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The 5th International Symposium 2024 by the International Research Center for Color Science and Art

HHEF Date and Time

20244F2H24H (1) 10:00 - 17:20 (ZR#%=17:30 - 19:00)
10:00 — 17:20 (Social gathering will be 17:30-19:00), Saturday, February 24, 2024

77—~ Theme

GEEEEDOH T —Y A T A& T — b
Color Science and Art of Photography and Imaging

Krpllxtak  Special Discussion

RO LERFEER « ARBEEZESS R

“HRE A EE-TELEREL L HIT 100 AFELZH A T

Dialogue Between the President of Tokyo Polytechnic University and the President of the Society of
Photography and Imaging of Japan:

Celebrating the 100th Anniversary with Photos That Colored Society and People

X% VU A Panelists

"EH MERRIZKFE FR)

*YOSHINO Hiroaki (President, Tokyo Polytechnic University)

-hH ERK(BAEEZR 2R)

*NAKANO Yasushi (President, The Society of Photography and Imaging of Japan)

A= WA BR(ERIEZKFE HiR)

Moderator: YAMADA Katsumi (Prof., Tokyo Polytechnic University)
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RS Keynote Speakers

B TRR(ZEXRMRE HiR)

*MINATO Chihiro (Prof., Tama Art University)

R FBK (BATESS 710—)

KUWAYAMA Tetsuro (Fellow, The Society of Photography and Imaging of Japan)

SUF O —LR-Ta—K (FEXEKRE HiR)

*Ming-Ching James Shyu (Prof., Chinese Culture University, Taiwan)
=Y Venue

TV ERGE(RRIEKRE PEHF v /R 6 BEE) D/NAT )RR X THE

Hybrid of online and venue.

RRIEZKE FHFXvo/R 65 16101 HE
T 164-0013 BREEADHEF X IRAHET 1-10

Nakano Campus of Tokyo Polytechnic University
#6101, No.6 Building 1F

1-10 Yayoicho, Nakano City, Tokyo 164-0013
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% A4 I —7 )L Timetable

$TPU- - Tokyo Polytechnic University (BRI T EK%) DL

B2 Opening Address
10:00-10:05 1 comg ay o (homc Tas ks )
YOSHINO Hiroaki (President of TPU)
FEFHGETE 1 Keynote Speech 1
Frivtads o by E
10:05~10:50 Cultural meanings of naming colors
W T= (MR T #d%)
MINATO Chihiro (Prof.,Tama Art University)
HHEMSEE TR 1 Oral Presentation 1

AL TRIR G FIE &2 D =53 fF 1 DIRATEIE I DT DR

Research on the preservation and utilization of Rokuoh-sha Style Color Prints and their
Three-color Separation Negative Films

10:50~11:05
FHEs A=, I B3
YAJIMA Hitoshi, YAMADA Katsumi
HAEMFSEH TR 2 Oral Presentation 2
NI LR —F IS BT HE T 22 M & A DRI fR

11:05~11:20 Relationship between urban space and lighting in Ho Chi Minh City, Vietnam
AN
KOBAYASHI Kisei
HFEMFICHE T 3 Oral Presentation 3

11:20~11:35 NIVTF ARGV AT < JROMEII AT Z AR LT R — 2 [T
BEMH LI SCBY DI T — A T v I A~ 7
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Color index mapping of landform and buildings using a drone equipped with a
multispectral camera and infrared camera to extract features

WNH =
UCHIDA Takayuki
FIEMITH TN 4 Oral Presentation 4
filRIfT & FE A LT~y
11:35~11:50 Constrained Stacked Relief Maps
ARaER P, R E S
IMAGIRE Takashi, HARA Hironori
HHEMNFFLE TR 5 Oral Presentation 5
VxRTT 4T T — KRB FEET L VT AR AL
11:50~12:05 Generative Art and Generative Al Using Large Language Model
YNGR i :
KUHARA Yasuo
AR | TR L5
12:05~13:05
Lunch break / Exhibition Tour
FFRI%IR%  Special Discussion
RO LERPER  FAEESESSR KR
"HRE AN EF S TEEREELIT 100 H4EZE 2 T"
Dialogue Between the President of Tokyo Polytechnic University and
13:05~13:50 the President of the Society of Photography and Imaging of Japan
"Celebrating the 100th Anniversary with Photos That Colored Society and People"
HE LR GO LERY: 2R), 1 8 (AATEYS 2R)
mla U BB GO LR %)

YOSHINO Hiroaki (President, Tokyo Polytechnic University),
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NAKANO Yasushi (President, the Society of Photography and Imaging of Japan),
Moderator: YAMADA Katsumi (Prof, Tokyo Polytechnic University)

FEFHGET#H 2 Keynote Speech 2
NT—A A=V T OBAE 2 - AR - AT —FEOEE R NLFSHN
13:50~14:35 Present, past, and future of color imaging technology

- What we can learn from the history of color photography

ZI R (A ABEY S 7x1—)
KUWAYAMA Tetsuro (Fellow, The Society of Photography and Imaging of Japan)

14:35~14:45 K@ Break
FEMITH L 6 Oral Presentation 6
YRR A IV 0T A~ — KT I T iR = Z A AT A
Effect of Lighting Conditions for [oT-based Smart Aquaponics System
14:45~15:00
#R 1L I, Phok Chrin (%712 RY7 TRK), T.Y. Boreborey (1R 7T TRKT)
MORIYAMA Tsuyoshi, Phok Chrin (Institute of Technology of Cambodia),
T.Y. Boreborey (Institute of Technology of Cambodia)
FHEMIEE T 7 Oral Presentation 7
SMBLT WA LT DR H ORI T T
Ultra-wideband transparent antenna matching
15:00~15:15 with surrounding appearance and design
B 12 B, 70 AL, Ll TER] MR AE —, 1L 538, W =
KOSHUI Fukuro, SAITO Yuka, YASUDA Yoji, KOBAYASHI Shin-ichi,
YAMADA Katsumi, UCHIDA Takayuki
HFHEMFITE T 8 Oral Presentation 8
15:15~15:30 & BRI Z oL 7 b ray 7 R RO RHE

Fabrication of electrochromic reflective device using metallic luster film



Proceedings of 5" International Symposium 2024 by the International Research Center for Color Science and Art

I JB5E, R 1=
YAMADA Katsumi, YAJIMA Hitoshi
FEMITH TN 9 Oral Presentation 9
TSy bR EENAR F R P TR AR B 0D BA
15:30~15:45 Single-shot phase-shifting interference microscopy using a polarization camera
bR e, B Ot
CHEN Jun, TOYODA Mitsunori
HEMFFEEEH 10 Oral Presentation 10
TIAF I I H BN AT I Ry N — LT —E o — DA
Automated Color Analysis System for Plastics:

15:45~16:00
Integrating a Robotic Arm and Color Sensors

= AHE, F 18
KANG Yousun, SHIN Duk
HHEMFFEE TR 11 Oral Presentation 11
AIERIZLDIEB DR — =2 7 AT A
16:00~16:15 A Muscle Activity Training System Using Color Information
AR AT, 2 T8
KANBARA Hiroyuki, SHIN Duk
16:15~16:25 Kl Break
FEFHGETH 3 Keynote Speech 3
Expanding the Boundary of Photographic Technology in the Massive Computing Era
16:25~17:10 — Taking Spectral Imaging as an Example
LF VbR v a— (REEAY 5i%)

Ming-Ching James Shyu (Prof. Chinese Culture University, Taiwan)
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P4 Closing Address
SEu TSR] 20 T e s 2y
17:10~17:20 0 (AOEERFEEmE R 2 —RK)

NOGUCHI Yasushi (The Director of the International Research Center for Color Science
and Art, TPU)

17:30~19:00 JER R &FBFK<  Exhibition Tour and Social gathering

T4 / 1% Organizer/Sponsorship

x & RRIZXF a0EEMEEHARE 52—

The International Research Center for Color Science and Art,

Organizer Tokyo Polytechnic University
Y5515 A e
HARGEHPS
Special

The Society of Photography and Imaging of Japan

collaboration

H AHIRIEFZ The Japanese Society of Printing Science and Technology

REZS H A {8 5% The Imaging Society of Japan

Academic B8 FE 1% The Institute of Image Electronics Engineers of Japan
Supporting
Organizations H A3 222 The Color Science Association of Japan

H ARG E =752 The Japan Society for Arts and History of Photography



https://www.spij.jp/
https://www.spij.jp/
http://www.jspst.org/
https://www.imaging-society-japan.org/isj.html
https://www.iieej.org/
https://color-science.jp/
https://www.jsahp.org/
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The 5th International Symposium 2024 by the International Research Center for Color Science and Art

BRLEBDON T YA T X&T — |
Color Science and Art of Photography and Imaging

FRNSDTHRE
T BhE

HOR LZERFT 2023 (5F0 5) AFITAINE 100 JHFE 2 2
F L, 1923 (KIE12) 4 H, HAYOGHEHEMD
HEWEE UCAIRL L/ R ESM AR LS &3 5K
| IR, T Y= T — NREE LT YRR B A T ¢
T CholFEOHE LHREFMRE LT, BUETITLY
H L EMERE VD 2 DDFEHIO B DD HRF~E
FRLTEELL

Z D100 FEMITH RN~ DATFIFRE S B LE Lz,
Ly UARZL, BIeioT 7 /uay—L7— NG &
L, oMl zAGET 22 & 28E EMEOBEL L
THEY., ZIITREFORMA—B L TZITMANTWETS,

2016 (P 28) MFREEIC, SCHRVFE DRNLRFMIT 7 07 4 v 7V HEITERIRS N2 Z L 2R
e LC, AoEBRZENRIEE 2 =N SnE Lz, RV ¥ =3, KFEOLV—YThD
FE, HR, tFE Vo FRISBICREL, 4 HOLFEME Z Mo ZooFic BT 54
FH R T —~ & LT [a) 2E0 EFZENOKRFETHE O ) OEENRPFIEILS T,
ZLTERFY U ARRZHDHTTARFX Y 7 U — (collab Gallery) 1, [ OMFFERREZEL L F
SIiC, BE, Mg, JERE, e svarvy s CG REKRTOAT 4T T —
DFEZ L > TERBET D, KFR D5 TIIOARMER T,

FOR LR TIE, Ao EBER PSR v 2 —OiE8 /e 4@ LT, RO 100 42 mT T,
RKEAET DR FEEEZMOBBIZCET L EEHBELTENY ETOT, E2FINhH HAE
DY A TR 7230,
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tIIY-RHISDITHRE
g0 5

FOR LR O EEREEN It o 2 —1%, BT
SE T, ZOE THESRIERRS AR T L 2024) 2 BT
HENRERVE L, ARIOY VRV Y AE, [ L
BONT—H AT A&ET— ] BT —~v &L, O
BRERR, 3RO TR OM, R FEHEIC K D 1D LR
7 T OMREREOREE TELTEY £,

