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Development of Radar Beam Steering Measurement System and
measurement Boresight Error
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[Abstract]

In this study, a beam steering measurement system was developed to perform functions such as far-field beam steering and near
-field beam focusing for TX/RX modes in the near file of the AESA radar. The beam steering measurement system consists of
a spherical near-field scanner, an antenna positioner, a near-field controller, a network analyzer, a radar control system, a
verification radar, a simulated radio, and an AESA radar. Using the developed system, the characteristics of TX/RX patterns
before and after installation of radome to AESA radar were measured, and the beam pattern was analyzed through conversion to
far field-after near-field measurement.The boresight error of the radar antenna device was measured, and it was confirmed that the

main lobes were formed the same before and after the simulated radar dome was mounted.
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Fig. 1. Configuration of beam steering measurement
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Table 1. Design parameters of Spherical near field scanner

Axis Parameters Performance
Angular velocity 5°/s

A7 Resolution 0.1 i
Accuracy +0.1
Range 360 °
Angular velocity 10 °/s
Resolution 0.1°

Theta Accuracy +0.1°
Range +150 °
Angular velocity 15 °/s

Phi Resolution 0.1 i
Accuracy +0.1
Range 360 °
Angular velocity 10 mm/s

vo Resolution + 0.1 mm
Accuracy 0.1 mm
Range +150 mm
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Table 2. Design parameters of verification antenna

Components Performance

—Gain: above 30 dBi

Far field antenna ~Channel : Sum, Az/El, Difference, SLB

—Gain: above 30 dBi

Near field antenna _Frequency band : X band

—Generate radar waveform

~Qutput power: 10 dBm=*2 dB typ.
—Instantaneous bandwidth:5 MHz+5%
—Flatness : less than £2 dB

Transceiver
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Fig. 3. Measurement positioning accuracy of spherical near
field scanner
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Table 3. Positioning error of spherical near field scanner

Command  [Positioning error (°)

©) AZ Theta Phi

0 0.000 0.000 0.000
10 0.001 0.009 0.014
20 0.001 0.005 0.023
30 0.000 0.014 0.008
40 —0.003 0.010 0.015
50 —0.002 0.021 0.002
60 —0.003 0.016 0.002
70 —0.005 0.026 0.009
80 —0.004 0.023 0.004
90 —0.005 0.027 0.010
100 —0.005 0.020 —0.004
110 —0.001 0.025 0.004
120 —0.003 0.014 0.017
130 —0.005 0.013 —0.002
140 —0.002 - 0.014
150 0.000 —0.023 0.018
160 0.002 —0.030 0.010
170 —0.004 —0.036 0.006
180 —0.011 —0.042 —0.020
190 0.017 0.041 —0.011
200 = 0.046 —0.008
210 - 0.044 0.003
220 - 0.044 —0.016
230 - 0.041 —0.007
240 = 0.043 0.000
250 - 0.039 —0.020
260 - 0.038 0.002
270 0.008 0.029 —0.003
280 0.006 = 0.000
290 0.007 - 0.006
300 0.004 - 0.007
310 0.004 - 0.000
320 = = 0.007
330 - - 0.030
340 - - —0.037
350 - —0.007 —0.012
Max 0.017 0.046 0.037
3-2 ASZ #lo|c}

LAA, TAA gEe] 0|58 S
eR=, f‘]"’]@]"ﬁl A FAE] As5S ATk 1™
4(a) LAA FAvfd SHeUe] o] 55 543 Adfolnt 5

—Zr%—rf ¢ GHzoll 4] Z+Z} Sum, difference, SLB g 9] o] =
S YERATE Z184(b) = A TEIURe] FAL ' o] A A
AFR1 30 dBi ©)/dS THEE-S & 571 Tk

=

Theta / Degree

a) ®IZA elELt ol

:WWMWW\W

dBi

-80 60 -40 -20 heta /oo.v_ 20 40 60 80
(b) Z&A Lt o=

J8 4. XA, 2TA eHEH ol5

Fig. 4. Gain of near field and far field antenna
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Table 4. Transmission loss of mock up radome

Transmission loss
RF angle
) Vertical pol. Horizontal pol.
(Min./Max.m dB) (Min./Max.m dB)
0 ~0.75/-0.80 ~0.77 / —-0.82
5 ~0.75/—-0.80 ~0.77 / -0.82
10 ~0.77 / —0.81 ~0.75 / —0.80
15 ~0.80 / -0.85 ~0.75 / —0.80
20 ~0.82 / —=0.90 ~0.77 / —-0.82
25 ~0.85/-1.00 ~0.77 / -0.82
30 ~0.90 / -1.10 ~0.80 / —0.85
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