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)7L A LERERR E

EEMEIC LB 11202 —T 1 —ADIEE

TRt Higgt)

LiFE g —1p)

BIE Yl A > X —7 =24 X (Tangible UD) 4K Al & 27 & (Generative AI) a3 5728
DL—HA U R=T 24 ADHRDPFEHEINT VS, TF X bRX—ZD prompt % FAiA F T Tangible
UI Z2#fE3 % Text-to-Shape ® Ul EHED AR 5F, L —F» 5 LLM 120 L TBIREH (Shape-aware)

TEMEET HTADANFIEDIE SN TE .

ERZNBDWZE, VIR T4 AT 1A

X Swarm BAR Y FEHAWE D DOBRZ W, AT, 05 E2ARMPRHK, K, #E MIhroEs
<~ T VTR T 2D TH 5. RigXTlE, BEIERY 7024 LAEIRERKET LV TH S Stream

Diffusion & Fu /=523

1. EL&HIC

2022 FELIE, 7F R P R—RD AR S FEE T L DOEH
fbZERIC, =¥ 4R Al(Generative AT) 258D X 5
Zi.f'?iﬁj_?‘f\%i))% Bz § 25 ERHINTE .
BT, 779 BREICEBERAIOa—F7 2 R b
FRRENFEE I N IR Y, THERHES DL~ LFE—X
IR AN EDER AL EXFET 24 VX —T7 24 R
ERLODH%. 2D &5 BARTORRLFEMLOME
Hh b, VN, >R —7 =24 A (Tangible U) DOHF5E
FHHH, DX 51 Tangible UL ¥ Generative Al &
TENED, SEIERMIHIRBRINTETVS.

SHAPE-IT[1] i¥, BABEOa~ Y F2fEHLTE Y
NR=ADGIRT 4 A7V A RN T % text-to-shape-display
PHREREL. IR LT, WIRELT 4« X 7L A 2%
RTxszeT, 2—FORRMER EDoAKRST, XX
T DOFEITEEZED, ERAINOT7 7Y T 418
D 5A[REMED H 5. Shape n’Swarm|[2] %, SONY #L23k
T SELEBERY FD toioN—RY =7 3] L EHEHRANZ
T, FIRERR (Shape-aware) THERAL A VX2
T4 7 IINEET A FEZRELTWVWS. LLM O THIATEE
M BRSNS - OFERMEICEE TS e 2iEHL, A
NERATF DRy FHRA Y FEHERT LI BHEED
BxEd AREEEZ R L TW\W5. —7, 3DALL-E[4] %
ProtoDreamer[5| D 7 7 7V r— a Y DHEMTH,
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, MEIh 22 ToHMTREN:, Fme SBROBEERRS.

AR AL ¥ OFETFREEBF I TWw5. 3DALL-E I,
3DCAD Y 7 b7 = 7 @ Fusion360[6] 127 F & b H{HZ
Al @ DALL-E &3 552 TH 5. ProtoDreamer I3,
VRN ME B AL S 2T A8 (E L7 s 247
BURZIRR L TW5. L AL SRR T 2 MBI 7 3D 3 —
VIZOWTIE, Bl pofEfchTtsk. ZhoDfFRE
MRT2E, Kl1ek3.

Camera
o2
— - D (( DU
= Swarm
@ Voice
|
Human Materials 3D print

K1 ARAI X324 VX —7 24 ZADHE

AT, AR, &, @, MithrolEa~7Y

7EHAWT, IBIREH (Shape-aware) TR AL ¥ A >
RT 7T 4 TWMNEET 2FEZHERL TS, BEARIZIE
V7R A LABEIRERET IV TH S Stream Diffusion[7] %
AWT, ¥F—KR—-FREFANZMEDT, MWHNZES~
TUTILEDHERIZA V2T a vy DART, EMAL
V7 NRA LTHGECE DY AT LDFEERTo72. £z,
COFEOYUHN R —VHEL LT, ZhxTHmEAM
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ERETT2ZV - gy TEERNIToTE . MR L
TiE, BARPHR. 3D 7V v ZEEWEFH L TWEIE
P, BHHPLH X ZOMNEBERLHEREEZ - RIETE 2
XI1CLT, ¥YO&SRAHEEMERET20E2HE L.

