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Conventional UAV aerial photogrammetry, which takes photographs in a vertical downward
direction, causes large distortions and vertical errors in a reconstructed 3D model, and requires the
installation of ground control points (GCPs). However, an enormous amount of labor is required for
the surveying of GCPs to be pre-installed and for the updating of GCPs as construction progresses,
and it is desirable to reduce the labor on site. In recent years, with the advent of self-positioning
UAVs that are able to provide high-precision GNSS positioning, many efforts have been made to
omit GCPs. In this paper, we report on our efforts to develop an aerial photogrammetry method
called “oblique reciprocal photography” that completely omits GCPs.

“Oblique reciprocal photography” is a method for estimating the external parameters of the
camera with high accuracy using a self-positioning UAYV, and at the same time, the depth scale, one
of the internal parameters, can be estimated with high accuracy using a set of oblique images. This

makes it possible to measure with a high accuracy of £50 mm, even if GCPs are completely omitted.



