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HREDELAA
BOR i (BEZERR, FBfIRE)
Greetings from the Planning Committee Chair

Yukihiro BANDOH (Planning Committee Chair, Shimonoseki City University)

LAEE LY, RS OEEAHY T AERALZBD L LI hotz. F2T, ZOBSIC, IEED L9 REs
REOBZED LI REBERNPH DO, BHRVICEIELTAZWEESTZ. B, ChETOENDREREL
FR->THDE, EPROVHENEDOE, BEZTOLDOLV Y, e LARKUNDOHEETHH-7-. D LERKICTA
L%, REIZADENS, Hoo FFicEZEAQTHAZN

WD TOFHERFERIT, HEETIEY U I VETHIM L., ERIEE TR L., BEAEZERIT, KL
WETIEH>T2b DD, EINROELETETZLHITEY. —T, BEREERZRE TR, EiRi gz TN
THEWNS, BE—=EPL [Ty L) RKORWERENIIE W, BRLKZ, BEOREZR L
B DOBRITHERNTE 572, U AT ANZAT TREOBIRE 1272 > To K AIZIEH LERZR D> 7o 3.

R—=TF FOHLETERHBIBMULER, ST AOAONSHETELOIIRADOKE T2, A LT IUERL
RIEAHI E@EERED, v TV—3bbAA, Vil - WEEXREIZHZOKREME > T2 b, REBERIZIRHLER,
R, WP R ERELS, ST A0 HAT/NESRIETT v D EBEWRD T, A TE-. BEH
T, T0O%, ZHIFETHEALEZ., ZOZE0nH - T, WA TIIKIZER L LS LOLICRON, VD, ZO%IE,
BEF 2 B R EAOKD H DS ITITEBEETICHEA T D

MO TOEBEEFICSIMLIEZ T AT, SNV EWEND S, FAERADERRICH LT, HHMKFEDOHK
BERER LTSN, BRECBEEZZDL, FREREETEIICNIIIIRELZLTNDE, —RHEICT U TFIC
ITZHELFHE LTI, RHBRVA NI TREZACER LW v F2TlELTFI o7, %EiEH FFT, %
KNEHHAID ThHoT-REOFEAIZH LT TH D, YBRHE [FACX VT 1] LW SET LSRN,
BEOH TR, BN AETH-oT2

WESNEVIEE LER, ZINLEREIZONTEZLTAHEY. MIEEEWVWIFITIE, EOLIRBERIHDLD
A 2T, BROEELE L TORRIZONWTEZTAL ). —IIZ, HRICET HZRENEIT, BEEL
SMTESTIE, BLWVWNEERD. FFEODHEERIERLIBRTHLI-OTHD. LiehoT, HFFREETIE,
ZOLTHLUWANEE, RONTREINT, 90005 < IBm2 2 hBN8E L%, [—IROWEFIL, HLVNEE
DD GLAEZ D] EiE, OTOERIOSHETH SH. M2 EFITEWZ®, TR ARUR L, BH720 0
BARFEBENTHNL 222 b. 2oLz x5 1, BIERERICREL T, aotkc GmcuEssnbd
AXNLD—DOTHDH LB TS, LT, BHEVOIE, BMDESRLEROBBRTHS. 0o ThVEEED
RENPLH/EOLNDILDIE, TNRVOLDICEED. LrL, BEOEREZEWVRFICIE, TOEZNTHELY
SOGAIE > TL D, RICE 7L 2 ic0nZehofzt LTHEHIOKR S 0NEW. EA - IERAOKRIO X 5 72
HBAENTHD Ko B TR b2 0n

WIZ, RFEOHEL L TORBRICONVTEZ THEIZ. FAL, BREGOERIGELZ®U T, BOZIERN-728
BEET, HEBNERSTZRBRAZ V. B TWRNo 28RN0, BifEE LT & DM 2T
TEZEY, HilhBERoFatE2 R4 5025720 LERBRTHS. 29 LEASE255121%, BNELT,
HARIETHRIFET D Z ENKRUIARD TRV LR ETWS. TOEKTYH, KRFETOERIINAT, 2—t—7
LA 7 TOMKRVHERS, BHAE TORMOFOBRRIIRKETWERS . OGS, a—b—2FFICTdE, &
FRIAEGE L ARICHD Z ENZ N EK L TN D,

RIS, BE 2R <HBAELE LTORERIZOVWTEZTAIW. RPFMLTOANEHIZmY G 2 &1L, —kiC
ARG TIE20. L, S 0% T, Bl T REZ L7 T, HBAREHT-RNEE2EMERH 5.
REHTHNIE, BME LTI NACH LT, BREICBILA G, BEEZRbEEEZEA TRV, BEETRL
b, BlkAZ Lo RENRHNIL, BRZLTAHANITIY. ZLT, BREBICEREDOD L ITX, THKRENRE
RTL) LFENT, BEZRZOEE, NI CTUIRRER E 705, RICESTREZIE, BREBEEEZ» DY
LRRIZZR S TVDETHA . NEDFIE, NEICBT2EERMEL LIRS . REOFRRDN, SIS D EH
2o T, #HintgamoRE, RO—BRIORNLGERVTELLES. 25 LGEE L L THLEATWTD X
I, TIINBIEAIRNBEE D TVNE Tz,
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2026 FEOE Y a7 Ay a—T7 47 (VO S L BT LET. VCRERIL, KF¥F2 VCIFER
DAVNR—RHELERY, Qv Ea—RTTFTT 4o AR L Ea—X Y gy, BB, A bfEks s 4
DU FH ARSI R < B D LD BAE - AR - R - HIRATT O O T, RS TRIEHEZIMZET. TF,
ARl Al R O MR R 72 85 NeRF + 3D Gaussian Splatting (243 &5 =R ITTHEITTHIFOREE, & HITIEXR A
EN—=ZADWK 2 EICEY, EVaTarCa—7 0 7 PRAN—T HHBIEEHEITIIR L TWET. RO,
Hp D EBABR OB E B X, PN OB O A X 2 HEEHTE L CEOFEKE T ETEO TOET.

SAEED VC FHES~OERM T 12 18 (N, JGEmSCLE, v a— hX— 3—5{f) TLZ. &Rakblo 3 A
BEHEHEFRY—ATHEHY, TLILOPTEBL TV W2 IUEHOEER LET.

HE 2R R DORER, BB 6 fEDOFRSC (N, FREmsC1ME, v a — b= 8=3 ) MRz L. 2
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BEOE L v 7 LERESHR, WO - ABEREBOWE, RIETERGBROEERE, Skt G2W 5 ik
DGR S TOET. B, @A, ¥/, arvba—4eyarnlofiizilartbts, T
AVDRIGAT IS CToH 7 72 g « LAEBSLER O W REMEZ R R & o TV ET . E7z, SERIFERHCERIRE 72 F
LB IRR O 7= D DG B BT 2 3G5ER L0 LIFIC 2 E £ L, RaGE12 A5 ~0ffi s 720 £
KEOWEEGmLEAhET, BOI =W ETLRENTT. ZALITREDHKRICE > TH RERRICE T
NETHDLEMELTEBYET. —J, SBBRERNLIRREZRD ELERIXIIOETELTYH, BN ERN DR
DOTEENTEY E L. Aia AV MBI LS, TOEbHEMLCWERETETIOLEY
BEBHL TR £

VC i E ST, HARENOREFEE LTiIkd Ry, BlceParlarvta—T 4 V7RI 7+—h AL
T SRR AT > TR Y £7. BEHIIENO—ROMEELZREL, Loh L{ToTBY 30T, Bk
NOMILIT—EDOHEBRIES NSO E > TRY 7. Fiz, BEHBEOPAENPAIGOMG LR DHmL %
BERLLT WA U a— L TR Z50E L TV A A S RERRMTT. 612, Bl UIARFEZOMmIETR
TR, THHE] OREFARICHR0 £, HHEIE, AFRSEECEHRISNTZBE 2EORIND, BT 0
AL a—T 4 VRO OHRENG L L TIRETRINSN IR EDHHEHTHY, THOKRXHELRY
F9. ZOLEHE, AFBEA~OBHIIZ ORI VETOT, KEEDRE L EORBRRIC BRI £
J TN T

VCHFFEEOFENE L, ficeyar7iarta—T 470 — a7l Ed. 2T 12 A0s
B CTHMmNHLERDEHTT. MEEIT 12 A 7~8 BICIEEFLR T O E IRER THREL, Va7 ray
Vo= 4 VT ORFICONWTEL RN DOENE Lz, SFEFIEMEEETICT, 12 AU ToOR#EE2TEL
TWET. TOXHE TEREBEVL, MRICOE Ema b2 2B LA L TEY £7.

B#ICe 0 £ L0, KSR ESOBRICHT-0, 7 A Mathipd-CmERLE - ZEOLAETICE, wXoi
I T HEEOKE - EEBE TN IR IWEEEE L. 77, F2HEROERICY, FRxoss,
MR, MEOBBRTREBHIFEICARY ELE. ZO0HEBM0 LTLhBELE L T ES.
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Degrad2vec: H{LIEDHIAANY kL& B WX EREIRIETT
N BT F R & O@Eze

T BIERBAR Y

Degrad2vec: Interactive Image Restoration via
Degradation Embedding Vectors

Eisuke TAKEUCHI' , Yoshimitsu AOKIT (Member)
1 Keio University

(BHFL) HEEWEGIEICE, 80 SHIEEBE AN T2 Z ik > THBE O X 2 FAAlfEIc T2 2 v %
HIETHOTHS. $-HMETEAZIED e LD, FMFICHEET 2GR EERELTEET e LWL
CWIFREEIIZ TWD. BAIEHEENEIEIETT & R OEHER BEADOXIEE FRFISER T 2 72012, HLiEH
R MVZH®DIAAL, ZORY MLVD I VL EEET 5 2 8 THEENRBIBIET 21T 5 FIETH % Degrad2vec &
BET 2. ETVEHERT FMVNTHEDABOORHEZIMI T 2/EH 0, ZOXZ MLEFHLTEITEZLT
STBEENC T PNDG. TT U avEI a— LD EPFLEY, TV RY -V FO¥EIZX > THERT ik
HEMNIIES XN 5. ARERLHEHE L WHLIEREZXICR Y MLICHEDIAL Z 212 &k o TEER BTG TE
5 XDk B1Fh, TONRT MAEHLOFIICHNE Z b TE 3. RIS X D ARFIETHES L 72NT MLBFHEE
WHLIERE SEICEDAL Z 8, $20 / VAREES 3 2 & TIRITMED BN IN S Z e R FIET 5
F—J—R:Za2—F03%y  NT—2, TF U ay, BEETT, NEENEGETT, HeAAKE

<Summary> Interactive image restoration aims to enable adjustable restoration intensity through ex-
ternal control variables. However, a conventional challenge in this field is the difficulty of modeling and
learning from the complex degradations encountered in real-world scenarios. To simultaneously address
interactive restoration and real-world degradation complexity, we propose Degrad2vec, a novel framework
that embeds degradation information into a latent vector and performs interactive restoration by manipulat-
ing its norm. The proposed architecture consists of two primary components: a front-end module for joint
feature extraction and degradation embedding, followed by a back-end module that executes restoration
guided by the degradation vectors. Facilitated by a vector-oriented attention mechanism, these embeddings
are automatically acquired through end-to-end training. By mapping inherently unquantifiable degradation
information into a multi-dimensional latent space, our method not only handles diverse degradations but
also enables downstream degradation analysis. Experimental results demonstrate that the learned vectors
effectively capture high-fidelity degradation characteristics and that manipulating their norms allows for
continuous, fine-grained control over restoration strength.

Keywords: neural networks, attention mechanism, image restoration, interactive image restoration, em-

bedding representation

L, Zhr@iiEe LT 22 IERAPETHR TV .

1. L &ic FETIREEEESEE XN, ONN (BAAH=2— T b

Hif518 7T (Image Restoration, IR) &, $HIbLLEi{gEs F v M7 —2) % Transformer Z W THEINZFAEIC X -
EREREGR RS2 e R ENE LRfiTh s, THBEREZIBL &5 T 2HlANERTH 2.

Fbrix, 74X, EhL (F5—-), EcE237—74 L ZAMIEL A DB K BETTFRE, T—Xty

770 b, EIREERY, SEXEHRBERCLZEEDH  FHORX=VERFET L 205 WH RN N2

BET. UHOFECEIRBLE I e 22 ¥EMceS L Be L, BHRAHLETVCESWTHGIEA TV S HDn
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2V, EHROBOREIZZ D X 5 BRIED & A 7= 460
RIREC & 2 DT, ZOTBEITERFIEDEREITH 3 5K
Efe s, Z0EOIEETIE, RWSR (Real-World
Super-Resolution, FEHFRMEIRE) ZRHRE LEFEDDDY
PREZINTED, kK OEMRBIEE T ANDERI AN
oA EE BIE L IEREA TN S,

T, BEEER Y VU2 3REMNCEBTH D, —xt
—OREENR~y Y& D —2D AJjNcx L T—FfEHD
HOZHETIOMBELALTHS. L IADNEEFERLED
—HDT TV — a reh X7 HFKOER T ITHRE ®
I — =D T L FMED BRI N GEDRDH B, HIZE
FIAD YT T T 57— D oD R ETTEREX, LI
LIZL—RFAT7OBRICH 2. HWICHEHBOEE RS %
wiifl, WA WSHEDSH B0, ZDokS5 KL —
RA 7B R UGN T Y A EHT2RETNDEER LT
BRT 27012, @R EBIN» ONGEINCHBTE 2F
BB 2 5.

L2 LIER O3S ESI T2 IS 2 TR0tk
I—YF—DEE, HDEVIEETAIMEN L -SEL L2 a 7
DAH T —fl%, ZOFEELRY VT =2 ANTS. HLX
a7 eld, AKEWRZEENTDH 3 WERIZHH 5 HLRE
rERIL, BREL L TETNVCEZ2D0HHETH 5.
FATFIERATIETIE, [0,1]) DHFATERINIZAD T —
Bris. et vwoe X5 RS LOMEIZTI— /4
ZD_FERTERZDIFDHEAADZ e, HMRFEKICK -
THRAETIFEMRATIE T 7 -/ 4 XEEKOFEHE S 25
Wbz d e \WR 5. ZDGEHLRE ORI HER b Sk
DREFHICL - TEHTHHEEZLIEDNTES. Lo
TEMRBRAHCDOREHL Z MR RS F —fHE LTRET S
¥, o0 THHt) 1Tk > TRONZIERBETINVDFEEIC
HEEELZ 5 BbN 3.

AR TIEHLIEHRZ EE Rl E & 2 ZARDZERITTR Y
FUICHIDIAAL, FDORYZ FAD ) ALEZHLRATIZES
THBT 2 2 e CHRENRETZER T2 2 2 HIES. =
KORY B ERENT 7 —HLE 7 4 AL TERZFE
D (T TFT—=RT ML, JAART FL) . ZRouRkB{LED
AARZ MVEEAT B LICEoT, MPFHBDRITEIL
RTBZIENTES., 2V -ZLoTHEEINLHLR2
7R U TH > THHMOAER T HIUTHERT b rD
NEDEZ D, O H AR R 222k b. ZDD
L LTHZONEHER a7 D 2FREANERR D D
THoTh, FEICI-oTERINIRY D ZDREE
XEMIET 2% E 2282 Z L ARETH 5.

BRI 2ETNE LTANHEBROAUEZ T LD
ML EF b4y b= RER, JIVATBEINIRY P
& ANEG % 3Z B > THEEINSIETT 2T vy bV —2 T
% % Degrad2vec 2R T 5. B L-OEITTHICHIIGEH Self-
Attention®) T2 % Neighborhood Attention® 'O %M L 7=

260

T, Ry a—F 4 Ik o TR PR ES Y
7% Cross-Attention 32 Z 2 ICHEXH 3.

2. MEMWRE

2.1 CResMD®

CResMD 1, =2—7 /%y bV —2 %W\ EERY TS
EICDERRIT L R B TH D, A7 L —20T— 271 3EIRIE
TEERES By VU= v, EITRE RIS 2 5500 v
FU—2 D2 KMEE TR ENS.

%L 72 2HEM5E, IR O TER SN 2 HilHIn] RErR 220t
(Controllable Residual Connection) T® 3

Y=a f(X,W)+X (1)

ZIT, X MOY BATeHT, a € [0,1] 1352y b
V=0 OHNEINEET T —-2TH 5.

Gty YT —=21%, ANEINiHRar7rEz=o00,1]
AH T —ETHREINZRZ MLz e R? 2 LTRITED,
BRED o ZENCERT S, TOa%d oAy by —
OB ELENIEE LT, 2—H—DERIZIG U =1E5T
H{REEKT .

UL, ZOWEDEITLSR Y b7 — 7 TEAERNC D
LIRS L TuRy. ZHoB b2 a7h 6 o
REET 242 b= D0BE L AT R BN T %
DATHZ. EETNDT —F 77 F v b HlLEAAA
O EREREIRBICRA 7 — L EEDDTH D, EiFRo
IR BT 2 IEINIRENTH 5. Fqk DFIETIX
7—%77FxATC_MMOETEN TN EZHY T Z2EY 2 —
ABDDPNTED, FEHUETOMNLHRNTSH 5. HiC
HREDOLBERE LR T FL VS BROFIRICE
2%, TNEZIIWSIAZTTEY 2 =D EROHEB I &
WCEADIT LIZEIE21TS Attention B2 ERH L T3 Z
ickh, HHCTIHRERSIES, E—varTI—tWwo
72 [F U E{GAN ORI & L I HRELEE T % X 4 TD 1L
WKHBMBELR TV —F 77 F ¥ ICKR->TWV5.

2.2 MMRealSR"

MMRealSR &, X bV v 7238 % W CER(bR S5
HROFHEE Z IR BZ a7~~~y 7L, it
R ESIE TR KT 5. EHROBIE T v X LIEFS
YR ERDOHLTHEL RNk 5T I 2L —> a VAHER
2, HEOMI EERINCEIHET 2 2 e LWV, xfEhATEE
RETFIVVFEBRICHILR a7 % T 0L LTE X 20080
HBTD, FDI L RWSR & MEENRETEZRLT 5 2
YOEEEY 725, ZOIRTIEX MY v 7B X > THE
AaA7Ry YT RETNVTEST 5 28 T OMERRR
Trr L7

ZfExy b —21%, FAHIES2 L (Gblur) & RLFAMEE
(Gnoise) D2 R/MDTH TS v Froflans. £75
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FIIATTENGD S HCOENEEZ KL L 72227 s € [0,1]
PHEET B.

