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Lossless Coding for Individual Sequences

*IEMEE Tomohiko UYEMATSU
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Abstract This paper deals with the coding problem of individual sequences, focusing on both fixed and variable-length
coding methods. In the fixed-length coding method, we show that if coding errors are not allowed, the minimum coding
rate coincides with some information measures, such as topological entropy, and we also explain a concrete coding
method. If the error rate vanishes as the block length tends to infinity, we show that the minimum coding rate is
characterized by information measures, such as Ziv entropy, and we also explain an efficient coding method. We then
show that the variable-length minimum coding rate coincides with the entropy of the empirical distribution of individual
sequences, and that this rate can be achieved by using the LZ78 code. Further, we discuss a sufficient condition on the
universal coding for a set of individual sequences on a countably infinite alphabet. Finally, we introduce the concept of
essential optimality for the encoding of finite length sequences and show that the LZ77 code and the universal context
tree coding are essentially optimal.

Key words Fixed-length code, Individual sequence, Information measure, Source coding, Variable-length code
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Numerical Bifurcation Analysis and Its Application

:“:-%1-52 Hiroyuki KITAJIMA

TIZXRZU b BHIMREE L TOEESHAIAD TLR, #1130 FREICHRW AEROBBEBAEFEFTE1T> TE . BEH
XEEARA 702 L LTIE, AUTO ¥ MatCont ZEN L CAWVWSN TV, KT, EICEEHNFIBL BEKRFE -
NERRECHES MW TEZBEIBBERTILITY L EZFDICEORROER EZOBAICDVWTHRN S,

F—T7—F HFER BRNAIE, KEBEHFE RRT2 ORI, OEZEETIV

Abstract | have investigated numerical bifurcations in dynamical systems over the past thirty years since the beginning of

my research career. AUTO and MatCont are well-known programs for numerical bifurcation analysis. In this review,

I mainly describe the history of algorithm development in the Kawakami Lab, along with some recent applications to

cardiac systems.

Key words Dynamical system, Local bifurcation, Global bifurcation, Codimension-two bifurcation, Cardiac system

1. 13U ® I

I AT L 8L, [HIETHRWY AT Al EWHEXETH
L. T, WV ATLALIMTH Y FEEHEOHEKTHTLS
HEATHY, TreoOFRMrm/i T AT LELRS.

f(0) =0, f(az) = af(x) (1)

COWEDD L IOICEREDEOBOEY L, FEE KM
HREXO—Mns, TRRTERO—M] & [FERKFTERD
o —>o] oM TROOLNY, £ 2 EIFEFREESH 5
WE ORI OB - BROFEN L o720 $5.
WY AT LTI, WO EBITIIZRO L 2 E%1F
IIARTRETH B 72012, BOEE RIEE D/ 8T X — 5 IREF %
ERANRD ZENIEICEHE L 2D, /8T A =5 DEALIZHECF
DOEMENEEOZALT 2B 5 % 57k (bifurcation) &5
L, SRS (local bifurcation) & KIS (global
bifurcation) %% %. JHHTHIGIEIZEIZAKIT 1 (codimension-
one) DIETH 2 FA7 I (tangent bifurcation) (72134 F
)/ — K (saddle-node) 73, 7 + — )V F (fold) 53I%), FEHARES
I (period-doubling) (F7z1371) v 7 (flip) 47%), Neimark-
Sacker 57, Hopf 73 lk4%% 1), 4¥kJG 2 (codimension-two)
Al LCik, ¥vF 74 —2 (pitchfork) e 5 > A7

etz ER FIRFEAIETER
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1) 7 4 J1 )V (transcritical) 772 5. AKRIC 1 & 2 D
FIEHICW D) EPEAHRE 27200540 BTHH. HRTT
1 TIRIEMFRBOEDO A THOFAED P E 578, EFROAKT
2 O TITIFEREOMEIIINZ TY AT 50 b D5 D i
T WENRDH B, T, RKRTT 1 O BEEEFR1A/8T 2 —
5P BT D DA RIKTC 2 D EAFEAET D, Ky
S, W UBORLESHE (o th) ERESHE (wik)
Wb BHAREZ Y =7 (homoclinic) IR 74 LR o B
EwkiAEEb L ATF a2 =7 (heteroclinic) 7UEAH 5.
INSDFIEDNINT A —F ZZHANO EZ TR 205205
DAY 7 by o TR SN TS RIS D L
TWwabbDL LTIE AUTOVR MatCont @ 7%% 5. HATH
HENZbDE LTI ERATO Al 70y = 7 M THRIZE SN
Bunki #°% 4. Bunki [33F& 29708 L T 7B K g
BCHEINLZTNTY) ZLDFLERS>TVA,

2. plEEHE7ILTY XL

2.1 BFrEY I

MIBOHATREL W T VT X AIZDWTIIHEN(3), (4) %
ZIMLTHC L LTI TR LMEZEND. FHRE%D
VAT 2SR (L) TR & B BERLEH S 2 7
2 (discrete-time dynamical system) <45 s TRl &
N5 R 2 2 7 4 (continuous-time dynamical system)

Thb. ZITHE, KOBHEMY AT L%2E2 5.
Tn+1 :f(xn,)\) n:O,]_’... (2)

CIT, n 3R, MNST A—F ) B f(an, \) BEE RS

55



EE z, R XN AL THOTRTH S ET 5. kS 27
LB L TiE, JEEESR (non-autonomous system) TdHIiLE
MO Z & TR 2 BB, BESR (autonomous system)
TITIRREZZ N TR 2 B Lo A% E 2 5 2 & TR % fflfik
b3 % 2 & CRMOERDTREE 2 5.

ETIIREIIETH L R TLEND S,

u= f(u) (3)

CCTREHO-OICEEREEZ S, VI ETHlZ
p=9%

ox lz=u (4)
E B, ZOFTFIORMIIERITRANE 2B,
X(1) = det(D — I (5)

C ORISR p OEIZ L) EDOFNRTT 1 DI BEDSFELE S B ik
5. p=1TERGE, p=—1 CHANESE, Fhslsto
wu = exp(if) T Neimark-Sacker FFIEAFHEAET D, /8T XA —%
i COFIEESOBIREI (3) & (5) & Newton iz & Tl
VEFTHL I EICEYTREE 2%, HHICK (5) 2 L &1
(X, BBLEOMBIE & 8T A — & T MR, B
T QWM ENLEE D, INSOREHEERLZ
B3 (3) TH 5.

20, X (2) KBV THE f AT S Ebas L
T, A Y7V AFIRENL 72 BVP AR E 6L L ColisEsa
7V T) XA REE NG RN LEE 2T f AMSAT
ERBEIIBVTERGBEMRLT 5 L2y, fHMaT
HECHEHEOT VT AL 2 @AMREIC LA, BESIZZO
TATT ik U CIERIERT R R B (SaE S AE K OVRREAK
HFOAAL v T v ZEEE b OMEK) 2B 55 IES BT )V
TY RN EFLE) FHkbiEoa—arpMLEL F T AL
VIEEESNTZBIEDOSH LY AT LK LT, —a—0rDERE
REASL &V IE L CGENUFRE L72HI, JEAEL W
7IRREE B Ol % BHIZE LS e 2 (22T f DM ARTE%5)
CETIEY FTRCHIST BTV T T BB S, LA
VI TAEE VAT MBI RSB T VT X L%
L7

K (2) IZBWTTH
f(Pz,\) = Pf(z,)) (6)

2T E XV AT AR PR THL Evbls. B
HSIEZ DX ) BattrtEnd 2 Y a o5 A % Ko 2350
BEERREL2Z® O B dEEEET A Y AT MBI
BIEONFEE EFR L, BB L D RO - B S
BIGEERR LIz SRR B L L ik e 2
HEOHETRIIE ST A — 7 OFEIARTETH > 72, X
H(8) CTIINMEAZEET A2 L THREE oo

EPIC DA Y RIMA SN TWD, AL S IZEM IS
BUILZIATHIZBWTEHANIEE > TL T ) BEICHLT,
By MUVEEZTER L ZONT M VIBIZIHR > TERD %
EEROBLIETHATETHILE & FICHBAN S IEES %
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BIFTREE BTN TY XL ZRFELAEL 207V T) X2
% [ E MGEERCIGH LT, B AH o T b HB A I [E E
ZBEIFTEXZ T NVITY ALBHFELAZMY) FHSIFHERICE
VF BRI 2 IR 7OV T ) AL ERE L) (12) Bk
TdH 5 ERICHERD Neimark-Sacker 7 IFE A % i ICFHE
TELHEERLAY L2203 [ UMOAKIC 1 OFIEEA
T A= FHTRET HHEIIIARIC 2 D3RS 54T 5.
MESIZINSDRRIT 2 DFIEIST A= 2RKDDT VT
ZALEREL, B ) BERIE 2 OBIEE 53 L7219, 15)
B SIZEEGINESE Ey F 7+ — 7 RS EEL -
B2 ARRTE 2 - 3 DA% R L (10) JIIE I 1A% b 5
YU B L TR R VTR ) ) 22 ToMEExR L7217