Kl Z—1E, 20164 FE DO ERRIFEIC L D TRANLRT
WIeT T T 4 v JHE] OBEFEOBRELELTHEEL
TLCk, ) BT TE@E Ty 7 M aRmrIc
HLEDTED E L, 36T, 53 - 4FEEII kT O

(RIS HEEE S ) IS IR, i REBAZ RE TRV 4, T E TITARE
> B — DR A T TR 20 B (MBI TH DI T ARF ¥ T U —Tid, BIfE,
FIEIE Lo nEE [EEgE<, AICiiiL D - OLEkE) BB T,

UL, 202050 b OFR a1 F 7 4 )L ZADPATICIR D Bl S vE L7y, 20234 2R GETE k-
DALEATTRSFBATL, KORKHFEMYVRERLCEE L, ZOMIZ, v I7A4 0 I—T 4
T OMMADBERNHEZ, Y URITLADEL RELEDLY ELT,

ZOEIBRBERDL LT, KRV URY Y LMIMEEICH &EhE, 2B L&A T4 0 TOREZE
KFIZAT O PRETT, £lo, LEMAR R OENR AR e o8 o & — 0 TG HE &
L COREZIED L, THEREK L BRE) &0 ) B CTHFEHITEIS B O R 2 AT 2 TE T,
KL TIZMO T, BREHBICHEOREZBEVRSZEI V),

O LERFAOEBEREEZMTE o 2 —ik, ENORFTHE—o [0 EEF =R 7EiL
Bl L LTofima R~ A% bR TRRARIEE 2T TS0 £7,
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Invited Lecturers

Prof. Chihiro Minato (Tama Art University, Tokyo, Japan)

Chihiro Minato is a professor of Information Design and Media Art at Tama
Art University. His main interest is origin of Image and Art. As a founding
member of the Institute for Art and Anthropology and as an independent
curator, he curated/directed several international exhibitions including the
Japanese Pavilion in Venice Biennale(Italy 2007), Aichi Triennale (Japan
2016). He is currently the director of the Institute of Anthropology for Art
and Design in Tama Art University. His writings include {Color-scape of
France) (Seigensha 2017) {Contemporary Color Theory) (Inscript 2021),
{ Theory of Contemporary Photography) (Chuokoronsha 2022).

Prof. M. James Shyu (Chinese Culture University, Taipei, Taiwan)

Prof. Ming-Ching James Shyu received M. S. in Color Science from
Rochester Institute of Technology and Ph. D. in Color Imaging from Chiba
University. Previously he received B. S. in Engineering Science in Taiwan
as well as M. S. in Computer Science from Colorado State University, USA.
He is now a professor in the Department of Information Communications,
Chinese Culture University, Taipei, Taiwan. He serves as Taiwan’s national
delegate to CIE Div. 8 and member to CIE technical committee in spectral
imaging. His research interest is in color imaging technology, especially in
multi-spectral imaging and high dynamic range imaging (HDR) for digital
archiving of artworks and digital photography. In the mean time he enjoys
photography as a hobby.

s FWEER (HASEYZ 7x0—)

FOR TLERFPR PP B TP B A 1975 FFIE T LYY
BRI ST AR, IR FEAT IS AT B L T B R O SE A 1Y, 1EN

B, EEAEECHEEZ 1Y, 2016 4R, 1987 10 THERF LT
(R AN B0 O IR BRI A 402 b5 2500 TRNRZ:, TR0 RSP 15
BRIEDCIEF B2 Y, Fo~ U r— A8 Ml | LU CaT oz,
2003 4F 3 H #2590 TR X0t (Z59F 1T58) OB 2 Bds, BI7E, B
REBERLZRCTEE B0 % 63 B, R (HARGEFEEEE) I
Bas L DI 2K D RE-END | % 52 [RLEH],
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R LERFER - BABEZRSRHR
LA ZE > TEIZEEL & HIT10EFEZH 2T

Dialogue with the President of Tokyo Polytechnic University and the President of the Society
of Photography and Imaging of Japan: Celebrating the 100th Anniversary with Photography
That have Colored Society and People

5 0P GAEE*, B B, LE R

YOSHINO Hiroaki, NAKANO Yasushi*, YAMADA Katsumi**

R TR, 164-8678 S AL H B X AT 2-9-5

* —fRFEEVEN AARBEYS,

B

O T35 KRRIT2023 2 AISL 100 B 2l 2 F LTz,
F7-. HARBEZST, 202642417 100)/5 40 %
F9, Alal, HARDOGEDMGE - Hifli - HEAEH2HOD
FERRZN00E V) KRERET H 2 2 -2t oFi&EL
T, WO M TN DI T KPR HILEE
EHARGHE PSSR PHEICIORENEBLILELT,
TELEROmMEIZOWT, HOHFIZBITHEED ]
REMER T A A aTH2E T, LREEMNAIVH
TIEEOO N 7L UL &5725 1004 5:0
RFZTFNOLENSETNEET, FIRFRETEKR
FHRBIOHAREREPSEISEO LHPBEFEPED
S

HR T EKFORIH I,

1923 (KIE12) FIZFRILE

= NP EE MR

T, NI EEM R

W AN (BIfED==

HR VAR SR RED

R AWV AT VAW SX LG b/ <l AVA

|2 =N b QN =l AVA

B DR T/INEARERIIAE

DR AR

BTV TRFAD M

JET REBEAOFEFEF R O FEEERL ., I T
— A EIC BT A EE N Om FREERHD LR
MEEEE B ERTDDICR SN E L, F2,
RIS ORI E, TR B R Ozl U7 B b
N ERIKT DI EVOBE R EEET TRV ELL,
FTRDOOLAREIL, ORI OBREF ORI
BREDOHEHED T2, YO RMmAT 4T D—D
ThOGEEARITE RSHLHZE, RETNIEN
EUV—RTHHEENEE AT M OBERREBEL
TW=DTH, R, RO EkAL >, F
RO ZOEFE ST T, D ¥EE
ZAESITREV L LB T, TR L S8 CRERR S
NORFOREZ AN, FetinT 7 /ay—L7 —hD

164-8678 HLAtHAl H P X AN 2-9-5 H A T K¥HN

A EHEE T D= — S BB T OIE

FEEEAL CWEWVDELTZ, 202342411008 F%

HZ 7R AR TERFETIE, 2 Db AN B LYK
EOHMEE KZEOREOHF TR & LIV TE=2

BUFEIEEI O AEHEKL T, IRO100F-ZF0
TH7 7/ =7 =D EZHEE LD D | T
PE DG, BT - AFEDH] RITZ D | AN &2 DD 4
ROFBOTDIZ, FTETHBML TOETWEFLE
7

H ARG ES220131926 (KIE1S) 4EICAIN Sz, JiE
HHDHFETT, 100FIZERINDLFESCHER ORI
VX, BT T AT ESE - B RL - BR AT« ST IR SIS
BOVEBL., B ottEn —BEa 2 TEEKUT
WET, ZAUE, 100 OFmEERKEFTLIZGE.
R T AR ThHDHE
EXFT, LZAT[E
& [:photograph&iEEH D
BEREZFFODTLIIN,

—IZ, 30ELL BRTIE, B

BEWZ IR EVIT S

LR EE T VB E AV

=BG a2 Tk,

TEMOEE D2 TEIEL

TWELT, JAREAL CE

FE) oFEHEIC IR,

FHFIED A2 OFHEEINC, [HYOFEEET L
TEHEARERZITEWEROZEL EDLNTWET, 1T
J BRI R D N 2 W) CHEEZ R CEISLI-2&
MEDFRG TEET, HEEITbo LT TT,
Etymology Dictionary%|ZPhoto (Jf:) graph=graphic
formulal L3 HVET, # LT, [ E Iphotograph&
VO EEEZIE, THZR2 B L2 O BRI Z
T, (= B A 52 D722 JO T g &
NCWHERDILET, [FE - Shashin]&H W) FHEN,
10046 A THD | H TR E HEITR2DD TR M
WEBIEEL7, EERIXEDBRET TLEID,
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#r L4 OSUERIERR

Cultural meanings of naming colors

BT=
Chihiro Minato

SEEEMIRT: HAH\ 7Bk 2-1723  Tama Art University,2-1723 Yarimizu,Hachioji, Tokyo

B

HEAE CRERRDEEDL AN, ZLDEE . 1
KL LAl DT —TIEN, B4 EIELZ LT A
¥ XALD—FTH D, 2210 RARA— I — 13 HE
FLWELZRERL, [SEOM ICHibhd, Bl
BHNXT T T A TR =T T, Bl
THDAA—EIEOESE THDH, ZOHFIE TG D
ZZIIIVLK OO R = NHDHZ LR T EEHIT
TR B RS2 a2 7L a2 Hlict- T
RLIZW, EBICEEZ W a4 BIEOFFRIZ DO
T EDOFEFEZHRELIZ,

LIS

HOLREL OB LNTA LTy T ERETHERIC

L DI T — N\ = —a BT 50138
L7, LI AT — R == a8 LW a4 &
FABNERRSILTERY, FDOOE SR EZLEC PC T
bbb, =TT AL TIIBNT, ALALIT—IEDLDE
L CTHERE T 2L DL L TEREINTRY, ME & O FLE
75:9!@5&4*"\ VT BBAEND, RO AN

BIZND D3 —I L, @I E S TS
SRV, WKOMDIRE =2 N5, ZUET A
F =D IV AT T I BERNRENDBH THD,

AN OO HIZ LR FiEOEWE X T—
EDNNE = NHHI R LT, N=U (1255
HEARDOHEENRIIHEVCHL THD, 221X

FEORPIDSTZOTHLREAIIS T F /GO
FAFTTIEDONLD, ENHE <IN T AR> <
AR —=TFA N> LT ALY BT AR DY EE
ST B IRICE ESNDZ LT D,

WoIEEA OB EFE RN -aE, B4l T
fEHZ Lz ko T WMEDLND UREERI T2
FRETH D, ZORTH LWAL EZEZHZ LT, AR
ENDLNREE 2 HZETHHD, FHEICTHRTIEN
TEDHE%E, BEEEHSTZH TRLUTHRIZW,

1. BARHWEDNRE —
1.1 BAR

T T TE<IVyR T AR > R<AZ—FT A>T
Apple D HL 5, iPhonel3 D AT — U — a2 fFH)

