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Design of a Low—Cost and Miniaturized Air Traffic Control Secondary Radar Based on the
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[Abstract] The air traffic control secondary radar is a key device for air traffic control. It acquires
information by transmitting interrogation signals and receiving responses from aircraft transponders,
including the identification code, altitude, heading, etc. of the aircraft. It is an indispensable and
important safeguard technology in the modern aviation field. In some scenarios, such as at the edge of
the air traffic control area or in areas with low air traffic density, the Automatic Dependent
Surveillance—Broadcast (ADS—B) system will also be used as a supplement to the air traffic control
secondary radar, thus reducing the construction cost of air traffic control. However, with the increase in
the demand for air—ground information interaction such as the Mode S in recent years, the functional
limitations of the ADS—B system have become increasingly obvious. Therefore, it is quite necessary to
design an air traffic control secondary radar product that can achieve all the functions of a conventional
air traffic control secondary radar and is low—cost and miniaturized, so as to effectively replace the
current ADS—B system and further enhance and expand the reliability and effectiveness of air traftic
control. In this paper, by reconstructing the transceiver system of the secondary radar and based on the
design of the airborne interferometer antenna, a secondary radar architecture based on the interferometer
system is proposed. The principle, system composition, and system indicators are designed and analyzed,
verifying the feasibility of the design of the low—cost and miniaturized air traffic control secondary radar
based on the interferometer system.
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