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4) NPO#EANHAB (BEW - 7 a7 B8k Y 42 A) Wi%gs &— 24— http://www.npo-hab.
org/
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LimBER Y AT LinEE GIEARE)
http://www-lab23.kuee.kyoto-u.ac.jp/
[BH/NTy MCEDCEATHIEY X7 LDIEE]

Frbt T RE e b2 HIF T A E LT, HAETRIANVEF—DFHBEEI N TS, S5, Z

WP L SN A B E AMOTRZ HE #5622 HI9E LT, 1HHEEHM 01 H A%

WHIFZE SN T WD, T &) IRV, TERHFTAN TH o 2 BER T AN F -GS A7 AITBWT
B EHEROMHMOmNE LT, IS 2 @YICHIET 2 MO IIEELFETH 5,

AR TR, ERBEOMIKO—D2 L LT, BIIONTry ML Zov—74 Y 7 [1]ICET 3%
Woe%4T->CTnbe B2y ek, 2V AROBEB N ZERRL 0— Nzt L, BEEBICL ) W3
J& TS 7 %25 LB AL TH S (K1), Hy 7123, BHOHERRHE, € OMEREOHEHR
ERTEFENGT L, INOEHRED LT, BNy Mk y N7 =27 2T AL —F LI
HHERC L VTR O ERMANEEEENL, 22T BHIONNTY Yy MEBEXOV—F4 V7. 74
RNV RE Yy TN AR HCTMBEAA v F U 72X D FEHEINS,

B/Hry MEE Y A7 20BN Ty 237y MES Nz A & 2 AmE#E S 2 7 2 O
BELBETH D, {ERY AT ATIE 2V ATRETEFICES R 7T — 2t L TRERB LD
HERRETINTE 2 — . BNy MRV AT AT, BEREOBEIJHEMICEIDEIIORD
B2 frbiis, $abb, BMOM» S R, X7y bEHAALE T 572090 ZEEATNIZE ) E A
FE SN b, 6T, BRI NZ2BHOMHBEICHET A1EHRIE Y 7& LTHEEI OV AIZERE MG S
5o

LR oEEKT A, BNy bOEERAY b =2 LAMEZORA V=T A R BHHA
ﬁﬂﬁ/xTA%%“LfmoIzak%L%%ﬁn7/bL%d<ﬁﬁﬂﬁyx%A%?¢om%
YOS MEET—INITHONLE T T A= F NNy 72 Ll ENVAOMRE T4 VY VL

LCHIET 2, 2ok X, ﬁ%g?ﬂ%%ﬁwtﬁﬁﬁﬁkib HEX R IZBN S T4 ¥ 7 VAt
DB R/NNRICHZ AT ENTEL 3 AVAT AR 2HHEY=E 2 L —5 OREICHICH S 1L,
FEBRIZ X DEERGEICR I L T b, 22Tk 287 v MEOFIEOBIRE LT, BEEAM~OMRIR
METFATIIMEE LTI/ ET, FYY FLARY ZAFEIC I BMHBEEIOE -2 27 FASWHET
HbHZEDPHER SN,

Internet of Things % Cyber Physical System 7% &EDOXIRT, SHOAERM & BLEMFROYHE L D
MEEHE ZOHMPAET ETEEICRLETFTHEINS 4, ZZTRENICEREL 25DIE, A /13—
M EREMRZYVEHETOTIE R, MELTHRI L THS, BNy vy MIZOEBRFEO—D
ERNEL M EEN S,

[1] T. Takuno, M. Koyama, and T. Hikihara, Proc. I IEEE Int. Conf. Smart Grid Commun., pp.427-430,

2010.

[2] S. Mochiyama and T. Hikihara, Int. J. Circuit Theor. Appl., Vol47, No.4, pp.612-632, 2019.
[3] S. Azuma and T. Sugie, Automatica, Vol.44, No.2, pp.396-406, 2008.
[4] K. Kim and P. Kumar, Proc. IEEE, Vol.100, pp.1287-1308, 2012,
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VAT LERREE ¥ XT LEIRERSEF
http://www.ist.kuee.kyoto-u.ac.jp
[L—4EBHAHZZ1—TI2y FT—7I2& BT 1 XAF v — DBFREIFEE B H1f7 ]

A2 —FREEDA VI —T 22— AL LT, YV AF v —FlBitirrE 240, HETIZTI
RERT — 207D X 5 Microsoft Kinect 2 &, Ty ¥ =54 XV "B TILLERLL TV
o =N BAFIIBEBRREIIZITIANY —DBELH Y, BIkLEONOTHEOREN LT
TWizo T4E, Google Soli EMHEN AL L —FICE AV 2 AF vy —ipl7uy =7 b ED LN, Av—
N7+ VEOIEEMBAEANDISHIEH 2 D72 Lz HEKDOT A XL AT 2 ZAF v =ik BT T,
I RFEOERKICE HEEN L, MIMO 7 L A 12X 522l g fEaem b, W EREIRITICE S Ky
7T EOMB L Vo TFENERTH oA SVEMIMO 7L A L—FOEAICLDEIT A
BRI R JE e BRI OFH R AM 2SEEE E 2 ). RAEMB~NOFEMLEHA TV, &2 TRI%ET
i Ra X FOR—FF~ A 7 ad L —F xR, FHEEE T 2 RFFFESTORPIC X 5 5 H
MAERICT A TFHELRE L (1

BLICL—FI2k2 Y2 AF v =l EBRORT ZRT. BRE 10 RIEZET 7525 1.2m B
NIATEIZERE L, 6 OV 2 XA F ¥ —% % 150 MBI 2\, 245GHz ODWERE ) AF T4 v 7 L —
FIZE ) KR Z R U720 OB IEE R S, BHERRY E LTRSS, X 21213, 6 FiHE
DYz AF X —IIRTAERFH LD I-Q 7a vy MR 3B 2 /RT . REMEIEEMIT 249 L b, &
TV AF X —ZEAEOREPFIET 5 2 LB RTINS K3IRT 2BEAAR=Z 2 =TTV Ry FT—
JICEBEEBIYHENEZITY, TOBINMEZRLIOELEBY)REBGEIZ X VEHME L2 77— % &Ko
90% % B ITH W26, 10 AOBEE OFYRRAREEILZ 91% 22 TWb T ORI JE # 5
ANTIC X BOERBEMRECTH A 720, FMHEBTO B 20 HiE & 3 5 RET ORI EL X
n7z.

SE W
[1] T. Sakamoto, et al, IEEE Sensors Letters, vol. 2, no. 3, doi:10.1109/LSENS.2018.2866371 (2018).

