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Efficient LSI Design Enablement by Al

/WA E Z. Masayuki ODAGAWA
q&# ﬁi Toru MAKII

TTZXRZT b EE, #H4EABFICHEWTALIMNEE (Al : Artificial Intelligence) P EAIMAD TV, FKEHHFHEHENRE
PFRIMEL TV B REHRERICEVNTDH, BETRETEEME (EDA : Electronic Design Automation) YV —JLD Al {EPEA
TW3., AFETW, 717D F 1 I &IVEEETT 5 v bAR— L [Cadence® Cerebrus™ lIntelligent Chip Explorer] % &
DI, ALERIC & 3EEIHER EOTIRE EDA V=D A 51DV THERNS. AHENMES 2 & T, D ABDRETE
L& 2BELEEI IR V), ERETOREM L &EETHIRDEMI RS N 5.

¥—7—F EFHEEEL (EDA), ATIHAE (Al), LSIEKE

Abstract In recent years, Al has begun to be applied in a variety of fields. Even in the semiconductor industry, the shortage
of design engineers is becoming more serious. Therefore, the integration of Al into EDA tools is processing. In this
paper, we focus on Cadence's digital design platform, Cadence® Cerebrus™ Intelligent Chip Explorer, and describe
the current state of design efficiency improvement through the application of Al and the future of EDA tools. The
advancement of Al will enable the realization of advanced designs by a small number of design engineers, which is
expected to improve design quality and shorten design time.

Key words EDA, Al, LSI design
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Accelerated
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Digital Full Flow
G £ al O
Cockpit to drive digital full flow Better productivity Improved PPA Cloud ready

Yokohama, 26 Jul 2021 "
Productivity and Power, Performance

o and Area (PPA) Revolution
* Unique reinforcement ML
« Delivers up to 10X better productivity and 20%
PPA improvements
Automated RTL to GDS
Full Flow Optimization
« Delivers better PPA more quickly
«  Improves engineering team productivity

Scalable, Distributed Computing Solution

On-premises or cloud computing resources

+ Efficient, scalable solution as design size and
complexity grow

2 Cerebrus V1) —2X

CadenceLIVE China, Taiwan and Japan

Company Session

Alibaba Using Cadence Cerebrus with Genus to Push PPA

High-Performance CPU Core Implementation with Cadence Full Flow and
Machine Learning

Jaguar Micro

MediaTek MediaTek Enable Cerebrus Al for Next Generation Mobile CPU

MediaTek ML-Driven PPA Boost with Cadence Cerebrus

[ Arm Enables Cerebrus ML Optimization to Push Performance for Next-
Generation 3nm Infrastructure CPU

Renesas Renesas Advanced ASIC/ASSP Performance Improvement and Early
Market Release with Cerebrus and Tempus ECO Solutions

Sony Sony tried Cerebrus at CIS design to find best PPA

Canon Canon adopted Cerebrus on production design. Reduced design TAT and

design total power
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Cerebrus Improvements over Baseline

Parameter Improvement Percent
Performance 420 MHz 14%
e Result Leakage power 26 mw 7%
" Optimized PPA Total power 62 mwW 3%
Density 5%
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Verisium Al-Driven Verification

Verisium Manager

Verisium Debug
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Abstract The noncontact ultrasonic generation and detection technique using lasers is called laser ultrasonics, which is

employed for the nondestructive testing of engineering products. However, such nondestructive testing often requires

customization to suit the user’s specific object, making it important to understand the principle of laser ultrasonics. In

particular, the authors have carried out advanced research studies on distinctive ultrasonic excitation techniques and

proposed new nondestructive inspection methods. In this paper, the authous first explains the principle of laser-generated

ultrasonic waves and methods for controlling them. It then introduces the authors’ researches to date, the application

to pipe inspection and the process monitoring in metal additive manufacturing.

Key words Laser ultrasonics, Non-destructive testing, Pipe inspection, Metal additive manufacturing
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Abstract To ensure a stable power supply, transmission and distribution operators deploy and manage dedicated commu-

nication networks for power system security, enabling the remote monitoring and control of power facilities. These
networks are subject to extremely stringent requirements—such as microsecond-level latency management—particularly
in protection systems. Consequently, highly specialized communication technologies have traditionally been employed,
resulting in a slow transition to IP-based architectures. Moreover, escalating maintenance costs and the urgent need
for resilience against increasingly severe natural disasters pose significant challenges. In this paper, we provide a com-
prehensive review of the current status and key issues in power security communications and examine future directions,
including the integration of all-photonics networks (APN), non-terrestrial networks (NTN), and artificial intelligence

(Al) technologies.
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1. 13U &I

B &IcBWC, B EENE, B HHEE, L

THRAOHEEFEODH S @ LMHENRBELTBY, 20%
EMEAE S E AR & RFEHOREE 2 4o CEE L&
BThs, ZOBNAYT7I1E, KHRKEKEW) REFHD
KEXZRE LT, 20 HERETRERLEN LM 72,
B L) oA GREg) ik, EREEOWH, ZL
THRERDVEHGY —C A BIRTE 2 RBOMELEHWE L
C— DB Y AT AWHEDSBRE RN ED S ) oy
DOEKRE LT, 2020 4F 4 Al12iE, EEEHOSFM - ZHM
2 EOL0, KTBENEMORRETMO [R5 A75
AR (e

RIS JUH BT AR S R A B R Bl 7 v — 7

INETAHT UMD AR TR A oty AR S Bty 7 v — 7

ILREARE LN E T R AR A Bt AT m a7 v — 7

gy VMBI R B SAL R A B A By 7 v — 7

Sosuke AKAGAWA, Hiroaki YAMAGUCHI, Rinzou YAMAOKA,
Hiroyuki OZOU, Nonmembers (Telecommunication Technology
Group, Power System Operation & Engineering Division, Kyushu
Electric Power Transmission and Distribution Co., Inc., 2-1-82
Watanabetori, Chuo-ku, Fukuoka-shi, Japan).

LR N S DR

Fundamentals Review Vol.19 No.3 pp.146-152 2026 4 1 J]
O©EFIFHCEEY% 2026

146

CoHERFICLY, INEIEREFRSSH A IO LT
b AR ERET L, BHEOREREL S/ NEREE L
7 N CRABLEM OMERE - B AV, 1M ) TICBIF A BT
DEFEMAG IR L CREN L ELEZA ) TR ho/. BHO
FEEMAE &) i 2 R o, UNESICIE A B S
< OFEERT, 650 EFTa B2 52 EH, L CTHREE 18 /7 km
DiEIC R AREERE, H2hb—20LaED & 5 IZHAeH
BRI B EDH B2 ZHEFARICL TV O, BN
DOBF 4 FTHREO L9 ISR YK S 7z [EHREEE L v
FNT—=2]THEH ZOFy MT—21F, BIRKEOREL) T
VoA LIZERL, BRANT VAZREL, H—OF IR
WIS IE T 2 720 0fea v s 2 (K1), FSICED
A7 ITDERRE VR BB Z OB PO ERRE 2 EE 4 v
M7 =22 ZzZ 6N, HAROBEIMSIFIR LY B wE
WEELZ EEICD ML T E

LAL, BECOEYVENOREMKEZZ CE/-Z0E
BB R Y T — 213, RO MELT 5 HRKE
EVI)RELZDOWICEE L T3, Tz, HoPo@EH»
IP (Internet Protocol) + v k7 —27~EiT3 5, BEIHZL
BESKRLE LTI IP LD EARDDOH L L OD, FFIRMAES
A7 At FEEND, <A 708 (us) HALOBILER L Vo
72D THE L WEA T SN 58T, ZORBITSEAT

