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An Ethnicity Identification Method for 3D Facial Point Cloud Data Using
Cylindrical Projection and Deep Learning

Takuma TERADAT, Kazuma OKADA, Ryosuke KIMURA", Yen-Wei CHENT (Merrber)

FGraduate School of Science and Engineering, Ritsumeikan University,
ttGraduate School of Medicine, University of the Ryukyus

(BHDEL) HEHEOSIFTIE, MADBRMERRERE, o) T 4 EEICRT 2EAGGEE BT 524k
BT TV r—va UPREINTE L. FTH ZROCHEBERILEREOEE I HEE S, ZROCHERSRIEAS
TN EF Lo TD. L L, ZRGUERRITERICOT — Z WP RD BN DT, Ike U CTREE . FRE
ThD. AR, EORBFEIER L, BT 7 AT ¥ i EOTIRIEHEE PR LICIRET, FAREROZ2 0 H
) - AR S OB FTRED A MGFET 5. FERIITIE, ZWROCIRE L BBIEROMBITEA B 52N T 2R B
BZANTEY, AFFULZ OB & L TOBRREFO. ETE T, SRTOBEARET — 2 ISR AR %
WAL, REBFREBRTERI L R L—Ar— V% CNN IZAN LT A= T il %17 5. 1EkF
% (PointNet, PointNet++) &l LT, ATEIIMESDEEESFEEFO _RTEENFEET VAT RET,
EHTHARTHo. T, ST — MDA LTV U & Y v ZEifg L OISR T RSO EMEREE R LD

2, RFEEIZMAFHEOHRTHEEL, YU AI &0 S SRR OF R 2 F T 5.
F—T— o SROUBGE, ST — 2, HREEAS, REYE, BRIAB=a—T Ry NU—2

<Summary> Various applications have been developed in the field of facial research for tasks such as personal attribute recognition,
regional background analysis, and identity verification in the security industry. Among them, 3D facial recognition has recently
attracted considerable attention due to the rich information it provides. However, it remains challenging because of high-dimensional
data processing. This study aims to investigate whether regional and genetic backgrounds can be inferred solely from facial surface
morphology by excluding visual features like texture. It serves as a preliminary step toward future applications that explore
correlations between 3D facial morphology and genetic information. In the proposed method, 3D facial point cloud data is converted
into 2D grayscale images via cylindrical projection, with depth values represented as intensity. These images are then input into
convolutional neural networks (CNNs) for ethnicity classification. Compared to conventional point cloud-based methods such as
PointNet and PointNet++, this approach requires no alignment and enables the use of pre-trained 2D image classification models.
Comparative experiments with rendered images generated from point cloud data demonstrated similar classification performance.
However, the proposed method proved more efficient due to its implementation advantages, such as computational simplicity using

only basic trigonometric operations and the elimination of visualization processes like shading and lighting.

Keywords: 3D facial recognition, point cloud, cylindrical projection, deep learning, convolutional neural network (CNN)
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Fig.l Overview of the proposed 3D facial ethnicity identification method.



The Journal of the Institute of Image Electronics Engineers of Japan Vol.54 No.3 2025

ETN—TEEANL, JEET — 2B A2k A —v
DR EFETEDLHICHWB SN -FETHD. Znbo
FET, 3D IRFERICIHNT, BlZISmED R T 2 5548
R HOEEE S AT a b WaE X AT IE
AEN, EVEERIERELZ R LTS, — %D “IRICEIE
WIHWD BAHIAB=2—F )Ry U —2 (CNN) Tk,
Xy NIT—=I DT —F 7T 7 F ¥ BEHTH D, £z, —E
7% 2D CNN O X 5 72 KBUS R FRi1FET — 2 & v ML
L7228, ImageNet O & 9 72 COFRIZE N HE Lo
BERTH Y, FET — 2 BRSNS Im O TR
RE=Y/N AN

3. BEFE

ARET, REFEOHEMEHATS. B 1LIRETED
FlEZ AT, MEFIEL, UFD2 20T v 7/ TR SN
%. H—iE, MR EREHEH LT 3D EANT —4 % 2D
T L— A —)VEHRIZERT 5. Y, S/ 2D 7
L— 2 — Vil e AN T — 5 L LTEBRIAR=2—TF )L
Fv hU—2% (CNN) ZHWTTZ A= F 0 #5%4T 5 .

31 T4ty OBME

AWFFE I, HERE O Mk 72— DT TR L)
RO T8 (A T2, BRI, waods -
R OO AR BT 2 & Ay, 449X ToM
RSN S TARL] £2i3 T e Th 2E D
HEBERGB L Lz, 2T LY, BBRE OBEFeE AR
Bk 5, Sk RIS LB —E LT\ 5 &
EZONAMERAZRIH L TWS. ZOREEET, 7-& %
W TBUERARTICEE L TO AR, AT Tt <
HBH] Lol =R, W IMHETEETH AR O
BRI Lo BlERANT D ik, HEFRE L R
BN R E OBGRE L HRICHREET 2720 0OHETH
5. ZOHEMIIESE, R4 LT XTOHEHA—FL
TS r—A% IR [RLIR) & LTHMEL, IREMZR
W RO | IHT R R B RS L7z

