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ABSTRACT

This paper is a summary of my research on color expression using a 3D printer.

As a result of using the 3D printer not only to create shapes but also as a tool for
coloring, we were able to create visual effects that no one has seen before as designs,
and we also found new possibilities to solve the manufacturing problems that the
current coloring process has.

This new way of making products, in which the 3D printer is driven by a designed
"code" and delicately painted, is called "SEKISAI", and discuss how SEKISAI can

change design and manufacturing.
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Color Theory in the Age of Digital Fabrication
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Colorless of 3D printing
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Colorless of 3D printing

ADDITIVE MANUFACTURING TECHNOLOGIES
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Shaping Coloring

Additive Manufacturing Process

Additive Color Manufacturing
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Additive Color Manufacturing
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Additive Color Manufacturing
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COLOR
ON
DEMAND

by colorFabb
WE MAKE COLORS HAPPEN

Starting at 2 kg's minimum order quantity.

o]
DEMAND

WE MAKE COLORS HAPPEN
Starting at 2kg's minimum orger quantity.
— .
[fig.9] colorfabb #tA’12#t3 3 [COLOR ON DEMAND]| ¥+ —E X . _
(https://learn.colorfabb.com/color-on-demand/) [flg'lo] BIELEHEFDOTZ7 47X
@D FHE
FDMARD 3D 7Y ¥ 2k T, 745 AV PREORDIILEDTT, LALE  Ba—F—»EELLBALADET 7454V PRBEL TN F— AT, 7¥4 22T, BORFFUAY L o kBREFORN S 2 b 2 AN TROBDFR L &

CEZOBHRZ L, HELBERLTZ74 A PEBATEI LS LDE, Roh FHECTCBEEREANGERT 22X T I T, BEROGMECLZ VT L 2D — 2HPWERY CvsTwld i, b EFLBDFT74 74 M 2IELERY
REHOHPTHELTLSTFEAVZI L DEBAT 2LV &) LZHM L EER LR CAEREHT 22T, BMEMLRKE X - 2BRLTHMESHAET LI XV TS X L L7, (igl0) HEOMARZOLDEREAL I L THRRBOEMEMESL) L LK
bNTa Lz, LAL20I8EEIZA T~ XD colorfabb 4 [COLOR ON DEMAND J Lic, 2. AN —E2LDTHS $ TUERHMZELLZY, ERSBEBY»» 25 DTTH, B S HOBREHM T 0 rd, BRHEECHIZLvXxVvD DI
(ig.9) L VIO EHM Ly — A FERL, KNLWEZEDY & L7z, COLOR ON DEMAND BESE L) EAEELR L2, MHMLERIFECLY 25T, BV E¥ATLE, SRREPERL TALVERTY.,
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TransColor Sphere
TransColor Lamp

Additive Color Manufacturing
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BARAIICED LS LhBZmHTWTLLI D,

Tz, RADSBERAFEEEN >TWVWL 3D UV T 7k, BRAVOLODTERL—H
LTWET, ABOZ—RH<NIEFODOFAHY, FL-Z0RAICIBBVEDLH S & 5 I,
KREBEFEITRECARICEZ>-TL3BETTHI v ORKRICE>F- &, 3D TV VYTFa4v s
KE>TEHHINDIAIHREDELS ICRZESDOTL LI D, ST THENT S TransColor
Sphere 13, & LTI DHRETTHZOBOELDLS [H744] w5 EEE L CTEL
ERTLE, EGNEEEECZREIAIVEZFEVEELEILRBRZOEY MIAYBZDT
EBEWTL & 95D,

' 3DUJ-53
IvxIvI=TYVYS

h‘ M) 5D 3D 7Y ¥ & & fER
(Material Jetting)

36



37

A

bl

b
-
4

¥
ot
J

3"

et

S

L Y

®"E-02 &%

B

MW'A%W@;‘» el i TR P LTt VOB T O LT e LT T T

1
= v
id

R
Yy

Lo U
e - Ty

e a Yy

v
3

b+
i - ‘
0

yayayy
b, A
Ay

-:.\\'\-
3

Y11
*x Y

Ty Y
T
R R AR AR AR

Additive Color Manufacturing 38

TRy

T NS

\ .";\\\\wn_\u.
A | <3 O 2 i o o A e £ R 6 &
. SEFYEYY YRR R RRARRRLS

e e e A L A AR ARG A d: é. -

5% W wvY VY -j\

S

T

‘I: A

TransColor Sphere

05 bR 2019 E & 200mm
Bhth (k) I~x=zvP=7Y Y

ANDOFOEI LI " HELNTFE~DEFEGR" LV 3D PV 74 v 7O 2 R L., AZ3MFEIZL->THELPIZE
PWEAT B CC DL I LARHELEE 74 v, ZIALYERONLCZETHIP»CBYFECTHY, DLAKEE L BN
CAloE TP H S5 v LELL 2T,

