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ABSTRACT

In this paper, we propose an algorithm that jointly estimates the location and velocity of a near-field moving target in a pulse

radar system. The proposed algorithm estimates the location and velocity corresponding to the outcome of orthogonal

matching pursuit (OMP) in a 4-dimensional (4D) location-velocity space. To address the high computational complexity

of 4D parameter joint estimation, we propose an algorithm that iteratively estimates the target’s 2D location and velocity

sequentially. Through simulations, we analyze the estimation performance and verify the computational efficiency of the

proposed algorithm.
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Fig. 1. Location of the target and transmitting/receiving antenna in the
near-field environment.
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Fig. 2. Radar data cube for space-time signal processing.
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Table 1. 4D-OMP algorithm.

Algorithm 1: 4D-OMP for multi-target state estimation
Input: A, y;
Output: ty
Initialization: y,° = y;,Ag = @;
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(a) Location power spectrum with
iteration=1 (k=1)

(d) Velocity power spectrum with
iteration=1 (k=1)

(g) Location power spectrum with
iteration=1 (k=2)

(j) Velocity power spectrum with
iteration=1 (k=2)

Fig. 3. 2D search results for 2 targets, top: k=1, bottom: k=2.
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(b) Location power spectrum with
iteration=2 (k=1)

(e) Velocity power spectrum with
iteration=2 (k=1)

(h) Location power spectrum with
iteration=2 (k=2)

(k) Velocity power spectrum with
iteration=2 (k=2)

(c) Location power spectrum with
iteration=3 (k=1)

(f) Velocity power spectrum with
iteration=3 (k=1)

(i) Location power spectrum with
iteration=3 (k=2)

(I) Velocity power spectrum with
iteration=3 (k=2)
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(a) Location estimation RMSE

(b) Velocity estimation RMSE
Fig.4. Location and velocity estimation RMSE for SNR.

(b) Velocity estimation RMSE
Fig. 5. Computation time for the range interval of power spectrum.
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