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Mechanical Motion Oscillator Based on Energy/Phase Control for Legged Robots
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B 1FETIE, AFEEOYE R LA MOV CREEMZE A2 22 2 TRl L 7=,
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A Study on Machine Learning Based Detection of Android Malware and Stego Images
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T7ANRA— T4 T FVREODTOEZNAT 4 7 B LU HBENEKRRTA
N—txa )T 4 BBER>TND, BBEOUANLAXRY 7 ML BEMOKED
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RET D, ETF—Fty hMeHWiHliz17v, 22 5T 7RG AL il LT, #
HFEROMIRE RS L, FERFMB IOBIEEICEA L TEATWD ), L0 EHE
FZIEWT WA Z & ZoRT,

5T, ¥/ VEDRBRNTHE N Y A D S 7z AT TR~ DX H % 12
FT 5, RRETIE, LEOY T FNVOMDIAARTIEZBBRICEREREA L-5E, E
for L CRERO @ATICHOIA T M Z R L, > 7T Azt 52 & T, FEEZRET
B EF—HEy hERAWEY I ab—Ta a2V, BELFT, ARG L L
T, MY A ZBITER SN AT TEGOBRIEE 2 W Eie Th D 2 & 2md,

F 6 EIAEam CH Y . A LONBELRIL L T\ 5,

-12-




EEDEE

WA 55 5677 7 K 4 I IR
MOCHEAMYE . Eh BERRRTIERR T+ TR
AlEE  BIERBATHR T W EE

B2 EFE RN A % it () KPR e

s NG T M REEE

T+, &+t (%) |, IR E AR OFAEE K CIE, TA Study on Machine Learning Based
Detection of Android Malware and Stego Images (B FE IO\ /= Android /v =7 & &
T TEG ORI HMF90) | L, 26 EmENLERIND.

A =y MO IS, FEFRITERRAEENEBR L >oHDH—FHT, BT 774X
A= "I AT TVREDTILNAT 4 T 2B LR, ER A NN—tFa VT 4%
BEoTND, UANVAKRY 7 MR, BEROBEITH T DMEEIR SN TWD A, Skt
L7 TOBBICKHLTE 20 TRV, BOFEEZERT H 2 LI2 LD, WENFEOSHTR
KLTFIEORFIAFRE L 72 B 72, T VX INVAT 4 TIZBIT D HEBRAE, YA —tX=2 T«
TEICBWT, O EERMEERO — D25 TV A, BWEBRENEINL, AT 2% mIc Lo
T, BRAOKZLW D = ENA[RER T — X TEREN KR E S B 5720, ZNEHUTEHME Uit iR
LD ENBBROBEL 72> TN D,

AT, FABERCWEDS SOBLENS, Android vV T =7 &, BBRICEN,ET 07T L7
ExANEOBITITME TE RV > 7L & U CTHRDIAL, BN EZITH 2 L S AHEZR
A7 AEBIZER L, ZbICk LT, EEIZE SV TR R e AR E L, 7 —4 4%
ot I aL—ravicky, BEFROFMEERL TV,

F1ETE, TUINATATICRBIT DA NN—Xa )T ¢ B EKERMOEENE, B
O, HEERSHVO L MHEEREEE L, AFEo BR EMEM T 2R TWn 5.

FH2ETIH, VAT LAET IV ERBEET VOEREITRST20O0, AWFICIZBEET 2 RS
IZOWTIRR, EF—Hty hOOgrEzE LT, TNOLOMEREALMNIL TS,

% 3 F T, SSL (Secure Sockets Layer) Y — SZEEHEDOZRIEL~LIZEH L7~. Android =
N =T REEEREZEL TN D. T —2ty FERHWTEFHIEZIT, #2508, ek
MTERNWY AT =7 2L, BERENR LT 52 L2RLTND.

WAFETIE, =2 a T OMRILICEH L1z, Android ~ /b0 = TRENEZIRE L T
5. FEF =Ly NEAOWTEFHIZITY, BRI L i LT, BaniEROMNE RS
L, FEHRFREB L ORAREEICE L TENTWA Z E2pm L, FEEHICE L TWAH Z 2 5

W5 BT, V7 FIVHDIARBNIHEIN Y A X0 SN2 AT TEIEA~DORE L LT, ITED
T FNOMDIABZTIETIE, ERICEEENEH U 725E 3 L ClRERO E AT oA TefE )
WD EIWZEBRL, YA L TR RET MM RELCND. ETF—FtEy
FNEHWEY R 2 b—a U&7, BEFRIMER SR E i LT, fii/h ) A X%RICER S
AT AW ORI E L L TEHZ AR LTS

FeEIIMEMTHY, KR LONBEB LIPS HROBEERIEL TV 5.

Pk, RESXOFEHL, TUOXNVAT 4 TIZBT5&BTH5H Android ~ /L7 =7 & A7 I
2%k L, BB IS RS W R T AR L, T it Y R 2 —v g v
W2k, BEFROEDMEEZHLNCLTEY, T%E, TE¥EEFESGTLEANDRLIRN. K
ST, KX OFEZHIH L (T%) OFMNEZTILIERDHLIHLOLRDD.

-13-




HEE 255692 5 K 4 {SZ NS

Krylov Subspace Methods for Functions of Operators and

Action of Operators on Vectors
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EE, ETAVBEEN O Krylov ¥ ZEMIEICB W TEB(LO - OICIRE ST E ATl
HiLZ#EAT 5 IS T 5 2 L ERT.
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WRBIISCTVMERZ IEICHAICHME T 5 L WD | HHEREELZH O LTV D,

BABEOKIE T, BFETEONEEEZ F & O, RAMBEROZEMEE VM IERIZET 5%
REBEETIRLTND,

AGH L ORI, DNADEMALZ T HSE TH S VM 25, HIRE OZFES 112 X - THRIEIC
FEHESNDZ EERZHLMICLTWVWS, 512, ITGBL X° ErbB4 0 fifaR s AR A lET L 2 &
WX, VMEEPFHEFIEETCH D Z L2 RLTEY, HIHICBO TEREVNLDOTHS, Lo
T, KX oOFEFIIE L %) OFNEZTIERBHDL LD LR D,
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2 H 255694 75 K 4 A

3

PSR 2 LTz
B N R ERR OB REA#AT

BESUIMENR, &7 N7 BICHe< % 3 OAMmEeE L THERNmE > T D, FEHN 7
NZ BN D REBERNL. 2 T EDGUW, T AT 4 T CREN R EICF
HELTW%, £ LT, Zr "I E~ORERMNINE RS 2 OB sBFER TH 5, bEY
Yo BEORERERR, AR K OWREZR ST T RB LMY 51213, FEHEMBS LU
BERSBIER IOV T ORI R Th 5, AL Tk, 2 MIEORHE & <z fit
B2 3 FMIHOPEIBEFRICE A L, BEEERATICH D fLA T,

(1) FGLYL DZNAaINHFT Y F e Ruaxifhl 20OBEBEREDORE

FGLL @R IMIark L v FGLL 2L, BESW 21T/ & 2 A, Lys6s (281
HITNANHT T Rk Redx vl (GGH) L b b HEM~ R A Lz, A
L7-EHin GCGH TH DI NSO EHEEBEEEEDOREDO O, LH3 B LW
GLT25D1 / v 7 7 7 M OWCRBRICE BN 21T o 72 k6%, LH3 37 v a—=
0, GLT25D1 A H T 7 b — A INZE L TWD Z ERH LT o7z, [RIRFZ,
FGL1 @ Lys65 OMESHEAMiNERRIC GGH TH D Z LAVRE NIz, S b, BRIKZH
WEEHTIZ LD . GGH 23 FGLY1 # v N7 EHOREMICHEE LTS Z EBRRBEIN
77
(2) C BUMEERfSEESR DPY19L3 LIz RIETHE

~ U ANk C2C12 #ifid Z 43k B # Thi#E L. DPY19L3 DIEH & 4 71l
L& A, britg &6 b bR B HERR S iufz, kI, C2C12 Hif@iZxt LC DPY19L3
/) v 7T LEOLERKRICMMEFEELITO & afbpamfls i Tnz, o T,
DPY19L3 7% C2C12 Hifa D/ LICEE TH D Z L W/RENT-, K-> T, DPY19L3 (2 &
S TSNS C BUBHEMOIE & v )7 G0, o fbOHIEzE s L Tnd 2 &R
RNz,

ARFFEIZ L0 . LH3, GLT25D1, DPY19L3 &\ 5 3 FilEDO IR E 2 L= & LN
7B R L OVEROEERIEIZH 5T 5 2 LR TE T,
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EHEDEF

WS %5 5694 5 K 4 WA

AMCEAMEYNE . A B2 EFE RN A % it (5) H/K BIRR

AlEE  BIERBATHR [t (B Ak B

BERBNFUEREE  EFEL A

s NG it (B HA E

T (), L %) RFAE OFAEERM T, THERERRZ I Lc & o7 B E
fROBHERERT ] LFEL ., RAFETHRIN TS, XU BIXT 2 BB~ b3
Efifi %52 1 D FIRRZAERRIC L - THEEZ 18T 22, T O CTH U RV EITHE#ENITNT 2 b0 %
PESHIEAS & W5, BESHIERRIZ X o X E D5, BEVE, 74— VT 4 VTR ECHETHZ N
HHAIVTWD, KRiwSCTiE, ARERRIZ DWW THAEBI D 700 C BUBEHESF & . collagen-like domain
FE T TOEMNH LN TS Lys DZVa VT 7 i bk Rad Al (GGH) & W9 2 FlfH
OFEHERICHE B L, TN ORESERR X O ORISR OMRERITICB L Tl < T\ 5,

B 1ETIEL, Fame L CHSHEMICBE L T, friC Bt 2 A PO L T s, 61T,
F2E, FIFETENENEBT DX U\ ERLEMBGOME, £ L TAIZED BHEIZ DWW TR
RTN5,

B2 BT, Mg CTRET 50wl % o /37 B T % Fibrinogen-like protein 1 (FGL1)IZ-2W T,
FESHERT DTSRRI Z OFRIE ., EEMITIC OV TR T WS, FGLL IZAFIECE R 72 K
KT DRk & RBERED IR E STV D b DD FEHEARIC X DM ESIZ OV TIH L2 > T
720, FGLL O7 X/ FRECHIIE C BUBEAT O SF 27 LTV D Z &b BEIITIZ L - TESA
DE WA L=, L2rL, PAICK LT C R EfIIMR T S e o7z, FGLL OE &G OT
— A ERERELIZEZA, 65 FHD Lys IZB\W\ T GGH & b 2 HEHIEM DS HTT- IR &S iz, L
22 L. FGL1 % collagen-like domain Z£i7=72 /=, Z OBFEHERI A EIZ GGH TH 5 G Z
AE L 7=, BHERBEEEE & AR S LD Lysyl hydroxylase 3 (LH3)3 L TN GLT25D1 #38fs+ / v 7 77 b
L 7o MBI Z BEA: S/ 72 FGLL I DWW T, FEE RS 21TV, EMiORLEFE & 20 B2 T L
T2o TOFER FGLL D 65 FHHD Lys [T/ NV a—REHTF 7 F—2ADMIR &, ZLva—
AT LH3 Ik B2 &, T2 F—AMINLGLT25D1L I LD Z EmMAHENT-, & 51T, 65
FHHD Lys & Arg (ZEHL L 7o B BARZ W TZf#HTIZ K- T LH3 36 LUV GLT25D1 (T K - THififi =
L5 GGH 23, FGLL # U 7 EDOREMICH G T D ENRBINT,

3| TIE, C MRS & ik & DBIMRICHOWTIRNT W5, C HUHHER DREREMRIT 21T
I 1=, CRLEHEAT & filit-+ 2 P e BESE DPY19L3 (27 H L, BB OFRIUC L D0 b~ s
ZREAT L7z, DPYL1IL3 DB T/ v 7 T U N &ATo 7o~ U A EEMiAa ok C2C12 izt LT,
AR ~D BB ATV, /v 7 7 o Ml FE Ma~0 ks Blilia o C2C12 Hifa
LTIl S NS Z L 2O THLMI LT, &5I2, DPY1OL3 / v 7 7w Mz Lk ->T,
et 2 b~ —H —ORBESL Y 7T MeiE sy O U VLR LM ST, Zhb 0
fER G, DPY19L3 DFEHLAY C2C12 Ml D LICEHE TH D Z LR LMo Tz, £,
DPY19L3 %4 L 7= C BUFEHE 23 7 43 /b Z il L T D ATRBPE DS RIR S 472,

