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Silhouette Management for Protruded Displacement Mapping Byounghyun Yoo∗ Korea Advanced Institute of Science and Technology



Abstract We present a technique to manage the silhouette of objects protruding from the surface without polygonal modeling of the object shape. The technique can represent the correct silhouette and the parallax of protruding shapes by solving the overflow problem that frequently occurs in image-based displacement mapping approaches.



Soonhung Han† Korea Advanced Institute of Science and Technology that the cropping occurred in the left image and the correct silhouette of protruding building is represented in the right image using this approach. Additional information for the fa?ade of the building can be applied as in Figure 2. Perpendicualr Surface
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Image-based approaches, such as relief mapping, can be used to visualize geo-spatial information including numerous buildings. We build on our previous work [Yoo and Han 2006] by utilizing relief mapping to represent numerous buildings. Modified relief mapping can represent protrusions from the underlying surface, but the silhouette problem, also known as displacement overflow, still remains from our previous work. We show how the overflowing pixels can be handled by adding supplementary surfaces and mapping coordinates of overflowing pixels to perpendicular surfaces. Several studies were conducted to solve the overflow problem; however, they require additional displacement information which is prepared from another view. Unlike previous works, our approach can represent overflowing pixels without additional displacement information.
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Figure 1: Mapping of overflowing pixels from a protruding object to the perpendicular surface.



Silhouette Management



This system adds two supplementary surfaces that are perpendicular to the original surface, and these surfaces are used to draw pixels which overflow across the boundary of the original surface. Overflowing pixels caused by displacement mapping in two perpendicular surfaces compose the correct silhouette of a protruding object. The point P, which is on top of the protruding object near the boundary of the original surface, in Figure 1 is an example of overflowing pixels. In previous approaches, P had to be mapped to A; However, A exceeds the boundary of the original surface so that P cannot be represented in previous approaches, and this is known as overflow problem. In order to represent the point P, we can estimate C, which is the intersection point between the perpendicular surface at the boundary of the original surface and the viewing direction. The component ratio (vx, vy, vz) and the trigonometric ratio in Figure 1 are used to evaluate the mapping relationship between points P and C. We use tangent space transformation to calculate a coordinate of the uv space in the original surface and perpendicular surfaces. While rendering the supplemented surfaces, only the protruded region of the object is selectively rendered using alpha blending. The present approach can represent the silhouette without additional texture or displacement map by mapping texture coordinates in the tangent space, which is different from previous works. Hence, the silhouette of the protruding object can be represented with less memory. The result of silhouette management solving the overflow problem is shown in the right image of Figure 2. Notice ∗ e-mail:
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Figure 2: Rendered images of urban buildings without silhouette management (left) and with silhouette management (right).
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Conclusions



Silhouette management solves the overflow problem of protruded displacement mapping and renders correct silhouette and parallax of protruding objects. The technique described in this paper is based on the relief mapping technique and implemented as a pixel shader using HLSL. The proposed approach can be applied in realtime as guarantees more than 30 frames per second for rendering an output image of 1024×768 resolution with an NVIDIA GeForce 7800 GPU. The proposed approach is not perfect, however: it cannot accurately represent the silhouette of buildings when the viewing direction is located under the height of the protruding object. We are currently investigating ways to find an efficient intersection between the viewing ray and the protruding object.
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