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Abstract

Ghosted illustration is an effective tool to simultaneously visualize interior and exterior structures while preserving clear shape
cues. We propose a novel framework that combines 3D blending technique, which uses depth information of the target structure,
with the conventional ghosted illustration framework. This combination facilitates natural blending effects tailored to the needs
of ghosted illustration. Furthermore, we present how common manipulation techniques (e.g., masking) and illustrative rendering
effects (e.g., silhouette mapping) can be integrated into the proposed framework to preserve both clear shape cues and depth
cues. For the compositing techniques, we show and discuss the visual results obtained from various combinations of them. This

demonstrates that the proposed framework can be an effective tool for ghost illustration.
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Figure 1: Technical illustration using ghosting to display both in-
terior and exterior structures.
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Figure 2: Depth-based blending process. d and C' refer to the orig-
inal thickness and visibility color of a fragment. d¢ and d; refer
to the thickness values of front- and back- subdivided fragments,
respectively. Cr and Cj, refer to the visibility colors of front- and
back- subdivided fragments, respectively.
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Figure 3: Depth-based blending effects. The leftmost image shows
transparency rendering (alpha = 0.5) with a sectional image (the
diameter of the entire geometry is 30). The right images depict
blending effects with alpha = 1.0 and varying thickness value ¢.
Thickness setting to overlap entire geometries results in the pos-
sibility of displaying the overlapping geometries with depth cues
(i.e., the closer it is, the clearer it appears, while the farther it is,
the foggier it appears).
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Figure 5: Silhouette effects with occlusion relief. From left to
right: transparency rendering (v = 0.3), depth-based blending
(aw = 1 and t = 50), and dynamic transparency (o = 1, k; = 0.5,
and x; = 0.5).
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Figure 6: Conceptual representation of the image overlays con-
tained by a single G-Buffer.

Figure 7: Smooth visibility transition model through the mask
lens. Clockwise from top-left: opaque rendering, transparency ren-
dering (o = 0.5), focus+context lens effect based on our illustra-
tive techniques inside the masking region (yellow circle), and mask
value based on the Gaussian function.
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Figure 8: Generation of a 3D illustration of the sports car model. Left four images are individual rendering results clockwise from top-
left: opaque rendering, dynamic transparency rendering, silhouette rendering, and depth-based blending. The rightmost image shows the
combination of the individual rendering images based on two masking hotspots.
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Figure 9: Generation of a 3D illustration of the body model including organs and bones. Opaque rendering with (a) cutoff and (b)
transparency of the occluding body skin surface. Depth-based blending and dynamic transparency rendering with (c) two masking
hotspots and (d) high thickness of interior surface models.

Figure 10: Generation of a 3D illustration of the dental CT scan model embedding polygonal objects, e.g., teeth, and mandibular nerve
canal, that are artificially generated from the CT data. (a) Isosurface rendering with semi-transparency in pixel areas where objects
overlap. Volume rendering using alpha modulation techniques ((b)(d) low translucent effect, (c)(e) high translucent effect) to display
interior structures (b)(c) without and (d)(e) with the 3D blending model.
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