2.2 KERIDIX

X2 #kLE LTER, A Q)M EnTnwiET 5.
CCTREEAIET PR (oD EREAERT 1 RiE 1
IOVREVEE) ThoHET L. BHOBMItEY, oz
FUCHE S 2 AEEEE w B, FEMPOHNDIAEEEE o
BEMER (M1). A—OBEHRD atid wBhZbskix ikt
sV =y eV KEZ) =y 7 HOGFEIZERES %O
GHEERERL, ZOZL3TFAELEOHEIET S L2 ERT
5. MESIETRKITY AT AIIBWT, R ERESZ )=y
TEERET BTG A= REEERDDTERFR LS K1z
IR 2R E 2 ) = v 7 HERT. MBI AES ) =y
HEET 89 A — 5 57RO DBICLEE 70 5 50% T
IZRT.

o [EEHOFM (R (3)

o [EEMDNEE U(e, D) I2BWVWT a i bOm Q_p 2 M
HERLHE, o DR Qy & N BEEG L7 523 C
Qo W2 B &M

o aBlDHQ_pm twBEDE QN D, FNEN o B
Ll wH BICEEND M EENORITEIL L Ciliiio—
U, TRbBEANZ b VE R CRiik)

o oMl wHAMMTRLT abil wHPlET2HICE
WTHR DN P OVAHTE U1 % 1 < 4t
NS DEMEIREERE NS A= 2B KIZ=a— VR
ETML LIV KREZ ) =y 7 HDBET B85 A — 5 fH
FEET LI ENTREE 20, IO A — F 2 MNEL
EHTHDEBETZ LX), FEZ ) v 75 RIT/NT

%

X1 FEHEHHREIVZv &
5 % =y

D 3% FuvElo
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A=V EEEBLILENTES.

FROFETIE, w K EOH QN * N BHBE L7258 % KD
LUBENH Y, HEGE SOV AT ARHIRE LTW 2 FHKS
X, B EROEMHT TR w BUIKIBR T A BEERICA - T
BEFEANBEREDNCE- 2 515 Z L 2RI L CIE#5S
TOREZ ) =y 7 MBI TH L 2 L AR L200) JLE
SiE, INS07 VT RAEIBHLT, F FVEEEND w
e & FEFLIAR (critical line: BAHDY I YATHIDATHIFAY 0 12
mAEET 1 A5G L7486 29) 23842 (basin bifurcation
DRI D) NI A= REERDDLT VT XL kR 722
HIZ, ESIIEAMAD o HELAZ DL HERERT LT VT
DALERREL, WA AWBEOTEEA =X LO—li%HE
AUz L7222)

IEMIE > AT 2 D5 BEEGBIF TV T X & % F 72T IR
FRPCHE T 2R RTIE—20fl L L CLERKE
ETNOMN Z AT 5. LDEMHTEETIEIR—AX =l
B ODERTEZT CRET 272012, HET 7V TRAENA
WA (BH) ZOCEGHBEE T VICEINT 5 2 &2 X 0 R E
179, LEHOBRERISED—2 L L TRY#HE (Barly
Afterdepolarization: EAD) 2% 5. ZIUIK 2 IIRT L9 I
BRFEN DA DS CTEEK L 7 R B IEBETE AL ISR B i/ &
ZiRE) (M2 O/ HEA) 2HEENIGECITBETHE. &
NHFARE = 2 & BERMAY —20mV AEICHEL, LERET
13 QT MEEDFEA L-OIRIC & - TId X vy, IRREZERIC©F 2
% & EAD OFBEIINE LEPNV— TOHENFEETHZ LT
HY, S EATEEN R ER R, LEHREE T VI
IERTGR E % 2 O TR SINEEL 72 2. 22Tl MeaZ L
Fe i L 72 BB IR & B 72 AT B % 5B A L 72w,

AHSIZIN 2L 2\ AT A DT IIRNT 247V, P
FLO Hopf 47IE1C & 0 T 2 /8 & RARTE ORBI R AT E AT
T 5/85 A—F L, W& L2540 EAD 25810
ENDBINT A— 5 ARE - WKL, BEBRA—L%bZL%
Fede 7223 Ziud, —ESHIDSEITT S D DI IEE 14
VI T, ¥4 F 37 ZAOKEF IR T AT JITHED
72O Thb. ELLEH) T LAF Y BROTL T2 5 v Al
DEALIZ LY, IEWER BEAD 24K TC 1 D43 (G516

s (mV)

50 b

HEERERERE RN RN R

-1000 ‘ 5060 ‘ 10600 ‘ 15600 ‘ 20000
t (ms)

2 BRHREOEREOEREMIETY
=L, 3 DRI AmE L 7.

BAIE EAD
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JARIRE 53, Neimark-Sacker 737I) ##2 2 LAZEILL, Bl
TrI 7 INHBLEATY VAR RTIEZHL L
724 MRS N A R MBS VY T AL F v
TERE, T OSBRI 72 & O Rk 4 IR O AR 2 21 E
#Rl&RIL, BRLLCCEXERER VL ELEREZ T
WA EERLT.

B SIEEERTY AT AOFTY - LY BT 2 HaHN
M) AAF ViR ([Na)) 2289 2A—=51bL, ZDOY AT A
ORISR 4TS Z & T, BOVEEHRZA 7 — Lo T EAD 75#
LTI SVEI SRV TEHED AN AL %W
5/ L72125) [ 3 ISR R O— B A RS, MRS ~ )Y
LA F VREE ST X =L L2V AT L OFIEEN 247 &
EAD OfO#E#T I [Nal; = 10.8mM & DA LREWET,
EAD THWEOEM A [Na); = 10.6mM £ ) A L/hEw
ECTHEL, CATY VAR E b Lol i, M
AT P )T ALt VIRERZIREERE LD AT LB
W, EAD OADHFIET 5 ([Na); < 10.6) & EAD T%
WIRORAEAET B ([Nal; > 10.8) ICWIIE*REE L C,
ORI i mFEBL7: (K3). WFhoBaicsw
THHLES D EAD 3% IR & 2 WIREEA 4 0 R 9IRRE IS
IR L7z, NSO AIT) ZLICL D, JEDOY AT AT,
IRT A= FAL LT AT DD DBERES I AT T o DIk
B8 (EAD & no EAD) OBEZ#DRL, EAD 2522 %1KEE
BLIES {HEV 72512, EAD THWIREES LIES (&, Zh
EMINICHR VRS (4 28 18 [ EAD 255t L T3
AL, 47 B EAD O % WIREEDSE &, 2% FHIICHE Y R L
TW5h) OFEXD AL G,

B, TR T AAF VIREORIZEVWT A FI 7 A% b D
BN R Y T = 2128 AT LA ViR ([Cansr)
BNG A—5LL, F OIS & 475 7226 ERE 5 (a)
ZRY. FARICBWT, EQ W TPis%E, LCIEY I v M A
I V% FKL, LCmas & LCmin 3 ZNZIIRE O AME &
IMEZRT. ENENOREDLDE LB ETFER, NLERY
BB TR L7z, [Cansr 2837 X —FfLL B WITD Y AT
4 ® [Calnsr % 5.0mM (BWIUAKO M) & LTHELNZF
BT MCERTEL, BRRNET T 7 ZIKOOERTR

(mV)

-85.4
85441 EAD

LT B

oo
-85.48 | T ""o,ooooo,
oo
N L \:x

85520

I noEAD T
-85.56 |-
-85.6 . . . . . (mM)

10.4 10.6 10.8 11

[Nali

3 ANDOBEEZ & DIRER EMEBATF M) Y LA F

VREDE YT EAD, BOIEFRRED,LO
B R LY. BRI b)) o A4 4 VREE
R
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(mV)

40
0
~
-40
-80
(s)
0 10 20 30 p 40 50 60 70
(a) BEEBAIIIY. BA EAD OR4% %K.
(mM)
1091 4
o7 ]
. 108
=
& 10.7
10.6 :
EAD ) _ ho EAD‘ ) ) EAD ()
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t
(b) MERENF ™V Y A4 F VIRETIE.

