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Analysis of MIMO ambiguity function of DDMA-LFM waveforms

Mei Hui  Yi Kun Song Ke Zhu Weicai Wang Chao Li Qian
(Shanghai Radio Equipment Research Institute,Shanghai 201109, China)

Abstract: Selection and parameter design of MIMO radar waveform directly determine the key radar performance such
as detection range, system resolution and accuracy, and potential ability of anti-interference. Based on the fuzzy
function theory and MIMQ formation parameters, analyzes the time-frequency-space 3D fuzzy function of DDMA-LFM
waveform set, and analyzes the relationship between the waveform set and array flow pattern and radar detection
performance in range-velocity-azimuth three dimensions. Combing the t(ransmitted waveform set and the radar array
flow pattern to derive the three-dimensional time delay-Doppler frequency-space orientation MIMO ambiguity function.
Through formula analysis and simulation results, it is concluded that the continuity of the waveform is ensured and the
design process is simplified. In the process of designing the orthogonal DDMA-LFM waveform parameters of the
multiple-input multiple-output (MIMO) radar system, there is no need to optimize the coding. What”’s more, the
range (iime delay) resolution performance and the spatial orientation can be separated independently, and the Doppler
frequency and the spatial orientation are mutually coupled but the radar resolution performance is not affected within
the effective Doppler spectral width, meanwhile the interaction between the waveform set and the array can improve the
angular resolution of certain orientations (o a certain extent about 5°.
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