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This research explores the effect of combining “generative art” and
“interactive installation.” Generative art is an art style in which an
artwork is generated automatically by a rule, such as an algorithm of a
computer program and an autonomous mathematical process. This art style
attracts artists and researchers due to its power to generate unique and
sophisticated artworks effectively. The interactive installation is an art
style in which an artwork, such as an image projected by a projector, an
object, and a material, is shown to a participant and changes attractively
to react to the participant’s interaction. It can be said that generative
art 1is related to how to “generate” an artwork, while interactive
installation is related to how to “show” an artwork. This research takes
up image generation caused by “triangulation” as a subject of generative
art and studies its effect in an interactive installation. Precisely, the
LOD, namely, the level of detail of the triangulation, is controlled by the
participant’s interaction. In order to investigate the effect of this LOD
control, interactive artworks were developed and evaluated. Through this
research, it is expected that the use of the generative algorithm in various

types of applications, one of them is a game.



This thesis first presents the background of generative art and
interactive installation, which includes their definitions and the
comparison between typical examples of artworks in which artists combine
them. It also reports how generative art is useful in various kinds of fields,
such as architecture, graphic design, and advertisement. Especially lots
of artworks show that generative art is greatly usable to give fascinating
visual effects on images. Besides, it is clarified that interactive
installation can help artists to show their artworks and participants
involved in the artworks and to understand their concepts.

This research proposes the relative of generative art and interactive
installation. In both artworks, the core idea is “interactive image
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triangulation,” in which a given image is triangulated interactively by the
hand movement of a participant. Triangulation is a well-known method in
itself. This research uses triangulation as a generative art method and
investigates how it works in an interactive installation. The interactively
triangulating process is realized by Delaunay triangulation algorithms,
which play the most crucial role in this research.

The first artwork proposed in this research is “triangulation-based image
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emergence.” It has three types of applications, that 1is, one basic
application and two extended applications. In the basic application, an
arbitrary image is used as an original image that is unknown to a participant.
The original image is triangulated and shown to the participant by
projecting it onto a large screen or awall with a projector. The triangulated
image works as an approximation of the original image and makes the
participant enjoy imagining the content of the original image. Initially,
the triangulation is too rough to imagine the content. The LOD of the
triangulation becomes finer and rougher by the hand movement of the
participant in front of the projected image. This LOD control changes the
difficulty of the participant’s imagination. The LOD becomes finer on the
image area near the hand movement.

Consequently, the participant intends to move their hands near the area
where they want to see the detail as if to wipe a misted glass window to
see an outside scene. In order to realize the finer and rougher LOD change,
Delaunay triangulation algorithms are used. One is an incremental algorithm
to add new points to triangulate, and another is a decremental algorithm
to delete existing points. The two extended applications are based on the
basic application; each application is given a kind of dynamics by giving

a random movement to a triangulation. In the first extended application,



each point of a triangulation, that is, each vertex of triangles, moves
slightly around its initial position in the 2D image space. In the second
extended application, each triangle moves slightly in the 3D space. The
three applications were actually played by participants and evaluated by
a questionnaire.

The second artwork is “wiping operation using a triangulation in Hidden
Object Game.” This artwork enhances the first artwork by giving “game”
enjoyment. We implemented two types of games: hand—game and mouse games.
In order to realize the efficiency of the wiping operation, those game has
two features which are having a wiping operation and without wiping
operation. In this game, a participant is given a task to find queried target
objects from a triangulated image, whose LOD is changed by the participant’s
hand movement in the same way as the first artwork in the hand game and mouse
movement in the mouse game. In order to realize this game, participants click
the mouse to grip their hand on the object after seeing it as refining. While
they are playing, they wear a brain activity measuring sensor. This game
was also played by participants and evaluated by a questionnaire. This
questionnaire was made carefully based on the “game experience questionnaire
(GEQ)” proposed by K. Poels et al. The result of the questionnaire and brain
activity data indicates that the game was enjoyable while they were playing
the mouse game, even though the questionnaire data did not show enough
results on the hand game.

This thesis concludes that the interactive LOD control of image
triangulation proposed in this research works effectively as a tool in
generative art for an interactive installation. The visual effect of the
interactive triangulation has the power to attract lots of participants.
From this result, generative artworks realized by using interactive
triangulation could also be effective in various entertainment fields other
than games. Finally, there are some problems to work on in the future. In
order to realize smooth interaction even for triangulation with a huge
number of points, the two Delaunay triangulation algorithms should be
improved so as to work robustly. Also, we assumed that the proposed effect
should be studied on various devices such as tablets, smartphones, and other
display systems. A limited number of participants did the current
evaluations for the proposed artworks. Therefore, obtaining various

evaluations from more participants is also essential to improve the artwork.



