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Three-dimensional survey data of the littoral zone and backbeach along the Texas coast has uses in 
coastal engineering/modeling, land management/cadastral systems (state/private ownership), erosion, 
hydrology, and habitat monitoring.  Supplementing littoral surveys using remotely sensed data and 
Structure from Motion (SfM) technology could provide a cost-effective method to obtain accurate 
elevation data in areas where currently accepted GPS survey methodology is cost-prohibitive or 
impractical.  Contemporary SfM approaches produce a 3-dimensional position for each pixel of an 
overlapping digital photographic dataset resulting in complete coverage of the survey area.  Aerially-
derived spatial data may provide a means to supplement areas where available budget cannot provide 
for intensive RTK GPS base and rover surveys.  This study examines the accuracy of topographic 
and shoreline elevation data derived from aerial-based SfM photogrammetry and proposes a 
combination of SfM data, acoustic bathymetric data, and RTK GPS topographic data.  The study site 
is Cedar Bayou, a complex of two converging engineered and restored channels, located on San Jose 
Island between Mesquite Bay and the Gulf of Mexico.    
 
Accuracy and utility of elevation data derived from the SfM approach was assessed.   The 3-
dimensional point cloud produced by the SfM densification process over the beach, dune, and 
mudflats was analyzed by comparing residuals between RTK GPS transects and the aerially-derived 
digital surface model (DSM).  Secondly, spatial limits of the aerial dataset were defined by using 
sectional profiles to identify the area where SfM along a littoral zone failed and was supplemented 
using RTK GPS-derived topographic survey data. 
 
The analyzed imagery dataset was flown at an altitude approximately 305m (1000 feet) above mean 
sea level resulting in a comprehensive ground sample distance (GSD) of 4.92cm (1.93 inches).  Point 
cloud data was obtained for an area of approximately 8 km2.  Average vertical error on the sub-aerial 
beach relative to the RTK GPS cross-shore transects was 10 cm (0.33ft) with an RMS error of 24 cm 
(0.78ft).  Preliminary results show that a comprehensive 3-dimensional model can successfully be 
produced for a substantial area by merging data from remotely sensed elevation models (SfM point 
cloud) and RTK GPS/acoustic data. 
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Zac received a Master of Science from A&M Corpus Christi in 2015 after completing a thesis which 
analyzed the utility of 3-dimensional and 2-dimensional models derived from SfM approaches and 
imagery obtained from unmanned aerial systems (UAS).  Interests include photogrammetry and 
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hydrography and the combination of datasets of different origins.   Naismith Marine Services 
specializes in hydrographic and terrestrial surveying and is implementing aerially derived data and 
SfM processing to supplement traditional RTK GPS/acoustic surveys.  
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