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Fig. 1 Route and control point of UAV at tongue of the

Laohugou Glacier No. 12
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Table 1 Accuracy of grid mission and double grid mission

s I Fh 2 PR 2E/m X Y 7
H iR 24 -0.0006 0.0002 0.0023
TR 9] .
RMS {2 0.0159 0.0232 0.0178
FHR 2 -0.0007 0.0002 0.0001
BRI .
RMS %22 0.0139 0.0231 0.0137
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Table 2 Error of check point when using different number of control point in glacier surface evenly
GCPHE P S PR /m X Y v/

FH R -0.0711 0.7943 ~195.484
0

RMS 522 0.295 1.0969 195.4867

X2 -0.0243 -0.0414 -0.004
3 5,13, 14

RMS 522 0.0278 0.0676 0.076

¥R 0.0011 0.005 0.002
5 2,6, 13,15, 17

RMS 24 0.0185 0.0382 0.0263

TR 0.0056 0.0322 0.0038
7 1,2,5,7,12,13, 16

RMS 522 0.0163 0.0396 0.0188

TR -0.0003 -0.0044 -0.0022
10 2,5,6,8,9, 13,15, 17, 18, 20

RMS %2 0.0247 0.0354 0.0142
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Table 3 Significance test of topographic factors and

cheak point error

GCPHE  REWHMENF XiEE Y i VALS =
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3 iERES 0.568 0.543 0.005
R 0.403 0.468 0.013
ez 0.206 0.165 0.973
5 HErY 0.279 0.256 0.116
e 0.513 0.433 0.18
e 0.316 0.147 0.432
7 P 0.767 0.713 0.273
[ 0.962 0.916 0.196
i3} 3 0.215 0.139 0.706
10 HErY 0.553 0.38 0.658
[SLE 0.677 0.477 0.628
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Table 4 Check point error with different number of con-

trol point at different part of glacier tongue

GCP ) "
e VAR R 2/m X Y 7
H
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3 VK .
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SEHARZE -0.0062  0.0936  0.0604
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Fig. 4  Error distribution of check point with different number of GCPs at different part of glacier tongue
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Influence of the use of photogrammetric measurement precision
on low—altitude micro—UAVs in the glacier region
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Abstract: In the global warming background, glaciers around the world remarkably shrunk. Glacier monitoring is an important part of
cryosphere science. High-quality DEM and DOM were the primary data in glacier research. In recent years, the rapid development of the
technicality of UAV provided a new platform for observing glacier. The control point was usually unevenly distributed on glacier surface
because of complex and inaccessible surface conditions. Thus, this study set 17 control points on the lower part of the Laohugou Glacier No.
12. Aerial photography images were acquired by low-altitude micro-UAV covered ice tongue. Pix4D Capture was used as route planning
software, and all images and control points were processed by Pix4D Mapper software. In processing, different numbers and distribution
modes were used, and the accuracy of every DEM and DOM were checked. Pix4D Capture has two route planning modes, namely, single
grid and double grid. The two route planning modes have the same accuracy. In ice tongue, five control points are evenly distributed, and
high precision image data could be obtained. If enough control points are distributed along with the main flow line of the glacier, then the
image precision is acceptable. If the control points are mainly distributed at the mid-upper or mid-lower parts of the glacier, then control
point should cover the fluctuation region of the ice surface.

Key words: remote sensing, UAVs, photogrammetry, DEM, DOM, the Laohugou Glacier No. 12
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