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Design of Real Time Calibration System for Multi mode Terminal RF
Power of UAVs Based on FPGA Collaborative Control

LIU Xiaofei
(School of Transportation Information, Shaanxi College of Communication Technology, Xi'an 710018, China)

Abstract; The drone’s multi-mode terminal can support multiple frequency band communication modes, which ensures
stable communication links between the drone and the external control center in different environments. However, the inter-
modulation distortion generated by the interaction between multiple mode signals in multi-mode terminal will reduce commu-
nication quality coefficients after RF power calibration. Therefore, this study designes an efficient and accurate real-time RF
power calibration system for multi-mode terminal of unmanned aerial vehicles (UAVs) based on FPGA collaborative control.
The hardware system has been optimized and designed, including the modification of an RF power measuring instrument to
support multi-terminal synchronous testing, the addition of a drone swarm self-organizing network multi-mode terminal sig-
nal filter to filter out interference components in multi-mode signals to reduce the interference of intermodulation distortion on
RF power measurement, the construction of an RF power calibration actuator including an RF power amplifier, a digital step
attenuator, and a calibration circuit, and the addition of a main control component with FPGA as the core to achieve intelli-
gent collaborative control and optimize the calibration hardware system. By simulating the working process of the multi-mode
terminal, the calibration targets for its transmitting and receiving terminals are determined, and the real-time RF power of
the terminal is measured. Through hardware optimization and accurate determination of calibration targets, comparing real-
time RF power with calibration targets, the control instructions containing precise calibration quantities can be obtained, and
the RF power calibration function can be achieved by executing these instructions. The conclusion drawn from the system

testing experiment is that the optimized system reduces the power level of signal intermodulation distortion products by 7 dBc
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after the calibration. Considering both static and dynamic environments, the RF power calibration error of the optimized sys-

tem is reduced by 2. 53 dBm. Under the action of the calibration system, the communication quality coefficient of the drone’s

multi-mode terminal is significantly improved.

Keywords: FPGA collaborative control; multi mode terminal for UAVs; RF power calibration; intermodulation distor-

tion suppression; hardware system optimization
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