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Abstract:

The measurement uncertainty of optical 3D measurement is investigated.
The fundamental measurement uncertainty is related to shot noise. By
use of Cramer Rao lower bound, the measurement uncertainty is
calculated for several simplified models of 3D sensors. The analysis
shows that the measurement uncertainty depends on the wavelength of
used light, the number of photons used for the measurement, and on a
factor that is connected with the geometric arrangement of the
measurement setup.

Furthermore, an uncertainty principle between the position uncertainty
and the wave vector uncertainty is identified. This means that the
measurement uncertainty is minimized by maximizing the wave vector
uncertainty.
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