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Projection mapping (aka spatial augmented reality) alters the appearance of a surface in the 
real world by superimposing computer-generated imagery onto it. While there are enormous 
expectations for its potential applicability, it is still hard to optically manipulate the surface 
materials with high fidelity. In particular, the projected results are always suffered from the 
complex reflectance properties of the surface, such as spatially varying textures, specular 
reflection, subsurface scattering, and inter-reflection, and also from the technical limitations 
of the current projector hardware such as low dynamic range, limited aperture size, narrow 
depth-of-field, and latency. We have developed computational projection mapping 
technologies to overcome the challenges and realize natural material controls beyond the 
capability of conventional projection mapping frameworks. The computational projection 
mapping is an emerging framework of the joint design of hardware, optics, and target 
surfaces with computational algorithms and perceptual considerations. In this talk, I will 
introduce a series of our recent works such as shadowless projector to demonstrate the 
feasibility of the computational projection mapping framework and discuss its future 
directions. 
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