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Primary Mission

 Record and relay weather data.
* Present virtual tracking data
e Send pictures

e Science Technology Engineering and
Math (STEM)
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The undergraduate college of the
naval service, the United States
Naval Academy strives to accomplish
its mission to develop midshipmen
“morally, mentally, and physically.”

Core curriculum that includes courses
In engineering, science, mathematics,
humanities and social science.

World class laboratory facilities

All graduates serve minimum of 5
years in Navy and Marine Corps.

Graduate education opportunities are
available.

UNITED STATES NAVAL ACADEMY

LEADERS TO SERVE THE NATION

Engineering &

Mathematics &

Weapons Science
1 Aerospace Engineering Chemistry Arabic
1 Computer Engineering Computer Science ‘ Chinese ‘
Electrical Engineering General Science Economics
l General Engineering | Information Technology | English '
1 Mechanical Engineering Mathematics History
l Naval Architecture | Oceanography | Political Science '
1 Ocean Engineering Operations Research
l Systems Engineering | Physics |

Quantitative Economics
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Determining ldeal Solar Panel
Configuration

Original Solar Panel Configuration

Modified Solar Power Configuration

PV Watts  Power budget displayed a

« Summing and Plotting shortage of available
power
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IceGoat 1 Power System (#*

Lithium lon Batteries Lead Acid Battery

 Argos  Charged by Solar Panels

 Powers
— SBC
— APRS
— Camera
— Iridium
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Lead Acid Battery Zener APRS
Power Rela

Lithium lon
Battery Power
Relay

Iridium
Modem

ARGOS

Barometer
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Iridium
Antenna

Barometer

i
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™ Coiled APRS

Solar Panels = =7 Antenna Cable

Logitech Web
Camera

Watertight
Hull
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Salar-Flat

wdiurm

relay
M N -Flat 2. 14.4 i —|}—|:£E:|_—< Indium
— " {F‘ Volts 153 (@ -40C
— — | d:E:i.APRS
J
::]—[i F‘ - )
¥ | -Sides ﬂ: —[i F- sSBC
. —l— Analog
v | _— Channel Input
> v — %H:Ik — | - Solar-Sides 1
Solar-Sides = — — |- Solar-Flat 2
o . SN . | Doner 3
porenans i Y- Bat 4
e
}-—4 . — |- APR= B
_ ik = —— | - Iridium 7
Sun Iridium L T-Temp g
Relay Relay 'L .
Iridiurm OM DI 215
Zener Design: Max of 7 solar panels illuminated. At 2 Watts MAXATT1 Current Sensor (1 of 6)
each (due to direct energy transfer) times .7 due
to max 40 degree Sun - needs 10 dissipation. >—E§:E31‘ load
Thesa 8YY are epoxied to Aluminum for W = 1AMl
maximum dissipation 2k
Project: Arctic Buoy Title: Schematic

Engineer: Bruninga

Date: 3 Feb 2012
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SBC

Managing Computer Partnership

« Compiles Data and controls « Todd Valentic, a Senior

all of the functio_ns for the Research Engineer at
Cameras and Iridium

modem Stanford University has

« Also monitors, compiles and done much of the |
controls data to two top programming for this

boards (Power Distribution system
Board and APRS)

e Pins connecting SBC and
Power Distribution Board
allow for data compiling and
transmission
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Data Website

P File Edit View History Bookmarks Tools  Help [—
| ] 1ceGoat x| & wshcom

cegoat.datatransport. org/monitor =10

USNA ICEGOAT Apr1, 2012

: 17:36 UTC
Real-Time Telemetry Monitor

Next update in 07:07 |

lceGoat-1 =2
External links

 IceGoat-1 Status i

@® s5c

@ system
. Iriditm
@ Camera0
. Camera 1

. T .. m T
Power || Weather || Iridium || Computer || Digital IjO || ADC Channels Camera 0 ,I Camera 1 |

