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Design and Implementation of RFSoC-Based Signal Propagation Simulator
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Abstract: Under laboratory desktop conditions, this study investigates signal propagation to meet the hardware-in-the-
loop simulation requirements of RF sensors such as radar, communication, and reconnaissance. Typical signal propagation
links are modeled, and a signal propagation simulator based on an RFSoC chip is proposed to meet function, performance,
weight, and volume requirements. The implementation method of four-dimensional parameter modulation (time, space, fre-
quency, and energy) is analyzed. Testing shows that the simulator can achieve time-domain modulation in the range of 20 ps
to 1. 2 ms, spatial-domain modulation to support the direction finding requirements of a four-element interferometer, frequen-
cy-domain modulation in the range of =1 MHz, and energy-domain modulation in the range of 0 to 63 dB. The modulation
accuracy of all four parameters is greater than 90%. Experimental results show that the development of the signal propaga-
tion simulator can provide strong support for the implementation of hardware-in-the-loop simulation of RF sensors.
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