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Reference Station of Aerial Photogrammetry with GPS/INS by VRS

Song, Taemin and Kwon, Jay Hyoun

Department of Geoinformatics, The University of Seoul

Abstract : In the common practice of air-photographing measurement aerial-photogrammetric, the
location of camera at the time of photographing is identified by performing aerotriangulation. However,
installing ground-base station to enable aerotriangulation takes majority portion of a map making cost.
Aerial-photogrammetric has shown a great improvement helped by steady upgrading in equipment and
development in quantitative study. Aerotriangulation can be replaced by Direct Georeferencing, which
uses GPS/INS to identify a camera location and to produce detailed information. An innovative
technique replacing aerotriangulation, it has a disadvantage that base station has to be available in the
area of photographing.

The study intends to suggest a method applying VRS in GPS/INS aerotriangulation. Despite the fact
that Direct Georeferencing is the innovated technique which substitutes existing aerotriangulation, it
still need to install the ground-base station in GPS/INS aerotriangulation. GPS/INS data was analyzed
with 4 different cases in order to accomplish the purpose of this study. In addition, in the thesis, it was
approved that VRS can be utilized to make small-scale map as accurate as base station. This study is
expected to improve the efficiency of work by showing that VRS can be used not only in base station
but also enabling base station in the ground-access challenging area.
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Fig. 1. Principle of VRS survey.
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Table 1. Coordinates of the ground control stations

N/B/X E/Y H/Z
349142.0572 243837.6269 82.9933
36° 38" 22.95953” |127°29" 24.67746"
-3118610.3999 4065693.6214 3785435.5534

Fig. 2. Study area with the distribution of VRS.
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Table 2. Baseline between the VRS station and CORS stations
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Fig. 4. Flow of the VRS station generation.
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Fig. 3. Generation of VRS station with TTC.
Table 3. Coordinates of the VRS stations
Station Longitude Latitude Ellipsoidal Height NX) E(Y)
VRS1 127°29" 24.67746" E 36° 38" 22.95952" N 82.9933 349142.057 243837.627
VRS2 127° 31" 33.04526" E 36° 41" 00.00584" N 100 354000.000 247000.000
VRS3 127723 29.72654" E 36°41° 01.86772" N 100 354000.000 235000.000
VRS4 127°23" 27.92199" E 36°35 05.02544" N 100 343000.000 235000.000
VRS5 127° 31 30.62208" E 36° 35 03.17023" N 100 343000.000 247000.000
Table 4. Configurations of experiments
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Fig. 6. Comparison of attitudes from Test 1.

Reference Station of Aerial Photogrammetry with GPS/INS by VRS

Table 5. Statistics of location and attitudes from Test 1(unit: m)

Average Standard Deviation
dE 0.071636 0.381591
dN 0.357487 0.364408
dh -0.41987 0.792105
dOmega 0.000138 0.001481
dpi 3.77E-05 0.001705
dKappa 0.006202 0.007567
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Fig. 7. Comparison of locations from Test 2.
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Fig. 8. Companson of attitudes from Test 2.
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Table 6. Statistics of location and attitudes from Test 2 (unit: m)

Table 7. Statistics of location and attitudes from Test 3 (unit: m)

Average Standard Deviation Average Standard Deviation
dE 0.064478 0.345039 dE 0.005774 0.018179
dN 0.321658 0.33042 dN 0.031549 0.024259
dh -0.3778 0.715235 dh -0.10333 0.053775
dOmega 0.000137 0.001467 dOmega 2.64E-05 0.000249
dPi 3.73E-05 0.001689 dPi 1.86E-05 0.00036
dKappa 0.00614 0.007493 dKappa 6.77E-05 0.001508
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Fig. 9. Comparison of locations from Test 3.
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Fig. 10. Comparison of attitudes from Test 3.
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Table 8. Statistics of location and attitudes from Test 2 (unit: m)

Average Standard Deviation
dE -0.05844 0.038363
dN 0.044085 0.042987
dh -0.07749 0.052303
dOmega 1.64E-05 0.000341
__dPi -2.5E-05 0.00052
~ dKappa -0.00044 0.002609
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