IEICE Fundamentals Review Vo0l.19 No.3



m) =morn
[

THRED
EABETE

h

B8, TR, BHEBLTHRESTICRNEMB —BOBESE

$K% - B - BHRORT
BANS U 2OEE
ErERWMOER

) 'BhREBEICTHEGE

1 BRORNEBARTBEDEROAN

WRWEWIBREDH L. AT, BHOREMEIIAT K
R EINREEEOBIR L, FOWREE 3R L VA%
BT 5. RIS, BEER LTS [RERESETZ EI2BT
5 IPLDBEN] [RFI A bOBA] [THRIEE~DOHHE] &
VI ZO0FELRREE, BANEFEART -5 2 XL THS
MPICT D, kIS, TNOOFEETRL, IFRITDIzo TH
B BEDOSREI R BSIA © 7 T R MRS D0 O L LT,
F—=NVT7+ b= A%y bT—=2 (APN), JEHERA Y b
7—2 (NTN), Alﬁﬁ&wot%ﬁﬁmmﬁmﬂ%ﬁuom
T, TOREEHL

2. BENRTBEOCRRKELRE

2.1 BHRTEEDRE &IERIRHL

BEEAMPIPO LA F — L REIN R BRI, [REICH
YA EmOTHEE] THDHEV) HICHD. D, &
DY AT L, K20 L) 1 28ER () L8R (FF %

2, BEAL &25WIZENLITOREB A 7 — )L T—3 S 2t
FRFE R SR, It [HHEFEER=] oBRIE LTH
ENBB) B LZDNT Y AR, T O BNIE, BHRKE
RO B el (HATIE 60Hz) A 5% 5. FEH
B % EEAUSEEKIIET L, SThhEERTSE. ZOF
BHOTLAIUL, FEEBW OB THOAET 1 v oF1k s
& RGN EEE RIATT 2T, RRIZIESE
TSI L, BHEACRAABEEE (79927
TR OFEEERY DB G)

COFTHING v AERMRET D720, PIRERSIE, B
JEOETE, B, BB E o EHE ) TV Y A AN
L, KIIBEBEOWTIHELHAEN L RV F — 0 Bz &

OIS KBIEMIED. T2, BESLHRA L EICLL%E
MR & o 2 EE SR I, BRI R D L, B
EOPREHIT A, TN OEELEM - FIEIREHRZ M
RZd B HE D OVENREBETH L. TOEEE»S
BRAEELERPZNHESC [EARMOHMEREOBR] <
X, BHOREMRBIIA R BAGERST, SEI, LENZR
EOWpENCIE, Aol EE L T L [HH] omEfERk
BT BT ENFBHTONTVE @D 6) g, /s
7 I BIEHFI &M T B L) KB ERICBNTD, B

IEICE Fundamentals Review Vol.19 No.3

ERFEIEDMA-

EE (BREERIZE) L (BRabBILRINE
BERVE) NEIC—E ﬂ&bu\mm(atfawam

= BRENECRE. BEPEREIEN.
ARMEEE  (oanzBnhH3

2 BAREMKRORKRIED M X -2

AMT) TABARREARD 20245 ABKEREREBIBEORE (TVTH)

140

100

12
1000
1
0 £
H .
Ra 04
0 02
0

m I
|

11 212 N13 AW 15 N6 017 018 009 00 N2 A2 AB AU

s

s

K] ]
st
#«/ ,& S &.& , ‘, .64/ *.y ‘«/

nlsl BRE

HRIBEE R, 200450481 55A6B 3 TOKE (GWESEL) O
RECEDIEHBIRONE (= (KBX+RA) /RE) H¥BX
LBEIADRE

W EEEEY [BIE RERBHORKET—F V77V —7 EHN2-1)
(https://www.meti.go.jp/shingikai/enecho/denryoku_gas/saisei_kano/smart_power_grid_wg/pdf/001 02 0Lpdf) DF—%
ETTIIERL

3 EENSHICHIZBIXEAR

FEOERN L2 BmERRE 2 R IR L, Ao 71
HEICERT 27-00HETH L) Zok) niEflEs, =
ﬂ%ﬁﬁ%?%tb@%ﬁ&ﬁﬁﬁ%%vbv—7®ﬁ&:%
75, HAROEIBMATEF e m kM O F MM & M\ L C & 72k
EREHD—DOTH 5.

2.2 AMITD T OEHKEEEBRENDEK

JUHT ) 7%, EEMICR CHRBM LB TICH Y, &
REBEIIT LV EELRERIROONS. HF—12, HEEMT
WCHFNTWE I L lhs, KBELFEELY PLE LzFET
BT AN F—DEADHEA TS ETH D2 2020 S£FEIZIFIL
M) 7 OKRBEEFEOENREL 1,000 77 kW %z, FEOD
A VEOEMIIIKBE LT/ CHREY LN 5 IRI AT A
LTHEY, H3ITRT L) I oM EE o T FFICIHE
TH5HO 7 KEIEAEN, BEEDVPEL 0 ACEET L
ATREL AV F — 2 KBIGH L oo, REMRE MR 27
DIZIE, LY RHAOREEEFORERILEL Y TV A AL
TR L, BRI AHIEES CREOREEHER D20 1258%
HEZIIH L C—IRICEEL I T 2889) 2RET L0
O, EHEPOEHEEOEBEELY NI PR RELD.

A, W - KRWLRERDS, BREKEDY X7 A3
HDTEHWETH L. AROFRMTTHE I LM, FET
1% 2016 FEOREAME, 2017 FEOIINILEZER, 2020 FD4H]
24E 7 HEMZ L, BRI ELZERICE IR EDLN
TWh, RERMIETIE, 47 TEAMEE L, RERIRAT 2,000

147



D EOBEHATHEE, REHEOME R EERBEESREL
7-®)

F 72, MNALHZER T, OB ERL TR EICL Y, L
RO TEIIEM~O T 7 L A EHMFEEIC 2 2 FEL A U7
DL BRRBIESERICBWTD, BIORR 2 R ICHE L
BINFEZ I IED B 7201213, MR RHEEL ZIFI2< L
Tis— DB D IR A MR T X 2 ¥l 2@ EHoskd s .

BEEI, ZCORANBEXZ TW AL UNT Y 7 Of#
THH2) BT, MEORERM (WEI%EEHRZY) TE
NI NTBY, Kb L FRBEOLEMRIEE MRS 272012
&, NS OB BT R E EIE S S ERL - BB, TR
EMEEIHEEETD A O OBETFEIATRKTH L. L
L, Kb :ofMICBEr — 7 Ve g LY, B hgkin & 2%
ML T 2IEE KRBT R N EFIEDLP DL LV R
HAH 5. INbORBREBE, N ) 7 OBHRLEEC
LT, ) 7L EIZE WLV EEMS, BRI, F1LC
R FFICERT 2R E o T b

[RiERE] CBRIENDEKIBE

3.1 REBREYL—SXTLEBEDEE

BEHRLZBEOP T, BAMTICRS EiE 2 iRk s
B 0N, FEROEND S BIIRGEAELFE [RHRAHE) L —
AT L] HOBEERTH SO REMRL, KHEICHz->T
BAMCERBE SN TWE 20, %F, BEo#Emm SRICL 3R
B &, Bea RAMERIC & o THEME R IR & v o 2 FHl)s
BT L. BROEELETCIE, BEARERSRL, 2
NERETUE, EROBEECEIREORE, HICZELO
TEL 70 RARANEH W R L, KBIBUSEICE L ERErSH 5.