B2 a7 OZEWEBIT 2720, URDRF—L0E
AENTVWD :

o WEEE : EFEAHT szt —7F (g.) ZAW,
B B DRSO E X Y v 7 AR—ZANTD F
VI EET 5.

o TUA—RAY NS mAH (a) EHIL (a2)
DY ISR DTh—IN—T (g,) 1Tk, R
a7 otz IERLT 5.
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x 1 EENFEIEIC X LK

Table 1 Quantitative comparison

Method ‘ PSNR 1 SSIM 1 LPIPS | DISTS | NIQE |
BSD300
BSRGAN 26.67 0.696 0.392 0.240 5.938
Real CUGAN 27.87 0.759 0.301 0.276 6.308
RealESRGAN 25.64 0.696 0.345 0.210 6.130
RealSR 28.00 0.758 0.362 0.183 7.901
MMRealSR 25.89 0.715 0.312 0.196 6.010
MMRealSR(oracle) 28.56 0.775 0.307 0.178 6.971
Ours 28.65 0.781 0.215 0.134 5.929
DRealSR
BSRGAN 31.81 0.876 0.226 0.201 7.934
Real CUGAN 31.65 0.881 0.240 0.246 9.004
RealESRGAN 31.18 0.866 0.226 0.189 7.985
RealSR 34.47 0.909 0.194 0.156 8.889
MMRealSR 32.56 0.893 0.199 0.177 8.545
MMRealSR(oracle) | 35.35 0.918 0.166 0.144 7.692
Ours 34.69 0.913 0.118 0.114 6.934
RealSR
BSRGAN 27.54 0.837 0.146 0.129 5.911
Real CUGAN 27.54 0.849 0.159 0.181 7.086
RealESRGAN 26.57 0.831 0.155 0.133 6.461
RealSR 28.34 0.848 0.203 0.163 6.771
MMRealSR 26.39 0.844 0.193 0.170 6.828
MMRealSR(oracle) 28.02 0.849 0.166 0.135 5.531
Ours 30.99 0.903 0.134 0.115 5.355
2 FtAEE - FTRRE O

Table 2 Comparison of computational complexity and inference time

Model Params (M) | FLOPs (G) | Time (ms) |
BSRGAN 16.7 9398.8 648.7
Real CUGAN 1.29 420.5 34.8
RealESRGAN 16.7 9398.8 646.9
RealSR 15.6 2221.6 630.0
MMRealSR 26.1 10038.5 688.0
MMRealSR (Restoration only) 23.5 9398.8 649.2
Ours 28.8 490.2 179.2
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Fig. 3 Qualitative comparison of restoration performance

GT 0.00 0.05 0.11 0.16 0.21 0.26 0.32 0.37 0.42 0.47 0.53 0.58 0.63 0.68 0.74 0.79 0.84 0.89 0.95 1.00

(a) Transition of Denoising (Control Vector: 0.0 to 1.0)
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(b) Transition of Deblurring (Control Vector: 0.0 to 1.0)
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Fig.4 Qualitative comparison of controllability
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Supporting Crochet Skill Learning through Motion Sensing
Azusa KINOSHITAT, Yuki IGARASHI' T (Member)
1 Ochanomizu University, ffThe University of Tokyo

(BBFELY WA, BHCHEER SR EHEFENFET 2 —HT, HILEDPTNLESR LN S BTAE
DICHITES 2 Z 2 3R LTEH LW, RS, RABEOE 2 ZBINCEHE L, HEEEHE 2 BT 2 A9
HEL XN TV, KR TIE, 2EFHRAZHRE LT, »EEICE I 2RO T TRABIEZ G - 875 3
7DD AT LERRET 5. BRI AT 2 2HACTOLE R ORBRE OBIET — X 23T 2 KB EiTo 72, X512,
LU EICESWTHIEEZRET 2 22T, #HEAT —HROILICU 7L EAL ATHICKS 7 4 — FXNy ZEIER
TRMRE R FEE L 7. ERR AT OMSRICE-O, Ykt o gl CBHERE IS DWW THRET 21TV, fRABITEIC
WNFTZVTNRAL LT 4 —FNy ZOEMMERL. KR, FLECBI2HEOERILE 74— KA v 2%
HWUT, FIOEOENREREERE IR T 28727 T —F 243 5.

F—T— R FTE LEREA, Bt o V7, VTAERAL LT 4 — RNy 7 FHEEE R

<Summary> Knitting has become increasingly popular in recent years, supported by abundant learn-
ing resources such as online videos and books. However, beginners often struggle to reproduce patterns
accurately, even when following these materials. In particular, methods for objectively evaluating knitting
motions and providing feedback for skill acquisition remain underexplored. In this paper, we propose a
sensing system for crochet that captures and analyzes hand movements by attaching sensors to a crochet
hook. Using the proposed system, we collected motion data from both beginners and experienced users
and analyzed the differences in their knitting behaviors. Furthermore, we implemented a real-time auditory
feedback mechanism that generates a sound for each completed chain stitch based on predefined thresholds
derived from sensor data. Based on experimental results and data analysis, we examine appropriate sensor
axes and threshold settings for effective feedback. Our findings demonstrate the feasibility of real-time feed-
back based on motion sensing and provide insights into designing interactive systems for supporting skill
acquisition in handcraft activities. This work contributes a novel approach to quantifying and augmenting
knitting skills, with the aim of improving learning efficiency and output quality for beginners.

Keywords: handicrafts, crochet, motion sensing, real-time feedback, skill learning support
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Fig. 3 Flowchart of system usage
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Fig.4 Stitch detection method based on thresholds
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Fig.5 Game-based feedback interface in which stitches
increase based on knitting motions detected by
the sensor

6 TlEBRDIN

Fig.6 Preliminary experimental procedure
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Fig.7 Flow of the experiment
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Fig.8 Example of missed stitch detection due to motion
variations (solid green lines: detected stitches,
light green marker lines: undetected stitches)
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Verification of the Effect of Seedling Age on Double-Flower
Discrimination in Stock (Matthiola incana)

Yuta HORIKOSHI', Moeri OKUDAT, Shinsaku HIURAT(Member)
T University of Hyogo

(BS5FLY Rt v 77 (Matthiola incana) 1ZVID L L THIHE N 2 EELRFEAEEYTH Y, —HKE & /\HNK X
MFES 5. FHONEK X ZIB5MES S W2, EERETRROBIRZ TS 2 NEER BTbhTnd
L L, HEICX 2GR EZEL, HEOBMUDEREL 7o T0a. ARIFLTE, EFERICIZ CREME%RH
#O(HE) 205 RIS RETEH L, £ EBRBOMERELE R L LENRYEFROBMECEL, Zokkt:
1Tol. EHMHEERBERAY X —TiRE Lty 2 —F—&ty b (1528) ¥, BfFED MILIC ¥—Xt v b
(1,350 O ZHIW, (1) train/test O HEA—BOLE, (2) HEAZ b X 2R HREROEA, (3) 3 K
RYNEGIC & 2 LI HEREROEA, @ 3 mICOWTHHIiZIT o7z, ZOREE, HED 8L TV 513 20 EIERE
A RS B EEA RSN, A2 MLOEALZ, train/test [T HEA—H L T\ 25T ICBWTHERERA L
WHE L. —7, 3NRIIEGROFIEHEBD =3 - F—Brhb o ThdEWHEEREZ R L. s Ok
RiE, HEEHREZEUNER T2 2 2T, \EEHOMES X CLEEDR AR TE 2AREEEZ RB L TW 5.
*F—TJ—F X+ v, Hifn, \EHH]

<Summary> Matthiola incana (stock) is an important ornamental cut flower species that exhibits single-
and double-flowered phenotypes. Because double-flowered plants have higher market value, “double-flower
discrimination ” is performed at the seedling stage to predict flowering type. However, visual inspection
requires considerable expertise and suffers from subjectivity. In this study, we investigated a more stable
classification approach that incorporates temporal information—specifically, seedling age (days after sowing)
—in addition to image data, in order to account for individual differences in growth stage. Experiments
were conducted using a Center dataset (152 images) collected at the Himeji City Agricultural Promotion
Center and the existing MiLIC dataset (1,350 images). We evaluated (1) the effect of seedling age mismatch
between training and test data, (2) the introduction of explicit seedling age information using an age vector,
and (3) the introduction of pseudo age information using three time-series images. The results showed
that classification performance tended to improve when seedling ages were matched between training and
test data. The age vector improved performance under the matched-age condition, whereas the use of three
time-series images achieved the highest classification performance regardless of age matching. These findings
suggest that appropriately incorporating seedling age information can enhance the accuracy and robustness
of double-flower discrimination in stock.

Keywords: matthiola incana, seedling age, double-flower discrimination
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Table 1 Verification results of the effect of seedling age
mismatch on classification performance

train test Accuracy | ROC- | PR-
T—X T—& (%) AUC AUC
giélac) 80.2 0.828 | 0.927
éﬁamac) 72.3 0.758 | 0.896

R2 HRZ P & B HEHER
Table 2 Results of the effects of the seedling age vector

Him | HEnEH | Accuracy(%) | ROC-AUC | PR-AUC
— T 84.0 0.878 0.900
o H 82.3 0.863 0.888
- I 89.9 0.952 0.962
. H 92.2 0.961 0.974

R 3 RELIEY H B RO BEERT R
Table 3 Verification results of the pseudo seedling age

information

. Accuracy ROC- PR-
Hit A% (%) AUC | AUC
e 84.0 0.878 0.901

(HimlH#®z L) = ‘ ‘
A—E 1 R 81.1 0.853 0.877
2 KR4 82.4 0.896 0.908
3 RRA 83.4 0.909 0.932
e 89.9 0.952 0.962

(HiE g7z L) : : :
— 1 FER%1 88.7 0.921 0.947
2 kR4 90.5 0.941 0.964
3 IR% 91.3 0.959 0.970




The Journal of the Institute of Image Electronics Engineers of Japan Vol.55 No.4 (2026)

3.2 RQ2:HEANY FILOBEAIESESEZRALESE
3h, £z, TOMRIF train/test D BEH—
He3BBL—HLABEVEED LS S TEMICHERE
ER-YA

ESRHEERICIM A CHERZBERZ "L LTANT A2
¥ C, DR EER . HiERTRZ MLE iR
N7 MVEMER. 7ot Z21F, O 3 HEO 5 b
A1 HEIRESYTZHICE[L, 0, 0] WS 3KIEAZ L
EIEE R, ®21RT & 51, VIT-B/16 D%EHEY 5 2
=2 VRN 768 KILRT bL e HE X2 bLEHE
AL, 2EAE 1 EERT\E - —HD 2 EREHET- 7.

AMREETIE, train/test D HED—3 L7 (82—

Y1) —HIT RN Ok —=22) D288 - THEEY
1To7=.
NE2—=>1 (BF—) : MILIC 7 —&t v rDZL—F
A O\E 4084, —&H 129180 % train 7—%, A —7
B \HE :396 #, —E 2550 % test 7—X & LTHW
2. IN—=TAr 7N —7 BIEFRE—WETDH 2P HEDE
725728, train/test [T HED —B LR WRIFICHE T 5.
NZ2—> 2 (B#E—%) : MIiLIC =&+t vy hO 7L —7F A
FOEIL, J\E 204 8, —FE 146 /% train 7— &, J\
2048, —H 14T E test T—R & LTHW. [F—
TN—THNTDRHTH 279, train/test fTHEimH—E
T BEMITHY T 3.

MEASERZR 2 1ORT. &= 1 (HEBA—8) TikH
X2 bLR L ORI A (R 84.0%) —7,
RE— 2 (Hiin—%) TIEHERZ bLdH oFssEn (E
% 92.2%) fEHR 72 -7z, ROC-AUC, PR-AUC D& f5HE
WOWT HRDEMDS R SN 2k, S REOH
O TH D, train/test O HEA—H T 25&M4 B
WTDA, HERZ FAhsnitteom bicdFs5 322t %
RBLTWS., F72, $Z—Y2ICBF3HKRZ FLHD
DFER (ROC-AUC : 0.961, PR-AUC : 0.974) &, JEiTf
ZENCEHDE TV (ROC-AUC : 0.842, PR-AUC : 0.878)
CHARTRE MR B2 R S 7.

AIFKED RQ2 120 L, HERZ FLOENZ, FET—
XD HE 2 [ U HEOERE AT SN GETBNT, IR
BThHz2 WS ZeERLE ¥EF—20He B2 H
BDE{EN AN NG E T, HRBEROMEINNE L
5 e ENT.

3.3 RQ3: BRI FILEAVWRWMERICEVWT, BR
FEHRDEAIZB#RANY MNLOREFEB Y LTHE
HaEomEIcES5T3h

MIiLIC ¥ — &+t v MIIZFH 7L — 1o & 3 H OHE

PIFETA e ZFAL, BRHOBEBGZFERHICANT S Z
rCEI R HiER e 71522 2 e kikAaT-. B3
WRT XD, ETAERWAIMKE L, fZH2 1 HE»S
3 HEZ#hZ2homgE o VIiT AL TRy b2 LT

282

WIS 275X ERA L7, RO 79, 1 RRIIB LU 2 K
RINTDOWT S RIFRICHGEE L7z, AMRGEE T, train/test [
DHEGS =B LI WESE OS2 =2 1) e =T 2504 O3
R—2) D218 —THEREIT- 7.

MEEfERZR 3 IORT. 12 3RERYIOEBICHE VT, 3
RERAIE G2 WG a0 R b @R 2 R L7 (I
R 91.3%) . train/test MO HEGD —B L2 WSRA R TIT-
7%a, RLHHRERZZE LR WGER RO N R VY
fER e o7z (EE#E 84.0%) . Z2D—J57T, ROC-AUC %
PR-AUC &\ o7z “fHHE 7L OPERERHIifE I BV T,
BRH D7 2 RRINERZTEH L7358 00D RORER &
7% o7 (ROC-AUC 0.909, PR-AUC 0.932) . train/test it
DHERD =T 254 FTITo 1 5E T, BBHICH: 21
YNGR 2 ER T 2 2 8T, mHLRWGE IR TR
REAIA B 2 AfREMEAV R S e (ERER 91.3%, ROC-AUC
0.959, PR-AUC 0.970) .

ARFZED RQ3 1TH L, RERAEGROEANIZHER~R 2 v
OREFE L LTolltREDM Eic#F 552 e 2L .

4. F £ &

AT, NERE —ERZEIFAHRTOEORES
DERLDZ VO R E R, FE 7T -2 Bl REOH
HOTHOMRER T 25 ZE T WO RHEL TR, ZD
REICEDO &, BERIEHICIZ T HIECEE S 2 R R %
EHT 2T, AFRBOMEFELZERBLI-LDRELE
DT EOWE LS.

FEROMGR, train/test D HERAEDIK ZWIF & HHIERE
PETRT 2 Z e MRS h, 2 F 5 o /R0 E o
(B.1HD . %7, FEHINREDHESEEAITH 255121FH
A2 P VOBAHEHTHD, LTHEIOET L ERE
< B2 pHEMEREDME e (3.2 81) . X512, HEmA T
BRI BNTS, 3RERFIERZER S 2 2 & Co%tkae
DOl LI TE 3 Z e pRE Nz (3.3 8 .

2 E X

1) K. Machida, S. Asukaa, T. Osaka, F. Watanabe, H. Nakajo :
“Matthiola Incana Classification using CNN and Class Activa-
tion Maps for Model Understanding,” Proc. of 2024 T'welfth In-
ternational Symposium on Computing and Networking Work-
shops (CANDARW), pp. 119-124 (2024).

2) HrR RHE, MK AEE : A v 2B A NERKUTFEDORE XD
s, M CERIR O \EROHEE, T HEIR R E =R
JEHRE (11), 20-26 (1980).

(2026 45 3 A 1 A Zf)

(2026 £ 5 H 31 H F3ZfT)



The Journal of the Institute of Image Electronics Engineers of Japan Vol.55 No.4 (2026)

oM O X
2026 fF JLEEIRNT R TAETRARZE. fEEHIE R
by 7 OEHNZE T 2 IS HES.

B B & F

2024 4 4 A KRR K2 RZRE T2E SR
#2026 1F 3 B SeEEIRN KRBT R AT
FRHE LIRS 7. 2026 4F 8 A HYLAEWIZE
FITZE GRS RERL B SE £ > & —FRITFE . FIC
S, ava—&REYa rORICHEE.
HL (FWmEE) .

B & [ F (E28)

1997 4 KIRKZERZBE AR T 225 RHE 1%
HIRRREET. RERTREVY—F 7V T4
b, 1999 4 KBRRZERFBEHRE T 2207k BT,
2003 4E [FBI#H%. 2010 4F [LET KRR
[EMBIEIE R R, 2019 48 SRR KK
2R T2ESERIEEZ. 2008-2009 4F =W F 2 —
Ly Y TRR¥EX T4 7 9 REBMEIZ. =X
TCZER DEREHH & K AT RS - R E K D T,
avV¥ar—YaFil7x T 7 4 HOWEIZ
EHE. #BLE (1) .

283



The Journal of the Institute of Image Electronics Engineers of Japan Vol.55 No.4 (2026)

IIEEJ

)9 —FkR—=)\— - ES3F7NT>EI—FT1>0K%E-

INRIRTF =421y MCBITEZa—5Ilxv hDT—20 L
Hu E— XY FZAWV/IAEO BEEE

Bom oA AT H # #E Ftaes
t LRI A

Age Prediction of Komatsuna Using Hu Moments

with Neural Networks for Small Datasets

Moeri OKUDAT | Shinsaku HIURAT (Member)
T University of Hyogo

(BBHFELY IE, —2—I0%xy bv—2 (NN) REDOAHEEEFTAORASEIMLTWS. NN 2V
X, —INCKRED T — X B UEMT 20BN D 20, HYEGRE KEICINET 2 Z 2 IZR#ETH 2. £ ZTAIET
X, YEOF—XELy bTH-TDH, BAPANEHHEY NN 2HlAGDE 2 2 OEMEERT. AWML TlE, 2
VEa—REY a BT S VLN T ELRMENIREETH 2 Hu T— AV b =a—F L%y b Y —2
ETAEMAGDYE, MIEOEMETHT 2 FELREE TS, —a2—Ixy hY—=2ETN L LTIE, Vision
Transformer (ViT) 3 & F ResNet 2 L7z, FEFR LD, Hu E—X > M2 NN tHAELELFHRE, 7—
Rty b A RS T, NN OsEHWGE L L T8 L TEWIEREZ ER T % 2 e 2vRE N7z, FHZ, Hu
E—R Y b2 VIT ZHAEDEZFIETIE 96.3%DMWRELIEZER L, BFHFREDAITHKAE L 7z ResNet N—ZADE
TND 84.2%% kAl -7z, EEFER2S, Hu E—X ¥ % NN ISHAAL Z I X 2F]81, 7—%t2y oA
ZIZBH & 3 I ICHEER T X /-

F—J—F [ /MA¥, Hu €— X > b, vision transformer

<Summary> The use of large-scale models such as neural networks has been increasing in recent years.
When using NN, it is generally necessary to prepare a large amount of data. However, collecting a large
number of images for plants poses a challenge. Therefore, we demonstrate the effectiveness of combining
a geometric feature with NN, even with a small dataset. This paper proposes a method for predicting
the age of komatsuna leaves using a combination of a Neural Network model and Hu moments that have
traditionally been used as geometric features in computer vision. We used Vision Transformer (ViT) and
ResNet as Neural Network models. The results show that Hu moments with NN consistently achieve higher
accuracy than only NN across different dataset sizes. Specifically, Hu moments with ViT attained 96.3%
accuracy, exceeding the 84.2% of the ResNet-based model relying solely on image features. The experimental
results clearly confirm the advantage of incorporating Hu moments into NNs, regardless of the dataset size.

