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ABSTRACT

High dynamic range imaging (HDRI) is an emerging field that has the potential to cause a
great scientific and technological impact in the near future. Although new, this field is large and
complex, with non-trivial relations to many different areas, such as image synthesis, computer
vision, video and image processing, digital photography, special effects among others. For the
above reasons, HDRI has been extensively researched over the past years and, consequently, the
related scientific literature is vast. As an indication that the field is reaching maturity, tutorials
and books on HDRI appeared. Moreover, this new resource has already reached interested
practitioners in various application areas. In this book, we do not aim at covering the whole
field of high dynamic range imaging and its applications, since it is a broad subject that is
still evolving. Instead, our intent is to cover the basic principles behind HDRI and focus on
one of the currently most important problems, both theoretically and practically. That is, the
reconstruction of high dynamic range images from regular low dynamic range pictures.
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List of Figures

The original spectral distribution of an emitted light is shown in (a), the spectral
response function of the three filters used to sample the signal are shown in (b),
the sampled values are in (¢) and the reconstructed signal is shown in (d).

These images illustrate the resultant-acquired images when exposure time is
changed. In (a) the sensor has been exposed longer than in (b).

FujiChrome Provia 400F Professional [RHP III] data sheet, from FujiFilm.

Film characteristic response curves compared.

(a) CCD sensor and (b) CMOS sensor, from [17].

Bayer pattern (from http://www.dpreview.com/learn/ by Vincent Bockeart).
Images taken from http://www.normankoren.com/Tutorials/MTF.html illustrate
the effects of MTF on the input target. The blue curve below the target is the film
MTF, expressed in percentage; the red curve shows the density of the bar pattern.
(a) Camera spatial resolution power test target. (b) A detail of the same image.
The camera used in this test was a Canon EOS 350D and the image is from the
site http://www.dpreview.com.

Some cameras’ noise compared. Indicated ISO sensitivity is on the horizontal axis
of this graph, standard deviation of luminosity (normalized image) on the vertical
axis. Image from the site http://www.dpreview.com.

Image acquisition pipeline.

Exposure—intensity graph from samples.

Plot of the reconstructed response function from samples at three pixel locations
and five different exposures.

Input images to HDR reconstruction experiments.

Response curves reconstructed with the Debevec and Malik algorithm with
different values of the smoothness parameter.

Response curves reconstructed with the Robertson, Borman, and Stevenson
algorithm with different values of the weighting function.

Response curves reconstructed the Mitsunaga and Nayar algorithm with

polynomial reconstruction of different degrees.

Output f 10-bits of pixel depth.
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In (a) differently exposed LDR pictures from the same scene are processed to
compose a HDR Radiance Map of the input images. A TMO is then applied to
visualize the HDR image; figure (b) is visualized using linear TMO and figure (c)
using histogram adjustment TMO.

Error profile of log and floating point encodings.

Example of two different exposed images with correspondent histograms, and the
summation image with the combined histogram. To be visualized, the image sum
was linearly tone mapped.

Absolute versus relative tone values.

Two consecutive input fields result in one frame.

Images (a) and (b) are the video input fields, while in (c) is shown the
tonal-enhanced foreground.

Images (a) and (b) are the video input fields, while in (c) is shown the
tonal-enhanced foreground.

Images (a) and (b) are the video input fields, while in (c) is shown the
tonal-enhanced foreground.
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