© 2012 5RI International. Release 1.1

‘s Start /2 ) &) IceGoat - MozilaFirefox | [ Dartmouth Presentati,.. | [ Launch PPT_0630-M... | [@® Polar Program

http://icegoat.datatransport.org/monitor#icegoat-1
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File Edit View

Bookmarks Tools  Help

:: IceGoat

USNA ICEGOAT

Real-Time Telemetry Monitor

Apr1, 2013
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ADC Channels

File  Edit View History Bookmarks Tpols Help
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USNA ICEGOAT et

Real-Time Telemetry Monitor

Mext update in 09:45
A
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. Camera 1
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Deployment
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Deployment
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USNA IceGoat #1 Position 0 2012-04-03 02:46:54 UTC
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Note that NSIDC ice concentration availabk % s r :
’; only for prior day. Y v 500 ke
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STEM at USNA entails a different
approach to recruiting and retaining
technologists. We engage
elementary, middle, and high school
students and teachers in a wide
variety of science and engineering
activities

g A

STEM Camps and Mini-Camps,
Tours of USNA technical laboratories,
Teacher Training, Visits to local
schools by USNA personnel to
provide demos and displays, Science-
fair judging, Competitions, contests,
and showcases, Midshipmen
Outreach Activities,

http://www.usna.edu/STEM/
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fachnuk b m USNA Polar Science Program Home

a?} | usHA Polar Science Program  Timeline ¥ HNow ~ Highlights ~ =] 1 | AdminPanel

i

Write @ comment. .. I W
3k USNA Polar Science Program

ey
WP ok o e
L March 23

?“ i‘ USHA Polar Science Program

| March 20 @
o Marcn 20

IceGoat rescue in progress, wait until you see the video!

i

Mows this is getting serious! Weapons are involved!!

Like - Comment * Share

£ Matthew Salo likes this,

\Write a comment...

& jﬁ\ USHNA Polar Science Program shared a link.

= March 20 ¥

http://www.facebook.com/USNAPolarScienceProgram?ref=tn_tnmn

Department of Oceanography




Special Thanks
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Questions?
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Deployment

« \Wave energy instrument on future buoy.

e Figure out how to put accelerometers onto
the SBC side of the buoy.

« Talk to people presenting on stuff in wave
zones or measuring waves and then talk

to todd about feasibllity
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« What is APRS?
 Required Modifications
« Application on IceGoat 1
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USNA Polar Science Program (PSP) (igh

 Interdisciplinary, project based, current,
fleld activities

 |Invited Into International Arctic Buoy
Program

— Arctic Buoy Project “lceGoatl” will be
deployed Spring Break 2012 at NASA JPL
BROMEX field campaign out of Barrow, AK

— North Pole 2013, ICEX 2014
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Team

 Oceanography Dept

— LCDR Woods, Jimmy Aisquith, MIDN 1/C Crowder, MIDN 2/C Lange
o Computer Science Dept

— CDR Blenkhorn, MIDN X

« Aerospace Engineering Capstone Student (Iridium and Solar)
— 1/CKren, 1/C Aspholm

o Systems Dept Future Students?
 Hydro Lab (John Z., Louise, Dan Rhodes)
» Materials/Mechanics/Structures Lab; Future Students?
e LBI (buoy manufacturer)
— Peter Legnos
— Possible Visit Mid January
 SRI (Stanford Research Institute) Possible Internships
— Todd Valentic
— Computer Set Up, Iridium comms
e STEM Office
— Education/Outreach
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Research Support AY11

e ~$25K in end of year funds
— Buoy $6K
— Sensor Suites $16K
— Gear $3K

e Continued Support in AY12?
— Participation Support for BROMEX
— Development for North Pole in AY13
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AXIB
ARGOS PTT transmitter

Transmitter onboard computer and
GPS
Single Unit Temp,
Instrumentation Humidity, SLP

(METOCEAN Pkg)

Proven 4 years
continuous

Lifetime

Batteries Lithium lon Batteries
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