LNT-LARITHD, MIZF —2 7 — AW A L
U RAE — T — R I RFNF N < A —
AT —=> < a—F)L> <RIy T —> <3
IRFARTY—0 > <a—XI— LR > L4 FHTBR
TWB, ZIHD A4, 755‘%#%(“51}1@6&%2’(&5
L TR E AT RTINS EPD R ZE | AR, it
LW T B R MG S TLD, ENE U il:l:ixﬁ’j$
A Huf&;é THDINDBT TA Ty R H
ERERBE A IO R —3I0 7 C, REEEEHIZH AR~
DG NERL T DD THD, DI, bebd
BAZIIT B R H AN LELNT-H D0 D772
BT I NHDOR—I 7 SN WA A
STHHAFEE G2 TWAIDIZE b, K&/ E
ZHEEL. %ﬂﬁ%ﬁkﬁ%%ﬁkbfé% 5.z Tdp<
DTHD,

1.iPhone 13 color series

Rose Gold,Midnight Green

12 A2 T 57—

IRUNAENFEFE LT 2024 FED BT —F PANTONE
13-1023T Peach Fuzz| THD, 77 A ILIHWENEIF
AR LTIRBZ BT 5, W7 —LL I —F h—r
THDHN, %ﬁﬂﬁié@ciifémé%ﬁ@%?_%@b@i
LIPS THLKE THAY, HFLMFEEZLLIT
VIOSEER SN TS, S b ttoisdE ot%w:f
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DRI DN A~O | AR ENEZ KT 505
WEL T, BBNSEEX UL B R B R A T % 3 A
7Z1EHD, BV L, il e fabEs L 2B IXL T
WHEWND,

ZOEBAITRLNDINT, AIHD DR RS %
SIS T IR AX 77 —% AT 0L, FHLWVEL
EAEDINE = DOEDTHD, TAV ORI+
— 4 T4 VT AR NRATS 2024 FOMAIT
TUPWARD SW 6239]C, 15N\ L —Dh— 72735,
[ Ef&E) VIR = 7 TRfEDMEZ L ELTWhDD
LTV 97 AL DO H ~D K2R HORER] ) Lo T
AA—=TTHD, ZNHDST=ODEL1T, HE9 LT
77 —aa} OFRENIIE ARICH ARSI 2 e
(VAR — | DAR T 77—\ 725 TCNDES 2D,

2.PANTONE color of the year 2024 Peach
Fuzz

OISR - G - JLRE - [N -
W HE IO TWD, KEPHSAT
BE LA ERICLEEIRTH DI G E
ns,

1.3 #E£E

LW E RO EN O H A B S5 89704 R
H FLWELEL TV, BRIEO A
ZThEW, =742 U T DRHED 2022 DR
VRATG =R == T xS | ThoTn, Wk
ST EDI U R BT — 1, =2 — TV s — R
7208, TR ENTH 3k XTE B2 B RO 22K &0
BHISHA7259, ZivbE-aa - TITERHIRE L7
HENENTA A= TIIRVINEES,

LWL BT HEE O — R — 1%, H
ARALFHIDOBEFEAMBEDEDLENIED T, LLFTOX
FeMERE LB - TUND,

O—EDFFnZEY D 5
QOERERCEIEE S SR T AY T 57—

@/ AX N =GO IREOM®
INBITH LWL B~ Trasa=r—ailis
T, AR = L7 B IS,

2 EAREIENEEHS
2.1 m# "

HEROTEILB BT D EHDN | DKFESHLL T
BHLLERBL ), [EAEVRREY | —IbiT,
AR DA BB OEREL L TRAS 70 DAL T
5, FLIRSLWA IS F L o@4 LT, [T EE)
TN IS TRIFAIIC BIEINTZH DT, [HDH4
B | D IO LIS DI B & T 24 BiTb & £
b, 2O, HHLHICER OL I EHAWDZEIZE
D, BB EROAERRINE SEICEI> T/ A—VX
HIHEVHEFHALFZHL TS, 1ThHiF7Z 3 20
IRA = INE I TCNDIERN DD,

LB Bl

e & s [ a@lnd F7402] 70 (Ui
Wa. ', BARD AR EM B E. LA
DEF, AT ME T L EE~N SELL
i~ THY . TRI’EHEEOHLDEX D& >0
ERBIeHNFEahTVS,

2.2 tHIcEE &

ACHEE THIRET (D513 A) THREF SN DB DR 73)»
5. B EL TSN B 2 EHC oozl &
MHEEWAINEA I MRHD, ZHUTH BRI O BEFEEF 32
EffiofzlBosnsray 28l - lELTVWD
mizuiro MR EStEEOTTRAEBETAEFNZHO T, B
FO—KAEFEMTHLHBITRFED [ TASWN R
YR L= | (CRDBWEORFE) Wo Tz, HLWEL DY
LI DMELBI TS, $EED L FE O DW= TR
ZEIH, ALHEEO KO R FE A A—VIEDEEL
W2, ENE S THRERE NG, BRE~OIG )1 %4
VI RL R TED,
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4. b ENALILE A mizuiro.inc HP X0
WHZE TepbEnwasERPEaVWNSLA,
10 (2 TH M L TIRNFEENTWRITFETH D, =
NHIBREIZHT-D TH3BI1FAHLT-A, X, HG
THE &€ 100 FOFELHH DI ARD AFIDOH
o BRIE & kA DMK A2 Higly Thelr T & 2 &
WA RS > TW B, JKHEE& DR & F DL
WiHB P EELTVWRDEZAHDNLIZ—S T
H3d, "Ly FL—>, @@/ —FrE—%T+v
KR—o 41— REEEBAT, JLiGEFEDL %
PUWbDFEDLELIL, KWEL 2 E HDZ
DR EENT, TTASW, BILFHETEETT
ARHEIN VBRI ET, WRITOFET O H S, Y
HTE—b, THBIH. T, ofoblibnT
W3, JHilRITE T E ) o KT, B
ANBUVWEREGHIFERIZHFhLNTWS,

ZHLTEBOMAE H SN5T5 5, B4
HORENRHD, AARTILEEREYICE oM~ £
THETAL D HEATZRE R, Wb D THS () 13N T
OB BMNOEIEDO R EET, H— LA — KA
Tpole, WEETHLR—IINV AT —EEHIT. TNEN
DOHITITIFHEL EEA D ORD D, TOWMMW =T
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Expanding the Boundary of Photographic Technology in the
Massive Computing Era
- Taking Spectral Imaging as an Example

M. James Shyu

Chinese Culture Univ., 55 Hwa-Kang Road, Yang Ming Shan, Taipei 11114, Taiwan

ABSTRACT

Capturing information instantaneously about the light
of the scene is a distinctive feature of photography. In a
way, the appearance of the photographed objects is kept
during exposure time. However, with the advancement in
computing technology, the appearance of the object can
be generated by computing the surface information and
designated lighting conditions, which still generates the
appearance of the object as photography always does.
Consequently, what is recorded is the object's surface
spectral property, not the light of that object at that
moment. This might expand the boundary of photographic
technology. Spectral imaging is discussed here as an
example.

1. INTRODUCTION

Photography was invented nearly 190 years ago. It
started with the concept to record the light of the scene by
light-sensitive material. Furthermore, “The Decisive
Moment” by Cartier-Bresson notably describes the idea to
give an event simultaneous recognition in a fraction of a
second [1]. To capture the instance of light to represent
the event of the scene is a unique feature of photography.

Photographic technology has been developed in many
aspects. Listed by McCann as one of the foundational
ideas about color [2], the Zone System proposed by Ansel
Adams precisely controls the relationship between the
light of the scene and its reflection density of the print.
Adams further mentioned: “the negative is similar to a
musician’s score, and the print to the performance of that
score.” [3] In a way, this negative-to-print manner is like
the concept of analysis and synthesis stages (or
input/output) in the color reproduction world [4]. Moreover,
in the Zone System process, the “visualization” part
mentioned by Adams is also similar to the “processing”
stage mentioned by Berns in the color imaging system.

Color reproduction process has been implemented in
various forms as well as in many fields, for example,
photography and printing. Back in 1861, James Clerk
Maxwell reproduced the first trichromatic photograph [5].
Nowadays trichromatic color reproduction is very common
in photographic technology to reproduce color image in
three primaries. The digital color system mainly correlates
the three primary signals in the device-dependent color
space (like R, G, B) to device-independent space (like
CIEXYZ or CIELAB) to perform colorimetric matching to
our color visual system. Colorimetry published by CIE is
the fundamental base to support color reproduction, as
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well as color photography [6]. In Colorimetry, tristimulus
value is calculated from the interaction between the
object’s surface spectral property and the illuminating light
with color matching functions in the visible wavelength.
Most color reproduction systems handle signals based on
the tristimulus values in analysis and synthesis stages.
However, a spectral imaging system is capable to process
imaging signals in spectral manner. It is then possible to
record the spectral reflectance factor of the object and
then, according the lighting condition, to compute the
specific tristimulus values to represent the given
appearance. This may bring a new way into that
photography has since been considered as only recording
the light to represent the appearance. Given the fact that
computing power has been dramatically improved recently,
it is more feasible to perform spectral imaging using
massive computation. The advantages and extra
processing needed by spectral imaging when applied to
photographic technology is described hereafter.

2. COLOR PHOTOGRAPHIC REPRODUCTION

Comparing the measurements of light reflected from the
object to measurements of light reflected or transmitted by
the photographic reproduction is deemed the objective
tone-reproduction properties of the photographic system
[7]. In quantitative sense, it is the relationship between the
subject's luminance and corresponding reflection or
transmission density that are processed in the
photographic reproduction. For the tri-chromatic color
reproduction system, it is the numerical transformation
from the scene’s luminance to device-dependent signals,
and then to corresponding device-independent signals
that are processed in the color reproduction system [4].
The colorimetric characterization for this reproduction
transformation makes it possible to represent scene
appearance for human color vision. As shown in formula 1,
the calculation of tristimulus values requires parameters
from the illuminant, the object’s spectral reflectance factor
and CIE standard color-matching functions. The resulting
tristimulus values X, Y and Z are the device-independent
signals that are used for color transformation to-and-from
the device-dependent color, mostly in R, G and B signals
in a digital camera, or C, M, K densities in color
photographic material. For trichromatic color photography
in general, the R, G and B signals are recorded in the
analysis stage; the C, M, Y signals are used to reproduce
the image in the synthesis stage.
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Formula 1. Tristimulus integration for reflecting
objects in visible wavelength. S is the illuminant; R is
the object’s spectral reflectance factor; x, y, z are CIE

color-matching functions; k is a normalizing
constant; X, Y, Z are the CIE tristimulus values.

