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Abstract : This paper proposes a new folding technique to mitigate Doppler dispersion in Doppler Division Multiplexing
(DDM) MIMO FMCW radar and to enhance detection performance for low-RCS targets. In conventional DDM, transmit
phase increments cause a single target’s return to split into multiple peaks along the Doppler axis. If some peaks fall below
the noise floor, transmit-channel decoding becomes ambiguous. The proposed method applies circular matched filtering to
realign the dispersed energy onto a single Doppler index, resulting in concentrated energy and improved SNR. Because the
folding step concentrates energy directly at a reference Doppler location, peak-combination searches and heuristic post-hoc
corrections can be omitted. This simplifies the post-processing chain and substantially reduces overall computational cost.
We further implement the method with FFT-based circular convolution using precomputed filter coefficients to enable
real-time operation. Simulations show that the proposed method lowers the minimum SNR required for equivalent detection
performance by approximately 3 dB. At SNR = 1.5 dB, the detection success rate improves from 57.7 % to 93.2 % (+ 35.5
percentage points). The results indicate a structural alternative that improves weak-target detection in low-SNR conditions
while enhancing real-time feasibility. This proposed model has potential impact on high-resolution, high-reliability systems
such as automotive 4D imaging radar.
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Fig. 1 Differences in multiple peak spacing of a single target
in the Range-Doppler spectrum for the 4-TX DDM
MIMO configurations: (a) Uniform-phase DDM
MIMO, (b) Beam space DDM MIMO and Empty
Sub-band-based DDM MIMO, (c) DO-DDM MIMO
and Co-prime Coded DDM MIMO. Range-Doppler
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Doppler-Peak Concentration Via Folding in DDM-Based MIMO FMCW
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