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Abstract: Addressing the high-frequency displacement characteristics of the reference points of the
13-meter and 25-meter radio telescopes (referred to as 13MRT and 25MRT, respectively) at the She-
shan Station in Shanghai on hourly to daily timescales, this study proposes, for the first time, a real-
time monitoring method based on an interleaved observation mode and a reference point prediction
model combining thermal deformation with deep learning. By employing multiple total stations to
alternately observe ground-based circular prisms and telescope-mounted spherical prisms, system-
atic errors introduced by the motion of the observation equipment itself are effectively suppressed.
Through the integration of a three-dimensional thermal deformation model and a multi-prism co-
ordinate sequence inversion algorithm, precise prediction of the high-frequency dynamic variations
of the reference points is achieved. Experimental results demonstrate that the interleaved observa-
tion mode significantly improves the precision and stability of target point measurements. Using the
three-dimensional thermal deformation model, the RMS of the fitted coordinate sequences for the
I3MRT and 25MRT reference points reaches 0.3 mm. Furthermore, when combined with a deep
learning model for 24-hour coordinate sequence prediction, the prediction accuracy for the reference
point components of both telescopes is approximately 0.2 mm. This accuracy is expected to facilitate

astrometry with a precision of over ten of microarcseconds on the 3300 km baseline VLBI network.

Key words: radio telescope reference point; interleaved observation mode; thermal deformation model;

deep learning
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