WAETIE, ABFREEZRIE - BRL, SBORBRZICHOVTHRRITND,

AFmSCORE R A8 U T, CHBHER & GGH &\ 2 FHORBERT D, BHEEBIEE AN LI
B2 A RERERIE A H = XL Z SN Lz, ZH 6 O5 RITHEEEM ORI BV TEREL .
LHDOERIZKRELSEMRT OO TH S, Lo T, A XoFEEIE L () OFVEzZITLHE
BRHLHEDERDD,
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o
=
yi
ot

=T G 3 A
e

£1% Feshbach 3LME % A4 % Bose-Fermi IE &R -ZKIZ BT 5
SRAH B & T 2R BLG 0 BRI 48

AL TlE. Bose R 54K 1 %%y & Fermi R 50K 1 54y THERR & 1 5 W AKIE 2 A%
57 Bose-Fermi iR & R FRMAKIZH 1T 2 5B & 1 2 RBLG: 2 Blaa I A ge L7z, i)
R E DL EOIEFFIZEB W T, HE% Feshbach #£15 (Bose 5 & Fermi i1 DT
it = % Feshbach #L05) THillil <4172 71 Z 72 Bose-Fermi 5| JHH AERIZER 3 % XHE
FRAE D K8, ZDRD 1R AT MRS E I 2 DB A2 LN L
7o

AFHLOHTH-TiX, Bose-Fermi {EA R 72RO 1 K1 Ehd (2% 3 2 5l & 2h 3 2 it
Felize ZORERET 5 Bose Jif & Fermi R DB BRI %E LWEAICH L
B S Tz il S iR C b S e B 717418l (improved 7T*matrix approximation
(TMA)) %, 313D Bose-Fermi IR &SR 58 %2 B 2 HERICEE L T e baWVE &
A NG AR RIS BA T ADRRE b RA D X OYLE L, ZOMEE WV,
1 K AT FIVIREIZKS 2 Bose-Fermi XEHEE O & DB %L | 55k 600 b RES
IZEDMEINNEAERAMEE CTH O Lz, 72, GHERE 5055 B CREIC IR
IZEHL LTV 5 87TRb-40K, 28Na-40K & )57 Bose-Fermi {BRA TR 5Kk L., 1 K7
Jihikd & P BRI 2B FTRE &R T d DL F 0 6 A7 RV A g IRV BAE A gk ©
AR, ZOMENL, BEANT VAR THERM SN TWZE S RICER T 5 1k 1ib
FLANY NV ORER G DB R FZRIRI 2N L CHBIHFIEEThH D Z L 25
MM LT,

AL D% H- Tl Bose-Fermi i G R T-ZUROES ) IR EMEZME LT, 1K1
L DL CTH I Th - 72 iITMA 28 ) 2 EMEOREICEH T 5 S lfe T 5 2 & &
e, 2z kR 572912 2 B4 Fermi R F-5EDO 5B THWH LTV D H CLU A
T17517{l(self-consistent 7*matrix approximation (SCTMA)) % Z DAIZEH L=, =
D% TliE, Fermi 5K DI 35 Bose JR -5 /10352 &2 RLZEICT H Z &M
F9fE A 5B O REPH CTHEI H LTV 2, SCTMA % AW AMFEIZ L 0, s@fs &
% TIEER VY Bose-Fermi x4y FHHBAIC L W 232 Elb 5 2 L&~ LTz, ®iZ, Fermi
JRF- B I 7z Bose JRUF- 5 IFE BEAE & . Bose JR FICIEHBAEA T 52950 %
THEAERAORETIC L > THRPEEL LSS Z L2, ZnbofERE V.
Bose-Fermi [f1248 < 5| JJHH BAE AR & Bose JR 1128 < R AM EAER TR IZ )T 5
FERNZ B\ T, RS FIICEERFEIRZRE Lo, T, ZEFERICB W CTERLL
7o 8OV 8 A SCTMA OFSHATHE L, 2N OEIZENLEEEIREZHS
DNZ LTo, FFIC, TRAE GRS T 2 LBVDIRE (L) D, %A Bose il 1-& Fermi J&
TR HES LT2EE Fermi 73 - OKUIK & A 7pt D HEI A K5 E LTz,
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EHEDEF

WA % 5695 = K 4 Hi #E

AOCHEAMY A . EA BERBRRTFER it (%) K 1t
Al BERRRFEER it (%) mA R
BB E IR % it (B P

BRI TR o (B L =

Fob (M) Bt (BF) BESEEROFPGEERGRSUE, [HEX Feshbach 3605 2 9% Bose-Fermi
RAR RSB T DM E -2 ARRLOHERME] CEL, 26 ELVERIN TV,

WHFEFZRO 3B Tl 2 E THFZES LT X 72 Bose JRL &R, Fermi JF-&%UAICIN z, IT4E,
W Z A LT Bose-Fermi I A R XA ER ZED TN D, ZDOFRTIiX, ¥4 Feshbach 1608 % H
WA Z EC, Bose-Fermi R IE72 B < BIJIMAAEH O5RE 2 BIEICHIA9 25 Z &N TX | Bose
JiF-& Fermi RT3 <FHAAERH L TV 25356 A 6, 2 b 23R < A L7z Fermi 72 723 R D
ME A ZE T 2 G MERE T2, M—MICHFZECTE B L IFF STV 5, LavL, Fermi J/ 1%y
WXV IS, Bose 7SI A BAERNCIR 2 2 DR ZE(L A [BLEET 2 S0, BRAS AR O
BUANCHE L7 WHLEORE & W o 7o, EBRATRICET L R 5 ERPEGRISKRO SN TND HDOD,
ARFZELARTICIE, EBRTHET 5 2 LN TX 720 Bose JiL 7 & Fermi [l 7O OB &% (H&EA 1T
VAR) RRLTEE (KL A VN T U R) R A D EREA RS LR, W R H - 72,

MEEFFL o B0 Z 5 LTRBLUSRE L, ARIFFRIE, B&EA VN T R ERLTEA RN T o ADEHER
TRz DB OIS, T E AV, EGIED LRI A< Mz ED XL HIZH
NEMWERLNCT DLW BERREZ 2T T\ 5, 72 ZRRLELT 5 S0, %% Fermi
TRIR L B D aRkE AR A . FHAERREMN ECRET D SV O RE L ET T D,

%1 EII T CThH D, Bose-Fermi IR AR T RUAEDIFIEDOELIR & | ARFHSCTH O LRI A~~~
MR ) F RO D%, RO BRI IR X5 TN 5,

% 2 T CIX, Bose-Fermi 5| JFHAAEHICEEIR DX & £ 24 5 720 O 2 FEFH O T IEERR A
FHINTWS, —old, WEMTHAEEL (TMA) ThY ., 1EROEBRAIEL, B&A 1T
VA, RIAEA L NT U AOREE LRV WZ D ERAEDNFEH I N TN D, b —olk, H O
% TATHITEL (SCTMA) THh Y "R 5 I EERZA9 5 2 4y Fermi KR DHFZE CTRE)
DT Z OiffEG R A . Bose-Fermi IR AR FXUKICEH T 2 72O D FIENTHH ST\ 5,

% 3FTIX, iITMA OFFRA T, LRI A7 RVEREE, B LN, Zh & EEEC B 5 81
FREETCTH D MR T AT MV EIE L TND, A 2 NT o AR A A U7 e TAgE Cfate
SN TV TBRFEA DRI T DRk 72 A2 MWD, BEICHEBL L T % 87Rb-4K <> 2Na-*K
Bose-Fermi iR AR - RRICBIT D EEA LN TFT U AZEB LT, BHIFRETHD Z LR ENT
W5, R A /3T L AIZOWT G, Bose JiL T4 Ng & Fermi JFU 148 Ne D3E A3 0.5¢ Ne/Ne < 4
BETHIIX, BEERICERT 5 AT MUEEOBIRINFRETH DL Z E#H LN LTS,

55 4 T CIEL, SCTMA DOFHFH A CIEHE =TT 51 2 BRER AU FE-AM  Fermi Ji1-XUAR R 7 (IS S 417- Bose
SR 51 JIFEEAER & ot & 71579 5 Bose JR IR AR AAER & O & 278 L Tnd, ZOREFR)
. 52 57 Bose MR IFEAAERTREIZKR L, ROBRLET 5%, Bose-Fermi 5| /jfH
HAEFHIBREE LR ICR T DM CREET A Z LI LTV D,

%55 FTIX, EFEEE SCTMA OFSHA CHIIE, £ DIREZEL G %D Fermi 535Uk & 7
7eH B RAS A Ik A . Bose-Fermi 5| J1HH AVEHBEE L IREEIZ R4 2P CTREE L T\ b,

e ETIE, fimmeé LTAMMRORRENE LD LN TS,

AMFFEDI L L2 7=, Bose-Fermi {4 R 72Uk B IR O BEGR 3 2. TN - AR O SR IE,
UM OBGROFRBIZERT 2 b0 L m<FHiTE 5, £2, MG ROBINITTT 2 1
B A7 SV OFEYNEZ B SN Lo, B RO, RORLEFES Fermi 43 75K & 2
7R DI A MR TRET 2 Z LI LRI, A% OFERICEEREHEZ 55D TH
%, Bose-Fermi IRA5R1E. WMARTXIROMIE B LIAMT b, WEm B om = R L X — Y By
FCHMISINTEY, AR THEONTMAZ, 95 LMoo EICH L THETLHON
o EHWTED, Lo T, KigSXOFEFIIEL BLP) OF 22 T BN H L LD ERD D,
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2 H 2755696 75 K 4 E 2R

T SO A4

RELA URIRIEIC LD A M7 B O S ECICBE 3 D HF5E

A MVT LI AREET L REET OB CTAY AR 22125 2 L2k 0| MR oB:
fbZ RS HETH Y | @il - BB R ERBER AT ) CmEEESR T ~OISHAFE S TY
by TOAEY MVTIZE DT ) A — VIR OB Z A F 2 7 AL, FE M A B2 03 BT 5
£ LU T (sub-um~nm) TORFMN THAT & & B L, Hx Ay MY REBEIEH ST
7o L. AV Y MVZ AR 2 ERIZ. Ampere DERNC L7228 9 Bi b 364 S8, WE 2 WAL
HAF 7 AR T D720, FIZ W by & A bvy O3k RIER T & £ &9, At
LT A HWONDREL A VRRIKIEICLE DAY MV BEICESREZ Y T, TOEBELE AR
MNUZEENDE kAT —T 4 777 MeBEEREILTHZ LICEY ., TOEBERICET %%
1T-72

T, ERMICIE RSB E P OB NBED AV L VT O EREE RN & F5EE LT, BixleAar’
VD B DB RILIENEAA & "V & REES D760, Uk 9 T AU T L 7= NiBLFel9 ikt
(2B CIAWD TRt MR 2 AR 2 A AR L O LT, A8 A 525 2 LIk, AV ML
7 EWER NV O T DR = 7 Xt OFEahEEh 2k L=, O 2 72 ABEREE WS Z Lic kD, B
IR EENDHA Y RO DSGRE P B kD S, ARSI Z TR T 5 Z SISk L
Too UL AV MV ERE: SVD OSBERIEIZIV N TRAIR 72 4 DOMRHRERE — R A58 5 ECRd T
HELHR T D, A MVT LG V2L, BRSO R DB BHRENT— R EAEET 5720, Mg
TRFBEAYY MVESBRAE CE 5, FBE, /v al) = THEHSE AT D A MV OFSERVER & &8y
(BT DAY MV ERIET D Z LI LT,