AWFFEDT— 2% > ME, BEKZE (BAR) 1[0k - TIE
N7z 800 LA £ 3D BT — & DTHER STV 5. #EBR
FHIZTEEARATH Y, AAR LS L ORI 05
LDOTF—ERNEEND. R LICT—Z 5O ELR~T. 3D

R1 AT—2ty MBI DHERE O
Tablel Subject distribution of our dataset

Mainland Ryukyu
Male 115 88
Female 59 86
Total 174 174
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Table2 Data distribution within each group
Groupl Group2 Group3 Group4 Group5 Group6

Male 19 19 19 20 19
Mainland
Female 10 10 10 10 10
Mainland
Male 15 15 15 14 14
Ryukyuan
Female 14 14 14 14 15
Ryukyuan
Total 58 58 58 58 58 58

R 3 IERTFELIERTEODEMR

Table3 Classification results of conventional and proposed methods

Method Accuracy
PointNet 53.16% +£4.17%
PointNet++ 63.79% + 10.95%
Cylindrical Projection 7126% + 441%
+ ResNetl8 (ours)
Cyhndnc.al Projection 6839% + 12.22%
+ MobileNet_V3 (ours)
Cylindrical Prgjection 74.43% + $.23%

+ EfficientNet-BO (ours)
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Fig.6 Anexample of a rendered image generated from 3D facial point cloud

data, used for comparison with the cylindrical projection method.
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Table 4 Classification results of rendering image and cylindrical projection

Method Accuracy
Rendering lmage 7011% + 542%
+ EfficientNet-BO (ours)
Cylindrical Projection 74.43% + 8.23%
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V-PCC HS1LIZE T 2%Fp 7/ FRAFHEEE
PR = ORT @ AR 2t @se
T AABORBEEANR, T BEBOREE B
An Efficient Patch-to-Patch Interpolation Method for V-PCC Coding

Shota FUJIWARA ', Seishi TAKAMURA * (Member)
T Engineering administration department, Japan Broadcasting Corporation
I Faculty of Computer and Information Sciences, Hosei University

(BHFEL) 2020 4, MPEG IZ L - TH7R 3D mliET — ¥ x5 & L5kl Th 5 V-PCC HHERE(L S
7. V-PCC TIZ, 3D mifE7T — X &7 7 AF ¥ 1, SAER, KMEHRO 3FEO 2D HRICHEL, ZbE Ry
F L LT2DEifg BTNy X745, ZOWMBTEAET L3y FEOFEB(don’t care region, DCR)IX,  #AED AL
WZIEHA ST, EEOIFECTHENATEETH H. AT, DCR 2 E 74 a—FBNERT 5 FHIEE AT
WD FEERET D, £, ZOMBREICES D, 7 L— LB 2 BfgREEUE I SWTEF 3 5 TR
WTHRETZIT 9. FERRTIE, 1k NTH 2D SPP L DI A H—7 L — AfF 5 L L T L — LRI 5T T3
i L7z, B—7 L— AL T, TXTOT R b —F Y AW TRRETFIEOANMES R S, Y-BD-Rate T
1.0-24%D1 LRI LT, BT L— A5 LTI, 7 AL O HREOSFEICER N H -T2, 7 L—AJE
FZET 2 LR WA 3.5%, 3 0.02%D 18 EAFG Hivz. £72, SPP LIRETEOM G ICT L— LNEFZE
FAEA LT LSS, K32%, T4 0.67%0D0 ERALN-. 51T, #ETIEZOART L—ABFEE L
WA LA, K 6.1%, I 3.1%0M ERHR BT,

F—7— K : 3D SBELF Sk, V-PCC, DCR, /3y FEIMR, 7 L —ANEFZET

<Summary> In 2020, MPEG standardized V-PCC, a coding method for dynamic 3D point cloud data. V-PCC decomposes
3D point cloud data into three types of 2D information: texture information, occupancy information, and geometric information,
which are then packed as patches onto a 2D image. The regions between these patches, known as the don't care region (DCR), are
not used in point cloud reconstruction and can be interpolated by any method. This paper proposes a method to interpolate the DCR
using the predicted values generated by the video encoder. Additionally, we explored a method for rearranging the frame order
based on image similarity before applying this interpolation process. Experiments were conducted by comparing the proposed
method with the conventional method SPP in both single-frame and multi-frame encoding. In single-frame encoding, the
effectiveness of the proposed method was confirmed for all test sequences, showing a Y-BD-Rate improvement of 1.0-2.4%. In
multi-frame encoding, although the performance improvement varied depending on the sequence, an improvement of up to 3.5%
and an average of 0.02% was observed when frame order rearrangement was not applied. When frame order rearrangement was
applied to both SPP and the proposed method, an improvement of up to 3.2% and an average of 0.67% was observed. Furthermore,
when frame order rearrangement was applied only to the proposed method, an improvement of up to 6.1% and an average of 3.1%
was achieved.

