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Fig 1 Reflectance spectra of sediments with
different particle sizes
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Table 1 Mean values of C, N contents (MeanZSD)

/mm TN/(g kg™ b TC/(g+ kg™ 1)

0. 3~0. 2 0. 26540. 015 2. 92040. 135
0.2~0.1 0. 366+0. 014 2. 65240. 108
0. 1~0. 075 0. 350 £0. 010 2. 06740. 067
0. 075 0. 36040, 010 2. 38340. 062
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Fig 2 Flow chart of principal component analysis 86 42 ), 1+ 1( 64
and continuous projection fusion algorithm ’ 64 ) 1:2( 2
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, N Table 2 Full-spectrum model classification results
(SPA) ,
. rmse  R? rmse R’
’ ’ 2:1 ?;092;/; 0.32 092 Zilg,i;/; 0.58 0.74
s 1:1 ?Zléé;/; 0.22 096 Zj;é% 0.70 0. 65
’ . ’ 1:2 E(;ZOO?LZL/; 0.46 0. 84 ?iﬁ:g/; 0.67 0. 66
14
(support vector machine, SVM) 2, s
. 2+1,1+1,1+2
, . 93.02% . 95 31%. 93 02%,
o 0.22, 0. 96,
F(2)=wx+b=0, w . b 73. 81%., 70. 31%. 55.29%, 1:2
f(x)=wxr+b, , 1:1 0. 70,
. SVM 0. 65,
) s 1:1
N , . 3.
, SVM 3
, s 1:1
R Table 3 Classification results of modeling set and test set in a
Matlab R2016a . ratio of 1 : 1 using entire-spectrum data for each
1.5 particle size
Accuracy, (root /mm
mean square error, RMSE) . R?. 1 0.3~0. 2 93, 75% (15/16) 62 50% (10/16)
TP 2 0. 2~0. 1 100. 0% (16/16) 68 75% (11/16)
Accuracy = = X 10074 @ 3 0.1~0.075 93 75% (15/16) 68 75% (11/16)
4 <0. 075 93. 75% (15/16) 81 25% (13/16)
(3
o 3, 1:1 , 0. 1~0. 075
PO VS ek T o5 10o%, 3
IR 93, 75% ., 1,
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Table 4 Classification results of the two algorithms alone and fused algorithms

rmse R? rmse R? rmse R? rmse R? rmse R? rmse R?
82. 56 % 42, 86% 98, 84% 90. 47% 98 84 % 83 33%
: R 0 7 g5 P P
2:1 (T1/se) %93 079 (25/42) 0.76 0.55 (85/86) 11 0. 99 (33/12) © 31 0. 93 (85/86) 0. 11 0. 99 (35/42) 0. 60 0. 75
78 13% 46, 88% 87. 50% 73 44% _ 95. 31% 82. 81%
1:1 (50/66) 0.52 0.79 o0 cr 0.94 0 41 sy 470 83 (@1/60) 0.56 0.79 e O 31 0. 93 (53/61) 0630 72
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: : : 9 7 5
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Table 5 Classification results of modeling set and test set in a 1 : 1 ratio using each of PCA, SPA and PCA fused with SPA the two

algorithms alone and the fusion algorithm

/nm
030 2 81. 25% 43.75% 75. 00% 43, 75% 93 75% 93. 75%
’ ’ (13/16) (7/16) (12/16) (7/16) (15/16) (15/16)
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Marine Sediment Particle Size Classification Based on the Fusion of
Principal Component Analysis and Continuous Projection Algorithm
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Abstract The study on the granularity of marine sediments is helpful in understanding the impact of human activities on the
natural marine environment. The fusion of principal component analysis and successive projection algorithm combines the
advantages of both spectral feature extraction methods. It can obtain richer feature wavelengths than a single feature extraction
method, achieve rejection of irrelevant features and interference information, minimize the loss of feature information, and
facilitate the analysis of sediment grain size. In this paper, 32 sediments from the surface layer of the intertidal zone of East
Dayang Village in Qingdao City were divided into four sediment samples with different grain sizes of 0. 3~0. 2, 0. 2~0. 1, 0. 1~
0. 075 and <C0. 075 mm. The visible-NIR reflectance spectra of 32 sediments with different grain sizes were measured separately,
with 128 spectra samples. The 128 spectral samples were divided into modeling set and test set in the 2 : 1, 1 : 1 and 1 : 2 ratio
for analysis. An algorithm fused with principal component analysis and successive projection algorithm was used to extract the
characteristic spectra of different grain-size sediments, and the support vector machine algorithm was used to build a grain-size
classification model. The results show that the fusion algorithm test set correct rates of 83, 33%, 82 81%, and 75 29% at
2:1,1:1 and 1 2, respectively. All the correct rates were significantly improved relative to the single feature extraction
algorithm, except for the lower than 90. 47% correct rate for the test set of the continuous projection algorithm at the 2 : 1
ratio, indicating that the classification models were built by using the extracted feature spectra of the fusion algorithm. The
classification model using the fused algorithm with the extracted feature spectra has an advantage over the model using two
separate feature extraction algorithms under the condition of a small training set and clear particle size. Adopting a classification
model a marine sediment particle size based on principal component analysis and continuous projection fusion algorithm can
improve the correct classification rate results of marine sediment particle size, establish a particle size classification model with a

higher correct rate, and provide a solution for fast particle size classification.

Keywords Marine sediments; Particle size classification; Principal component analysis; Successive projection algorithm; Fusion

algorithm
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