIIR AR
ZiH L7- & Z A, transcription (DNA-templated),
DNA binding, ATP binding 72 & D& FHEREN A E
L FENDHOLE L TR ST, Zh b Ok
IZDOWT, =57y MR FREE SRBE O 222 E L
7= & Z % . ATP binding, protein kinase activity,

intracellular receptor signaling pathway, cadherin
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binding involved in cell-cell adhesion 72 & DHEHEA
HEhl, bR LBERHOMIETHY 3.3 1.
DFER LD BZ < OBRER & ATV 318D, Z DfER
1, BT — Z oW TR, SRS AETIEE D1
IMANTHLFREMAZ R L TV D,

4 ARFZITDEREBEIRI—HDER
4.1, [ZC&HIC

BER OB TIx, 1BMEE B A IR I 6o 2 i
HTHDA~TF =7 Ofb2HIE L TH MR S
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Ko THET2BELFET 2720, PIEZHET 2
TeODNAA F =T DORENTES TN D, £ 2T,
BATREOT —Z &N L, B~ — I OBl %2 5
KL,

4.2, I3 miRNA OFEFEMRRBENIC L DR

B ik b SEARRM A HERF L T D IR B B A
MiFHEE 10 A LfEws 10 A GHEEE) 206 i
miRNA % fiiti L, TagMan PCR array % T
miRNA D FH 4 JE L7z,

BoN7=T — #1220 T Wilcoxon BN FIE %17
W, 2 HETRBINAEICRZR D miRNA ZRH L2 &
Z A, miR-215 &8 3 onmtishiz, 3 oD
miRNA {22\ T, ¥ —4 > M#fs 7% MirTarBase3?
MOHI L7z, ZOREHR, miR-215 DATH—5 v b
BIG TR BOMNoTz, TOREEHRANTZEZ A, cell
cycle, mitosis, DNA metabolic process (ZB{% 9 % i
BFRZ<EEN TV, o, ZoPiHEME i
PEE MR IC BT % Pathway3®lZ@a £ % b 02 <
DPFAE LT,

ZZT, ZOmiRNAICHEA LT, &b 0k
FBLOREFEHFICO WL =Y Y —2ahD
miRNA % RT-PCR {2 L » THlliE L7z 39, #5E O E
fe7s NEE, AT i@ Tho, 5 PIE% HERE
fEMERT A2 LW D EFE 20 A, BEICX VIR A2
HIENTETVWHHEE 32 A, [EHHE 28 ATH D,
FEAT OFE R, LRI TEREMAHER L TV D BED
MAEFIZIBWT miR-215 O L-ULRBEFEIE T LT
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A Call Admission Control Method for Accepting More Voice Calls in Emergency Situation

Ken-ichi Baba, Department of Information and Communications Engineering, Kogakuin University

ABSTRACT : In emergency situations, telecommunication networks become congested due to large
numbers of call requests. Several lines in telephone exchanges are generally reserved for
emergency calls whose users communicate crucial information. Moreover, we consider that the
holding time for general calls should be positively limited. In previous work, we proposed a novel
call admission control method which can accept both required emergency calls and more general
calls by utilizing trunk reservation control and holding time limitation control. In this paper, we
propose a trunk reservation control method with allowing call waiting to reduce the call blocking
probability. In comparison with the conventional method without waiting queue, our proposed
method with waiting queue decreased the call loss probability for general calls while keeping the

call loss probability for emergency calls low.

< IS o SRR IR A AT
IZ &Iz HETHY , BEEEITRN AT

Frrmy =2 M

BEEERZEBE L3 L LBEZ A ST =

# (H29)

Sumiko Miyata, Department of Information and Communications Engineering, Shibaura Institute of Technology

Katsunori Yamaoka, Department of Information and Communications Engineering, Tokyo Institute of Technology

7RBR Y S 2 RS

R E I, B EOIEF RSN T, P - B
BN~ DR OB, PEKHD D DRGRE D
WEHEFEORBEOMERFEAET L LICED, Xy FT—2
Wfﬁ%ﬁ%éb FASHEN 2 LIc Lo TlEE L7=< T

WRECTE MW EDHRET D, £ @eh e EIER
k AR D 2 MRS T 5, BEERE L3, BR
HIBRIM T 28 L, BERIREZ T, REIE

S'Eé;hé HTHD (3), —H. —KEFE &L, FEREE
IZB W CERBIRERITL AR L BB D
BITH D, %%ﬂﬁuﬁi BRI Yy b — 7 %
EID B TDHH, {ES‘EE"* \ZHE TSR :ME&
<725, Lmbélfrf-jﬁ?f‘@;rm By i@fz D —HFIT

28

R LEZOND, TOLX D RBEFEFORERE~DKRIHR L
LCTHOWLRDHEO—> & L ClEREREIEI S 5,

AT, SRR L —IRERE ORI A X L, B A
BORRINE (ZhEEBEET D) b, —EH
AESEEMEA L L TR T 2HETH D, Thbb,

[EIRR R PR T X, B BIEBIE RIS, R o[RS
TOREINTEMEL FCThrEA X, B, —RilE

aﬁ@u_aﬁﬁﬁ%ﬂﬂﬁf‘é P, A ORI BE L, L
L% e. BEEROERBEROHZEZAEL, —KE

%ﬁ#ﬁgmu_aﬁgik%ﬂﬁékﬁ“éo
if:\ FEH R OFEEHIEC I T 2O —oiz, —&
— AR — AR R OEERIC Lo TRIRZ A L.
*ﬁx A OWAELS BT HRENR H D, FFEFRITITS



<@:~$#6@%Eﬁﬁ%$#ét *@;5&%
WTO—KEIL, ©F QEZEmmm T RERE ]
EEOLRETHD, ’@Fﬂ%m@xﬁ%& LT, 725
— BN AT KO, —REFEIC K L CleERE
Fd il R 2 8% ié_t#%z%ﬂéo

I R OEREE N E A i3 2 FiE L LT, 3k (1)
(2) CIEIEIHREE PR & mEERERHI R O — 2> O il &
RV MEZ AT FERIRE SN TV D, Z OS]
FFVETIE, B - —RWERE A ML v, 775
1THIEREHIC BT 5 MIM2/MD/s/s; th [ HATHI AT 4 &
L TR D IR A b 2 T T AL L, BIFRER D=0
DO FEEER, KO RGO EES ] R EIC L |
vzl o—
ZLT, Bex7Z2e b T b v 7 FHICEBIT HEE - —KITE
FEOMBRAFHEM I 2 — a2k oigHL, JE
HRHCBW TELER DRA LD, L o—kE
FONALERTELZLEHOEMNILTND,