Keywords: 3D point cloud coding, V-PCC, DCR, patch-to-patch interpolation, rearranging frames
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5 REFEIZL D DCR MRIFEER (Z24>5 longdress, loot, redandblack, soldier) : 4.1 Ok H:
Fig. 5 DCR interpolation results using the proposed method (From left: longdress, loot, redandblack, soldier) — Results of Section 4.1
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7 RETIEICL D DCR HfFER (ZEH 5 longdress, loot, redandblack, soldier) : 4.2.1 O
Fig. 7 DCR interpolation results using the proposed method (From left: longdress, loot, redandblack, soldier) — Results of Section 4.2.1
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Virtual Van Gogh Museum with Automatic AI Selection
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(BEEL) TIRALT=DATRTI XML 2R - MHEKBRORUOEBENSHEH SN TVE. TYXL
T—=HhA T LTOMRFE R, BE, LRREANDIEREE X, EMIFEIRZ 2 X 5 R EBRENZ X 72—
FyleTyR Ia—IY7LEHFB L. AR AL O ChatGPT 25 Z ¥ T, 2—¥ —2REEINCEBRIERDOE
Y ATCXETIER, ZREHNT 2 ALl OEIED S BEREEZREEL, Zhb%k CG ON—F v VERICERT 5.
AT, ZOHEEJNEHI/ZN—F v Tyk- I 2—I 75 HENEJIBREEZF ZROAN—F ¥ LI 2 -
7Lt DHEIC X 2 WEREER T ERL, ZoBMELBERMEE R L. RRICSEROBE Y L THEOEYEILT
EVWEEBZ3 5501, ERICHTAEMEZCIBRTESZ LS TR R2B T,

F—J—F ! AN=F ¥ I2-Y7 4, ChatGPT, ¥alb—>a

<Summary> The importance of digital archives and digital exhibition and viewing experiences has been
reaffirmed. We have developed a virtual Van Gogh museum with automatic selection that can be used by
everyone such as novice art students. Using ChatGPT, a generative Al, the user interactively communicates
his or her requests to the Al in writing, the Al identifies the paintings to be exhibited based on the AI’s
responses, and these are displayed in a virtual space of computer graphics. In this paper, we conducted
an experiment to compare the advantages and usefulness of this system by comparing a virtual Van Gogh
museum with automatic sorting and a virtual museum without automatic sorting. Finally, as a future
prospect, we hope to present more information about the artworks so that visitors will want to visit the real
museum.

Keywords: virtual museum, chatGPT, curation
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ChatMessage userMessage = new ChatMessage();

userMessaze.Role = ChatMessazeRale.lUser;

userhessage.Content = inputField.text;

A/Debug.Log(string.Fornat ({0} {117, userMessaze.rawRole, userMessage.Content));

LA R b kA e S S -1
nessages . Add (userfessaze) ;

AOTRART - FEE
Oh] .GetCompanent InChildren<THP Text> () .text = strinz.Format ("Vou: {0}7, userMessaze.Content);
scrollRect .verticalNormalizedPosition = 03

AT - JIM-TU;
inputField.text =

/7 ChatGPTIZ 348
\zar chatResult = awalt api.Chat.CreateChatConpletiondsync(ney ChatRedquest ()

Wode| = “get-47,
Temperature = 0.5,
MaxTokens = 1000,

) Wessages = messages

1 ChatGPT X2V 7 b
Fig.1 ChatGPT script

A/ EISEE

ChatMessaze responseMessasze = rew ChatMessagze():
responseMessaze.Role = chatResult.Choices[0]. Messaze. Role:
responsehessage, Content = chatResult. Chomes[U] Message. Content;
var pattern = @77 (0777147 e[0T ]H)

var matches = Resex. Matches(responseMessage Content
Debug.Loz( responsetlessaze. Content ) ;

var picturesrame = rew List<string>():

var picturescataloz = rew List<string>();

foreach (Match match in matches)

patterm);

if (match.Success)

picturesname. Add(nat ch. Groups[1]. Yalue):
picturescataloz. Add(mat ch. Groups[2]. Value);

E2 EHRHAZY I

Fig.2 Regular expression script

only: - Painting title enclosed in double quotes. - Iden-
tifier (unique code) also enclosed in double quot  es. -
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Fig.3 Startup screen

B4 ZEANBER M2 WET D% 3 DL K&V
Fig.4 Screen after entering request “Please give me
three bright-looking pictures. ”
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Fig.5 Screen after entering request “ Please let me see
the ‘ Sunflowers’ from the Arles era.”

E6 VM OEMA [Ty kR r=1 W 7RD/ER]
Fig.6 VM screen, “Van Gogh’s work while in Saint-
Rémy. ”
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SUS : System Usability Scale'™)-TaHi L, % L 7= 5fE
Z—fki7 > AT L0 SUS OFIfE L s % Z & CTaifi
5.

FERIZSEMWFE DKRFAE 25 B xtRke L, FHBRCMHH
ANfzara—&iE, FAZ by 78O Windows PC T
=X —IF 27T 4 Y F ORI, RERIBAFRIRETH 2
Unity ETHEML . T3 IEHMERT.

42 FBOWN
FRATE AT, PC, ToX—, wUR, R
REHLD LICE S, MTICH - 2 RECEM X h . ERO
FAUZLI RO D TH 3.
ERBMER T, EROHW, FIE, 77— AR
PICBT A ERIBIIE T 5. BRI E ORI ERT, A
AR LT & BB BT 5.



