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Abstract

The Stepped Chirp Waveform (SCW) high-resolution waveform synthesizes a wideband signal by sequentially
transmitting and receiving N narrowband LFM signals to alleviate hardware implementation challenges. However,
when using a long Pulse Repetition Interval (PRI) for long-range target processing, radar resource occupancy increases
due to the extended dwell time required for SCW processing. To address this issue, this paper proposes the modified
SCW processing method that bundles M sub-pulses into a pulse train within each individual PRI for transmission and
reception. Although this approach increases the blanking time of the transmit section, limiting detection in close-range
areas, it offers the advantage of reducing the dwell time to 1/M for long-range target processing.
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Table 1. SCW Simulation parameters

Parameters Conditions Ref.
Waveform type SCW
Modulation LFM
Frequency step (a) 2MHz
Total pulse number (b) 150
Total bandwidth 300MHz (@ x (b)
Range resolution 0.5m AR=c¢/(2B)
Ambiguity 75m R,=c/(2Af)
PRI / Dwell time 0.6ms / 90ms
Target type Point Scatter
Target speed 500m/s
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Fig. 2. SCW receiving signals(Conventional method)
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Fig. 12. Fourier inverse transform of the reshaped data
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