4 3 ICHIET B RFRIER
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T
40 | < stimulus
20 ‘
[ ” | ‘ . | transient
|
A ]
5 Of i 1‘ ‘\ |
= I EQ
g e I transient '
2 20k Fibrillation -
)
=
g i
£ "
E -40 “ h transient
“‘ ‘ EADs
-60 +
[ O Hopf
@ Saddle-Node
<ol Period-Doubling
80 | ‘ A :
| |
EQ,
oo ‘ ‘ L (mM)
1.0 2.0 3.0 40 5.0

parameterized [Ca] g
(a) [Calnsr %5 A—X{LLESRT LD 1 55 X — X FIER L
[Ca]nsr ZWRELRDYGE ORPLE I NEHD DEMRIN.

- 2-3 EADs 1-2 EADs
Mw uAl;:[a)long repol. failure ‘ \ l \ \ ‘ \

1 EAD no EADs

(b) (a) OREHEOBER ORI,

B 5 [Calnsr /%5 % —24b L 122 X T LD IR
ETD Y AT LORFEHEOREFR

T COMPEOIREMBEIE R LIDODH 5(b) Thb. JH
TR T &, BEIZZE R (EQL) 121> T [Calnsr
WAL T 2oL FITEEMIE 0my fE TORI-IRE
(1 5 (b) TN IO 72912 —FIZ 50 mV A3 F T 1
) &y, BMEOIGEEM SRR (ultra long APD) %%
SNL. ZOBIEHEZ) Iy MHA 7 VOY PV — N5
Btz 52 &l2& ), ASRIRIROIRENHL 725 (U5 (b)
@ repol. failure). |2, KFHATHET L EY Iy MHA 70
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M6 H4RIECS TS [Calnsr DESRFIET

OB ERET, Iy M 7 VR L, Fom (BEE
A —85mV AL ETHATHI L) ZRITEHII%DD5,
Z @ [Calnsr DFIHIZ BV TIdHk % %2 EAD 2Bl SN D, &
#MIZIE [Calnst = 1.7 fHEDIEFIRED T b T 7 F IR
b, T RAT 5 728 F A — & ST II R A 2 IRED I L
72DT, IO O [Calnsr ORSRFIBIEZ M 6 1R, BIREE
WZ kI, N ORkA IR [Calnsr DIETHETE 5 2
EWGho7z ([Calnst AR ZWITEMHEIZE o TE L < AWk
)., ZoZrxibHTIUL X WIKE (Bl 2 XE5mo %k
& : repolarization failure) 12& % & X2, B&ilYIZ [Calnst
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LW TED.
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L7z, RRITTE TV TIE EAD D5 b 2 5 I AT 13 8%
CATHNTVBAS, EIKTTE TV BT 2 5T 2 IR 8 12 5
B ErOBHETLVSEO CERILET VISHT 5
IR OFFII RN H L EFE L TVD.
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Sub-GHzi# LPWAN IC & 13 %
BIBHF v U T £ X & T D4F

&*ﬁ)‘b JI” Shusuke NARIEDA

TTZKRZFY k loT (Internet of Things) ¥ X7 LADEIRERE 1> 7T & L THFESh TV B HEMY, Sub-GHz & (KHPET
& 920 MHz &) ZF\ 3 LPWAN (Low Power Wide Area Network) T#%H 3. E& 53 Zh % TIZ, Sub-GHz & LPWAN
ORFMUEZENE LT, F+UTEIBBFOFEHEHZRAVIENREF v ) 712 X0 £ IR - EERNOOM
D SMEEERT - BT L T & /2. ZORR, /A X7O7UTOREESICOVWTHREREETHY, KAWL TV
XL UTE ZEEFROE-VEHEAVIE - VREF v UT 2 X EHE L T LPWAN D4 ERECHETE S
CEERLTES. AIRTR, FEESICLIBINETOMBFBERETIC, EAREX v V7 A0SR hERAWE
Sub-GHz 7 LPWAN D454, SREHRERL ENESRENI XA -2V EIMREX v U T RIIEAZHEBL ERHTS.

¥—J—F

EheEx+ ) 72X, ES&HEELR, Sub-GHz # LPWAN

Abstract Sub-GHz band low-power wide-area networks (LPWANSs) are expected as wireless communication infrastructure

for Internet of Things (loT) systems. Both theoretically and experimentally, we have analyzed and evaluated the char-
acteristics of the energy detection based carrier sense that can achieve low carrier sense levels for the improvement in
sub-GHz band LPWANSs. As a result, it has been shown that energy detection for carrier sense detects interference
packets with power below the noise floor and significantly improves the characteristics of sub-GHz band LPWANs com-
pared to with conventional peak detection for carrier sense. In this paper, we describe the fundamental characteristics
of the energy detection based-carrier sense in sub-GHz band LPWANSs using our previous analysis results, which are
characteristics of the energy detection based carrier sense, characteristics of sub-GHz band LPWANs with the energy
detection based carrier sense, and effects of signal detection parameters, such as target false alarm probability, on the

performance of sub-GHz band LPWANSs with the energy detection based carrier sense.

Key words Energy detection based carrier sense, Signal detection theories, Sub-GHz band LPWANs
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F7 72 81) @ B8 kw572 ToT (Internet of Things) OB
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2, EPRET) GREEN) LREREREBIR (157 v M EER
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1 ARIBSTD-T108 13 CEs 5N/ MIR/NT X — &

FOVATIE 200 kHz

ZehiES 20mW LLT, B F v

;E:;)H;En 5ms Dl 128 us DLk
e | 920.5 ~ 923.5 MHz 922.3 ~ 928.1 MHz
HH CH %5 24 ~ 38 33 ~ 61
F ¥ AOUATEIE | 200 ~ 1000 kHz 200 kHz 400 kHz 600, 800, 1000 kHz
[k H CH 1~ 5ch 1ch 2ch 3~ 5ch
N 200ms %@z | 6ms ZHz . 3ms %z . 2ms TR .
PHIRITRIR is 200ms BF | 200ms 20 | ™2 200 ms w1 | 2™ 2T 100 ms i | 2P T
HERMO 10 f&
[ NIRE | 50 ms F721F 2ms 2 ms L 2 ms L 2 ms L
(5] CH 25 )
—Fi &7z h
S f I RN BL 360s AT

WEPE— s i ch b, ¥—rimtid—EWHNORAED
%I EFOREEZNET 2 EFHREENch Y, M5 %G
BTy ) Ty AZFEITIRRTH S OO, BB RH»
MEOEBERELZFLIENDS, FY )Ty AOKES
METERWV., ZOREEEIRTE 2165 HAMAE ML
(Energy Detection) T %14 E I —EHHANOES
DOEIE (AN F—H) 2TIEEORELHET 25 5%
Hifichh, E—rBibizEE oL s, =it
FOBEHRHENEEL b O, ZO#E, Sub-GHz 4 LPWAN T
DOEREE 2 T EHERSMAEFETE 5. TNETIZ, LPWAN
TEIMICES L F v ) TRy 2 (BHMBF v ) 72y R)
7z & & OEERATBIAE D A ST 2 (15). (16) 7
Fr ) TEVALNVER YY) T ARBEORE ERE L
TWRWIS) EEE TN L BT 102 LI E->THY, IE
W72 VERERAAT - RN T o7z,
COEH)REROR, FESIZIIREITICEIRESFY) T
VA2V, Sub-GHz 1 LPWAN TOR: % 7 B - 25
e VERESRAT - 24T - C & 72 (B2 AESCHk(17) ~(23)). AFd
X, Thoo) b3 AT), (18) IR LB 5l #egIc 3o
PEREEHI - RAT#E R %2 &% H.02, Sub-GHz iif LPWAN T
OB F ¥ ) 7 & v ADIHARWN R FHIFEIC O W TS 5.