Lunar B AEBBICHNDL T.

Base
Generator

BRAEUDHEBEIMEDIDS !

M2 AHEMEHRET V-2 av S

ARFX T, THETHER L TE AR RREICE L
T, BENIESEE S 2R TOICHATREN, s 5
ROELZBNS.

2. PBIEMARE

2.1 #EYTVT7I L HCI

AV 2—RDET a7 54— a iz, KK,
R, #E, Mtk CoVENREE~T ) 7VEHEHL &
SEWISEIEE, by ARPIFRICBLWTHERIhTE
7z. Sketched Reality[8] &, YA 7> =7 + & BKHNC
BET222T, AR LORBER 7 v FREMETE 22 R
TLAEREBLTWS. Toio N—F7 =7 ¥ iPad Z{#HHL
Too Y INRFETH DN, ISHBloFT, XEXELY
BRI A v 257> a Y FHLTWS. AniCraft]9] i3,
BEECIT O, KT vy s, v—7, 3DHIRFIRYZY
OYER R Tax r ARY—H—%2HWVWT, ARD7 =
X—avEFETE3Y —ALEZHELTVSE. ZhAbD
HEINCFICA 2 EITERANCERIERRET, 2 —F DAl
EEERED RN DI EBREHL TV 5.
BEO~FT V7L ERALTHERT 22 WS 2 kid, 77
TV —2a yTHBRINTET. Therms-Up![10] i,
BEIILLTHRTONIARENET S ZXF v 7215
LT, AYI7V—RTNB-RRA VRS T 4 TI8=TY
TADTa R T2 ZFERZERLTVS. TR
Fo 7T 4NLDE— ¥ — LD TONDD, T
YARZMIRI MK, EHieT 7 2F v, BIRE(LR Y%
BRLTWA. Xstrings[11] 1, 3D 7"V ¥ Mo — 7ILER
BOX DX LEBAND I LT, RV FRafil, 2,
JEfE Woled VRS 7 a v EBINT 3 FELIRRLT
Wb, ZDEICT7 77V r—=aref 7L =27
DIVIRZEALT 4+ ATV 4 OB TIE, HEL TWARL
<7V 7R OHAGDED, ZRECEDA V252
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TarvERALIEL IR, LIERINTEL.

INSDERLEE~ TV 7 VORREME %, AR AT O
RN T, b o AT LIS, ProtoDreamer[5] TH
%. ProtoDreamer TlX, R— & bR— Kbt ¥ ofilt
HOBOWHESHERALTEY, —ATLIR IRy DX
SREVHEISEG L THERALTWS. SME LT A4
F51F, 60 7D Fa—YFEtDo X 271D HATED,
BHY 7% MDY 7 M3 stable diffusion WEB
Ul[12] O ERT 5. GRSy =71
VIR T X — RFE, ControlNet 72 ¥ DIEEIEEITS &
Far—TardbdHh, BFEFCERNR UL RT3
DIFHIFHE L2 o 7c AN 5. TangibleNegotiation[13]
&, BEARY —1 D ComfyUl[14] & Toio N— KD = 7
BREANZHAWT, REOEMBE IOV 724 L4
AL XY —VEBRLTWS. I o DgEy, AKRif
REDENI2HDD, (1) V7 AXA LERERZEH]
LTwinze, (2 HEANZHEHLTVWS I THS.
I OHIRELTIE, XYRART 4=V ARETOEMNS
BIDFAET 2780, SHRIFI DEBEICHFRHTES X512k
2rEZ6N50%, 2 O0HICEL T, RKOMEDS
R LT, EFANZMEALTOWZRW.

