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UAYV Photogrammetry Accuracy Analysis at Marine Using Arbitrary

Reference Points
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Abstract

In this study, with arbitrary reference points on the water, photogrammetry accuracy analysis was conducted using
unmanned aerial vehicle(UAV). A small reservoir is a research area, and twenty buoys were used as arbitrary
reference points. Errors of location coordinate were identified with control of amounts of used reference points.
cases are categorized by index scores per photos. Accuracy of X is 0.14lm~0.166m and accuracy of Y is
0.136m~0.241m. Considering that allowable error for the maritime boundary survey is £2m, it is possible to get the
accuracy data available for the photogrammetry of UAV using an reference point. In addition, the coefficient of
correlation between the number of reference points per unit and number of buoys used as reference point and the
ratio of the reference point per square measure, and percentage of buoys used as reference point and the coefficient
of x and y were performed. Each element, x, and y showed a strong correlation and the coefficient of number of
buoys used as reference point was irrelevant. The results of this correlation analysis can be analyzed that the
number of reference points used in each picture is greater than the actual number of reference points used in
location accuracy.
Keywords : UAV, Photogrammetry, Maritime Boundary Survey, Reference Point
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Figure 1. Research area

Table 1. Buoy data and number of color

diameter | height number of colors
(cm) (cm) Red | Yellow | White
spherical 27 27 4 3 )
sphere
cylindrical 36 26 4 3 4
type
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Figure 2. UAV photogrammetry flight plan
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Figure 3. Data processing sequence
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case3 8 4.960 0.022 43.816
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Table 3. Analysis results of case 1, 2, 3
number of average reference points per photo RMSE RMSE RMSE
(each) X(m) Y(m) delta d(m)
casel 3.000 0.166 0.181 0.246
case2 3.880 0.158 0.154 0.220
case3 4.960 0.141 0.137 0.197
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number of average reference points per photo RMSE RMSE RMSE
(each) X(m) Y(m) delta d(m)
case4 3.040 0.158 0.241 0.288
case5 4.120 0.153 0.145 0.211
case6 5.560 0.143 0.138 0.199
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Figure 4. A relational graph of RMSE and the number
of average reference points per photo(using

eight reference points)
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Figure 5. A relational graph of RMSE and the number
of average reference points per photo(using

nine reference points)
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