ECTRIC 00
& km
ERGY é‘-

[ @ 5 "
V4 00/4}7;

m o ®» m m
=Z o = =

" — TN R (BmEE)

LEOSEEMFROFEEZHRIC. AFORR-KHEFNBLTEAEZHEDHEBDODEICERXPEBEHKRTS
F—TLNIRERBLTVET, TRORR. EREFHERIFAFTCERBLAT-—T>NIZDT—DO—FITT,

4 [ i = 9 | % i < )
F—-—T >N XHETFT—Y

e RAETHICLEIERABEHOER y | s ' 9% o
ONJ—ILJMAZIZARMICLDZARBRAEENT - T12atOFEICOVTEZLLD!
CELURBAAVIEREPALELOVHEIR M REAKBELEERICE->THLD!

ELECTRONIC
obKROY-FJELEAVBRABEAE -2 ORE KR v E YRS
OB TFARTLAFISA ZDEEE A 3 AN D
OHICRALWHKEED LIGHT WAVE CONTROL
o ERMEBNOER~JetsonP®PFANIEAWAEIYIAIOTATSI T~ B ENGINEERINSG

e EREHITHRNT—IL IO XK EER

0 3L -3 TRBAEFRPEFOHR
OELTERTIANILYARZTTYTIL

O A—Xy DT —E2HMBEMEERAINCED T —24ERK- FHl
o RIEIFT /T AL H 2 chorik

¢ EEBEICES T —F(ARNEY X7 L ORI LR " _ [ iee) ES 9] | 1z B n 3
O ERABIRNFE—HM[/NT—ILsbO0=7X]%&&KER! ; N

O NIESICLBORY b7 — Lig(E

2R ENR ST RBEHICED

o KERIl 75X~

e 3DMIENEMR~T OV I aTyE T M)y I T —bCGEE>THLI~
o BIREHEESD

o OAy NEREN D /=8 D H — R E — 2 &I & £ &)

INFORMATION,

TELECOMMUNICATION
AND

CONTROL

s ATy — T4 F—0—-2

BENEMSH (XD r—) ICMAT. ®2F (X1 F - )HEZBEL. ROSNAERHEBLLABEICA Y v—-Y1F —
A-—XDBTHRBESINET, VM FT—ELTERFEDLEDIC. ERPHFOERLPSCHETITHA M ERMSNTHY . &R
DEBRMBEF I CRZVAEVARTICISC THEBEERTZCEN TRET FEDHENMNEBEB IS BT LAEYIF—5F

PRBSNEEETRES RAINET, HLEAROR— AR—VEEZSBEI L, E E‘[&ﬂ{j‘ﬁiﬁkﬁ I%%ﬂg I%%‘%*ﬁ
L BMEHIOCTF A7 I—R a@/jéﬁr%,lleﬁ:\kﬁ ~5 I\ HY,
XV T Lo 8y

RERDIFENHFICHMELZEZ DD RESPHPREBBICRBICF LU TEIAMEER TS0 0. BiliEH 70
PTATA-APHEEINEL L, CNA-RATCREENEMSHF (FIACERETFRBRIFEDH)ICAIBLAEIAT. &%
DAZH = RAF—A=ZALNEVWRHEPSVAF—HEEZRRZENF TE. MEFSHOEREZICOUIONET, /2. 2 Electrical, Electronics and Information Engineering
DA-2EEHJRELEINTLT—VHEBEILELY, STEAMAMICLELRELHICOUSNET BEOFELY R

CHREECEBIN, SUERBNEMERENTAET FLRBEFZDOR-—LNR-—VEEZSREE L,

RESMPIZEARE BRETRRLZETH

T940-2188 FBERMM L EMAET1603-1 TEL.0258-47-9292(BEXREHE) FAX.0258-47-9500

EREFIBERIFZHHR—L~—  htitps://denki.nagaokaut.ac.jp/ § m H ﬂ:j: *S} ? j( ? j( ? B]_dE I % E;I: % *Sl’ ﬂ% :I: é;._';% *EDE I % @ I&

