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ARCTIC DOMAIN Motivation
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Suppreesing ship obeervations for most recent 48 hours

Unimak Pass
Marine traffic and congestion monitoring
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Motivation
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Flatforms: 15 Observations: 72642

Suppressing ship obeervaticns for most recent 48 hours

Marine traffic and congestion monitoring
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Marine traffic and congestion monitoring
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Sockeye Fire
AK-AMSS-501282

Approx. 7.565 aces

June 18, 2015
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Wildfire monitoring
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ARCTIC DOMAIN Case Scenario
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Geography/Technology:
‘Large

‘Remote

‘Power-less
+Communication-less s

Monitoring: o
‘Unmanned
+Areal/Satellite

+ Unreliable

* Sparse
*Good Samaritan
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““““““““““““““““““““““““““““““““““““““““““““ Proposed Solution

Sensor networks for event sensing in the Arctic region

‘Large number of simple, power-aware sensors
*Locally connected
‘Parallel
‘Potentially faulty
‘Decentralized, aspatial
*Asynchronous - clockless
*A sub-system for
+ Secondary system (SamCam)

+ UAY, Kite
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Network
simulator
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Architecture

Proposed Solution
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Al Search Module

Control

Device Programming and HW testbed




Case Scenario
Reality

vLarge number of simple, power-aware sensors

vLocally connected R S T
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PR THENT oF HoMELAND SEEURITY SENTER oF EXCELLEneE »80 hours”

In-progress / 50% done

v/Soldered connected 60 devices ﬂ.f =
s

v’Sensor network simulator :{b ﬂa'l
v'Proof of concept network %
+ l-‘-'r
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v'Device power profile 1{;{%% .
Ml
v'Device transmission profile ""‘ qﬁf‘f |
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v Communication protocols -
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Moteino with added pins and
guarter wave wire antenna

+ | Integrated RFMG69 transceiver
(green board)

?Demo?
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_[ Interface T Info T Code ]

Status Report

Network Simulator

Edit Delete Add
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normal speed

(] view updates

= Settings...
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Find Lines

findShortestPaths
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MESSAGESTARTMODE

25

WaveProp

createFile

Command Center
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ohserver= watch turtls 25

observer=
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?Demo?
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_[lnterf_ace Info Code]

Status Report

Network Simulator — HW substrate

] view updates
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continuous |»

+ "abe Button v| I
Edit Delete Add

normal speed

I Settings... '
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All Tests/All Temperatures Compared
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= Read/Write(Room Temperature)

Max Transmit(Room Temperature)

Min Transmit(Room Temperature)

’ \ = Receive(Room Temperature)
Max Transmit — Fearoligenon

Max Transmit(Refrigerator)
50 = Min Transmit(Refrigerator)
Receive(Refrigerator)
= Read/Write(Freezer)
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= Min Transmit(Freezer)

- Receive(Freezer)

30

Power Draw (milliamps)

Receive
10\\ MsmL \
Read/Write . —————
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Clock Speed




ARCTIC DOMAIN Next Steps

A DEPARTMENT OF HOMELAND SECURITY CENTER OF EXCELLENCE

? Robust emergent event processing by decentralized spatial
computation |
? Al search AN | ]
? ¢ — E (noise vs. signal) 0% iy el (Y

? Event triangulation LR\

? Sensors : T ®

? Network/Protocol power profile S s
| | 4

? Subsystem integration fi : _ X
? 'Eyes on the ground' '

? Event activation in noisy environmen | W




ARCTIC DOMAIN Stakeholders

Sub-system flexibility
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Demo and questions
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