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Abstract

The measurement of antenna pointing and surface shape is of great significance for aerospace en-
gineering and deep space exploration, and the related machine is one of the most important
equipment for measuring antenna pointing accuracy. This article designs a high-performance
real-time hardware correlator suitable for antenna pointing and surface shape measurement.
Compared with conventional correlators, it achieves integer bit and decimal bit compensation, as
well as stripe rotation, which is used to compensate for geometric delay and Doppler frequency
deviation. It has high bit sampling and quantization capabilities and can simultaneously consider
satellite signals and radio power signals as measurement signal inputs, Suitable for multi-channel
interferometric measurement of antenna pointing and surface shape errors. Interferometric
measurement of antenna pointing deviation can improve detection sensitivity and increase the
number of detectable sources compared to single antenna measurement. This article conducts
theoretical research and analysis on the relevant machine, establishes a hardware related ma-
chine model, and conducts simulation tests on the functions of the four main modules of integer
and decimal bit delay compensation, stripe rotation, and integration of the relevant machine. The
simulation results have good consistency with the theoretical values, fully verifying the correct-
ness of the hardware related processor design.
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Figure 1.The schematic diagram of Hardware Correlator
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Figure 2. Simulation of integer bit delay
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Figure 3. The simulation of phase rotation module
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Figure 4. Simulation results of phase, sine, and cosine under three different delay rates
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