FIEE) L=V AT L1E, K4 D522 OHEE RIS
M L, FHAFE L 2L BHROWIGICH 5 EEZR (CB) (12
[ MUy 7S (FREES) ] 220, FHXH 2 5260 5 mE T
YIS RS2 . FoR Ty, FRCEELRERRE TR
ENTWELDH PCM (Pulse Code Modulation) #Eii7E)"1)
L= TH2HB O Zofid, MR E %5 EBEROM
Vit DFEALEPTT, W OB (BERHE) % 80 Te W AEEE TIE
HWLTH YT 7L, 207~ % % @ER#HZE L TEWIS
WS D, FLC, BARIIEMERICRAT 2ERETRHT S
BROMIE (EEBEREZHETIE) ¥Oollkbiw)Filery
TOFEHNCHESE, MHOBRMBOELHE T L. 208N —
LA o 723402, RERO [HE] CHESFELLL
HET D, ZOBRKELHEICLY, FEGEOFRTRE
LEMER T A I LK, MFERICRERBNOERZ T 280
FTIENTREE %5, 20 [ &) FEHIL, FignETo
e RER O ZLICHE S I L, ROBEELETHO
FR#ELE L CEEMICRAI SN TYS®)

148

& RFHRED X FT LOEWMEFRIE

1. {REEIROEBRRICTHRANDSER T —F Emuh CAEHT

2. HEEAIHUGEREERROPIBRNSEE (BUOEXEEFR) M= FUE

3. HIAAPEER T AL, Mk L TEs (CB) =EfFT &
FHEMEEEICUIVUELED

4 RIGREY L — 2 2T LOEERE

3.2 BEEHRRNDEREMF

O PCM BIRAR)) L —25kEt EB D ITHEET 572901214,
W% DS BEHT & f SBERBIIKT LT, —koTr— s #EL
FHBIC R 52w ER LW ER S NS, BRI
LELFSPMBMEICLINE, ZOELREREMBIDTOLE S
D THhD (3), (9), (10)

o [ERABIERFR @ PRIES AT A&k (FRRE M & W27
DEESET £ C) ICEF SN, FEEHA 60 Hz D558
TEPHTA 7V (134 27 Vid 16.7ms) THb. 2D
L, BENRICHEE SNEHEEIESE2THY, 60Hz O
AR TIE 4ms LT EBUEE TV 5 (10)
RRIRIERERIAE (2 &) @ Wl CEIETE & IEME i
LoD, BTN IO A IV THPEEIIH LT
BVENDD. ZOFMPEELRIET 2700, EERHICE
FAIEEBIED [WH X | 1F 20 us DUF &\ ) D TN
EICHIA 23U % 5 B ) 60Hz DMK TIE 14
A7)V ($16.7ms) & 12 5 CH 7Y 7L, FOEGME
WCRBIESRHEET 2 NA 27— % 2k L TE%T 5.
ZoEE, V7Y IHERIEN 1.4ms TH Y, FIZKY) Y
TNDOE Y NNSEER T A IV T TREENILEND L.
b LHERIHET 20 us DIBELEB)AFEAET 5 &, ORI
B, Ey POBRANNNELZRLEREZRD D 5.
ZRahE - EBERETOT—- S, ) L —OREEICE
v b0, FHE®E (BER) £1.0x 1077 DTFEw)
o TEWREM RO 5510 2p, @EEE (k) 12
DV, fR#E) L —BEI3HE kbps BETTHTH Y, K
B OBAREA T v,

INSDOFER, B pus F— F TOREEEEHIL, {E5ERRE
M7y ZRBICE o TREPEE LT WA —H % v i
EDIP 4 v b7 — 7 TEHEMIIRFET 5 2 L i3mo THEETSH
L. IS, BHRREICBT D REHEOSE T IP LR
DIHEF 2 WIRKOFATBERE & 22 5 T 5.

3.3 BEREFMHEBLT-ODBEAR

C O LWESR R 723 720, WS R I L (CHE
WAE) 4T, BEEE L HR/MELTE S PDH (Plesiochronous
Digital Hierarchy) % SDH (Synchronous Digital Hierarchy)
Lol [TDM (BpEIZE) ] 2 HE O - ML T

IEICE Fundamentals Review Vo0l.19 No.3



HAER [
wlEEE

Ne—«——>
F/km~50kmF2 B

FPUTUL-

X5 BEE~A 7 OEEMOREOBE

6 OPGW RUNXT 7 1 /NMmEEDOBE

7280 INODOEFERERT AWM L EERE LT, BEE
<A ORI T AN =T NG, FNENOR L
WAL, Vv— b ZEfb% EOTNEREB A A D THEA LT
W5,

o [HE~YA 7 TR 5 DX IR TINTER RS L
D XTI ERPSE R B L, TR TT T FaHWT
6.5GHz, 7.5GHz, 12GHz iR ED~ A 7 0T i@ Ll
EBxTIHRE HLr—7VENShvizy, #HECLS
WEER R LR E, kR EOFEEEZIFIIL, BOT
BB LT ERAH TS, 200, HERE~OR
BHHFIZR E WIERRERORERBERK (FR) & LT,
AR 7 g EALEOT ST WS,

o T T AN =T BARZHEIIBNT, HHE - KEE
DOBEBEIRMT 2EELEEBAETH L. K6 DL )1k
T 7 AN — TV — RN % BAE 2 & oMy F IR I8k
BEND YA T L, EEGHEOR LIRS D 42
T 7 AN HAIAATZ OPGW (Optical Fiber Composite
Ground Wire) 7°%» 5. OPGW &, FHiR# & 812 % il
IR FRE LTUESHAS N T2, OPGW I
PEEHIL — MR > TRIEMWICEETE 2M80H Y, Rk
REO/Ny 77y THEHC, WMAT2ERHHT— 5, X%
FEER e, BEVHBIERSTws )

BARTEENEET 5 IRTA

4.1 FREL1: BHRLEEICH TS IPIE

HOFDOHSWLMENIP 2 X—RA L L2ty P T—=212
BATT AT, BHREGHEFBOHE S Fomn & EiETldRw
PDH % SDH & \»» 7z TDM #% BT 2 EHe1d, o
BUEALISAE Y, X — A — 12 X B EERRTF R — M 2SIk 4 L #%
TLTHY, k7% ZEMOMSEPRECZY) 205 5B3) L
7 IP #8252 B AT E UL, T A MRS, SR —E R
EFBRICIATEL L vz A ) v MBI CTE 2.

LaL, MIETERRIEBY, JHRES AT APERT S
us HAL QRS 7B IE - JRIE B EMEL, TP & v N7 — 27 DR
B2 i & IR AN VRS B (10) TP Fov kT — 2 T,
Ny NISIEDDNT Y b EDEREEETZY, V=5 TOHR
AN L) T5720010, (R BESHERNICERT LI L

IEICE Fundamentals Review Vol.19 No.3

(X7 v MEIEEH) C PDV) PAREN LR THD. TORE
~ORILRE E LT, TDME5% IP 737 v MIA TRt T
{z3% 3% [TDM over IP| % [Circuit Emulation Service| &
Vo 728U A YEARSRBATHIO V) -2 3 Y & LTHEET
5. LhL, INHRHETHRDLAT Y —A 5 T2 —2R
% IP L CHEETLIHEMTHY, IP HEEOREILEY S X DM
BERRWIRRT 2O TR RV, RO 7V T AW NV%
A RENOBHIEREN TH L. IP 2y bT—2D [RA b
L7 4 — M RS, FRRIE Y A 1y A niit & 5 R/
WEL AT LAOBEEEER D ) A Y Lk b7z, &HNE IP
NOBATHHEA TR VODBIRTH 5

