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Estimation of Spatial Distribution of Smoke on
Light Field Consistency

Yuta Ideguchi
Abstract

Three-dimensional measurement methods using a camera are categorized as a
passive measurement method such as a stereo vision and a shape from silhouette,
and an active measurement method such as an active stereo and a time of flight.
However, it is difficult to measure a spatial distribution of cloud-like objects with
the conventional methods due to the fuzzy boundaries. I am aiming at measuring
the spatial distribution of the cloud-like objects. This thesis describes a method
for spatial distribution using a light field camera that can generate the image with
arbitrary focal point. A number of images are reconstructed as varying the focal
point from the scene image including the cloud-like object. The planar density at the
depth corresponding to the focal point is estimated from the reconstructed image.
Then, the spatial density distribution of the object is estimated with a composition
of the estimated density planes. This experimental result shows the reconstructed
spatial distribution from simulated cloud-like objects. The simulation results show
the possibility to measure range of the spatial distribution is present. and the outside
of spatial distribution. Error of the estimated spatial distribution was 10% of the
maximum value of the true distribution or less.

Keyword
Light Field, Approximation Method, Smoke, Refocus Image, Spatial Distribution,

Computer Vision
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