(1) Stand-up gesture ® + | B
{2) Palm rotating < | @ F.
(3) Fist and palm a ¥ -
(4) Palm back and forth ® © @
(5) Bye gesture { C C
{6) Push gesture ® | ® @
X 1 K2 FHBAMRD6EEDY £ XF v— & 1Q Bk
Convolutional RelU & xF1 #HBREI0RIIHTZY 1 XF v —HIBE
Input layer layer1 2x2 max
pooling Classification accuracy (%)
30x30 11x11x40 —
Training data 90 (10%) | 450 (50%) | 810 (90%)
| = “ Subject 1 84.1 £9.8 916
LI L1~ Subject 2 83.7 89.6 90.4
Convolutional ReLU &  Fully-Connected Subject 3 88.8 93.2 2.9
layer 2 2x2 max  Network (4800x6 weights) Subject 4 77.9 85.7 882
3x3x40x30  pooling -
2X2x40x30, /o L. Gesture 1 Subject 5 §8.2 926 947
Subject 6 94.7 97.6 98.6
= Gesture 2 -
Soft | , e 3 Subject 7 80.6 85.8 89.0
AR max : Subieet 8 82.5 90.0 93.1
L+ Gestre 6 Subject 9 78.6 85.9 85.0
Subject 10 73.7 83.2 87.1
K3 BEBHAAHAZ1—TILxy NT—T DEK Average 83.3 89.4 913
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BRISHEE BECEIZYH (REMRE)
http://www.asl.kuee.kyoto-u.ac.jp
CORC E& D454 5T

B A, SRR WIRE (B I ARERORE TH S 77 K) TRIZEREZRFFCE 2D,
PERDIIRBIEMR EARERICE 2HHTIIREEICL ST, 42 KOWERAN) A THWLNS Z
ENS) PEZ VLD 20 - 30 TUEOBEBARTHEZ 720 35 8(ZEMRTT, B T/200EN
WHELTHELEVI) FEEZ LD LK EOBELSEBNOILHC, BRREHETE L L) FlEE AL
ML SMEBER~ 72y b0 % Big LR ANA ClED ST E 3,

7272, 13 AL OEEBEERIZEDS Amm BEOF—FHREZ LTB Y. EHNLRELT (B,
MELRE)IZBNTC, ROV BT ~ZA0T7 v RTEREOBR LM T I LV TEEFEA TO—F T,
Z L DOIHETIE, LEREBF T X720 ET+F T RTICRESKELBRERTLESED D
T3, F720 TR E LS aEg i, e PR m o IR B &R R T BERIZIRO a
AMIELZENBELVE V) IEIEATCVET, 20 L) RMEORIED—D L LT, K1ITR
FTE)BRBEEMI ) A= MVOSKO I 7O F b YIT — TR A T3 R M s W (80 % 2 R
ZEAT 72 CORCHEAR L IFIZN B EARN T X ) A THEINTEHZEDOTVET (K1), CORC#E
R HAROBLEREZELSL TV LRSI LEBREZMT I L TE, MO KZEARTH S
7o, BHERIIRO AL VKL 2L LMEETT,

F 4 OWIEETIX. CORC EARDRIIBEDOWNTE % D TV 37, KAk L id, BIEERITKITD
BMAT L7220 BERICR R OBR DI D - 720 L7z & &2, BRSNS OB 54 D2 LIk -
T, WHETVPHADT L EEOHEELET, DX 0RD 5 b, BEEARZEKRICHET 2 G HEE 0KV
B (BIFOEA» S, FEREPRVIZENRIIKSZ-oTLEVEY) 2E2LEHTE 2N
bOTT, Fald, AT L 1=— 7 gL olEEE < KmEEEzME L. $2, G —N
EMECHRE LAY 7 MY 2 7 CRBHEEZFH LTV ET, K2RV EICL S 7Ty ME200 A D
LB % k3 % CORC EBARICKMMAZENIML 72 & EOKHIBLOEIEAZRLTED, FWi
ERRD FIIR MR O BRI EZ R L T E 3 MFIIBADN S VHEELZ BRI LR LTwE T,

L, REBEROMRISMAZ T, kEOT—1 v 28— 27 L —E Ve & oL FEZE e L,
CORCHEAAD 7 v F (HiZHER L ZONK) OEBRIIEEL, FKr OREIRE T HIEEEGH 7 A
FNAE Y REFMLCEmT AHE T,

T T T T T [ T I.' t_‘
Model A o h * g
L —=
- =
':—'- .
-—a‘ o *° oot ¥
IE [ -
=3, E
g |
2
Q 3
< -
Tape 1 Tape 2 e Meas. u
Tape width =2 mm l ® Calc. uniform E
R —Tay I — 4 Calc. non-uniform 3
g 20y =29mm k2 '
: : 10' 10°
Pitch = 5.6 mm Applied magnetic field (mT)
1 CORC &k 2 CORC E#0DOXHHEX
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BERISFHEE BERIXIT-IF9HF MBEWRE)
http://fem.kuee.kyoto-u.ac.jp/EMEE-lab/
[EFIVEREE 7 ) O 7 S92 ZREDHIE]

CUE %5 40 5 THA L7z £ 512, BRSO BEELY RH T 5 KBEMS TR LTV AT 20H
FHE 2 B3R A9 I HIIR S 5 & T VAR 3 A WF9E V& Al Tt TWwb, Cauer Ladder Network
(CLN) #[1]1Z. 20X REFVHERHEDO—2>TH Y, M 5 IEESZEB LRI TRIRY
WHERENEZ LD, MRSy AT AR E L TRHI N[ EZF2, RIFZE=E T,
CLN #DO A 1Z R— 1 Mb, =S50 EL Y AT ANOIGH R EIZHYHATHYEH, Z
Tk 7 ) a7 2R (2] OBLE SIS NS CLN 0PI OWTHHEISHRMANT 5,

FRERDE L LN X o TEPNLBELABRGOHHILET VI, Z2L DA, Tl Tt N b,

(K+joM)x=b (1)

CZTx, beRIEENENIZATLOHMEE ANNEZ KT MV, K, M nxn FERBITHITH %,
WBH n IKRECOTHHEZHNIRT 5720, p (<<n) HOIEERZ M yie R (1=1,2 -, p) &N
T2nXp Al VES 2 CTx% Vu (w € ®) ICXoTEBT S, M2 T, X 1) OB LTEUTD
BREMZHRT,

b—(K+joM)Vulv, (i=12 .Dp) (2)
ML S THIRI SN2V AT &
V' (K + joM)Vu=V"b 3)
PEHN b,
—Jiv HENXZ P ViZonTiE LFoBitIC X D ERT2 (7T— /7 VT ke idns).
vw=K"V'b/h, (4)
quKMm—i@%w@U (5)