The Journal of the Institute of Image Electronics Engineers of Japan Vol.54 No.3 2025

F4 FoPFxICEHT2EM

Table 4 Ease-of-use questions
No. | BEARNA
1 [ ZONR—F 2 NIa—IT7L%% o LB
LAY ARSI A Db~
2 [ ZON—F NI 27 LIIDED FIE
M2 KU T2
3 | AN—=F LI 2a—I T AT TLTHOR
FTWVWEe KL 72
4 [ ZON—F ¥ LIa—I712E51T0F. T
MR R— P DBIRESZ L KU -
5 | N—F ¥ L3I a—I7 LDBEEEIZR L — X1
HREL TWB &L 7
6 | CON—F ¥ NIa—I7LBHE5BIE. A
L¥ao—RIdZVEELR
7T | CON—F %I 2—I7 LORHGER. 1F
LAYDADRT IR TE S KL
8 | ZON—F % L3I 2—I7 2%H5I213FH
iRV Y R R A DY
9 | ZoONR—F 2 1Ia—V7HFEEREST
BETERL K
10 | 2ON—F % VI 2a—I7 L% VIEDE F
TIZE, EIREZ D XAD DL LD
7z

AT LADERERDIAFBIIERSINEZ VX LIT2DDT
M=}, —HDZN—71F AIVM — VM DI (KB
L, 395—HDZL—71Z VM — AIVM DJEIZIKER T 5.
Ziuc kb, (KBRIEFDFHEIC S 2 2 EEERT 5. KK
BRRERENE 3 i e T 5.

B RAT LORBRHIIERSINE OIT# 28R L, AT
LEOMFERBELTHFal—2aryTETWAREIHRL.
BSOS R Y LATENE, SR T LICEEEZHL, EMERR
FTEHLIAFTHOLIENTELELEIDTHS. £z, E
RIS CRERZ M ZED, M EMIEER IR -
TWeh, A7 AERARFOHIR, WEICK UM, AT
LAOWERBRERINE L. KBRESICT V7 — McEE
LTdBo7 77— MEAIVM & VM, Zhziuiaxt
LCEREL 7.

ATVM v 3 X 2 DENERZ G 272007
r—hEEREI L.

#F 41%, SUS (System Usability Scale) DHIE T
JHHOHEMTH 5. SUS IS A7 DB ICHH XA TN
LZDHERETH 3.

mEEARES ik (1. 225 Bbkv~5. 2254
95) L7 SUS Ra7id#a#E5OEMOEER 2705
1 %25 %, BEESOEMORa7%Z2 50265, Zhb%
BLMEIZ 25201352 TEET AN TE S,

RE5BOHNERICE ST 2EMTH 5. DHENEROHIE
FEAN—=F v LY 7 — 2 EROHBATEI O AR OWTH
FHLEZHRS (2022)12)DN—F v )Ly 7 — O LFRHE RN B
3%, RFROCEMEHZZ2E I, RS ARE Ry
74 7RIBD 2 WFHh BRI ZFR T 2. B, RFETIEY
DETHEHBIIASA—Y F I RSN BREFERTES Z
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®5 DEMERICEET 2 EM
Table 5 Questions about psychological factors
No. HF SRS
11 Ne=F ¥V 2= 7 LEFIH
§ % Z & T DORAHIEHE
ZEORSTRIeNTES
12 N—FrVIa—7 LIIE
W xn-g R | WERAN O Z Y 5 B0
HEMEED S
13 NeFy L a—D7 LI
FEANOFIE DFHEN R D
14 Ne=F VI a—T7 L%
M3 %z e TEMEYEO
THEREHET LD TED
15 EERGEINE
16 BRZE R T 7
17 . e L7z
8 | FYTATRN TEoERCE
19 FOLCREL L
20 PES KL
21 EL TR

ZHIE LTWED, ZORBRIEREICL o THRAZ A
HXNBIGE, T2 EEOEYEEZAR OB 121 TH)
BERICHHELEZ 20HMD D 510720, MBI -EH
HEHZFMICED - e, 77— EEK TESL
EU Tz = TRIEX 2L T2 L WozIHEZED =01,
RERTLEBL T2V —DEHHOBEAICED  BRE
BRI B0, EREERL, FARKRY T 1 TG
L TENZARENEDR D B L EZ -0 THS. ZhoDiK
1EEHAR 2 R T L EROREE R B X, 5H%OLRE
R EERICDHE Y 52 2 ER R OVENERTSH 5.
AEERE7THE 1.2 Z25BbRv~T7. 2 Z5 &
5) L7,

iR 7 > — M TIE L 27— ROV ToH s 5. #
WRF X 2 EMIE AIVM IZo W T ZFR 2D B RIE
HizowTRa7pFEEERD, 53155 22 TSUS xa
7ERENT 5. DENERICE T 2 EM Tl AIVM & VM
DEE R BT 2729, Wilcoxon OFFENERGELD % v
5. ZHUX, MED®H 3 2D T — X DHILEICED B B D>
EMET S/ U7X M)y 7 RFEIFRETH D, AEBOD
EWRERDHEIRE LR WT =X DOAHICHW SN, RIS
WIEDH 2 TF—RXDOHEIZE L T\W5., EEi- 7> 57— A
BT, BN 4 — F v 7% B 50, EROMEHER
L LTIERT 5.

