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BFO detectors use high operating frequencies, N U T M I tes lrs N environment such as screws, search colils, and circuit
approximately 100kHz apposed to very low ———————— TwE 24nQ - enclosures
frequency (VLF) detectors, approximately . Voltage regulator circuit for 5-volt microcontroller g;fkn « Utilized material from ECE 603 Electromagnetics to
10kHz. The higher the operating frequency the supply. : calculate magnetic field of inductor
more apparent soil mineralization becomes. This * AA 12-volt oscillator supply battery pack - « Used MP Lab to flash different microcontrollers
IS necessary when hunting for minerals such as * 3D printed 8in water resistant search coil with taking the FFT of different Signals using C code
gold and copper nuggets. The combination of 860uH inductance and shielded RCA cable leads Hardware Di agram » Prototyped FFT software and analog signal mapping
high frequency and digital signal processing . ChemlFally etched circuit board utilizing using Arduino
. photolithography _ _ _
creates a cost-effective detector that detects | - » Hand wound inductors, measuring change in
' i ' izati ' i Ep— inductance compared to calculated values
coins and different mineralization patterns. T S T {1 ff | p
Obj ect | Ves * Atmega328p microcontroller circuit with IC2, F@ |
speaker, input pushbuttons, and on-board flash +|_
capability Next Steps
Bu _ _ * Custom designed 3D printed enclosure and
 Build a quality cost effective product Jccessories

* Implement DSP PIC microcontroller for faster
frequency processing

« Combine digital signal processing with older
BFO technology Results

« Use VLF technology to measure phase shift instead

 Detection of coins with minimal interference of frequency change

. Detection of soil mineralization The metal detector performs correctly with depth
detection slightly below calculated output. This Is
because of internal resistance of the cables and circuit
Software board. The frequency change was too unstable with the
given capacitor's low quality to accurately measure small
frequency change. This made it hard to realistically
measure soil mineralization change.

* Integrate multifrequency technology into design for
Improved target accuracy

* \Weatherproof design for all terrain

« Surface mount circuit board components for smaller
size and efficiency

he function voltpeak maps 0-5 volts using
Atmega328p’s 8-bit ADC, mapping input voltage to
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