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Tab.1 Specifications of the test images
(m) (UTC)
1 WorldView-2 2 2012-09-20 T03: 26: 18
2 GF-1 WFV 16 2014-03-12 T03: 11: 04
Landsat8 OLI 30 2014-06-25 T02: 53: 25
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Fig.1 Images of Dong Island and distribution of control 3
points (green) and check points (red) 9
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Tab.2 Groups of control points
L (4,) = absCalFactor, x DN, + A/, (1
7 . 72. 71. 71'

L&) ’ Wrmsrpm Ctl 8 2 6 10 14 18 22 26 30
absCalFactor; i ; ce 16 0 2 4 26 28 30
WorldView-2 4 Ct3 31 0 1 2 28 29 30
0.01783568, 0.01364197, 0.01851735 0.02050828; Ct4 61 0 05 1 29 29.5 30
AZ, i ,4 Ct5 121 0 02 05 0.7 292 295 29.7 30
0.0543 0.0630 0.0574  0.0989 um absCalFactor; Ct6 301 0 0.1 02 298 299 30

AL WorldView-2 ( Ct7 602 0 0.1 02 29.8 299 30, 2
IMD) Ct8 1204 0 0.1 0.2 29.8 299 30, 4
Ct9 3010 0 0.1 0.2 29.8 299 30, 10
ENVI 5.1
FLAASH ’ %3 RESHE
4 WorldView-2 Tab.3 Groups of check points
FLAASH WorldView-2
( 8 WorldView-2 ),
4 Ckl 30 1 2 3 28 29 30
Ck2 300 0.1 02 03 29.8 299 30

33 508
, 21 908

16 /2015

Ck3 3000 0.1 02 0.3 29.8 299 30, 10

39 /2



5 ikE REPORTS

) Ao A,
WorldView-2 GF-1WFV  Landsat8 OLI
0.70 0.55 1.28 m,
, (2)
1.2 Fi ’ '
7% & 2= A, + A X, + A X, + 4,X, (5)
AO’ Al A2 A3 )
[3-61.
L=L;+ Cinie_ﬁ('z (2) o
i L i .2 BEREAM
L, 3 G 27 ,
; Rbi 4~ 6 B
5k s f ( MAE MRE
2,2 R’
(2) : , 3
In(CR,,)) In(L —L,
7= ( i br)_ ( i xz) (3) H
fki fki s : s 1
In(C,R,,) 1 : ,
3 — 4, s T
fki ﬂ{[ )
Al P 1n(Li _Lx[) X > (3)
z=4+A4X (4) , ,
R4 WorldView-2 £ EHRERBLER
Tab. 4 Inversion results of WorldView-2 image
Ck1 Ck2 Ck3
MAE(m) MRE(%) R? MAE(m) MRE(%) R? MAE(m) MRE(%) R?
Ctl 2.4 24.9 0.8594 2.2 30.4 0.8870 2.2 28.6 0.8984
Ct2 2.3 23.9 0.8620 2.3 29.9 0.8934 2.2 28.1 0.9040
Ct3 2.2 14.6 0.8776 2.0 20.5 0.8867 2.0 18.4 0.8978
Ct4 2.1 17.1 0.8690 2.1 21.0 0.8982 2.0 19.0 0.9078
Ct5 2.1 16.5 0.8692 2.0 19.6 0.8980 1.9 18.3 0.9078
Ct6 2.1 14.6 0.8728 2.0 19.7 0.8973 1.9 18.1 0.9069
Ct7 2.2 15.4 0.8692 2.0 19.1 0.8982 1.9 18.2 0.9078
Ct8 2.2 15.9 0.8667 2.0 19.2 0.8983 1.9 18.4 0.9079
Ct9 2.2 16.2 0.8661 2.0 19.2 0.8983 1.9 18.6 0.9079
*5 GF1EBHRERKER
Tab.5 Inversion results of GF1 image
Ck1 Ck2 Ck3
MAE(m)  MRE(%) R? MAE(m) MRE(%) R? MAE(m)  MRE(%) R?
Ctl 4.3 61.4 0.6213 4.6 62.4 0.6180 4.5 66.5 0.5871
Ct2 3.9 55.4 0.6661 3.8 55.2 0.6826 3.8 58.5 0.6537
Ct3 2.5 22.4 0.8946 2.2 21.6 0.8768 2.3 22.5 0.8721
Ct4 2.0 19.8 0.9144 1.9 20.0 0.8939 2.0 21.0 0.8898
Ct5 1.8 17.9 0.9198 1.7 17.8 0.8974 1.9 18.5 0.8936
Ct6 1.7 19.2 0.9211 1.7 20.0 0.8981 1.9 20.7 0.8943
Ct7 1.7 17.4 0.9237 1.7 18.7 0.8988 1.8 19.0 0.8956
Ct8 1.7 17.7 0.9253 1.7 20.2 0.8990 1.9 20.4 0.8960
Ct9 1.7 17.5 0.9257 1.8 20.3 0.8988 1.9 20.4 0.8960
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% 6 Landsat8 OLI #GHIREREER
Tab. 6 Inversion results of Landsat8 OLI image

Ckl Ck2 Ck3
MAE(m) MRE(%) R? MAE(m) MRE(%) R? MAE(m) MRE(%) R?
Ctl 3.9 43.4 0.8102 3.9 51.5 0.8418 3.9 53.1 0.8279
Ct2 3.4 36.5 0.8227 3.5 43.0 0.8485 3.5 45.1 0.8365
Ct3 2.9 28.0 0.8329 2.8 27.6 0.8497 2.9 29.6 0.8374
Ct4 2.8 25.2 0.8377 2.7 253 0.8574 2.8 27.5 0.8363
Ct5 2.7 23.0 0.8439 2.6 23.6 0.8600 2.7 26.1 0.8500
Ct6 2.7 21.3 0.8479 2.7 22.9 0.8550 2.7 25.1 0.8481
Ct7 2.7 21.5 0.8465 2.6 22.4 0.8573 2.7 24.6 0.8491
Ct8 2.7 22.7 0.8475 2.6 22.7 0.8596 2.7 25.1 0.8513
Ct9 2.8 23.7 0.8459 2.7 22.7 0.8599 2.7 25.1 0.8510
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Analysis of the influence of the amount and proportion of con-
trol points and check points on the accuracy of bathymetry re-
mote sensing inversion
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Abstract: Selection of control points and check points is an important work in semi-empirical model for remote sensing
depth inversion. Control points are used to establish the mathematical relationship between the measured water depth and
the gray values of remote sensing image. Check points are used to evaluate the accuracy. However, there are no experi-
mental suggestions on the amount and proportion of control points and check points given by previous studies, nor water
depth retrieval accuracy analyses were made. In this paper, 6020 measured depths and WorldView-2, GF-1 WFV and
Landsat8 OLI multispectral images are applied to carry out 81 experiments based on 3-band water depth inversion model.
Mean Absolute Errors (MAE), Mean Relative Errors (MRE) and R are analyzed, and the results show that: (1) The in-
version accuracy tends to be steady when the amount of control points comes to 31. (2) The indexes can represent the
accuracy of inversion when the amount of check points comes to 30. (3) The proportion of control points and check
points has no effect on the accuracy of inversion, but the accuracy will be lowered if too many control points were se-
lected. This phenomenon can be avoided by eliminating the exceptional points manually.
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