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Abstract: Joint radar-communication waveform design has been the focus of intensive research in recent years.
The integrated waveform based on a collocated antenna can simultaneously detect targets and communicate
with multiple users in different directions. However, integrated waveforms possess poor anti-jamming properties
and lack secure communication abilities, which limits their capacity to address the jamming and eavesdropping
behaviors that generate at various ranges in the same beam direction. In this study, a novel joint radar-
communication waveform design method based on a distributed aperture is proposed to control waveform
distributions in the three-dimensional space. First, the waveform synthesis constraint is established to
synthesize the desired radar and communication waveforms in designated directions. Second, the constant
modulus constraint is added to each sub-aperture, following which an integrated waveform optimization model

is established based on the minimum transmission power. Finally, the alternating projection algorithm is used
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to iteratively solve the nonconvex optimization problem. Simulation results demonstrate that the proposed

method synthesizes desired waveforms at target positions and realizes three-dimensional spatial waveform

manipulation.

Key words: Joint radar-communication; Distributed aperture; Three-dimensional spatial manipulation;

Waveform synthesis; Constant modulus constraint
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Tab. 3 Radar performance of spatial synthetic waveform in the first scenario

2 [ AEHF (m) R T E LRI B U i (AB) Ve[ 3 L () B35 L (dB)
(0,1000) s 60.21 -13.30 -9.73
(0,970) B 53.94 ~13.30 -9.72
(726,940) &5 18.38 -13.22 -3.39
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ERAER REMT RV VA S5 REL AR S5 EL

FHip ‘T\ll = Y=g = H
" 2 1H (m) N5 (m) wZE(%) (m) N (dB) (dB) (aB)
T8 =S TEIE mE WE & (0,900) 2 60.21 ~13.30 -9.73
FIAWM 53.597  139.095  53.570  139.097  0.05 0.001 (3,904) P 56.87 -13.30 -9.72
WEWM 32495 74472 32.500  74.470  0.02 0.003 (-30,840) 7 27.82 ~12.02 0.15
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Tab. 7 Radar performance of spatial synthetic waveform in the third scenario

2 [ A8 A (m) R T E K FE i {1 (dB) Ve {155 98 H (dB) AL (dB)
(600, 800) 2 60.21 ~13.30 -9.73
(580,800) 2 44.59 ~13.30 -9.67
(560, 800) 75 22.96 ~12.87 0.16
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