5 = R £
ZONCTLY ORBE OB EBELUET, ©2024.4 ERMEHAFHEAY BABTHRIEHH BREBTERLEZEDTE




2

NAT7 a0 —T21 TG T 2

EREFREBIZSFCR.IBRIX VX —-HBAIZ].[EFF NI X-XEKEBIE].
[FHREEHHAIZIOEFIFIFIRBAVICENDIIICHBTAVX2TLPEBEATVET,
FL.FB-BET-—BEE.RVCVERAOLE - HRABRBEFELCSIIRBINK(1>2-22 9 7)) ICKKREND
AZ— 7 EEEMELBTOESCESE . REM-AENLENE- MRAEOETRZEHLTVET,

WOk C o e

1Y =
ZEMDIDDOBEER
FPRIFENFETEE7IR(BR) ICHLT
BOBDHRE N HBILH o TVET AT
AT T—HbRELTWVET,
XBF BFNFEIEST EFMAN TS F—
BREL 2 -REREEET

B R A

EBIRCEBREHEICLI>T. FA-1NIL
(EHFICHIETEERBRMERMAPII2
T—2alBENERICDOBZENSHEKET,

HRFDSRSTELEFFZEN EHICFATL
T, BRI B EZL BREYR—
FMOTERLTVET,

B A EE ST BKAEIET AICH25%,
KETHICDOWAEEVWEREAREMMHSY
kHobhTWET,

(4 AI44E )

ok A 1 ¥ 23,4684k

o i 914

oy E H 914

BEHIHD
i 2 3 [ F 22 18

*EMR. ZRMR. FHL. HifRAEE
S—TOVIIMEILL > TRFELENTEE
IEH MRRRIESADHELEZSHICH
EPEINTVET,
(SMAFEOESEHMFE 1081F)

R etz M 2
K5 B A 5 3R
EBIRTCHICDOUIAEERADICEISICESED
320 AREDFEN KZERIEFZLET,
SEOEIMIPLHZLDEEN KERICA
FLTVET,

NAGAOKA UNIVERSITY OF TECHNOLOGY

PR3
ra— ozl kiz
R SR e st < A

2006 F ICE L (T%) 2 REFKATMER. K1Y RIEZSHOHEAE AMerck Ltd. Japanic#Bi. ZD#2010
FH5 R YK Merck KGaADIARFIT. 7—IVRTART ATz DT AT T E2T 1) -4 — &L THEREMEAL
Fa(ECBRRBIUARECHERY T —)DRARELTVET, RE-FAVEBEREL T HRBPDL S > TELEMR
H.IRR2y 7SO ERFEL. BRIE (Smartphone A#M#4 E) LTEF Uiz, HATHE M- BERLES
THREDLEEDRICE->TVET,

FRRZYTEDTIN—=T a3y be ROY AFYR K-
TR MV3ZUTEADERF— L

BFRRICE I N
PR A AT

E l[ﬁi'j“ %EE‘Z ;ﬁ;%;ﬁéﬁﬁ%#ﬂ%ﬂ%%%

BRE AHDRUEDRBA> 42—y THIETH2EBINREZCD, EELREBRN TEERETT HIFEBINR
ENHEDHIET, FMERKIC2EICHI>TEHEFELUE) M FICHREFZLTVEL A1 o RBETHEV B
VWET, EMORIZCMERERICEASNE L, BEREHLTIToTED LB ERBVET, T RRBEFEHR
HBAT HARELANILTHERERERBRARET>TCWET, BEVARRERY — > ICHEDEZENFTEE LB LAE
BhoBICH RKRICBEEADF v AN BNET, COFRIERST HERICDOICL LT VR,

8
1 RIBAFEYRIARD I N TV A BREEZED
SNEFEQS > FOBIE,

MR RO I 28D
TEORFELEEE
EEEEI %.lén\ ERIESEHEMAEKR

BERT#H B
HRELSEMBT2ETCOHNIFRERMABRATCEVE LA, OFFEF L TELAARAEADOEN I, £EZH
NDEEHEE BFE MR ALESHEALACEAINEP SEHRAREFEOMEICBMINBEIENTEIRELLR
B HBIETT BLRECEMOER ICASNSEREEEE HRERICEDEFHATIMEICRIMBAE L B
RRREHBERFZLHF CHBCERFSTRRLELL BFOMRICH T HRPOMEEDEDRISH H#5N
EOREELRIRCLA REABRKCOBRYEHELC EICHRMVBRVBHRLE T2 HEBEL <hELL,

