Democratization of Coastal
Wave-field Analysis through
iPhone Characterization
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Types of Waves
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iPhone accelerometer




Existing uses of smartphone accelerometers

“A Mobile and Ubiquitous
Approach for Supporting Frailty
Assessment in Elderly People”

J. Fontecha et. al.
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Fig. 6. Snapshots of trigger detections for the 2014 M5.1 La Habra earthquake simulation at 3, 5, and 7 s after the event origin time. Gray dots are
stations, and pink indicates a trigger. The true earthquake (EQ) location is the red star with circles at 10-, 20-, and 30-km radius. The blue star represents the
estimated event location first detected at 5 s. The magnitude estimate at each point in time is shown in the upper right.



Methods of measuring wind waves
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‘Outdoor Products
Outdoor Products Smartphone Watertight
Case

Frdedrdrys ~ 30 customer reviews | 9 answered questions

List Price: $15.50
Price: $9,00 +/Prime
You Save: $6.50 (42%)

Note: Available at a lower price from other sellers, potentially without
free Prime shipping.

In Stock.

Want it tomorrow, May 52 Order within 13 hrs 13 mins and choose
One-Day Shipping at checkout. Details

Ships from and sold by Amazon.com. Gift-wrap available.
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VibSensor - accelerometer [2+]
recorder, vibration analys...
Now Instruments and Software, I... >
Offers In-App Purchases
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KOCH INDUSTRIES INC DIAMOND
BRAID POLYPROPYLENE ROPE
ASSORTED
Koch Industries Inc
$3.29
Quantity
1 |+
Thickness (1n)
3/16
Longth
50ft

© Pick Up In Store
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Wave Accelerometer Methodology
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< Runs Data Edit

Title: Calthsu

Acq: 26 Apr 2017 (11:18 pm) Length: 9 min 59 sec
Points: 5,996  Gaps: none

Data rate: 10.0 Hz ~ Units: m/s"2

Peak raw: X (18.33) Y (16.00) Z (17.74)
ISD: X (2.9) Y (2.5) Z (2.5)
Resonances:
X: 0.02 Hz (84), 0.37 Hz (1
Y: 0.02 Hz (42), 0.16 Hz (1
Z: 0.02 Hz (52), 0.22 Hz (7.
rms vibration: X (2 5)Y(2.3)Z(2.2)
Avg tilt: X (0.94) Y (1.58) Z (8.19)
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https://docs.google.com/file/d/0Bw5KmyTBpbQtNW9Idmh3NkU5U0E/preview

iIPhone: Waves vs. Walking
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https://www.google.com/search?client=safari&rls=en&q=ocena+waves+and+tides&ie=UTF-8&oe=UTF-8
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Motivation

e Democratizing science
e Determine bathymetry

PI!ISI}II
SIIIIP

Gozattu Zumaiak modu cktiboan/

Talasoterapia

%
L
ZUMAIA



Questions

e Are accelerometer data taken from VibSensor on an iPhone in an ocean
wavefield distinguishable from arbitrary data?

e Do wave periods produced by iPhone-VibSensor accelerometer data closely
match those produced by photogrammetry?

e |s tide height strongly correlated with wave periodicity?
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https://docs.google.com/file/d/0Bw5KmyTBpbQtVVN5YUJzdUhDRDg/preview

Photogrammetry vs. iPhone-VibSensor

Distribution of Photogrammetric and Accelerometer Periods
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Scientific Application: Tide Height at Rocosa

Time (24 hours)



Tide vs. Wave Frequency; Correlation: -0.855
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—Linear Fit, RSS: 0.025
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Conclusions

e Wauve fluctuations measured through VibSensor were less noisy than arbitrary
iPhone movements.

e The iPhone accelerometer through VibSensor was able to capture major wave
frequencies, as suggested by photogrammetry.

e Tide height is correlated with wave periodicity. Why might this happen?



Acknowledgements

e Many thanks to Liam O'Connor, Sanna Lee, and Sierra Castaneda for lending
us their iPhones.

e Thanks to Joe Zhang and Sarah Betancourt for weather data, Emmanuel
Teferi and James Smith for beach visuals, and Nick Ritter for GPS points.

e Thanks to Frederik Simons and Adam Maloof, for making it all possible.




LALLLLALLLLLLLALKL

questions?
LLLLLLLL LKL LLLL