TR URE R i &, 794523y POBESLEEFERICL T, BEXRZ MVASERM VKV =1 113 p
Xp HAATH)) 2723 L) 522b08F 20 hii% (G0 Moed2E)HLpxp bav Xy
% HE3huE, X 6) X
K'MV =VH + hml’pvi,+l (6)
ERTIENTED, HEXRZ PVOBEZMEVEV =T, X (6) KVEK#ETLIZLIZLINELNS
VIMV=H L 25, fifssh/izv 274 (3) &
(I+joH)u=V"b (7)

EEEIND, 5T, VIMV = HORIHBMBATIITH D Z L5 by XV 7175 H 28F2B121%
S ZEFAITHITH A EDREIN, Lzd> T (7)) 2T HEO SR EERT I LI L
N5, FEs X (7) 13 CLN ECEE SN FREO RN EEMTH 5,

Fitoigamid, ok Zah, X (1) 2@V—KEHRERE LTHR7 )0 7852 HEO—2TH S
Concus- Golub-Widlund (CGW) #[2] ##H L7zBcAiTbbiEime. CLNEEEAET LIICERL
THRR2BDTH S, TDLHIZCLN EOIWEREL 7 ) 0 7y EZMEORE» O Z B 2 LI
I, 70 7o EMEORR S NHRAREBELRBFNY —VEFHT LI LA E % b,
Bl z 1 E% AL E N7z CLN #% CGW #0710 v 7LDV TENT 2 Z LM TH 5. F 72,
CLN #:% CGW et it L Thz & SFEREVOIX, CLN #:Tld CGW & B2 ) B 5 KN
MVETERGET A ENHIREEINTVDELIETH D, 7)) T 7ERGZEMBICOWTIE, HEEXRY b
VOEFALIZ L 5> TiEE 5 3 2 MERRPLEEAREEZ R 720Dk  ZFEFHEIN TS, Th
5OHEEZE CLN S LTHMIEH T4 2 213, AHGREED—DOTH %,

[1] A. Kameari, H. Ebrahimi, K. Sugahara, Y. Shindo, and T. Matsuo, IEEE Trans. Magn., vol. 54,

7201804 (2018).

[2] Y. Saad, Iterative Methods for Sparse Linear Systems, 2nd edition, SIAM (2003).
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EFYEIZEE BHEFIZSE BAEHRE)
http://cmp.kuee.kyoto-u.ac.jp
[ Spin transport and manipulation in semiconductor based spintronic devices|

Spintronics, or spin-electronics is an emerging field, which adds an additional spin degree of
freedom to conventional electronics. The study of spintronics already led to information storages
applications such as hard disk drive (HDD) and more recently Magnetic Random Access Memory
(MRAM). It is very promising for the information processing or logic applications, particularly using
semiconductor channels. One of the main advantages of semiconductor spintronic devices is that both
charge and spin transport properties can be modified by an external electric field, i.e. gate voltage.
Semiconductor-based spin device promises non-volatile memory and reconfigurable logic circuit.

In our laboratory, we were the first to demonstrate the room temperature operation of silicon (Si)
based spin transistor. As shown in Fig (a), Si-based spin transistor consists of two ferromagnetic
electrodes, ie. spin- polarizer and detector on the top of Si channel. The charge electrons are spin-
polarized by the ferromagnetic electrodes and electrically injected into the Si channel. However, spin
polarized electrons prefer to decay into the ferromagnetic material with high conductivity. Thereby
most of the spin-polarized electrons are not injected into semiconductor. This is due to the large
difference of conductivity of conductivity between ferromagnetic metal and semiconductor, so called
conductivity mismatch. The conductivity mismatch was solved by the introduction of the interface
resistance, commonly tunnel barrier, which prevents spin absorption into the spin polarizer and
forces the spin polarized electrons to be injected in semiconductor. During the transport in the
semiconductor channel, the spin-polarized electrons are scattered and have probability to lose the
spin polarization. Drift velocity of electron in semiconductor channel reduces scattering event that
electron experiences during their transport. If spin-polarized electrons reach other ferromagnetic
detector, spin voltage is measured depending on relative configuration between spin direction of
electrons and the orientation of the magnetization of ferromagnetic detector (parallel or antiparallel,
Fig (b)). Taking the advantage of semiconducting properties, we experimentally modulated the spin
signal by gate voltage. Our research group made significant achievements to improve spin-dependent
signal amplitude and its gate manipulation in spin transistor over recent years which paves a path

towards logic and information technology.

(a) (b) 1.5220
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L

Fig. (a) Schematic of a spin transistor. Fig. (b) Room temperature operation of spin
transistor with an applied magnetic field.
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ETFHEETEHEE XMEYETERF (I LARE)
http://www.optomater.kuee.kyoto-u.ac.jp
[FREBINR RIS DK E DR

et 7 ) —AMlA A= V7 T OERGH. BEXOEBT A NV F¥ v v TREROY T
filli % W HE & 3 A RN CEIHEREVTE T o T D, 22T, EER/HEEIZIEE 200~300 nm DG
ZFRL. AB2H L Z 0T 20 #06 (P15 380~780 nm) & 0 dIEENE V-, RENEE T, A
T CHEIPGERIE SN -EROBOI L » AOERPHEETH 5720, @E O GEBLE) HREI B
WD MR IIESE T o TwAE (1o COMEEZRRT 5 FiEE L CEREG S 2T % HiE
W B WY 2 RN CEITICH L2FIE N E TIZWL20H 5 b DD, P 240 nm
LUF oBEIVEZ 706l © & 23RBS O3 . ST o 72 € 2 TARIFZE T, W
£ 210 nm THRIRET L L —HF 2Rt E L, WK 240 nm DUT OREREE 5565l T & % BN
Pt B % B %E L 72 [2]o

RIFFEHN 2 ER T 5720113, RENGEHAOMETH L, I 75— L Vv ALV ETO
FRFHIEB LR A NV =Ty M wkRT 568 D0 H b, €I TARMETIE, 22048 T T4 T 74—
RNy 7 B2 AT C L2 XD, BEGHEO Y — AE - EEZELS e, /WAL —T
MR THAERENHGT NI TR T AV y ZMBARE L7z, ZLTEELECOEL L2067 74 13—
TH—=TIZOWTIE, ARG S & ILFH T, BRE/OEEZ AN L THRESILETBEVAL =T
FEAETHLDOEMIE L7z, A ORIFE L7-REIER G FEMEEZ X1 &M 2 1R,

C ORI CFEME 2 WT, BUA SNV Py v TREERD 1 OTHLE/LT VI =Y
LAV TEDT + MVIAy VAR E Y T Z2fTholze 5, PEROEBET G BAMEE TIBI%
TELho 72l 4 DRFTEFCH O (DR AR L IFFIEN 2RISR T %) 256 0%tx i bd
HTZ IR L7,

Wk 240 nm DU ORESOCIEIN 7 7V T OMNGHALRLERRILMBINICEHTH 2 Z LS
ThBh, BEHERFRTHEICT 2HEI LED OIS EHEER TH S, L2LEBL, 05N
BRIFIBO TN DOPBURTH ). TORRKIEEHI KD HNT w5, FAx DORITE L 72iREIE S0
VIERIZ, & D DITARMEOMIICKEIHMTESEEZ TV 5,

[1] AR RS BFR B B R TE MRS cue 40 5 KRFOWIZE - Byl SUAT R M 1525757 P3-10 (2018).
[2] Ryota Ishii, Mitsuru Funato, and Yoichi Kawakami, APL Photonics 4, 070801 (2019).