Keywords: komatsuna, Hu-moment, vision transformer
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B 1 MR EBIRICE T 2RO & FIEA D4
Fig.1 Morphological change from a linear to a circular
shape during komatsuna growth
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Fig.2 Overview of the proposed method
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Table 1 Comparison of accuracy, precision, recall, and
F1 score (%). Bold values indicate the highest
value for each metric. The number in paren-
theses indicates the number of training data

samples.
Model Metric  SetA(240) SetB(216) SetC(189) SetD(162) SetE(135) SetF(108) SetG(81) SetH(54)
Accuracy 86.6 86.7 73.3 80.0 76.7 73.3 56.7 53.3
ViT Precision 89.4 87.6 67.1 83.8 82.9 73.9 62.2 54.3
Recall 88.5 90.0 73.0 80.4 75.6 74.8 62.2 48.3
F1 Score 85.9 87.2 67.3 80.8 73.1 71.4 57.7 47.5
Accuracy 84.2 82.5 70.8 75.4 72.9 68.3 54.1 49.6
ResNet 152 Precision 86.5 83.1 65.9 78.2 74.5 69.2 58.7 50.2
Recall 85.9 84.0 72.4 76.0 70.1 68.7 55.6 47.1
F1 Score 84.7 82.8 66.7 76.9 71.5 67.1 54.9 46.8
Accuracy 96.3 93.3 86.7 83.3 83.3 66.7 73.7 63.3
. Precision 97.2 92.6 86.3 75.2 85.9 66.6 71.3 57.2
ViT + Hu
Recall 97.8 95.9 89.6 81.1 89.6 71.4 71.5 60.0
F1 Score 97.2 93.3 87.1 76.1 84.6 61.6 68.5 56.8
Accuracy 94.8 91.2 84.5 80.7 81.1 74.2 69.3 60.4
Precision 95.3 90.7 83.2 79.1 82.4 74.8 68.1 59.7
ResNet152 + Hu - pocan 96.1 93.4 86.7 81.5 85.2 75.1 70.2 61.0
F1 Score 95.4 91.6 84.0 78.3 81.7 72.8 67.5 58.9
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Fig.3 Comparison of model performance as a function
of dataset size
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Intrinsic Calibration of Astrophotography System Using Gaia Catalogue

Haruya MATSUOY (Member), Ayami YAMAKITA', Hideaki MAEHARA™ (Member)
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(HoFEL) GFERAEZIFCIIL AN L DEAEMIET 272 DI/ ST A —2 2 HEET 2 NEHREE DM T,
BHEMET D, Fiz, REGFEHBRIZBNTS, TEHEMAD A T ONFRIEIAT DWW TIHET DI NBL.
T, ARFETIE, RIEFELE Gaia ERAEH LIREZICHOW DN RIETERGROWNIIEE 2T, RIS
ENOREEORGTLEEE LI b DR BGIHRL L, BRT — & 2 W THIERE DR & 772§ B RIEIE A AFRL
L7z, BEBEICNE ST A —2 2 EH S, BREELE O—HEKY, NHT A —Z 2 HE Lz, FRER LD,
SRR & RAGIEREDOFRAD RMSE 73 1 RIS OHIPH THEMEE N TE 5 Z L R CTE /-

F—TU—F: REKGE, IAT7Fx VT b—vay, B

<Summary> In the field of photogrammetry, intrinsic calibration is typically performed to estimate internal parameters, thereby
correcting distortions caused by lens aberrations. Since astrophotography systems share similar optical distortion characteristics
with photogrammetric cameras, this study attempts the intrinsic calibration of astrophotography systems using an astronomical
photograph and Gaia catalogue. We calculated the centroids of stellar images to define image coordinates and generated reference
coordinates from the catalog as ground truth. The internal parameters were estimated by transforming the stellar image coordinates
to match the star catalog coordinates. Experimental results confirmed that intrinsic calibration was successfully performed,

achieving a residual RMSE of less than 1.0 pixel between the star catalog and stellar image coordinates. The remaining residuals
are considered to be primarily attributable to the estimation errors in the star centroid calculations.

Keywords: astronomical photograph, camera calibration, star catalogue
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Table 1 Table of intrinsic parameters

RTA—2 | UIEHE | BEE [T A—4 | PIiE | R
K, 000 |-145E4| f(mm) | 250 | 243.00
K, 0.00 |-141.E-6 | uo(pixel) | 0.00 |-1.05E-2
Ks 0.00 |-388E-8| vy(pixel) | 000 | 1.I3E-2
P, 0.00 |-2.88.E-05 b 000 | 3.73E-2
P, 0.00 | 2.05E-5
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Development of Ki-67 Positive Nuclei Estimation Method Using Hyperspectral Images
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Hidekazu KAYANO'T, Naoki KOBAYASHI' (Honorary Member)
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(BoFEL) JREERZENE, AARORREZ IEMICHE T 2 72010k 2 7R s 2 8 )/ I HE L TREG IR T
NTWD. ZAUTH LT, HE PEFEARD DM OB E BHLINAER T 27 V2 VG ENER SR TW 2. RFIZ, HE
Yo C B HETE ATRE /R ME R & 2 FRRINIC Y03 5 EVG Yeta MT Yeta TR =8 4 V5 2 & TRAFERM
BohdZERREINTNS. L L, SEREAEKI-67)D L 5 ISR OBUSTUARIS 2 Yeb /3T D Y tldad L
b T I AT X AR TNILNZ D BAFIAER MG DAL TORW. AT, el T & OV CRHMETS 5 72 04RO i
BCHRALORGERMITFTRETZ 23, HURHUASUS 2 R HNEZ BAL CIERHIL S /U TVRV. 22T, AFETIE, F—
Ji B HE Bet5AR O HSI & Ki-67 QLA RGB Eifg 2 BS L, MIBEZHAL THAEEL « M OHIRIAS THE ) &
Mt Uiz, A =27 PVl a V5 2 & THMER - BRI ORI O FTREED R ShI- O THRET 2.
F—T—F A=Y PVER, Ki-67, AIHDE, ARADE, REEA
<Summary> Pathological diagnosis is performed comprehensively by applying various stains to serial sections in order to
accurately diagnose the condition of tissues. In contrast, a digital stain that pseudo-stains other stains from HE-stained specimens
has been attracting attention. In particular, EVG staining and MT staining, which specifically stain fibers that can be estimated even
in HE-stained specimens, have been reported to yield good results by using deep learning. However, stains that stain for antigen-
antibody reactions in tissues, such as the immunohistochemical stain (Ki-67), do not always show changes in texture, and therefore,
good results have not been obtained. In addition, although the accuracy of the evaluation can be assessed for each region of the
tissue, the evaluation has not been performed for each cell nucleus, which represents the antigen-antibody reaction, because the
evaluation is performed using serial sections. In this study, we acquired an HSI of the HE-stained specimen and an RGB image of
the Ki-67-stained specimen from the same tissue section and examined whether Ki-67-positive and -negative nuclei could be
discriminated on a nucleus-by-nucleus basis. The results suggest that hyperspectral imaging may enable the discrimination of Ki-
67-positive and -negative nuclei.

Keywords: hyperspectral imaging, ki-67, visible light, infrared light, pathological slides
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HE (HST)
HE (WST) Ki-67 (WSI)

B 2 HEHSD & ki-67(WSDOALE A
Fig. 2 Registration of HE (HSI) and Ki-67 (WSI)
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Fig. 3 Determination method for positive nuclei in Ki-67-stained images
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Table 1 HE-stained and Ki-67 stained images of negative and
positive nuclei
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4 53N AR
Fig. 4 Spectral absorption coefficient
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5 FERIZHWZ TMA
Fig. 5 TMA used in the experiment
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Table 2 Digital dyeing color differential
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Table 3 Accuracy of discriminating positive and negative nuclei by
thresholding in HSV color space

Tk KR
RGB(CycleGAN)IZ X % Bk 54%
RGB(U-Net)iZ J 2 B k5 EE 67%
HSI(U-Net)lZ X % MBI kSRS 76%

& 4 BV - IR ORGSR E VW tzE

Table 4 Color difference using staining models for positive and
negative nuclei

TN NGt
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BtEEZ | Red 23 27
Green 25 34
Blue 28 44
EtEt% | Red 21 19
Green 26 19
Blue 37 16
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Character Recognition for Early-Modern Japanese Printed Books

with Data Augmentation by Improved StarGAN

Yuki TAKEMOTO', Toshihisa YASUDA', Yen-Wei CHEN' (Member)

tKyoto Women’s University, ffRitsumeikan University

(BoFEL) IEREFFEICRT 2 XFHM T, CFTRROZERMCRIRIS 7 & 03%3*25 K0, RS 7R RS R

Tho. £z, BtERERFEERRE T VORI REDFE T =2 PBETH LN, ERERLFOFET—2 O
IARIZIZZRIga A 2B L, IETE 2 XFRITIIRANH 5. AT, ﬁﬁ%% T RO R B B

& LT, StarGAN Z R L7- StarMatchGAN |2 X 27 — Z ik FE A #2429 5. StarGAN & 1%, B K A A M OH
BEWAETRE & T HAERET L TH D, BHEFHED StarMatchGAN TlE, StarGAN (Z351F 591 7 )L — Bk %2k
B & FAZEEO L1 BRICEEHRZ 5 Z 8T, ST B E AW OB A RORBE R EAX 5. EER TR
B X0 a2 N EARR L, AERmig % A o7 — 2 RIS X DI GRS TR O ) B A B iR, KB
FER, REFECEDT— &Wﬁﬁx TREEE SRR O RS LA TH D 2 LR TE 5.

F—J—F : B4R, StarGAN, 7 —Z IR, SCTaRak, Wi

<Summary> Character recognition in early-modern Japanese printed books is challenging due to the diversity of character shapes
and degradation in printed materials. In addition, training high-performance recognition models requires a large amount of annotated
data; however, collecting training data for early-modern Japanese characters is costly, and the variety of characters that can be
collected is limited. In this paper, we propose a data augmentation method based on an improved StarGAN, that called
StarMatchGAN, to enhance the accuracy of character recognition for early-modern Japanese printed books. StarGAN is a generative
model that enables image transformation across multiple domains. In the proposed method, the cycle-consistency loss in StarGAN
is replaced with the L1 loss between the generated image and the target image, which enhances the accuracy of character skeleton
transformation using paired images. Furthermore, the reconstruction process is omitted to reduce the training cost. By augmenting
the training dataset with generated images, the proposed method aims to improve the accuracy of character recognition for early-
modern Japanese printed books. Experimental results confirm that data augmentation using the proposed method is effective in
enhancing the accuracy of character recognition for early-modern Japanese printed books.

Keywords: image generation, StarGAN, data augmentation, text recognition, early-modern Japanese printed book

1. [XIC&IZ IrEan-afEEch 5.

WTHE, eS0T (Optlcal Character Recognition, OCR)
HEOIEICLY, WEBT —XICEENLILTET XA b
T2 L LT T2 ZERAHICRh-oTVD. THA b
T —H LT — & & g U CCFAIR RO R i LT e
EOWREAFIATE o720, F—FOFHENEZ M ESE5 2
ERTED. LMLERD, BT —21no07 %A M

MR RGE BFEET 5. EO—BIINRED b BRI T

300

ESEEMEET A val s gy Ui, EESRE
B3 Web L CEEOEBET — X 2 AL TS —ERXThH
D, EVEHERGEIR NG T LB 2 ARIClE T 2 &0
TE 2. IbI, TFEEGLOMHENZT XA N T —4 %
Bﬁﬁbfréﬁf~ ERELT, KIERTOHNT AT T =03
. BRO— A2 BT IS TR A RE T H D
ICAERE )2 SRR I J AR O EHE L 0 .

ya
>



The Journal of the Institute of Image Electronics Engineers of Japan Vol.55 No.4 (2026)

< % B o
hooX &
i v =B £ =
b B ow & i3
L o= i %
ok ok » &
i % A 7 Il
oy Loy oA
P O S <
= 3 L o fF
= & 0 b
oo % o3 oL
om % o o2
% » 2 &
4 W o # OB
il 2 T
T w oL o
mode e g g
N WoT E &
b [N S 7}
WL o K
HoLo& oL K
mo_#® g H
A I
B* AN e
w = W

[T G > B

gy b
() EFEOME T — X (b) ST s

1 EREEEOEIGT — #1532 SRR S D Bl
Fig.1 Result of text extraction from an image of an early-modern Japanese
printed book

IEREBEOWEBR T — 2 TR EIT o TR OB % E 1

WORT. K1 @IEEN ESREET X rar s v a U TA
BEN TV EEE IOREGRT—#TH Y, X1 bR T
UENTAT TN DTSR TH D, U
BoH>H, EEOT XA N —& L BIp 20T EREOTRL,
(=) FEXFE L GERRTERNoZEERT. Z0LD
(2, SCFRBilib RIS N < Ao is.

IARERE O SCFRFREEPME T 5 A BRI, ITREEE
LFEORENBRONT LT E RES B D720 ThH D, I
R, BUEER S TO R NRFEERSPIHFEERZ S AN D
NTna. f7z, EREEOHRFETEHRERITH Y, A
I DIZCHRDTRNELRTV. S5, UMHIH— X
N7 v MEBBBEE LR -T2, HIRESPENRIC K
STENREBEDO 7 + > MBNRRD. ZO X5 RXFHRO%
BEPECEIMIB LIc L 0, BROMIFUT % Elextg & LT#
F ENZBEE O OCR FIETIE, ITERE ST 2 LR 3%
LT ENRNETHD.

IEREFEOT XA MEEHE LC, IEREICRE L
TR TEMRREINTND Y0, Z 5 ORF5ETIE, 735k
EFNREE T — Z DI BT L o TGRS EE o LAV 5
NTWBEN, ERARERICITIE > T, ZOERFA
LLT, BT —ZORENETBND.

IEAREEOHRICAN O NIIETOZ IFHFEL TR LT,
FENHN D SCFER T EEEEG S 1 3CFTo Y LT
WESHTWD. LavL, BB 2 3070 MBS T Zipf
DR MZHE S 1=, HBBHE OIR N SCFOFE T — 2 &1
IR B Z L IZREETH D 9.

301

AFRICTH, IEERESCERE ORI A BRI E LT,

W B L7 StarGANY % AW =5 — X LR FiE 2R ET 5.
StarGAN (%K K A A VB OWEigEHE 1 >OFy U —7
THEEFRERAERET NV TH D, ITNERESUTE S & O
BURFIFSCFm G2 DR a8 L, BURFIFCT2 A L
U CEAEFE SCRICBE LR e ol 2 AT 5. &
FRi{E & BT — 2 BT 5 2 & T, I EE ST
TIVORBHNEE DM L Z2 KD, EEOSLTRFHTIXO LN
BLOETSEH R TH DD, AU TS 0 M
SRR U0 WV ORERRICIER T 4.

AFHICTIE, StarGAN (2, <7 g & AV =2l 0 58
AT D, /RO StarGAN (341 7 v — B A vz
Bl UVFBRIC LV ERERE FET S, L 2AD, T
BIZ7 v MC R o THFBEHEOIRNR IR D728, ERHE
BOILFEEBATIOBNRAIFICEN BT EAEE LN
EWORIENAET D, T, ARRSUTIEA 7V —HE R
KA S BEEEO LI IRKICEE B D2 LT, A1E
LIRBT Y NOXTFEEAS~OEMREFEHREL 2D,
StarGAN DOH%AKET /L (StarGAN v2 ; #%38) (2 L1 A& A
L7z fG-GAN T, Akl z A e 7 — 2 JEiRIC X 0 it
EEE T OIS EN_ ESER I TWND 10, L LR 5,
fG-GAN X 4 2DOF v MU —27 TH SN D 705 =2 2 k
DE. RFRCTIE 2 DD F v U — 7 THERLE 41, StarGAN
v2 R fG-GAN £ 0 LB ERET /L CTH D StarGAN (2 L1 HHK
BFEATDHZ LT, FREaA NOEIEE AREGOSER -

WS D, ZHUSE Y, IERESCTRER O S bR DK
NS SEi=

AMFEDOELREHIZLL T D@ Th 5.

(D2 StarGAN (StarMatchGAN) % JHU 7= T EEE 0 r3s
OIS DOT — Z LR TIEORE

(2) StartGAN ~D#fi > V) 3 OBAIT L 5 ST B 25
DOFEREEM b & 2 2 N OHI

(3) % B StarGAN (StarMatchGAN) (2 & % AR5 2 FHV
Je T —ZYRIRIC K B3 RERE ST O I LR

KL ORIILLTOM®EY Th 5. 5 2 = CTIXELEZEIC
DNVTIER S, 8 3 ECIHREFECOWVCGHRAT L. # 4
T CILERTIER LORHIFE 2R d. & 5 ECARMILOE
LEIRRE.