2.2 YILFE—HILERR AT

HCI OMi%EE 13, HREPY = RF ¥ —, Xy FRED
ATEXY 74 DIEZERLTETED, £l AL OB
FETDH, PRy b7 —LREEBAER AL & OXEE
WZHLD AT 72 EREMAIZ AT DT W . Xcreation[15] U,
7o IR=ZADYR=T+Y =T, T—H%—i& 7FXF
AN 77 7. AT v FD3o0FERHAGDE S
T T, VREO—HIE L REEZ RS 203 & EREANITRA
R %ZHIWETEZ %, DesignPrompt[16] 1%, HEiffERED
TR MUHND AT ZEL 5 — FR— FIBEROAMK AL X
BOTHA Y —NTH 5. HlIHEKEIT R M OFHRHR
MRIZEDDHE—HT, TFAMNINDOANFELDZ Z
X, EEWRIERICBIT 2794 F AR AL & D2
WEMNRGEDH 5 Z L eishs 5.

—fRIZ, T LFE—ZIL AL LWV o RHEAIE, TF AL
I TRLERDEDTEK AL EXGFET 2 2 e 2ETHE
ML, Z e YEIZER £ THRR L 7= D53 SHAPE-IT|1]
T®»H 3. SHAPE-IT X, Python DNy 7L ¥ KD LLM
I—FY xRV —&E& Javascript D> Ial—>aryy 7
Fro7 D, REEINCYIFEZYE Y T 4 ATV A IHERS
52T, TFRAMANCEZYHT 7 Faz—2arD
AR ZAIEEIZ L TW 5. Shape n’Swarm[2] 1X, toio /N—
FY 7% XY BEOMEREHREY LIM IZEET LI L
T, BEANCEZ27FA T =272 TRL, BWIRE
# (Shape-aware) 12 & DAL AT & XI553 2 WA A
TLARBELTWS. toio N— KT = 7 DREFHRPKD
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Tr—RX—arERLTWAEAEIZ, LLM 237 OIRAEE
FPRELTEBT 2075 —2NEhTW3. Zh
S5O, TAETTFRAIPHEBREDTRAZ vy 7
PCRR~— b7 3 VEPDLE LAERK AL & OXfEEE,
BIIVLVFE—Z N T HRREEDH 2HETH 5.

IS DG AIFFL Y DEWIE, (1) BFE AN EMF
MET, BREFHEOBEKA V25772 a Y DATHERK
Al 2T B33 RATF LI RoTWB 2y, (2) oL
BT 4 AT LA Swarm @Ry TR, Kit
i, R, #HE, KMithroEE~T Y 7RIBRLTY
52 TH5.

2.3 ERAIE3D FUVE

3D 7YY FOWIETIE, YxFL—F 4 TFFAL 2D
FEOBANIHEENE S 2OV TE. Tk by
4 FiE, BUDICH RS ZRO T, 3D 7% 4 &~
WD MHEIZENZ WA, HILWEIRY -2 7o — %2
H3szeT, REBERaLvrya v 2Bl RETLZ LN
AJREICR %, ZOFEY—27 70 -0 1D20# R L L
TREMREFEET V2 W3 H5EIE, 2010 RIS - T
FATEBIPFEET 5. DreamLens[17] 1&, E=X AKXV F
DR EZAZIZH LT, KEESHEET LV ZHHL TE
B L7 16,800 DTFH A >ty b D 1242 DFH A V%
TANRY U ITFTRFEEREL VWS, — 5T, —RT
2t TAE) CFEfiXNE XS5BT >0, —HoT
A FICE o TRDEHEENFMME Nz Z2fHL
TW5%. Exploring Challenges and Opportunities[18] iZ,
Rhino3D[19] FOMMAEEEH DS I 2L —>a ¥V 7 b
T®H % SimuLearn[20] % Fusion360 72 &' D Al XY — L
FETSZCAD Y7 b7 R FHLT, =oo=78
LR, TuXI FTHAFOBMED, YO X5 RiFEY
BUTWE0EELHTVS. ZLOMENEHL TV
X951z, Prompt REDT F X bR—=ZADASH CAD #
EOHTHEIZR D Z X, 7Y 4 FITE o THIGAD R
WAHRTH D, ESHENLZA Y XT7 7> aropBtris
LT3,

ENTEVIE L iR P VN = TOF (N & 74
PaYiREBERAI LOXMFHES AT L, TDXI%TL
HEMT O 3D FEFT VA BT BER AT OIEH O#F5E
FHERE BHBICEMLES D TH 5.

