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Azimuth and Origin Correction Method for Improving Radar
Measurement Accuracy

Li Shuangxun, Wang Zhan
College of Electronic Science and Technology, National University of Defense Technology,

Changsha, Hunan 410073, China

Abstract It is necessary to convert geodetic coordinates into radar coordinates to obtain the true value of the target
in the detection of radar measurement accuracy. First, the conversion method between geodetic coordinate system
and radar coordinate system is introduced. Then, the coordinate transformation error is analyzed from the aspects of
geodetic result measurement error, radar reference point selection error and radar due north calibration error, and
the error simulation results are given by using the actual measurement data of a continuous wave radar. Finally, the
azimuth and origin correction method for improving the radar measurement accuracy is proposed. The application of
the proposed method to the above continuous wave measurement radar can make the true value of the target more
accurate, reduce the influence of coordinate conversion error on radar measurement accuracy obviously, and reflect
the radar measurement accuracy more accurately.
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Table 1 Relationship between geodetic accuracy and

coordinate conversion error

Positioning accuracy /m 0.1 0.3 0.5 1.0

0.1077 0.3232 0.5387 1.0775
0.0127 0.0380 0.0633 0.1267
0.0117 0.0352 0.0587 0.1175

Range error /m
Azimuth error /(%)

Elevation error /(°)
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Fig. 1 Schematic diagram of radar reference point
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Fig. 2 Schematic diagram of radar due north calibration
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Table 2 Relationship between accuracy of geodetic results

and due north calibration error

Positioning accuracy /m 0.1 0.3 0.5 1
Azimuth error /(°) 0.0040 0.0119 0.0199 0.0397
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Table 3 Comparison of measurement results of projectile with diameter of 12. 7 mm before and after correction

Radar measurement result Optical device measurement result
Order Elevation Elevation
Range /m Azimuth /(%) Range/m Azimuth /(%)
angle /() angle /(°)
1 481. 934 7.049 1.002 482. 045 7.057 1.012
2 480. 582 7.141 1. 020 480. 570 7.130 1.012
3 479. 700 7.077 1.019 479. 794 7.087 1.014
4 481. 290 7.077 1.038 481. 200 7.074 1. 039
5 479. 266 7.121 1.036 479.156 7.120 1.037
6 483.632 7.090 1. 009 483. 725 7.088 0.995
7 485. 204 7.149 1.020 485. 360 7. 147 1.010
8 479, 281 7.061 1.010 479. 337 7.075 1. 007
9 482. 674 7.128 1.038 482. 751 7.117 1. 035
10 483.191 7.127 1.029 483.303 7.120 1.013
11 481.721 7.127 1. 030 481.538 7.121 1.024
12 483. 259 7.062 1. 041 483. 365 7.038 1. 056
13 482. 267 7.107 1.025 482. 340 7.083 1.031
14 484,352 7.136 1.034 483.911 7.098 1.042
15 483. 567 7.084 1. 020 483. 476 7.050 1.022
16 482. 883 7.121 1.034 482. 366 7.093 1. 046
17 483. 376 7.128 1.031 483. 544 7.092 1.042
18 485.503 7.128 1.038 485. 654 7.086 1.042
19 480. 579 7.117 1. 035 480. 477 7.088 1. 031
20 482.950 7.071 1.025 483.108 7.044 1.017
21 482.954 7.117 1.032 483.076 7.092 1.027
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Table 4 Statistics of radar measurement accuracy

Error Systematic error Random error
Range /m 0.003 0. 185
Azimuth /mrad 0. 260 0. 290
Elevation angle /mrad 0.010 0.150
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