Towards a standardized protocol for Structure-from-Motion photogrammetric studies
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Motivation

Structure-from-Motion (SfM) — Multi-View-Stereo (MVS) photogrammetric applications have emerged to become one of the main
methods of acquiring high-resolution topographic data for geoscientific studies. Whilst plenty of SfM-MVS-based studies exploit the
technique’s ease of use and high-quality results, reporting of methodological details are not uniform, particularly of the acquisition
and processing workflow(s) used. Since those details directly affect the quality of the results, the assessment of the quality is
consequentially subjective to a certain degree, which may be in conflict with scientific standards. Recently, the call for standardized

protocols is gaining increased value in geoscientific studies, but corresponding suggestions of how such protocols could be designed
are rather underrepresented.

Methods

Based on literature review we formulate a survey protocol, which we subsequently apply and test using case studies. By showing the
effects the suggested protocol details have on the interpretation of the survey results, the importance of the protocol is emphasized.

Results Survey design controls results

Table 1: SfM-based photogrammetric survey protocol.

Sensors used and survey
implementation determine results

Table 2: Example of characteristics of air- and UAV-borne data
acquisition along with theoretical precision estimates.
Source: G. Seier et al. (unpublished).

Figure 1: Planimetric discrepancies of orthophotos resulting
from different processing conditions, namely the number
and distribution of GCPs. Source: Seier et al. (2018).

Processing settings result in different interpretation

Figure 2: UAV-based orthophotos and DEMs of the Tschadinhorn rock glacier (Schobergruppe, Central Eastern European Alps)
processed using different settings (see image title). Source: G. Seier et al. (unpublished).

Insufficient quality measures
result in incomparable outcomes

Figure 3: The effect of survey range against RMSE.
DiSCUSSiOn Source: Smith and Vericat (2015).
We showed the importance of reporting metadata of SfM-MVS studies in a standardized manner by using a survey protocol. However,
it needs to be clarified, which parameters definitely need to be included and which ones are optional.

Conclusion

In order to assist researchers implementing STM-MVS-photogrammetric studies to present their results in a more comprehensible
way, we suggest a standardized survey protocol for SfM-MVS studies.

We propose that the detailed workflow should be reported: from data acquisition (equipment used, survey design, and survey
implementation), through photogrammetric processing to error assessment. Even though such a protocol entails a certain effort, we
argue that by providing detailed information in SfM-MVS studies, added value results for both, professionals/technophile researchers
and the rather subject-specific non-specialist.
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