2. BEEMR
21 AREEXFREFE
AREITIE, BEFECEET L8 E LT, mREEICH
b L7 TR TIEIC DV GRS . BR O ITE A K
—a2—7 /L% v k' 7—72 (Convolutional Neural Network, CNN)
Z AW CEH SRR A RE L T 5 9. ONN X
TRBEETE & U CHRAI T SCFHIIR LTl TR L 2 2k



The Journal of the Institute of Image Electronics Engineers of Japan Vol.55 No.4 (2026)

LTW5., ZIZT, WRLIFENENIRLD 7+ b THEEKR
SNDHHET 2,667 FEOTAEECTHIG 4 £y Mg T —
Z L LTCONN ZFE LTWA, ZOREE, ZEICHNTWA
VNS 2,667 FEDOUTAEEE U0 D SCF ARG 1
0% THDH. IBIT, ZROIF 21 FHEDORRDL 7+ M T
AR SV DU 3,011 FEOBUFAIFSCFEig 4 738 7 — #1Z
MMz 22 ET, FBANTWARNET 2,667 FEDOUTIEE
SCFEHRIT T DR E A 97% E T L sg TS, o
DFERING, BIRET NVOMREIZT TR, FET—F D&
LSRR 525 Z ENbnD
LUy s, ERE SCEEBROIEITR S Tldkwn

FIRCAW B NITETOL IFBF L TR BT, REEX
FREROEE AL XFHERIL, EBEOEBRT —4 b 1
XFP O L TIUEET DM ERH D, I HIZ, EFEICE
B30T OHBUERE X Zipf OVER DIZHED Z &R BILTHD
%. Zipf OIEAIE L, HBWEED k & H OSCENZFEICHBL
FTHEBENEIRO k53D 1 IZHFITHE NI bOTHD. £
BRI, SEREREICRT 5 CF O MBUHE 204 L7ofE R, M
BEEIT k0D 1 L0 b7, kD 2F]HOD 1ITENWI &
DL SN TND Y, BT, 47 DIZUHRTINE L
WG IEE T — 2 I WA Z LM TERY. k)
W, ITREE TR TERE T — 2 ORI KE 2250
Lo TWA.

2.2 StarGAN

AT, RwSCTHEKRET /VE LTHEHAT 5 StarGAN?IZ
DWTCHIAT 5. EROAERET VT, | X 1 OEREH:
BTN ARNTH S, TDRD, B RNAL M
OWEGIEEEAT S AL, BHixtg b 725 KA AL O
IS TEBOR Y N — 7 BHEET HHNERH L. ZIUTKE
L, StarGAN [ 1 2D 3y h T —7 THEE R A A O
B R EE CEDAERET NV TH D.

INEESUTRRRO IO OT — g T, AL 7258
REVFXLFOT7 4+ Ve EHEABET 2 LT, 1SR
M FFOSCTF R 5 R T — 2 N2 5 Z L NAIGEL 72 5.

CDEDREET v NEOEREHRITFEE TEX D720,

AFHICTHE StarGAN % 7 — Z LR D = D DARKET /L & LT
AT 5.

StarGAN OEEEAE 2 |27, StarGAN {I—f%1972 GAN
LRIKRIC, AR ERG EFEBIERD D 2 DD X v b U — 7 THERL &
N5, EREGIIA B Ex L 7 T AT~ )bck ATTEL, 7T
AT ST D HHRE FFOEIHLG (x, o) 2R 5. — 7,
SR HRD VXA T TG S AN DG 2B OB B WS S
Dstarsre(®) & & BT, ANNEBNET D7 T AD3HRER
Dstarcis() T D, ZDOITATUVERHNDLZ LT
StarGAN DA ZHTAEE R A A 2 R OEHEZE A % [RIRF I 2523
THILENTXA.

FRBIFRD 7N B 52 B D AR D 9 B, AMEIRI R

302

2 StarGAN Ot
Fig.2 Outline of StarGAN

D RAA OV BRICLY, VTR EED, AREHR D N A A 5058
HBL] IFERBRCOFEE TN ND. AL AR
AT D R A A R EE R TR THY, £n%E
NUTFOR(), @QTEIND.

Lgtarcls = Ex,c’[_ log Dsyarcis(c'[x)] M

rf

starCls

=Eyc [_ log DstarCls(Clc(xv C))] 2

StarGAN [Z AN & FAREIR D~ 7 % 2 iifize L
P FBY D20, AL 7 T AT ~einbAERS
ARG (x, €) & L0 B A A ATFAM L, AJJHifg & FEA
G ((x, ©), )N —ET B L OIS BEITH. ZoLEH
WHIEEBIEE, DFORQ)TREND YA 7L —EHRK
Th5b.

Lcyc = IEx,c,c’[”x - G((x' c), C’)Hl] 3)

51T, AR E A OIS B2, HorHE
KEBATDH. ZORKEBKIIUTORG)TRIND.

Lstarady = Ex[l0g Dsearsre (0]

+E, . [IOg (1 - DstarSrC(G(x' C)))] @

StarGAN Dfefilas & AEplgsiZ 1) 5 BB T2l
TOXEG), ©)TEREND.

—_ r
LstarD - _LstarAdv + Astarcls‘cstarcls ®)

LstarG = LstarAdv + /Istarclngtaras + /Icycﬁcyc (6)

ZITC, Astarcis E Ay TENENY T ABFHRE L YA 7 v
—EMHBEOELERET HNA SR T A =L THD.

2.3 {G-GAN ZRW-iEREEXFTEEROIEFE
StarGAN ZHLIE L7-EF /L & LT StartGAN v2IDAMER S h
TW5. StarGANV2 [ZAZ A )La— RO AIZ LY, @ifgs

HalZ B DRHBERO SN EZ2 M L S B A RET VT
»H5. fG-GAN'OJL StarGAN V2 IZELRB A MR 52 L T 4+~



The Journal of the Institute of Image Electronics Engineers of Japan Vol.55 No.4 (2026)

H3 REFLEOE
Fig.3 Outline of proposal method

NEHAOMEREZ [A) EESE TV D,

fG-GAN (28T B StarGAN v2 7 5 D LR B i, 7
BERWEEESH D FEHOEATH S, StarGAN v2 T, 2.2
i TR <72 StarGAN & [RIERIZ, AJTHIRD B AR S 7z it
EEOATEBO A A~ L, FABR I mERN
ADHEB & —FT DL FHETS. ZoFEIZLD,
StarGAN v2 [T AT & B EEEHR ORI 2 % ZE & Lz
Bl LRI X DB AZ L L CTd. L Lend b,
TFHEBILT 4 ML > TUFBHRORN R D, 20
72, StarGAN V2 |27 o+ v NEWRE 28 72356, AR
BOILFEREBATTEG DO SCFHR N OITE A EE LR
EWVORTENAET D.

Z OREE I 572, fG-GAN TIE¥A 7 L —EMHE
S AR & BAEEG O L] HBAICEESHRZ S 2L T, T
MBI L 28MH 0 FEEZHEAL TS, ZhickY, B
LD T v N OEEREASOERAE TR H 2 LA
705, EBRZ, fG-GANIZ X DAREGR TT — X IEE{T-
7o & 25, EREBEEE T OFEIMIEE N M B35 2 &R
nTnad. LL7eis, fG-GAN (X 4 >OFy NI —27 T
BRINTEY, EaX IBREWVEWVIRERDHD. 2
T, KT 2 2OFy b T —7 THERR S B B e
StarGAN (ZARKHIE & BAEEGR O L1 8Kk 52 8 AT 25 2 & T,
R a2 N OFEE ARG OBER EoOmS EXD. 2
Wk, BT & S AR EAa BT

3. REFZA
31 FEOHE

AFHICTUE, I AERE SRRSO FA ERE LT,
B L7z StartGAN % W -7 — X JEiR LR ET 5. LI,
ARET V% StarMatchGAN L FES. $2RTFEOME AR 3 1T
AT ET, BREITFSCTEBE AT E LT, StarMatchGAN
12 K0 B ST ORHE A FREL U7 SCFEfig & AR T 5.
Wiz, IEREECTGRET VO T — 4 Th T NERE
SCFEHGIC AR A BN A Z LT, R T — 2 B PRIET
5. FTOFRRLE LT, EESCTRHORER LA X 5.

303

B4 ApTT VoM
Fig.4 Outline of generative model

3EOMRITLL T O@EY THDH. 32H T, rfCEEE L
TR AR D BSOSOV TS 5. 33 8T, IES
N8BT — 2 & AT GBS TRk o ik a2 o~

3.2 EREHERXFEBRDEMK

AEITIH, T — X IERICH 2 T EEE RS T 0 A AL
FEZOWTHBAT 2. SEREERSCTFEBOERET LD
MEAZE 4 (R, AERET ML, BHAREST SIS E A
e U, nfEFE ST ORHEE B U7 SO iR 2 AT
5. BT /UL StartGAN & [Rl U b U — 2 fliid & e 0k 4
LRI ko TR S L.

HRRET ICEBIT D KA AL VAR IITLL T O (T) & (8)
TREINA.

Litarcis = Eyc [—log Des(c'|x)] @)

‘C{ls =Eyc [_ log Dcls(clc(xv C))] (8)

StarMatchGAN Tl, X FEHKOEMEZ FH 570,
StarGAN (237 {4 & AV - Zififidy 0 8 28 A 5. Bk
AUIZIE, StartGAN 21T 21 7 v —BHiEEAE, 4B
G(x,c) L BEmiGt D L1 R TEESHRZ S, ERETNVIC
BITH LRI TORG)TRENS.

L1 = Eyc|IG(x, 0) — tl]] ©

S BT, AR T TR D BOHHERIFLL T O (10) T
aEns.

Lggy = Ex[log Dg;c (x)]

T [log (1 - Dsrc(G(x, C)))] a0

R TV OfGIE L ARSI T D BB, £t
NELFOXADE (1) TERSND.



The Journal of the Institute of Image Electronics Engineers of Japan Vol.55 No.4 (2026)

Lp =—Lagy + Aclngls an

Lg=Logy + lclsﬁ + 21 L01 (12)

TIZT, A EATTENEIN R AL VEERE L1 ko
BHRERET DNAIN—INTA—ZTHD.

cls

3.3 RSN =FET S ERVAREEXFRH

AETI, 3.2 B CAER Um i EFE R ST i 2 vV C
BT —22PBR L, IEH SCERR AT ) B OV
5.

SCFRRRRE T VORI, TRERE SCFEERICNZ T,
32 EiCAM LR EER S TEGEFE T —4 L LCH
W5, ZHUCKY, TET 2O ER LSS,

WHET VI LTEBGE AT E L, ATTEERE DT
TAZBT HEMNT L. BEFECE, @kETrEL
TLIRDLDOTIEICH S CNNOEERAT 5.

IR TR CIE, AR ILOREES T + v b Ok
PEICE W BT — 2 RRE LTS, AR S i B
SCFERE, EARERE TR SN D LT ERECHIRIS LD
FAFELTRY, BEFOFEET—¥ TIIRELTWAEL
FTIROSAEEEMTET D2 LN TED. I D OREEFE
OFET =K RIS T L ENTED., 2Tk, Tk
EEESCTFRRRE T L OREE T BRSNS

4. FHEZEER

ARETIE, #2875 StarMatchGAN % /-5 —Z JLiEF
IEOMAGERE ST R B A MRS 2 72D D EBR
%ﬁi.ﬁﬁi,ﬁﬁiﬁﬂi%ﬁﬁmim%%k F—4
PEIREZE WA CEE TR RO 2 Dl
4.1 BICENENOEFMMEATAL, 42 HiB XU 43 HiT
AERNERR & BRERORE R TOB R LIRS,

41 EERHE

AHEITIL, ERER L RMEROMEL T, £, Ak
FEROMENZ DWW THT 2. AR, ERERE T
{5 & EEOBURFIF U Rl & P E T — 2 & UCERET
NEFR L, EREERCTEG A ERT D, Al STz
FERA RS 2 2 & T, BEFEIC X D EREGROMRE
RIS 5. RIS & 22 5T T U StarGAN 38 KUY G-
GAN Th 5. 3 DDET/VCTEEIEM], AR, FAmE
—BER, P — 7 EE5HEE L (Peak Signal-to-Noise Ratio :
PSNR), “¥IEIENALE (Structural Similarity Index Measure :
SSIM) % [ 3% .

AR O E & 7l T 578, ARFEERTIX PSNR 5L
SSIM % F 5. PSNR (ZAM) D5 & A FImifg o> F-4) — Feqd
FTHSIBEETH Y, WA EOBHMELFHEY 5. PSNR O
FHARIIL T o3 TREND.

304

T CERT 5.

LZ
= — (13)
PSNR = 1010g1 7

iﬁij(ﬂ%ﬂ]aa MSE (Mean Square Error) 13522 82 Th
, UWFoasTcERIND.

N
1
MSE = NZ(gi —t)? (14)
i=1

TIT, IAAYEE, g 3R, NIZT— X AR
SSIM (IAME R & AEREHEOREE, =2 b T X b, HEIE

BRSO CTHER O SWE & 7T 2. APEiSe & AR

gkt % SSIM OFHEAITLL FoHX(15)TEREND

(Zﬂtﬂg + Cl)(ZO'tg + Cz)
(w2 + 12+ ) (a2 + a2+ Cy)

SSIM(t, g) = (15)

ZIT, e uglTENENAY G & LRI g ORI
THY, of, ofFTNTNAYEGE & ERERg DI, 0y
IR it L ARG g DI E AR T . € L CITmREA
INC72 D Z LI R DARBREIED S T-ODOERTHY, LIF
DX (16), A7) TEREND.

= (K,L)? (16)
Cy = (K,L)? an

ZDEE, K, KITZEDIZDDO/NSRERTHD.
WIZ, FEEROMEICOWTHAT S, FEERTIX
IR EE S THG OB A2 BT T VCEE S A L,
StarMatchGAN (T & % A= ki & & ¢ okk & 72 U4
TT —FYRBREAT - 1258 T — 4 8 S -G 4 T fiE
@i%@ RS 2 T 5. T — ZAEERIC A B SCT
X, BUREITSCTM#, StarGAN (2 K A ALK, fG-GAN (12
JZ BHAEREE, 35 X O StarMatchGAN (2 L 2 A pkliig T 5.
F7, EREHECFHEBGOLEFE T — XAV E &
TR E T BT — 2 AV L, T—
IR OA ARG 5. & 5Ig, BUREITSUTE# &
StarMatchGAN |Z L 5 pklifg ¢ 7 — Z YR 3 2 56 % Lhig
T 52 & T, ERET ML D AEREGOR AR RIS 5
NZ T, StarGAN & fG-GAN 2 K 2 AEmkmifg s A =54
StarMatchGAN %t L, StarMatchGAN DA JAPEZHRFET 5.
WIZ, 2 DOFEBIZHAND T —F v MIOWTIERD. &K
FECIE, ST 3 T ELE L 2 BRI
AR U7z REFE SCREig &, BURFIS Ui 2 32,
FEBRIZ WD SR 051 2B 5 12T



The Journal of the Institute of Image Electronics Engineers of Japan Vol.55 No.4 (2026)

IR TR (HEE)

7] 52 e AR 9T ) B 2

(prEIE AR SOl Gt E T %)

R & 55 40 EE 7 8 ] 2

IR AP A (CEakE)

R B} B2 48 4 U7 ) B 2

[CHTEEFREEL ] (RA2Ea)

R3S

PRBERERI) CRACET)

51 6] 52 e ok Ut 18 [ A&

5 FERICHW 2 I RERE SR

Fig.5 Character images of early-modern Japanese printed books used in
experiments
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Table 1 20 fonts of modern printed character used in experiments
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Table 2 Environment of experiments

CPU 11" Gen Intel® Core (TM)i7-11700 2.50GHz
GPU NVIDIA GeForce RTX 3080Ti
AEY 32GB
(6N Windows 10 Pro
7 L—hT—2 Python ver.3.8.10
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Fig.6 Samples of character images generated by 3 generative models
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Table 3 Comparison of character image generation performance by
deference in generative model

s StarMatchGAN
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I 77.23% 80.74% 81.12%
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SE¥JPSNR 1 6.5289 7.2802 7.3678
SZ¥J SSIM 1 0.3124 0.3773 0.3841

R4 BTS2 OB LD RMED LR

Table 4 Comparison of recognition rate by difference in learning data
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Fig.7 Comparison of recognition error by difference in learning data

WIZ, 3 DOERET WVZIIT 2 H R, AR, SF%)
M5 —ER, P PSNR, T SSIM OfER 2%k 3 ITRT. 4
BRI StarGAN 78 21h31m L bR <, StarMatchGAN [
bW RIS, StarGAN & R LGR 3 43D 1| F CHIE S 11
TWD. UL, VA 27— EMHRROF RIS LI A
WEEOEMGRIEN R ETH L THD EEZLND. £z,
fG-GAN & b LT, StarMatchGAN OB EERTITH-0 T
bD. UL, Ry NI HEEOREMIC L DR EEZ
5. X HIZ, StarGAN & StarMatchGAN DA BRI 23 G-
GAN LV BN E0b, Ry MU — 7 S OREMITAER
HIC b G LD EE2bND. FHEHE KR, ¥
PSNR, ‘F-#) SSIM D\ F41 1, StarMatchGAN A3k & @\ Vil &
RLTEY, fG-GAN NZIIUHE, StarGAN 73 HAKU ViE
ReZpoTnD. L EOFEMND, StarMatchGAN 13 StarGAN
ARG & BIEER E O LI EREZEATHZ & T, 5tHE
A b % KIEICHRE L7273 & fG-GAN & [RISELL B oo B Rl AE
FERLTWADZ ERERTE S,

43  FSEEERVEREREXTORMER

AECIE, EEEE ST BRI 2 TR 70T %
WCFEE T — 2 B L, BT VAR SR A OUT
BT ROV TR RS, FET—F DFEWIC X
LIEREHE L FORMREOEN TR 4 1 TRT.

FY, T X IREAITOTIEREE SRR OS R L
TG E ORHERIL 86.98% ChH DH. ZIUIKI L, BRFIFTILT
W% AW CT — ZJEIREAT - 72356 OFFEIL 94.69% &
720, F—A PRI L EEEeREN R E M R A I L AR
T& 5. &bIT, StarGAN, fG-GAN, StarMatchGAN (2 L 54
BRI A T T — X LR 21T - 12356 ORFHERIL, h?
. 94.78%, 95.83%, 97.16% ThH DH. T HDOT — X JLETE
IZBWThH, T—XILREITORWEES & i U TRl
M ELTWS. —7, StarGAN (2 & B AR Hi{g %2 M -84
1, BRENTESCT B 2 AV A & i U CRRERR O N
INEW. ZHUE, StarGAN (Z & B AR T SCTE R O
RBBRAFLENPDLRES L TN ERFER &
b5, F£i, INEE T OSCTERRICHER LR e
FHH L TW5D fG-GAN & StarMatchGAN % Lb#i4 5 &,




The Journal of the Institute of Image Electronics Engineers of Japan Vol.55 No.4 (2026)

StarMatchGAN O 5 23\ O iBakEE 2~ LT\ 5. U, Aisl
T~z X 912, StartMatchGAN A3 3SCF #7210 T7p < SC
DFRFG e E ORI L FFEL LoD, RO KR 22\ LA
BEARTETNDDEEZLND.