4.2 FRE2: HEHFRTFTIX FOEX

BHREHEEA 77, PTLRHICEHNVEEELFELIEES
A7 TR A v T — 7 OMFICIE, BRI A ARG
IZHAELTWD, A7 0jnEfEiE, EROEEEZFIHT S
7%, EEEEEEECILM A B2 2 WE 24T 7201, ITER
& O3 [ 3l | R R T R0 PO & R - HERE S 2 DS B
NS ORI, T 7 ABEBAEENM 2 LV EKEREEO S
W7 L TWaHED L, RF - AREEICIEB L wILES
R TBEDLE VoS REHNEHMAET LI LbHL. B
2, BImOEED DI TENIEE L, EREEST v T ), K
Wooarz) = EQOEMLBEATYL, IhLD%EE
TEMERL, TR 27200 KBUEZTH - Mz T3
BFEHOKENLETHSD. MAT, TNHLORKEL I —
BB ITATIG T & 2 M E b mE LS EA TB Y, £ o
HEAR AR 22 o T B & v ) ABEIROFRE b RAL L T
5. ZO LD IR, BEEFEORE LORZ HBEMHE
Lo TWA, BT 7AHIZONWT D, F—TIVDEHGR, &
R REEICL BZEHEL S OEIRL L, Wk 2 B
WThY, #MEA 7 TEEORTFIA P OWHIDKE ke
HETHD.

4.3 FE3:BEMT 2ERKEANDHK

FAEOSBEEB ORI LY, BEAO BRI MR 1
L BERTEN R L, BAKELMEAL - RO —&% 725 T
VB2 ZHIz R, GERIEE SN TV Ao BB TO A
YT IWENRETDVAIDBEEoTCWE. T 7 AN —
TN, RN ORE, HWEC L 2 EREELR STY
HEIZHIRS 5) A 7 D E. BEV— b F I ICEER 7 2
FACHER Ov— b= k) LTWTd, JEHFIC RS KBRS
FERIITV — b OSERECHR T 2R D T TE v, —
i, KEICHRWE ENL YA 7 O PEERS, BEE B 5
&2 7 v T FoRFATNRESR, &5 IIRBARSEN (7
) IEW) ICLARMATROBWE (BWHME) 12X -> GEE
EHILT BV AT BRATVD.

2018 fF (2584 L -t ENRIR A MR T Ud, RBBE % L0 i
N ECENZRMPERLWEL 2T, HAWOZ) 7212

149



Db T T T MBEELL. CORBEOFEIIBNT,
EHRLEE R, FEFHEBHICL > TEOMEZ MR LT
FEEAR AT ORIIEIR R EIFIE S DR EIIAR T R % 5l & Rz
LzZ e ESNTWE A3 ZoHIN, Va5 alEs %z 5
EFTHLHEREEZEDRVZODOL YY) Ty A5, BN
SHNCE S TRAFREO—DOTH LI X YWDOTRLTWV S,
BNy 77y THRBEAET 2720 TERTHTHY, Fv
b= RIS A L R R, BERARICLE
BhBEAELETEALHEIIRkOONDE. T2, BEOEETF
Bosfbicnz, Eno L 2 ko B aMEL,
EL B DFEBICES Ny 27 v TFEOMR, Thbbil
FBFEOLZRATRC RO LN TV A

REEARIR 18\ 7= RSB AR & Bl

5.1 IP{EHEED 7= DFE AT - APN & TSN

IP fLDRARDBEEET & % BT - FHIEZR B ORI & i ik$ % 3
B EAMTE LT, NTT 2R T 2 kitla3a=r—a >
#:4% IOWN (Innovative Optical and Wireless Network) @
PEECH DL -V T+ P =7 A - kv bT =2 (APN) 2
KEBRBESFLE LN TSI 05 APN &, 70X )12
Ay PI—=7OXRENLKREE T, BREGETOLEEET
L HIETHMTH Y, BEMEIZLD O/E/O Ktz ik
MEL, BEZERISECTCEY F v — - ¥ FTHEHDN/ A
(hR) #EYVUTHI LT, Mt Ty s OFBEZT %V
SER 72 A5 & BIREIEZ BT 5. SRIRFERE T L ICHEHO
Je XA 2 E ) BT, W EAISHAL L 7R & [R5 o 45t
P MR R R T &, WARLEE D IP B~ OMRE % il &
LMD D 5.

E72, BFOIP A v U — 7 Bl OERM EIZH 5 RRHE L
LT, TSN (Time-Sensitive Networking) Di{HFH L ELTH
5. TSN i3, UTOFEZBMEMAGHLELZ LT, £ b
T — 7 AL, SRR IS & IRAE S 2 i E Y 2 il S & 5
4 2 (16)~(18)

o %[ (IEEE 802.1AS) : PTP (Precision Time Proto-
col) ENR—RLL7zTHT7ANT, kv FT—7 DL
BROML%EF /B (ns) LAV THEIS €2 18)

e J kv 7l (IEEE 802.1Qbv) : fRH#EEFD X 5 & EE

SNETWDM) —>ERORN
REFICERESATIR = RROBEISBENFRE SEEREER (Lo BREIR)
WAEBETAYI—OVI1Y = BBEEEIZMATN

R R i _

2 o o o o

A=WIAZHR-RYET—O(APN)

REFICSHES DEERE = EENEIVR
BWEERMI TV FRUTTRE = RUY—OvI(UNSORN = #EEEIZMEN25N5
[y
Sk s Ja [ vt | [N ] Fit| AN PREE |
anm oo | AN Bt [ A | [[wene | e[ amnp ]
paxanrs [ Ao ] o Tl ]
Cit Edt Fit Dit
7 BEfF WDM IC & 5@ EEHRIER & APN (&3
BIEEHRIE R O L
150

LENT ey 7 OBERELZFHL, Z20@EH 5w
5 & TR LR RAE S 5 (A7)

o GEIE(L (IEEE 802.1Qbu) : 7L—A 7Y Ty 7 a s (E
DiAA) HEREIZE D, BREOKVEV T v b OfEERIL,
BAONT Y MPEIVRAATRICERYT S Z L2 WHEICT
5(17)_

INS5D TSN BB ZEHST 52 LT, BHRLHED IP 1L

B T BRI A TL 5.

5.2 BHEAEHIR CREEICE T 55T - NTN

AR T A D ORI & SEEREL 20) 2 A OHARN 72 5L
WY AP E LT, FEMERRY FU—2 (NTN : Non-
Terrestrial Network) 2SEHICBHER AN TE TS (19 o
Ty MTEFI X MoTF E/MEREOERLE RIS, REF
BOMEI Y AT L—T 3 YHPHKRNTEY, GEO/LEO #A2
RHEE T T v b d—24 (HAPS) % #i Efg & — Ry CEH 3
BAREN A Y N — 7 DR ST p (20 (21)

INHLOIAVR=IY ML, BIA YT T OLRERERITH
LCRR LA EERMmT 2
o GEO 2 (FFL®LEfE) @ #1255 36,000 km 22247

BL, WEROHEERYLTWA LD, Hkhsid#k LT

RZ%., ZORMICEY, ERETY T E2ERAIN-TE5

LWV BRANH D, — )T, (ZEBEIEH 500~600ms &K

&L, VTN A LEDERD SN BHEIIIAME D5, R

K7 — 5 O—FERERCILBEMR, KEROMIERELR L, 2

EDSFIEIC A S WHEBRTHR TH 5.