Maxwell had shown that trichromatic signals are
sufficient to reproduce color image. However, a close
observation of the calculation process of tristimulus values
in formula 1 reveals that the three values on the left side of
the equation are calculated by integrating the spectral
lighting condition with the object's surface spectral

property and then color matching functions. In other words,

what one has seen in the trichromatic color reproduction is
the object under specific lighting condition, not the object’s
property itself only. It is known that the appearance of the
object can be influenced by the characteristics of the
lighting condition. If one can record the spectral
information of the object on the right side of the equation,
the true physical property is recorded. Then, the
appearance of the object can be reproduced by
computation with any given lighting condition.

3. SPECTRAL IMAGING APPLICATION

The spectral imaging system processes every pixel for
the image information in a wavelength manner. With a
proper calibration procedure in the analysis stage, the
spectral reflectance factor of an object can be derived and
recorded [8]. For museum application, the culture heritage
object is usually archived by photographing the object.
The trichromatic color system records the appearance of a
painting under fixed lighting conditions. However, the
spectral imaging system can archive a painting’s physical
reality — the spectral reflectance factor itself [9]. The
appearance of the painting can be computed with any
given lighting condition in the synthesis stage, which is
in-line with the trend for virtual reality where object
appearance is generated dynamically by computing with
the surrounding lighting conditions [10]. However, the
spectral imaging system generates more than 10 times the
amount of data than the trichromatic system if sampled in
10 nm intervals, and requires much more computation.
With recent advancement in computing power, like GPUs,
it is now possible to record and reproduce the appearance
of the heritage objects with the spectral imaging system. If
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reproducing the appearance of an object is an important
feature of photography, the spectral imaging system may
expand the possibilites of photographic technology
towards new boundaries.

4. CONCLUSION

Photography has been a part of human culture for
almost 200 years, used to capture the light of the scene
and reproduce objects’ appearance. As technology
advances, recording the light of the scene as the unique
feature for photography may have new possibilities.
Spectral imaging technology enables the reproduction of
the appearance of an object by recording the spectral
information of the object’s surface property and generating
the appearance of the object by colorimetric computation.
Itis not the light of the scene that is recorded anymore. Itis
the object’s information being recorded which may expand
the boundaries of photography. However, spectral
imaging records much more information and needs more
computation than the trichromatic imaging system. Given
the recent explosive advancement of massive computing
power and the new developments in extended reality (XR),
spectral imaging technology can be integrated into new
ways how photography is realized, signaling an exciting
future to come.

5. REFERENCES

[1] H. Cartier-Bresson, “The Decisive Moment,” Steidl
(2015).

[2] J. McCann, “Art, Reproduction Technology, and
Science: Foundation of Understanding Color,” Proc.
2" |nternational Symposium for Color Science and Art
2020, pp. 4-6 (2020).

[3] A. Adams, The Print, Little Brown (2003).

[4] R. S. Berns, Billmeyer and Saltzman's Principles of
Color Technology, 3rd Edition, John Wiley & Sons
(2000).

[5] R. W. G. Hunt, The reproduction of colour in
photography, printing & television, 4™ edition, Fountain
Press (1987).

[6] E. C. Carter et. al., Colorimetry, 4™ edition
(CIE015:2018), International Commission on
lllumination (2018).

[7] L. Stroebel, J. Compton, I. Current and R. Zakia,
Photographic materials and processes, Focal Press
(1986).

[8] M. J. Shyu and T. Lin, “Benchmarking a Grating-Based
Spectral Imaging System,” Proc. AIC2015 Tokyo, pp.
1333-1338 (2015).

[9] M. J. Shyu and Y. Chang, “An application of
hyper-spectral color technique in finding proper color
pigment for painting conservation,” Proc. AIC2020
Avignon, pp. 254-260 (2020).

[10] M. J. Murdoch, “Color from Real Reality to Extended
Reality,” Proc. 3rd International Symposium for Color
Science and Art 2022, pp. 5-6 (2022).



Proceedings of 5th International Symposium 2024 by the International Research Center for Color Science and Art

NEHARABHEE ZO=BRERXNORFEFTADHDOMHFE

Research on the Preservation and Utilization of
Rokuoh-sha Style Color Prints and their Three-color Separation Negative Films

Zel A7, LU BESR,
Hitoshi YAJIMA *, Katsumi YAMADA*,

* R T ERPEMPEL. 164-8678 HRILPFXAHEI2-9-5
“ERRTAKRFITEE. 243-0297 M) R EARTEKILIRG5—45—1

LR

W T ERFIEEENTORZ A 74 LLED

=7V v b ZFEL AR, LA OB L 7
TN RR O, EZ2DDD 548y 7
HRDOZ OGRS TS 6274 VL) 3%
BEEINTHBE I Enbhrot,

ZOEBEFROMENI19414E6 H . BNtk
INAIED & FFe I N0, MFDHETI9444 %
TIIFIRGEDNET L. HE DA IFAIS Ty,

Fig 1, #ID RS (AT
(19404E12H#ATOLIFE#AMNE LIAT N TV 3)
1 Lol

TLSRAER 3/ BEM PR (B, R TR
) BINIRE O ETH D, Wit dH o7, Wik
DARRRNZ/ANPENAKNE T8 TS, okETH
D, HIHFRELGE O HPIRTH %,

TSGR 23 55 1 N C & 2 BRIk FTI AT F
A7 —%MA, =D AT O HER B2 H i
BB ETHI—7Y v h RT3 k%6
L1940 11 H TN AR AR EHIEE,, & LT
R,

15

BHAI364FE (19614F) SHVLIABIZ DM L%, H
HEEMEARY:  JLHEFRRICE I N TR E
B9 b, FICEEOERMREXERIC TVLH
FeAEREAR T A0, L LTS e,

20204 2 A, il DG E O H 3]
L., ZO&BERR19304E/80 5196 14E F TD
B —EEOFKICEHbL 3 EMERTHEL LW
ZEDHo T,

Z ORISR IE, 20224E12H 60 7 R X ¥ 7
Y —FI10MEE Ttz d 28, CERL,
FBAELHAX Y 7Y -z HER LTV S,

2 IXHEMT74 VL
2.1 YIBDIEmRERK

LB 74 VL3, HEOEM L2 Y
vyavy b CENRER LT B#E LD N T A%y
IHARD 74 VvLTHDY, 3Tl y FTH D,
WO MR IZ, 3f&E bICHAAmASL v X%
S RERRIC 2 D, 7 4 VY — 35— H DK
7 4 VA DRIFNEAT I N T T, FoekiliZ1941
FEOHP OB X Z 1 ERTH 3,

2.2 R I N7 ETEEK

1942456 A6, R I N =0 7 4 L LD3F
BEIN, WERIIE-KRHOEK7 4 VL% X—
2P SBHT 2L LI THD, FMH
FLA L FE M OFRERAA 2 EE IS T LT, R
HAIDOBESER T 2ZMZ X9 ETH3LRTH 3,
BB, HHT7 4 LY —mRIEHFERILANTREA L L
INTn 35,

3 < o FEMIR T BULHK
3.1 Fe B AL

au ¥ A FHIRIEM & UThHF S i BHEHK
D, 255 ICHEfETS 2MEHZIEH LT, 27—
7TV b RERLY 52 EIX19384FE1Ci: THEEH
Wy aEeaRIN T,



Proceedings of 5th International Symposium 2024 by the International Research Center for Color Science and Art

3.2 FEMBHEAR

FODONHEEZ RS 272 DIH L WEifliE LTh
NRDOFOHREZHH L 2 3KHAD T 5%
BEEHRGH, 2R L. BB ICORHREZES
N3 xHzLz,

4 PAEBEEE
4.1 5 ¥ COMEBES

HHITEKRZIZINS DERDPHREINTLD
. KFEHEBEO M, Bb R REOFHFEICH
FNhT, RHOBEE 7Y v MIKIE I AICER
S, ZEOWICEBZEITOoRETH -
oo ZRUZR LT, NS REE Y v MMIETOMK
FICENRTA>TWRET, iz Nz L <
A=) 7 LT,

FA T4 NVLIFEAOHRED 2 AR AN s T
HRONTHEH, REIZHENRIFTH -7,

WL A, FHEHE W) RBOHUCH L
BhHwEREREVWLZEEbNLS,

4.2 o DRFEREE

HRHCEM B S OM MR GFEHZRAT S 72
DI, TV — b REGBRAZRET S0
WZHMMEDDHR N —IZ ANELERDH 5,

CNFETORGFEREEZIIRY 2726, @ LdE
RMED B B LE L - FMIc e A, WL s 2
5ZLTH5,

4.3 M
4.3.1 BRANLY—

GELUTREM & LT, sk o L cald
TN, REFEHICHOEBEINTVE X vy U4l
MBMARMEZ AT 2 2 &I L7,

e ROV A —=IRITIN T3 2 BRI b 5 AN
I, AR R ToOREL E L 72,

4.3.2 HIMRIRPRTER

HEEED & 2 HEETHEK X, o2 U D KEEk
BMANL =2 VI R=R— AT RN T —
WD B,

4.3.3 EM

ST 2 e 2 7201, FIE 2 I 72 R L ' —
WZIEH I AR Z R COE L EER Y 2 4 b 2R
E)O

4.4 EAES
4.4.1 BEABRBEBATZ TS AT L

16

BRHRBIZ T EREINTVRE2, oL o
BEOYA R EMBCRELICETNE. 20 E
NOBEIIBEICE EE 508, 4K TRV &
BRILSTVOT, EAOEAFSIZEHE L7,

¥, OB EODMBZ DS L 5
CENTED., 2o ZRTET L, FH-—HEH
MIDBEE D 2 550 HF 72 Abb¥ 5,

BERIZ 2DODNA 7 T3 7NV —=7ICXY 6 -
TR T 5,

99999-9-99
ZRNFNOFEL Va— FIFRNICED 3,
5 Wi 7 7 4N EBET AT L

COBERBRCIIT I A, 74V 0, MR R ER%
BR—ZADFEEN, LHrdbu—IL 74 LA 548
Al £ <, FEROEEFR S B 2 LML kR B
PRAELTVS, N ZBM - SR L., @iz
HBLOITIFEERNCEBE S ZMA L, HNOE
BIOELD H L2500 12 TE B S 2 7 L DR
NEarns,

ZDH AT, R 7 7 A NEIERTIUE, =4 L
TV FOBENEZICTEB LEZONS,

6 FroOMUE

ZOBEREOR X, 7L - SIERBE BRI
GEENTVB I ETH D, FEEICK ZHAMEM
DEWBNEITER TR T, R—2DEABEL LD
DDVH 5,

NS BEROEAM ) 2 RT3 20, HiE
WNEIZDHAATH 5205, BEEMEOYBL 22 ~HE
Wb A, WERO7L—LMMD 7 4 LLADER
ED 6 DEHRSKYITH %,

ZD X)) T LREGRYAOERE ED X 5 IHlE
L. it T 2300580 ETH 5,

7 ¥t

LB I RGO BG 2 T b 2 s, TREZ
RET2H7-"BEEOHMETHH, BRDHIZ
KRFADILIAMEZRET 7Y v b I KREBE T HIE
BD A7 —5E (19584E3HIRY) Dk L Bt E %
STz,