L2 LiIEE T, @FEFRELTAY— N7+ 2 H
WeEBHT 7V —va VR IPE %ﬂi&L,Eﬁx@
M2 Tl IP EEEME bbb s L HickoT, 1
%%%am@ﬁ&@%@;5&&@%%%%(%%%\
AR LA R CHOR Ry hT—27 TixZed, A
A—Fy hEFMA LRy NI—27 ThDH, IPEEMET
W, BHT =4 % IP Xy MIEHBRL T, HTED 1P
T RUAZSRICUTIP M L, PRI IP Ny
%ﬁ@wtk% T — BB T B, 7272 L., 1P EE
ML, HEEZ & IZE ﬁ%ﬁﬁéﬂiélﬁlﬁ@?ﬁ&ﬁﬂkli@
W BTFRT— XD IP Xy NN DR SACTE R
W (3), 3k (4) T [EEEICI VLT, B AL
ND P EFHEE~BITT 22 2R LTRBY, EAmMEIC
IP EBREMEEZH WD ZERABERERDENTHES
NWohH, ED=d, [EREHME S F L K5, 1P EIFHEIC
& I RF ORI R A MET L 2T e 5720,

Tk (2) TP BEEIZ RIS S s % Th D
7o, IP EEEMEIZ I T b s FTREMN D RRFEIXAT AL T
W, 207 EHIFFICBWT IP BiF#ETH AR T
HHD, IP B TOIIENTEETH D DBAED LI T
b5, % 2T 2015 HEFE, 2016 4EFE OHFZE TIE, SCHk (2)
DI-E TN P BREHE T H AN IELE L TRGEL ., FEH
RFC B W CHEETERE O MR B L O BRE DI A K &
X% Z EMNFHREDE B S Uiz, BRI, SIP 9 —
NI =T —AD IP BV —N"Y 7 N Thd
Asterisk, 2 17D SIP Wi KIZZEDIEDAERL, Y —
T b SIPp & AW TZ EBRERE 2 M558 L. Asterisk (Z[Af7
BERGIE O 7= D O BB Z R ET 5, 100Mbps ORI ET
2 B0 SIP MR O SO EFAESE, HIEHTLEOR
REWFEL T,

—J7. 3k (2) ICBWTIE, [BIRREE ORI & G EE R
MR D — > Ol 2 W 7= M2 AR a2 v b 2
LIk DR ER L TWD D, Bl 2 1E— @ aE R & 30
ACHIBE LB/ AR TH BT OMEEER 90%

AR & RBLS 5 FAZ B L TV 5D,

WO 7 1 Y = 7 MRS (H29)

BRETHY, IAREEWIFHRERLE > TS, £ITK
ﬁf” B LHZE TR, BEAFOEFRERHIEIT S L, #r

RIAEE O 2 FFAT O Z LI L D HRROK
{Jéii%l%.’)o AWFFEZ IS T 2 HER RO — ek, #IH
~OLREWRBREZHE L, EHHICHHR L IS
HTLITRY . MHERZEESE S, ZhUCk D, ER
BIOFRFIRFIZ L > THEE N ATRE L RO BLEE 520 2 &
NTE, FHIFEOHIBIZOIRDE DD EEX bR D, 17
BRIEEZFOITHEGGICE S VI ab—va it kb
ﬂﬁb EIEFEIZ B T D FFHER 2 ZRELL N2 RB o

v TIRIEREIZ IS T D MR SRR R 2 50T D,

2. BRERRKEBRFEICBSTIEEFEFEEICED
<Eﬁr§nll-E/£

FAGHE 72 L LSO BlOfEEHR & LT, BB
A & M AR IR 23 B, IR PR IR & 1k, B -
—fEREN D DFEMEE KB L, Fig. 1()D X 912, [A#R42
Wb D 5 RINEE D DS BRESHH & L Clalf & w9
HHECTH D, ZoLx, FELEREBRER, &
TR LT e W AR A R R EIR & 975, IR SR H1
FHLOMERB|ZE LTz & X1, ﬁ%$@@ﬁﬁﬁ%6#“
WEIEE L CTWZBIELL FO%E, ©F W IERRREIRRIZZE
=NRHDHEEIE. B - W%%@&BE%Lﬁgk%
BT D, L, HHFORERENG S U O EL
th%ﬁukﬁﬁ”MOi@#m%@ﬁ’”%#ﬁ<\
BREIRICZE X 03 S D61, BIEEE» S OMWMGHER
@ﬁﬂabx~$%%ﬁg@@%%ﬁmwﬁkﬁéo:
OFH ORI A L LT, BRERED Y TRV A,
BAEERE, WREFO LD L L RERMEHEIC SN S 2
L ThDH, Fig. 1(b)TiL, BEfEZ MBI L THEL
<§EL\@%%%$ﬁ®@ﬁﬁ%H%;ﬂ%fé&
BAERITITIERECESIND D, BREFIC
%%ﬁ#%@Lﬁﬁkﬁkg ﬁgﬁéﬁA i B

B AOBRICZE N7 LTH, £ O f&E
FEMINAE SHTIHE T 5, Fig. 1(c) TlEflo, B ERRR
HOEREA LR OICERT 5L, B, —KEIRE b
AR ER A2 R, BIRRICZE & N k< 72 0 FEHIIC
M%@ﬁ%ﬁk#ﬂﬁf%ﬁﬁ%#é ZD X9 7R
ZELET A 7221, BREEOMN L TR LT, 8R
ﬁé@ﬁﬁémwé%ﬁ WENCERE LR uiEze 5 7s
l/\

—J7. WMEERERIHIR & 1x, —XERE = — T O @A I IF
fi il R - % Téﬂ@f%é;ﬁ%ﬁ IBWVWT L D2—
PO LIEFEERNDFEAE L, TOFT—HO—EFL—
PR EREEGEZ L CRIB A 5 LeE, —KERED
WA N T HDRHER S D, B — Y O@EEhHE
Mz, ZEMRR EICLERFIKBORRIZED 5 L9
W ZIERERERHIR 2R E T 5 2 & T, B —EFHEDOIL
REHRICHORND, Fig. 2 @ _LRTIE, BEERRHIIR
BT T, —EERE A O — P RRER EIKR

29



(a) R REIR (b) BB ERBF

Fig. 1 Trunk reservation control.

BRI PR
L

il PRE P

i i 3

Fig. 2 Holding time control.