5. #& R

51 HEREFKACHEEIWMOBAEICL ZE
FERBIERC X 2B OREE, EBRSM#E 25 4 25 b
SHLIMICELRE R AL, =V F T4 RXINEREER
THRIENTER. BH LT, (ftoigzrawn, &
JFROiEE 7230V O LS BEBREEMEIEET 2005
MNOFEbLbhigElZawv), TBEARERETIIZE V] D
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X BREHEREFEFIEET 25005 -72. 1Zhicd TA
DHNTVBRRRE L TEE V] R iz fbofez { 72& v
DI ICEERNZEMERET 2 EE b Do 7.
MEEDFAET TR 2o TR ATV TS
DEDNCEDETIRELTINE L, BRVHDEFRVEIRE
LTLNBZDDRV] EWHIEAMNMELN. YUED LS
TR TOEBRBINEDPPIEETH =Y F 74 RSN BR
ZREIHERTE 2 L WO RIFEDOHNZER L TNWDE I
ZHERR L 7=,

BT, KRR TL0ERME X DFHL TGS 2729,
Ty — b RABEDFEML -

52 FEVWRTIICEEYTZER

AIVM Offne 3 X I3 2 B ORIEOER 2R 6 12
Y. SUS 22713729 TH o7z —fkif7z SUS OF¥NZ
68 TH 57N> 27 L DREMIZ RN ES ZF L LD
HENTWEZ B35,

K6 MEVRT SBT3 EMOEERER

Table 6 Results of answers to ease-of-use questions

B 15
CDN—=F %)L 2a—I7 L%k do HHEIZHN W | 3.76
YL

CDN—F %)L I a—I7 AMIDED FICEMEZY | 2.04
U7

N—F ¥ LI a—IF7LFTYTATHEORTVE | 4.28
U7

CDON—F ¥ )L 2—I7 L&, Ffifizy | 2.28
K— FPREZ LK T

N—F ¥ )L I 2—Y7 LDEREIZZ 1 — XITHHEL | 3.92

TW3 &L T
CDON—=—F ¥ )NIa—I7L2H5BIE, fLFa2| 2.8
At SRl - AN A D

CDON—F ¥ LI 2a—I7 LOMATEIZ. FEAY
DADBFTICEE/TEZ LKL

CON—F ¥ L3I 2a—I7 LARFEIICETFRD D
b7z

CDN—F %)L a—V7 LIEEEH>THRIETE | 3.8
=& U7

TDN—F %)L I 2a—I 7 LAZHEVIED 2 FTIZIE,
HEIRE WL ZADD AL

4.28

1.84

1.92

7 B oEERR (1)
Fig.7 Results of question answers(1)
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53 DENERICETIERM

Ne=F )b vk 2 a—Y7 20D ERICET 2
BORZEOEFER 7 ORI IRT. XM AV Tay
MCHEOTRIZENQS Z 2 TT— X050y, HHREZ TR
fELTWwW2. AIVM & VM CEEREND D20 %M T %
72912, Wilcoxon OFFSNEMMRE X Wz, SRV RE
121 Python @5 4 75 VT3 3 SciPy'®) o stats £ 2 —
L7 8 Wilcoxon BZ FHWT, ARE/K#Ea=0.05 ¥ LT
ML 7.

No.11 7% No.18, No.20, No.21 ® AIVM ¥ VM Oiii
AT LB WT, iR a7 ohgEidaE 5 DLEERL
TEDh, EEE»SHENRFHEZESNTVS Z 23Dy
5. L2L, WINDEBIZBWTHIHEL T, AIVM O
DANE VM D73 L LR LT, e maMifl (@ 2 Emos
Rond. £72, AIVM OADBHEDIEIEEL, FEDIXS
DEMDRWV, DF WEEO—HENEWZ LS. FF
12 VM E, TAFRANDGIHDIED D B K E L, KOVFE
fiiz 52 7z[EEHE S —EBFEL TV AR TRNS.
DL, VMIZAR &> TiHiiiciZ o0 & ETRT
W, HEWVIFFHIICHE Y 5 X 2 BHRIMAESDHZ e d
ot

—77, No.19 Tk, AIVM & VM O FIi2BWT, M
a7 OHRfEZ 4 HEERLTED, MoKGcET2HE
Me s 2y, 2RI a7 MRV ERCH 2 2 L ab

8 HEROEEEE (2)

Fig.8 Results of question answers(2)

9 HEMOEEHE (3)

Fig.9 Results of question answers(3)
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#+ 7 Wilcoxon DFFSNENHE#E R

Table 7 Wilcoxon signed rank test results

No. |#ist8 | pfE | BEE
No.11| 52,5 |0.303 | Z&L
No.12 | 76.0 |0.332| 7Z&L
No.13 | 42.0 |0.398 | Z&L
No.14 | 80.5 |0.114 | =L
No.15 | 86.0 [0.001| &b
No.16 | 46.0 [0.023| &b
No.17 | 43.0 [0.050 | &b
No.18 | 60.0 | 0.146 | 7L
No.19 | 14.0 | 0.500 | 7L
No.20 | 46.0 | 0.670 | =L
No.21 | 63.5 |0.092 | 7L