CGizfilin, #EA L, . v, fas, ME, o, BEs, T, HLl, Blo, BILEZLEHETL LD D,

CG IRy LB LAMECHLTHLIZTNTOHFEE - THET 2L, blllzbld " Z2h " LHLHOES ¥

fas. EwmoBerENL L) TT.



40

Additive Color Manufacturing

®|¥-02 &8%#L

39

3 150mm

=]

2]

V"GQQ( n\ __
EEEEE S 3 0
_x;QQQQQn
,asztege
A.TSSC .“

..,E ' Q&&c
tﬁi&ﬁé
f.vnu 2223
) v( 302 ST,

Qﬁiﬁ
(\(\(\(\,l
)OO QQ

((..r

-

o+

SR YDA R BT T I U S I

ZALH BRI S |

#

7YV

doTt

=%z

S

S(HR)

TransColor Sphere DFEE#IEHL TS 7y =2—FELTFHFA4 v LIz D,

=)
g
<
-
—
=
=)
Q
»
=
<
—
=

LampSeed & 2018

It

- L

-4

€
o8 o

=




41 WE-02 ®ERC

Additive Color Manufacturing 42

TransColor Sphere &Z{tzL XU LE=HD

EARRIK- T B RIOIGLAEALTVAVOTIF. ZNZTNOEBLFHELCHESIILICL>TEPFES>TRR,
FEHINTVWIEBUEDAF— NV IT—2ay2HMELET. Chid [HEERE (HEERER)] (fig.1l) V5 EERKE
D—DT, R—=FRY ¥y 7 LT [HHRIRK] OER=HDLWEEICEDATVWE L,

TransColor Sphere TiT->7Z ¢, LFEDRHEELE LFERZHLHLLNEFLEA, ) .
(fig.11) A BEREEBDH
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(fig.12) TransColor Sphere ®E¥ 2 —JL

Fa-—T7HREOTOLNZAT
p.9 TRNLE-MEREBEEARDOZILAS—3DFY va2TéltELE=70 %247,
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v xR U EOREE

TransColor Sphere ¥, 3 &2 2 — ik (fig12) PR > THK I TV I, 20 2 —vBFoEERyavvy PRl E V) =
BEREAGRDMEO —FEEZSHLZ DT, Yy R EOBEMIE- IR I NI L) R, 6 TE T, A>TV 28
HECRABZ L) LREERPHELE, RAEPRNCL 2 EEELMNDY L OO NMECAY 2URZPAEST 2 ER» DLV ) L)

LERSNE ZoER»EL TR L2 RO, AL LI,
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TransColor Gradation
EHhDHEAN <Gradation to Gradation>

iridescent furoshiki

Additive Color Manufacturing

(BZELT] TRNTS 2R [EShHEA] & [iridescent furoshikil IZSEEFD L 5 &
BHREBERICE > T, BLUEMLDPOIHFDOL I LRI EHEEZEL>ERTT,
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EOTADT7+— RV RICHEEZRIFT LV HKSZ D, T [ELE| HFZZTOTF—<
B £,

3DUJ-53

Ric4 3= 2 = d) 24

. ‘:I MJARD 3D 7V 2 %{EH
(Material Jetting)
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TransColor Gradation

Conference on 4D and Functional Printing 2018
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BABGH 2O TABELTRATOREI LG, BRI ->TOCEI L, HE0EEF 22 o T LS LIRS
B4 L, BERCICH.