3. X

3.1 YI7bkozx7

VT7NRA LEREREFET 270DV 77 27D
P I2IE, LCM-LoRA[21] % Stream Diffusion 7% &'23
H%. LCM-LoRA &, HRAEKICHBIT 2/ 4 XFRED R
T v TREEIRT 5 Z & T, ENKEZEHEST 5. Stream
Diffusion {&, 1 K3 2EKT 2D TIEH L, EREDIMFIL
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HESLT 74 LTHRETT 22T, BilE LTH
LORRBZIRRTE2HDTHS. 6D TILEA
LR AT LB E)HTITIE, Stable Diffusion WEB Ul
% ComfyUI, Touch Designer[22] 2 €D Y 7 b &5 F
B D 5. AR TIE, Stream Diffusion TD[23] & W5
Stream Diffusion % Touch Designer THIfET 2 X 5 12
LRy —URFHLT, RIRXA—ZRRELHART
AZXLTHERELTWS, BERART—X—KRL LT, X4
LRAT T« 42T v R (Step schedule T index) I,
I ARBRET L REZ YD XS RIFEETEITT 2 0%
BT 250720, —MBNBEBIETSH 3 30 ALICREL T
LESE, HENLZELTLEY, STUTLEZDEZE
L TLES. X, BEAKRTHIUL, AR LT
WikENDd. FL200MUTHERET DL, BRPLERDER
WIS 72 B 728D, 25 BiIRZEIRL TV 5.

3 Touch Designer

ERFEREX, v—CTay FRBORHICEETS
HREL, IX T ANEG%Z R2H 5, Brightness
¢ Contrast, Black level ZFHEELTW5%. ARSFTEZ L
T, HWRPREDOWR e L TR N T, GRS
Br 5z %5728, Brightness I& 0.8 A DEVME, Black
level &% RO 3 X125 U TARUD 72 42 5 £ TK
%% LT\W5. Contrast 1%, Black level DFFIZ X %
b=V h—TOHELERLT, REFAELTVS.

3.2 N—FKox7

N— R 2 7%, B AF ¥ NVIDIA Graphic Board %5
L7 PCHARNEICHS. GPU X, RTX3080 LLRDGE
WEIEDRE LB o7, TA4RAT VLA, E=X»7 R
I RIZEBBWEREDEIREBH D, V- ay
TRBICEDLDE THRNBEHICRE L. =3IV 7 PC
DEIRE=ZZINIVGEATDH, 2—FFEITRER S
FHiET BB TE. ToioNn— R =71, S5OHL
T, 2—¥PHHEIKaY br—I)LTE 3 Javascript DY 7
b2 7% Web ¥ A4 b LTREAL.
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3.3 #HAYTUTIL

BE~T V7L LT, KM, R, #&, ML,
3D 7V RGN R M L T2, 2 —FDHIDITTIT
W20, ZvIRTVLTEELILAMOEART Y &
T®»%. Ground color board 1%, KD nWAHEDiKis
CERFBREL]. TRERDIZER-FRIEZ, ARCEHSTZD
Black board 127> TW5. BLANOBDOHEE, ﬁiﬁii)l
BELRBROVWEERH L. NUIOKRT v b T4 FERHZ L
TREF L 7=.

A A =
o | <& O |\
Wood Strings | | Paper Cry light ||3D print
(® Monitor display
(®) Black board
(® Ground
IO color board
" Wooden T
Block i
Computer o¢ e ®_,_59-NYTO'O
NVIDIA gréphic board B
@ _+

34 PATLDUA—VRI

MM 2 —HHEE e LT, HHEEz2HHT 27 —2
Yay TEToTWS., =%, NMEEOTEHDZ
{, FEMIICSEERGET 2 AR E TR VAR S Xt
%tté.ﬁ?fu,1~$ﬁ:@7~7&ay7%ﬁw

BEOBIEICOW TS 5.

