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Interactive Beautification: A Technique for Rapid Geometric Design

TAKEO IGARASHI,t SATOSHI MATSUOKA,"t SACHIKO KAWACHIYA'tt
and HIDEHIKO TANAKAt

Diagram drawing with conventional computer-assisted drawing editors often tend to take
considerable amount of time despite their seeming ease of use. The causes of the problem are
too many commands and unintuitive procedures to satisfy geometric constraints. To solve the
problem, we propose interactive beautification, a technique for rapid geometric design, and
developed a prototype system Pegasus to verify the efficiency of the technique. Interactive
beautification system receives the user’s freestroke and beautifies it considering geometric
constraints among segments. Using the technique, the user can draw precise diagrams with
geometric relations rapidly without using any editing commands. Current prototype system
supports drawings comprised of straight lines, and a user study was performed using the pro-
totype system, a commercial CAD, and an OO-based drawing system. The result showed that
the users can draw required diagrams more rapidly and more precisely using the prototype
system.
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Fig.1 A diagram drawn on the prototype system
Pegasus.
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Fig.2 Basic operation of interactive beautification.
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Fig.4 Example use of interval equality among segments.
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Fig.8 Operational model of interactive beautification.
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Geometric Relations Corresponding

Equalities
Connection x0 = const
(start point on a vertex) y0 = const
Connection x1 = const
(end point on a vertex) y1 = const

g?:r??;;g:‘ on a line) y0 = const * x0 + const
g%r&":git:ﬁ':m aline) y1 = const * x1 + const
Alig it (start -x ) %0 = const
Alignment (start -y ) y0 = const

Alig i (end -x ) x1 = const
Alignment (end -y ) y1 = const

Vertical line x0 = x1
Horizontal line y0 =y
Congruence x1 - x0 = cosnt
(Symmetry) y1 - y0 = const

P(al lr’aelll';gi%‘icularity) y1-y0=const*(x1-x0)

y0 = const * x0 + const
y1 =const * x1 + const

Interval equality
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Fig.10 Relation between geometric relations and
equalities.
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Fig.11 Algorithm for constraint solving.
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Fig.12 Diagrams for physics and mathematics.
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Fig.13 Three-dimensional illustrations.

14 BAENLEATALL—ayof)
Fig.14 Geometric illustrations.
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Figure A Figure B Figure C
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parallelism (a,c) y y (all vertices)

parallelism (b,d) symmetry (horns) parallelism (slopes)

perp ity (a,b) (all ) lines)

vertical and horizontal alignment interval equality between

the parallel lines
connection (all vertices)

B 15 SBRTHA L7 3 MO & S0 B
Fig.15 The diagrams used in the experiment, and
required geometric relations.
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Fig.16 Drawing time required for each task.
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Fig.17 The ratio of finished sessions.
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Fig.18 Estimation for time required for a subject to
draw the three diagrams.
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Fig.19 The ratio of diagrams where required constraints

are perfectly satisfied.
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