WEERRC

ZEAL, BEERLTCE 7 KEF2—Y B, C I3
Eéﬂ'@x I LTCLE->TWS, LAL Fig. 2D T

. GEFERFRHIR AR 22 & T, B A D —
%ﬁx%ﬁ#?&ﬁlﬁl,ﬁ% BT A LB, HIREEFIC /-
L EBHL WD, 20k, KB — B O@ih
FURBINAE SN TOLHIRRFIC/R 2 E THFETE,
DIZHEFEER L CE - — il — C HILE I LT
5o

Z D[RR PRI & 38 EE IR i R 2 PRV 72 s SR o
R LTk (2) b5, Uk (2) T, 3k
RO, — Ml EERR AR 5 C ORI AR & 18 E
L. Fig. 3 ® X 5 72 MIM2/MD/s/s; th BIIRFR 52 2R & L
TETMEEIT> TN D,

(AR ASHARE D e KAEFRIN A SL (FIRRER) 1L s ARE L
FIHREROT-DDOBIMEE th KRELTW5D, Fiz, Bk -
— MR EREDEERITENEN T, AgDKRT Y 5y
FRITHEV Y, B TR G 0 A R R VB 23 1/ e D FRER 34T

— AR BRI T — E i h, D —ESAIC, TNE
N> T b,

SCHk (2) oREREFRE LT, BIETHEL -
— WA E RS OMRE A TR L ﬁﬁ@&ﬁ HNTWS,

ZOL x| EREESERERRO B ST IEFRER b
FIHFRECH D Z L &#EZBEL T, THISNDHELERFD
MER A _RCUUETE 5 L9 ICEf a2 B Red9ic, E5
TG O TRk U CRERERRE 2 b & Tn b
F7o, BIENTRINHEIEIfa, %, EILEIED
BIZEFA, & YRR 1/ u, 2> H (DI L0 T3, —%
BanlFiag i, —MREFO BEFEERy 2@ L, 4
BAERED 9 LBy DR TINAESNOWED S &, —#K
AR OB, & BRI MR, 7> BRI L Tl

30

WA Y v = 7 MIFFRHEE (H29)

& v . BxrF
FEHADRT I : Fi1/uDIEH S
IZfE-T-BIFE = 25> = iE ERF A
ﬁ BRE th ﬁ
“==——%"s
v | B
— oy )

EEADRT I3 th —li!l"]“ )
I2fEof-FIE = B ] O —FEOEEEFM hy
Fig. 3 Queueing model.

LTW5,
Ae
ae=AeX1/.ue=u_e (1
ag = (1= Brj)Ashy 2)
Z LT, BHE th 1IZRAUCEVREL TN D,
th = min ([M] ) S) 3)

BEOREICNG)EH WL B Hm & LT, EHF oM
FRELHSBRME th L ECd 21, FIBLICINAE S D O3 EL
FEDFHTo Y | fi P ORI i OB AR & 70 D &
TR E S vy, — 5, AR o R
DNEERM CH DG, FRICNE S D ®EE L —
W%ﬁ@ﬁ@@mi ZNENOEE R ATFHE L,
Bz, WG ORI HIR SN TV Dz, —
%Wm@%@kmﬁbf@%%mﬂﬁféo:h&@ﬁ
B L, R (2) T, \BEERAED bR FFH R %
TR DIERRRIRR A 5D D ESEMER K O RO b
i, TNENOFEDa a it D EMRE L, BIME h
ZWALVEHLTWD,

s—(ae—thxa+ag)—th 4)

3. FRZEHRL-EREBRFHMOEA

AWFFECRET 2 IEF RO —RBEHIL, e, F
HHRGICNWD 2—F b b L2 —F~DR
Rl BmE LD BIRMOVEEEERR S DH LB X B, @E
Bt E CICHE T OFRF B 2 2 —VNFFRT 5 rREMED
WV, FZCARETIE, FEEROMEILERS. —REEED
R AGANRIE T DB IC 31T D B R i 2 f8E L,
IR DR A 3T D IR PR AR 35 L O W ER I
HIE 217 5 @%?T@ﬁﬂ% ERBATHIERIC L > TET L
fb3 %, Fig. 4 IZ[EIHAEEIRGIE & FEIF S = — 23X E LT
[ElH PR fﬁﬂ@*ﬁ%A.’i’Tﬁ‘

*ﬁ&@uﬁ@ A6 IRE AT 28 PR P LR R LS PR S AT D

Gitr. 2 < O—amah = — 3 REER Vo 1 X0 E Tl
gﬁ’i’ﬁ5 ZENTRIND,E TR T, /}i—ﬁ%i“—
P OWREREMN—EME L D EREL, LFDOL I



Proposed

Conventional

£

Call blocking

=
[ Jele[e[e)

Waiting queue

_ Emergency Call _ General Call

Fig. 4 Trunk reservation control with waiting queue.

Emergency calls E mergency calls

Poi. sson o Exponential
arrival A€ ° holding time 1/,Ue
Threshold
T T T T s lines
General calls . General calls
Poisson b

Deterministic h
holding time 9

—

arrival A9 Q
L andiIED C>C><:>

—

Fig. 5 Queuing model with waiting queue

MIM2/M1D2/S/S; th+m fFHATHI AT A E L TET IV

{£%&17 9, Fig. 512 MIM2/M1D2/S/S; th + m fFH1T5>

AT AOETNAVKERT, £ LT, LLFIZETVEEID

BT D&M ETT,

1. [ ESH I 38 0T D e RIS (R0 13 S K
LT 5,

C R 2 — DR RKINAE TSI m RET 5,

3. AR, MGEREORIE L. TRTN R, A,
DRT Y 3HIHE D

4. ESEEET OISR, EIIME AL/ pe DFREST AT
— R ES O G RE (— E B Ry D — E DA D,

5. [EEEROTEDOMIEE th A& L. FELIER R
W&y AR ORI th AR5 CHITEE @RS,
—WEEE VT OBEEER HUINAET 208, EH O
[EIARER A BEE th DA E OG-, BAEERE D UL
KLU, —MEFHEIIFREY = —IZINE T D,

6.  FHEEX o — QA SN REERIE, ¥ 2 — D JeHE
FCHET LI LICLD  BTINEESNDI D LT

E)O
7. R 2 —ICZEE DN EWGE | SRR ISMHE & 2
e

Fig. 6 ICAET VOREEBR OF 27T, Z 2T
LD T= 6, [BI#E S % S[lines]& L. BEME h 143 |
FEX 2 —FEm X2 L LTW5D, LOFOEENEN

=6

REBIFEIT 7 1 Y = 7 MIFSEER S EF (H29)

SRONO
De(D=D=ED |
D= D m (D= D= (D
D G D= (D= D =D
o—»—~«--@

O OO

General call

Emergency call

0.0 )¢uump( 0.1 )dmmmp

Fig. 6 Transition diagram.

