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Prediction method of mudflat objects radiation characteristics
based on multi parameter BP network

Sun Bei, Guo Runze,Sun Xiaoyong,Guo Xiaojun, Jiang Wei
(College of Intelligence Science and Technology, National University of Defense Technology, Changsha 410073, China)

Abstract: As a vital component of coastal zones, the effective analysis of tidal flat areas holds significant implications for economic
development and resource utilization. However, due to the influence of surface heterogeneity and meteorological sensitivity in mudflat
areas, it is difficult to characterize the true spectral features of mudflat objects. Therefore, there is an urgent need to develop efficient,
flexible,, and accurate methods for acquiring and predicting spectral radiation characteristics. Based on this, this paper proposed a multi-
parameter BP network-based method for radiation characteristics predicting of tidal flat features. Firstly, aiming at the detection
requirements of the tidal flat areas, this paper constructed a set of unmanned aerial vehicle (UAV)-borne multi-spectral data acquisition
system, in which the spectral channels include 450, 555, 660, 720, 750, and 840 nm, and the 7-element meteorological instrument
that records data such as light intensity, temperature and humidity. Secondly, we proposed a spectral data preprocessing method based
on standard gray boards, which obtains standardized spectral data through multi-spectral meteorological data, time stamp alignment, and
standard gray board correction. Finally, a multi-parameter BP neural network based characteristic prediction method is designed,
enabling the prediction of different tidal flat features under the constraints of meteorological conditions such as light intensity,
temperature , and humidity. Based on the UAV multi-spectral remote sensing system, this paper collected three types of spectral radiation
data including beach forests, beach water edges and sand gravel. The results of spectral data prediction and clustering show that the
proposed algorithm can effectively fit the variation law of different spectral radiation values. The minimum MAE, MSE, and RMSE for
the prediction of coastal inter-tidal flats reach 0.214 9, 0. 184 3, and 0.429 3, respectively, providing reliable data support for remote
sensing monitoring and radiation characteristic prediction of tidal flat features.
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Fig.2 Multispectral imaging effect in mudflat area
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Fig. 4  Statistics on the number of various targets in the dataset
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Table 4 Predictive indicators for different objects

¥ H bR MAE MSE RMSE
1 TR AR 3.7152 24.302 3 4.929 7
2 TR AR 1.7572 6.684 9 2.5855
3 TR AR 2.187 3 8.6922 2.948 3
4 TR KPR 0.266 0 0.278 5 0.527 7
5 3K bR 0.214 9 0.184 3 0.429 3
6 K bR 0.426 2 0.824 3 0.907 9
7 WER A 7.7577 5.9726 2.4439
8 MR A 0.197 6 0.162 2 0.402 7
9 Wb A 0. 266 4 0.184 7 0.429 8

KR A 49 397 lux,0.45 m/s,31.79 °C,
0.20r

51.19%RH,101.7 kPa

0.40
0.35

KRG %M 64 891 lux,0.35 m/s,33.06 °C,
46.12%RH,101.41 kPa

Hh T VAR B X S5k P 0 A B S AR 25 U s AR X AR
MAE fiz/NA 1. 757 2, MSE /)N 6. 684 9, RMSE #ie/) Ky
2.585 5 ;¥ i K B R U VA DX 3 1 5 0 P L S 4L
A BE Ty, B A R B 1 T A LS A LT — 2L
FEAKBR ) MAE £/ R 0.214 9, MSE /N4 0. 184 3,
RMSE /N 0. 429 3, JEVR VDA 19 MAE e/ 0. 197 6,
MSE #:/NA 0. 162 2, RMSE /MK 0. 402 7,
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Fig. 12 Prediction results of BP network
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Table 5 Example of standardized radiation characteristic

i3IS 450 nm 555 nm 660 nm 720 nm 750 nm 840 nm
TEEHER] A 0.017 76 0.039 60 0.021 50 0.077 42 0.112 21 0.110 52
TR AR 0.020 35 0.062 17 0.031 47 0.142 45 0.156 85 0.151 89
TR AR 0.015 42 0.039 84 0.019 68 0.081 18 0.111 58 0.110 11
1 EE KPR 0.079 16 0.140 59 0.174 36 0.196 23 0.204 44 0.215 43
fis3==yiN % 0. 075 61 0. 138 09 0.172 46 0. 195 88 0.202 79 0.213 26
3 K BR 0.072 51 0. 134 87 0. 166 74 0. 190 67 0.197 29 0.208 53
MR A 0. 129 54 0. 150 90 0.137 43 0. 128 06 0.128 56 0.116 43
IR 0. 139 39 0. 163 90 0. 155 42 0.145 32 0. 145 50 0.133 71
MR A 0. 144 17 0.172 12 0. 161 94 0. 155 03 0.152 14 0. 141 53
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