WIZ, KB T— 5 TEE U T s B 58
LFNZONWTHITT 5. BT — X OFEWIC L DA T
DI ER 7 1R T. T —ZERE TR NG AR LU
I3 O e 7 — 2 R T, SCPmifg & GRS
FRRE B 2R N L < A ohs. i osUFRikic
PARE7JELIME T R S 7220, StarGAN (2 X A ZE Rkt 2
AT, TH) &2 [ SRk L Vs, Ziboxs
131 W B ORFOSITRREEADITLVAIEEL TS,
—77, TR % [JR) AL TV 2 HITIE, miEoITIE
RICHE 2B R Sy, Zice L, fG-GAN B k&

" StarMatchGAN (2 L 24 pKEi{§ 2 W5 58121, 5Ese
SCFORIE T SCFICREH T AN AN D, T 0k

R b, EAEEE SCFUTIT WRE A R SO iR % JHV T
TR EAT D) 2 LT, CFOREE LI T
LT EMNRBEEINDS. PLEORER LY, StarMatchGAN 12 X %
AR 2 V=T — 2 JRIEE, SRR ST ORERRRE L
LFICHRATHDZ EREND.

5. F&H

AFRICTHE, EAERE SRR OB EA RS LT,
BB L7z StarGAN |Z3E-5 < AEAE 7 /L StartMatchGAN (2 1 5
T PRTFEARE L. BEFIETIE, StarGAN 1281
LA 7 —BYERAE AR EG & BAEER SO L1 BRI
BEHZT-Z LT, TEBGEHAWZKS D FEEZEAL
TWa. ZAUC KDY, IEGEHSCFORHEE LV BB
L= SO mifgOERE THEE LT 5.

RETIEOGRNEERGET 5725, 2 DO Ehr % i L7-.
1 DI AEEE SRR & OB SR BTG A IV C
3 DOERET M L0 EAREEE ST U A R
AR L, EOMRE T 2EMIERTHS. b 1
DlE, Kix e SUEmigE AW T — A RRIC X 0 R S hve
R T N DU EFE SCTII R B RS EE & e T A R
FERTHD.

AR FEBR DS, StarMatchGAN [ZBEFTETH 5 StarGAN
BELOG-GAN L bl LT, RN A KIS HI L7203 &
S ZE R, PSNR, SSIM OWFHIZBW\WTHENT-E
elEREA R L7, £/, 8a%k5E8RCIE, StarMatchGAN (2L %
AR E WA ICR b R ORI A R L2, S 51T,
RSO D, IEREEE STV A RO AR
EifR A VD 2 & T, SUEEEORE A L M T
LT ERNRENT.

PLEOREFR LY, StarMatchGAN 2 X 5 A=k Wifg 4 v /-
T2 PERIE, EREE SRR ORI N EICERTH D T
LHER SN D, A5141F, StarMatchGAN DA 2 8—8F A —

307

kR B LS ETAEK LR A EED Z & T,
LV R ARG 2 I e T — 2 IER ATV, EREHE
TR D & b7 DN N F A BT

SE M

) “ENIESMEAT X3 L s 2og 7, httpi//dlndlgo.jp/, [ZHE:
2026-3-1].

2) “WHART P Z VT 4 75 Y —, https://lab.ndl.go.jp/service/tsugidigi/,
[ZHR: 2026-3-1].

3) W9 BEOK, mURRAL ITANGRPN, AR AL,
https://lab.ndl.go.jp/dl/book/904016%keyword= F{ #f & Fr Ml % N
&page=18, [BH: 2026-3-1].

4) K. Kosaka, T. Awazu, Y. Ishikawa, M. Takata, K. Joe: “An Effective and

—_

Interactive Training Data Collection Method for Early-Moderm Japanese
Printed Character Recognition, Proceedings of International Conference
on Parallel and Distributed Processing Techniques and Applications
(PDPTA’15) VoLII, pp.263—269 (2015).

5) K. Fujimoto, Y. Ishikawa, M. Takata, K. Joe: “Early-Modern Printed
Character Recognition using Ensemble Learning “, Processing of the 2017
International Conference on Parallel and Distributed Processing
Technologies and Applications (PDPTA’17), Vol. I, pp.288-294 (2017).

6) S. Yasunami, Y. Takemoto, Y. Ishikawa, M. Takata, K. Joe: “Applying
CNNs to Early-Modern Printed Japanese Character Recognition”,
Proceedings of the 2019 International Conference on Parallel and
Distributed Processing Technologies and Applications (PDPTA’19),
pp-189-195 (2019).

7) G. K. Zipf: Human Behavior & The Principle of Least Effort, An
Introduction to Human Ecology, Addison-Wesley Press Inc. (1949)

8) BRM ARy, FiA s, A1l P, EE S, IR o SRfE
FEIC I T AR B E U R O A, BB 2T TE R,
Vol.2019-MPS-126, No.6, pp.1-6 (2019).

9) Y. Choi, M. Choi, M. Kim, J.-W. Ha, S. Kim, J. Choo: “StarGAN: Unified
Generative Adversarial Networks for Multi-Domain Image-to-Image
Translation”, Computer Vision and Pattern Recognition (CVPR),
pp-8789-8797 (2018).

10)PrA A, A1 B, EHEHESE, Sk A “ReEONTERE LR
T2V AR HBSEE SO RO IE, 15 HIQBE 52 S0
HEHLE T AL &S HH(TOM), Vol 15, No.3, pp.71-89 (2022).

11)Y. Choi, Y. Uh, J. Yoo, J.-W. Ha: “StarGAN v2 Diverse Image Synthesis
for Multiple Domains”, Computer Vision and Pattern Recognition
(CVPR), pp.8188-8197 (2020).

12) RIBHDK, AU PTIRZEP, S EFR(1895),
https://dL.ndl.go.jp/pid/765652. [Z[R: 2026-3-1]

13) RSBHEK, SURbAL FITIREE PN, &5 A (1903),
https://dl.ndl.go.jp/pid/765624. [ZF: 2026-3-1]

14) FIEREK,  SUDAL FITIAE N, B AL (1903),
https://dl.ndl.go.jp/pid/904016. [ZHR: 2026-3-1]

15) Brigefnde, #A%E%(1927): https:/dl.ndl.go.jp/info:ndljp/pid/1127099.
[ZH: 2026-3-1]



The Journal of the Institute of Image Electronics Engineers of Japan Vol.55 No.4 (2026)

16) RigEFnsEd, FHEDE1925),
https://dl.ndl.go.jp/info:ndljp/pid/1018382. [Z:H&: 2026-3-1]

(202644 A 6 B %f7)
(2026 78 H 6 H H=Afh)

mAR B

2022 4 WAL T RFERFEFEAMSULRE
BLEWFIERHE 1% MR E A B SR 2 HK
BT, L (FRR) ZRKTF LD R,
2022 FERIKFBEN S LR AR FeRHE
THFFEE. 2023 45 NEAnAE R AL T2
FRTBhEL. 2026 4 Rl KRFET — 2 A
T ASEEGEND, BEICED. EiGE, H
SRS, GEETE BT AR e

7T B B IK

2024 4 NEAREREIE IR T 2RE. 2026
HENTATRR KSR L TR Se B B T
SR TRTHERE 7. BUE AR
EEHEBEINCEE. BRAHEICBEIT 5
BRI REE.

fE T & (IFE&8)

1990 4F 3 H KRBRKFRZERL TAAFERHE
TR E T, TFEE () L—%—
R AT S, BRER RS LA
Rili, Bh#d%, #d2Zi%T, 2024 43 H Iy
ARG Lg%, BRI ES. 2
Vo—&Z ¥ a v, [EHmEET, Meest
B AR R, B EEE S, B
FHmifg 7224, IEEE 72 EORE.

308



The Journal of the Institute of Image Electronics Engineers of Japan Vol.55 No.4 (2026)

F0ETLEFLS— - R UH BERE

The Report of the Tenth Presentation of Alexander Bain Award

A VERTEEES

Alexander Bain Award Committee

1. FANE

[7 vt = CEITAD D 13 FERTNC Eig S
THEIARE SNIEARAEETROUEBROHHEETH .
ZDORBR DORAEIZ DWW TIIARFERFEEE 225 5 (Vol4,
No4, pp.509~511) OWEFTLHEEL TSN TZ&E 720,

2. XEEDIRE

AEFILRERBSICBWCH 10 BISZEE & L TR
HR7or—%RH L, S84 6 A 23 HOAZEARET
FF U BEAUL, o XA RS TR S =5 54
[ E 2 RERARNE B HOSFISHESH2S B2 TIE
L QWS N B EHEO ZHIE AT, FRAS
DRI RDHTA Y TA LR EERR ST 2 b dh
v, WEXELVSEEOBANERERE DA L, 25
BMEDOTTEOMTE/RDIW ool SRIOZEFD
WRENE (PAT—v 2 y) 1 [ETESCEEHEY 2T A
DICERRIRFSEIETE - #EME(L & FTEEHEE] CTh 5.

BEEAIRGEINTA XNV EER SN KFRKORBEER
5. Fiz, INICKERO ZEOHRE: (& 1) &
SEIBREA BT .

BEEA AXNERLGSHTZRERER K

1 KEFRIK WK

1970 4E WO TERPR PP TR E Ll
B’iET

[RI4E~ BN A /N S WEER R L =T ) S D"
M - BEWmADERL, VAT~
> ELIS OBHRIZiEE

1985 4E~  NTT $ri #2005 = C ELIS Db
NTT-IT |2\ LE 3 SE %14

1990 £~  NTT 2 /b — FHEHERE AR TR E D
Interleaf f & @ IV KiEf$:, OMG O
CORBA % #i#&

19934~ NTT bt aa—< A L ¥ 7 = — AW C
NIRRT SRV AT A EAE

19954~ INST= o U=7V .27 (B ICHEEL,
TEY Y a—g UEEAY

20004~ INS = > 2=7 U7 KR IZFRax®
AT LR (BR) &b, =AMLY Y a
— g VIREAHY

2004 4E~ B ¥ AT ATACEEEL, XML
BEEH DAZHE( L 2102

2007 -~  WREERE NPT A KERICHEEE L, @fE
VAT A TERERRE LTI - #F -
TER sk & H 2

2011 4= R B AR

[RI4E~ R L Bkt

2015 4~ P ETFEIT 2T 1 I BTRE

2025 4F [l #ITRE BT

BifE TV—=F A

02 - ZENITHIE :

1994 4E~1997 4£ OMG Japan SIG %5
19944~20084F  HA#KHS 47 =7 MEPEE
LM EE S, =—Y = v MiiRGFEES,
XML EERFEE S, MRBELEXT A

(AIDOS) #FtEAE= A

1996 £E~2002 4F [EHAHEET VXL FEa A
MFZEEEE RS ; 2002 4E~2006 4 [A] T4

2004 E~2006 £ W3C  Advisory Committee Z5E5

2007 4E~20104F HE{{@E FR2A X T —% SGEAE

2010 4E~2020 4 MERETFRT VX NY A F—
LA VHET I a UGS RER

2020 FFE~BIfE  WBETFERTUINI 2 —UT
Lo NS RIERER

O HIFE

19954 INS = =7 VU v IHEHRY

2000 4F  EHALBEES ILTE

2001 4 R ERTLARMEES

2021 4F WEfETEES Jxon—

2022 4F  ERE TFE FRKSERE

309



The Journal of the Institute of Image Electronics Engineers of Japan Vol.55 No.4 (2026)

REFARER S2H ZHE

Z DR, TEALSCGEE IS AT LD SBEOFEE
) - (L & ERTREEE)] LW O BETTY LR
— e A UEEGY, FEFIERICENET.

BT SCEA~O B O FEIL, 1980 4EXHIEHD Xerox
PARC IZBTJ 24 AT 7y eEx0natv” FaEB
J 5720 Smalltalk TL7-. HHEOAT V=7 MMM
BB LT, NTT © U 27~ 3> ELIS OB¥ %3l
CTEBLELE.

1990 412, K[E Interleaf ££7> 5 NTT 7 /L— 7| ZHi{4,
BATE, WREE, $aAE o @ e RE 2l & 3 2 A 3
EERE Y AT A0 AARGER ORI IRE I N,
FIZ OFEMTRETH IRV E L. 2OV AT A
1%, Lisp SiECOA AL~ A X)A[HET, ELIS TH&
L= Eifins e o F FIGH T& 2 B c L7

ZF0%, INS=> =7 U7 (KK 7 Interleaf t:D
REJEIZR A BIEL CXEY ) a—va v HEr
LM LUE L.

0%, BAXLEL, A7V s MEMOEYE LA
ThHdH OMG THEEHELD RS 4L, W3C 12X XML
EaviR—3xr hETDH Web £, EhiIZkEwrT
4 w7 Web ZRELCAXT—2HAN, 4> hedf
Mr~EHEBLE L.

B 2T 2007 FICA X T—H g7 n—"7

(SG) #3rhH EiF, XML #EAIEL 2o l-mikie/s
Web OF —HBIL TN TY XA, BRI AT
F9E, EVRAR—EA~OIEREZRE LE LR,
EHEEENEDD EVRASEITE LW &5, B
Hiflt &AWy - FEE B 7 A — A LE Lz,

DX RN ORFRDI T VHNY A =D L
AETIa Rl [TV 2= DT b
ANSCEEWFZESS | AR SETWE P&, BB TH3E0
SERERAIT & AN - FBER 7RIS A Bl LISEBNC & 72
LEoTWET.

BEIZRLD iV E TOR R RIGEN A L2 TS -
ToEERRICTRE R U _RF B & 3RS, iR R Fa Dig % D
THREATTSELUET

3. LTIV

INFECOARFEAOEMPRELREV KDL L, K2R
T OTH 1B S 4 Bl THEE OHEHESOK THICIT
ST, BSENITa 0 RO T TOPOERME Y, F
VT A VB & TR o T ARIR KRR L ORE D F 2
FAGAFEI, ZHAE 2 4 IIRE O TRV,
F T A U TOFERRKESZME I LE=—%2 T 5 &
WHTETIThN Tz, 86 B LA LFERKE LYY
s, KEORERIIFRRKESTITO 2 &1Ly, BiE
IZE-TWVA.

ERRE EREOSBHIES LIz eSS TR, 4
% B L OBIMFE N RIAD DFRRE DGR RE AR S
LT DTHAH. ZEFICAHORVET, Lk
D LR o EERORFREEND L BN R 5.

2 hFECcoEwELSTHE &

e 7 D ZEA (WHRR)
T R AR
#1E | 20134E5 A4 17 H B JINbR—1E
2 St
#olE | 201545 H 1S A PR LW
#30E | 201645 H 13 A PR %&—ﬁ;%
LT E
#alml | 20184E7 H 20 A i K
* v T A | EHEAR
HSEL | 20216 H25 B | s L apkkss | pE—=
NA 7 Uy R il
56 [H] 20224E9 H 1 H FER A g&iii
NAT Y v R | £
BTE | 20238 H29 A | gyl g;iagg
NAT Y v R =
Bl | 2044827 H | spyphen WA &
" . N Mg RETTRR
HOm | 202548 H26 A | HEIRKS TR
10 | 202648 A 25 A | AFRIRARR KEF K

310




The Journal of the Institute of Image Electronics Engineers of Japan Vol.55 No.4 (2026)

2026 FE % 54 B BREFFRERKEZHRE

TR

MRS FATEER)

RPN
The Report of IIEEJ Media Computing Conference 2026
Makoto FUJISAWA (Chair, IIEEJ Annual Conference)

University of Tsukuba

1. [FL®IC

2026 P 54 [BIEGE - FRFIRREIE, 2026 458 H
24 H(A)M 5 26 HRNCHIE R FHIE X v o "AFRH T Y 7
EWAT 4 7T 2=d CRESNZ (BE D). KARSIFTAY:
DN, HAEGYS, HAGIYS, HAHBSSOW
BloEoThEE Tz, £, REARU—L LTS
LU XD T 1452 RREOSIMNEL 794 EFFEE LD
B LIboo, B ThHoz. ZOWRER 1 IR,
PUF CHEAFERREITONTHRET 5.

2. R=HE

21 ERRERGH S UERSE

AEEDERNE DS & 1o R RZHPE v 3
AFEHTUTI1E, OLIE 7 2T VL AT SR TH
1053 TH Y, HAND LIFRIFRE L5 RIEGRT 7B A0OH
TR CTX 7z, MEBRIITICHERAT 1 Ta=4r 0D
BYOD 2 SOEHEE (AT 4 T h—/L & HRFFESES 1)
ZHOTITY, FRAZ—k v a Y FAT 4T ARy
AT TITo T2, AREIL, BBz iEAL L, Stex5k
VB OB T A L TOREE LT

AR TR KRS D&KL, Conference Track &

FE1 HFRREEBOEHRAT 4T a=A

311

Journal Track % #% 7 L7=. Journal Track [ AR&EHE & Hhic
D Gl VAT B e e T N S VRV el k- N Y R L KT
Z % CER R S VTGRS & G - PR D FHE S T
EWVIHEETHS.
ARZIHIFER D KRG, WAEHEOENRER, T
o H— e o VEREAD O S £, BES
X2 AEOTF#% 6L VEATZY TAIZHD THR L) T
Fha L7z, 7pds, BIREREGmCRIIIEkEyY, A~k
BHLY— B A Peatix & EasyChair Z 2L Z VR L7=.