Table 1 Parameter setting
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hy 10~180 [sec]
m 1, 10, 100, 1000
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High—speed and High-precision Hybrid Position/Posture/Force/Moment Control
for Multi—joint Robot
— Basic Study: hybrid position with impedance characteristics —

Qingjiu Huang, Department of Electrical Engineering, Kogakuin Univesity
Xuedong Chen, Huazhong University of Science and Technology

ABSTRACT : There are more and more needs for surface contact works, such as polish,

grinding, paint, inspection, etc. with robot manipulators in recent years. In this paper, to

achieve high-speed and high-precision surface contact work by robot manipulator, we

propose a separation method of posture components to solve the problem of the rotation

order, and a method of introducing the impedance characteristics to hybrid position,

posture, force and moment control to eliminate the interference between free space and

constrained space.
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Fabrication of Near UV Transparent Conductive Film for GaN-based Integrated Surface Emitting Devices

Tohru Honda, Department of Applied Physics, Kogakuin University
Ja-Soon Jang, School of Electronic Engineering, LED-IT Fusion Technology Research Center,
Yeungnam University
Mitsunobu Sato, Department of Applied Physics, Kogakuin University
Hiroki Nagai, Department of Applied Physics, Kogakuin University
Takeyoshi Onuma, Department of Applied Physics, Kogakuin University
Tomohiro Yamaguchi, Department of Applied Physics, Kogakuin University

ABSTRACT : The target of this project is for fabricating near UV transparent conductive films (TCF) for
GaN-based integrated surface emitting devices. The detailed research topics are the followings; (1) the
fabrication of high-quality II-O and III-O compound semiconductor thin films and the control of their electrical
properties, (2) the improvement of light extraction efficiency using transparent conductive films with dispersed
metal nanocrystals and (3) the realization of GaN-based integrated surface emitting devices with transparent
conductive films. Last year, we successfully fabricated CNT-added Ga20s3 films by molecular precursor method
(MPM) as a TCF. In this year, we focused on how the CNT was incorporated into Ga;03 and how the
mechanisms of its electrical conductivity was for these CNT-added Ga203 films by MPM. We also focused on
the feasibility study of the fabrication of integrated surface emitting device structure by selective etching using
inductively-coupled plasma reactive ion etching (ICP-RIE) and the feasibility study of the fabrication of

imbedded-type integrated surface emitting device structure.
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Fig. 1 Photographs of CNT-added Gaz203 films
fabricated by MPM.
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Fig. 2 Transmittance spectra of CNT-added Gaz203
films.
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Fig. 3 Surface morphologies of CNT-added Gaz20s3
films measured by SEM.

Table I. Resistivities of CNT-added Ga20s3 films.
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Fig. 4 GIXRD results of CNT-added Gaz203 films.

Table II. Ga and C ratios measured by EDX
in CNT-added Gaz0s films.

CNT ¥ [mol %]  Ga [at.%] C [at.%]
10 23 77
20 31 69
30 30 70
40 24 75
50 23 77

45



CNT-Ga,0;
= Pe CNT 50 mo%
c[™
S “

. A
gt =
L RN
- S,
2t R'MM\ 25ev
<) i
c 1
i) i
2t
- \;“_‘
- 1
: . : NS .

10 8 6 4 2 0
Binding Energy (eV)

,\L Ga,0,
0 ke
= M,
c
: u w’
- b.
o )
= r %
S s 256V
>t - 5\ i
? ’L".ﬂ'-ﬂ"\ i
ST O
2 \=\1-r
E | !
£ |
: : : M X
2

ok

10 8 6
Binding Energy (eV)

~

Fig. 5 XPS valence band spectra of Gaz0s3 films with
and without adding CNT (50 mol%).
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Fig. 6 Tauc plots of Gaz20s3 films with and without
adding CNT (50 mol%).
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Fig. 8 Cross-sectional SEM images of GaN etched by
ICP-RIE with ICP powers of (a,c,e) 200 W and (b,d,f)
400 W, and with masks of (a,b) photoresist, (c,d) SiO2
and (e,f) Ni.

Table IV. Etching depth and taper angles of GaN

shown in Fig. 8.

any T murirms 7ossesy
(W1 [pml] [°]
AZ5214E 200 0.98 44
AZ5214E 400 1.10 52
S102 200 0.80 60
S102 400 0.78 20
Ni 200 0.88 84
Ni 400 1.06 84
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Fig. 12 GaN-based LED installed in Si micro-cup

with collect angle (as standard).

Fig. 13 GaN-based LED installed in Si micro-cup

with certain twist angle.

Fig. 9 Photographs of Si micro-cup substrate.

Emission images (a)before and (b) after installation of

LED tip into micro-cup structure.
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Fig. 14 Photographs of CNT-added Gaz20s3 films
fabricated by MPM.

Fig. 10 Photographs of Si micro-cup substrate,
installed GaN-based LED.

Fig. 15 Photographs of CNT-added Gaz20s3 films
Fig. 11  Enlarged photographs of Si micro-cup fabricated by MPM.
substrate, installed GaN-based LED.
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Fig. 16 Photographs of CNT-added Gaz203 films
fabricated by MPM.
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Study on Strong Ground Motion Prediction Method

and Its Application to High—-Rise Building

Yoshiaki Hisada, Department of Urban Design and Planning, School of Architecture

Tetsuo Yamashita, Department of Architecture, School of Architecture

Mako Nakanisi, Hanako Aoki, Architecture Program, Graduate School

ABSTRACT : First, we investigated the characteristic strong ground motion near faults,
such as the directivity pulse and the fling step, using the theoretical simulation method

(wave number integration method). Second, we have been developing an effective

seismic retrofitting methodology for high-rise buildings for considering the near-fault

strong ground motions and the long-period ground motion, and applied it to the

Shinjuku Campus building with 28 floors.
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Fig.1 Characteristics of the directivity pulses (left) and the fling step (right)

(2) Fling Pulse (left: velocity) and Fling Step (right: displacement)
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Fig.13 Estimations of the damage level at the edge of the beam for the various input ground motions
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Study on self-sustaining living environment support switch based on needs survey of
neurological disorder

— EOG Analysis Algorithm for Biological Switches —

Hisaya Tanaka, Department of computer science

Hiromi Fujimori,

Economic and Social Research Institute (ESRI),

Cabinet Office,

Government of Japan

ABSTRACT : We are developing switch using Electro-oculogram (EOG) to support life of
people with neurological diseases. The switch determined by threshold method. In this

study, we investigated two threshold method. The first method use ratio of amplitude to
RMS. Second method a value obtained by multiplying RMS by a constant is threshold
value. In result, Hit rate was 86%, and FA rate was 16% in first method. In second method,

the hit rate was 84 %, and FA rate was 16%.

1. [FL®IC
R A A~ F 135 BAL(Electromyography : EMG),
% /7 (Electrooculography EOG ) , ¥ {EZ

(Electroencephalogram : EEG) 73 EAKIE 5% -
BXEEEEOZ ETHD. EERAAL v F X &
7R o T AR EE B C bR AR & W TR E O BREN
AL 72D 2 ERHESIN TV DI AZERE R L
fiE (ALS) (T8 = 2 — 1 L OREEIC L) FEE BT o
ENHEEE 22 DR T D, Loy L ALS OFRBER
T%ﬁ%@@_i&%wﬁéb_<wtwbnfwé[L
ARERIZ I AN EDOBAL, MBI A OB NHE L
TWn5. IREKEBZITo L & LZHEfﬁ‘EJ—JL@ﬁﬂﬁﬂWE
T 5. ZOBEMEELE LTS OBIRENMN TH (3]

IREENLIT ALS BE CTHEAWRERAERE S TH 2. iilﬁi
2L v FITBEAFICL DT VEEFEOBRIEL A EE
L, N#EFOAHEZHGTE LB ;%%@iﬁ@g%rm
bEEsZ ENHED. LinL ALS 2 4HE LIRS
R KD EBAA v F ORI D . I HW B
2B OBMEREICE L CRIBEORE D & OfF AZEN K
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ENWTZORREFIZ L > TRE L2 TR b nie K
b2Vl = 2 TRIFR CIEAERA A v FICIREN %
HB0, HAZEEBBLIERETLITY XLEBER
L7, 73 X NTIEBEEE e, BIEE LA 2 fE
FEE R UM RS 2 bl L 7.

