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Camera Calibration and Rendering of Real Tilted Lens

Masasat BABA! Tomor NAKANE! SHinsaku HIURA!

Abstract: In recent years, photographs and videos of actual scenery look like the miniature diorama have
been gaining attention. This method of photography is involves the use of cameras equipped with a tilt-shift
lens. In this study, we proposed the method to estimate the camera parameters of real tilted lenses. After
estimating the camera parameters based on the camera calibration method using geometry and blur of fea-
ture points, we estimated a tilt angle of a real lens. Also, we proposed a rendering algorithm considering the
lens tilt using the distributed ray tracing method. By using our rendering algorithm, we generated images
with arbitrary focal plane including the case of infinite focal distance. At the experiments, by comparing
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generated images with real images, we demonstrated the ability of our proposed methods.
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Fig. 6 Calculation process of tracing ray.
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Fig. 8 Focal plane settings for image generation.
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Fig. 11 Captured images.
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