EE# A (IEEE SMC 2017) ThFE DN TS
ToEENEH,

FEH D 5L D35
N-RAQ L

Fllj B)’J M ARBEEA SOERSEMR IR
I TE Oy EmEAHES BEY 2T LARRE TERRE

RERADRERI, FES > THFMAFEN ELDOEBINR RETRA L2 -2 Yy TEBAVBRHERFEDHSNETH K
MEKREZOMENINAPRFICRVET, D%, BEIURFRICEEZSHVDTT, Tl SHEEMO B ME NG HiE
THA-HTEBIRETV. EEOFHNRY y TP Oy TERIIET SR ICHELE L BRI T ROKFRERKIC
bEERESMEICHIESL BREORNVH - T ZORRRIEACSNIETICENE UL, B (T%) ORUMERIG, A%
BAEE N SR ER S RAMM RPN ICIBEL . REBATHRALZEERICKRRDOGEETNHLVWALZFEMALTVET,

UFGLAF LNy T ) —HEEH L BHENELTH
ETTEIEIXBNATIVYRABREE

[Hitam(NA 1 L) | SOFIT REOHARE
OfpEERI,

o Stk T M
- o - OFH Y —(%
\.A/&Jh%a" ® JILKMH

o (MR E R BEFR ® O —LA#R
OPCIV)1—3> XM ONECT Ty k74— LX)
® HARE FHR e XA L —BERHW

I = ONTTF 7 /Y 0RM e TTTy UM o 4% THM
Eﬁﬂﬁibi L e =FSIAILM OEMILY O ® [ 37 8 ERR G

® (RIHI e HASITH o =+ TG

®JTRNINTHR

® Ry 2k

® HERBEHEMH

o OARKEHM L&

NAGAOKA UNIVERSITY OF TECHNOLOGY



ELECTRIC
ENERGY

AND
CONTROL
ENGINEERING

FEEMENGRRE

SEEMBNIERL 1. BHO XSS CER
HECTHBERO IV EET 52 LN FIEE
BRT. R/ — by I P BRANES
BEIERT A2 LN TEBESILABAE ERBOAY PO
ORMEEEDTVET, E-T 3l
EEAORY MY ZE2L—2DF
D WE T fi B 3k b 40 (C B9
TEMESSUNEL T — 1%
Aunlkt YL 2AHEICETS
W& 5o ThY, ERILHE
FEOWTEBIEELTVET,

E =

KEFRIIVANT —FEREBICLD ' ERRYELNIVZNT —

£ ﬁ EIXNE—BETSXTDER - L RERXEETIGO-IV"
RUEOIINLF—BEBHFENT L SRBAE PMHDREEE Lo S R CEERLCERYELMY
ERTEEHICE BIXNF-—BETIXIOBMERS Y 2 o 1 ERTB/NNANT —RERE

T BBEN HYET, /L RIST — 5l & SR SRR & j - gﬁﬁ%i;fg;;f@
; e e - ERIRG T
ELECTRIC ENERGY AND CONTROL ENGINEERING gggt.’((f;ﬂétwlzw# RIS e S / #i’lﬁéj‘lgﬂlﬁﬁﬁﬁb‘“ﬂﬁ‘é'é‘é‘o

AXIOA—ZATCR.ERIZNX—ICEHIT EWMEZSL.
RHERDODEEN - FHENRENEPHEELELIAMEBTR T3 E2#BHBLTVWET,
BEBODIXNLNX —HE-HERWICEHLIHABEODEENDHE. REACELOELYEFEELNL S