WA, FREEMER & FEREVEIRDN S 72 2 T 1T 5 2 ) =T BIAHEEITER T2 A b v s 2l
ETHHRDESHHWLND HIEO—D2Th DAY ML 5@k (ST-FMR)IE D B ks FELIZ DUV T
e LTz, —fRICAE Y MV 83 &Eur IE. ST-FMR A7 R LD SFR « SRSy OFREELE 2 5 RAE
H oMb, LnL, ST-FMR #7519 2 R MBI O A N FEXFRIC 72 5 & BRSO DNBAE L, 2
DSKIFR « BORTFRAR Y DFRELIC B R 5 2 D728, &mr DIRTEIZB WO CTREN S &4 Te, AFTETIL,
ST-FMR 27 MV OSNBESGEIINAEREZHE U, O ERFEZFEIC o2 2 L1k,
R BT IATNIERAFER B DB A TH &wr ZEFEEICIRETE S Z & &ALz, S 512, 10 GHz
LT ORI FEIIZ 3B C ST-FMR A7 ML DFREN K E SR T DR E R A Lz, Z OREIT,
INETIZ STFMR I THE SN TWB EDEZA TDT—T 4 777 FEHLTERBMIC-E LW &
Do dz, TOFRERIL, ERE 72 Smr OUENIZ R EIKGYEORE L AR TH D Z & 2RT,
BRI, AT L@ EA Y L7 ik E VT, 7 A—2EO SiAERHFEHZ I
HELSH LWA B AR ZFGE LT, A B EEHEALEHSONFIWE D ISR S 40 2 R B
IZBWT, RERIZRRSOIMEITH D PtO SELULED A Y ML RNEATHZEEZRR L, 20
AV FRREAEDFRIL, SUAl BRME ORI EINT 2 2 & BRMEE 2 0 R CIEaRT 5 2 LA
Do Tz, TXUTHNZ, SONZHKT DA R —/Lh R E X8R | EitE AV IROEEI R T
MR D Z DT, T, SIAIEREHZ I W TA < LUWEEEIZ LS < A B U0
ARNRERLTWDLZEEZRBLTEY, AV ba=7 2O &EEELIC K E S 'EHRRT 2R T
H b,
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EEDEE

WA H 255696 7 K 4 EI=IES i
MOCHEAMYE . Eh BERRRTIERR it (E5) RElRy =/
AlEE  BIERBATHR B+ AN

B2 EFE RN A % [t (B Pk f—

BERDBRTFUER Wt (T5) 7k Al

b (BT, B (BT WOREERHOPAGEERWm UL, [HREX A UREEICL A
L7 O EREECICET A58 LEL, 27TEL ORI TWS. A MLy 2T, &
HETCREETOMTAY UV AEBRLRZT 52 &I XKD, BRI Z [Blis X & 2 5k
ThHY, @i - AE A FERER AT ) RmEEER T~ OICHP IR S TV D AK§RSCTI,
AV MVT DEEFHIE AN D REL A URIEIEIC L DAY Y ML 7 I E S E2 Y
T, TOERETLART MATEENDEEA T —T 4 777 MaEEERILTHZ LIZED, R
vy MV EE SR EAT DR R T o 7.

BI1EIFmCTHY, AL MLy OME L ZOKRHICET 2 AT OR 5 & FRE, Ao
HEIDIERGTWD. 32 ETIE, AEXA URIEEICE 2 A8 MV BB 3 2 ZEmEEss
MEEDHHNTND. FHI3IETIE, FAEROFELREFRENRELH LA TND.

B4 T TIE, BERURRTOMEEIREN &2 AR X A URRIEIC K VR L, FE R RS AT
LIEWTEBAA & bV BRI AR S B TUEE SEGRE L7s. BEXURRHTIE, Lo B0 EE) & AR
KPEF DOF S DRI L0 EA DR 72 2 4 T OB RIRENT— R2MELE L, N 2 7o A
BV BAWIS MV EENENREET D, DT, AV MVY LR MV D B E
W T CE 2% & LTHH SN TWED, HHEE T — FEBRICLE GO B VR
WXt DFERLA Z £ TR - 72, AGHSCTIE, RBAE Ni-Fe A2 O X 5 72 ARSI T L,
AR RICHEHN DX A Vv EY MR A E U IEDT 52 212k 0, HEMER < #EkiES ' —
REFHET 2 2 EICP Lz, &512, SN IER T — NOERET AT MLORE & [H
HEB S WA M7 2 RELH 2 LN TE 528, BIOWRIm D a7 -2 2254k
SHLHZEITEY, ERORZD SEEOIEMBMAL Y M7 2B CE D RetE a2 R LT

%5 ETIL, NP A LD R A EICER T 256 0OA Y M7 ZJETHAE L b
I 7 SRR LI (ST-FMR)E D B EALIZ O W GRAR TV A . 2O FETIE, BREE AT hLd
KPR « BOSFRRT DFREELE NS, AV Y MV R G RO D, — 7, AV AERKICHWSE
TRME D T ERES Sy b RS« SRRy OFRE LI B A2 B 2 D720, 2R &wR DRHEN S &
AT, RFSCTIE, BEIRBIEARY MVOINTEEGHUMAETEEZ SISO T2 2 1k v, m
BRI NIEE CTE R WIEA TULEWREZEEICIRETED Z L2 EIELZ. 51T, /EkoT
—7 4 777 NAFRTITII T & 72V MEJE P I CORGREIE A7 MVORERELL, EfE7R
&R DR BB JER S 2 & i L.

FE6ETIE, HESETHBLEFEEZHWT, BXUBERNT ) A— MV A7 —)LTER LT
SIAI A REIMED AL UHRICE DA Y M7 ZJIE LTz, ZORES, A fuEfd A 1EH (SOI)
DHHNSE & Al ZHNTWAIZH b 6T, RETH SOl MBI TH D Pt D 3fELL DA
MV REETEZEEFR L. F7-, A2 MVZEEEIE, SiAl A OERME R 2B
m+2—7, BEMEY v O RE TIXART 5 Z L0 hoTz. 51T, SOICHERT S AL L AR—
VIR EITER Y B E A U ROEBPED CIHMXTH D Z L E2FA L. 2B, SiAl
ERMABI R AE R — VR L TR DI LV A U iE2 AR T H 2R LTEY, AY
VIR B ORI K E S Bk T 2R TH 5.

BTETE, AmXOBREEZE LD THEREZBITND.

PLE, ARG SCUET ) A7 — VEBSHAR D IERIERAL X A T X 7 A D@D IREEE, M, 6l
BT DHHHOMREB - bDOTHY, AL o= ADEHYEL, THSHICRE < HRT S
LOTHD., Lo T, KgLoOFEZIIEL (Pl OPNEZTLEENH D LD LED 5.
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HEE 255697 5 K 4 [ < 9N

T A4

[HAS 2N AT 2 MR U R L 2 i & o o
HA TN Y AR

HIRIEE « AIREEIZBIT5E 6% (Quantum Chromodynamics, QCD) ™ fR# i
ZEMRT H 2 LE, BRI ERR O RMBIREEO — > Th 5, I, Ml - mEEmY
(TINZ T, mE CERRT % QCD WM EE ST 5, R, 2017 42 Relativistic Heavy Ton
Collider (Z331F DIEHINEEA AL EZEHEERC L » TAERSEL, N E Tl ETEIREn
T ROIE ZFF-> TRV . —FRHITK 102 R L TV LiE Sz, —RICZ +—27 DL
D IRRERERRN I 1A TV T 2V R TS IV E A R S 5 b | R S - 7 5N
Kl Lr N T A ZVilgh (Chiral Vortical Effect, CVE) | 2385, CVE | ZkHx%t
A7 D RAFRIZI\N T, BEERO AR ORI D B R Lo T D 1 A T 1
T =)=, BRROFFO bR O— MR SRR L 0D, LI LR, [ElRT S
QCD WE ORI 5 2 E TOMTClX, 2D X 572 CVE IZRRT 2 bR o—DghH
XL TUE,

AEEFR TR, CVE TR 5 MR E % LIEE QCD AR RV B — G RO Tl
ML, ZOF LW MR PHVHEIZE > T, 03l [FEfET 5 QCD WEIZI N THERD AR
BN RLEIT I D Z & amm LT, £, CVE OBiAREDS AR w D0 L7 EEIC K-> T
— AT —UNUK LT THhH Z EICEH L, QCD Ok /L ¥ —HHETH LMok L
T, CVE Z LT 28T LW ha e DA VIRZE Uiz, —DITAMRANY A AFRT v v d
a0 WHEAIKT 2 MR ANAT, b —DIIARANY A2 - T A YV AR ALFRT
T VOYFED R H O hARe U ANVETH 5,

WKIZ, [Bli53 % QCD W8 CHIND hARm U VIEEZBRE TRV —H 2B 2 AT,
+433< [EliE % QCD B ORESIREENS MR v U NBAE OSSR L, RIS T
A XIRRAEA BRI D T4 Z v U R 4%F (Chiral Soliton Lattice, CSL) | & FE T D IRTEE
THDH I L EMHNTR U=, BRI, w0 CSLIMEEE D Ku U HE & BB EDH 7 —iA
{REFAR T CTAE T, 2D OMFREOILD S Z — U 3545 Z LD SO IFRS 72 L
(ZOTeMDE TR LT, ZHUTY 4 —7 - Ra @O R ~DIEEE 52 T D, &5
(2, T L AR e D VIHOYERRFER & LT NY A ALFRT 2 v VOB & BEE GRS
TR —PEHVE U5 B R — /R0, REEHEE 2 2 & TR U D (F721EE0HD)
FEEN R & LD DOASENE A LT,
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EEDEE

WA 5 5697 7 K 4 VAT ERER
AMCHEAMYE . TE BERBIRAUEER it () WA EAr
AlEE  BIERBATHR fdt (B RENRT S
BEMER RO AT i (FR) FadE AOKRR

BEE 2RO A UE IR it ER) ISR N
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Identification of Maximum Inter-Story Drift of Multi-Degree-of-Freedom Shear Structures
Using Only One Accelerometer

The inter-story drift estimation is one of the main aspects of structural health monitoring (SHM) since
the inter-story drift can provide important evidence to assess structures. In our research, only one
accelerometer is used in sensing network to simplify the SHM systems, reducing the installation and
maintenance cost. First, the absolute acceleration and relative displacement are formulated in modal
coordinates and a state-space representation is derived. Then a variant of the Kalman filter is
introduced to achieve the task. Verified by a simple numerical simulation, the performance of the state-
space equation and Kalman filter is satisfactory.

However, when a multi-degree-of-freedom (MDOF) shear structure is excited by seismic excitation, the
modal parameters of the system may shift and become unknown. It is not easy to accurately re-identify
the changed unknown modal parameters from the response recorded by one sensor. In this case, this
thesis presents methods to estimate the time histories of the relative displacement and maximum inter-
story drift of the structure from the one measured absolute response.

First, the cases where the connections between structural and non-structural members become loose
or slight structural damages arise are considered. In the circumstances, the natural frequencies shift
from their initial values that are identified from the healthy state of the structure, while the change of
mode shapes and damping ratios are omitted. A scheme to reduce the error arising from shifts in the
structural frequencies is devised that uses the genetic algorithm (GA) and a reasonably chosen fithess
function. The results of numerical simulations and a laboratory experiment indicate that the proposed
approach can accurately estimate the time histories of the relative displacements and maximum inter-
story drifts of all floors of the structure in the case of a significant change in natural frequencies and a
large search range of GA variables.

Secondly, severe damage case of the structure is taken into account. At this point, the mode shapes
significantly alter. If the mode shapes identified from the original system are still employed, a huge
estimation error will arise. The GA with a reasonable fitness function is used to determine the unknown
natural frequencies of the severely damaged structure, and the mode shapes are updated by solving
a set of nonlinear equations with respect to each group of frequency variables in the GA. Verified by
examples, the proposed method is capable of estimating the relative displacement and peak inter-story

drift of the first floor even the structure is seriously damaged.
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The calculation based on the data of one sensor using a conventional method is unstable, and when
modal coordinates are used, higher modes should be included, which is different from the estimation
based on the responses recorded by many accelerometers. However, the parameters of the higher
modes of structures are difficult to obtain from structures under small excitation. To overcome this
difficulty, the recorded absolute acceleration is converted into the absolute displacement, and absolute
displacement-based state-space expression is formulated. Then numerical simulations and a shaking-
table experiment are conducted. The results indicate that the proposed method can accurately estimate
the time histories of the relative displacements and maximum inter-story drift of all floors when one
accelerometer is used and just the first two modal parameters are incorporated in the model.
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Excess Force Reduction in Bilateral Control for Precise and Safe Operation

An aging population, declining birth rates, and pandemics such as COVID-19 have motivated the
development of a robotic support society to guarantee a certain quality of life. Bilateral control that
enables contact interactions, including haptic sensations, with entities at distant locations through
master-replica actuators is an emerging technology in the fields of human tele-support, care, and
assistance. This thesis focuses on methods to reduce operator-applied excessive force in bilateral
control to ensure the safety of man-machine interfaces.