STEP 1. 2—¥1%, ZOH[IH2EE~T V7L
LT, ZXTMGE RS, XFXEhT VI T7LEHK
BLRDS, AREREFERT . I X TOMNEREHNE
AN T E RV —FP VB GEX, FABEENES T
FEHIRIFENCE LB T T, 9EM Eoa—Fn4 >~
2502 aryONBEEMRT2 e NTE .

STEP 2. —EROfEMA A 2 —F1%, AMOEAKRT =7 v
PN DEE~T V7V EA L TAHD Z L2 EERINC T

—J7. ¥R O —HX, MAKRT vy 7% FICH
HLETZZTDERTEDS Z b2V, 2085, AL
B2, S TRy v I 4 MEPHNEICEL 22T, 21—
FIREBFEROBEREKT 2. BlLoREKIck-T, £
{ DI—Yh~<T V7L DRTIRZ T 5
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STEP 3. ikt rortuR—2pr7 Vv ar%
FERINATD 2 =%, 7V oA ZREBRODH 5 —H D1 —
PFOATH-72. —), AEED, R EMH-T, FiE
T ABAREYHINCE) 2L TAE S EE L D —Y
HED o7z, FZ, RefARTve Yy Z7OMEEIZLL, |
PMNEBOZEE Y &b T, XxIFREAWERALNT.

STEP 4. B2, ZDTATFALAZKIC A2 —F 513,
HRTDOEEFEECB TS L Yy XBICHEET 5. BN
723D 7V »REEE A X FEICE WD, XS HK
WILRT28WED Do 7. WEREEZIED LicHis, H
B, RROELDENATSZ b IATAET 21 -HIEE
MHotz.

STEP 5. 2—HEZ5IC Ao 2HET, Enter ¥ —%7
ZeT, BarTOXrIIKEBERRT 5 RT AR
TW3. £ Oa—¥i% 1-2 [MFE Enter ¥ — %2 L 7=,
T —ED 2 —H 5 ELLE Enter ¥ — %24 L7-. Enter
%3 T, PCIIGHEITEED X 706D AJIHk
B EFFERPRFEIND. ERKERIZ, Bluesky I n8n
ZE U CHEEMR XN, img-to-text IZX D, YEED T F 2
N HBEIAER I NS, —EO T —HF Ik SNS THEHE DIESR
DT7ATT7hAHDZET, BIOEBREITS. 2—¥IE SNS
ZHELT, IOHOY—2> 3y 7RIGTHRTZZ 2
TE2IED, aX  EERTILBTE L.

STEP 6. prompt IC AT 57 F R M, IFEiHM)
MEDEYIE) THEBROE R 2 & DEBOEHL D &0
UHFELT, FABEBICKD F—TUFBABEICL TV 3.
HROXR— NIAROEHED D, BEVWDT, prompt IZ
RETELZYFar—alIBESINS.

STEP7. 2 —H¥ AR Al ZH W2 V4 XD
B, Fotk, HLANALYy Y av®iTol. B AT
L WUGHIEDBLR D & AT 58 O Y12 n TR
L.

3.5 {IEAMARI—RAEOER

HHEEM G %28 U 1 —FRETA 5Nk
ERFERIIUTTHE. AMOBEARDAE M >/ —V
T, BOEWICHEH LZBROBRGPREMS Z itk
D Black board ¥ [Alfb X1 TZeHhiFiE X & % 5| 23850
Aol HEBDORBREZHHLFHEICE- T, i
BEE~TVTAERMES Z e B LEHERTIE, 77
DX BRHENEMPRO LI BEVEML Ty 7DD
DeRERZRBFL LTHEHEHIN . FRCZ V474 T8
Bdd2—FETIE, TOMOEHEAZ ML 72EERE
Ehsoniz. FAEBIRIAMELZEZ 5 2 L THELE
ZLl7zr—RzBVTIE, XEYTEMBEICELD, WED
REDT IV AF ¥ DEDLDLZWEHTIHEABALN
7z, ZDEPI—FHEORLYZ /1 X Z OHIZE > T
2L ZFFRI 2l % Hf b EEE A Sz, Rk, 22—
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Lunarbase

hand lens effect

Lunarbase
Wood Multi-materials
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Night zoo