22 EITREESDEK

AREDOIATEEES ORI 2R 2 18T, AROM,
ZEE, EIFT—FREBEDA L= H TH I E NN

&1 BIEONR
N
SHNEER 79
Nk | =8 29
=B 10
SRPE 5
FEmBEFE 17
4. 1
RSN 17

=2 FTEREANH

R AR (CRIERS)

AT @ (GRBOR)
eA FH (SLAnERY)
A 28 (NTT WFERT)
B sttt CROIEHAT)
AE B CRIERY)

s HEF GOLTRAY)
Pl 5E CRIRTZER)
E flZ (KPR TR
ek A GRBOK)

[ S I C TN )

a5 hAEEE
s LRIEERE

YT vy a REE

RAZ—k v al RER
Ao I ViEEEAR




The Journal of the Institute of Image Electronics Engineers of Japan Vol.55 No.4 (2026)

3. FAfERR
3.1 RFEDEK

DRI IFEEETR 2 fF L R D D, EEEEEO® >

vailg, Wty iay, FAvyvar, Sty a
v, RAX—t v ay, ¥EEyvarnbERENS.
REDHA LT —T N ERIITRT.
32 BE#EE
EHFEHHRO® v v a USRS E LT IOR T

[ —WHeyrar 2®vvar off
[2] L'y ayv 4t vyiay 181F
[38] "AxAZ—tEvary 1kyiar 5
[4] tEEya> 5tyiar 174
(77) FREE & G T 71
(1) TYHENLATE A rF 2 11
(V) mgrF 51k L ARYE b 21

%3

(=) 7R TNRETFAI v B2

() Fer—MEDMEOWANS 44

[6] ¥ty ar 14

3.3 HAlFEE

FERIGRTEIE, 2 F H RIS 2 50 Lz

Bk O, 10 MO CEA RN RFEDO =4
FOECIZ THEARRET O RGERETFiE) LT, ZhETOI YK
B DHFZEIC DWW T TR 272 < B3R, £osng
b FEBRICHIBRIT 0 R E T > THD &0 9 IREREL Ol ¢, FEi
LTWertWnWe (BE2).

£7z, FEBGER @TIE, AVLT -T2 TROHK M
BEND (7Y =2 ) AOEBTHE~OIRH] LT,
TR ERAKERDMENTHNDE 7Y —2 ) A ADJFHEL L 2D
Bz 7RSS BT 2 H5E R 2 THEr W2 (BE 3).

B A NT—T )

312



The Journal of the Institute of Image Electronics Engineers of Japan Vol.55 No.4 (2026)

FE2 FlEHROOHKT
FE3 FilEHOOHT

34 BWR - A1 UHEBER

H{EE T 2B T I 0 1 ETRD LIRS ¥k %
FiT HREAD, BHICL VERKEDOHTEITENT-.
WL = 0 —Frs i, EBEHwmCE - BEHmCE, 2025
EIERITRERNE - ERTE, MRS EFREORE ThH
D, FORMBHEIIKRFET A BOEGETREER B RIEX
o el BREFHINEIIS R LEL Tho T

Flo, FRERRBEYEHOTHEAMDT, REIR - A XL
DFFERFRED ZHIEIIIT bR o2, T Lty
B VEOREALER L, 2 EH SRR &,
ZORWMHE TE ALSCEFE Y AT AOJEEIFEEE) -
L L SRR EHEE ) A TR L7z,

78, FEOWIRED S LRI L0l 2024 4
JERESCHEMS NI PAERERRE 2 A RETHAEE L, 2
DOEREE 70— T ORTEf Lz, AR E 0%
BHH—EIIARSE Web ~— V% TN E 0.

313

4. FEH

%5 54 [PIE{EE T FSER RS 5 £ 2 i i
LV F LD AFEELMEEICS] & HHE CTORMf &
20, T REAMETEL, A EERSARSEOSINE TN
RN A TH -T2 DITHR LT, ke & OREH72BIR O
D, PERFCHESNE IIMAEE O R, TiEL
FFERIIEL o7, 727, kv a o ClEIERIHE
FEITEMN e EH, BRBH IS B OMFEDOFBIZD/H
DERENEOLND BVWRBIT o7 EBEZTWD.

RIS, REFATEEOERE, FROERICIIARSHE
FED T DIABRE N HIEE F LR DL ezl E,
HIIARKREERZDZENTEE L, ELEILP L LETE
T F, ARV —REZFILHELT, THXEEG--
BRE ORI S, ZOHAEY TESELE L LT ET.

S 3R

1) 5 W BE o 2025 FRBEE 5 53 [ R E RIS
ke, R 25E Vol.54, No.4, pp.438—440 (2025).

BE W (E£E)
200843 A #f Ml K7 Be i L af et
HEREE T, 2021452 A K0 HUE RN
BT A T 0 7 RMEESE. BUEICED.
2025 4E 70 5 2027 4E & CHIGE T HRRISE
BHHLH, AL a—ETTT 4T R,
WY I 2 L—a T PRI
s



BESFFLY

%5 358 ] HESLS

1. HE: 2026 49 H 30 H(7K)17:00-18:00
2. Bpr A v 74 v (ZOOM) BifiE
3. HEE - HE22 4
WS E 27 £
(2E] -
(RI&E) WH., B LA
(fmEE] Sia%e. &, £
(fmE] SR, . B8, #O. B e
(BA75] R, SR, PEAY
(Fa5] e, OREE. K4
(Hefie )] g, =8, MK
(] €% . 115
<HWBR> KFE

5. iF Al NHEISR., #FEsk:

314

HARSHEER

4. - EHR
H2Y
i [l G S e el <HNHAIZE>
(1) FRE1: 55 4 [4ERRSEH <BEERTRAR>
(2) @B 2: 585 5 MEXRRKSETREREEICONT
<tEakE>
(3) FE3:¥A57 7V FORELICHET 2 #HREAKBEICO VT
<tHEaE>
(4) 384 WS DF o ERE LIcowT <REAHEZEE>
H &
(5) & 1: WERBSWE <NHfFEZEE>
(6) #HiE 2 MEZEE LS <P ABHEEE R >
(7) #E 3 WREEYAESS  F 12 HERMKFEREICONT
<Hik>
(8) M4 7xu—EHli, 7L*FHvEx— - 4 vE, Hiligo
<H¥m >
(9) i 5 IRABRHER I oW T <HH)m>

&
358-000-01

358-001-01

358-002-01

358-003-01
358-004-01

358-005-01
358-006-01

355-007-01

LilzonT
355-008-01
L



<BHLE>
BT
IS

(& B Web| ~DZEFEH O BRE

WEATIE, BIE EEH Web (7 3Ixy b)) ZHHERLTEY,
2026 £ L0 2B ORENEZEH Web ITH— LT £,
SEXFLTIE. UFTOSEH Web I2T7 7AW X SEBEOEE
REMEXTET LY, KALSBEWELET,

https://iieej.shikuminet.jp/login/

SER—LX—U~Ou A DRI, a A ID, SRAT— RN
CARHOLET, TRROBMWAEDLEIHLEETA /LI TIEKE S I,

(BEIWE DR )  gazo_lieej@iieej.org

—fRtEEEN  BfgE R

T 116—0002

BRI X 3-35-6 74 A2 A~ va vy = EE . 101 &
TEL:03-5615-2893 FAX:03-5615-2894

E-mail: gazo_iieej@iieej.org

315




20264 R T P R R T E
WFoes 54, Bt A BAT TF—= ) A
. - ARSI Sk

EVa7 A a—F g | EDITE SR AE
L7 T—ysay7a0as [PHTROR) - 8RN (g s) B 11724(5%)

2240 0K)
H3319[m e S (PERELTH25H [k T— g — %

()
#512[RIDMHAFZE £ 27 (778)
55 VMARFFE 215
21[n] 5 B R 31 ()
AT IFFESS
#513[E DMHAF5E 2> 3A (FiE)
320l FE 2% - B 3%
BB 7 +—F 4 |38 (FiE) i
2027
Fa—iges 3 (7iE)

FREOBHE, VT EG—RIEST  “REBERE *EROFEERRIGSREABIET

&P+ T116-0002 FATHEH) I X5 113-35-4-101

316

—AEEE N B E RS
TEL:03-5615-2893 FAX:03-5615-2894
E-mail : kikaku@iieej.org
https://www.iieej.org/
https://www.facebook.com/IIEEJ




ERETFFES F 319 HHfES in il RREE (2/24 OK) -2/25 (K) FfE)

TRIC XY, BRETS H 319 B oRK MLz mE L L E T, THROEMICIEE->TT
JEEEL 2 & v, SENTHEM (e 7 —FaG REE) LAV 74 itk 47 ) v FIERCTEMEL
9, HEETFE2OE KA TE aAv b - =] WA, BREHERELZIT> 25T
FEEIC LT RS EFRNE | 253 5 TETT,

_ga_
B~
Eifg—ix (B, RS, CG. VR, 7= X —3 = vEd. WU, EEmEGEGR,. BiRss
b7 EMEIA S v 3, Bhw. FamoRRDEDL £3,)

WEEfEH -
2027 2 A 24 H (k) 13:00~17:30 (FiE). 2 H 25 H (K) 9:00~13:00 (F5E)
B2 HHIRERFEBICIV F v v e LI NBHEEEEDS D D £3)

WL - R
B v 74047 ) v FRIfE, BRICEE A 1IFL72 0 30 itk
(FEHETT P FRIFE X, SBRORIIC KXV EHIC R 25605350 £7,)

W CcoFEE - HEEA
i 7 —EEER A St KRR
RS IRL 1 TH2H 15
https://corp.okinawa-cellular.jp/corporate/profile/

REKEHEIIZHDO PCICTTETARHEY AT L Zoom OEEILEAKEEIC X Va2 iEE L ooRKE»1T
S TWiz7ZZE 3, FRATH E TICHEKEIC Zoom ~DEHEIHME BT A —VFICTEHBEY LET,

BEFR P INAREZBEEL, 2078, USB X €V Z(CT PowerPoint 7 7 f VEHEZJETHEST X
Vo)

B+ o4y codkk - HEHEEA

RRKEIZFHDO PCICTETALHEY AT 4 Zoom DHEHLAEEEIC X W FEH 2 iE LooFKk L H
OB EITo Tl EEd, FA~A 7, W AT, AV—Hh—%l{27- PCR THELZI v, HEK
HIH £ TICHREKE L SMMEIC Zoom ~DEHEIEME BT A — L FICTHEXY LET,

WHGARRYIH 2 2026 412 A 14 H (H)
SNEA 7 + — L https://forms.gle/RHFBRMRG3gfvQBKFA
KO BHLIAAL T v, HIAZA R, FROMELEIH L RETEZ X VL 5,

317



W EfERUIH 2 20271 H 25 H (A)
FioH% : AdH 4R 2B#H 2~4H

BSE (PREERD) 2,000 H CGEREUC XY —HBfEDBEA&IZ 1,000 e L)
SINHA, BX O, SM&E O EFIEIEN LT,

W= AVF - P —ELRAITDODNT:

gt (RESEM/IMEOHE —FEES) Tld, RRABDZ OBRFERIERLL L ORI THRES
52l T 2720, RERFOHMBICHE DT, YEABEH L 20 H B FHANCHERE O w85
FoiAll LT, YHERRFICEMSa Ay P2 L, EHICKEH, a XV FERREICEMNTE [axy
Fed—Evx| ZEMLTET,

CoY—vREEHT 2L, BRICHL CL VAL RmB I cE £ 30T, SEOWERT
DHENEZ R ICEEERCE LT 2 2 & et d w3 BERE 1L, HIARKUIR ICHERE
FTHERIVXEMEINEZTvr—bT [aXv b - F—EAFLE] L THELEZI W, Ak, AY—V
ADMNRFAERBUCIIRY 225 Y £ O T, m&HRICHEIDZERIE T REZL 2DV ET, b
HDLO T THELEI 0,

Wt RSE FREE IO WT :

HRETHRH MR I W CTENLIRER 2T > &8 FORE S LT [WHRSE T4
] #BEETARG LI, EEKRRUTOL B ©F, HEAEHEONRE WiRKCH T2
FREHRFIT BT 35 U T) EFRKRHFAALRFICEFAHZ TEAL 23 0,

~ AR E OZERIC B TARERE (FERAEY) THHT L,

~ IR BT 3 REREHEICBE T3S RUTTH B T L,

—HRCFAEERE LR L,

WAk BN HERE TS
T116-0002 HHEFIIXF)I3-35-4 44 v X=v e a v ZEHE 101 5%
TEL: 03-5615-2893 FAX: 03-5615-2894 E-mail: kikaku@iieej.org

FHIC OV TII¥EA T — L=V CIEXEEH V- L £,
HRETFEF— L=  https://www.iieej.org/

Bz Dfth :
YEATRMRETREEHLLCEY, P (EF7740) OHFIEMEEE T 5720, T
DONAH ISR o 1 EMATE 22 TETT,

PLE

318



Ea7lavEa—T4 U7mXBES WXEE

EGEFFEBERER

ECaveds74v I ROBEERELEEDA7INAVEA—T A VIHREES RED 27O VE
A—TAVIHAESR) L1993 FIZHREL, PURDOIALABEUVTI—I2a v T2 B L TGEREFETHETHT
ETHYFET. TITHREED, REOWMXFESETROZBICKYREWV-LE L. EERAXIEIAER
WXE, LU, AHEORRIZELYETOT, E-THIEET I

1. ¥—7—F

TS24 9D ADEEE (LAY VY, EFYLY, BIRETIL, YIalL—Y3aY)
G574 9D AVATL (AHAT/INA R, GPU, Web/ ENAILY AT L)

TS5 749 9ADER (RIVFAT47, P=A—a, AR, ERGH HBFRLE)
TOANTTFIN =3y @BDTYAE, BERA TOALIVO=TYY)
IVATFAVAUR (=L, I—Cxz0 b AIHEERA A4 359 23 VinA)

VR &8 - [t (& /IRBEE, ARA V2 7x—X, RELE - BHMETIL)

E{EALIE (EBORT - 50 - REE, E2a2E95T740 v A0OREEI
AVTUVIE (R - FMT—I0REKRRE EBREARTORR)
CNGIZHOLTHEEEZDL D, FUHFLLWELLKYLELWSIHENSOMERREDOBRBEZHFLTCLET

2. WX OMOFEEE L Rk
M3 T a—bR—/8—] 221+ FT. thOERICOWTIE, BEHENNBEZHERALL
T, Z2IHFT52NESHhERELET
BYHFEWEIBEDORXRBER—TT. GHRFRENFESICHICELLEN > EEIZIE &F
DEFwELTHRLNET.

3. WESRT EREFFRE 2027 £10 A5 FE (EFMH)
4. FwmXixtE#EIA 2027 £3 A 23 B (k) &

5. WmXDEfEAE
MXERUATLLY ZEBEESL.
http://www.editorialmanager.com/iieej/
WMXERICH->TIE, TEREOBXEBOFSIEEZI—FE<ZELN.
https://www.iieej.org/call-for-papers/guide-paper-submission/

6. MLWEhtiE

BREFFEREHER
T116-0002 BRARFIIRFII3-35-6 SA A RAIU L3 V=mB%E 1015
TEL: 03-5615-2893 FAX: 03-615-2894
E#%RB 8B hensyu@iieej.org
http://www.iieej.org/ (BFI%xFE)

72 MREZER T Bt CEiER)

7 A b b A IR (ekdeimok/ FARER)  BRAD Sets (FRAIER)
% FkiE (FIBER)

319



2017 4£ 1 A 6 H&ksT
2018 47 H 6 HkiT
2020 4= 10 H 2 HekiT
2024 411 H 6 HeksT
2024 4F 12 H 19 HKLRT

WXEROFEIE
1. xR
(1) #HaEm
- FEIT REROTSIE], [REANVTr—~ v b ZFERR—LN—VO [F55E), 193

MCGGEl b AT — LT, B OHElREZT 5,

(2P ANT F—~ v ;] & TeX i, Word iR 2 FEEEMEfi SN TR Y, HiR= A B IO

W25 55 BB O =912, TeX IOFIHZHELE L T\ 5,

JFREZIZLL T 6 FEN & 5,

O F3C : BREFHINICET 2 MAIR 2P 7R, BHRREIR, Mt R & Fifmm s (7 r~—
R=) LLTEEDELD, HLWT AT 4 7T OREEZ AL THWEHRLTH Y, FHE,
HRME, FEEME, THECESWTEHMET 2, KAIE LTRHIY B3 8 =T LINET 2,

O va— b= BFGEERA e VRS 2 B D, B S DR BAF /RS, B LW AR
BFohlZ LzfgtmEe LTEeDizbo, JFHIE LTRY R 4 =T LINE T 5,
Gas « Y AT LRI OVWTILE AT DOER TR L T D)

O VAT LBFSERSC - BEmSCOFHNE, AHMEE TN, BEFEROMAE LY, SWvidz
NWHEICHRER D Y, BIBEMERIEL VER TS D, Wty AT A ~IEH AT HE
ThHU, FILWIANRINTWD b0, JFAIE LTHID B 8 =T LNET S,

O &l : R, EH, WER COFLVREEZE Db O, &5 WIEBEOFEANTFET
RBERET, LT LEMAR TR TH LW JRAIE LTHIY B3 8 =Y LI ET 5,

O H—_AZH: FHLUWIEDORFL B LT, BEONE - %% & 580 FICERAT
F, HER L CEOMESITEBHMEIZL, RMRREBEZPALNCT I EEEHNET 2%
X, ZELEOME, SEBOER, REOFM, FFEEBEOERICEG LN &N
REND, Fo, UTOBEFEZHT-TZENLEE LV, ZOLBFICEET 5N « 318 « KO
TNON, MERESCEBREICGZADHBEZHEM L TNDLZ L, ZORE~OBAN, B - L
AE~OHER AL L & DI B~ D R H 72 25t 2 il 3 5 AlREE 2 55 2 &,
JFATE LRl B3 8 X—TULINE T 5, MBI U THEEUS— MERETHZ &,

O FEE@M : FHRT 4 — NV RU—ZIZHT R, TR, BEFHIFOH - elad b
T, BHRRFHORBUE - HAFBMEEZAE L, EBORES (74— RU—7 L ETe) b,
fioFH (L0 —ieHEm b ETe) ~OFERRENE (LRI, FINEH - J5H TEerE
el EREL L0, JFATE LThID B2 6 X—Y LN ET D,

M Lk, BB EMT O - FNERICET 5, 74—V RU—2, VAT ABSE, v
AT LEAN, VT Ny T EE TV r—va VR, Fon - R FE, A 2T
= — AR, BB - FHlGE, B R, T R 2B E O EH E R,

JRREDOBRER LOEH O L LT, fis, ¥ a— b= — &R, EEwmXonThy,

EHEDIBUT LA FBAZEROERBELIIFARBETHL I 2M0ELT 5,

FREO B EEET 5, W, Ya— b= 3—, VAT LB, EEERC, ER

320



DWTIE, £ OBREIRE RN &R & F—ABEO b O, Bk L FE—0FE S LI
DR EHEOFD 1A EFLEEIZL > THOABR IR E - I3 ERT o512, K
HIE UCHEERE Ly, AR &%, WHAOERE, MEERBIOEAT, K, S50k
B6, MEREAZWS,, 2L, RERFIIMMTS (BSoF22ET) FOFERKRE, R,
VURTT L, ar7y LR, SEEEREO TR, FEFARAH, YTSmEZES TR
HDREITHOWVWTIEIZORY Tixlew, o, AEFEICy g — FR— =L L THEIZR -T2
DIZHONWT, FRZBEMLAEEZRIEZESE, e LTHOERR LI DIZO W T B &
RIS T2,