Chapter 1 describes the purpose and background of this research.

Chapter 2 describes the preliminary models used in this thesis. Starting with a motor model, it
describes a disturbance observer, reaction force observer (RFOB), acceleration control,
4ch-acceleration-based bilateral control (ABC), and the experimental setup and performance with a
4ch-ABC and scaling bilateral control. Additionally, it discusses the necessity of safety
enhancement for bilateral control applications.

Chapter 3 describes a constrained motion control (CMC) method using master-replica isolated
control. If an operator applies force on the master exceeding the corresponding safe force limit, then
the 4ch-ABC switches to the replica-side force control and master-side virtual impedance control
(VIC). When analyzing conventional VIC, drawbacks are recognized and when it is applied to the
4ch-ABC, solutions are provided to achieve the control objectives. The VIC plays a vital role
because it accepts excessive force, regulates it using a virtual force model, facilitates operator’s
freedom, and transmits replica object impedance to the operator.

Chapter 4 describes a virtual force reduced (VFR) RFOB. Instead of using switching controllers
as discussed in Chapter 3, Chapter 4 changes the master force input of the 4ch-ABC as a solution
when an operator applies excessive force on the master. The VFR RFOB is an extension of the
RFOB. It considers excessive force as a disturbance force and removes it from the estimated
external force, resulting in an input force for the 4ch-ABC from the master side that is reduced to
the corresponding force limit if an operator exerts an excessive force. The VFR RFOB models
excessive force as a virtual force using a virtual impedance model.

Chapter 5 describes an excess force reduced (EFR) RFOB that is another extension of the RFOB.
The EFR RFOB estimates the amount of excessive force by adding the master-side RFOB output
and replica-side safe force limit. It is independent of the virtual force model. The CMC performs
4ch-ABC with limited master and actual replica force-position responses.

Chapter 6 summarizes the results of this thesis and presents conclusions and future works.
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Application of Boron Doped Diamond Electrodes to Electrochemical Gas Sensors

In the last decades, electrochemical sensors have presented a promising way forward for gas
sensor application, since they offer real time measurement, simplicity with a low limit of detection
(LOD) and good selectivity. Therefore, research on high sensitivity, selectivity and highly durable
materials for electrochemical gas sensors has become a hot issue. Boron doped diamond (BDD)
electrodes have been applied as electrochemical sensors for various targets, such as free chlorine,
oxalic acid and proteins, or as immunosensor, since they have attractive electrochemical properties
such as wide potential window, low background current, chemical stability and mechanical
durability compared to conventional electrodes. Although several works of BDD applied to gas
sensors have been reported so far, they do not include detailed studies on the electrochemical
behavior and the oxidation mechanisms. In this thesis, the use of BDD as the working electrode
material for gas sensors without any mediator or modification is proposed, which is simple, low
cost, highly durable and environmentally friendly.

Chapter 1 describes the background and purpose of this research.

Chapter 2 describes an oxidation reaction of dissolved hydrogen sulfide (H2S) in aqueous
solution using BDD electrodes. In order to study the oxidation behavior, the effects of pH and the
scan rate were investigated. No sulfur fouling was detected on the BDD surface by X-ray
photoelectron spectroscopy. A linear calibration curve was observed for the detection of H.S.
Moreover, a comparison of the analytical performance with sensors using glassy carbon and
platinum electrodes is shown.

Chapter 3 describes the electrochemical oxidation reaction of nitrogen dioxide (NO2) in aqueous
solution using BDD electrodes. The pH and scan rate dependences were investigated to study the
oxidation mechanism. In addition, the analytical performance was compared with that using glassy
carbon, platinum and stainless steel as the working electrode.

Chapter 4 describes the electrochemical reduction behavior of oxygen (Oz) in blood using BDD
electrodes. The scan rate dependence was investigated to study the reduction reaction mechanism.
A linear calibration curve was observed, and the analytical performance was better than in the case
of using glassy carbon or platinum electrodes as the working electrode. In addition, an application
to bovine blood was performed. The O2 concentration in the blood measured with the BDD
electrodes was compared to that measured using the OxyLite Pro™ fiber-optic oxygen sensor
device.

Chapter 5 summarizes the results of this thesis and presents conclusions with future perspectives.
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L. B, HESNEAEET VOEBERNNTY I ab—ra r&217H 2 LT, HOEHRL
IR 2 b i & O TR FTREMEDRGEZ 1T > TV 5. MGEERER LY, MEEOAZ 6T 5
BHET WVAIIMEIZET 2R HE EO TREEMES 225 Z L0 e, MWEEZ & A T2 HPEE
TNEEBETDHENMETHDZ EE2BMEL TN 5.

BAFETIE, H3IETHONIMALATEH L, Kk & RIEEZ 5 OB T VIc L -
TNT VARDPEZTWRE 2 HET D720, BLEFEOINET — 2 0 LHEE LK HOLR
BAFR Ul aElnd & 853 0088, F iR L iBERRRE O HEL R L, EOREE
MREEAAT > TV D, BRGEERE RS, SR L IRI RN EOERICEET L 2 06N e,
HEE LA OIRRE, E7-mliEDREIE EIRBINZZ2EOEFRROIGE & 705 Z LB L TND.
Flo, BIEOBELERIAE LV LIRBNTHDL Z L RINTND. S LIZHHEET LD
WeEREE T VA LT A VA RTNAITY RLDANT—2 L LTHWD Z LT, fEROMREN
IREINHETEIEE LD b RWKE TREBRE L B TE D T LRI TN D.

FHETIE, BELENEAZRITLIHRET L, EAREOYELET L E L CENIREE
TNERGE L, WET VOISR E AT 5720, FEET AN OENIRF-ETVIZED
EEHREAA~OBEBEEZ LTV, 2N XY, BEEET VOB OEBIBREIZIERIE
RBARMER S D Z L, FTMEET LOMEMEIIOWTOFEmE R L TV D.

F6ETIE, MmN, HONTEROBEELEMESROREIZOVTRIEL TV 5.

UL EEF 512, KR TIIAOEMEMNT &7 VU > ZICBET 287 e FlEZREL, £ETr—
L DRGECE W ZOFAMEEZFFELIZ L DO THDH. 2 b ORI A OEBFRITICIE S
TEANZBE AT AOEISHEED, I T—v gy, ERTZOSFICBWNT, T%E,
THEFEGETDLZANRDRIT0.

LT, KaXoFELHIIEL (L% O ez T EEBHLLOLBD 5.
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Separating Transport Policy and Mechanism in Network Protocol Layering
by Inserting New Layer-5
(Fy b= 7 har A 7B WT Layers fiAIZLD
HE DERIER Y & LHEIE A T = X LD 53

VM DOA 2 —Fy bOTa harA YV 77 —x%727F % TlE, Layer4 (L4) 7 Layer-7
(L7) 12 LT, TCPIZLAEHEMEDH DA N A FU —2470 UDP IZ L AEHEEDORWT —& 7
FhL W oLl RV —x2 v FEERAREL T A v 2=y FOEXR LT 7Y r—v
a UMNBOEROEENIZELY, v F 32585, DTN (Delay/Disruption Tolerant Networking) ,
I RAR Y7 A %Jﬂu\t 1;. mE @mi‘zﬂ%ﬁﬁfcﬁi/ RY —x= Ml A EE L o To. miaEle =
Ry —x v FBEERIZEICEHITO 14 [ZEESN TS, SCTP (Stream Control Transmission
Protocol) iZ, L7 ~~/LF A/~ )LFZ —AL%%T;‘E@H”%) L4a7va har<Thsb. £/-, MPTCP
(Multipath TCP) %, TCP % L4 T7 v 7 LT LT IZ~ VTR /<L F A kU — Li@(E & 4Eftd
L4 7a halThsd, RENZRI FLVERY 7 ATHD NAT IE, = BV —x» REERMEO FHI
I L THEY layer violation Z5| & Z 9. F£72, DTN OREHL 72 F=2/LTHS Bundle
Protocol (ZMMA DMEEAZHEAL TS, kkx 2@EiE/r— R —x» REEEIREIN TN D
N, BIEOT v havb A YV o r77—x%7 27 F ¥ TlE, EOBRNEMKEZIS XX, £
HRERBLTDI2OD AT = A L% EOREENH O XEDPDBBFEIZR > T, 2o 19 72RGE Le
DEEFIDIERAL & EHAL A L 2>, FEEDOHRED A E T 5= Ry —x» Ri@fEHOE T /LN
SLIZOMRN D . mii#REle s R —x o NBERZHMBIZET Wb T 572010, Hifcerm =
LAYV T T =T 7 F Y PRLETH L. KwLTlE, mfiERT FY—x FBEROET IV
ZAMEIZ T H72012, Ld & LT OFICHFHASILHH L Layer-5 (L5) Z#%ET 5. ZOH LN
2 halb A YY)V TT %77 F ¥ THE, = RV —xr FEERITERER Y ¥ LRk A =X A
DOREREND . BREA =AML 2 OO RiRA > MNEOBERKE L TERIN, ImkR Y UiT
;ﬁﬁ%% HE=ALEED L IMAGDLELINORTRE LTEFREND. L4 TCP & UDP (2 L 564
LA T =X L (L4-Paths) % L5 128492, Lo 1L, L4 O RESN DL A D= X L EMAED
B, L7 346E LTcEisE R Y U2 KT 5= B —x o RBERK (L5-Path) 75: L7 iz#eft4 5. L7
1%, L5-API LMHEN53EiE D API 438 UC L5-Path 2725, A I, BiRrY7 Ls-Path
L LTIV TFRR@EZET VL L7- Ls Bundled Path, I /LR /77(72)5!311\71 R A%l
L 7= L5 Spatially-Spliced Path, DTN % &5 /L1t L 7= L5 Temporally-Spliced Path #2%&9 5.
B O L5 Path #EBL3 57207 m han s, 2FHD L5-API kst KOG Uiz, MERgRT
DRGSR, & L5-Path 2T 5720 DA — "—~y NIFEH E+HSi/hanz xRl $£72,
L5-Path OAL—7» M, BEFOREHRER= FY—x» NEEKR ER%ENZERU ETHDL 2 &
Za L.
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BEDEE

W& %5 5750 = K 4 L KR
FROCHRAENE . A s N = Lt (%) fhi 3CH
Rl s N = it (%) =y E
BESRSRR U L (FHE ) & HL
s N =t fEit (5 Van Meter, Rodney

& L(L5)ER KGR TR OFALEE KR ST [Separating Transport Policy and Mechanism in
Network Protocol Layering by Inserting New Layer-5 (r > NV —27 7a haj LA ¥ VU 7B\ T
Layer-5 i AIZ X 2 18(E DEnbAR U o LHE A = X L D4 )] LELE I EmLLERIND.

BEDA X —3y b7 v b a LV BERBIZBW T, Layer-7 (L7) 2MEHT 5~ /T S A@ER
Delay/Disruption Tolerant Networking (DTN), I K/L7R v 7 A% W Zil{F & Vo 7o miiReE i E 1K1
Layer-4 (L4) ([ZR50OIAEN TRESN D MEREZ LI ICET UL SN TIRIEEN D E B
MNTHDHZENEL, A% b7 e ha L BEMENEMEICR D ZERBXbND. o TEHOD
EREREMEZNET 27 1 h a VB EE S L CHREOEF A K VBARICT O MERH .

B1EIARRIOFETHY, AMIEOER, BH, BRIZOWTEELDH TN,

B2 BIIEN Ry NU—2 T —F7 7 F ¢ OBEMFSEICOWTIY B, ZhEN DR
E LT AMERT 2 EEREEEROH Y FIZONTE LD TN,

5 3 EITBE A S D New Layer-5 (LS)DEE & FREFHI DWW TR TWS. L5 I L4 & L7 DOREIC
BASHD., ZoFH LT r b a/LVEEEEClE, SEERERKITmERY v LRk A =X 4
IO SND. A AT = A AL 2 DD R A > MENEBE 23 20 TH Y, #i5
ERY VNFHREA D= AL EDO L ITHAGDE LN E VI HEREERZL TS, L4 X TCP X
UDP % W T LS ([ZHEIE A D= X L& M9 5. LS 13 L4 ’MEfd 286 2 h = X A2 lA/D
HTLT P OREIILDIRIER Y & Kk U7z migaedi g (L5-Path) % L7 IZ#&ft9 5. LS 134¢
KDOLA LIFRRDI RALRy 7 AL D THEEEZET /MELTEY, 1EKD L4 TIIRAEETH
ST EHKRERBEEZET MET 5 N TX .