IO EF, KENPEEICE L COEELM &
HMEZF o CTwW il Th h., Thoz2abER%E
BELAZEL T Z ik, BNV 100FEICH 25K
HDON—Y ZMEPOLI LIS BEDTHA I,

8 ZEI(M

REL THETIERAICE I T 7 SRR AR
CHIM E ZDRH 7 4 VA" HABEESE vol
86, p135-142(2023)



Proceedings of 5" International Symposium 2024 by the International Research Center for Color Science and Art

RRF AR —FIUHITBITS
BREEVEE, BT, i =a—F T OELEEOR%

Colors and Architectural Relationships among Skyscrapers, Old Town, and New Town
in Ho Chi Minh City, Vietnam

/BRACHE
Kisei kobashi
FUR TR 164-8678 HUGUHR T EF X AR 2-9-5
2-9-5 Honcho,Nakano—ku, Tokyo,164-8678,Japan

B

WERBFEEBELL (2023 4E5 4 UEH GDP6.72%) Xk
F AR —F T O EBEVEE (FB ) | 1B T,
=2 —H T O = E R EL TANT v T E
NIZBRE JRETAATVAREZHER Lz, 72 Th
WA, R 7 7 CERSEENRBICE TS TS
VBT —LED OHRBICEREZL -7, AOTBRE 135
PNZHE T DR E EEY), 57281
FREAZS B3 LR = AT TED WG TV A E IS
IZWONRRG BEARSZHIE, 2B Y580 T EICiX
TR TR A B A O R T, N7,

1 1XC®IT

ELT VT OB i U CE IR, ITEZ ORI
AL = RERBALNHDHZ LR DB DW=, TV hT
—LED 72X #i7-72 RS H D LR LT, BEEE5E - By
FETWE, HETar L2058 HioseRikiE
HR CTHIKIDICE b ET, BREIFEOHIN A NS
FI. WIZTANT 7T HELIBAREIC R 2D 11k
e, T TUAD NIAFEH <NV AT T EETIE
— G172y CBRAEDH T 22 A [ A — /R —F X =
TA 1T T, ENLEREX AT U EEE
IR (WFGERT ) ITRATE,

2. BEE/VEE (BB % HY)
BUAFRERE ., P2, %ﬁj‘cﬁm: R NEFTL X, BV
Z IR AT, FEEAY72 DI% 2000 FLLRELC
TR SR T VIR E DEESTZ, 7V 17 —LED
%%ﬁﬁb BEPIZI LS LT 5, SHIZL A W“
BT 725 L20R & H 0T <D ADMES ), 1l
INNTIXE R 7 V17 —LED OEHFE R A
LU HHSND IS T aha—T  H&M 722 SV E R
Foidh, M AENOA A LBl AR LI B RE
IRENTE(H 1.2), 10,20 EL2—47 e L= D THSD
ZEEG, XA RRL 31 5% (enrTh 20
W% = DEIB R (OO LA,

THNDEREL,

{_‘—éqéo

17

Figl2 LOABYA EXRR7ILHT—LED L&

3. [BHTHiEF

Fany (FIEEE) LEENATY T, BRSO H Y
P MK T A FE)E P T, R A TEL )R
BEN, %Ew%ﬁ)ﬂ@ﬁﬁ TR 6500k OFEERAY
LED(H3) 1Ly, B3 ROt fHZELLTHIL
(&, %ﬁﬁﬁ?f‘&‘oét%ﬁiék@&%i%hé AU PR
T, AR EEHOIETH 6500k DOFEEA LED Of fF#E
FEDE, WFEEROPME)E TIZEIEREDY 3000k OHO
RS TWBHIE N, IRAEH NCTRICS BRI S
72072 LE 2 bid, FEVEEROM AT 720KV,
LED 2EIINDDIZHEEE DOV 7eStHFmDESN
bEEEZBND,

Fig3, 6500K @ LED 8HA Fa AR OFETS



Proceedings of 5" International Symposium 2024 by the International Research Center for Color Science and Art

4, RN =a—F
MANLETIREMREOERICHIE S X, B
AUHH D TIEHABSE NG LA ORI AT AH
BAERESA 2L LT HRAE X R I3]0 B
2% 2012 FEBATH, 3 DO TSR EE —
TMIDORJN® HARUKA Terrace(Z4)iLkkE K SFTRF0
LR EEY — 2 TRIBEDRWIEXD LED #f
BHAE A, 2K L CRE . 3:/5'~74></w~/
THHISORA] DRI AT, k2 LaxZE
RSN TWD, 72k, BT (X5) @Ek?‘;@%%i
727V H7—LED MMER &I, M AERE, 30 2
DI RNTHD B | DIEFEIRE DT = A—ar
AINZIR 2 BL &S,

Fig4,'MIDOR | HARUKA Terrace

Figs, £ X v&fF

5. BREH

AR O T AT s @0, IaFELLENT A E
NZEREGE LT 2 - BT 572 )y, SME AR EoTz
%, X ANFBDITTIa—T oI LIRD D,
REBEDLNEDRNL D, U —W— KL H U= E
B, BYEOLONRERRIT7T LTS (K 6), 2R
FEIFIZANE ABEE R ZUTIER L, HFOSME AR
EFLHRNEEXTCOND,

Figb, 74 74 =@

6. L
B I TR ~72 @) TR I3 WIS i DR g (5
%\ rﬂ:fﬁk> ﬁﬂé&{}iﬂibﬁiﬁ/%fTof;o ﬂ%\

LRE DO NTANRE U T2, ZD7e)TiT B
EROFBOZERLEEND, BIGHDFESTZ[FA T
7T HEL BB ICR XD I OFEN Y TULED,

ENERBTHHAICHHE -T2, AT ) O5
WCRTI T —7 T GRS (™7, <O RN,
FANT o7 ENT- X REEEA TV, HI=ob T R#K )
ZE R QD INNTR BN,

Fig7, 44 IV )IIEroBECLE (B 220
Photo:©Kisei Kobayashi

7. BE IR
[1]kFRE BRIRT BT x AR~ S A2

FHEEMFETNIMAIv0l.29,2019 Autumn,amana
[2] ©v7 - F2 [F—%rr] 3R P)IEmT Kt 2017
[3]TOKYU GARDEN CITY
https://tokyugardencity.com/ja/
[4]Ho Chi Minh MEGA City Michael Waibel(Hrsg.) regio SPECTRA
2013
[5] EHEMN FRE) RN T LE2 L0 0 63 I HEE
2004
[6]Luat Vitenam EEANAE KIS - K515 - BAM A S BRI B
DIEFHATHA
https://luatvietnam.vn/doanh-nghiep/quy-dinh-ve-quang-cao-
ngoai-troi-561-29031-article.html
https://luatvietnam.vn/thuong-mai/luat-quang-cao-2012-71732-
d1.html
https://vietart.co/blog/luat-lam-bang-hieu-quang-cao-tai-tphcm/
https://luatvietnam.vn/xay-dung/thong-tu-19-2013-tt-bxd-bo-xay-
dung-82815-d1.html
(MY 7 > & &R O e # i 01
https://baodautu.vn/cuoc-dai-di-doi-dan-ven-kenh-rach-tphcm-
vo-tran-vi-dau---bai-3-von-cong-du-an-trong-diem-chi-du-do-ve-
d171588.html
Uy v A U ER OSE R E 02
https://laodong.vn/bat-dong-san/tphcm-muon-day-nhanh-di-doi-
nha-lup-xup-cai-tao-kenh-rach-bang-von-tu-nhan-1148576.ldo
7 VB TER O YHE T 03
https://laodong.vn/xa-hoi/tphcm-sap-chi-3200-ti-dong-hoi-sinh-
hai-tuyen-kenh-rach-quan-trong-1157093.ldo



https://tokyugardencity.com/ja/
https://luatvietnam.vn/doanh-nghiep/quy-dinh-ve-quang-cao-ngoai-troi-561-29031-article.html
https://luatvietnam.vn/doanh-nghiep/quy-dinh-ve-quang-cao-ngoai-troi-561-29031-article.html
https://luatvietnam.vn/thuong-mai/luat-quang-cao-2012-71732-d1.html
https://luatvietnam.vn/thuong-mai/luat-quang-cao-2012-71732-d1.html
https://vietart.co/blog/luat-lam-bang-hieu-quang-cao-tai-tphcm/
https://luatvietnam.vn/xay-dung/thong-tu-19-2013-tt-bxd-bo-xay-dung-82815-d1.html
https://luatvietnam.vn/xay-dung/thong-tu-19-2013-tt-bxd-bo-xay-dung-82815-d1.html
https://baodautu.vn/cuoc-dai-di-doi-dan-ven-kenh-rach-tphcm-vo-tran-vi-dau---bai-3-von-cong-du-an-trong-diem-chi-du-do-ve-d171588.html
https://baodautu.vn/cuoc-dai-di-doi-dan-ven-kenh-rach-tphcm-vo-tran-vi-dau---bai-3-von-cong-du-an-trong-diem-chi-du-do-ve-d171588.html
https://baodautu.vn/cuoc-dai-di-doi-dan-ven-kenh-rach-tphcm-vo-tran-vi-dau---bai-3-von-cong-du-an-trong-diem-chi-du-do-ve-d171588.html
https://laodong.vn/bat-dong-san/tphcm-muon-day-nhanh-di-doi-nha-lup-xup-cai-tao-kenh-rach-bang-von-tu-nhan-1148576.ldo
https://laodong.vn/bat-dong-san/tphcm-muon-day-nhanh-di-doi-nha-lup-xup-cai-tao-kenh-rach-bang-von-tu-nhan-1148576.ldo
https://laodong.vn/xa-hoi/tphcm-sap-chi-3200-ti-dong-hoi-sinh-hai-tuyen-kenh-rach-quan-trong-1157093.ldo
https://laodong.vn/xa-hoi/tphcm-sap-chi-3200-ti-dong-hoi-sinh-hai-tuyen-kenh-rach-quan-trong-1157093.ldo

Proceedings of 5 International Symposium 2024 by the International Research Center for Color Science and Art

CNFARY MVARAT - RIREI A Z E#HB LTz Fe— U ADNTREE
HH LSS ON F—A VT v I Ao BT
Color index mapping of landform and buildings using a drone equipped with a multispectral
camera and infrared camera to extract features

alSEES

Takayuki Uchida

R LIERY:, 243-0297 %

BEE

WA, 258 (UAV BN o — ) OFRITHERE, Eif
FERL @ N & LS TR EE OB W TRITICE - T, B O#RE
AL O & M CINE TED LT oz, EBIT
5 O 71 A7 O R IX AT IR 71 ¢ 7< | lFffEUDX
N?b/»%ﬁ?%%‘%&b\ot}\@H W R 2R WE T DR