2. Sub-GHz & LPWAN

2.1 Sub-GHz & LPWAN D#EHR/NF X — %

LA BT S Sub-GHz #f LPWAN (22w Cld, A ET
@ ISM (Industrial Scientific and Medical) WD —2>TdH 5
920 MHz #7251 ) 4 THNTH Y, ARIB STD-T108 13)|2%

DFEMALINT VS, RFAETDH LR NENIHRE & L
T® Sub-GHz # LPWAN TlZ, ARIB STD-T108 13Tz
HEI % 1mW LT E7213 20mW LT OZDICKAI LT 5
BEITHE LR LS ) ORFER- % ED/8T A — 57%IJ
RASFERM SN TVRE LD, 5ms 7213128 us b F v 1) 7
Y OAPRIEEE D, I, Fx ) Thr AREH 5ms & 128 us
DFNE, W E ﬁ@thﬁﬁm 1 g & 72 ) ORISR
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B 7% E DRSS A —F DFENE o> THND., ZORT#*
FLIRT. R£1TIE, ZPEED 20mW DT, HfLF v 4
JViEIE 200 kHz O & 20>, B4 5% ) 71 v AR 3
BMHSTA=FIZOVTRLTWA, K1 L), Fv)TL
VAR 128 us L IERL T, ¥ TRV AN 5ms 0L &
2L DEEST A — 5 ORIDPTER STV 2 LG9 5

22 v UT7ECZR

W2, Sub-GHz # LPWAN TOF vV 7t ¥ A IZDWTR
. BT Y MEEEICM ST Y SRR S 720 0T
FYVTEYATHY, MBTTELREFTENLXVEZDOL
LONRFY )T ALNVTHAS. ARIB STD-T108 T,
Sub-GHz HTOXF v ) 7 ¥ AW TUTO LA ICHELT
Wa (Hok).

(1) BRI B2k rs, FYy ) Ty AL

B TR 2 FAT L2tk REEHMBTALI L.

(2) FxUTErRE, BEERFTIEEESEEINS
ETOHEATF ¥ 2IVITK LTIV, 128us LEATH @
THbZ &

(3) FxUTEVALNIE, BREEFRFLIDI L T2H
WENEEINDLETORMT ¥ AVIZBITEZEEND
BRI BERMAT SIZBWT —80dBm & L, Zh#i#
ZAYE, RERTLLEVIDTHHI L. 2771, 2
FAREIHD 20mW D x5 b DIZH > T, €D
B2 7255% —80dBm 2L Lz §5.

LoESHET [Fv ) 7y ALV ISRREG AT HOBEEHE
THESNTBY, F/2 [&TOHEMNTF ¥ ANVIZBITA2EE
HOFKM] &, FEL LI LT 2HEBIFEEEOERN L ZEE
DOWEETHL. nbiE, Fx )7Ly ABHNORKE
T (=27 @) 2B TAHILTEFY ) 7y A%EH
T&BTEERLTCVE WD,

H

(1) ERETO LPWAN ETEIBREF Y ) 7Ly 2205 &I2iE
LPWA £V a2 — VIBIZEEIN T L =2l v ) 72 v AL BT L 0E
Wb EEZD.
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3. E—virbEEHEE

3.1 IXRFNAMATOREESEFN

RETIE, F¥) 72y AOEMBHME 75— 7R E
J1#H (Energy Detection) DFEFFIEIZOWTRT. WoHIZT
VEFNLZATOF XY T ARMELZEESFEFVE
ERTH, TR, FYVTEVARHOLTE ST ME
ORI E TAEREIRRE & LCEFRT S, LY RTINS AT,
KANTRIEETF BT v MG wn) EF v Ty AL -
THRIELE D &¥ 5.

w(n) = gs(n) 1

72720 g B s(n) I ZENETNT ¥ 2 VTA Y ROFH 0, 75
02 THHML Y FTNA ZAOBREEST v MEFTH S, Z
NH &Y wn) 1T FH0, 5o =g202 L%b. Hi, Ho &
TNEIML Y FTFNA AL THTr Y MEmDHEET S/ L
W E T EE, il o2 ThIERZERFBT r(n) TR
THAbLNS.
Hi:r(n) =w(n) +v(n) @)
Ho : r(n) = v(n)
72720 v(n) 3 0, ik o2 OMEERG T Y ZAHETH D,
s(n) & v(n) THWIIMSTH D EAET .

3.2 E-UREFZY+ VT IDEME

HETRLZZE D12, BAENZHIT S 920 MHz  OEEAERI
T# 5 ARIB STD-T108 13 TiE, ¥x ) 7t ALV E#H
EMANEOBREECHELTHBY, I EHTE L HM»
=iz F v ) 72 (E=sHiEFy ) 71
) THDH. Fx) Ty ABBIHLST 5 2 7 VE%E Npp,
Fx YTV ALNLVE epp &THE, K=ty ) 7TH
YATIRRAD &) 2T, HEHREHS

Hy
2 > 3
T ®)

Y= 7 BRI 5 2 G o Th 205, —FThnik
MEBT T AEEORETZ TR TV, M1 R 2ICE—2
MHICEES L F v ) T v AT X AE TSI 0032
AR Z N ZI0RY. 1 KO 2 TlE, F v R OVEHRiE
BW [Hz] #* BW = 200kHz T& 2 #L## 7 ® LoRa 5% T
Wosry MEBLIREL, T¥ FFNA AOMSIEE NF [dB]
# NF=6dB &L TWw5a, W2, /A X707 EED) *
PN,dBm [dBm] &£ ¥ 5 &, PN,dBm RN THzZoN5.

Px.aBm = —174 + 10log,, (BW) + NF (4)

# (4) I BW = 200kHz, NF =6dB # ZhZNAT 5 L
PN,dBm ~ —115dBm 215%. M1 %R5E, LEWHEHMEKL
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Probability density
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€ED X

3 BB TOREREDY f,(zx) & LEUVE
et EEMEENDHEHE Prp OHT

| Nep—1
S = —— r(n)|? 5
Moy 2 ) 5)

7272 L Ngp FBEIIMHIIB 2 HEIEFEICLE Ry TV
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KoL) ITHEL, HERRZES.
Sr < €EED (6)
Ho
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THE S IR THRLNS.

| Nep—t
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Ny 2 POV ")
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INx g b, BRERHEEOREHE Pra (3RO L9 12 £ (2)
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-o((32-) )
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KETIE, BOBEF Y1) 71 v ADHKRM R EEIZOWT
AT WIETRLAENREY EOEFRHEETIE, &fF5
MLIE % T 87y MEEPWHBELTWAE/HEEL TV AW,
TARGE L 72 TAEARGRE DT, A AR ER S Twz,
Zoz ki, TSy MESE Troa [s] & Troa ~ oo &R
ELEETOMME VL, F72 Troa ¥+ 74 ABBE
Tcs [s] D% Troa/Tcs ~ oo LIRE L7z ETOEL, Lw
Wi 220 TEDL. L2Ledbdy) 7y AT, #
RN TH B HEREOT W v b EE L 2T hids
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Troa/Tcs WEIEHT ¥ ) 78 2 A5 2 5 5BIZOWTR
F. Pos,mw mMW] & Py mw mW] 2 ZNZNF ¥ 7>
ALANVEHEEBNE L, 70 Pymw = 107848 /105 1mW
E35%. X (A3) 22w, §/NITHL yE2F¥ )T
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1 5 pCS,mW —1 (5 2
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(14)
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LTFXY YT ALNUPZENLEN —124dBm, —128 dBm,
—131dBm % N5 & Troa/Tes 510 % FlEoTWw5b 2 &8
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)7 & v ADREN NI Sub-GHz i LPWAN TO®EH#iH
Xy )7y AOBEEEICOWTRY. FEHE~ELR &I

AR L TIZEE L TV A7z, FME S (17) # 3iE &
n7zL.

4.2 TBIREXF+VTECREZOEME

Nroa & Nes 2 ZNWENTH AT v VMesoHt v TV
(NToa = Troa - 2BW), ¥ ¥ ) 72V AIZET L% 7V
(Ngs =Tcs -2BW) &L, iy KFNLZARL07 v b
DEPRIFZANAHTH 2 L &, BHIRLF Y1) T ZATORE
SR Pog 3R TH2ZON 5.

1 min(Ntoa,Ncs)
Pog =——7"12 Pp a(n)+
Nroa + Ncs nz::l

(INToa + Neg| + 1) Pp,a(n) min (Npoa, Ncs)
(15)

22720 min(X,Y) 1 X &Y o/MEZRTRECTH L. £
72 Ppa(n) RES n 057y MSHT 2 GHHRINHRTH Y,
Pp.a (Nroa) WKRTH 25N 5.

Pp. A (NToa) =
0 smw ~1) Vs
PN,mw + min (1, JCOSA) PRX,mW
(16)

7272 Prx,mw mW] IZT# X7 v MEFZENITH Y, BIED
o2 RBEWZ LD THHLI EIFEESRAL. MTI2F Y
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Signal detection probability
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L PNmw KEEBER 2RI VFHBOENMEEZRL TS, K7
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DB & AR TR BT L 2 W50 5.

