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Design and Implementation of Small Marine Magnetic Data Acquisition System
Based on Multi-rotor UAV

ZHAO Zhan-ming'?, PEI Yan-liang™’, LIANG Guan-hui’, ZONG Le’, LIU Bao-hua™*
1. School of Electronic Information, Yangtze University, Jingzhou 434020, China;
2. Key Laboratory of Marine Geology and Metallogeny, First Institute of Oceanography, MNR, Qingdao 266061, China,
3. Laboratory for Marine Geology, Qingdao National Laboratory for Marine Science and Technology, Qingdao, 266061, China;
4. National Deep Sea Center, Qingdao 266237, China

Abstract: As one of the marine geophysical survey methods, ocean magnetic survey has very important
significance for resource exploration and scientific investigation. The application of portable small rotary-
wing drones for magnetic detection at sea is a brand-new marine magnetic measurement method. Based on the
realization needs of this new magnetic measurement method, a portable and high-precision aeromagnetic data
acquisition system is designed in this paper. The system uses the STM32F407 single-chip microcomputer as the
control core, combined with FPGA and the principle of equal-precision frequency measurement, and realizes the
real-time acquisition and storage of magnetic force data, positioning data and attitude data of the rotary-wing
UAV in aeromagnetic mission. In addition, the self-check function of the airborne system can be realized through
WiFi before the aeromagnetic mission starts to ensure that the instrument is in normal working condition and
the execution quality of the mission. During the aeromagnetic mission, data are saved every 3 minutes. After the
mission, it saves the data again by pressing the key to ensure the integrity of the data. Laboratory tests and actual
flight tests in the field verify the practicability of the acquisition system, and at the same time verify that the
system can meet the needs of field acromagnetic detection missions.

Key words: marine aeromagnetic survey; rotor unmanned aerial vehicle; data acquisition; equal precision
frequency measurement; FPGA; STM32