R SIARFEDOFEHFLE (Featured) (Z:E#H S, AIP Gt &A0E: Hid$E (Scilight) 123 %1

Inh7z

nual XY

- positioner

1. BR L LRRIBER G FEMEORE - 2. B LRRINEEZ I F MR O XM
HRBA - MR - REEFER FREEETO—THIEZR

24



20199

TEHRF MEX EFEIEHEMRE 44— F/7O0XIERF
http://www.nano.kuee.kyoto-u.ac.jp/
[T/ FIN1 ZDBI%]

WE % F 7 A — NV CHMIN T3 280, bbb 7 7 ut AFAMIE, BT 751 ABGE, K,
IANF =5, HOWDBEHEL LR DEBEM T, BHRAE T, PERSLEEMBOF 7oA
Hoafr 2 B L7206 7 75 AOBFEERATV, SIS O EBR OBK L, kO TN A
TREBARTETH - 2H LA ZHE LTV 4,

PWERDTNA R LR L DLELH LIEEEZ SO/ TN A2 BT 57:0121%, HWOKREL
A 5T/ EEORGTFEORS L. BET L8 2 Ml % IEREICHEB T A ERBM O ETHE L 4
D Fd. BHRETIE, JoF /HEORET D702, 3 WRITHA TR BB A I RAT %0 5 [ fH I,
G E, BROBWRA Y I V-2 a VERE LSO, TS 2k U728 72 2 BEERIAT T %
BIZE L. Btz o)/ BEoREEZIToCwE T, T/, HETLEEE, 7/ A=V
BECTREEL TERT 272012, BTE—AMBEER T I ATy F U FHBEDF ) Tu bt A%KEL
WH L7z, ol TEM OMSE 27> TnEd, —flE LT, HaHIEEo w7+ b=y 7/ hgidkx
BALZ:, HRERFEIRCTEHET 287 7 AR/ L —F — O HEFHMETEZ MR L7,
F L R AT A2 LT b)) v A ERPICHEOATNTVET, 2D L)
G TNA 2B WT, FRERFERICBIT 2 KT —L ¥ FERICKT 2% &, k0T
INA A EFEEE IR BRRE AR 7 B2 IR AOGIRO R 2 HFUTERNIT TITo T E 3, 2B, KB
Fid, BT LHREIOLRTET LS L EEL L ) 2B HEHBEMNIELIT> TV T T,

HimEF SRS R SERDETF
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FINA AAEP :
+ /5 ~1005@EL £
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X:2AVILRODRKFT /BEEEALLHEL -V -OBEFHEBRETE. RAKTF
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¥ EFEIZHEWRE L 24— 7/N1 &M SEEFHHEIET (EHRARE)
http://pesec.t.kyoto-u.ac.jp/ematerial/index.html
[ERRNE L EFM A OREHE]

1962 4E12 GaAs # W72/ 4 8% 4 + — F (LED) 3B SN TUR, P2 N—2 L4 5%
TMEL - TN ZDOWRSY =7y ME, XD ERORVRIN SR ) Hie, L) EROFEW
AL SAMCI D) HIOWEANIIER LT E e BHEICOVWTIRE E ST RMEIZEOH T GaN &
IMEHIHEZ V., I EXR=2 LT LR HER AlGaN, InGaN ICL ANy FFy vy T2y V=7
YZIZED AT D & XD BV E CHEREORNTEEL 2D, LED 2SS Tw 5,
LA LWL SENZHFC O RRASD 5, COMBERTS 21X, KON Y F¥y v 713 AIN
DR 60 eV THAHI L, DF VRN LEMMEEIZN 210 nm 72E V) 2L THD, LarL, Th&
DEREDORD, KES 7D 18 nmy ArFZF <507 193 nm & &, (& TidEELR&RE %
B2LT0b, IRSRARRLHE T ADREEZN—2 L L, BREERIREFOMETRTI-oTWE, &
AR S DI E 2 E W) BRI IR b DA H?

bbb 200 nm PLFO#ENEZ 5 — 7y MOPERECM B OM AL GO /ZEH, ~—F7 v FAaVh
By, HHIE 260 nm THP E Vo2 ZERE W20 225 bivb U EFERoRglE 2 IEd 72 »
ez chH . KT 7D 185 nm ORFFIIVH, EWIEZ LD o7, FORMFEZ W22
MRTE, 2017 FFEEDH T OFEICNY ML X 9 12k 5 72

PR 200 nm DT OmENIEE BIRTI12d. NY FF v v 79362 eV UL EOLERDBLETH 5,
B 1IZRT EH12, 2hid (AlGa)203 & B\ id MgZnO & W9 PR TEHTE S, —F, mEND
TSR HICRZ WL, BT OBEICWINEINL 72012 (ZhwWw 24 v &4 U CTRE RIS 2w
REFODITTHD0Y) 50 - HHOMEREHRZF I EROFHATICELLENH L, ThHD
pid, EFEZEE T B LR KO RBEIZICBEH G L, B8 2 L FEEOKH TH%EZ EDTW 5,
M 21EMgZnO DAY —FVIttr A (CL) AXZ VT, 6KIZBWT 199 nm OFEEDESNT
Who BlEHEE, BETHAOER - St MEZE U T, BEARICE > TRAIOEEHEBO G215 5
CLEHBLTWREZATH D,
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N> KX vy 7EE (Fadff). #@HiFE AIN
FUND X vy THRE GRESNEIEDERF S
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HEEX T 4 THE EEXAT179H (EEHEE)
http://nlp.ist.i.kyoto-u.ac.jp/
ITBGEER v b DR

IV a—FRAMENETHEE TS [3EGRY ] 2EH L2 —ECAPHEMITE R L, 22—
7 L Oxtaiz @ L CEHRE AFTA25MAHZ T E T, SIS E T R E2%A I fTbh T
BO.WERY bOEBONEEALS 74— KNy 22 B2 ENRFTTITEEIL-TETVET,
AETIE. AWFREZETIT-> TV AITBREER v F OLFEFIROI Y MAE L T3,