BEIZ/R > TWD, ZOANDHEIC iL%ﬁxiﬁu\%@%ﬁamu

3D4/7 VI AT ELIIEFED, IDEE E FIZ
Z & T AR B EEIZ %ﬁfmﬂ‘/’@@%@%@(
ZHRET D Hfr o —Fl &R,

XL I

AR TEAMLZEREOTRATIERE . &K EE AL E BN & -T2
KD EWRITIZE - T, B IIOEREEALE DD O %
FEEVC\M%’G%%)J:Q Thpotr, EBIT, wVTF ATV AT
L ATBDERRSCZ LIS DI R O Y& e EHRIE CHE X 2
ZEINTEDAATTHDIZD B OT VXV T AZ DS A R
#%ODJ%HEKé@ WXL, FFE OWE O A TE D

Rt > TS, #l2IE. AN TEREL V- Eig s 5 Tl
ﬁ“fc:U%—l\tyV‘/ﬁ*kLTﬁ%énTb\575\ UAV%
WA LICE S CHBE LI RENTRETH D20, LOE VR
BESLSINE, BB A1) LSz, AFER Al el > T,
BERIL, ENEBRTD2WEOHEEICE > T, —ICEA
DI GH T 5720 3 T LS FEEERTOWY)
BEOGHT-FIENFHETHY, IEFILIZEHEZED TN,
Kb TWAIEAFIEL T, A OB IR EER/EM O
IR AT=Z) 7T 5HI2, #iRkTANDVI (E#L

2T I S TnD, &bl i%-'lii‘@iﬁﬁ@ﬁ
AEmIT2HE, BRETG Y BRI E OB+ 5729

bEFHINTWD, ZOERE CIZIDE R E I Z 15 H LT\
BRI 2SR R REZR 7 L T — ST IR, ATy
JAIDV o T IMER AT BEE 2D, ZOLIIRF A A DRI
0, G CRH R 72 I N AT REE 725,

1 OFEEICH Z ML, HIZERLZSLIMIZ
IIMBC (w /L TF R R D AT) BEEHIILTEY, ZORERe
A Eo T, ADEAERLIFRDZ LR, FEHE D43l
FEMTT, FDOBRADEDERFTT 5 (XHIZITA OEFROMK
B EWV o Te R OHAMNTOF ML RL TD, AR Ti
VIV TF ART VI AT RINRAI AT 5 LT — 1k
DiRFIEIR D,

2. EB

19

INREA TR L5 —45—1

21 SAFRARXT MHAFEERLEZ Fr—iC
L5EB - T— 2B

CINVFAT IV TIAT B H L Re— 2L L TP4
Multispectrald FV 2, ZORERIZHE L TWDH AU AT 1T
B, G, R, Ir Edge, D4/ R (KR Z 241, 30nm) &
NIR (HH8E KT 50nm) & AT YED 1R R TRAFR6/N R
ThD, BATIEGS-proll > T B LA —N"—Fv TR
REERIRELCHBIOI Yy s T TR AT o7, WIE
BT R FE<S DK BER G Uiz, v /LT AT LA
TOENEERTHOLLT, VE—ME T IR ETH L
<HWBND, EAEDEEMEZ/RINDVIZRH ., ~ v
7' LTz NDVIEEHRDORENIRD23 R & AV, O CH
Haha,

NDVI= (NIR-R) / (NIR+R)

2.2 FINRI AT EHBB L Fe— itk 5E(E -
T — 55
TROMER T A T ZH5# LT= Ko — 203, Matrice 300RTK
27Uy RA AT THDH0T 2B )72, h—~h
A TVIIRAGE 640x512, RE/RRE © < 50mk@f1.0 (NEDT
MESMBEEE)TH D, BIEHITE LT, KFI< D
%*ﬂﬁ”iﬂ?ﬁ)‘n%@ (23— R—FEE D Y — 7—/\2\/1/
T O THOIHRREEN) Z2xt5e LT, 4 (1AH)
DIFRNZRE ZIT 2 T2,

23 BEBENOD3IDETY VT

Ko — T LiZEE NS, SDETVE 7 4 k77
A MU OHEMIZ L > THET HSMY 7 MIHEIZ
T, UTOHL0EHo7-, NDVIO~ v h°/76 a:t
Pix4DFields% . NDVI?®D3DE 7 /LHE4EIC |3 MetaShape %

Weo H20TH 685 54 2 ARIME B DR IE O & B 7257
ffitZi%. DII Thermal Analysis Tool 3%, FRAMRIEIG: D AL

YV {KIZ X Pix4DFields & AV 7=,

24 TJNVHT5—3DEWR - 3DV b

MetaShape TR IN/= 3DET L E AR TOT V7
AF % —7121F T <, NDVIRIRE W o F=F A — & L
TA VT v I A~y BT %IDTIT-7-, 728, NDVI
LIRH ZDORHFBOBERIZ L DEFCOT VA X BURKE—
SNTVDHE DTN, EE BIX, 72D~ BEEMICE
FANLTWED L Lz, BRI, BETHL K
B Z2FGICHERMZREE L7z, NDVIEHEAD TR &,
EEZRIEETHDLOT, BRNARERT ZRAIC
Bl izt LA VT v I A~y BT % LT,



Proceedings of 5 International Symposium 2024 by the International Research Center for Color Science and Art

X oT, AL S ONCIRES A BSG L, SIMT

3R . o,
. - FT—HELHEL, X53DIkA b, ST v T A
3A NV FARY MV AT & RAWVWTZ/KEONDVI B QDY E ol AR IREI. AT

WEISNEAMER @ (0T D= SO g b o Cmifgo el OB R 720, miHe
OrbUI, 7277 FORIEGE LTHY AT pge o i £ sl LR 200, A fs
77, l(bj 27 HOEHIO NDVI DA 5 7?‘("\7 b4 Fels e Ly, ERER L ij‘*ﬁjlﬁﬁf%%.:%(a)
Cr 7 &R BAONNVIOEBOEXNTTLE o ) whihs A B L 5 I & L Ol LI
1©) 272, ZOFIRDTAMOHER 2R 1DIR 7E. DJI Thermal Analysis Tool 3 CTE L7=H D%, X

T NDVIIZEOXBETH, FOFMRE & BIZ EF L, - . - .
3(b)iZ, IRH] VYL L TERR LIS D ZEIX3
WA CHE AR T T 5 2 & 5535, O IRAEE L L TR L DEREE

(€ nowi 0 0.5 1.0

(d) 37°C

e X3 EEMKEEREOH O T HEEBIICE T 5 AR
W & ARAMRE (IR) &, (a) FITLEEIE, (b) 1 B OB 5
M1 AKHEIZET D@ KEOFE, (b) NDVI O~ v & DIRTF—Z, (AN LTA VT v 7 A=y B 7,

7O—fF (7A), (¢) AHRIZB TS NDVIOE 2 N 7T
2. (d) NDVI ORI
X3(c)E ETiE, VY —F— RV DAIDOF RO JER D
32 AVT v IRy EUTIZL B 3DER BoTWDHN, HHEITHIH, 50 H K7 TIRE /3R
3DETRICEBN T, —RICHITEZ2 S 0T, Al e g 0% HIp o TNDBZENHHEL _/\75% /I/—/\~—L0)/—7~
BRIRE IR T, AT v I A<y 7 Tk, £OX% RIND TITHOHLEE L, 3DILT 25 LS &
DORFEHI Z X, P —F7 774 THIIZIRE R~y ML 3 () D/ SRV DER Sy Tl —HE6. ﬁ;v/ﬂ:@%’%
T 5, ZNHOFFNIEE ., 2R TTO K CRTEHEN RUMAELTNDZENND, —J7, BIRO L2 E G )
HHN, B TIE—EOSIMTIDEL THESE, £-8EF T IRREEARTIR, BROEAZE DIRMENIGE TH R/
HZENHARETHD, SEIL—HIELT, EFRROKHDID F o h AT LTS,
PRBEER N AT 3DV 2 TEB LI D& K212
R, ARIZIEE LR THHN, T TH, fgehEED 4. £ 0

FSNFIBINTEY, XL, e & cr3pBiuiz< CIF ARG NIV H AT FRANRI A T R LT
W, HEENSO T FE IO H O R REMES RIS I Fa—r AW TH#EZRE Lz e oh 5 —A
TNDBIERG D, VT IRy BT OREEIT o 72, NDVIRRIR & W

ST AN MVORHE RN L, 41 T vy 7 Av v E
VT BEHNLIAEE > TWBDN, %Ebi:h%%S»D&:
YRR LET U 7 &ATV, S HI3DER AT, =
DEIRBEBAFICE DI LT, LAMRRANSE
JEINZ & O HITE - ) O R % BRAE S 2 Healf o — 61l %
~ LT,

6. 2E Wk

1) T.Uchida, Proc. of International conference on advanced imaging
2021, (2021)

2) WNHEZFTE, EHEE, AREEREE, KEZ, TFe—vicko
e MO IS BRI 7Y o ZICL 53D IR ) | 8

2 KHEIZEBIFTZ3DDONDVI~ Y S 59 %45 4 5. pp.28-33 (2022)
3) WHFE, NBEE, [TARS, IMKE—, ZHPER], i
33 FIMREI AT 2HB LIz Fe— itk 2 EER B, W, [RAF RS PAB AT EERLE R
KBt BB OB —UNCR AT v I ATy B T ET AN T —3DIER |
(> EHRIEEI BT, Ty a UIITIC AAGRFRE  H86%5, pp.50—55 (2023)

20



Proceedings of 5" International Symposium 2024 by the International Research Center for Color Science and Art

filFf & EH TR~ v 7

Constrained Stacked Relief Maps
SHaRR [, IR B

Takashi Imagire, Hironori Hara*

R TEKAE, 164-8678  HURH F R AN2—9—5
2-9-5 Honcho, Nakano-ku, Tokyo 164-8678, Japan

Fig. 1 1L/ BOMZEBEED IER L723DEF (L) L 3DF Y v 2 —COEIRIRE R ()

B

AWFZEIE, B BT~y 7 O 58 K OEEIC
B2 7R CTHD, K11, 18cmFJ7 D[ %64 X 64
DT a7\ ZyEILT, BT )2 —CHIRIL=4 7
VI N AEQTREE T LMW TH D,
ZD3DET LG DAL TWDDN RS B A3 5
Ipo720 | A DBARNEME 2D BT VOB
FHET DD DOEERROATY N2 | TRE SRR
VRSB BRR Tl DI RN 725, IR EFHE
TAHEDDOYERFTIEICOWTHEZI TV, ==—H A
A — DY —FERE TNV RERICEST I
PR TIEHIN I IEME T, @l fgeso2 ki
Uiz, £io. BRI 7 EAF T T 712
HZETHEA BT DIEZ S 2 FIEAIRE T 5,