BRXBSEE (8B4 ) N Y EILT VT EME

Photo AMF / DNPartcom / © bpk / Museum fiir Asiatische Kunst, SMB / Jiirgen Liepe
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Bascule nihonbashi B project
(https://bascule.co.jp/work/meguru-noren/)

BEABEH S DONARE

2019
B 15 = e BR it T & B
nihonbashi B project

ZXRBIVIAR—T2bHEMEL-BABERE - /5
HOBERE (ONA) 21y AMERL. IFER®
HAEZE W /-6E [BABE (2720l sd0A)]
DIELVWEBERET DA R b, BABOHOAOTH
ZZHAIFRM T EREERIC, 19160 X — bLiThT:
ZRBERBRFATONE LT,

#7256 Color Fab F — LIZRAEHTEHSI W, [EH
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FUROSHIKI TOKYO 2019
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FDEH <35th annual light rings >
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[(hEhoelH] WS BXBEEOAF—/SLy FEBHY X7,
INRERBRICEDOEREDLEICAVLWLNWAEREET, IFEH4OEROEDZELICHAN
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35th annual light rings

CS 74 ¥ H 2020 #ABM &EHZH
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CS DESIGN AWARD 2020
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CS DESIGN AWARD 2020
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BRICL - TEROFZEL 2T T4 X

FEROIT T 74 v 7 RAETHWLNDE [H—FLEEHE] LWIFERICL>TEVNTVLET,
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BLH R Im DTy 77 v 72 EFTHED, HHTORYTEIT-oT 2T,

[fig.15]IROMIZU

IROMIZU

=7 Y7, (BR) RNl S v TIROMIZUY (igls) L IO BREDm A v T4 v 7y — b RERALTV T,
HERADELILTUIFES > T o, POt ERL L, HREP VI T2, INERSZ » L ETERD Y 5 —
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(3% - BEWEIERT, A kR, 1997)

[FAB: The Coming Revolution on Your Desktop-from Personal Computers to Personal Fabrication]

(3 - Neil Gershenfeld . Basic Books. 2005)

[aniz2dy 7 GF]
(RR- KB L AL, 1970)

AR R R 4
(% - ARRBIE | OFJLAL. 2018)

[EAEDEGEO N — L T]
(#F - W—Kk . 4 4 v 2—FvaFrr, 2018)

[H A $efi & SThk]
(fR3E / Bils - WEEFEL, 84 4 v x—F ¥ aF v, 2018)

ADDITIVE MANUFACTURING TECHNOLOGIES , 3D HUBS

(https://www.3dhubs.com/knowledge-base/additive-manufacturing-technologies-overview/)2021/01/09 & H&

[y -7 ki
(F - JWV. 7 =7 3R ARHEE L b & FEI0R, 2001)

[Colored Fused Filament Fabrication] Haichuan Song ,Jonas Martinez,Pierre Bedell,Noémie Vennin
(ACM Transactions on GraphicsJune 2019 Article No.: 141 https://doi.org/10.1145/3183793)

[Geometry-aware scattering compensation for 3D printing] Denis Sumin,Tobias Rittig,Vahid Babaei
(ACM Transactions on GraphicsJuly 2019 Article No.: 111 https://doi.org/10.1145/3306346.3322992)

[Fab City Clobal Initiative ]
(https://fab.city/)2021/01/09 &A%
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LINK

[4ADFF2019 Best Showcase Award  [DfAM (= & 25 5kta ket KBS i (BESZRAKY)]

(4DFF. 2019 4B#)

https://sigddff.org/conference/2019/report.php

(R e BE R S B D&M Tk, nihonbashi 227 ) =4 2 —»3E5 [ E2DNAE] HITEMES. ]
(Bridgene. 2019.11 8% / HAESH C2DNARE)

https://www.bridgine.com/2019/11/19/beta-noren/

[KUMA EXHIBITION ONLINE 2020]
(KUMA FOUNDATION HP. 2020 8% / KUMA EXHIBIITON)
https://kuma-foundation.org/exhibition/work/shin-obinata/

3D 7Y v VORBTHY 74 7y —brENE [HROEH]: CS FH4 VHZHEA V2 2—]
(JDN. 2020.10 453k / & 21 [0l CS 744 »H)
https://www.japandesign.ne.jp/interview/cs-designaward-21th-student/

THPERREDORH T aA (BAE2) - KT BRa3A (BR3) - E&F wHE3A (2020 F£48%) », #H21E CS 744 v H REMBMTEE»ZH]
(SFC news. 2020.12 8% / 5 21 [0 CS 7% 4 &)
https://www.sfc.keio.ac.jp/news/015007.html

[ElF7F4 >arx742a322020T3D 7Y v Mef [FE] 275079 »2E]
(3DP id.arts. 2020.124B& / B 744 > 2 > X5 4 ¥ 3 ¥ 2020)
https://idarts.co.jp/3dp/toyamadesign-gp-color-fab/