% 4 FIXEARA 72 L5-Path (2D CRIEE & el L 72 BN Bl R T D, RiRLTHE~ /LT /8
15 %7 Wb L7 L5 Bundled Path, X R/L7AR w7 A% W25 % €7 /W kb L 7= L5 Spatially-
Spliced Path, DTN % <& 7 L1k L 7= L5 Temporally-Spliced Path (Z- 2T > T\ 5.

%5 5 X L7 25 L5-Path Z#/E3 % 72T 3% L5 API (Application Programming Interface) &\
54D API DREHZHONW TR TN S, 2TO L5 OkfeZ Lm D APLIEZR ORI+ 5 2 &
N TENUE, LSAPIOERRICIZED L 9RO HNTH LW, KigsLTlE, B2 Y7y b
API L EX V727 T IV T SHED 1 2OTHD Go SiEllBIT b %y NI —7BEDT=HD T A
7' Z VO API DZFNEAUHALL U7 2 O LS API 2345 LT\ 5.

W6 FILH 4 ECRE L L5-Path ZFHT 5720071 ka2 /oW TIRRTN 5.

% 7 BIIA L5-Path & LSAPI, TN O E2FIHT AELRT 7 U r—3 a o OFIEIZONWTIRR
TS, AL TIIEHSCHEEDO LLTENS LS 22—V EMT A4 7TV & LTEELTNAS.

BYHEIIFTECHEE LT 7V r— a &2 HWT L5-Path DA R MEREZFHMEL T 5.
S ORE R, 45 L5-Path 2 #EE 4 DI A — S—~y FIZFEA LHFR T 2HETHY, Ls-
Path | ZEEF D EREREIBIE L RSN F N EDOANL—Ty FEERTH I 2R LTS,

59 EIIAGRLOM M TH Y, Ml ifiT oL L bICABOBEIZONTIERTNS.

PLE, ARFSCIE New Layer-5 2 A L CREBREIRIG IS DEZIER Y o LHRIE A 1 = X X% BT
HZEIC Ko THBOEEZIAMIC Lz, £72, LS IXEHFEOSEAEEE 721 TR < itk L4
TR S TBEET NV ENATHZ LN TE, TOHBTI LY EFET DL AR 7L
R, o T, KR OBERIIE (LD E2ZITLERNH Db D LBD 5.
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ZINK: A Scalable and Secure Information Centric Networking Mechanism
Utilizing Layered Network Architecture
(ZINK: BT —%7 7 F ¥ [CHRADSL A — T TV TRAENR
Information Centric Networking ##%)

AFw X CTlE, Information Centric Networking (ICN)IZ(X, narrow-waist 77 1 —F XV ¢, &
By 7o—Fm L b EFERL, ZINK EMEIR 5 ICN #4227 5. ZINK TiE, > b
7 — 2 ETO locator [IZIEAF L2 T /0BT 7Y - —3 2 V& Tl content server @ ID @
U A MR S, v bU—7 J& Tld content server @ ID 73 locator |Z2~v v B> 7S5 2 & T,
locator (ZEDNWZ A — T TLIRREHIEINAEHR SN D, F v bU—2 & T3 ID/locator 7rfED T
Tu—FERHAT 52 LT, client & server DFEE Y T 4 ZWFEMNIY R — T DHIENTED.
BNERH 7R 3 T I HRRIE, RN T +— L R LT U ADTEO D IIVF N AEREEFED N T A
N MEOEEREREANT 52 TEIIND. M T U AR— Mg OBEAFO Feifl S 717 fEiE )
&V, ICN ko7 v —721F T2 <, BEfFD host-centric 721#(F 7 v — & O TH A FEE
FHT 5. ZINK OFGE « @80 A I =X L0, PUHREELE A1 7 7 B TH %5 Diameter DYLRT
TV r—vark LTERIND.

ZINK @ PoC 7’1 h # A 7%, IPv6 A% » 7 RIZF4E S5, Diameter ZINK 77V 7r—3 =
1%, Diameter X— A 71 a2/l DOFEIETH 5 freeDiameter % H T, Diameter JEET 7'V 47—
arb LTHEESND. HOORER, a7 OV RERFRPENNTH D 2 L, /L F/SARIRIC
OB a T U VRN FRETHH 2L, T D T 4 PR — MR Ay —F TV TH Dk
Z, BWOREICENARERR Yy N —JBRE TR L. KX TiE, Diameter ZINK 7 7'V /r—
Ta OB T ) Ak, FRGE - R EROTER, BRI, ka7 oV ORELERL, Ih
SOEEET AN ZINK FToOarT oV EEOWNTNOTFT Y L TEE O RN & 2R
L7z,
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WEE T %5 5751 = K 4 g EED
GROCHEAHNE . R BEEFE AR 3% Bt (T SER - SR
Bl BEEFE AR % Bt (T BHY W
BEEFE B A UEH TR i (FRE T5) &1 HL
BEEFE AR I Lt (T FTH &
&t (L5) JTikE A H O FAL 1% TZINK: A Scalable and Secure Information Centric

Networking Mechanism Utilizing Layered Network Architecture (ZINK: BT —%7 7 F ¥ IZHDS AT
— 7 7 VT4 73 Information Centric Networking #§4%)] LREL, £ 7 E DMK INS.

X3¢ 72 Information Centric Networking (ICN)#4# T & % Named Data Networking (NDN)IZ, 2> 7>
BT 2, BEiEM, BRHTREEOMEL T2 —5 T, 4 ¥ —F v M TICN %5
i3 D IR I o 2 S x# ZEUT 4 OfEEZ 5. F7- NDN [T Eo—F Ok
W72 DT, —HF OFRIER }ob\’Ct)ﬂ/T//@HujﬁJél:téEf;&@u% Az 5. €->7T NDN
MR D T 6 OifiE em&#en 2IE, HLWHRO ICN OBFZERRN MBI L 72 5.

%1 EIIARRLDFETH Y, ﬁitﬂtnOD%%, BT, BEENCOWVWTE LD TVNS.

B2 FIIBEFOICN 7—F% 7 7 F ¥ 3 5 & ICN 238 & U7 BEF OFERER AlifE 16 XAy |
FTENLESEL, TNENOHAMAZFEMIC T LTV D

% 3 FIXICN 7 — %T???EWNE@man%%@%ﬂ%ﬂ (2K L CARBIIE CES L7 Bk
HA S LICH 2 mTHRY R B2 st L, FIAREEZE LD TND.

B4 BEIXAE CTIRET D ZINK EFEIN DB T — %7 7 F v IZH-S\ 72 ICN B & ZINK 12385
T OB ATEZIREL T D, ETICNDBFHE LT LT 7 U r—2 3 2O, in-network cache
PNRHNHERET 27 7V r—2 a3 & ICN DR ETRETH D LB TND. RIT ZINK 23 BEE
T—%7 7 F ¥ RICBEINTERICE S X, KA M Z%‘ﬂﬁﬁ)foﬁb\:"/:f“//% WZEvarrFryo
B3 EB T AR TND. ZD0% ZINK IZBIF S ar Ty ox—I v 75K, arvrry
K DREREERE, 27 UV BESFIR, vy o 7, EY Y T 0 AR — MR, RIS L—2, =
‘/?‘ Y OEIEMRGERE 22 &, ZINK TEHIR IS ICN OEERIC DWW TR TV 5. KIZ ZINK @
FORERRRIAEREICBI L, = — Y OREG wujﬁ"/ﬁgiﬁ/ﬁ‘) FhADIEML, OOV Iz —
P ORGER W FIAZ @i L T\ 5. IRICFBAER A H§4% 4 Diameter base protocol |- ® L3k Diameter
application & L CTHEHT 5 HHUZHOWVWTIERTW D, HHEIZ ZINK OFIfEIA v &= D7 4 —~ v bR
AT, KOS v > L aBBICB T 27 — A MEIC OV Tiim L TV 5.

#05 WIXH 4 BTRE LT ZINK KUY ZINK ORSGERS IO 7' 0 b & A 7 HEIZ DN TGRS T
%. ZINK Zxy hU—Z &I téDAWMH YEERERE T D LING & fifi 2 7= Linux * > T —27 A X
v 7 FIZEE STV S, F72 ZINK OFRFE A4 1% Diameter base protocol D 3E35Cd % freeDiameter
% P\ 7= §E5E Diameter application & L CTEESI TV D

BOEITESECTIER LT uZ A FEEZ A, £ ZINK & ZINK OFRGERHERICREL, / —
R NALBRRERIC FE DWW T EEARVERE A2 37l L TV 5. IRICAFSEENFER R » MU — 7 BRI v
N — 27 BiEE (AS2500)12 35T, ZINK TIE~ A F S REERFIHFRETH D 2 LREE Y 7 ¢ R —
ROT= OFIEEREDR TAT—F TNV THHI LR EEHRL, DDA T ZINK 28 NDN £V
BENTND Z L 2B LTS, £ ZINK OFRGER BN (2B U CIIRERERR vl e S 12/ 2 & it
TNLEERL, TNODREY LRV L2 EEMICHEL TN D.

BT EIIARRLOM @M THY, falERIET 2 L RIS BDOBEIZONTERTND.

Uk, KamX TIERERT —%7 7 F vl %O<&N%%T%émek%@%nMT%%%mé'
FEAE - G L CBEFEHIN L VBN TWAD Z L 2R LTEY, TOEBI iI%LﬁrEfﬁ‘é L ZABRDL
V. Ko T, KX OFEZIIEL (LF) OFMNEZITLIERNHDLHD LD
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Human Motion Capture Based on Geometric Consistency Using Visual and Inertial Sensors

(BR T P LM Y 2 O TR 2R S PRI RS < NMEENMEHE D)

ANOBVE ZFHAT 5E— 3 ¥ ¥ 7F v —8il (LLF, MoCap) [ZBEBLIAL/NA A A T =27 A
DIYBFCTREANTHIFES LTV D, MoCap @ HEJE, AMED 3 RoT&sy, BHEi hvy, ANMRELR Y,
ANOBE 2 KRBT HEELEHRTH2 L ThDH. A TIIAL BWEBEOBIEEZIT S FEREETO
MoCap IZfES8%2 4 T%. RGB I A 7%, AMEOFKEITIMZ TIRARIZET 2FHR IR Z 52 &b,
4280 MoCap IZ/A< NS TV A, T4, IEMEFHZEER (LT, IMU) &AW EEPH 2 i 05 28
BREHAICE D Z 2 n, NMEROEWEGIT DT DT SA AL L THZRBERE L 2> T D,

KL TlE, oot h—0REETENLEGET D2 LT, sHlRSE & 70D NITT 3 A&k
EI DI ENNERBREE & HEEARERBREO NG IZEIT D MoCap FiEE TN ENRET H. AiA I
BT, KimSUIEEIR SO RGB 7 A T Z AV /= MoCap FiEE#ERT 5. 2 IRTHig o AED
BIENIE & vy N A 3 T ZEMICHEE T 5 2 & TAKRET VA 3 koot L, AMROELL

BEHET S, ERCIX, RXUEEER Lo ER&NARFMICmz, JSHE L THEROTREET O

HOPLEZHEE L, EFIENEREE CIThh D AR —Y 5t MoCap IZFIHFEETH D Z & &R
L7z, WICEBEOT— X LT, KiaaE 1 500 AT L HRICEEE Lo IMU 225 AMED
BRITEBAMET D FIELRET D, AD 3WRITILEZ RD DT DITHEE DN A T ZBRLET 5T
FELRRY, KFEIANMEET VO ROEMVELHET 2L T, 150N AT L IMU TO 3
WK 2 FBLT 5. BEHEDOR L F~—7 T =5y MIBWT, ZATDH, IMU D&
ZRWEFE LR LT, 2B TFENETMEDRZEL T Eh 68.8%, 80.9%KHKT 5 Z & iR
L7z, AFEE, IMU ZHWEEFO MoCap &R U<, REHEE & 4R 2 BRICHEMEZL BTALER 2 1
LT 5. ZORIREEMT 27212, KiaSC TIIR‘ZICZORLEE Ak 27 L —A T —7 %
ET L. BEINZEEFEE R Y bU—21%, IMU OB OBITT — 2 0264 IMU 28 E OEALIC
ED XD MR TIEE SN TV A EHwRT 5. AsheT =%ty MEHHLEFERT, &
IMU 233555 ST 238815 2 2 A 7 1ICB W CBEF IO E % 8.6% LAl D Z & el L7z,