1. IXC®IT

NICOGRAPH 2020 T, [H{hD & 54212 B9 A1
ZAFR U [1], ZOEMIZHEAD 3D 7V 2 —THII
L7oA 7 V= e R CTERRS IV SLIR 22 7 — D
THD, ZOEMIT, TAVIEEZEET 57200 R
fBLEWHYEE B CTHITEZ 4D 72, 3D 7V & —THI
WIL7= 8% Fnn EICFEA BT D2 Elc > TEMD
Hk EnD, ZOEMEFIVET D72 OFkEkIL, D
F TN ST IETHD, EDLoITT
IEER L DA ST DDV L RHEE D, 2D
RAREIL. RO T B IR EDOIEL AR R ELIZE
DTHHIHEBATIH RN, 2, ZOEROREELL
TEMNEZOND, KIUDRHIIERIESETVL,
BOEORBLTHILEBI 2 NHOERDHTHAD,

21

ZDOIHRGAE X, DA B A CTHIRIL
T, TOLRRTHELEIER W, ZOBHA ., BHAAT
P IhD FICARBRARA T V=7 i HEIE DN E DR
B EBRRA T2 MI—F FICERE T D0
BENRDD, ZOXIREE O T O EIREIRA X
W RIS NICOGRAPH 2020 Tt LheE

MEZRRAREL 25,
2. RBEFE

2.1 HlF DR WERO MR

AR, BEICHEILTZE A FEEDIER T
EFRZETC—HOMMOBLIEERERE S D, 22T,
S EILTZE R OENT 72D _IPEL LT, AR EE R
LT=DITHEBENS T T 71 E AR T 5, BBRIZONT
BRSO TWDRILGOHEFEEZ o7 V—T LR,
ZLCIN—T% ) —ReT DT T 75 RES D, ) —
ROy i%, Z V=7 HNOEFZEICOWTHEET D
BB RHDHT N —T DR R D, 2RI T77 D —
B CHD, K2) #EMICOMBET D, T I—T %5
BLIELORK2b)Th D, Z2TlE, K7 L —FI2IDE
TR AT LT, EOWERIT, 7V — T IR
DEIZNHHIEERL WD, N —T% /) —RELT
[R5 7 LU CHAAREICERIR L 7= D03 X 2(c) TH D,

WEEL L 77 T 7D, My~ 7 O A A4
5o 7T 7REEZ E T OB AL VERR L TZE S OAL
EBEOETEII7OLETEEZD, 2O L THEEEZL A
Y=L BT D, K2 —R DL A Y —43 1T D 5
Thbd, K22dDEDETFIL, ErbEzi-L v —n
B ThHD, 3DT VL Z—THIRMT DD X E A DEI R
WTHY B IRNZRICEBD ) —RBRFEETES, 7277



Proceedings of 5" International Symposium 2024 by the International Research Center for Color Science and Art

Fig. 2

L. 260/ —RiZ—>0H R E L CTHIRTE 22T

iE7Rb2n, BIRRICIX, Rt A v —I12dHb/—F
X, B0 Eor A —n ) — I\ODT%IEIDM/VT“
BN TWDAMENDHD, ZHEm-TIIE, £ 1Y
—D/)—RFNZEDOLAY—L0H EOLAY—D/—R%
fRoTEZETEIIXRL,

LAY — /M T D720 I ko b B 5ca A9
5, 1220 BV A Y —$a i/ MET 20 Tldzel | fl
HANLTCHSEZB G LT LA E AT 5, N7z
WihE EICESOIZTRE M E EICELS IS M) 7e
EZEL720 AR AT OIS T, F2, /NS ki
%#h@k\ﬂiéhm<mkwm@%i_\@%L¢
<D, 2D FTH R T, RERE /7L FRIIC
Skeb e b BB A AT 5, BARIIIZIE, ﬁmmtf
D A HBAEE & oMb 3 B a fcd i 45, 20 A
W BA SR D i iR A PR 9711 IR R ER (BFS) RS
BB (DFS) LW ST RB HIEAFIH T 228 T
2o

I = minimize E, E = z d(x,y). @9

X,y

2.2 flAr & BEO ER b

B 7RG 2 O BRIE. O FICARE 225 5 A3
KTIEHERDLZDT, —BTORZEHREL LIZ,
B OFmBEERHWL5EE. EHoEREDO LA
YT—O L TREBRERETHIZENEZLND, 2D
RIS T D=0 T 72 ST 7 b H
M27Z 7ICET 5, TOLAY—IZ LW aZE
D) = RIZORNH= IR LT, FTOLA ¥—
DED ) — R~EL M X ICHMLOME 2% ET
BHo VAY—S30 OB, BRADORIENTO LA
Y= LD LA Y —IZ@ D KEIBENT-H, £
DL A ¥ —DEDOMAEDOEITE 2R E LT
a5, ORIk T, BHAR ) — RO TFIC
RBHD ) — RBPALR2VEEZ R T D,
L. ZOHIFIfM & ORZE T, RER/ — K
DS THABIZHLEL LT, BRI H/— Kiden
(Emb LAY 7 7ONEHEIZERND ) —
R237220) WD R EAT D, ik, (BH
) LAY —D ) =Rk oTHD /) — KR Y
LSWrE . BRI WA R 2> TER R

TWEbDN, FPZld ZLNTERVWEDIZ, &

22

BT 57tV %, (a)TEPEHE. (b)7 N—TF{LLEEEER. (c)7F71k. (d)LAY—43F

— 7Y R NMIBETERW S —FRELLED
Thb, BHRTDH /) —FR2NICHEb LS, K
B — K-> TV DAEEIR, RER, — RoFn
L/ —R&E—oFRL, #Hl-hikbfii/ —KFELT
RRERVET Z LT, EETHEREZHITLHZ &
MNTED, BipDHEEN ) — K0 ED LA ¥—
DOBIE, AVNIET S Z EMRVWD T, ML L TE
2L A Y—0 RIZET D2 &5, LTcho
T, R IUETNVEERT DS RO EAL
J— R bhRE B LA PO S, BlOK EAL
J— RN olhEL VA Y —HOEIEZZLFIWNT
BREOE S ZHETIUTEN,

3. &R

113, BEBOMRIE % 2850 S CHRREREM 2 i &
L7-fERTH D, BRNENEERWERTH D,
HERDOE ) FABEBICHT AMETIE, LA ¥—
DEIE D LA ¥ — L IZ R D A5 RIS 5720
RDT, V77 DFS X° BFS el 7o 5 & 72
STW5, N2 5 & DFS TILE BRI A
KL. BFS TiZ 2GB U LD AE Y ZHeft L X H &
LCT 7V r—a gl T Lz, T T L
BARERRCT=—F A AE— LY —FIETIE, ==
— & A — AY— %@@ﬁﬁloﬁﬂglmfﬁf
R TH DA, HRICHEN R CREEZK T T
ETW5,
F1.REFEFE () ok, FEIMOHANE, Bts
PHAEYRBIZE VKT LR E TORE

26 64X 64 | 810 48x48 | 8 1L 64X64
Bayer 4| b Slike ge) 5 Slik 30
7 —T% 1534 209 311
LAY —¥ 13 13 13
DFS 1.537 16354.5 1233150
BFS 1.926 (24.245) (23.97)
ELTF LA 456.606 355.61 207.451
v — A —F 4.370 4.898 19.891
4, BEMR

4

(]

RO R A, BTN~y ST L 5T

4 7 DONRE,” NICOGRAPH 2020, E-1.




Proceedings of 5™ International Symposium 2024 by the International Research Center for Color Science and Art

VzRTTATT—heRHE

Generative Art and Generative Al Using Large Language Model

INE S

Yasuo Kuhara

SEET V& W ARAI

HUR T35 K% 164-8678 HULLHL 1 B X AN 2-9-5
2-9-5 Hon-cho, Nakano-ku, Tokyo 164-8678, Japan

B

19904 EICa B a— 2N — I 354k
EMERE T 0T FIL Lo THEIETHZ LN TH
DI o7z, N TAM OBERIZ19804E I TF
TELTWER, v a—RIlkDbY = R2T7T7 47T —h
IZMax/MSP, Pure Data, Processing’2 & (D7 —7 ¢ AN
T OBAFEERBE L ILIZ20004E K IC A > TREA 2o T2,
2010 RITIZT=2—F N Ry T —7 DIERE R BRI
M b, TA4— 7T —=0 T WS T AT A6
B LT, 20204 ICIT B AR EEE I =2—T 1
Zy NI — 7 DFT )L T ATransformerDPEFED VT H &
U, BEABURLL CESSHB R E DI T E
B TARTEDINTY, Fii-/e/maE iz Tuna,

AR CIXER 2023 FIZHIFEL, BRL7-Y =%
TT 47 T —hOVEM2REML D%, A KAID
FHMEL 725 TS RPN S FEE T /L DA REPEIZ DN T
WU De VX TT AT T — A RAIDEE 1T, VW
NLY=xT7747 $7bb AEWVIFENE TN T
WA, £ & DFEFOBEIRE W, MR R Z0DiE
UMD WNTHE LTS,

1. 75 7 Z VIS EHE
1.1 BIROERZENC L 5 B 2L
TV FEORMITE CAEEMETHY ., B AR

SUCHEIZH BT 5, B CAHBEIXEARXTEZ 5
AOREH L CH B 352 & CHEBLTE D, RIS T 51E
Sl IR B B2 IR Z L2 > TR LIS
H CAEIMEZ S SHIGHEE Th D,
1.2 Al Composition 100th Anniversary Portrait
AAESDOJFRITHDAI Composition Paintedid, ¥
VRREBIR D — OO A X . ANZE S THIRMIIC
CAYEIEARDIR L, 7T o2V H EAREO T DES
ELUTHME R LB EE O/ESL TH D[], D ED
SREALLTHLNDLREHOATEAETLHETHE
BIHEARF ORI R E Y = 2T 747 \HE B LT,
— 0 AERIT B O IR R S EI o7 LT
X LEERL S0 FEIE ORL A% H ik O3l RE
L TBOH A X(11§1030mm 53 1456mm) D 3D DF
NAHEE LT, EDOF v NI T /ay—%F#KT
FADF YU ARRAXT — £ T H, FROFPN
AET 7 /ay =7 — DG R TRCTE AL TH
Do BOIX, HF X RO Al R, ke
ZHLETHMIZE DSV TR END, BltaDT LY
ARZEST, HEHOFLIHLBENDIZLTZ > TER
SNDOMEFELPRFED/NSLKIRDIDNTREL TWD, 7'a
TT L HFATT DI RIR B /X5 — o NS A B
SND, FERLL T, REOV VRV ~—7 RN EN O R
20 AINL1004E 2 RL A LT ST 28 7 = A 422023 1
AERREL I R DR e L7z (X 13 H),

Fig. 1 Al Composition 100th Anniversary Portrait
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Fig. 2 Al Gaudi 3D Model and Projection Mapping
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Fig. 3 Al Gaudi 3D Projection Mapping Background Image
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Ultra-Wideband Transparent Antennas Matching with Surrounding Appearance and Design
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Fig. 1 Antenna configurations
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Fig. 2 Si characteristics
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Fig. 3 A picture of prototyped antenna
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Fig. 1 Images of crystal violet films before and
after base treatment.