WX EERBRRODETS

AEmIL, WBO3IMESHNOFHEMELA X T 7T 4 7IZHI#EIT 25 Wiping
operation EFESEMERZIZE L, TNEZ X —T A VA MNF—AIZ#HT 5 Z
CICRDMPERIEL TWD. HEO 3 AIESENL, B2 ZEOMNR 3 AIE
DOES (3MAM) & LTRBETLHFIETHY, TOEBRE 3 MAIHEIZ L0 IEE
KETDbDEHRTENTED. £, ZOFIEE, 3AFOHE BB -
DALEN IS CTEAL S T o W o R/ E 2 /P I Hl# T X 5. Wiping
operation I%, o7& %ZH 5 (Wipe) Z L TEADFRENIZ-E Y L AT
HZENOLRBINTEBIETHD. ZOBIETIE, SARDEISNTZHEE L2
S RO REMEICLY, Hbhcin o 3 AMN RTINS 20, BEBROFE
AESHEINL, TONENIVIEMICHEETE 221k s. 2L T, K581
iDL, 3MMRITCICREY, BEBROFEMEND L, ZORNENERELIC
<LK lpB. KX T, Wiping operation # W= 2> X —FT A4 Ak
F—ALERREL, LAY —ICRT AT — NAE L IEEE i X D EHI
OFEFIZEY, TOPMRERIEL TV D, EBRO 3 AR SENTEE < 72575 THW
ENTWBEN, SAOWMELEZRITICA 2T 77 « 72l 3 5 Wiping
operation M X 9 R BAEZRE LIWIEHHNI R Y 72 &3, BB FIE I HMEN
H5.

AL OMERILLL T & 72 5.

F1EIFRTHY, KFEOFRBEORME EME, KX OREEHRIZOWNT
WARTND.

B2 E T, BEMN%E LS LT Generative art & Interactive installation @
WRFEFNZONTIEN, £, oA Y=V T — bz R LA ZFHET
HhEEE LT, T — MW HEE MG 2 AW FEIC DN TR
NTW5.

B 3ETIE, R FIETHW Delaunay 3 A DENZ DWW TR, sBEZ A0
LT 3AaEMEMIN< T 5D Incremental 70T Y XA E SEEAHIER L T 3 MM
ZH.< 95 Decremental 73 U A ALAZFEHL T\ 5.

FATETIE, AMRTRET DI 1 OHOF —AZOVWTHRRTWND., ZDF—
LTI, ey r 2 TREmICEE Sz 3 AR SEIRGIC > T LA ¥ —
PO K OICHERLSFLED Wiping BfEZ1T 5 2 & T3 AL EIEE LT
5. ZOF—=LTIE3SOE—FZzHELTWS. #1E— FTIX, Wiping BIfF
2 &V 3 M EImAGOFEME 2 JRFTic 2k S, Wiping operation @ AR
R E T LAY =R ST D, 2 — KTIE, Wiping BifEIC L W AHn&Eh
T RBEEZICIRE S, EBICHEHEE 52 5. HI3IE—RTIE, LA v—
DFOEBMEXIZELE T3IMPE IRLEIRIE, I ORIBEKEZ G52 5. R
FHELARIHT DT — AT, E3E—FPROEBUFTH 72 LIVUR



EnTW5.

FSETIE, AMETIRET LI 20HOF —AIZONWTHRRTND., ZOF—
LTI, WE, &, Hhel, ey —r OB HhICHEET L OWIKNG
W& AZHE R SV BB % $89” Hidden object game & FE(IIL 57— AIZ Wiping
operation A L TWA. 7 — ABRMBIFICIZ Y — BB 2P SAKSE S
nNTEY, FETLIMEBIAHAKE LS. T LT, LEWEFTZ Viping B1EIC
LV RFTEICHBRIC L 6 BRI EZ T, BB L7 — 0%, #ix efhiik
SWHOY—VEBPLIEREINTZAEZETLOTHS. £z, 2HEEOF— A
FRABELTWSD., —HIE, BiEOFA—LEFEEE, Yedxs X CREHICHEE SN
TR > CFERD Wiping BMEIC K DN R —LATHDH. b o —FHliT,
XY aryOEm E T A EENL T Wiping SMEZITHO YV ATF—LTHDH. F
77, WEREBRDO -, Wiping operation Z W91, LAY —N0NRHF 24
Z LT 3ARSEIEBROFEME N KIKMICEMT 275 —22HEL TS, NV
RZ7—=ALTIE1 04, ~UAZ—ATIE1 64 DOWRENDMIES ¥ oV 2 8EEIC
LEL T =227, RTRICTVr— AEZFEB L. 77— FiEk L
WIEEE I X AEBIORE R A5, Wiping operation & HW\N7= 47— A D ZhE
MREINTND.

FOEIIMHTHY, KigLDFE LD ELSBOBEICHOVWTHRRTND.

PLE, Ramsx, BBO 3SARSEIOFEMEL A 2T 77 4 7IZHIET 2 F
BEREL, TOZ VA —TA AV NF—AAT 2R E2HRIEL TEBY, =
VAT A A A a2 =T 4 T DSEORIBICEETDEZANKTH
5.

LoT, Kiaixtt (EINTy) OFmle LTAKERD L.

RERXAL (IWMERR. =L, EANGEEHEHRFR 1 FLAOREBEDHSE,
1 %R Z e &)

Study on Wiping Operation to Accelerate Human Activities on Hidden Object
Game, Tsetsegjargal Erdenebaatar, Tadahiro Fujimoto, Kouichi Konno, The
Journal of the Society for Art and Science, vol.21, no.4, pp.233-240, 2022
F11 A



