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Abstract: Performance verification of future high-precision radio frequency guidance system demands for large
instantaneous bandwidth, multi-band operation capability, co-operation among different simulation systems and
multi-scenario adaptability, creating new challenges to the simulation systems. Technical requirements of low—loss
transmission of broadband RF signals, accurate amplitude-phase control, complex echo signal generation, and high-
performance frequency synthesis are in urgent need. In order to overcome the limitations of the traditional RF —
based semi-physical simulation systems in bandwidth, volume, weight and electro-magnetic interference. etc. ,this
paper proposes a novel solution based on the microwave photonic technologies by using the huge photonic spectral
resource to break through the bandwidth bottleneck of the traditional RF systems, using the photonic parallel signal
processing to enable the capability of processing broadband microwave signal and realize multiple functionalities like
multi-band fusion and cross-beam interconnection, using the low-loss transmission and lightweight of optical devices
to reduce the volume and mass, and to implement long-haul transmission of wideband signals.
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Fig. 1 Basic structure of the semi-physical simulation system
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Fig.2 Schematic of the RF target simulation system
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Fig. 3 Generation system of the RF echo signal
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Tab.2 Comparison of the linearity technologies for analog photonic links
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Tab.3 Performance comparison of different optical links
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Fig. 6 Channelized receiver based on coherent optical combs
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Fig. 8 Schematic of optoelectronic oscillator and its phase noise
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