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A Robust HDR Image Calibration Algorithm for Camera Response Function

ZHANG Wei-Xiang ZHOU Bing-Feng

(Institute of Computer Science and Technology, Peking University, Beijing 100871)

Abstract  In this paper, a robust calibration algorithm based on a polynomial model is presen-
ted. To improve the robustness of the original polynomial model, a new constraint is added so
that the pixels with zero brightness are forcedly mapped on to the zero scene radiance. The ending
condition of the iterative procedure is also refined in this work, which makes it possible to ap-
proach the best solution. The algorithm can calibrate the camera response function from multiple
differently exposed images for an arbitrary scene. The different exposures are obtained by chan-
ging either the aperture setting or the shutter speed of the camera. The proposed algorithm does
not require the exposure ratio of the images; it instead estimates the ratio automatically and can
finally get the precise ratio of exposure. With the camera response function obtained, multiple
images can be fused into a single high dynamic range radiance image. Compared with the algo-
rithm proposed by Mitsunaga in 1999, the algorithm is more robust and is able to obtain more

precise solution. The results show that the algorithm works well for all the images experimented.
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moved the artifact of the brightness incoherency when two
differently-exposed images were blended in panorama. This
paper describes the algorithms which calibrate the camera re-

sponse function and create the HDR image.