2. f@EH7ILIYXL

2.1 @BHE7FILIYXL

BEEX OB INTIXEMEEEZ H e, BEE TR
WEDTZBEA B IGEICHRET 5 FIETHD. T
=Y X LXIREAL O IRIE Offa il & F2hiE T 5 R
YIS (Root mean square :RMS) % W CEIAICRE
B F 7o (RS 2 B R LREAT 247 5 . HRIE O #ExH i 2
WD BEENE IR EALIXENMEIZ K » TEMAD EAIZKE E
NH=HTHDH. WIZRMS 2 W58 H X, RMS 3%
ETH Y EERIN 7= O REZOmREIEZRkDDH L
DHRLNETH D, BIMICFHET L8 M & LT3 AER
BEORDL EOBRBHET2DTHD.



2. 2 Doubled Constant to RMS (DCR) %

DCR EIFBMEICENETH D RMS 2 EHHE LI b D
ZHOWAHFETHD X)), EOG(t):tE#*IJt BT LR
BALDETdH 5. RMSEIIIRZ t 12817 %5 RMS D%
%waaRMMﬂ%ﬁ%%mﬁﬁZ@%@ﬁ%ﬁ%ﬁ
MLUTEHMICHEH L7z, RMSICRAET 5 EMH a 3L ]
%@N§X%5~T%6 EOG)DHaxHEN a 5 L1=

RMSt)% 2 7235
{ |[EOG(t)| = RMS(t) X a--- switch on

|[EOG(t)| < RMS(t) X a--- switch off @

(2

2. 3 Ratio of EOG and RMS (RER) i%

RER {EIZIREN & RMS ORE AW THRIHEZTT S 5
ETHD (3. KAl t OB OMERHE L RMS Ot
REFE LT2/XT A —H —ratio kl:[:ix“‘)‘“%) b LIRME &
RMS DN ratio B2 25 EIZIX AL v T HAT S

Nz L HETS.
|[EOG(D)| .
RMS(D) = > ratio --- switch on .
|[EOG(D)| , .
T.S‘(t) < ratio ‘- switch off

3. EBRXFHELUHIT
3. 1 EBHME

EZRLETAITY RACOWTHRHEEE 233 5 7
DA TA RN T e ST A EER L EREITo T2
DCR L O#EER# 1% 20 (ROMEF 72 BVE 5 4. RER 1L TiX
5 NDHEF 72 20 KRB MEA R G & LN 1 A1 K 578
%tt;ﬁ&a“éf:&)ﬂ%&%ﬁ%& Uiz, BIREEOREEE L
T 1 O IR AR L, Hit BE& FA RE2HH
Lt(45*3 COERIZTLFRRTE FEIRET D
THoemBsE LT B OB 2521 T2 KR E 5 H28-
22).

3. 2 EEBRHEH

AREN 2 ST 572D ® % —121% OpenBCI % M
VW 72 . OpenBCI ¥ Joel Murphy &
Russomanno (X > T BRIt —7 Y —AD~
NFeo Y —ThH%. OpenBCIL 34—V —AThD
7o, RIMZEEDT N T A L& FIELUEREAT 72, + o
7V v Z AR EI 250Hz, /N KRR T ()L H % 5-50Hz
WRRE LR AT > 72,

Conor

ALy TFBRADSNTEHETS.
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3. 3 FERBRANE

BBRE K L CEERAL v T OANEEEZIT>TH D
W, EOREEMRIITE 500 FMREEL 72, EBRAEIIE T
To7e. ANEEICIZEATHE L 0 PR L CHIRER A L
LB AZFE L (5], (255 0w R % I i
(Reference) & 45 B2, ARENFHAH OB A A7 IRERD
1l TS, 74 /L% MO GND /A FEEICH#E Lz (K
2). EBomnEX 3I1oRT. EBRRB O YD O 20 B
MZEHIC L TH B WEMER R Z 3. BEREE 5 B
ELEOBLEHEM AR LD 10BMELIEY FEL
T 10 By Miolz. FHERKEO T A —%—X DCR
EORETEH a=2.5, RER LD =EL ratio=4 (5% E
L7=.

hit

F4 x 100 FA>0
{FA + CR ( )

FAZR(%) = (5)
kFA T CR X100 - (FA=0)
#1553
Tablel Recorded matter.
e ankoy)) fRi7ze L
BEE . .
B0 Hit Miss
B ER
oL FA CR
3 F
\
Reference GND
1 R
Fig.1 Electrodes position.
Repeat
10 second 5 second 5 second

Total 10 set

2 ERRoith

Fig.2 Measurement flow.
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4. EEHER

DCR {EIC L 2 Ml A 2K 2 12”7, DCR IETITak
BE 5 44 3 ATkt L CEMERRIFFIZAT o 7o iifE & 37
THRIT 522N TE. LrL, FA oEEKICHOWT
Sub.1 1% 2 BEIFLE TdH - 7278 Sub.3 X° Sub.4 [ FHIEE X
72 LI FREE O X TR ShCuvjz. DCRIET
IEEEZ RMS OEKMHEIC L TWAD, Wl OBENIL 10
pV RRE LR o0, BEE & IREAT O 203 BE 3 R HY
P 2= % 2%, wIZ RER IETOMBEIE AR 3 125R
I BH R E DWW T DCRIEICH AR TY - TV D Al
BHICBE L TIREATWS Z ERbh5E. ZOROTY
Hit &P FA EE2K 41287, ZHH THRIEICEL
TIZ DCR #4725, MRHICE LT3 RER IENEL TN D
ZEBnbns. RERIETIHIREN & RMS OLEE LT
W5, RN ELL FICE LR WSRO EE L
W OB N D I ol b EZ D, DOtk
HR D7 WP EE N D el Ipofe &BE 2 5. HE L
RHRSEX N L — KA 7 OBfRCTE{bT 5. T2 TARHE
BCEfF L2 10 N7 — & 2 AV CHfE 2 2 b s
HyIalb—variE{ioCHit ®E FARAZRD -

# 2 DCR ED R (10 347)
Table2 Detection count of Method 1.

Hit (=] Miss([a] FA(=] CR(=]
) ) ) )

?b 10 0 2 8

Sub.

5 10 0 4 6

?b 10 0 5 5

Sub.

