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1 Introduction

Most of the real world scenes have a very high dynamic range.
However the common capture and display devices can handle only
a limited dynamic range. General approach to solve this problem
is to use multi-exposure images and composite them in the irradi-
ance domain to get a High Dynamic Range (HDR) image [Reinhard
et al. 2005]. The generated image will be able to represent the real
world scene faithfully. However, it needs to be tone-mappedto a
Low Dynamic Range (LDR) image for visualization in common
displays and printers. Generation of the high-quality LDR image
of the scene directly from multi-exposure images even in theab-
sence of any knowledge of camera response function and the ex-
posure settings of the camera is of interest to graphics community.
We propose a gradient domain compositing technique to solvethe
above problem and call it Poisson Compositing. We compare the
proposed methodology with similar existing techniques andshow
that the proposed method is very fast and accurate.

2 Proposed Approach

We propose to solve the HDR imaging problem in the gradient do-
main. We composite gradients of the multi-exposure images to
achieve seam-less blending. Given a set of multi-exposure im-
ages, we subject their gradients to an illumination change func-
tion specified in [Perez et al. 2003]. This operation is performed
to brighten the less exposed images and darken the more exposed
images as a pre-processing operation. We modify the gradient using
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magnitude,Gi(x, y) is the gradient vector of theith imagefi(x, y),
andβi is a real number signifying the relative exposure time cor-
responding to each image. As exposure times are not known, we
uniformly sample the range[−0.2, 0.2] equalling the number of
multi-exposure images and assign them as values forβi from high
to low exposures.

After the pre-processing step, we composite the modified gradients
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, where 0 ≤ γ ≤ 1,

bi(x, y) = e
−(fi(x,y)−µ)2

2σ2 is the brightness term used to pro-
vide less weight to over-exposed and under-exposed regions, and
ci(x, y) is the normalized contrast term which equals the local
mean of the gradient magnitude. The parametersµ andσ are as-
signed values 128 and 50 respectively. Having obtained the com-
posited gradient field, we solve the resultant Poisson equation to
obtain the scalar field (LDR image) using Neumann boundary con-
ditions. We employ direct Poisson solver for our task as it isthe
fastest solver available.

There are many recent approaches which can composite multi-
exposure images and produce a LDR image: variational composit-
ing ([Raman and Chaudhuri 2007]), exposure fusion ([Mertens
et al. 2009]), and bilateral compositing ([Raman and Chaudhuri
2009]). These methods assume no knowledge of camera response
function and exposure times. However, these methods tend topro-
duce a final image which does not preserve the contrast compared

to that of the corresponding HDR image. However, since our ap-
proach performs compositing in the gradient domain, there is lesser
loss of contrast and we obtain seam-less blending. The results of
our approach along with that of the exisiting methods are as shown
in Figure 1.
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Figure 1: Results of (a) [Raman and Chaudhuri 2007], (b) [Mertens
et al. 2009], (c) [Raman and Chaudhuri 2009], and (d) the proposed
approach. Images Courtesy: Erik Reinhard, University of Bristol.

For compositing 9 images of size 2464 X 1632 in an Intel Xeon ma-
chine with 4 GB RAM, variational compositing took more than 15
minutes, exposure fusion took 107 seconds, bilateral compositing
took 160 seconds, while the proposed approach took 113 seconds.

3 Conclusion

We have proposed an effective compositing technique for multi-
exposure images, which are obtained by a digital camera utility
such as auto-exposure bracketting (AEB), in the gradient domain.
Obtained results show that our approach is very fast, apart from
producing high quality LDR images.
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