M8ILXx¥ Ty ALNLVEELEE L XDESH
W= 2Ry, M8 TIX, Pp = 0.99, Ppa = 0.01,
BW = 200kHz, NF = 6dB, Troa = 51.5ms, 102.7ms,
153.9ms & ¥ Prx,apm = —125dBm & L7z2& ZDK (15) %
RLTWh, M8 &Y, Troa ML &I THED %L
LTWDZENGNnt,. Ik, TH7ry hoEIODIC
Fatmtiim e 5H LI AR 2L BEETH L. FHEED
DLDIZOWTIIHRESBENZ L. T2 Troa YL %512
ONTEZF X ) T AL NVOFHAIKL 2o TVW5EH S
LG hnh. ZoZliE KIELEFXYTEVALRLVDTL
OXF X )T APFTE ATy R TE RN AR
LTwW5hb,

HigHEE v+ ) 7 X 5BV |
5.1 LPWAN E£5FIL

RETIE, BIEICRLAZBIREF Y ) T2 2% Hwiz
Sub-GHz 1 LPWAN O#f#E 2R 3. FHlio7zo0ET N &
LT, BBy FTNARL—D20F — b7 o 4 THESN, M
Foi#EfEL) 7% 32 LPWAN #5845, T K7L AT
87y MREBERICF Y U 7Ry ZAEFT, T Ty [s] HlE
THNT Yy NEEETL. = by oA TIEZE#AD ACK /3
Ty NIV RTFNAAIRE R, T =724 TO%
BENIE, TV FFNA A0 5 OREED SIEWHEE S O M
BHEST DY Y TNVRF Y ANVETVEBEET S, = bz A -
IV FTFNA AMOEHERSE L [dB] 3k TH52 615,

L =10log,, (d*GE f2 x 10728) (17)
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8T X — 5 2 H A ¥fiE
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i 0 T e fe 920 MHz
F ¥ ROV IR BW 200 kHz
I F v VI - 1
LR - 7
~fu— N - 6 byte
Xy bR Troa 61.7 ms
AT - —123dBm
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72720 d[m], age KU fc [MHz] 322N, 77— b7 o
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Thb. 7z, TY FTFNA ZMOEMIEE @ (FKATH 25
n5.
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Semantic Communication for Image Transmission

2;3‘%3394]‘ Katsuya SUTO

TITZRZU N BRI DODERDIDEICERELTI YT v 7BIEE, BHRERCESCREARNERBELIFL-LE
BNNZHE4ALELTERINT VS, EEDOATHEERIM, FICRBFEPHMARADERICLY), 2 XVICLELEKRD
HEHHE - FFEIL - X T B ENFREE LY, BEDIER - HEEL - NG > 257 a3 >ORRIPAFE L TL
3. ARRORIETIH, tv>T 1 v 7BEDCERNER, FEFTBICEAI(ERA, 1-X7—X&BNT3. KREOH®EYE
TlE, BIRMERICHID YT v VBEICE > TRELHIERZORRFZBNTS. 45, v T v 7EREERE
DERICEHETTO-F THIERBBEREBESHTSEBHT 3.

F-—TU—F BRI TqyVRE tEYrTq v VEKEE REFE BREAERRABHEESTS

Abstract Semantic communication, which focuses on conveying the meaning of information, has garnered significant at-
tention as a novel communication paradigm. Recent advancements in artificial intelligence, particularly in deep learning
and knowledge representation, have enabled effective methods for extracting, encoding, and transmitting the semantics
relevant to a given task. These developments promise enhanced communication efficiency, reduced latency, and more
intelligent interactions. The first part discusses the underlying theory, representative deep-learning-based approaches,
and key application scenarios. In the latter part we focus specifically on semantic communication for image transmission,
outlining the necessary functional components and corresponding implementation examples. In particular, we demon-
strate that deep joint sourcechannel coding (DJSCC) offers an effective and promising approach for enabling semantic
image transmission.

Key words Semantic communication, Semantic image transmission, Deep learning, Deep joint sourcechannel coding
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Abstract Taking the research and development of finger vein authentication technology, which is one of the biometric

authentication technologies, as an example, we will explain various challenges from the creation of the technology to

its social implementation from the perspective of convergence knowledge, which has been attracting attention in recent

years.
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Software-Defined Vehicle (SDV)
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Security Issues and Evolution in Software-Defined Vehicle (SDV)

H 5T Ryo KURACHI
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T TZXNZ%Y b Software-Defined Vehicle (SDV) &, V7 I 1 7ICL > THEENEZ I NS KK EEETHY, TOT7—
XTVF v CBEAERITLODOHS. AETHE, FITRERBEETmEDOBENLEVNE, SDV 22X 23R8, <17

AY—EZX, OTA &V RMERE/RHT 5. RIC,

AXIVTAET A DERXY T4 F 1 — > DEHLICHEVIEK

THEIVAN-—HBOZHENEL, EFRNLGHEL S UL 2L 3. ZOLT, SBOM IZ& 38R DEMA(E, Uptane ¥
in-toto F WY TS A F 1 — L 2FOEBEMERER, HSM/TEE EWoN—RI 17X UT 1 ICEDZEBHNENE
BEM&HRT 5. mHEIC, UN-R155 4 EDERRIZEADITICR DevSecOps FHlDIBHE & W\ > EXENRBEESHOEE

EELT S,

X—7—-F YIRrNIITEERER BBELXLVTr, V-T—-F%FT7F v, Y TIA4F—2tEX2UT 1, SBOM,

Uptane, ISO/SAE 21434

Abstract The software-defined vehicle (SDV) is a next-generation automobile whose functions are defined by software,

with its architecture shifting towards a zonal structure.

In this paper, we first explain the structural differences of

SDV from conventional vehicles and the enabling technologies it such as virtualization, microservices, and over-the-air

(OTA) updates. We then categorize the expanding cybersecurity threats arising from increased connectivity and supply

chain complexity, and discuss specific attack scenarios. Furthermore, we detail multilayered countermeasures, including

transparency with Software Bill of Materials (SBOM), ensuring supply chain integrity with Uptane and in toto, and

hardware security with HSM/TEE. Finally, we consider industrial challenges and future prospects, such as compliance

with international standards like UN-R155 and the establishment of a DevSecOps framework.

Key words Software-defined vehicle, Automotive security, Zonal architecture, Supply chain security, SBOM, Uptane,

ISO/SAE 21434
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Abstract Quasiconformal maps play a crucial role not only in mathematical areas such as Teichmiiller spaces and complex

dynamical systems but also in practical applications including the image processing of complex surfaces (e.g., the brain's

gray matter), data augmentation, and unsupervised representation learning in machine learning. In this paper, we pro-

vide an overview of quasiconformal maps and selectively introduce their numerical construction methods, applications

in image processing, and use cases in machine learning.
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Abstract Current artificial intelligence, which has been implemented as software, is expected to continue to develop greatly.
However, in using artificial intelligence calculations in our daily lives, there are major challenges such as low power effi-
ciency and increasing communication traffic that must be overcome. On the other hand, our brain can perform advanced
real-time processing with overwhelmingly low power consumption, which is thought to be due to the dynamics brought
about by the high-density three-dimensional network woven by nerve cells (neurons), the building blocks of the brain, and
the synapses that connect them. In recent years, analog brain-type computers that physically mimic the mechanisms of
the brain have been attracting attention as next-generation hardware to accelerate artificial intelligence processing, but
the mechanisms proposed for these are significantly different from the actual three-dimensional structure of the brain.
Surprisingly, three-dimensional wiring technology is missing in our science and technology. We believe that by creating
the neural network of the brain in a three-dimensional structure, it may be possible to build an artificial intelligence
structure that can solve very complex calculations at a lower cost and with lower energy consumption. In this article,
we will introduce and explain the research field, current issues, and efforts regarding polymer neural networks, which are
the fusion of material and information sciences.

Key words Soft computing, Three-dimensional wiring, Neural network, Conductive polymer
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R - EREWR - BEE— - WEH GR | (CRIBRBREDHIETT IV 78-83, 2024 F 6 H.

FAEFSEPT - FEIERIAHC - REOLK
t (dEX)

ERHE

ERERINT—ZRW 7 FOJEFE
L) (—DMaEsTHE

EZH |, vol. 124, no. 251,
pp. 1-6, 2024 &€ 11 A.

