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Application of UAV Image Correction Method in

River Surface Velocity Measurement
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2. Department of Civil Engineering, Dong-Eui University, Busan 47340, Korea )

Abstract: In the process of UAV image used as an analysis object to measure the river surface velocity,
the shaking of UAV will cause the shaking of the shooting picture, resulting in comparatively great errors in the
measurement results. In view of this flaw, based on the flight information recorded by UAV, two UAV image correction
methods, with and without the reference point, are developed respectively, thus realizing the orthophoto correction of
UAV image conveniently and quickly, followed by an effective solution of problem of the negative influence of UAV
shaking on the velocity measurement results. Combined with the optimized image velocity measurement and analysis
method, the field velocity measurement is carried out in experimental river as well as natural river, thus obtaining more
accurate measurement results of river surface velocity.
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recorrection; river surface velocity measurement
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Table 1 Calculation error table of reference point distance
O AR /m R /m RE /mm RZER /%
P,-P, 11.705 7 11.65 55.7 0.476
P,-P; 15.8558 15.82 35.8 0.226
P,-P, 24.207 2 24.05 157.2 0.649
P,-P; 38.787 4 38.66 127.4 0.328
P,-P; 38.3229 38.14 182.9 0.477
P,-P, 20.032 9 20.20 -167.1 0.834
P,-P, 19.590 5 19.62 -29.5 0.151
P,-P; 35.9422 36.01 -67.8 0.189
P,-P, 39.429 1 39.45 -20.9 0.053
P;-P, 15.452 4 15.52 -67.6 0.437
P,-P, 252549 25.26 -5.1 0.020
P,-P, 22.580 2 22.47 110.2 0.488
P,-Ps 16.411 3 16.45 -38.7 0.236
P,-P, 225229 2253 -7.1 0.032
Ps-P, 12.991 1 13.00 -8.9 0.069
1 - - - 0.311
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STIV ( spatial-temporal image velocimetry ) 77 ¥ Y i FH_ESZmag N
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Table 2 Calculation table of image correction error
SN UG AL BRI 2= (AD) 2= (Range, R) J72% (Variance, VAR) FrifEZ= (STDEV)

P, X 329.3 0.93 4 1.196 7 1.094 0
Y 528.5 0.58 2 0.402 4 0.634 3

P, X 369.0 0.85 4 1.1139 1.0554
Y 1547.0 0.08 2 0.057 3 0.2394

P, X 1684.9 0.27 2 0.179 0 04231
Y 436.8 0.58 3 0.5129 0.716 2

P, X 2 038.9 0.73 3 0.794 4 0.8913
Y 1729.8 0.41 2 0.254 4 0.504 4

P X 34315 1.62 5 3.056 2 1.748 2
’ Y 1716.0 0.58 3 0.615 4 0.784 5

P X 3 600.5 0.96 4 1.248 5 1.117 4
¢ Y 606.0 0.15 2 0.1342 0.366 4
3 0.65 3.67 2.33 0.797 1.0550 0.5410
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Fig. 5 Features of errors in image correction without

reference points
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Table 3 Test environment for river velocity measurement
TR b1 H 1 it Rl KA AUR/C
TOE LB 2020-11-18  12:08-13:30  HE 12.3~20.3
MAEEZEEE  2020-11-18  12:08-13:30 i 12.3~20.3
M| 2020-11-16 15:30-16:30 i 10.0~22.0
M SRS FK
e TEIE / PSR e
o K FEE /m R E s WG /m 82 m
T 3H 2R B 4.6 9 0.5 1.45
T 3H 2k B 4.6 9 0.5 1.40
LR 13.5~14.0 13 1.0 0.10

ARYGRIEH, TR AR E I, RS
-8y 378 34 fY Flow Tracker Wl 1 AH [ {57 2400 A5
/uuli, S RGN A AR G AT X G,
gERNER 4 gk 5 R,

F4 BHRUMERERELSER
Table 4 Field experiment results of simulated river velocity measurement m/s
- TR T B2k B TR T 2k B
Y FlowTracker ﬁﬂﬂ@ =3 TSN FlowTracker L TB A
Py, 0.388 0.0( 5% ) 2.872 1.258 0.692 0.974
Py, 0.388 1.083 1.013 1.294 1.048 0.950
Poy 0917 0.962 0.930 0.659 0.869 0.671
Py 1.058 1.056 0.956 0.941 0.908 1.146
Pys 1.176 1.031 0.984 0.929 0.888 1.114
Py 0.941 1.083 0.882 1.094 1.048 1.300
Py 1.129 1.083 0.984 1211 1.048 1.083
Pos 0.894 1.007 1111 0.706 1411 0.748
Py 0.882 0.0( 5% ) 0.860 0.494 0.742 0.0( 5+ )
Sy 1.000 1.044 0.965 0.954 0.962 0.998

H: [HH FlowTracker Ml AYJE 0.6 5K IRANAE, FJy (XS EL, 2 B9 s ek 30 A5 A 2 i i s 2 2 50 1.176 HuBaimifs .
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Table 6 Field experiment results of natural river

velocity measurement m/s
W FlowTracker LI LY e J P
Py, 0.071 0.032 0.00 ( 57 )
Py, 0.094 0.090 0.00 ( 54 )
Py, 0.106 0.094 0.00 ( 5% )
P, 0.106 0.090 0.00 ( 5% )
Pos 0.082 0.083 0.00 ( 57 )
Py 0.106 0.092 0.217 (5% )
Py, 0.094 0.091 0.165 ( 5% )
Pos 0.071 0.092 0.114
Py 0.118 0.104 0.116
Py 0.094 0.106 0.121
P, 0.094 0.087 0.095
P, 0.071 0.090 0.117
Py 0.035 0.030 0.00 ( 5% )
R L 0.094 0.093 0.113

WA DL 2B A AR I S T E, 5
DA RN S BRSO REOLT , BeK %
ELZ BT Y s I £ 152 2 530 R 0.044 m/s (4.4% )
F10.035 m/s (3.5% ) , HiIZBeiy - X o) i 152 22
43924 0.008 m/s (0.8% ) F10.044 m/s (4.6%) , H
SRITIE ML, PRI R 22535 0.001 m/s
(1.1%) #10.019 m/s (28.7%)
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