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Abstract

This study proposes a new method for implementing a radar target simulator (RTS) using a low-cost ADALM-Pluto software-defined
radio (SDR). The core of the proposed system is an onboard digital loopback architecture implemented within the programmable logic
(PL) of the Zyng-7010 SoC, enabling direct processing and retransmission of received I/Q data without reliance on a host PC. To
achieve this, a conventional signal path FPGA is modified to design a data path in which the data input from the ADC is passed through
the target simulation logic within the FPGA and immediately transmitted to the DAC. Experimental results verify that the proposed
system can realize a range of time delays and Doppler frequency transformations required for radar target simulators. This study
demonstrates the feasibility of implementing RTS using an onboard digital loopback on a low-cost commercial SDR platform, thereby
increasing accessibility to the development and verification environment for radar systems.
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Fig. 1. Conceptual diagram of the proposed RTS system.
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Table 1. Performance of suggested RTS system.

Item Performance
Operating frequency 70 MHz~6 GHz
Bandwidth 200 kHz~56 MHz
Max distance 300 km
Distance resolution Sm

Velocity resolution 0.06 m/sec @ 2.4 GHz
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