CCS2024-43,

FRER (BILRIIR)

NEYIV T YT :xEEZHH
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EF W, vol. 124, no. 442, CCS2024-57,
pp. 11-16, 2025 F 3 A.
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HEE (KFIEEE)

=25

54 Kb

NHES

Kenta Yamamoto, Takashi Hisaka-
do, Mahfuzul Islam, Osami Wada
(Kyoto University)

Global stabilization for nonlinear two-port character-
istics of bidirectional DC/DC converter and
application to peer-to-peer energy transfer

Vol. 14, No. 2, pp. 292-30
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2015 EEARFAFRY AT LARIETFSWB LT
BRERERT. BERIXZHH, KERFHH
RE IRERZPHELER FRENZ, VAT LE
i - FIER O BEHRBERABFEREOREICET SR
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[RARICITCS | | TRER - IZFRVY A IT « OARBFEDFRFZRIETLTLET.
BEERIRPER, TR LEOHIVDEE L TRVLWLDTIH ?

WEAEEHRAR (EA)

INHEEMRR (EA) Tlk, HAZEZRBREEMAREHARAEEZTOTCHD, BOFHFELESUEZPDLLE UEIC
H92BENHZRILS BZ T DRLEMRZMD RO TVWERT. BFENEMEw I EUTE YA 7ORYPRE—H, RO
AAPUEDHTE, ERDE MEPEREDOIE 7U7 T/ AX#H (ANC) ZZTESOHEEEDEFSN, HETIE
REFEZNRUCEEY — VP AN FEOMARKXDIEMLTHDET.

EAMRERIGE FE 60 (5R. 78, 88. 11 A, 128, 3R) OMERRZEHEFMAELTHD. CNICHESLIERAS
(SIP), BEKRMER (US), BFMER (SP). BEMESR (ASJ-H), BXEZEMAR (ASJ-MA), EFI1=1"/—Y3
VRS (ASJ-SC) NRUBFESHERUIENRSE (IPSJ-SLP) &, RLATMAREOHEPHEDSTNTLET.

2024 FERBEEUC, BFECTHK 186 RIFLL+224), SMEHL59 & FIFL+38 ) ZZEML, 2024 FE
MRERFRERELODI U HIC, EEMRR (SP), FESLEHRR (SIP), BRILEFREFSHBRLENRR
(IPSJ-SLP), KU APSIPA Japan Chapter CHAE(CT, HI6F 3 REAICAUMN - HiBXOBESICTREL CLOER - & -
ERET -0 3w T (SPEASIP) Tld, X 109 #ESNE 187 R2EHF L. 2025 FEH, 2024 FELEFHIC
6 BDREZTFELTCVEY. EANSHENNESET V54 VREZRRE Ul 5 BMARICNA, 7 RitEE, 8 AL,
11 BdtkE, 12 AdhE - 7w, 3 BN - @R OBS &, B38 - #X(ICCTEFIFFIRIEFEICh TR IER R P ET
HMFREE EDITHREZEDH TVFT. FEIC, 2026 FEEAFRETIFN 10 F310 2 EHEHLBNFEEDRE IR 7
EHTVWDIEICIA, izl NVAEEMARZEMRRHE (RN ORIEBREFLTHD, SROBINEHARZEH
UTHRAISEE - YEZRE I HFTETYI. Fsed Web U MIHARRICE T ORFDBRZ/BH L TCVEIDT, ZLDHD
EARABRNDCSINZRFLTHDET.

https://ken.ieice.org/ken/program/index.php?tgid=IEICE-EA
http://asj-eacom.acoustics.jp/
FEETE Ea)

2001 £ 9 ARBEARAZEMAZRAZIEH
REMARERLBF SRS T REFREET. L
(I®). B4 10 BHRLKXZEY R T L TZEE)
F. 2004 F 4 BB ERIET 25BN,
2007 F@EH£EHE. 2014 FEAHIE. RECED.
ZEBERLE, T4 IYIVEBSNEBEHRLIC, X
T4 7 EUTCOBREDRIT - BfE - BIE - Al

EDIFEICHES.

WA= e X547 « JFVF4HARAE (IMQ)

FEOOSOA)VAFERT, HORICIEFHFULVWEBRADEELE U, EIRATR A Y SA VB PUE—NI—IDE
KU, BEEOEHSHELOIRMAENREHFICADDDOSHOET. FADERICBVTIE, INFTULICESEETORZX, SHEE
& T—LEEDOREMELTVET. IO UAT « 7OMmBICHT HAKNBE 2 CTLDRRICBVNT, AT« PmBZHREG
MICER I © CENMBMIKOONTVET. HAEXT « 7 DmBEZEMIICER I 2 FiMEEE LT, 2004 FICHRFE
UTHRELCAX=T - AT« 7 - 94UT 4« (IMQ) ARFFIZERF, SFT21 FHZDAFT. IMQ CTHEERREDT
MA BEEORE REDSME - JRICEDXCTORIM, HEEOEET - DEFHFULELE, BLERZENRCER
Ufc. BHERIEEEIE LT, BFK 3EDOMARZRELCVET. 7 HOMARIGE 2 —VVBRLEHR KRS (HIP) &0H
ETY. MATIRICE XTATPIIANUIVR - \—=FvLREERHRRE (MVE), BRIZHER (E), J=1=
T—=23voFUT«MREE (CQ) CHEMTRZITVET. TULTC2026 F 3 RICIE 14EOELDARX—IXT AT IF
U« EZDNA (IMQA) BRD—2Y 3y JZREELET. BEECZOBEDEMICOVCER UL AFBOCSMIES
L.

IMQ =
20254 10A 17H MEARE BRIES IMQ —%
2026 £33 16~18H MHREEXEEYY— (FE) MVERHIE T CQ e
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2026 F3 H4~5H BHEEXRZE RUFv /I (RERT—I2 3 v T IMQA

TH B @8

2002 BRI EAFHAEBET FMREHE LFIZE
T, BE (I%). BF HABEESER ICAL
D220 —YaVRZEBRMRAICER.
2003~2006 [Z NICT, 2006~2009 I ()
NTT F—4~HME, 2009 &K OREICER. =R
FEXFIERHHEN, BERFIFEEEM. <ILF
NV RINA =R NVBEGNE, JvE1—
Y3y, EREGIME, LTI ILT7—hA JICET BMEICht
=

BAV—=BMVTARXTF 4T IATLARE (SIS)

AXR—bA VT HAXTAT7IRT L (BIS) HR=IE, AICBUWVWYZAT L, BEVEREMICOIIDY—LUVRAVRAT L, F
FHEZEEITDYV I MEV AT LIEE, EVWDHICBVWTHRAEEKCERTEOEELY AT LADHEET - R - EREMRT—Y
EL, TNHORMAMEZENE LT 2004 F(ICHREW LI U, REHTNS, AIEMORMAEBEELT —YD—DEULT
BOK->THED, REDHRRTIF Al FTDRLEFENDIGAICET DEmNIERICE>THDFET .

SIS PARBRDERNIEIMDEHE, AN—bENAIVV AT L, VINIVEA—T4V7, MINNILFAT 4 PIIEBY T
I, YRT AFREA, GEERERBEINAY AT LARE, BMNEDEHICREUCERD ORI AT LAD/\— D T P ZZ0MRE
FTZEHRELTVET. VUAIT A #UEIT, DD, [FHDEREDBEPHEMFEEZRODEN S, FUWISHTE - R
SMOBZERHEUCVEBEATHDETITDT, EROMEDENCTH oD, YRAT LAZEDTCHIENE I THRERLTLLD
DHHEEVEEDDF LIS, B0 SISARR CTOFRKZ CRETEFNEEBNET.

FEDFFEEIF, HBEAR, VUAIT A AREF 4 ODOMRE, BED—22 3w 7 SISA (International Workshop
on Smart Info-media Systems in Asia) ZHLICIT>CWET. AFE 10 AARAIFE 10 B 3, 4 BICEHMEAMHEIL
[CT, BEFYSAVDINA T w REXTHRRIBHRA T « 7ZR0D [BEERMAREs (TE-BCT)] LD@EfEzBU CLE

9. LIEOHRAE SIS HRBFREET 123 11, 12 HICRHAR, 385, 6 BEBEERF CHEFELLOTHHET. =
TOMERZINATU Y REEELCVETDT, CNET SISMHARICEMUILZEDFEVHICHREICSIMUTIAIT B
REFOTHDFT.

FIEBOIDMRRTIE, EICKFEHEPLBIREZEZNRETDIFa— NI VILEBEDEELTED, RHOARZDHD
PILHEHFLUTCBDEFT. Fa— MU PILEBPBREFHEED—ERIE, [EICEETA7—AATJTHOREALTHEDET. 2550
FrvIIEE, BEFROMBROSEICIITNFEBR>THEDFET.