CORFER Y MIATERTHRAFZICET 2HE2 S OMEEICHEIILNET 2D DT, 201846 15
LR O eI & FFEH CEMEEBR A T-> TV E T[], TROESOWNEIL. TBFmEICHT 58
BRI M2 5. TIOAEFED/S— M F—% Ao 72wv] & wvo 72k Mgk o B 72 & o fEHR
KRBEFTTELICHOAD FF, ZRICH L THER Y NI, TBR—2X—=Y0O [ X< H 25 HEM
(FAQ) % EZRFEITHELLT—IR—2A05, HEL L CHEYZEHE 2B, HEEWISRELE T,
PF—ER1EAvE—Y7 7Y LINE ETIREZINTEY, HidEETEA XY MERL ESFE UBAT
ZUPRN T, BRENFICHETAMETICHNTERy MBI ETs27r—2b Roh, R —¥ 20l 1
REHREEOMILIEH ST E T,

BRICHT2o TOEMMZHEED 1 213, ZT—HFOMERIIY vy FTLNEEZ FAQF— 7 DHns
EOYLIIIMETHINEV) ETT, EBOMETOSVE LIZEFICEZHET, FAQ F— ¥ oY)
BEHEISDOTEDRESLTEH) FHA, TO0, fTEANFERY PTE2200Y A7 A E#MAS
b THRLZFEHLTVWE T, 121d, RFREZETHIE L2 TSUBAKI &\ 9 ¥ A7 AT, CHEERH
DRFEEZZE LT, MEELE FAQEHHOEM XL 0FWEXFHLET. 9 1213, HAEEI
L C% FAQIEH RIS O MM 251552 b 0T, MEREL SN EBEESHEET TV BERT
EHOWTWET, TO20D0Y AT LADMEIT L BREN EAERENSHL 22240 [2) EBoEH
WBWTH, [HOB %2 T 2EOMBHEMETIIHETEL L IR EVSFEIED D
L7

Lt COFEBRTHRONDINGET — 5 050 % S HIHED DD, BHFEHEH TOREGEHNED M
Ttk OREER . xR ML A ZE L 25O ER R SO TR Z ED 5 FE T,

) MATAAEE oD ELE,
HoEWHAEERATL HEw,
1 HATHET S Sy hERA

TLEEL
{*ﬂw_ﬁ?] il ZAlzhix [ 1?:\%‘5‘?:\ J 2 EELWSFELEWTTY
W Alssi .5 ZFWTLBELY—L20T

— S WRAR D FEET 7

B REERERATIOESL,

HED
AShE?

ﬂ'iﬁf k mEmORERSE? B FEMPIC 7 —F 51— 2
_E::Llﬂ ac /Y RO RESES T EEROAGT HEAERATIESY
T 2 E ’ | (0795182-1001 T ane 2
(FAORE EHRTFRIOTERLT MERERERLT{AEE .
EIWTERALET
& (5l D FRED D
T HEOTRE AEEHYIL 0T L) mEmicl. mERLTERPE
- ﬁﬁ;&ﬂﬁ | BEALET. BROTHRIL. - : j;nf;;ggg,gtirpgf;f;
* ko WERGEEN T E
RO ERRE S H G Tk~ WL < HARTRLGS
ZAlz : HP (hites!fwew tambacity-
: E’;Iﬁ?ﬂlg'ﬁ T_Nﬂ}'("_al-ﬂ) Ip.inls;l.:.m.'nm:..lbers;
’ it | I I £100 himi)
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[1] https://www.nil.ac.jp/research/upload/cris-report_20190606.pdf

[2] Wataru Sakata, Tomohide Shibata, Ribeka Tanaka and Sadao Kurohashi. FAQ Retrieval using
Query-Question Similarity and BERT-Based Query-Answer Relevance, in SIGIR2019 (2019.7).
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BEVATLIZHEE T4 7 2)LVEEST (FHWRE)
http://www.dco.cce.i.kyoto-u.ac.jp/
FoHATO— NN FBENRIEY AT LICET 2%

WS, #ED 2T ER 2T AL 2D, EFEER A — VRO AL ST, V=¥ VA b
T—F VY —EARHEI YTV, V=X VT — L0 - SR — Y AR, RZREEHRE OB
AL EBIC, SVEEREBI ) 7TV A 2M0H L EEY—EANERISNTVWE T, T2,
CNETORICAEANDHBFEOAZLT, WEY (M2M) L O#EER E, HzeKITOEMHTF — ¥ X
AL MfEI T E g, Lo L, EEREE &I RE 2 B ECERICIZR Y 23 % 720, 5Kk 4
JE B O EEADEE R BEIC 2D 9, BTE, F4AMRBHEE S AT724 (UG LLTLTE# Y
DR B E O KAV E % I BOHICHEA TEB D . 2020 48D 51355 5 U EIEE Y A 7
2 (5G) O —VEABRAKWICHBEINT T, T L THICHERESTH TIZZOE 5120, wbwb
Beyond 5G % 6G & Vo 72K IR Y X T ARG VG I N TWET, T TRHICELVI T AT LD
HEALE VAT &2, FlEEEREC R LAN, S5 PAN, BXOERE MM 442y b7 —
7 % ES WU TN TV E T, COMZERWZEM S HE 2. %= Tld Beyond 5G /
6G ICB BHFgEE LT, ZeMm 2 B BAR AR ROEBRZ HIET. 74 F 3 v 7 BBt &
#if5 (Full-duplex) WV Z., FEZHE - HiwHE HNE2I1Z Lo, BT 0— RNy FBEEE S A
7 A, EREWEAT A L 2m KWL MIMO fmas i, IRarisms 7 v 7 Fa Rl ez a7
EFLEMBIRE=F ) v IHMN, BEFEAT— MER M2M#E Y AT A, REDOHET —~ 2 HL
WG EI 2 DTV E T, 2B (54 F 3 v ZEEESUH ) 1T 205 IE R ICRBA» S %t
L7z [BEEFEIEKO-O OS] B X0 [N IEHRBEMRREHEFSE (SCOPE)] 12Xk -
TEMLTWET, 72, Full-duplex ¥V F 2T 2B IEFISRBEA» O XL Lz [BEER
RO ODOMFEIE] WX o TEBLTVET, S5 [HHEFEA~— MER M2M #5227 4 |
BT A EZEBAS I EISRBA D O it L [HRISI N HolErrseB st EH3E (SCOPE) ] 12X - T
FERLTVWET,

BARBEYY  IRL¥—EE
g /

1** f o
l= j; IleJL”w-"
.._ : . | it .J .
F0=Fh— .. . . d4EEPHE ’

