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Design and Verification of a Small Navigation Array
Antenna with Wide Beam Shaping
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CHEN Xiaoyang, HAN Shuai

(The 54th Research Institute of China Electronics Technology Group Corporation, Shijiazhuang 050081, China)

Abstract: Array beam forming technology is an array signal processing technique that utilizes multiple small antenna u-
nits to form a beam and point in a specific direction. This technology is commonly used in communication systems, radar, and
sonar to improve the efficiency of signal reception and transmission. On the one hand, traditional array antennas have a large
scale and shape., which makes it difficult to meet the requirements of miniaturization of navigation terminals. On the other
hand. satellite navigation signals are distributed in various azimuth and elevation directions in the air. The beam width of tra-
ditional array antennas is narrow, making it difficult to cover most satellite reception signals in the air. A small navigation ar-
ray antenna wide beam shaping design technology is proposed. which aims to enhance most aerial satellite navigation signals
with a single beam through reasonable beam width design. Through theoretical calculations and simulation analysis. com-
bined with actual aerial angle distribution of satellite navigation signals, the results show that with the spacing between four
antenna elements being 1/3 wavelength, the performance reaches relatively optimal, and the beam gain can be achieved for
satellite navigation signals with an elevation angle of more than 30°. Engineering verification and testing show that four ele-
ment antenna with a spacing of 1/3 wavelength can effectively improve the carrier to noise ratio of satellite navigation signals
and enhance the receiving performance of antennas.
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