ZE AT B R T B AR

Space Cube: An Interactive Cubic Toy for Spatial Stacking

voE R R4 L A E Z 3



ZE AT B R T B AR

Space Cube: An Interactive Cubic Toy for Spatial Stacking

NNk R E Student : Hau-Ting, Yen
iR ET A Advisor : Yu-Tung, Liu

A Thesis
Submitted to Department of Graduate Institute of Architecture
College of Humanities and Social Sciences
National Chiao Tung University
In partial Fulfillment of the Requirements
for the Degree of
Master
in
Graduate Institute of Architecture

December 2006
Hsin-chu, Taiwan, Republic of China

PEARAL L EZ



ZEHST R AR L TRy

Ay K EES pEREFT A
F
i A A AnREAR Y o X RO ARG EARY R0 - BE R R
=7 LH0E] 5 d 3 CAD/CAM P ik ek o i@ B 30 @llig = 589 0 2 2 H0A eha BE®
e MRl e %‘Eﬁt o SRR A AL A AT enRTEL -
e F BB L EF iR 2 T L R ]ﬁ’f%}; e .(Chang > 2005) - ™ L
IR BN ROTEPI R 6 07 BE o AR el (T RS R A 0 R

*ﬁ“%ﬁﬁyﬁm*mﬂﬁ’%ﬁﬂ&?m%?*@lmﬁty%;woﬁﬁpxﬁ
SOEHHEBRAD W R e A ot f(Lin e 1999) 0 50 BRI L 4 LT 2
FR o 4 VRAM 4 * 39::}7;—{3’2& 4w Ak S 2 R4 m #ACA IR (Regenbrecht et al.
19935 Wu > 2003) » @&/ 3 % 0 & 0 B ORI ANiBEE 2 vh o 35 I B HCR] Ak L
BRZPAF A ONT c BEFE KT 0 (TUI)E’?’”J«T& AR ASRENII Gt A |
TR ,é}:)J.,?_lz—‘lu ﬁf]%‘mvi#ﬁf r%ﬂﬁ&_.,_ﬁj\#’p!, o

‘Ti

‘e

k2

Frd AR A RE 23D A > A= BEAE S N FIER BRI 6
¢ R BiE S 2l aeangE4E (R Aish and P. Noakes. 1984) - #ip B < 3
Foo i T R S B ](Machme Readable Models)= £ 37 2 ¥4 w (J. H.
Frazer » 1982) ; &g » 3 7 1% 1 28 A Amf WHA] > § ;J{g*?‘fl’% G- = 5
TP m#E W ¢ TPl 5 (5 (T, Murakami et al 1994 ; Matthew G. Gorbet 1998 ;
J.Lee 2003 ; M. Eng et al 2004 ) » e Figfk eV ir8at 0 0 KaBy A an i
By WP AR F XTI T R R e  TRLF
MR A et 2 B AT e A A48 (D, Anderson et al 2000 ;5 E. Sharlin et al 2003) ;
FALETY RS S AXDT ML SR S F e

Rrendgpi it 7Sk s - BRI EL L Akl d B gk
R P NI APH D] F T T Y %ﬁd F A B f@ﬁm—s B, it
B RwmE N - BYEEOR E I 3‘“%9 » Fi1 % WEBCAM edhf 352 & & o
GEPEAE TRPY SR M) =Sl NENN I 7F = Su i S DAL A - A >
e A

% o
P

=

AT R - BURME BRI 65 RANID gy~ KR, B kR 2 i
T Sy 3o KB B2 K 3D WA % 18 (3D modeling) ehE
Tk > LM R R IT7 g L o g,:ta}i: 0

((



Space Cube: An Interactive Cubic Toy for Spatial Stacking
Student:Yen, Hau-Ting Advisor @ Yu- Tung, Liu
Graduate Institute of Architecture

National Chiao Tung University
Abstract

In the initial process of architectural design, model building is a pivot part of transferring
concepts into visual bodies. Since the progress by CAD/CAM, initial phase modeling has evolved into
digital models from traditional visual ones. Virtual models have become a new generation medium for
architects during early design phase.

Digital modeling software has many distinct characters, such as duplication, modification, and
material simulation. However, virtual models lack the tough in reality and the ability to express the
feeling as a whole (Chang, 2005). In the past, many designers often faced difficulties on new medium
operation. As a result, the presented designs sometimes did not match the original ideas. Basically, this
kind of situation is due to designers’ unfamiliarity toward the'user interface or the complicated process
of operations. Toward these issues, some researchers made comparisons and researches between
virtual models and traditional-ones (Lin, 1999). To bring more senses of reality, digital and
force-feedback gloves, such as VRAM, are applied to get the tough of virtual models (Regenbrecht et
al. 1993; Wu, 2003). By using the “Designing Tangible User Interface”, the design process can be
easily simplified. On the other hand, italso greatly helps designers operate the computer medium
toward CAD.

Digitizing Stacked cube models is a simple method to help designers understand and analyze the space
constructions and system frameworks (R. Aish, 1984). Besides, several relative researches have
showed that interfaces such as Machine-Readable Models fit intuition quite well (J. H. Frazer, 1982).
Recently, certain researches even developed into a further step. By using solid geometry models
connected with computer, the virtual models react simultaneously while designers make digitized units
moved (T. Murakami et al 1994; Matthew G. Gorbet 1998; J.Lee 2003;M. Eng et al 2004). However,
this kind of operation mode lacks reality feedbacks from virtual systems. Some other digital model
researches adopted a different kind of mode. By using electric-connected units, models of these units
could link up with computers and be identified (D. Anderson et al 2000; E. Sharlin et al 2003).
Nevertheless, this kind of process is not real time reacting no matter connected or not. During the
unit-contracture process, the user cannot interact with the 3D model in real time. Moreover, since units
are connected with the single phase connector, the connected phase is also limited somehow.Due to the
limitation mentioned above, a new method is developed to solve these issues. By using a real time
interaction implement, solid geometry models could control the virtual ones on the screen. In the
meantime, virtual model could also give feedbacks simultaneously for interaction.

Key words: tangible, cube, modeling, interaction
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