e LEO fif (RHLERE) @ & EEE ~2,000 km % 758 CJE H
T 5720, OB, EEBEXET ms LNV
Wz 55, TS EY, GEROREEE TIEREE 72
SCADA (E#lH) Ra#HE LA LvF—1) v —2Z (DER)
OEBHEC S BTSN S 5. o, ILHEECHEEOME
BHERIZBNT, BERoR%Z LEO R TRET L2 LT,
Kig7e 3 A M & RS I S B,

e HAPS (High Altitude Platform Station) : & E#) 20 km
DK B A Z2R & 22 S, A 50 km PLED RIS
WEY -V AZRMT L2HMTHS. HAPS IZAY— M7+
YR EONNIREOBEBRBREEBEL L, [BEEGROR
Bl NLEE - S0 o HERINE] TVE— VP 0T
RFA LY TV A 2BURZAE] 2 EORABRPIITFINT
Wh, HZ, AF—=VrrhEDLEO fELIELT, K
faze & CHMENREE 2B AT v )v] ®, [HAPS H
EAMEEOBHINBETE L FMME] 2z TBh, 8D
I ICKERZ EORITNGE = — X6 2 HEE Lo, E
1%, Massive MIMO X TDD 0 O & 2 5
Kemil, SEHORHEL T TS L, Beyond 5G/6G
B % B 2 B LA OBF e A HE A TV B (22)

NTN ALY, B EOBIIFEMAT I B\ T
FB & 7 2REEROLMIFEE LR, BEBELT 7 4 NOHE -
WEHOHEASEIFEENL. ZNOOEHIZLD, HMOMEE

IEICE Fundamentals Review Vo0l.19 No.3



[FERKER]

WAL Y PICHAPS TS L=—X
IS CTEET Y 7 EEX

HEIUTDBEEEAN—
J

X 8 HAPS IC& 2 BIEBREN—BMN ALK

‘l‘ ‘ HTS (BBLLETE)

SYYIVIUFAAL SwyaYIUTLAN
e e > we

WA — b X — & RN /N —

WIFRKE (MERY) [CLd

S
S e & =
g Lark
*
#S LDINY 9Ty TElHR
smsTETAL Y-

DEEFE
FIERUEMIRED ) TV YA L
BZES

s %’
FEBAHER (EEETR

DBEFERFER

YOERIEMER (ILRSER) O
SEIETFERRR

K9 NTN CHIFIhZENGREENI-XF5—X

Hazx b, BHLEMOEH I A 2 BT E 2 RN D S
R, BEEC WM ClE, Pk WEMEREEIC R TRER
I A MR R OEIES D,

F72, INHD NTN ZAEGDELNA T v FRFIFIC
LY, BTN BELV=b) + A 7 OER (552 V-
B ke, WEERARZS [53 0oN— ] &fERTE, 3t
WEREERE) 27 2K TE %23 M9 DXHIZNTN IZIFE
TR BENBT HIRENLZ— AT — AMPEEIN DA, I v
Ta v s )T 4 AVEIZIT T, NAMT T3 — F TR
W SLA GEIE - WO RKIRGE) %, #HEBEHFE ORI
TEEF 2T AL SHROBEREL 2 5.

5.3 EBIREDL-HOEM AIFERICEE XY
b7 —7ERDOSEIL

WRTHMTFIAEMHIL, BONABCHEMBEZRER
EHEFT 720101, EBZOLOOTAVINVIT VAT 4 —
A= a v (DX) PARURTHS. WNENZEEETS, DX
OR Y HADO—BRE LT, AT (NLHIEE) % loT HfrDifH %
L T3 (24)

WEAS Y T =7 OERRTFIEICBWTE, AL Ol HEERH
FH R ZEERAICE EE SV, FTa YTV YA Ui, P
2y bT =7 b= —CHIET A EETIVEMBEL, VTV
A LDEHRT— 7 TR S LM THAB. HlAIE, V7
Yo 7 EH R E L v o B EREHR Y A Y BT
Yialb—Vvarl, BELFENHETLI LT, FEI R
LB KBUEREED ) A7 R TE L. F72, BERFIITY A
YETHHY P A EEHRICEITL, REFHELEL TS,

IEICE Fundamentals Review Vol.19 No.3

e A=MUAFAICSBIEEL(E0- AL —T3) IOER @ =i

REZE Tk WEERZ AT } ngz }

'8 @%° || O

- I - f

SF—BUAIDF—F TN BEEEY - IO — ) )
ST E A i SISTEERZTEN R | | nmanawman

BRR  INTOFEBEANERE---

H>rE2>)EA>» EB>»E)

S@° @° 5 @° 8% d 8%
NG ﬁ 3 L8
o) 4D 63 7Y = &
wx A 5= A Y G Y G

®10 YRFLICED [tO-F~xL—Y3>] OF
BAA-—

Zhix, BHRMTHIEE N TWw5 RSDT (Real-time Smart
Digital Twin) Hff & MHBLLEZHFTHHG) T2, Alld
FIMAN BN THEHELD D, 7 7 A NDOIREBE O
MZALRe, v 4 7 DEEROZEEIIOLE Y — v % AT H
WREHL, @FLIEIRRENERZLZ LT, [F—T LD
BALHEAT] R [ 7 v T FOBMEHmTh] Lvwoiz, ABoH
TEHARBI LY L2 REOTFIE RIS RTE 2 W REMEAIA
D5, FERIICIE, K10 © X9 KA S IR E ST, HIBFIE
OHEBAERK, HIZiEAy b= V- A0 HFENRELE T
fiH¥u - AL —T a3y EHESTE2ICEBLL, A
FILLAEER2EOICT A2 L2 BISTIES) 2 EIETZET,
WFEHOKRIEZ DRI L ABI I AOHEA SN D,

E = L

EOREMRIEE, HSEEEBOMRBEL L5477 T
Y, ZOFRIZE, WO THAELBANESIISZ S [E
BmE ] PEAET 5. AT, UWNEBHREREDB N
KM EBNZ, BHREEE, FISRERED AT 12RO LN
LRBIGERIE - BRIEAT) - BEEHE VIR LWERE, 21
iz ¥ 7200 B EmEROFER L ML 72

FIFEIC, COBEERA 7725, O LTy —Hifirs oA
%Mt [TP fbodstt], @ BEfwoEFLIEE) [HRFIA PO
WAL ZLTCOWMEATE TERKEE~OE] L), #
FTRBNLEWEDOORELIEICHET L TWb I L aR L7
INSOREIIHEICEE LD > TBY, EROFEMOILER
LTI, ZORIHE D IIRHEETH S,

L2L, BRRTHWLLH1E, Fenfdiiioftd Rz Tna.
APN % TSN (£ IP {LOBERZ 3T B 2 W REM: 2 Fbd, NTN L3
A NHEE R A W T A — A F 2y V) S Db, B
12, ALETA DI NY A YOFERIZERHOS ) FEZEEL, ¥
04— a3 0 RKREHEDLDIZT LS. &
TG OMEFE & RAEIA & v ) B b Sttt S fidra Rz 3 7
B, TS SR O RGN 2 BFZE B 5 & BI B 2SR W K T
HL. WhHEBE, OO OEMEAHAEZ @A S b
FTHIED, RS2 HZHENA V7T % L0 TR
WHE7 S ONEHALS L FB T &% 5.

HEE AT THRN LB REBEOFREEIL, PRER
K (ESIRZER 583 NMEBGRERT e~ A H) 12X - Tk

151



TT L “C*RDT#
X, BHERUOHELIT-o72. 22

LN DTHY, EFIITOWREET] &M

M NP NENOE SN

IIFELEHOET RS 5.

(1)

(3)

(4)

(5)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

152

FREHERE R AN F T, “EIYAT LYEIIOWT,”
https://www.enecho.meti.go.jp/category/electricity -
and_gas/electric/system_reform.html, 77t X :2025
#£10H 1H.