USPM%fE~> 7=
ERIXNF-—HAOER,PSHAETCELSHB TEIHET - MRET-TVET, mEHENE

ABXREERITPCS

AZN=HII AT —FNT—F

S, =155 9 70 5 - 70 22—V (USPM) &R3%sL CaE

>f—ga/:/hn—}bﬁﬁ%i PAHNAZYXFRE s e
»TIATNEREE > B T#H %= BETEBLSICLET, BAA
PNT—ILIIAZYRMREE PEEE-—L2VIXTLHRE éﬂﬁ%;i%_ﬁ-é%s 2¥— o
DXL RINT - THEHEE PEEIXLF—ERARE ZIN BB EIBRIFIRETY

SN —RE-
=EHMEEXRBETS
EERAT-—20OHMRE

BRABHELEES—F v b HEBELEARKRETIAVREEZEZDOICH

2. EEXERAE-—20S ML R L _ .
ICET AR AT T VET, RIEENDBVWTFXVERR[ET CEHICEESESZFEE
TR IRAT Al S E ST A IEZZET. A RNBEDREICH. #HE - BEL
%7 HRE L. EEL A I8 RENELEICICHAT 3 ENFIRET T,

TOE— 2= O

TZEELTVET,

4 NAGAOKA UNIVERSITY OF TECHNOLOGY NAGAOKA UNIVERSITY OF TECHNOLOGY



BEAHMIFMAITEERE
RERBEDIA L FFEFHN2TTE Y b
ZB3EIBN-—RT1RIMPP. S RBEFEE
EEEDRFEICEWVWT., BN EE IO HBIE
BTORISEMEOSAILERTRTT, K
ZEBIX. 5TXAT0OBEEYY v ,ESQUID
FFEMEABHERZET HERDIESD
1T DM ERISEEHAITEZHEBETT,

M

HAaB e IcH LB TRERM
TRHEIFEIROENERLET., Ch
513, HBLED® /I XXY T4 XA
INFIIVEDRRR-RRFEFICLER
ENTVWET, &Y SRR
(AR L VRIA-RRRFEE
HIZ-DOMREEDTVET,

LY~ AUV SEROET
%

W7/ 2 i
St TE O — X

KELEyREFIEhS, L —%PEOREEZFIALTH
MWFEFEEMICHEAT, ZRNICRETIRMNFESN
TVWET, KRFAREEFBELTRESELEREL - —%
(EB7LNOEFBLT. HFLLKRE £y MRTORAEE
HTVET,

_—— - -

ELECTRONIC DEVICES AND LIGHT WAVE CONTROL ENGINEERING

BETAATLUA"EHIRI"#&EE

ITHEROERBEHBICIFEEXPL V- KAV FEOXEBTNAADPAHVLATHET,
— o EEes A\ vo - f ™ - = =3
*j X—CCI%%T/\{Za)Eﬁﬂtu*%béI‘%%&é hf;ﬂﬁw?ﬁ%@%ts A ERBERETILZIL L X e
BAONBHHL I ERFELTWEY, ICHEAEL

T REEIFTICE DB ELZPBRIRORRY AT
LANRRLTVETS,

P EBETNARRRE KT IAILY TEREE
PEFEIIVIRMRE PEEAL-—HY-HAR-CHAIZFMEE
PHIXNT—FTNAIRRE PF/ILIVNOZIIHREE
PICHEESNFZMRE P AR TUTIVIREE

P> EHEEET N IARE PEEMBBFHREE

ELECTRONIC
DEVICES

AND

LIGHT WAVE CONTROL
ENGINEERING

fl:'-lllll_‘"":m.?'..-'., W

ERBERRICLIMHKRE
EDRFHFWLOHBIDEVS MR D
HEPD ZOREMEETFAT BT
PREREERRFETT. B REE
BEEMPEERAVERRTEONR
EX DRI & MR OB R
HENTWVWET,

AO—ZATCRB AR EZEIEFIZOERIPOSNAETTCTRLECERE IS EZHELTWVWET, $3TTULE—CTHRIT3P DL BB ETRETA AT LI P AR EEER T S HRABRH O
BECTT, ARBECSET O LAV BEL O [BEICEL VI ORITICKELTOET,

