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4. Q= Psyche Rover concept to locate specifically ferromagnetic elements
Tau = 0.00001 . | | in the surface of the Psyche asteroid. It combines a low-power VLF

R? = ©.98581

belay - o.00008 metal detector that runs constantly to determine the presence of
o %ﬁz;flfgg-;’;;;'““m B metallic objects, and a pulse induction system that is able to discern
o the type of metal that the Rover is detecting. This will provide useful
information for material analysis, collecting surface samples, rover

magnetic drive system and navigation.
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The Signal Processing system classifies
ferromagnetic material using the data received

400uS 5v Pulse

- J potentially magnetic material is shown in the
Microcontrolle
iImasge above.

Design Decisions
The team decided to use both the VLF and Pl detection methods because
the Pl system uses too much power to run consistently, but the Pl system
will also give us more information. RX 8-Field

The team decided on a 205mm DD coil design for the VLF system due to its . |_| |_| <ﬁ7 \/ =[] (O
sensitivity, simple design and its’ Affordability. E@ @ @LU_‘E'M 3 @K DD ©COL, AN]
The team decided on 26 AWG wire and 150 wraps for the transmit coil and 34 U
AWG 700 wraps for the receive coil to increase range and sensitivity. iR i
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The ESP-32 will connect to a webpage via PR EFOR

Next Semester - — —1 5 . web-based Bluetooth and serve as the THE VLEF METAL
In the second half of our design challenge our team will focus on four | o . primary User Interface. This system will DETECTOR

primary goals. Detector . display graphical data obtained from the
Completion and integration of the website and User Interface. : VLF and PI sytems, provide system tuning

Increasing range and sensitivity of the VLF system. controls and a means to control the drive
Verification of the Pl system’s ability to correctly distinguish between 5 electronics The . = (VLF) ;
magnetic and non-magnetic material in a test bed. § B | R 5 ' e very LOw rrequency SySstem uses a

Design and integration of the rovers drive controls and electronics. | . ’ ; double D coil design where the transmit coil
Future Plans |  cnsamincs | e | | is excited by the transmit circuit. The receive

. = VLF/PI1 Trigger System - * - User Interface . = Metal Characteristics Data . . .
Future teams have several options to further improve upon this design. . | Distribution | i : ESP32 Processing puta coil sends data to the VLF signal processing

e Design a foldable rotating arm to mount the detection systems. Ll . J i k : — ‘ St Wiar e = s dlermaiere] 21 suele
e Design automated rover drive system. : o ~ . L :

e Design electromagnetic drive / anchoring system. | S|gnal s sent to the ESP-32 to turn on the
e Design machine learning to improve Pl system material classification. : : ' S Pulse Induction system.
e Design changeable tool heads to switch between VLF and Pl systems.
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If you have any questions please contact me at
s w2bl@txstate.edu

Sean Wiemken
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