TUNEIERCE (Fk), “TUNET SRR E SR
https://www.kyuden.Co.Jp/Company/annual/
integratedreport2024.html, 77t X 12025 4 10 H 1
H.

EETEE, mngEH, LELA, “E Z\ / ]‘ U= 2IIBF
b EEEEEOBIR LR, ” 5% FR 3, vol.16, no.3,
pp-176-184, 2023.

eGov 4 M F, “BA KMo H & E o @R,
https://laws.e-gov.go.jp/law/409M50000400052/,
TR 2025 410 H 1 H.

RBEREER T ANF— TR - T AREREERE S
V— TEI R, EEM OB RO R o R,
https://www.meti.go.jp/policy/safety_security/
industrial_safety/law/files/dengikaishakukaisetsu.
pdf, 727+tA:20254 10 A 1 H.

JUM B HERE (), “HAOHEoLEE IO T,”
https://www.kyuden.co.jp/td/renewable-energy/
purchase/control/necessity.html, 77t 2 12025 4 10
H1H.

REERERE, B 1 MRERELRRT - 77 Vv—T7%
K} 2-1,” https://www.meti.go.jp/shingikai/enecho/
denryoku_gas/saisei_kano/smart_power_grid_wg/pdf/
001.02_01.pdf, 727t A 20254 10 H 1 H.
JUNEIMR A, “HEARHEANORIEFER, 7 https://www.
kyuden.co.jp/company /history /energy/disaster/
disaster-1.html, 77t A 120254 10 A 1 H.

PREE) L — 12 B1T 2 BER AR OBUR & & LA M &
B& (W), “R#E) L — 2B 2 BEFHEAM OBLIK & mEE
b7 BREXFAMAE, No.1276, 2013.
FLVBEHEMIC L 2R L— 2 27 2O EILEM
ZHE, “HLOBEEMIC L 2RE) L — Y A7 L ORGHE
L, ” BRWFEMZE, vol.71, no.1, pp.1-211, 2015.
SALE, SHER, “OPGW FHRERRTFHEHR S AT 4
DIEEITRICHE T 2 M6, BRSwCEEB (B - =4 v
F—#MEE), vol.114-B, no.2, pp.152-160, 1994.

#2024, ”

2, a3 4R E I F A 1 AR e et
KOFEFUINS 72 E 2 3GBATE DR, 7 https://www.

mlit.go.jp/hakusyo/mlit/r03 /hakusho/r04/html/
nj010000.html, 727+t A 120254 10 H 1 H.

SR, <JLMRE BRI (S B VW CEIRGBE SR L
7oA ENZOWT,” 555K, vol.103, no.12, pp.1228-1232,
2020.

HAERFE®ESE (), “IOWN,” https://www.rd.ntt/
iown/, 77tA 120254 10 4 1 H.

NTT R&D, “Activities for Detailing theArchitecture
of the Open APN and Promoting Its Practical Appli-
cation,” https://www.rd. ntt/e/research/JN202312,
24189.html, 727+t A 120254 10 H 1 H.

IEEE 802.1, “IEEE 802.1 TSN — An Introduc-
tion, “https://mentor.ieee.org/802.11/dcn/19/11-19-
1298-01-00be-ieee-802-1-tsn-an-introduction.pdf, 77
A 12025 410 A 1 H.

S. Brooks and E. Uludag, “Time-sensitive network-
ing ! FEEMA - A—TaroHm,rbEEF T 10T
L (#k) &7 A FX—s%—, https://www.intel.co.jp/
content/dam/www /public/ijkk/jp/ja/documents/
product-briefs/wp-01279-time-sensitive-networking-
theory-to-implementation-in-industrial-automation-
jp.pdf, 727tA 12025410 H 1 H.

(18)

(19)

(24)

S. Rodrigues and J. Lv,
time-sensitive networking: An introduction to
IEEE Std 802.1AS,” IEEE Magnetics Society,
https://ieeemagnetics.org/files/ieeemagnetics/2023-
06/Synchronization_in_Time-Sensitive_Networking_
An_Introduction_to IEEE_Std_8021AS.pdf, 77 X :
2025 4F 10 A 1 H.
X. Lin, S. Rommer, S. Euler, E.A. Yavuz, and R.S.
Karlsson, “5G from space: An overview of 3GPP
non-terrestrial networks,” IEEE Commun. Standards
Mag., vol.5, no.4, pp.147-153, 2021.
ST, fmER, YNIERIATL—-Ya Y EVRAD
BUR LR, ” HAR) £— Mt v v 754558 vol.4l, no.2,
pp-290-293, 2021.
eSS, MHFER, FIEIE—, IF%EE, “Beyond 5G/6G
W 722 B8 NTN O 7 — %7 7 F ¥ L & BAT, 2
Bplus, vol.18, no.2, pp.158-166, 2024.
SLEMEHE, SIHER, REBE, WAL, RBILFEA, “HAPS
A L7235 R IR U I EGRME ¥ A 7 A OB & SEER
HADIBI, » E55, vol.108, no.5, pp.449-455, 2025.
HABEEE (), “NTT & 2%/ 5— JSAT, H ot
Space Compass D& . CEE,” https://group.ntt/jp/
newsrelease/2022/04/26/220426a.html, 77 £ 2 :2025
410 H 1 H.
JUNEIAECE (BR), “DX OHLY A, ” https://www.
kyuden.co.jp/td/supply/dx.html, 77+ Z :2025 4 10
H1H.

(RCC F7e438%, 2025 4 9 A 1 H%ZA,
2025 4 10 A 8 HFA)

“Synchronization in

FRINNEN

2019 JUHK - T - BAUEHZE. 2021 FRFFEE
LRRET. REIUNET (k) AfL Bk, w6
FEBERRMOMSEM, TR, MR, i
BIZICHE. BAE, WNEDERE bk SRMEA
AREEEHA G.

IAERHE
2012 KBk - T - BEAEFHEHRTE. 2014 [FX
LA T uJﬁrEMH--jj () At Dk, &

TIREZBIERL ORI, THETE, ELER, %
WBAZEZ SIS hEd. BUE, JUNEIREE () %
BT AT BIE BT G.

LI e AR

1991 AR - L - W @ELAE. FEIUNEN
() Aft DIk, EHRZmEHREOMRTEM, T
AW, MICAER, HAREZE, Sv— TRt BY
7=y -, RATFEH Z SIhEE. BT,
JUMNEIIARCE (BR) REHAMT AT EEHAM G

BERZ

1995 BABHANFHAR - TR 1997 FIRF B
BEBAET. FAEIUNES (k) At Dk, &7
R BERMM O RTER, TR, G, %
MBA%E, HEHE 2 SICHtH. BAE, JUNE R
(kR AT AIEERN G.

IEICE Fundamentals Review Vo0l.19 No.3



| ® B @

BREASE X7 MILDHIEIC &K V) ZEIR
DRAFZLSEIRAI X T

Controlling Illumination Spectrum

IO E 2 F Mariko YAMAGUCHI
MATCERFD Takahiro MATSUMOTO

+H B Masaru TSUCHIDA

TTREZT b BEXIAT, 2a—-J4F—56EICHVT, RE2ADIE.2&D, BKiEL2E» THRARELIE, T4

TAALIMREEEV SR HFTEELEEERAZLTWVWS. ATETE, RAINCEVEZ 252 3#F/-4RBIAFEENE
WEAWEL, BRAXINRT ML ERBICEIHET A ETAZ AN ILEVWIRZRE*ERMNICS I EFEITHRBES T
LIZDWTEN S, ANY T Lk, EHMREL ZMAEDHERFRICISC TREAXINY ML EREICHIB TS LT,
HOBORZEHREEN S, PARFARIELIRARTEFA—DEORAICEALY, BEORKEADEBDA2E{LE ¥
NGB ENTRETHD. AV XT LI, HRRAKDT 7 v a3 BE AN FD—DT#HS Paris Fashion Week 2024
Spring/Summer DARTOTV I LICEREIN-T 7y 3> a3 —O—DIEHBAE L THREI M.