Tl - BEARXS T BREVY RIBM2MS 27 A I

ST EREHIE -
AT RS AR A Y HER

Wiz EDRHCES
PN A

R R

BEEERE - SR AR B

AAREICHTDAYT— MEZREM2M > 257 LICET 2HERERBE
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BEATLIFHEE GEEAT 1 79H (FEWRERE)
https://www.imc.cce.i.kyoto-u.ac.jp
[FREEIEFEICLPEEFHIVEREDY L—RikX]

HEEIE o K & & 512, HEIELIZIEX GPS (Global Positioning System) RAFAMEL — ¥, 7 X T,
LiDAR (Light Detection and Ranging) & E&MiZ kL v I EREINL L) h o7 ThED
LU EONLHEEASREEOERIZZOHBEOETOAL LT, ¥y rr—% & L THE
JCHENEZEPWFFEINTVE, —HOHBHEIZER SN S £ FBOBEIMfEv T — & 213K
O VHEHA N VST L L IIWEEIC R 5720 MiFf V% —2 v P EDZ S K —=NIZT v
Tu—RLZTNE% SR, —5 T, BAFHTREZR BEJE R O @EERE TH 5 DSRC (Dedicated
Short Range Communications) % C-V2X (Cellular Vehicle to Everything) Z/NEET— 7 D@E%
R, BEBEETRETAILEZHMELTBY, ¥vr/F—y0REEICBAMETHL, S5I12, @
BHEABRLNTWwWAZ L2 EZL L, EvrTF—4DAER 7 I FAD 7T v 70— FIZDSRC %
C-V2X 2FPH9 5 &, HEREEZTOSEHEMEOTHZFEHM L TL IV, BEHEDO O OEHRILE
WCTERL L LURENEDLH 5,

) L-MERFRT L7200, UNRZBEBTEERE YOy 75— 7 O%EEIZI ) I EkR 2 A H
T AWIEEAT> TV be HEROHEYHITEERESFH T2~ A4 7 0l l_T 3 ) i ER A
Wi AR RECRBERE T — F OEEIZINWT Wb, T2, BFOBEREE R L0 2 FHT 5
7280, BEMROIZODOBELZTEBETLI EN L. LPLARAS, 1) 00 a1 13 IR 3 R0 Rk 12
X ABENOBWIFEIRE L, BEVEREEESH V2D, B EER (RSU : Road Side Unit) @A /5L v
VO, A V7 =%y MERTEZDHPAIHL 25 L VIHIREVD L. DHWVRSUTHNL v
VERMERT A 720X IVF Ry THEOFHNE Z LN LD, BRI X AEEWEOHIEIELSL I Y
WHETIEYA 7 0EmoO~IVF Ry THEEIIRED, EROZVWVF Ry ) L—%2ER L %&1T
N 5w, FRICEZEEMOBICMOEMADH 5 LEHKICL DV NVF Ry 7)) L—=0%Mz TLZE
I o ARWFETIE. HERERRAREZ2 W 2 802 L, HiH S 23 E O EW A& % Z R L CRERRISZ 1
BERBLTEWI) L—2ERTE52TFELREL TS, M1 ZRETFEOI VLT 2R LTS,
HEO=E0HEMAIVEI) L—Z2BEL LI ELTWEA, I ) EERELZHZ TV iWEAOH
WSSV B 720, —FBZRBOEMZIT ) L—IZBMTETBHT, RSU L FHIN TV Aw, Z
T ZHHOHEM A HL AT &

LAHE=ZATY L— A BETS 3. s Qi
Bo JETHEHME LY L — _.A&  amrr =
kOO OERREREEER R A LGB EERE

L. HBEE A ORI REEE B = = S o)
2 & BBkl A RS, EETE

T4 =79 —=v7%FHL MBS AT 8E
FEERILER Z WAL THY, . T A
508 R ORER 5 £ & #THA, BOMERE (EHBBHE)

I BBENEWHEE L, FE <

HEHLZETY)L—RKE2ILKTES ik &hf-EfA, B, COBEEE (EFBBEE)

Z L EMERR L7,
i 1. EmEBEICLZIVEYL—HKX

It

U igl{EmIRE

']

A J

SE

A. Taya, T. Nishio, M. Morikura, and K. Yamamoto, “Deep-reinforcement-learning-based distributed
vehicle position controls for coverage expansion in mmWave V2X,” IEICE Trans. Commun., Vol.E102-B,
No.10, Oct. 2019. (to be published)
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EBY AT LISFHEE KREEBERRS T (NFFH)
http://www-lab13.kuee.kyoto-u.ac.jp/
[Z28L - FTLT57 - /A XIERT 2EBERROEBERBEZEE ]

Society 50 %z 53T NA A TH L EMMEIE, AFELMML. KBEL, EELSEATY
F9. LD L TNNA ADOEDF ) A — v b2 ) bz fE ) SO W ERAHBEE/L L T E 5,
WPFFEETIE, T3 AREENIZE T LAV OFE S TR RMAAHFAE L TH L@ IEMEL ) 2 LMK
FIUZIT T, Bl 734 RICHTET 2 RBMW R EIE 52 SR BER 0 HL. BEEOIKT 2 &0
7 4 — )V b 2R A REHHEMIC) HATHE T, ANk, M5 Y VXSO R LT %
FIESRZITIFAL - TLTT7 - 24X (RTN) HERE OB RE 12 T3 508 & G132 Bl
WCOWTHHLE T,

RTN &k, FI VI RIDF X AN EBET L5 v ) 7H, 7 — MNEALRICHEET 2 HTF LNV 0
W Kba (b5 oy 786D IR ENE 2 EICED. P VIR T RN 5 ERSBERNIC
ZETHHLTT, M1 12, 65nm 7O A TRESINHRNTEO N VI X7 25HND FLA V&
mx 60 BHIChblzo TMELMEELRLET, Y= MEEIZ09 V. FLA VEEIZ01I VEL, &
KERMETIEBL L2 EZR LT E T, WERGBEZET CIZ 2% A L. €0H S 512 2% 0D
AHEEH SN TVE T, 2O X9 LHN 2 ZE A RTN O T3, RTN Z BN HHTHRS &
NI YIATOLEWEBIEANERM & & b ICHRINICEBTABR LR e TEET,

BAIEIC X D F v AVHNZRNL F v ) 7T ORI L. RTN ORENFHAILLL TWE T, FFIZ
Wl e BT DREHEICEMRENSD CMOS 4 A — Tt »#% SRAM TIRIERHZMEE ZoTwE T, X
DRELGTEDO NI VIR DPMEHENL T4 VY VEHBEKETYH, MR REEL DRI
RTN IC X 2EEBIEDOEEESIKREL b EFPHEINT T, ERICT AN F vy 72HEMEL T, RTN A
PIERF RIS AT B Z2 R L £ L7z,