SISTHEREMRERFEDRTETEELUTC, EBRT—IUY3 v T SISAZEBERELULCVET. KTO—UY 3 v T FKER
S 7SO EFRHREICERRZDSZARLUCHHL, MMEODALEBENICRIEL CEZFRICEVW D —0Y3vTIT
9. 2025 FIF 11 B 12H~14HD 3 HE, 14 DT—4 v hMCH D Prince of Songkla University (CCEET FEC
7.

MEe%Z(E USHEETEDE UL E SIS AFRaDR—ANR—Y (http//www.ieice-sis.org/) ZHISE TSIV, BHHRODTS
NzEBRFBELTHEDERT.

HEEBEAN (E8:>=728)

2006 ERKZARZRBLIELERET. &L (T
¥). RE, BEERAZIEHNBIERRZRHRE. £
[T, BT 1LY, BIRCRESHE S UREV D
[CRET DIRICIESE. |IEEE, HAEZZEZR, 5L
BERERE. 2024 hHARAN—hA 2V T+ X
TFATIVRAT L (SIS) AREFIRERZER.

WESEHAE (US)
2R (US) MRAlE BFEHREBEFR. HAZFEZFR, |EEE UFFC Japan Chapter HELCWLET. "HI<KZ&%ZH
MEULEWVE THD IBER] OERELRICETHMAEDEZEDSE CY. FHEK O LiESN, JSLCTEICHPHRZM
ATHELTVEFT. HEPFREFENRER, BABEREZR, HALAOY 2%, BFZEZR Y25 BAF
ERERSFERAVDETICHDED, BEREIEDHFECOLD ODCTVDIENRECERT. 12 BICFNHAEE (EA)
REEEE  BERYIVIA LT « EMRARZRELCHCADELEDENDET. 2024 FEDFBFRMAHIF 96 #.
335 ZOEMAHOE LTz
HRKEODZIZETHD, PEDOEFLEHERICIE [ZEMAEMHE] ZRS U CEFHREZNELTCVET. HEXREFEE
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25 NTEERERLDBRL, BN TOEHBAKBCERLENTERT. BoEFUIHBLEVITEBBIEDEL, &
Bl EFEVNTID. MIRRLFSERBFTT L. Ffe, BELEHOSNERLOBENFERNEEDPILLEDLDT, F4&
ERZ, BEOMREOIEDNDEARREELET. LWDOBHEES—EZEBARSNDNDBULNFRA. INBMREDBID—DT
T, MRARGRZRLEIDRUATLEEN. BICZORDIZEBDEUATLIREN. ETADBMZBE/HELTVEYT. F
fo, BERMREZDBERIEIBEOO URL S CEIAITET.

https://www.ieice.org/~us/
¥ 2 (E8: =748

1991 WK - KZBRIELTFERET. 1998 Bt
(I®) (RIN). BE FHLK - BR. BSED
BHWEADAR  FIZIL, BBR7ZI7F1I—5,
FEMY 1 L—Y 3y, BERETI\A D
RICHE. HAZEZR, BRFR. IEEE, HBEHT
FRERE. 2020 FEBEEMRAZER.

W VLSI E&EtiiiARE (VLD)

VLSI 85t (VLD) iRald, EREERDREFEAY I —F70F v, BEERET PREHCEhET 2 7)L U XLADERIER
o, EROHFTERICEDECT, BLVAREHEEL TVET. KRR - il b Pk - JHBES - ERMEOMEICEEU
AEITIZ, RASL—FERICHBITD Al & DX, BFEHE, 10T KE BB URETEA - k5t - 77)LIU XLDHFED
ERICERINTVET. VLD ARETIE, BEEXEDNBEICH DL, EXEREZMBEOMmADHERD SHRDS @M =R
THBERHELTVFT.

VLD fAR=E, F 4 BOMRZEELTCUVEYT. 2025 FEMDE 1 @E, 2025F 6 A 19 HAS 20 HICHFT, J\F
TERZFOBEBTT 54 v V(XA THEESNE U, SEEFRILSNC [VATLATYA VEMTIVIA LT 1| ZERT
2 VLD iz, CASHizt=, MSS R=DHEICKDDDT, BEDHRRERICNAT, AT TVDRIRCHE>TLD [
AT LTHA V] [EDVWT, YIOVEE SMREDEERZHDITER L ERIMTONE UL, £2EE, 128 1 HHLS
SHICELUEBRRZBICCRHRETECT. [THAVHA7] LARITONCAMRRE, DCHR=, ICDHx=, RECONF
MER, BHRUIEFR SLDM IREEDOHECKD, BRICHAESNDFETT. F 3 OF 2026 F 1 AICH#ET RECONF
MEEE, TUTHE A4 ML 3 BICHET ICD iRsE HWS RaE, TNENHECTHETETY.

VLD AL TIFFALEREFHEZRITITCVET. VLDMAREHIES T ELLTE, [EFEMREE] N0 [BFARBEE
MXEl [TUAVAAT7 - RAY—E], ZUTCEERZE ASP-DAC TRERUCFEZWRET D VLD Excellent Student
Author Award for ASP-DAC] W'D F7. &Ffc, VLD fiRaED&EEDH ET, IEEE CEDA All Japan Joint Chapter i
592 [Academic Research Award] KU [Design Gaia Best Poster Award] B®R(F5NTHD, EFHEEOHRH
FKELSZELTVET.

VLD ffER(&, VLS| BFBEHEMRUBEDFOMRMRZRET DIEFDHATY. TOBBHICTHRRIEIV. HRUN
DEESMBELLET. EERNERETADMCID O TLEE DT EZREUMHILTVET.

VLD EEAIH A~ & https://www.ieice.org/~vld/
BURZ (E8)
1999 Nk - BELHBHAFERET. L (TH).
REIGEAXZEER. HAd TAN—=T1I7H
U - YRT LDREEROWRICHEE. 2025 F
E VLS| EtiMifRErIZER - ZER.
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2025 IEEE International Symposium on Information Theory
(ISIT2025, https://2025.ieee-isit.org/)

PAUABRES VAN, SVHIKE
2025 F 6 A22H~27H

2025 F 6 B 22 HhH 27 HICHIF T, 2025 IEEE
International Symposium on Information Theory
(ISIT2025) MBI NF Lz, ISIT (& IEEE Informa-
tion Theory Society hEFRfE L TWL\ S IE]RIEMmD EF(C
BITDHFRERADEBRRECT. SFEEFF7AUNEBREZY
HUMDT7 F—I\—ICHDZIVAVRZCCRESINZ LI
(®1).

ISIT D703 AICRADZREINEDD(E 5 BIH T LIcH,
Rt CHBEWCHRRZTODESEMIHTT L. alllR
DI EZ HFE, PHEECTREDOME, EERERD 12 K
BDT 54 bTT ~OA MIEFE. ZTHhHSEICER/INRT
FOPLENHDT7 F—/—(CEFELFY. dFEDHD=EEIC
[FoZDOUTLFERWVWEFTH, O&CU7FHF—/\—ICHETD
&, TIRFFEDHFRICADIAATE K DIEHNEHDILD D
TEDH EAREVARFHRTIN), TOFFSICETHEHE
EZEAFURL (B2). BDAICE>TFRENHK
DTUL&LDON, RCEDTRKIFEAEED ETANERIEAPT
(OESSEQ Vel

1 FE4AE (3 Y H > KF Michigan League)

RBECRSFOIRICDICDDBFOZHDORRNDD,
twvravE 7 @FOwIIDETT U, Fhld Lossless
Source Coding [CBETd 2w 3 I[CT “A Lower
Bound of Worst-Case Redundancy of k-Symbol Delay
Decodable Codes” & “Extensions of Asymmetric
Binary Systems and Rayleigh’s Theorem” D 2 &5
HE—fZEEHFTRRVCLEF L. Fie, 26 HEHD
Shannon Lecture Cld Peter Shor KIC&2 “Quantum
error correcting codes and quantum channel capaci-
ties” DFENDODF L. B3 FEED 2 BEN SO
FCY.