(2) Ha
- BRFRE T, 2CoFEEEREHIRT I L, 270, BEMIT I ORY TR,
EHRIIUTOMIBERON—V X0 2 —PREETo7 ET, v 74 LTRERHOTA L
(ZEANT =~ M ZHEHUER LICRIUEROT v 7a— 2175, wmlifmD~7 7 A
T pdf TERX (TeX O dvi #EH#a L7 D) Fizid Word B E T2, TAXANVTH—~< v b
EERT 570, JFHlE U CRIEETR URFRANICHAIAT, (BROBE L2 DRD7 7 AL
ZRIFFICT v 7'a— K952 EI3AHE
https://www.editorialmanager.com/iieej/
BRICEL CTEM S 2561003, FRFERMEHESEFITHRO Z &, (@ © T116-0002
HORESFEINXTE)I 3-35-4 S A4 F v A~ g = E% " 101 5 TEL: 03-5615-2893 FAX:
03-5615-2894 E-mail: hensyu@iieej.org #4255 im0 24)

2. WWMXEHE XS
(1) e
© TSRS HP B ICEE LOWETIE IS L o TERAE SN, TERER, TR £/203 K

Rl OWTFANTHESIND, Batfald, PRFER LV EKEFELICA =L THRAIND,
7B, BEMRBREHEIZ OV TIEY g — = =% &, WIThOIT I —DimILTH-o
TH 24 EOEGH OReE LE L T 5,

FEA 7 1

WL, WOREETIHET 5,

B EANRICEFEOFRMER S D Z &,

HHME  BRNENFRCEEORIBIZELSDLOTHD Z &,

EEME RN ERHE PO R TEHTELZ LD THDL Z &,

TR RREANEDNAEICGER SN TERY, SE DR TEZ2b0THhL T L,

SCHRRARA - BERRIN AR ICEIE T 2 STGRE M T TR Y, LERINI T TNDZ &,

T — MR —E, WEERSCOFHLME, A RYE LTINS, RIENFICERER H Y, wET

PEORENS & L FEE BIF e fER, MO THOH LWMANE LN Z & 2B 5,

VAT ABEERSOE, BRSO, A RAEORD VIR OEE TS S,

AT LB OB  BEFEHINOHEAE TH- T, MABRDEDHLE, VAT LDHL

S, R LIEVATATHEONTZMAOH LI 2 EE2 VAT AOFRMEE L TGRD 5,

v VAT ABFEOA RN BU AT AL L, REEWITHRSIICERL TS Z &, v
AT HE L TEBYZHLWVIEHa 27 RRENRTWS Z &, AR DLERERMED=
DIZEBMEEMEE AT 52 &, HRERASCERA T AT AOMERFFHINRENTND Z &,

O EEHH O, @RS T 2 HREEEIC O WL, BBk, A, 8GR Eof LUVOAEUEER,

SIANANENENENEG'

AN)

321



BUG OB MBI L, LT L HMAIN TR THELEEDRHIVUIHHINES LTHED
%o FTo, ARMEEMHFIZOWTITH LWOBER S BEA AN & g LR TR Y, FT-CEED
HRIZENLOH O ThHIUEZENZ 7l %,

O H—_A L, WEFHSCITIS T DFRMEA L THEENE, i, BB W TR
%, 1EHEME, TN, M OSCERGRA ISR W TIE, AR S L @Bl maic L v 3
T 5,

O SEEGRCIX, WEmRSCOFHME, AR TE RN, A%, #EiGrEoRHECHE
Do Fio, RN, TN, ROSTHFAEICB O TL, ERMICET R E HBofalc X
VRIS 2, (Zeds, 5 BRFERHAMIC 3Tl i L ORI B 2 i H 7 2 56 1308 W 5e S 08
Ha TSR o, AHMEZ DB 2, EEEE2 TEGHE L OMEEEORE ] 125
HEZTRATLIDOETS,)

v AEMM  BRARICEBEERS D Z L,

Vo OMBEME  BRENEICEEORAMESCIEEER D D 2 L,

VoG REENEDNRITEA L VEN WD Z L, £, YiEHIOA BRI R D R
SR KON HEIPRIC IV T, MEEEHIDNE— S T CTHRATHES & e, oA TREWE
BYE - FEEEBMEEAAL, Y—E20Om EICERT2bDOTHL Z &,

Z o O BRI 72 2 LU ISR T,

v BB YEEL~OIREBNEOEAN—ED BN R ETH D Z EP/RINT
WHZ &, Ee, SRR OBEHEFICBE N TRWERIEE AT 2 L,

VoA YEEEAICRB W TR ZRIMAIGH 2 T RAURESNTND Z &, FATERI O
HEDETH > THMAADLEOM A M, EAFH 0w EFHOM B, SR OB P,
OFH] (AT A, — B R) ~OPEBEM:, BURO BB E-HEITI RS — v X DOH M,
BonmBOMA MR EEEFIOMAMELEL LTERD 5,

VoSS BREFEGI O b oS A BT D T2 OIS I PR AT R L OB RN R ST
BT L, REFH & FATEG & OBEISHEICEI T 2 R D, BRI T ORENTWD Z
o REFEFINTATER & i L, RAEMNEWITEEOEY THENMERL TS Z &, B
RS, & BRI 2 BUR G L ONE A #HIZ W T, K0 @V EEINE - M A B A
HLTWAHZ &,

(2) AEFLAHESZHEE OXHIG
gk OBE, FEEIIREIEROER (3. 127 1T,
(Bik (BEBERAD) OBA, EEFEREVLOSEEZEREZEE L GilaBEL, &k
FREO%EfE (3. I[ZREE) (cHETe,
(AR DA, BEHITETED DRSS OSN[RS %, BEah-Me %
T (60 HUAW) IZiXEEIEL, BENE~OXGEAL LREE L & HICHRH L, HEE
HEZT D, BIEGR ST, BIEEFRDLND LI, BEfHT 50, FTESIK 2ETH L,
F7o, BIEEILTIRMNL, SEEEETITxL, BER, FES, S%OMER 2 TEICH
4252 &,
LR Oh, FHEIIUEO 7w A c#EieZ LA TE Y, g brshlz BREOHE
B 2B L CGRXNEZERAIL, B TERBET I ENTE D,

() LA
[RETERik) CHRZHT 25618, BIEE - BIEFEER « BIEEPT~— 7 FROE IR —

322



KEBRX—V X0 HRET 2, (AL, TR CHRESNEHAZmE TR IS
B, FROPIE AR Ikbfﬁ@&bné@f&iﬁé &

ﬁﬁﬁéht%ﬁﬁ%iﬁ%kbfﬂ DEFHICL > THEESN, ik GEEAMNTLE

Eite) | FRELEREIOWTRMTHEEIND,

VBsORIGE (2) EREETH D,

3. ?%ﬁﬁ%&#%&ﬁif
(1) Ho&EfETR

PRdk) BAZERIT, FHEROEEFRIERICET 2 A —ARESINLHDT, EFITZED
FRICIEWRS R —X (BT —%) ¥l L, fHEOWH £ TIZ, FER~EMHT 2,
A A — ﬁ&iFx&4w7i%v/%1%ﬁﬁbfﬁﬁb_miﬁ%®/ A7 7 A4 (TeX
Wi 7213 Word ki) , & @ pdf 7 7 A )b, T _XTDOXFED eps 7 7 A /L(bmp, jpg, png 72 £ H & Te),
EAE HEE (A 3:2, Mok v I, 300dpi LLED eps 7 7 AV, BWNE, jpg 77 AJL) T
HY, Zhb%E zZipHEDOEM 7 7 A4 VKM L TRET 5,
ASTRSCRRRICIX, EEA - Milkg, FEHRT, LECXVEFEZRAT L, R4 VT 7 A
NND~ 7 D75 7 % RS %)
BRERDE LT FEH L, Yk LBk 2 Kb i iz o, 7235, Bl v ORI
B, GRE 1 ThlkifiitssR) S

2 77l OFZIE
G T DFATOB L Z 1 » ARNZER RO 7 Z ) (N— Fa b —) OERMKEIND,
EXRTREOHMAET (K 1EM) ITKREZITY, BIELEMRE AFx Y Lz pdf 77 A V%
B L, FHERA~A—VICTEMT D, 2O, THIRDEAZE] 83X a—J4 74—
Al &AL, FfRICAX Yy Lizpdf 77 AV ET v 7T — R 5,
DRI SN AT R TORIFIZHONTIE, BETWFEREICEI2FIHGE D, EEHITFAIE L
TAEITFRBET D,
BIRIFIAE ] BEO Ta8—=J4 F 7+ —L4) [FFRF—LX—V0 [FE3E) Wrox o
n— KR35, B2 MBIREIAE), BIK3 28— 1 F7r—24) SH)

(3) Hihk
AL IE S VT2 SRR T AR5, BV, RWGR3GE (BT 7 7 A /VER) & LTAYTA >~
HiRS D & & biZ, FRkR— A/\%“‘&:?%%‘Zézhéo
EENT TV A =TT R (kAT T —hAT7) E LT, KENSOHROD B I,
HEDEFEREREZHE YRS P REDRNRA L TA VR P PORATLZENT
=R

Ik

323



TLEY VX — - L VEREHEERE
2026 10 H1 H
R A HRE e
& E i mil

KRYATE, HRLEOEMOMERICH L CHR L B0 b o728, FRIFEEROH
BRI O 235 ) Z DERHEE TH o mEE~DT L X H v & — « X4 v EHEE R
THELET.

B OEREHEEE = I C3EAD b, 202742 A12H (&) #ETCH¥EEHFREITcA—n

R TR Z X (HEEEOBT 7 7 A 013 LS d— <= (http://www.iieej.org/)
PoXyva—FTEET),

TLIFHyE— - [ UEHE R

FH1a KRREFH 4 FRICHES CHBTAICET 2 AN LA L 2D H > 724, %

T \ZPER AR A BRI B LR O H - 72 F ICx L, ABIRRIC X 5 K&

217 9.

FH8F AHIL, 10 FzBATAFRRATHLELZRENRL L, BRICAKELZR
TWhAWED S bhb, JFHlE LCHFEETAUNEZEELERET 5.

FOSFK BEEICHEHYLZYER WA, BUERL LTS,

FH10%& KELLT, BERFBIUHSGAZVEZHES 2.

|
NS Y%

T

L

v

TLXH v E— A ERETHERE k)
2 EERBSEEMA
BEFE TLIF IV E— - XA VEORIEEOHEEIR 7 + — L3 I HEE KD U] Y HIH Ic D
WTIHIHHRIC 7 z v —SBICEMT 5.
2. BRI 7z u 2824 0HErHE L T 5.
3. HEERR 7 o+ — LI ARHERAKICIE T 2 b 02T 2

BLEd
2027 Df b L CIFERRETIT ) PETT.

Eie, 7v P v A — - A VERBREFOFHMII S ER T - L
(https://www.iieej.org/admission/arexande/) #ZH L TL 72X .,

IR

324



TLEF VX — - R4 VE fige fili 2 HE

o
I

/

fotii & 4 K4

= EHES,
TERESE R,
{EFT,
R,

A—NLTFL A

ZERAE R | A, U

RFLTOIEBIE

FITSERE, PEERERR, tHRRERK

HEEHEE (P4 T7—v a3 v)

T30 (s, F72EEICOR)
(1) “FHfirvEm (2) PEZEMEM (3) tE&mEm (4) 205
HEFE

S HEAHE OHEREE (1) (
K4 (7 = v —32EF) (2) (

325




HERE T HMTE RGO HEE O BFE W

H{RE E{RE T ICEET 20 CENZEL, AT 4, TAA ZERFRLAEAT 2370
-7 %ﬂfﬁﬁq:ﬁ: tE. L CHREBETHME L LTEEL TS, o2 LCid, AEMEICHIGLWEEbh
Bl (EAD L IEZ—7) 2T BEHEICH->C, #HEE NS 2 X BHORLTT. 4k, &EHR
HEMEEEREATITVET

G
- HEEE OB  KREATERETHE L (—AN1LIFEICRS) .
- EHE OB  KEFHICBWT, KESSETHL L,
CHERE T REOHEBRKE -t ar—L72bDIig,
(1) #ET2HEAD LI ZAr— 2B DKL, FiE GRS
(2) #EET 2804, AT L4, T4 24
(3) #EEHh
(4) #EHEOKY, FiE, £, Ei/ FAXES, emalzit Ao L, #4HTF AKX,
H{HEF 72 1Ze-maill THIE D P X v,
Wi, HEEFRHZEMN T 2B HUE, FOoXN GioBachhit, EH, FFE
B, VOL. NO7& &) ZH#EEIHEEMIcfiiL TN w,

- HEBE o fEY] 2 20274E2H12H (%)

<35 A4 T T116-0002 T ESTIIXSR)I =T H3HL 74 A v A~v vy a v =mEFE 1015
— At BliE A @f%i Hi)=

c KENE R OEZIRE R L 4

RS HFERED LLRERKREDOFECRET L L L HIT, AL 3

- Bl R ¢ BN, 20270 FERARSICTHER Z B L 3,

B OESEFHINERE Y 2 b (REDH)

YIS SEBMN D L < 3, - v x5 L4 SUEIRSE
20234 fﬁﬁﬁ“m}ﬁ”VX%%“tE%x&7*”4}”V MR B (AAEEEFRALH)
RILT — & Zefon 7 . ik N N — S >
2021% i;fT FERIOES T WIES RUAT =SS ot b (R 2AEAB.do) i
JET U F — TSRO 2 & T I B < Pl ) 7
2020 =
i B ARG (R fio
20194F | Rl s R SR B EE M E 34 1E RREH (FRHAS)
0184 | HROHNOBE LN AT L AL R R AR 2 e R
A BRI A HIE § 5 2 AP d 7 = 7 \ )
2 o . o — > N S
@1\ o2 v 7= MICE 7 7 ) bt NTTH—EALHY = = = VBT
T T4 TRA LSRN AT AT X B RERHA v T N, s
2 iz s v - N - 4F )\E\‘ s D - ‘
(2t ﬁﬁ@ﬂ%}ﬁ R 2 Fe G L 7= AR SR Bl IR 3D 5 IO (S ST b Ak
2 7Y — v Hifl
QA RLEG B SRR T A 7 AR Y — v AR T o
201 bR ey & —
O16% | RICOH R Development Kit WY =2 — Bl v &
IR - Bl B R HUE 20224E3 A 18 HikzT
H1% (BH)

MR T HATE 1L, W{RE T ICEET 20 THEE 28 L Wi, S5, v 27 4 ZFF L =HA
i#i7w 7%&@5?# EH L CRET 2D TH 3.

% GEE)
@@*%&mai BETED 2 [ WA BT E AR E FHERE ) 1CHE - C Bl 2% L,
ATRET 2D LT 5. HESORKIEZEE CINETEMEHL, ¥A5F—L—VICR%E
NEHZIBHET 5,

%37l< (%5/)
ﬁ@@¥&mai B QAR 1) Bk (&) &L, BHEEOFERRKSE, ik, BFEED
REDHRATRET 5L L DIC, ¥R LETHNT 2. &b, FERREICTHMERZHHET 5

326



IE3] {5 P - B i B A HE S AR

<Hg g WL FEZIL, VAT AL >

<EHEBEAHE > (BEOEAIE

EEITRALTZS W)

%

TR

TEL /FAX,”

e—mail

<HEpEE >

K4

g -

TEL :

FAX :

327




UTOFHEBIZZHWALTE S,

- R B & B

ke, PR E DERR

L BELARLER

328




20265EE 7 = v —{RAEHEEEE

2026%E10A1H
— AL RIA NS E T =

= K 4 Hit

KRR TIE, T Lo, FREB O, EE - hSEE~ 0 A, RS
B LIt 0T, FICHEMROD >72RBICH L7 20 -5 253 2HE 2% T T
T, 7o —MEREICOETE L I TOMY L L 30T, 7=n—BhiloHE%
BHEWLE 3. &b, KFREFRF-LX—U20bZRTE LT

[ 5 B i |

KD 7 = v —fEfhiEEEIc Z8A D, 20274E2H12H (£) HE CHAEBR L T
A= VAT E S HEEFEOBET 7 7AVRIERF L=V b X7 va—FT
¥¥Y) . BERBATHAD L, HEATHEINET.

P, &, BREIFPEF—L—VICEHINTVETOTEHLTT 3.,

(7 = v —HIEHFR.pdf)

F 7z, fEME 12 LHERSE 13 2 B8 T, ZoND 7R e d— NEE & [H—o
R ICEINm WG nwzLET.

[P35
7 =0 =G IR2027FE DA S L CIFFERRATIT ) TETT.

Lk

329



EREFFRT T O—(REHESE

JzA—
=HE

K4
E=F: s
HREFH
ATiE
E33
BRES

A—ILT7 FLXR

IxEE IR

PR, BREE

RKESTOREE :

*M&; (FIS, EFERFHETOXRR

DERNE (A T7—23Y) (223XFum)

F-3UE (LWIFnh, FIFEHZOM)
(1) IZ8 - BIEMEERE (2) ZEEFHHESE (3) FRMEAREESE

(4) HHEE (5) B - #H2FH

HEBIE

7z O—EmOHEE | (1) ( )@
K& (R8%5) (2) ( )@

() BRARAR—ZANFRI IBREFEZTOFFTHEBECLTENTL LS. BER-—UTHLRETY.

330




58 B SArHERS D JSEV

—ALMEN BEET R
GEREFTHEAR

W{RE T FE T, 20277 EoREESEREITTWET
THROBEMETREED ZHEEL BREV L ET

LREB LT

BE 1R H ICBE S AMRICHE L, TR, RE, %8, F¥EHEREFEOEEH
HIZO X HEET HEEONTT. UBIORSITITIES B2 DHETH HE LRIk
TeOTTN, GEERI CIXEEERUOAEZEE 2R T LI TREENRESICHE T 52
L7 £

R, FROREHRREE CTOTENCIERBEROAESEZRELCHETLE
G B ) Z LT £
AV =[PP Qg i s i [

SONHWT, EII2ET (02745 D )71%, 2027.6.542 H~2029.6. AR H)
2R L LT
3) % LT

SHEM N VRS DIES R, #EFSERENOOHBICL VEMZED, ER8, 4%EE8
OFEFIZT->TRELET.
H DX ANMGEGEEIC D D)

RBRIIESE, £Z2E0BEHESNET. HLEAE FFE, BEE) [V T0ns A
REBEEIC 2 ERA.
5) HEESTRE K O kIS

THEEIE - T AN ERR R BRI TERES LB HE OEE ATV E T

FEDIEREOT-DOICBRANTET 5 BRI )72 ZHEE T XU,
MiGEBETHONENERFA. LALIBEWLET.