6 NAGAOKA UNIVERSITY OF TECHNOLOGY

RAEERRABGRECRA RGO XEH

BERDRAEEBSHEAA - T2 MAOEBLEARLTVET,
FHREGICIEBEDHIA S TREINZIEEHIIDOEZE,S IR ALV
EMPZLEENTVET, 2P SDERICH T2 RIEERRAM DL K
ICDBEREREFOBELTOHEELEZEIELTVET,

NAGAOKA UNIVERSITY OF TECHNOLOGY



INFORMATION,
TELECOMMUNICATION
AND

CONTROL

BAESHRNIBOIERED, S FEBICLIBEEESZFALTORY M
Brain-Computer-Interface HHICHHTI DD EZTHTOME AR

HERNEESZICE SVEREREFESZORYMIE-Ea—v A2 2— T/ AEMOREE

ANBE DR EEN T — 2 &L= Bre{in—Computer Interface

F ¥ {5 i {i

i I E— z . = ) . HEREAALEATHROBSR
. [l 2 : BiH+ 2EFIFN SRR T AN TR TS > & LERIR R EHE

ERcEFLVEFRAETERLALD D, BRI ICEH SN SRR
ERL—HBULTWBZEDN RD B, CDEMELDF ABREFALEYY

EHETERIE GRS AN L KT ) AL £AMEET 5A1 - TILF AT ¢ 7IESRIEH R SR = e S E S ap
INFORMATION, TELECOMMUNICATION AND CONTROL B Lt ey LI 5 S R T A gﬁ;;%i—cz‘\;;7L;o’(ﬂv%ﬁu%/ﬁu4&%17?¥ELL\AI§[]§E

NEDE=S Y LS REEEACEE EDTLEFTFEShSMELHEORM EFIE

WE)AY

AI—-ZR@F.AYE2—-FEXYMNT T . ThHBIEREBRBE
BLKEBRFIAH_LZHEELTVET,
EvITF—2PAI(AITHE)ZEALAEBREGERTIPIYIBICERLTVEIELPTEHRI—-ITIE.
LEWSHEBEZH->~>THLLVERBEGHSORBICAMTEZIRME-MREZEL § X,
BAeRdBFORE—RCERIIHEBICLIBFEEEZITo-TVET,

KB IEELRENE

PEG AT T IEMEE PR E R T M EE

PIFEH AT LIFHREE PERETRAY T LATIFRRE
>EEBMEATATIHEE PTF—a—AEERRE
> ES IR IC AR E

[
TIVINTG Ty ZBRFE
3IDFAARTLA
EERE =2 75> o) & O A I ar=2: b n
ST A TEIG IR THIET. BDAH X
ELTCHL4GARIPSRBZENTEE3D
MG ERRLET,

WEEFETOZSEER  [FEE|UE2ESIIRI— N THETNBHEBETT. HBLEOHR
EWL . NEBOE IR ELEEA, REEEEEHALT. EOFRMBPIL
HEBBELEOER FRELTVET,

8 NAGAOKA UNIVERSITY OF TECHNOLOGY NAGAOKA UNIVERSITY OF TECHNOLOGY



R LB EERE RN

A=F(E.EHD (Vitality). JAEIH (Originality) RO D /-8 D ZF £ (Services) 2EAL D
VOSOE#MEEYM—ELT. REW-AIENENEZHAERNICER T2 HEENRME - AR
EEBRTHEEENIC. RBHLPOAERETCHO—BEHBTEIToT(HY. AN LS5 4E%#EL<
XKHET,

