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Detection of Floating Green Algae Based on UAV RGB Optical Camera
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Abstract: Green tide is a common marine ecological disaster in offshore China. In order to use the UAV RGB optical camera
to accurately monitor the green tide and establish a fast extraction index for green algae in high-resolution RGB optical images.
A new index is proposed to enhance the signal of floating green algae. A virtual baseline is formed in the green and red bands,
and the line-height of the blue band signal under this virtual baseline is the red-green band virtual baseline floating green algae
index (RG-FAH). In addition, representative UAV images under different conditions are used to compare with other vegetation
indices for verification. The experimental results show that the accuracy and kappa of RG-FAH under different conditions are
all above 0.91. Under normal and overexposure conditions and the extraction of large patches of algae, RG-FAH appears to be
comparable to GB, yet it is more beneficial than GB and other indices in terms of sun glitter tolerance and small patches of algae
extraction. The RG-FAH index proposed in this study has potential application value in monitoring green algae and similar float-
ing green plants in seawater. It can also provide effective information support for the monitoring and management of green tide.
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Fig.1 Index design concept
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(a) FAL (b) VB-FAH; (c) RG-FAH; (d) The average reflectance of algae and seawater in the visible light band. Virtual band 2' is the mirror band of band 2.
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Tab.1 Evaluation metrics of different indices

Index Accuracy  Kappa TNR TPR

RGBVI 09710 0.940 3 09330 0.999 5
VDVI 0.9559 0.908 7 0.8977 0.999 5
GLI 0.975 4 0.949 5 0.943 7 0.999 3
NGBDI 0.988 7 0.976 9 0.974 7 0.999 3
EXG 0.985 4 0.970 1 0.967 7 0.998 8
GB 0.9929 0.985 4 0.9853 0.998 5
RG-FAH 09946 0.9889 0.988 3 0.999 3

B2 iRHERG
Fig. 2 Experimental data illustration
(a) A bty 2 & RIRARALESE, & RARKBEK; (b) LA, HERAEE(TR); (o) AL, L& ERALLE, BE SREEK,

(a) Typical object. Red areas represent green algae, green areas represent seawater; (b) Ground truth. Green patches are green algae (the same below);

(¢) Ground truth points. Red points represent green algae, blue points represent seawater.
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Tab. 2 Evaluation metrics of different indices

Index Accuracy Kappa TNR TPR

RGBVI 09811 0.9613 0.956 0 1.000 0
VDVI 09810 0.9610 0.9557 1.000 0
GLI 09814 09619 0.9570  0.9998
NGBDI 09869 09731 0.9697  0.9998
EXG 09916 0.9828 09807  0.9998
GB 09927 09851 0.983 0 1.000 0
RG-FAH 09929 09854 0.983 3 1.000 0
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Fig. 6 Classification results of different indices
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Fig.7 Comparison of index
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(a) Original UAV image. The red lines are buttock line and cross cut line; (b) VDVI, GLI, RGBVI, RG-FAH vertical profile values; (¢) GB, NGBDI,
EXG, RG-FAH vertical profile values; (d) GB, RG-FAH vertical profile values; (¢) GB, RG-FAH transect values; (f) R-band transect values; (g) G-band
transect values; (h) B-band transect values.
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Tab.3 Evaluation metrics of different indices

2.4 THBEAT ARG HHI T

TSR A, i TOL AT i L
FARHLC R E A2, BE A 23 BB JE A4 1
B AR ERDEHERORIIR AR, ik Dt A
PRI, 2 2 AR MR T B, AR 2 fw
Se, BUE R, J R 7Y e A sy
TR R X REDLRE W 26 1F T, BOLIE W AR AT

Index Acowracy Kappa  TNR TR L 100 I3 1 O SR SRRV A
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GLI 0.891 1 0.770 6 0.748 0 0.998 5 Wbk
NGBDI 0.908 9 0.808 9 0.789 0 0.998 8 i & 8 Tl %./I\#Eﬁ[g{gﬁjfﬁﬂgi%%ﬁ:?
EXG 0.941 1 0.877 8 0.8657 0.997 8 ﬁ&'ﬁ;ﬁn@ﬂd)}@%”%@o %5 I 7~, RG-FAH, GB R[I
GB 0.953 1 0.9030 0.892 3 0.998 8 ﬁ%{%ﬂ%ﬁ‘ﬁﬁﬁ , ﬁ:ﬁﬁﬁ%ﬁ&ﬂjﬁ 0.99 LI | , éi
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Tab. 4 Evaluation metrics of different indices Tab.5 Evaluation metrics of different indices
Index Accuracy Kappa TNR TPR Index Accuracy  Kappa TNR TPR
RGBVI 0.759 5 0.5190 0.5190 1.000 0 RGBVI 0.9257 0.8450 0.8267 1.000 0
VDVI 0.733 5 0.467 0 0.4670 1.000 0 VDVI 09166 0.8254 0.805 3 1.000 0
GLI 0.7355 0.4710 04710 1.000 0 GLI 0.9420 0.879 5 0.864 7 1.000 0
NGBDI 0.787 5 0.5750 0.5750 1.000 0 NGBDI 0.980 4 0.959 8 0.9543 1.000 0
EXG 0.8440  0.6880 0.688 0 1.000 0 EXG 0.967 9 0.933 8 0.9257 0.999 5
GB 0.8990  0.798 0 0.798 0 1.000 0 GB 0.998 1 0.996 2 0.996 3 0.999 5
RG-FAH 0.9240 0.8480 0.848 0 1.000 0 RG-FAH 0.998 1 0.996 2 0.996 3 0.999 5
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Fig. 8 Index map and classification results
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Tab. 6 Evaluation metrics of different indices
Index Accuracy  Kappa TNR TPR
RGBVI 0.748 7 0.446 4 04140 0.999 8
VDVI 0.7399 04253 0.393 3 0.999 8
GLI 0.754 3 0.4597 04270 0.999 8
NGBDI 0.950 4 0.897 3 0.8853 0.999 2
EXG 0.841 1 0.659 9 0.6297 0.999 8
GB 09720 0.942 4 0.9360 0.999 0
RG-FAH 0.9837 0.966 6 0.963 0 0.999 2
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