5. UK, N—=F vyl TvikIa—I 7 LREEEL
T IFHELLV] 20O BIEREL Z e pbinwz e %
RLTW3. %72, AIVM ¥ VM ORI THOMmICKE 221X
Hohd, 55037 LbEMOMHEAZRLTWS. &
T VM A3 A DIENIL L, FEDIESDZ AR E WEHRA
BROLNZDDOD, FEERELIIS IR,

B No.11 55 21 O3 ¥ Wilcoxon OFFSNEGHEE
BREFEDRERTDIS TR T,

Wilcoxon OFFSIMANAE DGR, No.15 @ IHHE KL
721, No.16 @ MHEEE KUz, No.17 @ e Lz
D 3 ODHAIBWTHERENHR SN, FZ No.15 D
MEHE T 720 & p EA0.001 ¥ IEFI/NX L, FEHIC
JEF IR RSNz, ZAUT kD, AIVM 2 VM
CH LT, #EIC > TLDHBALLEC 22 23b0 5.
No.16 THIRZEL KU =) ¥ No.17 e L7z) 1oV Tdh,
ZHZND pEA0.023 ¥ 0.050 THH, Ktz EM XD
FHLNT. THAHORRIZED, AIVM 2 VM ¥ HiEgL
T, HBREIC L o THIEZEL, X DEEDW L RERZ LT
X3 bhrol.

—7 T, No.11 »% No.14, X No.18 225 No.21 F
TOEEIZBWTI pE2 0.1 M EZRL, HENREREA:E
D o h o7z,

6. & =

AW TIE, ALK 2 BEEFKREZ BN L 72 N—F ¥
e Tydk s I2a—I T LML, EEREIZHEIC X 2815
OIS X BB EHD FAE D HWIEED, WEHICEK T3 2
BANR=VF T4 REINTBREEHRIMEL Z N TES L
MR L. /e, MERDAN—F ¥ LI 2 -7 1%KL,
I—F =7 Vi — 2 ZIT o7z, e X 2BT
2 B OFHE T AT b AL, DEIZERNC RS 2 B R o FHh
FEE T HRETERI N, HEtathicik, zhzh SUS R
a7 ¢ Wilcoxon DFFSIEMNE = AWz, ZDfER, SUS
2a73 729 THD, MHALK Ty, THERESETC ],
MR L72) @ 3EETAIVM EEICEWIHL 2582
PRI N, —H T, ZHLHNOEE TIXEEZEDIRD S
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kol BROANAL A Y > Fay MzBWT, AIVM O
FDSERHERNC MR S EAS R s 2 e 2 FERET 5 L,
HEITENCERE T RWS DD, AIVM D554 £ LWEHZ2
ZFBEEICH o7, BT Nold TA—F v LI a—I7 A
ERRAT 2 Z e TEFCEYEOEREET A TE 3
R No.21 ® MEL {I&U /) & p ED70.114, 0.092 & brig
1 0.05 1238 D 7=.

ATVM iZ, ATIC X 2EIERER BT 5 2 2T, 2—H—
WCH DU 7B RDATREL 72 D, FEHR L L THERD N —
FylIa—I7 LOWREUART, MHX ], MEFEEX ],
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HBRDONT, TEROBERIEREL iz AN—F ¥ )3 2 —
T L HRTEABRNMEBR LIRS 2 2 e N TE .

AHFRDOHINE, FIFEIHLTR=YFF74 XEINTE
IREHEICERR T E, 22—V = OBEZICH I W THY) 2
EREIERT 5 28T, KDREEMREEARBRLIRET 2 2
¢ TH%. ATVM X, ZOHMIZHh-T, VM kb d TEHH
X, MERGR X |, THEE) OBETEETH D, RO —
FrlIa—I7 LAFORBELIMETE 22205, A
DEANT DR EE e U TONAMED D 5.

7. & B

AR TIE, F21— a2 ChatGPT & Wiz —
FybedvhReIa—I7 L4 (AIVM) Z#GEE - BEL, #1%¢
B, WEIKL 2 2 =V F T4 XENBREHE
HIED Z e TE 2 2 bz, HERRBIMAER R/ 0iE
KON=F ¥ )L 2a—I7 4 (VM) L OHIREHZELT,
Z O FMEEWEE L 7.

FERIFME NPT X T 2 EMT SUS Ra 753 72.9 2R
L, B2 a7DFETHS 68 % ERl-7-. 7=, SUS
2 a7 70 U EDSFFREF T, 80 SUENERTHZ
Mo, YATLE LTHRHPENTDH 2 Z e g h o7z, D
HIR 2 BERICBE 3 2R MHE U2, TR < &
U/, THE L7z O=2DHHTHEREZMR L. Z
Az &b, ATVM I VM &b b2 —F —2iA <, Bk
XrimEEOR EICHFS L. £, EZHhOEATIIERE
PELNT, VM 2 ERTHBOEDBRNAN—F ¥ ) 2 —Y
TLAEMRETEI LN TE.

L EOKEIZ ChatGPT 2V N—F v )b vk 32—
D7 LEHFETLZ LT, ChatGPT ZHW/2F21— 3
YOBRMEL =Y F T4 XN EEREBEOF M ER
L7.