) 8 2 6 4

Sub.

: 8 2 3 7
#* 3 : RER {EOfHEH (10 347)
Table3 Detection count of Method 2.

Hit(=] Miss([a] FA(=] CR(JA]
) ) ) )

Sub, 7 3 1 9

1

Sub.

5 7 3 0 10

Sub.

3 7 3 2 8

Sub.

. 9 1 2 8

?b 9 1 0 10
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mDCR{LE mRERiE
3 HFIEOTE Hit £ & FA #
Fig.3 Average Hit rate and FA rate of each method.

5. FHHEIS—FICLDHEMEIIa

5. 1 YIal—yavhaE
Yial—varTIRI04SOFHNT —F 2 HnTE
NENORHEORIKEE AR 7. v Ialb—v
3 VEITIBICNT A —F — 2 Bl SEE M= T — %
(Equal Error Rate : EER) % 3K, ik HIEIZI T 2 Y]
IpRT A= —%& KT, EER ILGEREHMT O K5 EMERE
Eﬁ&bf%m%hf%m]ER#méwik%Eﬂm
WE I TWAS. EER IX Miss & FA FORZHEMNHRK
O HID. Miss 1T 12006 Hit #E2WHTHZ & TR
7.

L—ray

5. 2 YIal—LasiER

FRICTRELZF 10450 F =4 2Ty a b
—Ya v EI{Tol. NT A—=F—IHRHBIETIE 1.5 05 4
FET0.5 47792, RER L TIL 2~5 £ T 0.5 44 TEA
SHZ. I alb—va VRO DI Miss & FA
o777 EFK LT (X5,6).
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FA rate
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Fig.4 EER of DCR.
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o]
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=
8
g 0%
A
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The value of ratio
e A rate
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13% 14%

Percentage
3

00 N
Hit= FAsR
mDCRi{E  ®mRERIE

6 EER T L 2 B0 -3 Hit =8 & FA =
Fig.6 Average Hit rate and FA rate at threshold by
EER.

%4 #eRE =& o EER 12 Lk ABERED Hit % & FA

Table4 Best Hit rate and FA rate for each subject.
DCR % RER &
U e
Sub.1 80% 5% 80% 10%
Sub.2 80% 10% 90% 10%
Sub.3 80% 10% 80% 10%
Sub.4 100% 5% 100% 5%
Sub.5 70% 10% 70% 20%
Sub.6 80% 20% 80% 20%
Sub.7 70% 30% 80% 20%
Sub.8 90% 20% 90% 10%
Sub.9 80% 20% 80% 20%
Sub.10 90% 5% 90% 5%

FREEIZBWTEER & 725 72/37 A —% —@ Hit %
& FA %X 6 12777, DCREToO EER IZRETH a
23 3.5 (T OMEN e b RHEE N @2 &3 ahoTo. Z
DR Hit 2813 83%, X FA L 14% Th o7, 3£
BRI D alX 2.5 Tho72nd, BN L3> CT5 729 Hit
EREHLTNDHD FA RICEHL TUIRE <KD LT D.
RER £ To EER X HEREE ratio » 3.5 DIFTH - 7-.
Z OFF Hit 8 82%, FA #3 16% & 72 o7z, EERFFD
T A—=H =3 4 THY, FEEKLY LEEN TR
72 Hit #BRTFAY FAERERDHEWVWS NL— R4 7
OEBERRAONT. I 2 b—y g UERICE W T Hit
#OFAF L HIZDCRIEDIF I NENALTND Z ERSN
o7z, LML Hit , FAEOER L HIT 1% & RWMET
HOHTOETFIEORIEEICET VW EEXD. £2T
W = LI FiED EER 2KR®, &t EER UV
ED Hit L FA Ra2RKD7. #REFR 418 T. 10 A
DI TIE DCRIEDHEIEE S o7, LavL, Sub.2
X Sub.7, Sub.8 ® 3 4% RER %D J578 Hit R & FA %
BEL, HREICL > TIRB2RRMIERH D2 L0 0Hh
o7z,

6. &£

WO 7 1 Y = 7 MRS (H29)

T T A FERICET 2R E RS & DCR ki
RIS, BREEICIEERREICENL TV D Z &0
S, ZZTYIal—ya 0Bl Sub.l @ 1 [HH
ERICEFIEONRT 2 —2 =2 L DB OE NI
WTHELZ LT, X 715 DCRIEICH T B IREN Ok &
AT a 0> TE L LzMEZSEHTELEZLD
ThD. 30.2 imiZ TAAMERITONL TS, 281
13T a=1.5,2.0,2.5, 3.0 £ TORME TEMHAEE T
L2 Enbhs. K81 T L FIKEO RERIEIZET D
IREBALOHMESHE & RMS O TH 5. RER ETIHHERE
¥ ratio % 2.0, 2.5 ,3.0, 3.5, 4.0, 4.5, 5.0 [ZEH =S, )
YEZ1T - 72 30.2 LIS Tl ratio=3.0 i 2 5 Z L N 7¢
<, WIBOEARIZIBIE LA > TWic kB X b
L. ZhooZ Enn 3.5 HiTilk7Z X 512 DCR i
EOG MioE XMt izim<, RER EiTfdhicmne s
Zbhb.
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Fig.7 Change threshold in DCR.
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83%, FA 373 18%, RER & TlT Hit 325 82%, FA FE»
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Development of Evaluation System for Artificial Arthroplasty
with the Mechanism of the Human Lower Extremity

— Simulation of the human gait —

Yoshimori Kiriyama , Department of Mechanical Systems, Kogakuin University
Kengo Yamamoto, Department of Orthopedic surgery, Tokyo Medical University

ABSTRACT : Musculoskeletal simulator to evaluate artificial arthroplasty similar to the human

lower extremity has been developed. This simulator has eight muscle tension generators and the

muscle lines transmit muscle tension during motions of the simulator. In this study, we simulated

normal human gait by the simulator. The muscle tensions during gait were calculated from the

joint moments and activity patterns of the muscles. As a result, the simulator showed the joint

movements similar to the human. On the other hand, ground reaction forces were not necessarily

similar to the human gait. The tensions were controlled delayed to objective tensions. Also, the

simulator system has damping factor along the tension wires. Although the simulator has some

limitations, the simulator could simulate human gait kinematicaly. Therefore, the simulator

should be useful to evaluate artificial arthroplasty.

1. [FLC®IC

B ICR U HBEEERI, BEAEORE 2K L
7Y, EN#ORKLELT2HELEDTND V.
ROAD(Research on Osteoarthritis Against Disability)? F4%
k5 &, BHARICE T 22 PER B E (Knee
Osteoarthritis: i OA)D BT EX, HEE T 2530 A& S
TW5 2. EIEVERIENE (Osteoarthritis:0A) X, TFHOR
HICAEIE L, INils DS & NS0 ) R AT 7R & DRk <
RBERNBRIET D, OA 1L, MECIREE D AR — 7|2
Ko TREDREREL, Zhicfthy, BRogngwy s
Z LR o THENRORIBRRCBIE RIEN A U D . SEIRDS
HEATT 2 EMBRE Ly, BHEFm, FIEOH
(quality of life:QOL)YDIX FOERKR D—> L 70 b, £, X
TN DO LIS, BFEMNRAENKELIRY, K
St E S 2 5. AFICBT D EnttaIc vy,

OA DHEEBOEENIH SN TH L5720, OA DT LR
EEDORIITEBOBE L e > T 5.