FA YV NVHEEEET AN E LT, 4 Y N=F TR L) v 7 RIRNMEZ A L $ Lz, ik
RO E2BHT 52 LT, BERHOES K25 L £ 3, 66nm ORE 7L 22 AT, 1
F v 7RIk 2 BEFOL B O ) v rEIRAEEZ 7 L ARICERIEL T TS, Fl2E RO LT
YIRS TR LI TEOY) v R, 12852 HIFR I T E 3, 2125 v 75 H L [ i
HErxRLET, Sl 12F v 7ORUEEIT, ARF 1564224 D 7B ¥ ZRARMIEEIS DWW T, IR
WBOEFHRZBIL F Lz, BHEBEEIZX 05V T, Ims ORI OFIREIE D S kB Z % L. 10 5
BT 2EARZEFHEZWELE Lz, 20X 2EHOBERIIH$ % RTN O RSB it 590 0 3 A
T¥o K3WCHHMSNAREREHOC A NI A %R L ET, KEBGOMBETIE, 3%BEELTOZE
BETI2, KT 12%DBEAEHFBUM I N T E 3, BEAE EIE, SEIEBGA 6 ) Fas
HHLE L, 74 V7 VERNBENTIE, KFoonEE RTN I X 2 BEAEEIZV VO T
RELEHREZRTHERSDAIET LI EDD) T, ZOREEFHICLZ2BHEARIBREEINE
Fo G5 RTN OEEZZE LG HRST ORI M E 5,
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IR —HIIRBEFEE IRIX—BEHRESET (THHRE)
http://hydro.energy.kyoto-u.ac.jp/
[HHEREZE LI 2 F 7 ¢« ADFEEBEHIE]

21 R CTIEEREAAER L, . 7= %, 74 77, ARSoERoMAEREW D 3 F 3MiH
EROMHRNIRoTVET, TOL) RS TRAWEREESEETH Y, FIOEETIE, @S HE
WX ) BRSNS HIANCH B0, T ETHNAEREOR EARDOND L H IR TE
F L7ze MEAEEZ N LSS58 c 2 HESRH D T, TOFR T IKIBEANES )ik
LCA 7 4 AWM 2B % @Y CHIEH T2 HEREH Y F3. TabL MBHICL > TRELR A+ 7 1
ABRBENCHEZ B 2 LIk o> T AMEEICER LR T WEREAES ) LT 5R_A T, AINETIZREE
ZH 22474 ABEEE LTI, B, E5E. B, 508 Ezon, IhE iz amsEhzm b
KELEBEE LTHALRDOPRESNTE T LD, ANETREORERN LT 2500 % B
ERIICEHNT 2 HE0dH ) F-ATL .

M7z OMRETIE, EM AL 74 AT — 27 TROOLNL SFERE. FIWRED . B ook
FRVELT LRI AT ORERER A DEROREIZ L > TELT 5 L 2N LT, LSRR
WP L CTHIRTESEICHL) LA TV A B O E4 CTR (Concentration Time Ratio) &9 $EHgiE %
S L. SN2 Mg, B, FE2M0ETICE R 282 RN R L TwEd, 22Tl
HHE L REEORKRABHYICHET A2 L2L), K1OX) ICHBHIIEFICEPF LR TVEH IS
AU L WEERIZ, IR OBIIZIETF BIERIR DR 2 % £ 9 I LIEDWERSLIC, HOMEHIZE S &
XRBHMEGZTY) 7Ly o b /R 13505 X ) RHARBEIEICOWT, EOREHNE
Hz o) 1 SRR DD B DD FEERIIHGE L 7207812 DWW CTRIHICHA L £ 37,

COMATRBAHHOR R ETRB 72012, 3BHOHBBNMT HEBREERLE Lz. TOFEEBTIE,
A TR 2 A U2 S L BA L T WEEHERMF OB TEBRBINE D RM S A 7 % FEi§
52 E12XD, £PEECTRICEDRED XD D D0 %N E Lz, EBROMER, K20 L) ITH
M LA TRBGIHEN T, FHT23% KA v FOEFIFMERR RS S 2 L 3brl) L7
23%RA Y FEVIEDHFVHENRVENICEZ T, FIHEEIEHCIEAE T LTINS %)
RTEHY TEA. BZEONEETIE, SHOANEEEON L% BIEL CHIEZ 0TV E 3,

GREE BRI 100
Y7y 7R, RHEE AN ¥ —Eﬁﬁj
R L b BE A L g 70 j
iz fo |
o
o 40
B 30
2 533
10
B TTT T T
e
X1 : HERAFEOBLER X 2 : B ER OISR
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ITXIVX—MEZEE IXINX—ICRAERZD?H (THHARE)
http://www.device.energy.kyoto-u.ac.jp/
[CuTr—7LICEEMEENE/NYy 7 7BE L TIERKS € TERT 2 5 B8 nEHRM]

BIRERIIEHT 5 2 L TRAEPSE T L 25 WHN 2ME T, COMEEZfHH)IZLICL- T,
) CRERWESEERET A EDWMRRICZ ) A ILEE S E (MRD., ) =7 P Rid,. &%
BAILELEE (NMR), R IEes 72 &0k 2 2 BEAMEY s hTwEd,

HBEARDO R T, FRICERBEEREIFEN S 1 FEOMEHEL L 2 TH AFWHE TRl 2 MRS R I
BRELCHHT L2 CTEREMELOOREIZR 0T, Ihid v/ ER (BmERM) 29HLT
EUE, PERIZHEH T A 2D T EL DI EDOMHBMI & SN TV EEMERR I LT BEE
M DMEHBIED D Z EDFEEBRINTFE T, T2, RAZMOMEIIKEUEBEREZREL, €
N OO K ICFEEEE R 2 S8 TR L - S IR 2R EMICHAAATL F 21X, #h3k -
DETHDIAINF—=%FIIhG) N TELEVno7REEH Y 9 (GENESIS 51 : Global Energy
Network Equipped with Solar cells and International Superconductor grids [1] )

A PRSP TR S SN T E MBI ERM (¥ ¥ F 2 v VEREA) & MR T8
MG 52 LT 2l CLIEARE IR 7S TR OMEZIT->TETHED, FiEEE
RO Z B km O SIS THAENO X ) IHiZ 5 (3 fil# WECH) Bt OBZ IS L T
WET 2] BARIITIEELE & INEIC & o T 3EhAE AL S 7287 — 72 ER L, 2oy 77
BABEIEY ¥ v VRE S, RBICHIDBEEA (YBaCusOr) 2 TE S F ¥ v VEESEH
TR BRI OB L F Lize 2@ X 912 L CTHESRIITH S L% Wi 2 72 S i e % A
XU THRNLABEROBREE I BASE RS (77 K) 30000 A/mm* DL EICELTWET,
TS, B MER L 20BN 2T X MEZER T 272D ICESB A2 AMEM & LoBigE (X1)
DOFAFEZHII L [3, 4 BUE, H 70200 L CEMLIC) ATV ET,

T2 2O X)) kR EALEAR IR £ 7 T AV F— TN 2 OPEREIA_EC R OB 7 B W] RELE
EWMOTVWET, BE. KBt Ny 71) —, BERER . BEERZ S~ e T9,
SE
[1] Yukinori Kuwano, Prog. Photovolt. Res. Appl. 8 (2000) 53-60.