SHROEEY LTEEPAN LR T VLI ICHER Y R T
LTV o=V R HBLTEE, BRITZ2Z220T
X2X512352k, £/, BHEOHEYEEIITE-VWEEZ
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FiERAA RETHDIPEG 7—4H a3y

(FHAR )

JPEG Workshop Held at Swiss Pavilion in EXPO 2025 Osaka

Osamu WATANABE (Takushoku University)

1. [FL®IZ

KB - BEPE 123 202544 A 13 H/H 10 A 1I3HE T
KIEMES TR S TS, ZDOXA ZEFETED 6 A
P2 HDO NS ITHETIPEG YV —2 v a v [F—4
AP L—VORKIVERESNY EH HFHEIT72OT
ZONFIZONWTHRET S, RU—7 v a v 7 TAA AE
DRERT—~<D—2Th D" Life” & OBEN L AEE X
HDOTHY, V=0 a vy TORETSHO—EDHT
HoTe WAL AFICB O T AMBEEORR NG Xt x
T T\, FIEIREEND TEDHITREIE, XA A
AN TV & 20,

2. RRAR

JPEG V—2 3 a v 707 urI5eR1LIFT. A
> M Welcome Note [Z46F b, £ SC29/WG1 (PEG
@ Convenor Td» 25, AA A EPFL (Ecole
Polytechnique Fédérale de Lausanne) @ Prof. Touradj Ebrahimi
D JPEG FRYEIC B DRI M T a7z, WAL JPEG
DI LD HHE L Z L, JPEG2000 72 L& (L LH &
T2 ZIE TOMERUENRE, BUERHE T OB OFEHEL R
TEHHDOT, HEDT ¢ XNV B2 7 EREICx L,
JPEG ZEEM AN IANCIEE) L T & 2z >0,
HMHFE U ORI G EMETE 5 85 TERMHIITH
Niz. £z, TOELOFTIPEG DR E LS N &
MG EAEDOIFEIZ OV THLERNH -T2,

ZF B OBEITERE DTV, BITEET R O O
WCRbLT Y LY TR T —~v 5% % JPEG DNA 7
2zl O OEMN L HINFRREICOW TR L, fRYE
fkor— <y 7R Lizd 2T, REIHOY AT AT
TN T — B RO ATREMEIC OV T E R LTz,

= B ORI Y EPFL @ Dr. Alain Dufaux 12 X 5 %
DT, AT TEMSN. oML AL
L 72 A A A Montreux T@ Jazz Festival (2025 4 4 H B
W) OF 4 PENT =T aLyyaizonT, Hiff
(72 2 A 5 & 3EIT, JPEG DNA 23Mnfaflz 2 o #iFE

Committee)

-
—
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%+ 1 JPEG Workshop 7'z 7' 5 A
Table 1 JPEG Workshop Program

Title The Future of Data Storage

Overview of JPEG Standards
by Prof. Touradj Ebrahimi

Introduction to J’PEG DNA
by Prof. Osamu Watanabe

Montreux Jazz Festival Digital Archives
by Dr. Alain Dufaux

Prof. Touradj Ebrahimi

Prof. Osamu Watanabe

Dr. Alain Dufaux

Presentation 1

Presentation 2

Presentation 3
(on line)

Panel Discussion

A D BDEREDBOTH T

HBICHEHE SRICLDRRIAT A AN v a VBT
i, HVNCAEORIFIEDE S L%, BIEND
DEML AL MCHT ZEECERORD L0 3 Th
H, FROT ¢ ¥ VEPECTERERICI T 5 DNA ~—
A DR EALTEERD EENE TR L CTHE M L.

3. &IV

DNA 2 b b—TEEE - REIOTEEA S LT
KENIBO THERLOTH Y, S HIIFABES A ER
BT (94 7 A = ADHE] L HRWVBEEEEZS L
TWb. RU—7 v a v 7 ORfE%E LT JPEG DNA 15
Db, LN REEEZ A HRICT e —rTE s
FBEZTCWD. UTICRTEER 1~3 (FHICSSE TORTR,
P o Prof. Touradj Ebrahimi, #EHTOEETHY, &
H23 13V —2r v a v 7IZBIMENTZSC29 23T 4<%
— Vv O/MERER (FREERES) »o, TRitn
W, KU =7 v a vy OB ZH NN
L b, EUEHOEEZR L.

BT, AL FOFEHE OEEEIC S JPEG DNA FEHEIZ-D\
TRLAE > TWEREE, SBOEMICIERE W &3
(2B X fot X FEHEALIER B~ 2B A RV L2,
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BE1 &% TORER

Photo.1 Exhibition of the event

BEHE2 i1 OkT
Photo.2 Prof. Touradj Ebrahimi
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BHE3 2 Ok
Photo.3 Prof. Osamu Watanabe

SE Xk

1) https://vitality.swiss/en/calendar/2025/the-jpeg-workshop
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2004 ERIRZFERFAPER LR+
MERET. L (T9). FEREAY:
ToMmehF. Bld%. 2010 22 H XY
B RA S WGL /N B4 (Bl IPEG
INEES) FB. 202047 AL VE £
2. ISO/IEC 15444-1 (JPEG 2000 Part 1
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Fukusato Lab.,

