What is it?
The Magnaprobe is a UAF-developed field instrument for

measuring snow depth in Arctic environments. To use it,
a researcher walks transects, pushing the rod into the

snow and pressing a button — each press logs the depth
from a magnetostrictive sensor, a GPS coordinate, and a

timestamp. This data helps build a dense spatial map of
snow depth across large, remote areas quickly and

cheaply.
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Obj ective

Replace the backpack datalogger with fully integrated

on-rod electronics that will deliver a single self-contained

instrument for use in the Arctic.
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Table I: Requirement and Verification

Magnaprobe Modernization
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No. Requirement Verification Description T A
System shall operate at ambient
! A temperatures down to —-40 °C A A
5 AD System .shall recorq tilt angle for post- X X X
processing correction
3 A3 System shall operate = 8 hours on X X X
battery
System shall log timestamped depth, and
* g tilt data to SD storage. A A A A
5 =~ System shall initiate a depth X X
measurement upon button press.
5 B3 System shall provide audible feedback X X
after measurement
7 C1 Snow depth resolution shall be = 1 mm X X X
Snow depth accuracy shall be <5 mm
8 C2 . X X X X
over operating temperature range
_ T — Test and measurement; A — Analysis and simulation; O — Observation and inspection; R —
e e e I '_ ] ____Reference and datasheet
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PART NUMBER COST (S)

& ADC AD7791BRMZ-REEL | $ 13.67
S | Switch push MHPS2266 s 1.25
Sy ; Breakoout board for ADC LCIQ-MSOP10 5 355
2 Circular Connector Plug T3401058-ND $ 28.55
e EsP32 [EsP32 WROOM [ $ 33.73
: «x‘;_, :;_zfﬁGPS device GPS16-HVS $700.00
= [ SparkFun VR IMU Breakout BNOOS6 $ 34.95
B ADC AD7791BRMZ-REEL | $ 13.67
0T/ $829.37
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Project Status

| Complete:

e All components interfaced with & data transferred
e BNOO086 IMU integrated (replacing inclinometer)

*® SD card file management

—

Remaining Work:

e (Calibration of ADC and IMU
e Cold weather testing (—40 °C)

Engineering Standards =

[EC 60068

o Environmental testing: cold-temperature operation &
component derating to —40 °C

[EC 62133

o Portable battery safety: voltage monitoring, current
limiting, low-temperature constraints

[EC 60529

o Ingress Protection rating: snow & moisture resistance
enclosure design

[2C [ SPI

o Digital communication protocols: timing, voltage

levels & data integrity for ESP32, ADC, GNSS, IMU
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