Banquet (& 26 HORICNYU— - T4 — REYEEICT
BHINFELUE. ZRRBCTHHIIVAVREN SR/ AT
1 BEEFEEONDE, [LREEHDFRICEXRE Ford DX
FHABHMZ. RFICADE, RELERITHRORIUNTTH
[CAD (B4), LHOEBTRYICETNTEIEDT—JILH
WATWVWERT. BYPEORTODEAFT, BRSEEEmRX
(?) PADRU e ECHABELEBEREBENCER U,

3 Peter Shor KKIZ & % Shannon Lecture D#EF

2 RBIOEHIL &
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EEAICIFRRAA TSR D Y DES 7R T RSN E RO EREC
HOEDTIH, EDETD, FEDDAREDALZED
EULTLDDVEICEEZENTSD, ZNEIFTHD0
B(Ch Banquet D8O D 7ZMZ CLEWVNF L.
BEANDFEIEBFAE 27 BEDOER. TNEFHIAN L
ANRCHELOTURVERUED, TON BN MBHSINEDSR
1. BREFRZHEDODVRL BIEBERRLESIERIE o fc &AL
TWET. Ffe, MRT—IHIERBICEL, hMRTLDER
WLIEWEBS> TV A ESEIR DI PLBELTECED
SNUWVHSRED—DT U, RFEPEDEMNHIC CRES
N3 I1SIT2026 [C@IFCh, HfFhEFdEIATT

BAEE E8)

FEI0BAK - L BHEXATA7IZE 566
KERBELLBERET. 8L (I BFEX -
PR L2 REBPIBNBGEE. LR, [BHRIEMR,
\MEHT YT HETT —LEROMREICKE
= RECED. 2022 fF IEEE ZRIHER
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The 40th International Technical Conference on Circuits/Systems,

Computers and Communications
(ITC-CSCC 2025, @i§EVAFL,/ AVE 1—9 B LOEBEICET I EIREE)

Chung-Ang University, Y™9)l, E&E
20254 7H 7 H~10H, https://itc-cscc2025.org/

SE, ®ADE 40 BAFELRZWA T ITC-CSCC (&, @
B VAT L - OVE21—Y - BEICEET DRILWVITRDE
ZiEFEd HDFMERERZ CHD, BEFBEHRBEEFZER &
FYYAI5 ., The Institute of Electronics and Infor-
mation Engineers (IEIE), ¥ 4 The Electrical Engi-
neering/Electronics, Computer, Telecommunica-
tions and Information Association (ECTI) &EDHEE
fElCKkD, BF, 6 B MANS 7 BHhAEOHETRHESN
TWEY. AREE, 7PI7HBICEIFHMREDITRZE
ML, h<HERTEETCETDMEEODERZENE L,
1986 FICHAXREBEDEFMREDGEMARR The
Joint Technical Conference on Circuits and Systems
(JTC-CAS) &£ULT, #®EY D)L®M Hanyang University
[CCYRfESNF Ui, 29lE, 8|EKIEE (RIEIE) &H
KIECEJ [CKRDTERIIEN, K&, A ZATc 3 ET
FEZO—7T—3 > L CWET. BE 40 £/, ITC-
CSCC [F8E - HAX - ¥ A OZF M 3R D %M EEER
T4 =S LD—DNERRULTEF L.

SEORFEI, BEZRKRITOBFIOHEKRE THD
Chung-Ang University (FRRAZ) TUf. FRRKRZ(E,
1916 F(CRISNCHILKRFET, ZEEBHEGDOET
SAANUEREELTCVERT. VIILERHDZDDF+
VI\ZA7ZBB, 15 DFEBE 18 DAERCTHEHINTVE
9. TOEBIFBERMANSEFHAESNTED, RKICER
PIL - EMODEF TFEAN My TSR ELTHESNTUL
FT (®1).

SODRFETIE, EROFERE I HMEICNA, NbF L,
AVRRYT7, AUS VA T4UEY, B85 -~
7, AR, YUAR=ILD 11 hEHL S 444 ZDSNE
TUJc. ERBIXEE, ARV vI)LEYY3aVHKRB7 H,
LFao5—tvyavDOEHEK 1534 RAY—v
VavDFEKX 1104 THD, G5 330/ CLIE. TOY
SLEEEUTIE, 186 DAXRYv)LEYv 3y, 31 DL
Fa1o5—twvyary, MODORRAY—tvIavpdbErL
fo. AR YLy 3 VICE, TEDXIIET—IHZH
ncuhxure.

WEIE Workshop

Al in Image and Signal Processing
Next-Generation Al Semiconductor Solutions
Al in Education

Future Intelligent Semiconductor

124

Mathematical Systems Science and its Appli-
cations

Data Science for Agricultural Innovation

Machine Learning and Data Analysis for Time
Series Application

PIM (Processing in Memory)

Intelligent Semiconductor (F2EE

Image Processing and Computer Vision

Biomedical Signal Processing

2AREED Plenary Talk (& 4 5D, BERB CHOE
Chung-Ang KZ® Joonki Paik KIC k2 "Advances
in Image Processing Technologies and Their Applica-
tions in AlI’, < >#3/R—)L Nanyang Technological K&
ICFTEB L., APSIPA (Asia-Pacific Signal and Informa-
tion Processing Association) & & @ Woon-Seng
Gan KlC &% “Spatial Audio Intelligence : From Repre-
sentation to Understanding and Control of Auditory
Environments”, ¥+ E£E KMUTNB (King Mongkut's
University of Technology North Bangkok) @ Vitawat
Sittakul KIC K% “Digital Twin for Python Program-
ming on Industrial Robotic System and its Applica-
tions", HADZEBRKZDENHZKICKD ‘Seeing
Through Noise : The Science Behind Sensor Imaging”
TlLfle (M2).

B, Fa—hUP7ILEED D HHD, HADEREKRZE
@ Jungpil Shin KI(C &4 “Vision and Sensor-Based

1 #[E Chung-Ang University
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July © e 20 Yy .

Is
25 | Convention Hall of Flo.at.""g

3 Banquet D#kF

Systems for Human Activity Recognition Using
Machine Learning”, & & Chung-Ang K% @ Dong-
hyeon Han KIC &2 “Next Al Evolution with Al Training
Accelerator : Opportunities and Challenges”, B4 ®
R ARZOEIFZEKICEKD “Mobility and Performance
Evaluation of Mobile Networks”, % - E£&E ChiangMai
AZF D Kampal Woradit K(Z &4 “Advancing Hybrid
Movie Recommendation Systems : Integrating Con-
tent-Based, Collaborative Filtering, and Deep Learn-
ing Approaches”, #&E KAIST D Seungryong Kim KIC
K9 “Any Point Tracking for Video Understanding and
Generation” TUTJz.

SHORICEIOIO—FT 4V I7ATY RROINRY
> 3 Vik—)UCRfESNz Banquet Tl&, [40 A=
| EUT, 9RENSDHHZIRDIRDERMEH LR
TN, FEBEEBRDRIFEA I\ —HEZRRE U, o
&g(F, RBRHICIB0EDAIU—2ELTERESIN
BEDEBENRAZEMUEINSIZUIC, éé?][l%b‘bl&l%b‘
LOEPETDEN LA >TVFLE (B 3).
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NOLTA2025 FESEAN

General Secretary ILIffi55 Rl (5B E K%)

2025 - 10 H 27 HA 5 31 HIZA1F T, 2025 International Symposium on Nonlinear Theory and Its Applications,
NOLTA2025 (https://nolta2025.org) % WBEAIREA T I THME V2 L 9. IRF i O BT AirfEh T &
0, FELEFEESULAEA L2 H SN 28D TF. HEMAZ T U & § 2 HEREE DR AEE, R
NEEFGRD TOY g v B SRR, BB, RO ELWBORBLLE, ihdAAEKTLET.
B LER A Y =48, A O LIZ & fiih 3 Z LA TE, EANOBDEEICAKROERTTT.

NOLTA 1%, FERE KR OHEMER DR A2 M & U, T2 OkkA 5B & 7208 5 2R 25 iam & 17 5 EFE S
HTY. MEDPRHEIE, IEICE Proceedings Series IZ THEIAM I N TWE§TOT, ¥OITHHIZE 0, K
URDY LIZEENANS 200 A A S TRIEATHE E L2, ZROTERICOLDELEHEL BT 9.
BAE, 70277 AR EED TED, WHEDAENKE, F—aX=UIZTAMWELEY. F/2, KD UERY
7 LI2IE, A 2 ) 7 » 5 Prof. Paolo Arena %¢/E, #E[E]2* 5 Prof. Jun Heo 8% B A L, 72 KZEBIKEE
WIEHHE VELTED £, BIZ, K24 -ty ¥ a VRUNY Ty &, 2DOTIIN - ol 3o b 23R
i & N7z FEAEREIC TR T 2 PETT. K FlrLEOfERoar —v 3 VITMEL, FH0ige22ICi
N7-AREP LIREOH T, HkEBWATELIZLE AL IN LB STEDET. 2MEDOEKIZE 5T
F0HAHEMER S LS, Committee —[A], FREUEMAZED TED T DT, FOESTISML 7Z X0,

LB (E8)

2012 R R R - 1L KE. 2017
AR Be LR e 1, WL (T2, [FE4ES
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