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Fig. 16: Comparison of our method to CMVS [Furukawa et al. 2010] and PMVS [Furukawa and Ponce 2010]. For each algorithm, we show
the geerated meshes and point clouds from similar viewpoints. Please see Section 4 for a detailed discussion
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Fig. 17: Comparison of our method to MVE [Goesele et al. 2007] and ACTS [Zhang et al. 2009]. For each algorithm, we show the generated
point clouds from similar view points. The point clouds of MVE are meshed with floating scale surface reconstruction [Fuhrmann and Goesele
2014] as part of their pipeline. Since ACTS does not generate meshes, we show the point clouds from two different viewpoints. Please see

Section 4 for a detailed discussion

Like for most other methods for generating 3D shapes from images,
the quality of our approach depends on the accuracy of the camera
calibrations. Due to the multiplicative property of the gathering
step, a small number of minority views can remove otherwise well-
supported regions. In the PLANT dataset, we see errors in calibration
that cause some voxels at the tips of the top leaves to be lost.

We can additionally observe a number of failure cases in Figure 18.
In this example, a ground plane is visible, violating our depth-
based segmentation assumption. Furthermore, the foreground object
moves substantially during capture, the image is saturated (texture-
less) in brighter regions, the foreground and background have similar
color and texture, and the hand-held capture covers only 180° around

the object. These factors cause a number of erroneous estimates and
missing regions, which can be seen in the resulting segmentations.
Nonetheless, the trunk is still clearly visible, and the resulting point
cloud of our modified DFLF method shows reasonable structure.

Our trajectory-based parallax segmentation generates high-
confidence results in edge regions. If a foreground object is placed
on a smooth background, we have to propagate confident estimates
to the rest of the volume, which can cause bleeding of the foreground
information into the background. If holes in the foreground object
are small, and no background edges are visible through them, the
method cannot carve these regions away. Such cases can be seen in
the TORCH and AFRICA datasets. In practice, however, these cases
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are well addressed by existing color-based segmentation methods,
and combining the two approaches is an interesting future work.

Our method can effectively filter noisy point clouds. However, due
to the amount of fine structures in the reconstructed objects, it is still
very challenging to mesh such point clouds. As long as the amount
of fine structures is relatively low, a good triangle mesh can be
extracted using Poisson surface reconstruction [Kazhdan and Hoppe
2013], as in Figure 14. As the amount of fine structures increases,
such as for the ropes of the SHIP dataset, current meshing algorithms
fail to incorporate this information. Meshing point clouds for objects
with intricate details is an interesting future research direction.

As observed in recent works [Criminisi et al. 2005; Wanner and
Goldluecke 2012; Kim et al. 2013], dense data capture has enabled
entirely novel strategies for image-based reconstruction. In this work,
we have extended this line of thought by presenting a novel approach
for computing object segmentations in 2D and 3D with applications
in 3D scene reconstruction. When faced with big visual data, existing
approaches can suffer from scalability issues and cannot effectively
make use of the full information available. However, the coherency
and redundancy inside such data offers new opportunities, and at
the same time requires rethinking existing approaches from a new
vantage point. We hope that recent work on dense data will open up
various research avenues to take advantage of the ever increasing
volume of visual data being generated and stored.
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Fig. 18: Example of some failure modes of our approach. Artifacts include: missing branches that were moved by the wind, holes in saturated
regions of the sky, a visible ground plane, and extraneous parts of the segmented object, due to only 180° of the tree being captured in the
input video. Despite these challenges, the reconstructed point cloud shows significant detail in the trunk and ground.
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