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Measurement of suspended sediment concentration
based on Kalman-LSTM modle

Deng Luosheng Che Guolin  Jin Jianhui

(School of Information Engineering and Automation, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: In order to solve the problem of inaccurate measurement results due to environmental factors while measuring the sediment
concentration of rivers with the capacitance method, a fusion model based on Kalman filtering and LSTM ( Kalman-LSTM) is proposed.
Firstly, the Kalman filtering is used for filtering to reduce the random error of sensor measurement. Then, the LSTM was used to
integrate multi-sensor data of sediment content information and environmental content information, to reduce the influence of
environmental factors on sediment content measurement by the capacitance method. Finally, a Kalman-LSTM fusion model for measuring
sediment concentration by capacitance method was developed. To verify the fusion effect of the Kalman-LSTM fusion model, the root
mean square error, maximum absolute error, average absolute error, and average relative error of each model are compared with the BP
model, the RBF model, and the LSTM model. The experimental results show that the average relative error of the Kalman-LSTM fusion
model is 2. 54% and the root mean square error is 2. 47 kg/m’. The fusion model can effectively reduce the influence of environmental
factors on sediment concentration measurement and improve the accuracy of sediment concentration measurement by the capacitance
method.
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Fig. 1 Structure diagram of a parallel

pole plate capacitive sensor
AR FDC2214 St AR A gl &t o i
SR AL E TP ARG, s 1 A vy M P PR T AR E
28 37 1) 12 S PR M e T ik 4. 08 ksps HSRFES R L T
I EERG RS SR AR . O 1 DRI R EE R 3R X H 5 A S i
B (B SEMA IO I T TRLE A et | H S o S i
B A B B RO HE AR BN IE 2 PR

FDC2214 |—
MCU |
‘/
[T HEMN |
=t WLBEAL R
A - s
BB I Ptk

K2 R

Fig.2  Structure diagram of system hardware
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Fig.3  Structure diagram of LSTM neural network
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Fig.5 Diagram of relationship between capacitance

and sediment concentration
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Fig. 9  Comparison of the errors of the models
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Table 2 Comparison of errors of different network models
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MRE/ % 6.552 1.813 2.921 2.542
RMSE/ (kg - m™)  5.599 3. 156 2.589 2. 470
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