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Absolute-Scale Three-Dimensional Measurement Technology Using Monocular Camera with Zoom Lens
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Toshiba Corporation has developed the world's first technology that can achieve absolute-scale three-dimensional (3D) measurements solely
from images taken by a commercially available monocular camera with a zoom lens or with autofocus under different conditions.

Conventionally, images taken by a monocular camera can only be used for relative-scale 3D measurements. However, our newly developed tech-
nology makes it possible to provide absolute values by means of relative depth information obtained from images taken by a monocular camera
from multiple viewpoints in combination with blur information contained in the captured images. As a result, this technology is expected to be
applied to infrastructure inspections in order to facilitate measurements of part sizes for repairs from several images without requiring any prior

size information or special devices and without the need for access to dangerous, difficult-to-inspect areas such as high places and inclines.
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Overview of newly developed technology
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Principle of monocular structure from motion (SfM)
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Example of aberration map
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Mechanism of actual-scale estimation
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Results of evaluation of size errors measured at 11 outdoor locations
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Comparison of crack lengths measured using smartphone application
and newly developed technology
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