Waseda University

Tsukasa FUKUSATO

Waseda University
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TEIX, 13 O, 9 » FTD X v LS KHIN B 72 HIRA KT
Thd. U=, K T RETYRHIFTEL, K
DA ¥ 78R (HHE R RAMR) ISi7iE L, 2023 4F 4 FIZBR
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2. HIEAR
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First Call for Papers

The 9th IIEEJ International Conference on
Image Electronics and Visual Computing 2026

https://www.iieej.org/en/ievc2026/

(IEVC2026)
Hiroshima Univ., Hiroshima, Japan / March 16-19, 2026

(in preparation)

Purpose:

The International Conference on Image
Electronics and Visual Computing 2026
(IEVC2026) will be held in Hiroshima City,
Japan, on March 16-19, 2026, as the 9th
international academic event of the Institute
of Image Electronics Engineers of Japan
(lIEEJ). Past IEVCs were held in Cairns,
Australia (2007); Nice, France (2010);
Kuching, Malaysia (2012); Koh Samui,
Thailand (2014); Danang, Vietnam (2017);
Bali, Indonesia (2019); online (2021); and
Tainan, Taiwan (2024). The conference aims
to bring together researchers, engineers,
developers, and students from various fields

in both academia and industry for discussing the latest researches, standards, developments, implementations and

application systems in all areas of image electronics and visual computing.

Topics:

The conference will cover a broad set of research topics including, but not limited to, the following:

3D image processing
Bioinformatics and authentication
Computer vision

Data hiding

Image analysis and recognition
Image and video coding

Image and video retrieval

Image assessment

Image restoration

Mobile image communication
Motion analysis

Object detection

Printing and display technologies
Segmentation and classification
Smart display

Versatile media appliance
Animation

Content production

Extended Reality

< Metaverse

R R R e e e R R R SR SR SRS
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Modeling

Non - photorealistic rendering
Rendering

Visual computing

Visualization

Architectural industry mondiale
Artificial intelligence and deep learning
Big data and cloud computing

Content delivery network

Digital museum, digital archiving
Generative Al

Hardware and software implementation
Interaction

International standards

Security and privacy

Social secured cybertechnology
Unmanned Aerial Vehicle

<> Visual and hearing impaired support
< Visual communication

R A A O e R R P S


https://www.iieej.org/en/ievc2026/

Paper submission:

The official language is English, and authors should submit their papers as PDF through the online submission system,

which will be available around June 2025 at the following IEVC2026 official website:
https://www.iieej.org/en/ievc2026/

The paper submission guide and IEVC formats (TeX format / MS Word format) will be also provided at this site. The

organizing committee particularly encourages graduate students to present their works in the special sessions that

are now planned by the committee of the conference.

General Papers:
The general papers category is divided into two types: journal track and conference track.

<> Journal Track:

Journal track aims to publish the papers on the journal in addition to the publishing in the conference, with a quick
review process. This type of paper will appear in a special issue on “Journal Track Papers in IEVC2026” in the IIEE)
Transactions on Image Electronics and Visual Computing, Vol. 14, No. 1 (June 2026), if accepted through the
journal review process. The authors have to prepare two types of papers different in the amount, the paper for
the conference and the paper for the journal. The latter one is the extended version of the former one. Note that
the paper for the journal should follow the “guidance for paper submission” available from the website of IIEEJ,
to be finally published in the IIEEJ Transactions.

Important Dates

- Pre-Entry Submission (title, authors, 100 words abstract): Sept. 12, Friday, 2025
- Paper Submission (2-4 pages, for the conference): Sept. 26, Friday, 2025
- Paper Submission (6-8 pages, for the journal): Oct. 24, Friday, 2025

- Notification of Conference Acceptance: Nov. 21, Friday, 2025
- Camera-Ready Paper (2-4 pages, for the conference): Dec. 12, Friday, 2025

<> Conference Track:
Conference track aims to present the papers about recent results and preliminary work at IEVC2026. The authors
are required to submit a paper of which length is 2-4 pages. Accepted papers will be published both in the online
proceedings of IEVC2026 (indexed by J-stage) and in the USB proceedings. Rejected papers in the conference track
can be resubmitted as late breaking papers.

Important Dates

- Pre-Entry Submission (title, authors, 100 words abstract): Sept. 12, Friday, 2025
- Paper Submission (2-4 pages): Sept. 26, Friday, 2025
- Notification of Acceptance: Nov. 21, Friday, 2025
- Camera-Ready Paper (2-4 pages): Dec. 12, Friday, 2025

Late Breaking Papers:
All suitably submitted papers for this category will be accepted for the conference. The authors must submit an
abstract of which length is 1-2 pages, and select one from the following two types: 1) Technical papers or 2)
Art/Demo papers. All the registered papers as late breaking papers will be published only in the USB proceedings
of IEVC2026.

Important Dates

- Pre-Entry Submission (title, authors): Nov. 24, Monday, 2025
- Abstract Submission (1-2 pages): Nov. 28, Friday, 2025

- Notification of Acceptance: Dec. 5, Friday, 2025

- Camera-Ready Paper (1-2 pages): Dec. 12, Friday, 2025

Further information:

After the conference, the Trans. on IEVC of IIEE]J is planning a forthcoming special issue on “Extended Papers
Presented in IEVC2026”, which will be published in Dec. 2026. More detailed information will be notified on the
IEVC2026 website and the Journal of IIEEJ.
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