NHy*

HoN NH, HoN

Fig. 2 Change in chemical structures of crystal
violet before and after base treatment.

RN, BRIZEEO X DI LI L T D, Z O
ETOVH VBT 5 & RO EMET LA N2k
L7z, B2IZ R L&k oic, 2V REZNANSLF Ly
rOHFLO T EIESIRFBICKBIENSEL I NG
BRI VRENLANAL MLy hOERELS 2D KD
T pol-bntEZLND,

NH,

NH,

32 AF LT NA—EAE

AF LT N—DIHE )= VIR ATARH T A
Wi NI DEREA OSBRI E RTINS
50_@ﬁi$*1bﬂﬁﬁfi%5#ﬁ%w& IR HY
FI=DIIARBEEITOLENHY, AT LT I—0DE
RE A EIToT-, BONT-E A OB NRKE B



Proceedings of 5™ International Symposium 2024 by the International Research Center for Color Science and Art

MoT=DTE BRI DERST-, LR
OIF AR MVIZIZ B B L [RERICHE K630 nmiZ X
R BINT-, =4 E%630 nm&L TEA K
DR ITCIZ DRI BB NE LT, ZDRER%

X 3ITR LTz, FHEMCAT L T L — B RO BERAL
TR TEDHEBOHRBEARBD NI,
N

X
H3C =
CHj CHj

PMB3

30

25

= 630 nm
= 700 nm

Relectance / %

20 [-1000 mV

+100 mV

T
0 20000 40000 60000 80000 100000 120000 140000 160000
Time / ms

Fig. 3 Chemical structures of methylene blue
and change in reflectance of methylene blue film
at wavelengths of 630 nm and 700 nm by
applying electrochemical potentials of -1000 mV
and +100 mV alternately.
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Fig. 4 Chemical structures of poly-

(3-methoxythiophene) and image of product
films on ITO electrode before (red.) and after
electrochemical oxidation (ox.).

Fig. 5 Reflection spectra of poly(3-methoxy-
thiophene) films before (red.) and after
electrochemical oxidation (ox.).
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Fig.2 Experimental results for measuring the tilt
wavefront between the object and reference waves.
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Fig.3 Experimental results for measuring polarization
remaining optical fiber.
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Fig. 1 Appearance of the four types of color sensors
(From left to CFS1 20°, CFS1 14°, CFS1 45°, and CFS2)



Proceedings of 5" International Symposium 2024 by the International Research Center for Color Science and Art

4. WATRRIC & % 3R uZE M _E DB ES

BT =8 HITEOREI A AT 2B
Y ETOEMIIZIERICEE TH D, K2Rt
X9, vRy b T =25 Z & TRADZRN
LE LIRBTT 7 AF v 7 i O @A ORIEDN T
E5. vy N —AZEEOAE~E)NT 2O
X, 3WROCZEM] EOX, Y, ZEO AR & R E T D
TR 5. AL TIE, REEFHAD ATRB /2R A A
7 (Intel RealSense Depth Camera D415, Inteltt:) % 7|
AL, WET D O3RTIEEEZ T 5. »
Ry N7 —2b% LD RIZEEOX, Y, ZEIE, X2
HE|H (vertical), Y7237KF(horizontal), ZA3HIT X

(height) 1272V, Z OMEAEEIImm BN THE TX
. BAZEORY NT—AONBEEEZGDED

0, FEACE Y Y T L—a v RITIBERD B,

REE A T DL ZRE LTc ) T — BRI
20T T T — A VTR EI L7
FERIELH2() DN AR T . BA2(c) DA ANTIREE F7 A
7 ol LI AR THE TORITZ R L
TW5. A7 —Hg»bMIKE#EFIEEHNTT
AF w7 Fhin D3R TEDOALENERIFGF DN D . AW
T T T AF v 7 ORRAZ R T D720,
Faster R-CNN(Region-based Convolutional Neural
Networks) 7 /L= U X L[1]%& ] L7=. Faster R-CNN
T XA, RETEEICES K WEREOTD
DT NTY ANT, KU TIZ A LTOWERT
ENLEFFEICB W THENTMEREZ FF > T 5. Faster
R-CNNZ W5 Z &2k 7T AF v 7 kO
F A @l 2O IEREIZ R T & 7.

(@) (b)

(c)

Fig. 2 (a) Robot arm measuring color values using a
color sensor (b) Input RBG image (c) Segmented part
image(left) and its depth image(right)

5. EBER
RIEFRTIEKBIR U2 DT T AF v 7 i D
ZEHEL, BRERB RO ZIT-72. TEHIR
TE S AU i O €8, D FLHEE I XL *a*b* (2,72 [ C D JEAE
fil, (73.08, 11.73, 70.35) CTh%. faEEF T 720, A(1)
DIH7RAEZME L7z, ZOAEfEI33.0% LML L T
MNZDLL EREL T2 D EAADEI R B AIHIWT 5.

AE = [(Ly —L})? + (ay — ap)? + (by —b1)? (1)

4 A& 2P CFS1(459) % AW CHIE L= 7 —1i
CEFEAEDORE RAER NIRRT, ERER, BMITAE =
3% TS TEYEHNRR S THEIENRIETE T2,
REMIE, AE =3O REEEN TODLZENBIELLAR
B THALZENRFETET=.

Fig. 3 Appearance of good(left) and defective(right)
products by color difference
Table 1 Color value(L*a*b*) and color differences AE
between good and defective products

standard good defective

value products products
L* 73.08 71.89 84.37
ax 11.73 9.68 7.15
b* 70.35 71.39 85.41

AE 2.5885 19.3712

6. f5En

AW CIE, BEVE THORAE T2 H#)
by AT LDOFEREZHHEL, AORTERHBIELZRD
DBYAT AERE L. NIRRT — A hT—8
P CFS&ar br—ZCFOEFI AL B B O A%
Labfl TR, tAZAEZFHAE L EMERR mEmHL
7z.

BEER

[11 S.Ren, K. He, R. Girshick, and J. Sun, "Faster R-CNN:
Towards Real-Time Object Detection with Region
Proposal Networks," in Proceedings of the IEEE
International Conference on Computer Vision (ICCV),
2015, pp. 91-99.



Proceedings of 5" International Symposium 2024 by the International Research Center for Color Science and Art

BIRFRICLAHBIEED N L —=V T VAT A

A Muscle Activity Training System Using Color Information

PRIEARAT, RIBHUE, 8

Hiroyuki Kambara, Atsuki Oosawa, Shin Duk *,

W TISRSE, 243-0297 P4 IR EAR TR ES5 —45—1

=

A OIEEZ A REL TR k52 8icky, A
ESHED B 4y OIS B2 R Lod < b E ik
THID, FEEBICETLMIEEIN — = 7 KR
AToTc. EORER, BEO T O R e 158 4 Al
WMELTRRTHILET, SHAOIEENZ T 7L T
RTAHIDEEWEE CTHIEETAMIEEI 2 EBL TS
ZEDRIERE .

DI

HA A AOHESRIEEL TEE LSO RSN
TN, EEEEOHERFCUNEY T —arm
BHELI-EB N —= 2 B TRBICIT2 DL

NEEND. EEZFHE T OEM R REDO HE T,

HODNEBOBEZ L ET L2 NEITONERD
L0, ZOBIZIEE REB) D H 7> TOD IR OTE
Fha R T AL TR — = P BRI T 25 Al BE
PENE 2 5D,

B TZNETIE, EHBFOFHRNOIEBE 2 A e
L CAlUbLT DV AT ADOBREIT > CEIZ[1]. 2O
AT LTI, FEOHABEOIEENZ, fhiy T —&ME

ENDEEOBHO EHIRIEB DRI HLLbIT,

Y —OIEEERE OIF R~ LT HLT,
G DR ZARET H 2 AL TWD. AHFFET
X, ZOVAT LERAWT, BEELT 28 2 S H®
LLTHERTHIEIZIAHIZI N — =2 T OFIE
ZRREET AL RIS TS,

2. /BBVRAT A
21—tk

Jd 23 B (R TE B A A T D BRI, A — AR — A%
MBI T HO T, By v —EMiEns i
BOBHRBECNTET D FEE AR H L QD rTRE
PIRIBIINTND. WEDOHFSEIZEY, Hix EE) o
FIEEN N Z — 8, TP X, EE o
FT—DRIEIMLOBIEEL THBLTEHTEN
D HILTVD[2].

N
me) =)  c®w ®
72721, m(t) € RMIZERZ| el 31T DM O 5 A O )

B, ci(t) € RIZIFAIZIBITHi%E H OV —Di5H)
L%, w; € RMIMBEOFAICKH T 5iF B OV

35

—DIEERIML, NiZYFV—DEEEET. 2B,
T —OEENIZH A OEBEMEDS Sk,
2.2 AfEHE AW BB OIS AT A
AR TRETH VAT LTI, FEOMHREIC
BT 2 =20 o —0IFE L)L, Ho =R
BLOR, G, BOFNFNOEIZEIV Y THZ & TH
T~ &L LAt d % (Fig.1) . LR, ZToi
FEAUT 5. FEOMIEENE, Myo (Thalamic
Labsth84) & ETAL L \EOEMAEFFDOT — LN
FRIOF G EF 2 AN CHET S, 72, Fv U
TL—ar& LT, Myo Tl S L7z FEiEE
DO EAMA (m(t)) ZIEAMEATHNIR oz EA L,
ZODHTTV—DOREIERT "V (wy) BRDD.
Z D%, WERT MVEFIESR LT D178 O# P
175 % Myo Catlll S 7= LI ER &85 2 & T,
iy o—DiFE L~ (¢(t) NEHIND. &
BIZ, ZODfHy TV —DIFH L~V EZNENR,
G, BOHICEIV Y THZ LT, FEDOHIEE % Al
WASEEWT S,

Fig.1 Muscle activity visualization system.
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Fig.2 Three conditions for muscle activity visualization.
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