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Performance Analysis of Elevation Estimation with Respect to Received Beam
Grid in Multipath Environment
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Abstract

This study confirmed that the performance of elevation estimation using radar in a multipath environment varies depending on the
receiving beam grid. For the analysis, a beam grid of 16 cases was used. First, three received beams and five two cases were compared.
In addition, the two cases were compared when the reception beam overlap rates were 0, 15, 30, and 50 %. Finally, the relative position
relationship between the reception beam and horizontal line was classified. In other words, the case where the center of the reception
beam was placed on the horizontal line and that where the edge of the reception beam was placed on the horizontal line were compared.
For each of these 16 cases, three target altitudes were analyzed. The RMSE according to the SNR was obtained to analyze the elevation
estimation performance. A double-null algorithm based on 3D BDML was used. elevation estimation simulations were performed on
low-altitude targets in a multipath environment to compare the performance of elevation estimation in various beam grids.
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Fig. 1. The multibeam reception model in a multipath en-
vironment.
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Table 1. The target parameters of simulation.

Start End
Range [km] 20 10
Velocity [m/s] 300 300
Altitude 1 [m] 223 293
Altitude 2 [m] 572 468
Altitude 3 [m] 921 642
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Table 2. The setting parameters of beam grid.

N R, C.
T, 3 50 % Center
T, 3 50 % Edge
T, 3 30 % Center
T, 3 30 % Edge
T, 3 15 % Center
T 3 15 % Edge
T, 3 0 % Center
Ty 3 0% Edge
T, 5 50 % Center
T 5 50 % Edge
Ty, 5 30 % Center
Ty 5 30 % Edge
T, 5 15 % Center
Ty 5 15 % Edge
Ty 5 0 % Center
T 5 0 % Edge
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Fig. 3. The elevation estimation result.
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Table 3. Comparison of elevation estimation RMSE [°]
values by altitudes.

Scenario | SNR [dB] Tie I Ti Th
15 0.045 0.048 0.051 0.044
1 25 0.045 0.047 0.047 0.047
35 0.043 0.048 0.046 0.044
15 0017 | 0.025 | 0029 | 0.027
2 25 0017 | 0.026 | 0026 | 0.026
35 0019 | 0.027 | 0028 | 0028
15 0.042 0.038 0.038 0.037
3 25 0.036 0.033 0.039 0.037
35 0.041 0.041 0.042 0.038
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