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Design of digital metal detection system based on FPGA

Peng Haojie

Li Piding

(School of Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract; A metal contaminants detection system based on FPGA is proposed. The system solves the problem of low

sensitivity and high [alse positive rate under the inlluence ol product ellects. In this paper, the principle of the balanced

coil sensor is analyzed, and a balanced compensation algorithm is proposed to achieve the automatic balancing of the

sensor. The metal signal is modulated by high-frequency excitation, and a lock amplifier is implemented in the FPGA

to demodulate the received signal, which improves the signal-to-noise ratio.

The output signal of the sensor is

processed by cross-correlation algorithm, the characteristic phase of the product is obtained by fitting the product

learning data, and the product signal and metal signal are distinguished. The test results show that the system has high

sensitivity and can detect metal contaminants effectively under strong product effects.

Keywords: metal detection;balance coil; FPGA ; product effects
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