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Abstract

This paper introduces double-sided 2.5D graphics, aiming at enriching the visual
appearance when manipulating conventional 2D graphical objects in 2.5D worlds. By
attaching a back texture image on a single-sided 2D graphical object, we can enrich
the surface and texture detail on 2D graphical objects and improve our visual
experience when manipulating and animating them. A family of novel operations on
2.5D graphics, including rolling, twisting, and folding, are proposed in this work,
allowing users to efficiently create compelling 2.5D visual effects. Very little effort is
needed from the user’s side. In our experiment, various creative designs on
double-sided graphics were worked out by the recruited participants including a
professional artist, which show and demonstrate the feasibility and applicability of our
proposed method.

Index Terms—2.5D modeling, vector art, layering



Figure 1: Folding a double-sided graphics multiple times. Left: the input object and
the first folding line (in red); middle: the result after the first folding and the second
folding line; right: the final result after the second folding.

Figure 2: Twisting example. Left-to-right: sketch two boundary lines on the graphics,
and then drag the mouse (to the left) to interactively adjust the amount of twisting.
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Animating Hair in Cartoon Images by 2.5D Modeling

This report proposes an interactive tool that takes a single cartoon image as input and
animates the hair of the character in the image through simple user markup. By this,
we can efficiently produce animated scenes of cartoon characters with hair in motion.
Such scenes are very common in hand-drawn animations. We address this problem by
2.5D modeling. Given an input cartoon image, we first segment the hairs of the
cartoon character into groups of hair threads, and iteratively complete the hair threads
and form a 2.5D layered hair model. Then, through a simple user markup, which
specifies the fore part of the head, our tool determines the shape of each hair thread by
computing its medial axis from the fore head to its tip. By further analyzing the 2D



shape of the hair threads, our tool can estimate pseudo depth for each hair thread,
which is constrained as a smooth curve in 3D, and then applies it to animate the hair
model. In this way, we can efficiently produce cartoon character animations, which
can retain the artist’s expressive style originally in the 2D manga drawing. Additional
applications include transferring the hairstyle of one character to another, as well as
modifying the hair style.
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Figure 3: Overview of our 2.5D approach. Note that in subfigure (c) above, the
orange arrows show the depth ordering, i.e.,pointing from occludees (lower layer) to
occluders (upper layer), whereas the = signs denote same depth ordering.
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