PLED X 9lz, A I3 COMHZAEE L= >0 MoCap FiL, IMU vV 7L—ar 7L
— LU=V B Ul KRG SCTIHRE SN HAR OIS A araett &, B3 2 i sefaisk~ D Bkl o
THIRRHENTND.
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WA 555752 & K 4 T Iili)
AMOCHEAMYE . Eh BERBRRTEIR it () Gl
AlEE  BERBRTHEER WLt X777V Bl K
TFBE R FAUHERE= it (T5) =k M
PERBANREZEST i (T5) ZM  FE

o (L), Bt (%) 8N BRI OFAEE K SCX, [Human Motion Capture Based
on Geometric Consistency Using Visual and Inertial Sensors ({i'% &z o ¥ & {EM:& & Hu i
i PV EES PRI RS S NMEENEHEE) | L L, 6 BT STV D,

ANOBEE ZF T HE—TarF v 7 Fr— (LI, MoCap) 1&, AMED 3 Wociksh, BIH b
T NEEL, BENEE R EANOB)E 2 RET LIEIELHEET 25T TH 5, 16k HHFERFE
HEA TV DB OIEEIC K 2 EBRE TO MoCap (Zxf LT, AL AR —Y B h<0 B & ARG+
DX D 7RFEERETD MoCap HilA HALTWAH A, FHUEPH A ERE S 4172 0 B & OHEEREE D D
STV T LR H - To, AR, ERE TR REZR 7 A T L EMFHIEEE (BT, IMU) 2
RO LFHIT — 2 000 | IRENESCEIRE O RS A R L CHi & 2 KRBT 2514 &
FEICHEET D LWFEEREL, TOARIMERFELTZRRIZONWTE LD LD TH D,

F1ETIE, 7 ATLIMU ZHH L7z MoCap (W THEEL L. 405 25H i ATRE 7R BR BTS04
HEHT L, R SCCTRET 5 FEOMLESIT 2R T\ 5,

BW2WETIE, avPa—F Vg VNS I AT %&ff~7- MoCap, IMU #H|H L7z
MoCap, EHIZZFI B ZPFH L7z MoCap IZBHE# L 7= HAFIC DN TOH—_A PRI TN D,

F3ETIE, AL TIREL TV A EHADT AT 2R L7z MoCap [ZOW Tk X5 TWn 5,
ST A T IZRIRFICHRE SN A ERINIRE S D 7o JAWEIPH 2 8) X [1] &5 700 A 38— i
TEREMHZEELIZFIETHY ZHAD AT TRE SNIHBREDO T V=Y M) b A%
AT IC K 0 RO T 3 RTTIRTET — Z 0 b | BB E R OH.L O 3 IRThE DR ZL A 2 5 Z
EMNTE D, IRIEHT X AFHIME & SRR THEIC X AHEEMO el L 0 FHARE 2 REET 5 & &
HIZ, BETIEICL VHEE L7 HEROFTREMESR O 3 RGTE LI OZ 42 R L, R TIENE
BB CITh D AR —2 58 MoCap [CHHARETHDH Z L 2R LTV D,

FBAETE, IMU & 1 EBEOHATEFMATHZ EICL0, KEFHICEET 2 95E O 3 ook
BB L LITHEET D FEZREL T D, KFETIEH, A TN BELNLHBRE ORI
T 5 MR & IMUIZ X VRS D EET — X IC KD 2 BB 2 ik 95, FEBRRICK D | 1
BDOH AT DREMSTZE L IMU ORZME - TG IRE TR E OREERR =%
FNEI69%., S8I%KHTE D LA R L, MEFIEOFNMELHIEL TV 5,

%5 FTlE, IMU ZFIf] L7z MoCap (28T, HED IMU % #5RE 1235 3 D BRIk V3
EEINTWeFk v U7 b—3 a NEEZEIRET 2 FIEZRE L TV D, RFETIR, FIRICES
En7z IMU R+ ARERE2ET 55y MU =212k 0 % IMU 233855 Sz BEIGLEO B
BHEAE EE L, ERTFIEICHARTHEER N 85%WE L2 L AR L TW5,

BAZIZH 6 B TITIARFGM L CTH O AR Efmma £ &, KL THRE L7Z MoCap HIFIZ LY
FHL N D8 LWVISHEG O ATREMESC, S BICA BT REFEREIC OV Ckim LT b,

UL B DICAMIZEL, = a »F v T v —& AR— Y BEREC A W AR TG R O R EREE T8
THIODOFIIRGTEEREZE L, WA TRIMU LB LN T —F ORI A EZ R H Lz
HE( LR T E T LAY AL ERIE L A EREZ M L T2 L2 R LELDOTHY | T
FETFGTDHEZARDIR TR,

Ko T, KX oEH I (T.%) O 2% 2BERHLHDLERD D,
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Propagation of Laminar Premixed Flames with Equivalence Ratio Gradient
across the Flame Front

(KRRENZRE R G RBEEAR 2 D B TRE KRDOEHE)

WIREEBE D @ zh k1L - IRERIEARH L Z & 72 b 3072 2R BEE N TlX, BB 2B DR
K= 2R EXP 2otk 2 PIRG KK (g kRK) DELLGE13HH. > T, kK
GRRICKRIT DIREXD RPTH2 Y B AR O E LA RT3 Z L1X, BEE T VB
PRIERR XGOS EALICB W TEETH DH. £ 2 TR TIE, KRMmICEE LY &L
B2z RERF T 2B TIREKRKROFEEL, ZOA =X LD % B &
5. BEBRAEHRARO—RITEMEY I 2 — 3 12BN, BREKDY &2 1m)E
BN LS E 2 Z & T, BEAROBITZIT o7, BT, {LFFEE N RBE DS
HDFENDG, B AKI E Y —70RE KA O KR OPRIEIE R 3 ¥ 70 2 R & Bl L 7-.

FI1IETIE, MY EEMH L, REAROIEA S Z IR T, KRimCoEh &
Fa iR,

H2ETIE, AL THEAT 25ME = — F OPUS OWELE T /L8 L OBEEH R LI
DUNT IR~

% 3E TlL, Back Support #h%: (BS#h%) & LTHILN TS, kR EE—72
BERTFOKRKOREEREN BRI DTG DRA =X L5 AT 5720, IREKXY RO
BRI IRENC K5 A & /2B RDISE Z T Uiz, 2Tk, pg kR Tidk
R TFVEDRRIETT A D> B RS IZ A 0> T TRISHEDO BB FFE, FFIcH/0 727
IVROKF T T INBRIRIE T 5 Z E CTBS RN AEL A Z L2 R LT,

HFAFETIE, WhGOOTHEEN BS SIRICHEZ DRELZRD70, BipHRE
SOOT HHEZ & ORI BV TlE D b AEIR S XUBTE T 5 A & v /2250,
J&KRKDIENT Z2AT -T2, 2 XY, MG OOTAHAEENKELS b L, KRBT
5 RFTHI 72 Y E L AR K L C, BSIENHEO LNDHZ &R LT,

HBHETIE, WBENDMERSRIMBTET D A X Vv BRASE KRN KFE & REVES
TOMNDH 4 0%RMUIEYED BS IR~OEBLZRF Lz, fERL LT, RREER
HOKED T OREABIZELY, KEDFIKKENDRRIESKIZ A D> TRIAIIZ
JrEL, BSRRENIHI SNHZ EE2RLTZ.

HOETIX, TrE=T BB T DB KRDOBAT ATV, A X INREIOSGE &
FIERIC, FITKF D FOBIRILEH AR E L TBSIIERPAELDZ AR L. 6T,
&% JE kP& D B AL AT T OPRBET AR ClL, FERRKIGEYE ThH 5 ML ER IR
TLSINAIENELHZ EER LT

BTETIHE, KaXoimzEed T, 5KROBEELEZIRTZ.
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MRS e (T B T

T (L), &t (%) 267 5 BHRE O Kim X TPropagation of Laminar
Premixed Flames with Equivalence Ratio Gradient across the Flame Front (K42 HEE 7224
BIARLE LD B TIRGKROBHE) | CEL, 2 TENLRD. Kmlaxbo7T, 2021 4 11
ALY EERORIEIC L D2 FENTHBFENG I, KADGOFERNEHI L 2T 58
BENETR SR T 12 A 16 BICF PR A4 il L, 202244 1 A 6 H OHICHAFSFHICH VT
HHEFENARINTZ. £0%, 1 31 BIZAESE LOBKEESHITOI, REHmSUGRE
LR A R CARRE AT O I E o T2,

PUF, AKX OBEIZ SN TR 5.

WIS 2 3 102 < DBRBERRIZ BT, AU KR & METIN 2 0k & 2R OIREEAR YL — RIRA R
HEafET 2 TIRGKRDPIER I L, £ OREAE MR KRIEEFERELZZ ST L2 LT, B
RN TDE KDL EMC SR EEZ B2 56D EEZ LTINS, LrL, [EHo
PRBEELS: (k) 1 3iiEh, 24 - g, FERE COERIS &V o 2B A B b B G A2 N
WLTEY, ELICRERAYREATEGIRET D L 27 kRKTIE, N6 OREME(LEEIHE
ML L 70D Z LD, IREARE) MR KREIERE 2B S DML A =X ATETIEE+59
IR K A TRV DOBRBLR TH - 72, KiasCis, BERY—MT bbb Y&t A 2k 5 RE
KPP ZAoFET DR TIRAKRIZOWTEHMEFRICE CEE L —RocOBRBEE S I = L —
varEERL, RERE N KRGS 7 EORBEREIC S 2 5 8B L O oW - b
FHIRA T = X BIZDOW T LIZNE L e > T d.

51 ETHE, R L, IREAY—RIBEERTEIET D TIREG KR O AR S & fEat
U721k, AWFEOEi M EIZ O W TR TS, 5 2 B TIE, AW THERTIEERE S I =
L— g Y OYE LT T VB L OHUEH R FEIC OV TR TWA. 8 3 BT, IREARY—2
BAEKRTZBIET 2 TIRAKKRIZEFA B4 L L CHlid Back Support Zh R ICE S Z YT, A X
VIR TIREG KRBT D K RIBFRHE OIS0 KK DN E D2 LD, %O Back Support
IRD AT =X LITHDNTER LTS, BARITIE, KK TIROBREEN 25 & SOGHTZ A7)y > T
B CRISMEDEVMEERE, T7bb H 700, O 700 X UUKESF BRI L
% Z & T Back Support WENAEL DT EEZHLMNIZL TS, 4 T, WA OOT Al
7% Back Support Z1RIC5 2 5 HEIZHOWTHRET AT > T D, fERE LT, NGO OT Hik
MDREL D E, KKHENITET DR B AR A SR L, ZUSHE > WEIERE OH K
I\Z & - T Back Support ZIENILINAS Z EEZBH LN LTS, FHHETIE, AXUITKEE
W U TR A REHZE R TR G K RIZEB W T, KR OEMNA Back Support 51252 552 812O0
TP EITo TV, FERE LT, RREEKTOKESTOREARIZLY, KIS T KKHE
B ARBRES KA Dy > TEINFIZPEEL L, Back Support 1AM &b Z E 25N L T
W5, FeETHE, WHRBEO—2L LTSN T U E=T ZEE LT, RIFEE T &Rk
IR ATV, A X UDREEC o o T2 A & RIERIZ KR 3 T OBIRPEHS Back Support #0128 2%
BIELHZLEEZHOLNITL TS, EHIT, SEamE T OB A TlL, FERRTIGEDE
ThHBEERPBEILINDOICNELDZ EIZHE R LTS, RREBRICE 7TETIE, KimLo
fEmaE L, SHROBEIZONTIERITNS.