OA DIRFIEL LT, HEEWHE, WMPER EHA R
TRED TR TWS 0, BIERE DN RM 78t ik
& UL CA TSR AT Rbn T g, AT %S
RV AN =X B E, BRIZEBITD AL
BE 1 (& L 1f7 (Total Hip Arthroplasty:THA) & A T RS & &
Hift7(Total Knee Arthroplasty: TKA)DJEFIFIE, 2012 4»»
5 2015 AR/ TREBE LTV 5. 2015 4EE T, THA
& TKA [FZZNE 54,504 1, 68,640 1 H 1T T
E) 3,4).

A TS O AFEE T — A 20 FFLLEE ST
%9 oL, MWAFEBICET S Z &7 < AT
WEHRBENAE T CLE Y, HEREZET 255035 5.
THA & TKA (23T 2 PIEIFIRREO FE =T EnE
82%, 3.1%&7->THY, #9000 JiE i 23 FEHL & 72 -
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Tb‘%) 3, 4).

REER 2 MBEORIK & LT, BEEMEOARMICL > T
AT DOLIIABRY 7 NDRVIZE DA T T b
OABEN DD B A, EEFEINIC X B HIEM, BEICADA
UVEFRIR, B EE IR A B YA R
HEFohbd.

AN LB omHERT, BICEBROBEL 7 U —
T THRE SN D, BITIRFOREEIAE L oA E T
L, 2% 50 ik LITH Z & CiMiicind. L
ML, BATO ISO MIIZH T DT EHEBIL, IR O
HEERHZPLE LERMEE 2> TR Y, a2 HEHE
EICB T D3 £ TICIZE - T, 2D, 4T
DA OEER B s L7z A TREICKR LT, oI idakb
TE TV,

EEEO N TR 27469 5 721, ERNICE T 5 iF
EAEFUTDZEEZAME Lzt ER O N T
LRI ENTNS 6D, LavL, BFICAIBEZRO DR
W7eFEBR & 720, mEMZRRMENAET 5.
2D, in vivo(EEMEREE TIE2 <, in vitroGEAELE
POICERT DRI A S EE L STV 5.

H BRELZfEHT (Finite Element Analysis)iZ 565 < A T.B
WO HITHOTND =0, L, AT BHENRA
1TEEZ & o A 7245 5 2 BB AT O 7l & 72 > T
W5 ZER, JHFOHEMMEOBHNA TN+ THhD Z &
e, BERZ .

s L0, AR O R FEEE T 5 7212,
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Development of Rare Earth-free Novel Superionic Solid Electrolyte
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ABSTRACT : We have prepared glass-ceramics of the phosphorus-containing NasRSi4O12
(N5)-type (R = rare earth) Nat-superionic conductors (Narpsio), and confirmed wide
composition range and various frame substitutions. The R elements may have
significant effects on the conduction properties, as well as the crystallization of glasses.
However, the rare earth element has a problem in the amount of resources and cost.
Therefore, by replacing the R of the N5-type structure with Fe, the synthesis of
inexpensive N5-type glass-ceramics of the rare earth-free is expected. In this sutdy, the
glass-ceramics of the phosphorus-containing N5-type conductors were prepared from the
glasses with the composition Nas FePsSis-+O12 (x = 0~0.2) with investigating their
thermal crystallization conditions, and their ionic conductivity were evaluated. The
conductivity in the grain of the glass-ceramics crystallized for 2 h was increased slightly
by the addition of P, and the conductivity was decreased by the longer thermal
crystallization probably due to the formation of the impurity phases. However, it was
found that the obtained N5-type glass-ceramics of the rare earth-free exhibited excellent
conductivity of the order of 103 S cm™1.

NasRSisO9 (N3 %), NasRSiaO12 (N5 ). NagRSisO1s
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Table |  AHAL D E REJE &R ORI E

Electron . ..
. Grain conductivity
sample conductivity /102 S el
/103 Scm'!
PO 0.00292 5.72
P1 0.00300 6.53
P2 0.00409 8.72
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Fabrication of photovoltaic lithium-ion-battery of all solidified materials and enhanced capacity

Hiroki Nagai, Tomohiro Yamaguchi, Mitsunobu Sato, Department of Applied Physics
Yukihiro Kudoh, Department of Information and Communications Engineering
Chihiro Mochizuki, Division of Liberal Arts
Li Lu, Department of Mechanical Engineering, National University of Singapore

ABSTRACT : We examined the LCO and titania thin-films were fabricated on an FTO glass substrate
by the electrospray deposition (ESD) method. The average film thickness of LCO and titania
increased linearly with the used amounts of each precursor solution. In the case of LCO, the XRD
pattern and Raman spectrum was consistent to spinel crystal, without forming any Co304. The
electrodes with the active materials, titania and LiCoQO,, were assembled into a sealed sandwich-type
battery. A charge/discharge test using a current of 0.2 mA was performed with a DC voltage
source/monitor. Averaged potentials of 2.5 and 2.1 V were observed by charging for 1 min and
discharging for an identical duration, respectively. The 1-sun irradiation was achieved using a solar
simulator and the voltage change was measured with a DC voltage monitor. The charging voltage of
the assembled battery was 1.15 V by irradiating of 1 sun (100 mW c¢m™); the self-discharge voltage
was 1.14 V. The averaged voltages were 1.1 V during 1-sun irradiation for 1 min. These results
indicate that ESD method is useful for fabricating the all-solid thin film PV-LIB with high capacity.
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Fabrication of Innovative Metal-Based Piezoelectric Composite and Establishment of Its Characteristic Design

Method

Tetsuro Yanaseko, Dept. of Mechanical Engineering
Isao Kuboki, Dept. of Mechanical Engineering
Hiroshi Asanuma, Dept. of Mechanical Engineering, Chiba Univ.
Hiroshi Sato, Advanced Manufacturing Process Institute, AIST