*—J— K BORZ, AZAYXL, BEAXINYT ML, DRREE, <ILFF+ %IV LED

Abstract Lighting technology that attracts the audience’s attention and evokes their emotions in settings such as stages,

live performances, and show windows plays a significant role in the fields of entertainment and advertisement. In this
paper, we describe a lighting system that intentionally induces an optical phenomenon called metamerism by precisely
controlling the illumination spectrum, with the aim of achieving a new lighting effect that leaves a strong impression,
such as evoking surprise, on the audience. This system can make objects with different spectral reflectances appear in
the same color or change the color of only one object while maintaining the appearance of white color by optimizing the
illumination spectrum according to the spectral reflectance of the objects. This system was adopted as stage lighting
for one of the fashion shows listed in the official program of the Paris Fashion Week 2024 Spring/Summer, one of the

world's largest fashion-related events.

Key words Color appearance, Metamerism, lllumination spectrum, Spectral reflectance, Multichannel LED
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Vow(\) EWEROGIREEE (), AMOBOKEIZHLET S
SEEMECN) ZHOTR (1) 0L )ICKTIENTE L.

Vi :/Ct()\)w()\)r()\)d)\, (1)
t={X,Y,Z}

t ILERIREIZES (CIE) %29 % CIE1931 50 =il
i (X, Y., Z) ZRY. WEORFBEEN 2 HONE, F0%
FSHER rnite(\) T RTORRET—EME % HRK (2) AL
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Vahite = P / CeNw(N)dA, @)
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AZ AN ZADFET HEME, B D5HAXRT ML ri(N),
ra(A) & b O OOWERET 5 O KL E A FEICHE T
5L ThHDH. KEMER (3) TETIENTES.

/cammmﬁ@mxz/cdmmm@umx (3)

CZTHEICHWV 200U ES A O 2 Ao HA33#5 T
& 2 P EW 380~780nm & L, X (3) #4THINTHRIT
LTl E%FZ A, 401 RILDIEHLTTH Cx, Cy, Cz Oxtf
Bakxk X, Y, ZO&%2FOEEE L, WEostKEL
ri(i = 1,2) = [rago,---r7s0]T € RO, HWEPEA X2 bz
w = [wsso, -+ wrso] T € RAOT EF5 L 5 (3) XBLTOF75]
HKICHEEHET I LD TES.

CR1w = CRow, (4)

C =[Cx,Cvy,Cz]T, Ry = diag(r)

Light source

CIE-XYZ trichromatic values
v = [vx, vy, vz]

OZe

w(A)r(A) : Reflection spectrum

w(d)
Illumination
spectrum

W

7 (A): Spectral reflectance
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U() W XYZ % o' BICERT 28T CTho. $72||U|
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{2+ ()22 TROLN L. dy EZ2ORIEOH %
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RO ZALRIRTIE, SR Ry OWKRIZRIEA <Y
FVD wy B we NELT A ETHIR SN D BOED R
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w1, we DTTHFELEE LTHEEICHNESNLYAEZE L
5. FEEEZRE, FOHREORK (6) FRO LD ICEET
5L TERMETE .

maximize [|[U (CR1w1) — U (CRiw2)|| (7
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IEICE Fundamentals Review Vol.19 No.3

|ICywi — Cywsz| £ §y

HELR L FIRRIS, Swhnite 2/ NS CERETAHIZEEBIATCO
HOBORZDPELL B0, HEEORZOEEI/NE L
RAGEN DL, TOBICIIRD 5N HHEIHRIIE LT, #F
HCTED Swhite [CHEIT 5.
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RKOOLND. FHUKNRSEA DS % 2 PE 135 e R
GEfR, EED ZEATIE X V. FHIRAERO M A S
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4.2 <ILFF+ I LED

~ VT F v %)V LED &, WHGHO R 2 ERICANRS b
WOV — 7 % b OB LED TR S5, % LED O
5 RGNS 2 2 L THREORIDEARY MV A T 2 B
EERL, WENRFT .

K (6) &3 (7) IXBTAHIDEARY ML w; (i =1, 2) i,
N M OHE LED O5%ARY Mreg (k=1, 2,--- ,N) D
BIEAE LT, kX TEBT .

N
wi = Z a@k er (8)
k=1

a; k IZELED O E (0L £1) 29, X (8) 2 H
W, R (6) £720F (7) BT o EEML, a;p (ZEOW
T4 LED OFNFREAHIMT 52 & T, HROMERNFIZRKHE
ILENTZBIAEANRS MV ART LI ENTED.

43 H7—Ia2b—->3> VYT bIIT

HI—YIalb—vary-v7ryaTIE, WEROSIE
L NVFF v )V LED 28T %% LED ORPPEA~XZ |
VOF—=%ty bbb, HRET2UELENE T SRR
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%o k) EHTZ. X B)ITRTAS XY ZLDWIT 55

155



PEERSE L w2 EIE 28EY) 0 ERSH L. —oHI
BHEARY MV w, w’ OMAEDEZREEL, K (5) &/
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kDS IRETE Ry, Re OMARIZFEEL, X (5) iz d
BB ARY ML w, w OMELERDLHETHL. Ry
ATFLBEE LTy yyaryrya—IlBnwTly, —&IZFL
ADEMDPINCRT B0, BEOTEE V.

BEAS 2 5 L & B - B A

KBWHY AT 2077y aryya—2BauBHRHE
L COEMMEEMIET 5728, Paris Fashion Week 2024 (235
FAHAT—VICARBHY AT L %2FEE L. $95.1~5.4 T
X, 77 v arya—0FEATo 2 L ADORM O G5HK
SR DM E K O R#E 2 BPDEA RS P VOFEIZOW TS
F72, YVFF v AV LED TEBICAK SN TIC BT
5 FLADBOZEAE EmAYIEHE L7245 R % "3. HIZ5.5
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FEMERE G E ORIV E B3 472 5 LR EDIEAL L,
BEHPSEOANEBT 205 E 0. F B 0IREILSRIME O
MG % 1RO T — R HIIHERF S B A%, ZDRIIIRAITEHIC
RAEEESD. SEEHA L7+ 703 v 7 FHIE 380nm
DEI IR DR UGS 5. 3 I FLVATHERH L7z 2l
T+ bru Iy s EMN, EHrOEOICENT BT ERT.