PLEEF BT, RmSCOEE, BERY—RIBERPERIET 5 TIREARIZEBNT, 20O
JERI)— VDS K RARTE R E &\ o T RBEREME 2 28 b S 2 ERRY - (LR A 1 = X AT DU TR
WL TR Y, KRCEEHEDOEEN LB EZ VLI LT 5 EZ Rt E B W Ta AR m A%z
52578, T¥EEBIOTREFETHL A0, LoT, KnXoFEHIIHE L (T
F) OFEZTLEP DL LD LRBDD.
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Embedded Facial Surface Sensing and Stimulation:

Toward Facial Surface Interaction in Virtual Environment
(N=F ¥ NVEREIIBT L7 =2 ¥ NV =T =2 A Z T 7 a lmiT T
HIARIEAFR G - RIPIZES 3 % 0F5E)

AU Ea—H OB, ba—~rarta—S A 2T a DIz DOANHIOTE
D B ST E o THEETIT ORI S ¥ = 2AF v ATJPEAZI, N—F % /L) T Y
74 (VR) M OBEEREERT 4 A7 LA (HMD) 72868 & L C\5. HMD 235535 &,
FMAE D Z DD, KR foTe A 2T a b BDEITHD. TOX A
BT aDFED—DE LT, MONIEINT Z ENFEETH Y, Fiz, RKICEE N
THIEERAN A X T 7 v a U IMThIVCWD., RKa T, BEERAWA 2T ar
DI=bDFEE 2 2R 5. —lF, HMD ITHIZHAA TN W% VT ek & 7HI -
BT HFETHY, bH—olE, HMD IZED (T bivier Ry b7 —2L% AWTHEIZZEH O

TR AR~ T 5 FETHS.

£, HMD #EARE 2O TODORE 6 7 7 AT FEL, REEFRRIC X - Tl —
% HBINZ 7 AT 5 FHEAREET 5. JiT —2 2 Fiie BECI XY 735 2 54
THICARDORREE 2 L L, BB XY U ITE TR 7 LIRTREO B EEE TRl
TEDIEIVRENTZ. SBIT, @R E T A\ Z—Zn DR A ke LTz,

iz, HMD (2B A1 SN O v Ry 87— 2% FWT, SEA~OfFHRRIC X 2 2E#5
MAEAT) FHELRETSH. £, Ry b7 —AIZH0 AT S7-iEsEe & AV Clg
HAEHEET 5. T LT, X—7 v MAMICRHE LT EREOMNEZFE L, 2Ry N7 —ATE
DONCEZ R LR ESRT 5. ERND, KAFHACL > TERSIEE X —7 v M
EVMBE CHHETEH 2 2L, T, AFEOZERFHFEICIIT AT DOV TRGEEL,
DAY INT =< A« =PV T 4 « U=/ — RPSEEINDZ EE2RLT.

AFGLEB LT, T2 VXN —T 2 AL L H T T 2 a DI DI ERRIROHEE -
PR DRI ATRRIC T2 FHEAARET 5. 2o OIS, K& SEHHIAET 2100
FHlE B RA v ORISR &V D T ZAVE COBEKR LA T 7 a L DOFRE
MAEINT D HDTHS.
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T (%), Bt (L% TR SCZERH O P55 K 1% TEmbedded Facial Surface
Sensing and Stimulation: Toward Facial Surface Interaction in Virtual Environment (/N\—F ¥
WERBIIBITA 7oA YNV —T AL ZT 7 g 20T T- /AR EE 30 5
W - FIZRETHA898) 1 L, 6 BOLBRINTND

N—F ¥ L 7 U7 ¢ (Virtual Reality, VR) £ 77 1 FF 22 F’Eﬁ%@‘ztﬁﬂ FEN DYLR &
H1oH L, BRI a=r—va Rl T A A RNRE, S ESE RSO
JSHARHIGF SN TWS., —5 T, HEBED e VR A7 AT, dHllaisd
TEHR A -CIUE OEEY 72 CIZRE SN TS Z & L, RSN DTEIERS FICT
RAWHRE & WS TEALIZRE SN TWD E WS HlRINH - 7. RiwsLTiE, KKk
DFRN e o OFEREFER TS 2 & T, HEEEMT + 27 L A (Head Mounted
Display, HMD)IZAH 2 1A A T2 B ZR I T OTAREHA & AR R 21T 9 VAT L& fe
L, FELIEVAT LAEHWTHREREZMIEL TV 5.

H1ETIE, RO L BNEZIR, RGO L Tnb

%2 F T, VR HiTo#Eim, BREMEDO OO - FlIE T AT A2 T BEAT
RhEFELHTND

%Bﬁfi,kﬁ@mﬁiﬁ”@’ﬁ TR 2 R R A R A S E 2 T, T =
AN =T 2 AL BT 7 aryOMKESR & L TUEE INDHEH & R

an+£ﬁ:;5_’ T’\VCU\%)

% 4 B TIL, HMD #HAGAZBSEE > AT A% VTR E R OGN DV Tl
NTWD. R YT LAIZ R DFHIS AT LORGEH R LTcR, v VT E—
AT ELS ARBEFRR D 720 O E IR OB T — 2 O BB T XY > T FEIZ
omfﬁ%bfwé Flo, BFEEI X o Tl L7 RERTE 7 7 A ~O TR it

FIZEDNWT, BERBITHIC L2 BMTEREZ GRS 5 2 £ 12 X 0 IHOTIR & FEERk
NA[ETHDHZ L ERL TV,

55 5 BTIE, HMD MAGAR I R R b7 — ST L 5B ORISR R I
THRARTN D, AT — 5 & SRR 4 4 O F SRR R o A 7 D R
FHE R L7ctk, R RIZHEE & SN DR FIROHEE FIEIZ OV THA L TV D
F7o, BELEBHA~OMTATMIERZHNT, N—=F v VERED—| ﬂbfﬁﬁ
TES =T a yBARETHLIEERLTND.

6 ETE, FETHONE T2 VYN —T 2 AL AT arDIZDDE
& FIPICERT DA £ &6, AKim ¢®#:%E&TV5

PLEEF 21T, KL T, N—TFT ¥ VREICBTA 7=, VY —T 2 A A
2773 a Dl OEFREH & ARAER R FELRREL, TORMEEEIEL
TBY, A VE2 77T AT AT AT HHICBNT, TL%E, TH#EHEETHEZAN
DRI Ko T, KigXoOFEHRITEL (L% OFMNEZT 28PN HLHD LT
5.
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RSB VERAL 2 A9 2 ML S SRR 2 8y F AR OIRERE

AW Tl MEEBEBAZ T TS TV AT LAORMEL BIE L, pH, Y. BLETnE
PEERAL 2 A9 5 BB LA E BT 5 2 & T, KB TR SN D 5 THEA IR R
BIoRaemiilic, £, 206 EHABENT 2ILEMEIRET 2 2 & T, TR

SOV T D Z & THESND pH I ISENE, REBEFIEAEES, EOMESE %
BT 20 THEAGEROHEBB R EOERDFEER TS5 L2 HIE LT,

F1ETHE, Ao RBIOCEMEZIRZ, THEmE M2 v ) BRI
iz Téﬁﬁ%ﬁ%m X LT, ALFOBLE NI, ARSI S 2R LT
BRI ESTAEMB LEZBRTDHARNLT v 7T o —FRNRA LT
%, %@ioﬁﬁﬁfi<%w%hém$fﬁﬁéhé P FERBIRDORHE A R~ %
JSEMEEET DO R DBFEAROHEERN, HFOERICE > THEREND
Bzt~ RN TROND L5 RBEEEE O T AT LB LT F 6 2R LTz,

F2ETIE, ANRBEICEM LIAEEZ oy 7 v pH I IREMED, FEREK ST OFLEK
XS TEDLDILFEV AT LOMELBIE LT, 4 I UG 28T DBl EYm &
FUA UBRING IR DT 7V OFE A LIRS R, R ICitEr S D Z kA R
HL7z, ZHUE. A I OMKRGIRCES TRRREENE L LT Z itk b B2 b,

53 ETIE, B ZE N Z DNEFFITARAT LI R IF ORISR 2 3558 T 5 0 1A IR
OREE A B LTz, IR ITAIZRINL UV RS2 & fEfaay 7 uickiEg L
%, NTIADEE L, I UV RS L&A % &, U—2ROEGER T — b
WOEAKRICERET D L2 RE L, Zhud, 7Y _UEBrofiibs oy 2
7 4 ROETTITE O MR O BN LI Z 2k b e E X b,

FATETIE, W TFFTBLOT =4 MR CEM ARG T 52 & T, T OMAK
IS U TR DD FEAGERPER S, T b2 UV BT K > THEEE T 5 R ORESE
ZRHE L, MROZBIC LY, U7 AL LI 2 R oA RSTERL S,
UV BHIZ K> Ta7erX— MNERICHIEE T 5 Z L8O LN, LTy~
VU OB T ERICE - THREIND L EZ L,

FHETIE, R THELNEHMAE D &ITRIEZR T,
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T, T#E+t BERKEERHOPALGGE RS TR SN %2 F 3 5 WU L A 0
T Dy THEAEROMEERE ) CEL, SENOERIA TN D.

MY AT DOFENDERZST, DR BERNICHKRFEZ AL T 7 a2 % N THICHE
HL LD ET5RAN, TEFERICRSN TV, KT, FEERAMEOMAEERC X IERK
SNDOETHEAGWRIZIER L, pH, ), bR/ SIS T 20 F 3 2 it ez 4
L, FOHyTEARIERIEICOWVWTHRFT LTS, £ LT, ZILOEBS FESKIZBWT, FER
AN B ORIPRITIEE LT RN FHER SND 2 & 2R L T\ 5.

FBLEIFRTHY, AFROTEEMEROMEMHETR SN, BONBROR WD, HEMmEiT
a2 | ) BRRBHRICB T DWRAZRRWIC T2, {EFENLDOR NAT v TR T 7 a—F
R, YO BH TELSHWLN KT TR SN D8 THEAGERORHE, i E Clo il Sh - filigs
EMERT D000 RHB THRAEROHIEBBRGAHFN L b, EERNTROILD X 9 2R
JEMERF STV AT AEBELI-FEFEZ R L, RO HAEZPIR L TN D.

%2 BT, WHEMS FIERT 5 0 FIRESIRIEER TH 22 7 )V O RIS E M 2 W5 12
925 FIEOMENL 2 BIE L C, BMESRMHT CHONIIKDET 24 I VEEEEA LI T4
UMEDORBBEANE S T Db~ A 7 a A — M A XDV I (Vv AT h_"U 7 L) O pH Ik
BMEIZOWTHRILTWD., 2OV Y A T 2 bR_U 7 U, 5580 5 R EEME DML pH S T4
ENIFAE LT — 5T, AR ERME S T ClE, EEHE 0 EHoCHRET 2 Z s 2 AL TV 5.
F, A VEBERESEE AT hRU TV, A 2 DMK IR - TR E 7 R i 2
BT 272012, S HITROVEBESRFCOIERH D 2 L2 RH LT 5.

%3 ETI, 2o00liME 52 AIEFICE & SWTERR DMWY FELE~EHEBRT S L9,
BRBIRIEMEEZ b o TRV AT AOMELZ B L, 7Y _RUB U Bk ORI G & F 4 —1—
TANT 4 ROBACRTTISIZ 2 B FEREEROZEIZ B L TWD. 7YX EBUrBRIRY R
VT 4 RSB EAT 2 BB LA ITKRP TR & LTFEEL, Zhicxt L TRICECAIZ IR
LCEANERT DL, v AT 2 bRUZ VSR L2k, TNOPAMET5 22 AL T0
L. —H T, JITEIDEIRE L CETAIZRINT 5 &, RN T —LROEAK LY, bRy
— MROEARICEE L, AMEFET AT ARRBIEENEZ2 T2 2 62 A LT 5.

%4 BT, FEOERMT LG EMRET D0 THEAERPIER S DL FET AT LORESR
AL, TYRCBUEKEAT DI F A OB LAY & T = M EmELEE LA )
5D THEBROWIEBENVEIZOW TR ZITo TS, 2D OMEOEWVIZEY, Yy AT b
N7 RFEL & W o T T2 DEESIRINTRD BT, ALK T Tk, Wth b B R0 2R
95 a7 A — NERICHEEE T2 Z L2 R LTS,

WE5ETIE, SETEONZMRZE LD, AEEOREERIEL T 5.

