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Research on Fusion Measurement Prediction of FAST Feed
Cabin Based on BP Neural Network

LU Chao-mao', LI Ming-hui!, SONG Ben-ning?, PENG Shuai!, FENG Yu!,
YU Dong-jun?, LUO Ya-bo?

(1. State Key Laboratory of Public Big Data, Guizhou University, Guiyang 550025, China; 2. Na-
tional Astronomical Observatories, Chinese Academy of Sciences, Beijing 100101, China; 3. Changsha
University of Science and Technology, Changsha 410114, China)

Abstract: When the Five-hundred-meter Aperture Spherical Radio Telescope (FAST) per-
forms the tracking observation task, for cooperating with this task, the feed has got spatial
motion. The fine-tuning positioning of the feed is realized by the feed cabin, so the high-
precision measurement of the position of the feed cabin is great significance. However, when
the total station equipment fails, it is unable to correct the GPS/IMU fusion measurements
with the Kalman algorithm, it causes the accuracy of the feed cabin measurements decreas-
ing. In order to solve this problem, this paper designs a prediction model based on BP neural
network, which is composed of three parts, the data preprocessing, the model design and
the model training validation. And the model training data is the real measurement data
of FAST with a data volume of about 40 GB. In order to verify the generalization ability of
the model, three kinds of motion trajectory data are selected to test the model prediction
accuracy, and the results show that the accuracy meets the 15 mm requirement under three

kinds of motion trajectories.

Key words: FAST; feed cabin fusion measurement prediction; data preprocessing; BP neu-

ral network; time series
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