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Abstract: Aiming at the problems of wireless node seismometer can not be accurately located and may
be lost in the field under complex exploration environment, the study of UHF RFID high-precision
ranging and positioning is of great significance. Firstly, we use the received signal strength indicator
(RSSI) approximation calculation formula to sieve out the sampling values with large errors. Then,
two optimization objective functions of the third-generation non-dominated sorting genetic algorithm
(NSGA-III) are designed, whose independent variables are one-dimensional convolutional neural net-
work(1D-CNN) hyper-parameters, such as learning rate decreasing factor, initial learning rate, and
batch size, and whose dependent variables are determination coefficient (R*) and mean bias error
(MBE) of network prediction and theoretical values. Finally, the best hyperparameter values are used
to form a new model of NSGAIl[-1D-CNN, which is designed to improve the stability and accuracy of
RFID ranging model. The prediction experiments show that the new model has a small prediction er-
ror of node seismometer RFID ranging under 100 rounds of cyclic experiments, and its performance is
excellent in several indexes, such as R”, root mean square error (RMSE), mean absolute error
(MAE), MBE, with the mean values of 0. 977 9, 0.058 6 m, 0.047 2 m, —0.001 3 m, respectively,
which has higher ranging and positioning accuracy compared with other models. The new model has
certain application value in field physical exploration.

Key words: node seismometer; RFID ranging; one-dimensional convolutional neural network; hyper-

parameter optimization; non-dominated sorting genetic algorithm; multi objective optimization
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