O EMPHRZILBOELELE. ZNIIIPHIPDIZBILLELEREZNEEOA

OHHELLICREEZROZINICEVHELAZLZEYICRRETESIA

T —AYLI LR IoTHENHREMNDEE. RUBEROFTHEFAT
PEHBERMORAEZFICOUIERDHZIA

OHLLWASEHORAPERNDAL. bOSKVICERELE. HMIPRZEZBECTHRICEHMLEZVLA

CESHEMICEBCMAICIEA MERRODLDICEHREALEHNTEIA

o BENEMEZREL. ABREIPELT. EEBROSHIHELA

SOrTRE-RLEHRZLZ2D

BAE TN L0

1. RHBIFER

BREFERIFHIHFTE. BAMEEZAZIRXNX -V AT LOHEME - WERE. SEER
RN IRXNX - RRERUEEBAUAHBSEZADEF- REOEEHAELL DERET/NMX
DFEME-MEHE. ROBRECEHBERDLETEIRBN-—RVINIIT7ORIME - MEEDE
BREEBHELET . ERIFINF—FIHIZ. EFFNM - REFEIZ. BHRAGHHBIZO3
O—ZMBICHBTAHAARBSLVUEI-—INEFMEEDIRBLIOEZHV X215 LDOFT,
BREDBIACZHAMSEOMERFEB LAY SIBERAMEFRL T/ O-NILICHTERTES
EDCRBH D DM ISRV ET,

ZDH.RDEIBFEEELKDET

OER-BF - FHRIFICHVEALEFSA

OHREMT.FTEMICEBICRWVELIEN TEBA

O —FICEMIPELESLVHENRRICLELLIFENZRZN -HEFH - RAN2EDHS
BEROHBA

OHETF—GYAILANKEEZFICHIZERDOHB A

CESNEZEZEHEAAIIXEPOBRCHRICRETESII227r—YavigNe
UEABTOEBMEZHREHLTRRLTIVEROHB A

.

it

2. AZETICBENLEEFNZHE-HEF

EEEEMFR. RHAR. BEFREPTEDIHEREBICR V. AR THFEED I/
PECEREBBLTIVBZEPEFNET  HIL. EREFRERIEZATFICH I HBERNTEE
BE5-DICPBELHZE. MELEORBELARMEBLEVCZESEEMER. BHRAF. HEER
ErEDIEFIERMBICEALTHRICEBLTVWAZEPEENET,

S BREFHERIFAFCRIHZIL[EMHRBIOARTDIE. AZRICROABTOH
MOPDREGNET REBABRTH-TH. AFRICEARNAREAE L THZENLEENET,

oHF WA AN KB, HEE
CEFIERMEME. ERMRF. FHRLE

10 NAGAOKA UNIVERSITY OF TECHNOLOGY

#
L

it St H- 3g
T 4>t

................................

R H 2 i < X0
< >+ i 48 mnt

3
i
o
B

[ leeriE

*IZHENE
AE 2% [ =mam || mEW® || Igmay |
ME1RE BRIZNE— BFF/SM R 18858 (S 5
#lEIEI—R FRFEITFEI—R T#2—-2A
RRIZE 2 R UNE T
KWL
BRI LY R
BFWETHI F—AN—REBRY XT Ls
BEHAGAY 2T 4 74 M= AT
| EREFHETYHIERRVTLE 7 —Yas |
| ($38) BRENEE || GomERME) ANE || (ZO®BRME)IZH¥ |
SE3IFH [ sxBrHsIyEBEE |
MEERRRRTO0) 53T
3% 254 750
[ ®asFwaszrorzEn |
| EREFEHRIZERI |
3% 1218
| (#38) LRBRBRY [ @@ 7rosEBIZ || F— 4% I ZB* |
| wimEs | | BFFA12-740202T% | [EEERER | | ERETHREUYROBE] | | BREFHBIZERI |
25 2% [EaIrEwER | BRBEFHATE| F«UVETER| [ RD-ED | | EF¥E® | | wE#E
| EmEaeEaE | | IEEREYI | BT tRIYERI) | BRIy || EHhIy |
2 158 [ IxEmzEm | [Ermsyrowsi| [ wsoEsnt | [ £9%1
[ERE®LUEED| BF RRTYER]| | ITEERNF] || #@IrEs |
15 3% | BRETHHBEREY |
14 2% [E5EBRUOEE]| [(MEZRRUESRL| [ #HEFI | | =3 BT ES |
[BRus¥R0EE] | HHIA || meemmn || HF18B REEEI TR i
15 12288 | HFIA | | HF1B | [pEzRrvER]| | —RIz#HR |
| mymm1 || #E¥I | | %1 REEEL YT 1

NAGAOKA UNIVERSITY OF TECHNOLOGY 11




	表1_4
	02_03
	04_05
	06_07
	08_09
	10_11