Kyoto station

Lightand others
ge

Ccamera Camera

5 W7 2 — FRERER

FHEDHKZ X FHENTH LT, 4 AL & OHE/EH
ERRT 22— L AN ROEYIESCHARZ
YO prompt TlE, —VIIFHEMDEGE ¥ Biz 28K
BT~ T V7N EAEG->TVWS I e INT.

4. BEINB3HSTOICAAREN

4.1 BUSHIEIRS

MYEHEIEBRG T, o A VRIS Fakr s a i
BV, HERCHEMER, JREEE, &M, HERIEER o
FHMOBRBBEERITS 22 H3. TOTVRTLNHE T
© T, BRERIHEN, EH ETHEEINDS Sy MEIOHER
RH X T L RAPFEHCRIZGEDT 474 FDBERK
Y, FHiEHE TN TE S, EfiE, HXFICHS
WAty PEaX MEIRTE ZAREMEDS D D, B
BEYY FOBARRETELZF v A4, Kl CG
IZOWTIE, BRI A B2 5 CG HlfEICE D #iTr Z ¥ T,
WURHIE DI % FifE T = 2 IREMED D 5. HREERIE, T
HRRERED IS BRERTY — VBB LW EeEZ T
Wah, MERMGE &S ICHETE RN DS, F—
Yirbray bCigarysERYIZ 2T, YF Y AOHMK
W H RIS O REED D 5.
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4.2 BMBTFISRNY12—JhRE

BT UTNMIEB Y TR A LDEBAEREE,
IRERBLE U THHTE 2R[8EMEN D 2. 2L DTV XL
P A F—=VIREZ, #EEEFMSGERINTED, Xy
FEREREDREM A VR T a >y LhrFEEIRT
Ihhrol. TOVATAEX, TIXALYA X—ILED
FIDT, AXZICXBMEERCHHEL, HO O3k
DNELZEZZZ 212X, BINCELT 2T R34
= VINE DS KL T E 2 ARENEDL D 5.

4.3 HEDDF—LT7ATTRE

BESEED D74 T 7RBICBWVWT, B a7 A4
X=VFENLEaIasyr—aid, #EwmeiExs
ZA[BEMER D 2. FC, BE~ST U 7 AEEHBICHWT,
kg Lcoiodb b FEEReMET27—27>ay
TEBMT 2T, ThE Tl kIEih - ALEN
BRT7ATTHHBAREED D 5.

5. HEmESRORE

Feam e LTI, Toio N—Fv =7 DIERH L Al MO
T4 RATVAHRARD 3. Toio N— F U =7 DEREHER
LT, XY EEoMEFEHRa Ry MEEHEEEH TN
X, boBRRRA VERT I a rEEETE LAREMED
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H3. FRBUER, E=2»7/my=7X2HHLTVS

”,
<.

IO REBE T2 a7y a v AREPBILTY
SHOBLEY LT, Bk a iCit#iL-Hass

WKEBIREZEZTVS.

BEXH

(1]

2]

B3l

(4]

[5]

(8]

(10]

Wanli Qian, Chenfeng Gao, Anup Sathya, Ryo Suzuki,
and Ken Nakagaki. Shape-it: Exploring text-to-shape-
display for generative shape-changing behaviors with
llms. In Proceedings of the 37th Annual ACM Sympo-
sium on User Interface Software and Technology, UIST
24, New York, NY, USA, 2024. Association for Comput-
ing Machinery.

Matthew Jeung, Anup Sathya, Wanli Qian, Steven Arel-
lano, Luke Jimenez, and Ken Nakagaki. Shape n’ swarm:
Hands-on, shape-aware generative authoring with swarm
ui and llms. In Proceedings of the 38th Annual ACM
Symposium on User Interface Software and Technol-
ogy, UIST 25, New York, NY, USA, 2025. Association
for Computing Machinery.