UL EEF 512, AW pH, i X OWRLIE TS BNEAL 2 H 3 2 MM b & % 5 72 12 Ak
L, ZNONB D85 THEAED, MK MRIG, SRS, BIbE TSI & DR D
DFEMICE B2, ZOHOBRBIS U THIEE T2 2R LD THY, AEMEL2D
WiZar A K- FafbFONFICB W T LE R, LHEEHETHE ZA0D 7.

LoT, KmXoFELEIIHEL (L% OFNEZTLERPIHLLDLRD L.
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Drag Reduction Effect by Traveling Wave-Like Wall Deformation

in Turbulent Channel Flow

(T R/VELHU Z 30T DA THARBEASIAC K S B UEIBEAR)

Fifet flRE R W R Al R 2R = FOL X — DR R O 78, FROTIUCEES
FEEIRPURI O 720 O O FEOHS IZEE TH 5. AT, EEKEY
=2 b—3 3 (DNS)Z W, BERIATIC L5 2 FEE O WG ME T (A v H s —
HRRETI, BEOU 2 —7 <V RETTR) ORI R 2, tkx e LA 2 VW XEITHB T
HA453E LT T v RIVELRICB W CHRAE L7z,

Z RSN —RERRHEAT I TIE, LA /L R AWIE JIRSS) D ELFR L 4 DI 721
T7< RSS OEMIRAC LD EGN, NV WEAHEINSES, > VK2 RS E
5N =, DNS OfERIZ I 0 &Sz A r— 1 o 73S0 ¢, EPUREER O T
W 24T 5 7D ORGSR T 5 RPN ORE LT o 72, Z OB L 5T
WOFER, FEBHRIZILET DR LA VA Re. ~105—106 12T H 20% —25% DK
PURHCENHIFF CE 2 2 EARIB I LT,

Uz —7 v VU RHELTIE T, RSS OELE S O RIE R B S hi-—F, U=
— 7V UROBEEC X D RS NI - T KBS I L - T, BRI T 05A
TR SN - 72 ED RSS O MRy BRHAIFEIRIC AR S iz, 2 bk - T,
—EREITHOBE LV b, U x—T <2 REITI O8O J7 N EHUREZR) B3N &
{Tpolz&ZZzbN5.

U EWESUREGI R 2155 72012, MERRRICEE DS < A Xtz v, AR
VNS — KRR LTI OHIE ST A — & Ot 21T o 72, Fas b ORGSR, ek 17
ARNY T AT 4 OFRERLD HIXDNITE W 60.6%DIEPUKINAZZEK L. Z b
R, T A—F BT D 2 LT X0 AT LR EE 2T I 0D BL T EE R R
HRBKIEIZH BT 5 ATREMEZ R LTV 5.
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Rl BEERRREHGT Dr. -Ing. N i

B HEFH AR WESEE PhoD. g B
N s i+ (T2 I TR

Tt (), Bt (%), HEITG B4 o FArF X, Drag Reduction Effect by Traveling
Wave-Like Wall Deformation in Turbulent Channel Flow (F+ R /VELFRIC BT 2 EITICIREBEH 12 &
LI|PURTERIIL) | L, AfF6 EIZ L VR I T\ D,

Bk & 72 PESEREER I ZBLN D R O IRV LN T~ D I EMEPIE = R L F— RO KR E R ERTH 5,
D9 BRI O ELMOBEESUICE L T, 2 E TIC BRI O TR E OB R Fik
LY T TFaz—FEHANWET 40— Ry THIEITER EPREINTEZH 00, i
TR NR 3T, BEBEFERT A ABUERRETH L Z LD, EHLHNERERIC
IFEE LTV, —F, 22 10 3k, B EHAVTmICT 7 Fax—ra U EMZ D HEITH
WREE AT A NI SN TE Y KL A 2 L ZEOFELTE IS ) U IR 70 EL I EE TR
HEDEMEY R 2 L—2 a3 URORIAERIC L > THERINTND, L LR s, EBROFEEMKR
WCHNDE LA IV RABERICBIT 5 2O FRITRMTH Y . A% ERICHT =R 2 #itE+ 5
TeDIZIE, mbA 2 VZBELRIZ BT AR EH O N T 20 ERH L, Kim X OEFILZ O
REMRIT R, B0 A 7NV AEOT ¥ RVELRO B I = L — 3> (DNS) #1795
Z & CHEATHECIREE AT L A LR EIEPURB R 2 L T\ b, £z, ZORRIZHONT,
VA I VAU LR WA — Y U 7R R Z LIk @b A 2  ZEGELRIC 30T 5 il
PhR A TR 5 BN EIRE L TV D, S BIT, EBEOEITHENMREERZR T /34 A 2BV TRELS
5 EDEE LW AR R ORIEZE L A2 S8 L7z DNS H170, TOZEERTF L T\ 5D,

B 1ETIE, SLIROHEENCR L TCINETIRE SN B OFEEZLSEL, TLOOEB X
ODEFT 28 L, BESZHHET 2 2810k BRFRZEES T TV 5,

52 CIL, AT THW S DNS O E FIECHESME. 3 X ORI R OFN FEIZ >
WTHk 2 & &bz, ABFFEIZE 1T D DNS fEROEEMEOMERE 21T > T\ 5D,

B 3T TIE, ANV HANC R TIIRBE A 2 x5 & L, Bl LA ) VAHOT ¥ F L
LUK U CREmATE D /3T A — & Th HHRME, W, MAREE Zkk 2 1228 872 DNS 2170,
PRI R d L OELA R EOZRIZBE L CREMZR 0T 21T > T 5, E5HIZ, il &=t
ONHIFRBASARICE LT LA L RN ARAE LRV BB A R L. LA ) VRSB A HE
UK R Z FRIL TV D, 2L 0, EHERICBT2E LA VAEERIZB W T, AR
F1ET 20-30% DIEHURIE A FIRETH D Z E BRI TN D,

B4 BTIL, AN HANCIRIBZALD & 2555 OHEITIEE D DNS 217\, Z O AU T EN
R 24 < 72 DR W R D 3 R UK G DD Z AR Ly ARV N — R 72 TR O
BE L OBRPUEHA 1 = XL OMESZH LI LTV 5D,

%5 T, ILARLIPURIBOATREMEZ D <<, DNS & o Xt 2 i abtdd 2 &
W Lo THATHE R T A — X O 1T > T\ 5, T ORER, KL A L XEDF ¥ R VL
TRICET LTy BRI R i B 2 9 854 121E 60% DU G AIRETH D Z LV REN TV 5,

FOREIIERTHY ., R LOBRORIEL ASBRORBEE BTN D,

LI EORFZERE S, PERTIEIC U CHEAE ATRENE O @ O ELTRE BRI TE OB E OB & 72
HZHDTHY ., INERBSEEALSELZLICEVI—Rr=a— I AHEOERICHET
D2 ERMIRES L, FINIC D TR THEREWVWZ D,

LoT, KproFEE I L (I%) ORMEZITIERNL DD LD 5,
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PVIT ¥V —Z — /"3 )VIZET 240158

BUEH/AEFRET R ¥ —& L TR EDE LK AME L TH Y, HHTII1T 2 K EFHEER
wE 2050 2 4.6 TW % L[R2 RIAZRTH S, L LEDO—FHT, BUEDO KR OEBNHR
FRSTH 20 %BRETH Y, 70 D 80 %2R +30 °C FEE DSl OB & S T RX %
INEAL, JEPHERBEICHE L RIETREM N H 5. £- R IHICB T 2 BEE I 2RO 56.2 %
EHOTEY, BMHEE L0 X517 2 »ABURFE SO FEBIZMIT CTEE TH SH. £ 2 TANF
Ze i, KEGEMPV) & ERZTD 2 A bz PVIT YV —F— 3 VOR¥EiT>7. 20
IRRITIKRB =RV F— B BITENRICER L, BE~OARZHINT 5 Z & N AMRET
b5, KL TE, LLTFOWFZEREIZ OV TERT 5.

(1) HRBREERAA PVIT ¥ — 7 — S5 L OF%E

TR s B E b KIGE M A A A DT B e &0 PVIT YV —F — "3 V&% L, £
DOYERE A FEBRINCHFE L=, B L7= PVIT YV —7 — 33 1iE, EFICBWTABT LT —0
T1.3 %% FIHFRETH Y, "X VKRERELY 45 CREE TMH TE L LA R LI
(2) BARBREEICHIN L7 BRI 2 We & 9 2 EHM 2@ RE 7 CIS PVIT ¥V — 7 — /3% 1]
BH %8

TR U R B R me s L OV CISPV £V 2 — L2 T, &2 TOMEES PV /3% L
ENEIEASE O EEIC SN THLASA AT FERR 7 PVIT Y — 7 — X3V EBIF L, ZOMRE%E %K
BREICHGE L=, Z O3, /M EEZEBL LN S, EFICKGT= XL —0 73.5 %x %
HLATREC, BREE~ OB b idH O PV /3L & Il LT 20 °C BREMGIAIGETHH Z L 2R L
7.

(3) HAREREEFFE PVIT Y — 5 — 3 L DE AN L 5 ZEH ~DO &k

FHARBREEFHFNEL PV/IT ¥ — T — SR L OB ALV, 4 NFHEREROFEEEIZBIT 54
DT FN X —EEL U2 HRBUHRRIGEDO S 2T LTV A &R A, Po - 2 xLF— 7R
(ZEH) otz Er T hrniEr vy I ab—ya VERICK Y REEL . PVIT V—
T =RV OB NHFED 24 m2, PV SV OB ARFED 8 m2 D & F (T, (EED 98.8% DT 1 /L
X —Z KGR X —DOLTHIEFEETH Y, KEGEMOIHEZE AN LTGE & ik LT, BREEE
AT B —% 491 BHIEATRETH D Z & 2R LTz,
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b (L), L (L%, SFEREERN OGS RGm L [BREREEICH N L7z K=/
X—HAZFREL T 5 PVIT V—F— "3)LICETHH%E] CBEL., 7TENLR->TND,

Frfot iTRE 72 B % HAZ (SDGs : Sustainable Development Goals) 23EE4R & v, £5f5e il REZpt2 D EERL
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Risk Management in Supply Chain Contracts

Our research explores the pricing and contracting strategies for seasonal product supply chains
(SC). Such products have a long production lead time and a short selling season. In addition, the
related customer demand is highly uncertain, and the salvage value is low. Therefore, an
agreement that helps the buyers hedge against the demand uncertainty and the long lead time is
needed. One suitable agreement is an option contract. This contract allows the buyer to reserve
capacity (options) at the supplier at an early stage. Then, after updating his demand forecast, the
buyer has the right, but not the obligation, to purchase (execute) from the reserved option.
However, this contract moves all the demand risk on the supplier. Therefore, we study a
combination of the option contract with a wholesale price contract (a commitment option contract).

In the first part, we examine the effect of this agreement in hedging the demand uncertainty. We
start by studying a commitment option contract in a two-stage single supplier- single buyer SC.
The problem is a Stackelberg game with the supplier as a leader. We model the problem as a
bilevel program and determine the supplier's optimal pricing strategy and the buyer's optimal order
strategy under different decision scenarios. We found that the commitment option contract may
guarantee better outcomes for both members than the wholesale price contract. Mainly due to the
offered flexibility. The sensitivity analysis shows that the commitment option contract was
effectively hedging against the early forecast inaccuracy. However, when the Stackelberg supplier
makes all the price decisions, the study found that the supplier gets the SC's total expected profit
and leaves the buyer with an infinitesimal profit.

Therefore, in the second part, we study competition in commitment option contracts. The study
considers two suppliers - one buyer SC when market demand is stochastic. The suppliers compete
by offering a commitment option contract to the buyer. First, we determined the optimal ordering
and selection strategy of the buyer. From this, we determined the optimal bidding strategy of the
suppliers. Finally, we characterize the game equilibria. We found that contrarily to the Bertrand
game where the lowest cost supplier is the winner. With the commitment option contract structure,
multiple equilibria are possible. A supplier with a higher total option cost can still be selected. In
addition, we visualized the positive effect of the competition in Stackelberg games on the buyer's

outcome.
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