ABSTRACT : Piezoelectric ceramics are used widely as sensor and actuator materials due
to its excellent mechanical-electrical energy conversion function. However, piezoelectric
ceramic has poor mechanical properties such as fragility (fracture elongation of
piezoelectric ceramics is almost less than 0.1%). In order to improve the mechanical
properties of piezoelectric ceramics, authors developed surface oxidized nickel
fiber/piezoelectric ceramics/aluminum composite. Surface oxide film of nickel fiber is
worked as insulator between nickel fiber and aluminum matrix, also worked as barrier
from reaction between nickel and piezoelectric ceramics during sintering the ceramics.
To embed surface oxidized metal fiber and piezoelectric ceramics in aluminum matrix
without losing functions, Interphase forming/bonding (IF/B) method was used. As a
result, the surface oxidized nickel fiber and the piezoelectric ceramics can be embedded
without fracture in aluminum matrix by using IF/B method. In addition, it is confirmed
that output voltage was generated by applying impact to the fabricated composite, and it
was confirmed that the piezoelectric ceramics and surface oxidized metal fiber were
embedded without losing their function.
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Fig. 1 Schematic of proposed innovative metal matrix
piezoelectric composite.
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Fig. 10 Waveform of output voltage from the fabricated
composite.
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Fig. 11 Cross sections of fabricated composite.
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Optimization of microstructure of sound-absorbing poroelastic material

by homogenization method and topology optimization method

Takashi Yamamoto, Department of Mechanical Engineering, Kogakuin University

Shinji Nishiwaki, Graduate School of Engineering, Kyoto University

ABSTRACT: An optimization method to design micro structures of sound-absorbing poroe-

lastic media is proposed in this study. First, Biot’s parameters are identified for various micro

structure of sound-absorbing material by using homogenization method and the linkage between

Biot’s parameters and the parameters of micro structures such as pore radius, fiber diameter

and pore radius of cell membranes is derived. Then, the parameters of poroelastic materials are

optimized by using transfer matrix method and genetic algorithm to maximized sound absorption

coeflicient at prescribed target frequency range. The optimal micro structures are verified by the

homogenization method.
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Fig.1 Schematic view of homogenization of sound-

absorbing poroelastic material.
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Fig.2 Dissipation mechanism in poroelastic material.
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Fig.3 SEM images of typical fibrous poroelastic

materials.
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Fig.4 Orthogonal parallel fiber model.
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Fig.5 Comparisons of equivalent density and bulk
modulus obtained by homogenization method and
Biot’s model with identified parameters.
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Fig.6 Microscopic parameters of fibrous materials.
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normal incident.
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Tab.1 Optimal microscopic parameters.

Freq  d[um] dy [um] ¢ [-] ps [kg/m?]

250 Hz  4.572 6.452 .828 1650.

500 Hz  4.956 14.049 932 956.6
1.0 kHz  3.278 25.472 987 1301.
2.0 kHz 3.535 42.102 .994 944.5

4.0 kHz 34911 77.764 904 2000.
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Fig.8 Schematic images of fibrous poroelastic ma-
terials optimized for 250 Hz, 500 Hz, 1.0 kHz, and
2.0 kHz.
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Fig.9 Unit cell model
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Tab.2 Design variables
Design variable Min Max
Unit cell size L 1.00pum 500pm
Porosity ¢ 0.70 0.99
Young’s modulus £ | 1.00kPa 500kPa
Density 800kg/m? | 1500kg/m?
Loss facter n 0.010 0.500
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Al L7 TRV ERZ R LTS 2 ERb
Mo ZEFRLRTEVEEZ R LTV D, B R MR O
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Tab.3 Optimization result of L,W,¢
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Fig.14 Optimization result of cell model

Tab.4 Optimization result of properties
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Fig.16 Camparison with homogenization method
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Tab.5 Optimization result of L,W,¢
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Fig.17 Optimization result of cell model

Tab.6 Optimization result of properties
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Study on Action Inducing Mechanisms with Somatosenses and Audio—Visual Stimuli

Tadahisa Kondo, Hirofumi Nakajima, Department of Informatics

Akira Utsumi, Norifumi Susami, Intelligent Robotics Laboratory, ATR

ABSTRACT : This project aims to construct the model of action inducing mechanisms by
somatosenses and audio-visual stimuli. This paper describes the results of the project as
the first step. First, virtual reality system was constructed for demonstrating the sound
localization reproduction. Second, attention drawing effects using 3D sound was
investigated. Finaly, effects of somatosenses on the position recognition by comparing
between haptic information and visual information. The results showed that the 3D
drawing sound was prior to 2D sound, and the different driving positions might affect the
drivers’ recognition. These results also suggested that further investigations could achieve

the aims of the project.
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2-1 Design drawing for VR theater.
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2-2 VR theater (Main room).
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2-5 Arrangement for microphone arfay
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2-6 Arrangement for loudspeaker array.
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2-7 Sound position estimation based on CSP.
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2-8 Estimated and practical sound positions
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2-10 Evaluation points for sound
localization.
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2-11 ITD between real and virtual sound source.
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Study on diagnostic method using neural networks for the lesion of the auditory ossicles

Masakazu Mukai, Department of Electric and Electrical Engineering, Kogakuin University
Ichiro Takano, Department of Electric and Electrical Engineering, Kogakuin University
Yutaka Fukuoka, Department of Electric and Electrical Engineering, Kogakuin University
Sadao Yamazaki, Department of Electric and Electrical Engineering, Kogakuin University
Taro Inagaki, Otorhinolaryngology, Tokyo Medical University

ABSTRACT : This study considers 2 diagnostic methods. One method is using neural networks

for the lesion of the auditory ossi-cles. The actual precision of the diagnosis of the lesion of the

auditory ossicles is about 50%. We propose the diagnostic method to improve the precision.
The neural network is constructed by using the MATLAB neural network toolbox. The neural
network is tested using the actual data. The other method is to use a state observer for the

state estimation. In this year numerical model of the auditory ossicles is derived and

simulator is constructed. Further experimental set up is carried out to identify the

parameters of the numerical model. For a preparation plastic models of a malleus, an incus,

and a stapes are made using a 3D printer.
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Fig. 4 Data obtained from tympanometry.
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Tablel Results using neural network.

wiE 1B [ 5 HfE T ESUN
AR [%] [%] [%] [%]
5 56.3 65.5 40.0 56.8

160 56.3 55.5 33.3 51.1
165 65.0 66.0 31.0 54.0
360 72.0 56.0 46.0 58.0
365 79.0 64.0 41.0 61.3
365(noise) 78.0 61.0 45.0 61.3
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Fig.7 Simulation results.
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Fig. 12 Model of a malleus

Fig. 13 Model of an incus
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ABSTRACT : Epitaxial growth, fundamental material property, and their correlation with
the device performance were consistently studied to realize functional deep UV
photosensor using III-VI oxide semiconductor. Conductivity in «-Ga20s3 layer was
successfully controlled by Sn-doping in the mist chemical vapor phase deposition. By
employing undoped layer for the active layer, maximum responsivity of 1 A/W was
achieved in metal-semiconductor-metal type solar-blind deep UV photosensor.
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Fig. 1 Capacitance-voltage (CV) characteristics of SAM Fig. 2 Capacitance variation as a
capacitor with the control sample (without SAM). (a) f = function of bias frequency both with and
100 Hz. (b) f= 1 MHz. without SAM.
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