Sony Group Corporation. toio™: A new platform for cre-
ativity and play, 2024. Accessed: 2025-04-10.

Vivian Liu, Jo Vermeulen, George Fitzmaurice, and
Justin Matejka. 3dall-e: Integrating text-to-image ai in
3d design workflows. In Proceedings of the 2023 ACM
Designing Interactive Systems Conference, DIS ’23, p.
1955-1977, New York, NY, USA, 2023. Association for
Computing Machinery.

Hongbo Zhang, Pei Chen, Xuelong Xie, Chaoyi Lin,
Lianyan Liu, Zhuoshu Li, Weitao You, and Lingyun Sun.
Protodreamer: A mixed-prototype tool combining physi-
cal model and generative ai to support conceptual design.
In Proceedings of the 37th Annual ACM Symposium on
User Interface Software and Technology, UIST 24, New
York, NY, USA, 2024. Association for Computing Ma-
chinery.

Inc. Autodesk. Fusion360, 2024. Accessed: 2025-04-10.
Akio Kodaira, Chenfeng Xu, Toshiki Hazama, Takanori
Yoshimoto, Kohei Ohno, Shogo Mitsuhori, Soichi Sug-
ano, Hanying Cho, Zhijian Liu, Masayoshi Tomizuka,
and Kurt Keutzer. Streamdiffusion: A pipeline-level so-
lution for real-time interactive generation, 2025.

Hiroki Kaimoto, Kyzyl Monteiro, Mehrad Faridan, Ji-
atong Li, Samin Farajian, Yasuaki Kakehi, Ken Nak-
agaki, and Ryo Suzuki. Sketched reality: Sketching
bi-directional interactions between virtual and physical
worlds with ar and actuated tangible ui. In Proceedings
of the 35th Annual ACM Symposium on User Inter-
face Software and Technology, UIST ’22, New York, NY,
USA, 2022. Association for Computing Machinery.
Boyu Li, Linping Yuan, Zhe Yan, Qianxi Liu, Yulin Shen,
and Zeyu Wang. Anicraft: Crafting everyday objects as
physical proxies for prototyping 3d character animation
in mixed reality. In Proceedings of the 37th Annual ACM
Symposium on User Interface Software and Technology,
UIST 24, New York, NY, USA, 2024. Association for
Computing Machinery.

Kyung Yun Choi and Hiroshi Ishii. Therms-up!: Diy in-
flatables and interactive materials by upcycling wasted
thermoplastic bags. In Proceedings of the Fifteenth In-
ternational Conference on Tangible, Embedded, and
Embodied Interaction, TEI 21, New York, NY, USA,
2021. Association for Computing Machinery.
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[17]

[21]

[22]

[23]
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Jiaji Li, Shuyue Feng, Maxine Perroni-Scharf, Yujia
Liu, Emily Guan, Guanyun Wang, and Stefanie Mueller.
Xstrings: 3d printing cable-driven mechanism for actua-
tion, deformation, and manipulation. In Proceedings of
the 2025 CHI Conference on Human Factors in Com-
puting Systems, CHI 25, New York, NY, USA, 2025.
Association for Computing Machinery.
AUTOMATIC1111. Stable diffusion web ui, 2024. Ac-
cessed: 2025-04-10.

Yue Zhu, Zhiyuan Zhou, Jinlin Miao, Haipeng Mi, and
Yijie Guo. Tangiblenegotiation: Probing design opportu-
nities for integration of generative ai and swarm robotics
for imagination cultivation in child art education. In
Companion of the 2024 on ACM International Joint
Conference on Pervasive and Ubiquitous Computing,
UbiComp 24, p. 66-70, New York, NY, USA, 2024. As-
sociation for Computing Machinery.

comfyanonymous. Comfyui, 2024. Accessed: 2025-04-10.
Zihan Yan, Chunxu Yang, Qihao Liang, and Xiang 'An-
thony’ Chen. Xcreation: A graph-based crossmodal gen-
erative creativity support tool. In Proceedings of the 36th
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