- HEHS R OVEA 7L« IRAF OHERS IS BRI A A L A — /L XUIFAX T

FEJR KRS HBIED T &V,

- X045 FAX ; 03-5615-2894  E-mail ; hyoujun@iieej.org

- FEDEIY B 1 2027.2.12(4)

- HEEBOLAY, BHEEEO TREAR TN TES . GERR0LAIIHERIESE
CTARTHEEY)

K 4

T - 2

{5l

TEL - FAX

e-mail

HERE A

<ZE> REEREENE WERGTE, FHER~BHRLAATFIV. A=A TEXY LET)

331



HAEGFERRE H65% Ham (B 2827) 2026 4

B X
#®
L RICH AT DI2ODA ¥ T 5T 4 7 AEMAGH -ooeeeeeeeeeeo AASEAE, T EEEE-318( 2)
BEEREERSE
TIETOAUCTIONL # ++#+ v+ e e #ee e emeee e ee e e ettt e ettt et et e eeas Y, EAR%—---326(10)
B D A B R FEMETE e evvmreremm e e BIERGEERES327(11)
55 5 0l 45 B o RE S B AE O L
BI5HELEET Y 7 X813 e BEIZANAEYR AL ) N=3 3 ARX&H--337(21)
a’g 16 _':'5.;\;,\4/ M2 NP_8500 ................................................................ &‘,J(r/ y*;kﬁ/\*j:g42(26)
B 17 5 3 IV BEPAD(Z --evveveererreeeesese sttt =% 3I ) NVyHAEH--345(29)
’;ﬁ 185)a— Yo B BTG v v vverereemmeeneene et HEJ:L\;H:I) _—_1._...349( 33)
Imaging Today
[4DFF2025 454
TIUEEOAUCHIQIL ++# v v+ e e eeseremmeemmee e et et e et I o, ZWUSH., EA%—352(36)
2025 4 AR S S ORI - BIPEA ) 2 OE R 5 AD OB oo FrpiL-+-353 (37 )
TR & B 2201978 20V % S 22 S ARREI & QSR oo FOWEREL B fRE BB Bb--358(42)
A2 HFT7 7 OB L OLE O VAL
................................ SR —ER, FHMK, RKmah, HEEED, Sk & 7e-363(47)
RZENT 7 ANVERFAV 2RI L723D €7 ¥ 7 H 7 7 4 VAR O IR
............................................................................................ g = KE 5---372(56)
PRI 51 2 0 7 F ) — W2 4T 2 R R O R Pl oo HURBERT, ARIETE:382(66)
KBV A L [EBoBSH] 28135, 3D 7 ¥ MAEM OG-
BT TR REBEM A Tl M B BR R, WA, HIIEE---388(72)
Imaging Highlight
e ey A R N PP PRy - PN RES---395(79)
HEBRE
W BT 2 522 5 NH L0 (IV)
—ANB LR ED W minE - BEAS IR L 72825 O R EHR MBI 3 2 MGt —
PHI1223---399( 83 )
iR
%;@j{%,f}_y\/yﬁﬁ -4 -410(94)
2025 _q:_g B *'@l‘fgg-‘q-‘g% ............................................................................................ 413(97)
— gt FEA E*ifgﬂ S 6 BIFERFIESER 426(110)
B e -480(164)
e -483(167)
L =13 PP P TP PRRIS -485(169)
BARBEESRESEEDBR R oo 487(171)
BAREIRIEESEED R R o 4838(172)
EHREF RS TED B R - 489(173)
Journal of Imaging Science and Technology ® B 490(174)
E{REEE
SHNEREER
MREHR  H A K — (kb)) LIRSS % — B (a=A3/08)
WEMZEHE 4 B 5 B (2 % B ) WEHBE b N — & (T E K ¥
hmook ey o =)
=
oogF % 2 (HARILEKRS) ® W OB K WRIRESestn 4 & 8 2 (= 2% # )
fi B — W (a=A3I/0vy) W &R M K (RELEKRY) ® W F — (H i K %)
“ H (KRS K Wowm (Y v — 7)) B K K — (kb))
Mg BT (R A HKE) 8 ) % AT-Cavnvr4vy) A b ARkTF (Vo3 — )
moEE moZz (REF v ) WO o (KIRAZKRS) 1ok #(CY a — )
e mEyr (v a2 — ) N — & (T %K) I B Bh Gta=h3IIng)
O R B Gkblve) b AT R LIEKRSE) M b BB GhOsiivaay)



HAEGFERE H65% 55 (E%B2837%5) 2026 4

B R
B X
T AV AR BT B IREAY IR N L 723 U RN
------------------- VERRE, MrbakA, PR, WO R, IR, WRMER A& BE-494( 2)
tT 3y 7 ABRBEH W, Y=Y 2y T4 v TR BT ST 0 22 RS E) o B g%
............................................................................ /J\@)%ﬁ\ lﬂ%lﬂﬁ"-ﬂ#, Eﬁ’]‘ﬁq”%%"'505( 13)
T— IR U723 — MR AT A TEOTEEIRE v SR B, RiHZE—--512(20)
BT A 7 4 7 O EAGE R WS B3 - JEEMAI N A 7Y v FERES
......................................................................................... (’%(%%“EB, 7'([7\] %...519( 27)
£
Mg - FREEEREE T ICBIT 5N 7 4 BILIDAR % JH\72 3D & FVEE I $ B et
............................................................ ﬁéﬁ%m, %Eﬂ{ﬁ(?‘%, ?PE%KJ%*E!B, WE%$529( 37)
Imaging Today
{RAR > & TREE~~ W GEAN & 52 2 5 MR
................................................ L]_”[]% g_L ﬁﬁﬁk %‘i %@)f[}% @?%,{%E ;l:g %Elﬁ534(42)
b — DAL % SR 7 R AT B I oo b —Hiffrf4--535( 43 )
]\-)—_ﬁzjﬁ.mﬁ ............................................................................... 2'*(7}" ,ﬁ WEHE#543(51)
Ff—m7‘777\0)%5%&§.i%ﬁ§jﬂﬁ] .................................................................. @;H—{%E...Eﬁo(f)g)
b — AN DAL © JERED S A HM DL B - CTHEER, N RA--+555( 63 )
]\j—_}ﬂ@gﬂ:_f—y y%\ghﬁﬁu ............................................................ EE]EF‘EL%, ﬁﬁ1§‘2"'564(72)
EE’}EE ]\ -j-_r,'jjbj—gﬁ;]:+ .................................................................. EEﬁ@ﬁ ﬁ$$ﬁ570( 78)
L—=HF—=F) s =M bF =3 D =K 75y 74 L RE I 5 HESE3IH
.................................................................................. . ]\“3 ]\1).__ -7k 39“:1'-7"'576(84)

Imaging Highlight
[BE] O A X =T Y 7 OWRD 100 fE~—H ARG AL A 100 4R 2l 5 —

........................................................................................................... B A-581(89)
HEBE
MY AT DB B EREA &AM T4%—ADAS, HEhililx, @A 712815 AE
VZ?‘A@T%EEJ— ................................................................................. :lZli_ﬁJﬁizg‘fgSSS( 93)
R EHE
jﬂ;}j\i‘\jk/—%‘- . ﬁ/%’;‘\:g(, N A D R R EEERRRP T .594(102)
B -598(106)
‘%% ............................................................................................................................. -604(112)
-E-]‘E ............................................................................................................................. -605(113)
B R -606(114)
B *ggi«%iﬁo) Bl R e 607 (115)
BAREIRIERE S EE D B R e 608(116)
EREF IR R R oo 609(117)
Journal of Imaging Science and Technology D E MR ----oovrrreeem 610(118)
B {5 BRI
SHNEREEE
mEREAR B A K — @) i S i % — i (a=a3/1%)
WEAIZHE 4 o8 5 (2 % W) WERST b M — & (T % k¥
e ook Y a3 =)
WEER
;o B 2 (HALHERY) ® W OF K IR 4 & B 7 (= 2 #® #K)
aH OB — B (a=H3I0vy) W O"R M K CGREIERY) W W F — (R i K 3)
& M (MR W Wow (Y v — 7)) ®HOE K — (ki)
Mg odH BT (R HEORY) 8 R B OAT-CavvTivy) A R ARkE (Vo3 — )
mo o oz (REFvyr) WO O F#OKRALARY) ook #wCY a3 — )
= mEF (v a2 — ) oM — & (F ¥ K¥E) I Bh (Ea=Ah3I /M)
mOWE O OR GUbeubv) ol AT CERIZERZE) B BB GOia-ia)



141

143

151

157

203

207

211

216

226

279

280

{1

9 % I 5 (2026 4/ 4H18 4)

iz - DfeEEEH

[WgEr5 <D ]
95740 LED ®FEZBE L TEY 32271 27 LA
Sl TR

= & VISIONI100 Akt R — F - BHLTFEWIREY ARV T A - ARl I+ — -

BRI 3 ) —

HRATEMEIF— -

ERRFERR O AR GFARE - H{§E 74455 - IIEE] Transactions on Image Electronics and Visual Computing

H AN 22 &5
BAEE®Rs 2026 £ FoETHE

2025 £EDEHEDiES

2025 FDAXS

@ 7 — 74—~y by A~k 2 F FUJIFILM GFX100RF O B%
HA —ifd

#s M.ZUIKO DIGITAL ED 50-200 mm F2.8 IS PRO D 5§
ML REORER

#s5 EOS R1 D%
eIt —

— R

PREEBIRIZ BT BN > 74 TILIDAR A% v Y FIH OGS - HEESEOREIZES 2TURE 7 — 7 iHE O =IRItiéx

WHFSE, REREL, alds, mFRE RHER, L F

2026 F£E (—t1) BFAEEZRFRKE B#HEESR

—MRABEABAREESZ R 5 15 B ERtERE HBH%
=8 HERDER AROBTTO

WEZS | ILH B, AT i—, B BEX Al (T RIS #L BRKES KO 5%, 8 (T =24 AllE,

334

B2 K BA FR



H X HR Z & 5
$£63%5 F45 (2026 £8A)
in BES
T BRI E T I T AR . o o e e e e e e e BHEz 199
aniBER K TEIRIEMONLY RO+ v F)
UAVA T (it e G S/ p T 5 i | = TEHBRIL 200
R SE & EEMEZ X DT — THii
—J7ULFVERIBY v ayF— LSRR - MIITRICEFS
AT oA AR T— DB —. . . ... e ZEB— 204
BEEECHSFIMEMPNNY RUYIORFHESE . . ... ..o oo . B —ER 208
HH=E S
2025 FEHAHRI®S AHZHEES
MMRIRY—V Y JHRI%RESHE 1 /R—YavEyy—g
BEU ISRIBEHE-HOVOSP-1 BER1 .. .. o FHE—ER 214
2026 FER Y U — VERIZHRAESEI F—
MoV —VENRIEREEE CAPFS - BR R, . .. - oo SHEA 216
=Y 013 1 - (g S 217
== 218
= = <o 222
= BN e =T E= = = 229

HAHRFPRERERZS

REEEER XROBZ ("=s@R®)

= & =R FTE ERIEAD
KAKE (BL71LL (#)
REAKX GEHIVF (1)
JREFA (KISTEC)

53 = /)\BEfE—

KIRTHr Y AL

I B (REFER (%)
BIESTE ((R) EIERB)

INRE— (REER ()

P& % (TOPPANAR—ILF v VIR (#))

NIBAE (EREHAS)

335

BN ERIEARS)



H.

H =R Z =

v

=111

£63% 5% (2026 F10A)

an BHEE

RO Rt SRR C R TIRDIEE

an B HE TEIRIEIIRT Y9 V)

TDIRRER beaks ESEODEE
TREUTOIRDOIR : BEHNX ST U7 LD OFHBEXT
BWEFRFERVCHRET 1 ATLA
ENRI$ili TRIB T IR0 BBBER R ST /N1 R
FRTOI S TIMHEI B =ZRTTERR I LFVTILILI FOZJRET

um ENSREC

2026 FHAXENRIZSEIEI - — TENRIEG O FEH & F BB RE
JSEPHESR H12EISEFPERBECSMLUT ... ...
2026 FEKIMEER T L+ VAR E 23 ARSI

..... (= R =
.......... xL E-

ZHEX
=y Y]
ERER

- FIERESR

FEX
HRA—
HEHET

B R ADSIrACT & o ot et e e
e ol <9 I

237

238
242
246
252

259

HAHRFPRERERZS

REEEER XROBZ ("=s@R®)

= & =R FTE ERIEAD
KAKE (BL71LL (#)
REAKX GEHIVF (1)
JREFA (KISTEC)

53 = /)\BEfE—

KIRTHr Y AL

I B (REFER (%)
TSR ((5) EERIS)

INRE— (REER ()

P& % (TOPPANAR—ILF v VIR (#))

NIBAE (EREHAS)

336

BN ERI=ARS)



O#FA=EHBMN (2026 49 H 30 H)

E&E
L EE uEERT)

K& W (RN RE)

T (AbHmERT)

&7 B (B V=a—)

WH A (] REAREHRS AT L)
HifF B (J RIAARFERS AT L)
G O A (] REHANSHY AT L)
I B (] RIEAARBHRV AT L)
OHE Foale (] REHEARNHR S AT L)
Hiff EE (RN KS)
o BA (BRRE)
K- i GUERRE)

FERE

Y ser (RiEE )
Figde H2F (AbiEE K5)
ZEffe TR (AHRE RS
HE R ARfRE RS
Tt K (AbEE R
IR R (AEE R
Wk B AREE R

HA O& & (eiEaRFE)
HAP 2Rk ARiEE R

FEH T (AREE R

AR JEE (ARiEERT)

HERN A (LB R
Nguyen Hoang Anh  (AE#EE K2%)
AR EZE (ke )

W A AREE R

T B (LRERT)
b/ R CEfEE )
Wi R (RfEE R

B Dint= (FHRE REE)
el B0 (TR

BEH BE CRBR T2EKR5)

O%EHR

HERE 18 4
=1 419 4
FHESE 57 4
[=XES= 14419 M
SE =] 23 1

337

S8 HE5EBEIT LET. KEL, 2 ta—4E
Vay, arvtCa—X757 47 A, LKOBEOEGLERIC
B+ AR ERY LT sy arrarta—F 02 (VC)
Rt 32 BIH & 700 F4. FrfimC & L TiE TDegrad2vec:
P DIATAAR T N V& AT zhEigE T , [0S
MBI BEE v S e REEE R, Ay s
OINEERNIUT D A ERGE) , VNS —2 & v b
BT =2—FVxry FU—2 & Hu =X FEHW=
INEASED BIHERE ), [Gaia B # & AV T2 RIKEEARIG R DN
R E ) O 5 fR A eEl L E L7z, W & o b,
A RIMEIHIE C, VC HIROISHDIEN Y 2K Tz
TANRERD E LT, £70, REHECEIR SN ERUER
(BT 2 FEER S 1 MRITFESGE 12 A B~ofEfliz TEL T
B ET. R mW g iEsE T

W, —iEmc e LT Tong 78— 282 N UVES % v
72 Ki-67 BitEREHEEIE OB ) | [ B StarGAN % VT
— A PRIRIC L DB TR o ) o 2 fEE ek
LCWET. F72, WHEECHEBEIC X D068 TS
DILAIT| TlE, WSRO L ORREDIFDE L) LE
Tz, EHIZALS ZORREEBTLRWMOY & LTOIE
FIEIZ OV T HRIBENEREZTAER L E L-. B TOMf
SEHITEFER B L TR E - L £

T, YR ROETITE CH DAEDERKEIL, 8 A
24 AN 26 B E CTHIEKBICCTEREMS N E L. @i
S 50 RNz, ZAMIRIC L D THRIT O fGREHTIE)
TREERICED (7= ) A4 XOBG TH4~OIGH] &
VWD) 2 FRORFRIGERDM TN, K& > o a v IR
MZOEINE LIz, KBTI OFERKESRE L, KR
KAZESNIZH 10 [\ T Lo 2 — e o E ORE RS
LI L TOET. RSO EHEO ZHFICOEE L
T, FOIN6OFFEEZ IS

iz, RFE VC a7 EXHEET 5 Visual Computing
2026 1%, 9 A 8 H 5 10 B £ CARMRE R FFIN S fEc T
Bl S, AELISCRFOR AL —36F, W, o
JEoR7p EARBUT, WIRE - i - 7V oA XD
HEHEREAE L TEXE L. BN WEEE, bW
(AR « = DR W W BURE DOERRIS, Z 0 E
o TEEHLE L BT £

SRR S N BRSO, o TR B WA TED
Kz TEN, BT —~oF U hE o EBRO/ESE - B
(B DG - HILIEROMB L THICHE X, BN 722MR
PEDRTCNVET. e Z BB TH-THLED
TRIZND Z EI1L, BHOOWEERoOETEY ek
b0 EEONET. Fio, BHOMBIZHLEY LT b
TWA LI, B CTOERSRELROSIENGAEE
NoHEm b, Fiz /2o~ RE)72—HRIZ 5T

Lx9. K¥EERE, Z9 LIHEWOWIERIE DI R OE
ELTERWERETELZLZNTT. KRl E LK
M, ARFEOSL, FHEE TEEN W A, AR R
BT IIN DRI T L DAL L P
7

(7 A MEEnd @ R F)



BREFFESHE
E5545 F45 (EE2185)
S8 E 10 A 30 HHIT (F 4 BT

©2026 EBEFFR
E-mail : hensyu@iieej.org

https://www.iieej.org/

RITAT —MRAEEN BEREFES

T116-0002 HREFTIIRFTII 3-35-4 SAFVAIULavZRABEZ 101 5
TEL (03) 5615-2893 FAX (03) 5615-2894 (#&# 00180-3-166232)
W& - F7E& NE B

7°ON GG°I0OA 9¢0¢
8/¢ £33ll 8y Jo Jeuanor

[C]
%
%
?
4
=
£ 3

.

1
%

ORI AN I — M\ L =S p\s




