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ITEX Trackers and AUVs

Arduino micro-electronics.

Easily programmable to report at any time frequency.

GPS and Meteorological Sensors incorporated on electronics board.
Reports via Iridium (true global coverage).



lceberg Tagging Strategy
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Mavic flying over to I55E 13 to scout out a drop site on the
iceberg, then X6 deploys Spider 9.8.



lceberg Tagging Strategy
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Mavic flying over to VSO 41 to scout out a drop site on the
iceberg, then K8 deploys Trace 5260.



Icebergs Tagged
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Iceberg Drift Models: Preliminary Results

:';‘%':' : ; . m"'\ kel 3
RS ode! Comparison (0 07 Sep | North American Ice Service (NAIS) Models

* Initial comparisons of model results vs.
tagged tracks inspire many questions:
* Environmental Inputs
* Near-Shore dynamics

e Much more work to be done.

w= NAIS 1 Model Track
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Science Technology Engineering Art
Math(STEAM)




Current/Future Directions

Data Documentation Pub (APL Technical Report, and/or Journal?)
 Methods (Trackers, AUVs, Tagging)
* |ceberg Tracks and Metadata
e Satellite Imagery
 Many lessons learned

Masters Thesis, Ph.D. Dissertations:
e Adam Garbo, U. Ottawa,
* Megan Toomey, USCG, U.W. Oceanography ?
* Naval Postgraduate School, Comparing NAIS Iceberg Model with observed drift ?
e Students of Jim Carton, Tim Canty, UMD ?

STEAM Photogrammetry Above/Below Waterline
* Cy Keener, Ben Cohen

KU Future Remote Sensing Work

* Apply machine learning techniques to high-resolution optical imagery to quantify the distribution of small
icebergs, to complement the DMI SAR work.

* Apply multi-object tracking algorithms (Yolo, DeepSort) to track individual icebergs in sequential images.

* Explore the link between glacier behavior and iceberg size distributions to ultimately model how iceberg
distributions (and trajectories) might change in a warming climate.



Rock Chalk Jayhawiga

Left-Right: Keld Quistgaard, Alex Zugazagotia, Kushal Kedia,
Cy Keener, Ignatius Rigor, and John Woods







lceberg Tagging Strategy
Platfo 'ms: K&

Built by Kushal Kedia, Aero. Engr.

undergrad at CU, and Intern at
PSC/APL/UW.

e Payloads +5 kg (11 |b.)

* Herelink or Control Zero Flight
Controller

e Standard with Ardupilot Flight Control

* Flight time ~20 minutes with TSA
checkable 5Ah 22V LiPo (55 minutes
with stock 20Ah LiPO).

"« 29 #in case (w/o batteries).
-~ * 5 ft.wide, 2.5 ft. tall




lceberg Tagging Strategy
Platforms: Aureha X6

Spares!
 UAV Systems International
 Payloadsupto5kg(111b.)
 Herelink or Control Zero Flight Controller
e LIDAR accuracy +/- 2.5 cm
e Fully customizable
e Standard with Ardupilot Flight Control

* Flight time ~20 minutes with TSA
checkable 5Ah 22V LiPo (55 minutes with
stock 20Ah LiPO).




SPOT Traces

* Provides hourly reports for 45 days on 4 AAA Lithium Batteries.

* Deployed in a wooden box with locally sourced rocks and biodegradable parts.



gged: Utgia

lce Bergs and O
MY floes near '
Utqgiagvik, Alaska

* As of May 25, 2021 ice bergs, MY
floes, and landfast ice are not
moving.

* Deployed 7 buoys at cluster of
bergs north-northeast of NARL
(bottom right).

* Deployed 5 buoys at loose
cluster of bergs and MY floes
north of Pt. Barrow (top right).

* Deployed 1 buoy on MY floe near
Perch (NNW of NARL).

* Deployed 5 buoys at "Wyatt” (1
LIN‘I)B,% SK, 1 IP,y2 IC). .

* Deployed 3 buoys at “Coco” (1
LIMB, 1 1B, 1 IC).

. Deploged 3 Ice Trackers on bergs
in landfast ice east of Utgiagvik
blue arrows overlaid on
adarsat image in upper left).



Icebergs Tagged: High Arctic, ICE-PPR RCAF

Ellesmere Island
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lcebergs Tagged: HDMS Triton
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Gapturing Reality




Iceberg Tag 4435281 Iceberg Tag 4435281
02 Sep 2021 : 02 Sep 2021
Sentinel-2 True Color Sentinel-1 EW HH
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Iceberg Tag 4434172 : Iceberg Tag 4434172
28 Aug 2021 28 Aug 2021
Sentinel-2 True Color Sentinel-1 HH-HV-HV in R-G-B
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