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Lighting environment estimation by adaptive high
dynamic range image generation for augmented reality

Yusaku NISHINA, Bunyo OKUMURA, Masayuki KANBARA and Naokazu YOKOYA
Graduate School of Information Science, Nara Institute of Science and Technology

Abstract:  This report describes a method for photometric registration in augmented reality (AR) using a
high dynamic range (HDR) image. In photorealistic AR, it is important to accurately estimate the lighting
environment from an HDR image. However, there is a trade-off between the updating rate and the dynamic
range of an estimated HDR image. Our method improves the updating rate of an HDR image by limiting
the dynamic range according to the exposure time of a camera for augmentation and reflectance properties of
overlaid virtual objects. Photometric registration is achieved by rendering virtual objects with the HDR image
as an environment map, and adjusting dynamic range of the rendered HDR image by tone mapping depending
on the exposure time of a camera for AR.
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