5.2 KL ZAZEMOAIREERDEHE

U ERE L TSR 7 4 My O3y 2 EMOSK
BHEEAFHIIL 72, MREEYRICIE, TR RS TR ARy MV EAH
5 NTARB I (SOLAX XC-500AF, SERIC inc., 3%
HEFHMM Ra = 98, @R 5500K) 2 MM L7z, Fo%40
WI4 MELT, LR 380 nm OYME LED = i L7
M 4 ICEHIOBT 27~ d. BEEN T AT KRB BRI 2 4T % i f
L, BRI LCTER 45 B2 HRE L7 28 mIRER R
D7z, BAELED b Lt 7-. ¥ a —FRKETIEIHOAD
A vF=—DLizT7+ b3y s EMEENT L0, WER
AR IS 1, 2o REHEIE Gl T (SR-3,
TOPCON) %MW CIEHE 255l L7z, KIZEESHRE LED %99
L7 IR CHEMR D S O R LEFHIL, AT KEERAOR
PHARY ML E L7z B 5 IR ER o FHl & R

5.3 < ILFF + 3JL LED HREH
FHFEBH R A 7— VEEHORA L LT, 12 a0 LED
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6 “ILFF v IV LED DAFeHEE

%4 O%)VFF ¥ 4 )V LED B #E (LED Cube, Thouslite
Inc.) L7, %D LED O AT Va6 1R,

AEFHBEOTRE LTEY, £O—MIZ LED »E#E S,
PR E A LT SN 5. REEIZD) TIVEFBIZED
YL 54 LED OMHZ S &2 GIHT 2 2 PR TH L. T/
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Light 1
Light 2 (a)
- Light 2(b)

Intensity

' 1 Sapant T -
380 430 480 530 580 630 680 730 780
Wavelength [nm]

7 Light 1 £ TEBEIEIR Light 2(a) £ FER
R Light 2 (b) DEBEAFX X~ ML A
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WD T8 =1.0%10"", Syhite =8.5%1072 & L7z
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F—MIEFELEE LTHWAEZ UV 94 MZLA30TH
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2713 3.7%x1072 THho 7.
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w'v' BER ETOBOZELE R 9 IRT. Light 1 DAXZ b
VA RO Z R ROFEERE M U Th %, Light 2(b) ®
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IR & LT 5.3 TNz~ VFF ¥ A)VLED # 8 £ v
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AR IATL=HICHT SN, EF VOO AT — Vg
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@® Chenming Hu (University of California, Berkeley), “FinFET - from Lab to
Foundry to EDA/Fabless”

Yiran Chen (Duke University), “Edge Al: Everything, Everywhere, All at Once”
Yuan Xie (Hong Kong University of Science and Technology), “From 2D IC to
3D IC and Chiplet : A Retrospective View”

Charles Alpert (Cadence Design Systems), “Harnessing Agentic Al to Accelerate
Designer Productivity”

Charles Alpert (Cadence Design Systems), “Unlocking Hyper-Scale Al:
Navigating the Future of 3DIC Design Solutions”

Takefumi Miyoshi (QuEL and University of Osaka), “Quantum Computing and
EDA: Bridging the Next Frontier”
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On-Device Al to Better Mobile and Implantable Devices in Healthcare
Design Methodologies and Toolchains for Compute-in-Memory: From
Architectures to Systems

Design Automation for the Early Fault Tolerant Quantum Computing
Bi-Directional Synergy: A Tutorial on Hardware Design for Agentic Al and
Agentic Al for Hardware Design

APS: An MLIR-Based Hardware-Software Co-design Framework for Agile
Processor Specialization

@® Post-Silicon Validation & Hardware Security in Modern Processors
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@® From Uniform to Adaptive: The Precision-Scalable Computing Era for Edge
Intelligence

@ Design Automation for Quantum Error Correction: From Algorithms to
Architectures
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@® 100 Years of the FET: From Technology Foundations to the EDA Ecosystem
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General Chair

Tsung-Yi Ho (The Chinese University of Hong Kong)

Technical Program Chair

Takashi Sato (Kyoto University)

TPC Vice Chair
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Technology)

Tutorial Co-Chairs
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2026 International Symposium on

Nonlinear Theory and Its Applications
Grenoble, France | November 17-20, 2026

First Call for Papers

The 2026 International Symposium on Nonlinear Theory and Its Applications (NOLTA2026) will be held in Grenoble, France, November 17-20,
2026. The objective of the symposium is to provide a forum for exchange of the latest results related to nonlinear theory and its applications.
Papers describing original results in all aspects of nonlinear theory and its applications are invited. Topics include, but are not limited to:
Nonlinear Phenomena Computational Intelligence Engineering Applications Complex Networks/Systems
* Chaos and Bifurcation * Nonlinear Circuits and Systems + Large-Scale Networks
+ Control Systems
+ Communication

* Neural Networks

« Oscillations and
Synchronization

« Chemical Reactions

 Deep Learning and
Artificial Intelligence

* Social Dynamics
* Neuro Dynamics
* Evolutionary Computation Networks and Systems » Mathematical Economics
* Signal Processing

+ Applied Mathematics

Paper Submission

Authors are invited to submit papers (maximum 4 pages) in PDF format via the conference
website: https://nolta2026.org

Only electronic submissions will be accepted. Corresponding authors of accepted papers
will be requested to submit a final camera-ready version (maximum 4 pages).

¢ Fuzzy Systems

Symposium Committee

General Co-Chairs
Gildas Besancon (GIPSA-lab, CNRS)
Norikazu Takahashi (Okayama Univ.)

Technical Program Co-Chairs

Daniele Fournier-Prunaret (INSA Toulouse) Special Sessions

NOLTA2026 welcomes proposals for Special Sessions. We will evaluate proposals based on
the timeliness, relevance, and scientific quality of the proposed topic, and we will notify the
organizers of the results by March 15, 2026. Please submit proposals by February 28, 2026
via email to ss@nolta2026.org.

Isao Tokuda (Ritsumeikan Univ.)

Technical Program Co-Secretaries
Yoshiki Sugitani (Osaka Metropolitan Univ.)
Koki Yoshida (O.M.U.C.T.)

Special Session Co-Chairs
Arturo Buscarino (Univ. of Catania)
Kuntal Mandal (URV)

Ali Haidar (Beirut Arab Univ.)
Yuichi Tanji (Kagawa Univ.)

Important Dates

Deadline for Special Session Proposals: February 28, 2026

Notification of Acceptance for Special Sessions: March 15, 2026

Deadline for Paper Submissions (Regular & Special Sessions): April 30, 2026
Notification of Paper Acceptance (Regular & Special Sessions): June 30, 2026
Deadline for Early Registration: July 31, 2026

Deadline for Submission of Camera-Ready Papers: July 31, 2026

Special Session Co-Secretaries

Hisashi Aomori (Chukyo Univ.)

Toshihiro Tachibana (Shonan Inst. of Tech.)
CCMS Workshop Co-Chairs

Suk-Hwan Lee (Dong-A Univ.)

Student Paper Award
The NOLTA2026 Symposium Committee will present Student Paper Awards.

Deokwoo Lee (Keimyung Univ.)
Noriaki Kamiyama (Ritsumeikan Univ.)
CCMS Workshop Secretary

Ryo Nakamura (Fukuoka Univ.)
Finance Chair

Haruna Matsushita (Kagawa Univ.)
Finance Secretary

Hidehiro Nakano (Tokyo City Univ.)
Publication Chair

Daisuke Ito (Gifu University)
Publication Secretary

Yuu Miino (Naruto Univ. of Edu.)
Publicity Chair

Shintaro Arai (Okayama Univ. of Sci.)
General Co-Secretaries

Takayuki Ito (GIPSA-lab, CNRS)
Hiroyuki Asahara (Okayama Univ. of Sci.)
Yoshitaka Itoh (Hokkaido Univ. of Sci.)
Takemori Orima (Teikyo Univ.)
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Eligible candidates must be full-time students and must serve as the first author and
presenter of the paper at NOLTA2026. Candidates should indicate their eligibility and
submit a 4-page paper at the time of initial submission. Anonymous reviewers will select
award recipients based on the quality, originality, and clarity of both the submitted paper
and the conference presentation.

Organizer
IEICE NOLTA Society

£V |CIC

In Cooperation With
Technical Committee on Nonlinear Problems, IEICE NOLTA Society
Technical Committee on Complex Communication Sciences, IEICE NOLTA Society

For more information, please visit
the conference website: https://nolta2026.org
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