[2] IRk, BILAIZE, " B b &) & A R E IR B ISEIR R O TR " ISP B, 55 65 %
1996. pp.372-376.
[3] Ik, Y, SRR B X ORI A o S kR L . IS B, % 85 %, 2015, pp.419-

422.
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IR —BEARF (TRIVX—CAREER) 70X RV —2595F (BHH)
http://www.pe.energy.kyoto-u.ac.jp/
[GABCO BEEEMEIR R DEIFFFMHER L ICEEY 5151

1. [EU®HIC

VR TIE, BEELHI ANV R E NSO EFEALLZEEZAVF -V AT 22T —< L L
TWwb, Fld. 5 HcEIRO KEE A X > THMALS 2 BRI B 1) 2 RE R R o ikt % H
e LTI 2 ED T A BEERES (SFCL : Superconducting Fault Current Limiter) (2B
T AN OWTHANT %, SFCL FEHERFIZIZA Y E—F Y AAE BT, FHRRFIIHA v E—F v 2
AR LI 2 IR 3 5, PUELEBEERER O FEALICH /2o Tk, IEELOER O%FEF <
IR 2 2 LASRO 5N 5, BELGHMFKIE~D PTFE (Polye-Tetra-Fluoro- Ethylene)
=T 4 V7 WHREFMEZ X > TEFBRER LT 562 & 2R L7z

2. BIRIFEEER
ARFEBRAEH U7 55385 0 4 Vikik ((EKETT) 2K 1
RS, AR IIME 3 mm, EE 013 mm, £ 2480 mm
THALR S %72 ) OFIRIPUEA 278 mQ/m @ GABCO #tF
Thbo MMEMIZ PTFE % %4 L 725k % PTFE B {A,
L% O % Bare Rk & X 5 .
R % 100 ms (7 %4 7)V) ORFREARIZEN LA it Fig1l Ncm-induvecui]
BRICXoTa g ve sy 5847, EUNELMEIXZ =0 F 1 EFEX GJBCOBTBEO4
EHZEOIUEAT600 m Q2725 X H ISP L7z, HRFELZB L GREEFREESH)
B9 5720, HMEEEIRBICKS T, /he—%EDCHE
it (100 mA) % @8 LIEPLE2 et L7z, MAEFE 011010 Y
MPa (K&JE) 225 050 MPa % T 0.05 MPa & TZAL S &7z

e

\\\:Q'\_,_u

3. ERERLEE | \\.\;‘- g ey
¥ 2 12JE /7 010 ~ 050 MPa C? 7 T > F 1% Bare Btk T \\
OIBUAOR AL 2R WEREEEIET 2 25w \\
B2 L C\Wh, HFENTICBWT, HIRHIBERZICALN ‘ |
2 HPUE DA DIE & H5ERe 0 7 S (BEbII) (2INE I X | I .
DHEHFMHES N TS, HEOZLER B ~ok U gy
TR oI GHE) dbE A0, SREEIEHE I TV S, 2 EiRYME CAEEEMEOIE
%72, PTFE SBRIET b D9 % 17\, Bare btk k o M1EAE) - Baredtiis ; 0.1 ~ 0.5MPa
U R IR 2 TR L 72

SEH

[1]. C. Maeda, et. al, “Recovery Characteristics of GdABCO Tape in a Pressurized Liquid Nitrogen”,

IEEE Trans. on ASC, AUG. 2019, Vol. 29, Issue:5, Page (s): 1-5, doi:10.1109/TASC.2019.2901894
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Introduction to My Research

AAFEBEZET EORIZEE ML ENERE 34 Nor Azlan bin Mohd Aris

My name is Nor Azlan bin Mohd Aris or in short, Azlan. I am currently a third year PhD student at
Atmospheric Sensing and Diagnosis Laboratory (Hashiguchi Lab). I worked as a lecturer at Faculty of
Electronics and Computer Engineering, Universiti Teknikal Malaysia Melaka (UTeM) since 2013
before pursuing my PhD at Research Institute for Sustainable Humanosphere (RISH), Kyoto
University.

My research topics directed towards the utilization of Universal Software Radio Peripheral (USRP)
and GNU Radio in the development of multi-channel receiver system for the Equatorial Atmosphere
Radar (EAR) which is located at equatorial site in Kototabang, Indonesia (0.20°S, 100.32°E). A single
receiving channel of the existing EAR limits the applicability of the observation techniques thus
requires an upgrade in term of number of channels. Few advantages of multi-channel receiver system
for the EAR include enabling Spaced-Antenna (SA) method and spatial imaging interferometry.

Currently, a four-channel receiving system using two USRP X300, a personal computer (PC) and
GNU Radio as a software platform for the signal processing has been successfully installed at the EAR
which works concurrently with the existing EAR system. All four channels are synchronized with 1
pulse per second (PPS) signal and 10 MHz reference clock. The SA method has been applied using
Full Correlation Analysis (FCA) to obtain the horizontal wind speed with the maximum observable
height reaching up to about 8 km. Further analysis is undergoing to improve the performance of the
multi-channel receiver system.

Doing PhD at Kyoto University until now has been tremendously fulfilling for me considering the
number of skills I gained. Working with hardware, programming and signal processing among others,
boost my confidence as a researcher. The support that I receive from my supervisor has been
outstanding so far. Certainly, I am still far from being an expert, but I know there are a lot of things
to explore from this moment onwards.
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* 4297 HP: http://www.zenroren.gr.jp/jp/housei/data/2018/180221_02.pdf

66



i 1 % & 4 3%

SRENHR Y AT AR &4

ZINIE S 7 - VG
A &4 AW RAMEHR
- & K X & #

OXm$

o

i

BE o

DT 9 A

D BECR cue ETRES

KA &R HIF REZ. HRH
A e g B HH BRI

MH - A BE AR
HARR A LA R AR EEN

E-mail: cue@kuee.kyoto-u.ac.jp

www.s-ee.t.kyoto-u.ac.jp/ja/information/cue

17 1 BRI AR B
B TR SR B R B E B R E KR

(AR NEP IR o

FR - 8K - MRtk HEB 7Y 2 b









