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CHANGING OCEAN EXPLORATION @

Submaran: A highly ruggedized, autonomous surface and
sub-surface vessel.

 Wind and solar powered
« Autonomous surface and underwater capability
 Long Range & Extended missions

» Easily deployable i
e Sensor and payload agnostic




MARKET OVERVIEW
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Scientific

« Communications Gateway
* Hydrography
* QOceanography

Meteorology * Meteorology * Meteorology
Fisheries Production * Fisheries Mgmt. * Fisheries Research
Environmental Mgmt. * Environmental Mgmt. « Environmental Research
Telecommunications « Telecommunications » Debris field Mgmt.
Asset Mgmt. « Security
Security « QOil and Gas Mgmt.
Oil and Gas Production * Defense*
» Intelligence®

Defense* Intelligence*
Hydrography L « Signals Intel (SIGINT)
Oceanography « Security * Electronic Intel (ELINT)
Meteorology * Anti Submarine « Communication Intel (COMINT)

Environmental Mgmt. -
Maritime Domain Awareness

Anti Mining .

Foreign Instrumentation Signals
(FISINT)
* Measurement and Signature Intel (MASIN;I')

* Asset Tracking



SUBMARAN OVERVIEW: oceanaero (2)
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Submaran S10: UUSV (unmanned, underwater, surface vessel)

Production: Q1 2015 @
Wind and Solar-powered freedom ?
- Surface speed 5+ knots | ’

 Submerges to 10m
 Payload: 23kgs

« 300w peak/50w

« Stability adjusted

« Auxiliary thruster

* Multi-mission capable
« Scalable design
 Length: 4.14M

* Height: 2.45M Wingsail up
* Draft: 1.2M




STANDARD CONFIGURATION DETAILS  oceanaero @

NAVAGATION:
GPS
Masthead Anemometer

COMMUNICATIONS:
Iridium Satellite

Boat Speed Indicator \(fv‘?”F“.'ar data
IMU/Compass =T
rh 1 sf
{‘-'""_ i @OCEANAERO/SUBMARAN S10 __'—T“h_‘“‘“
IDENTIFICATION: DATA:
AlS Air Temp
» Listen Pitch & Roll
» Selective broadcast Positional & heading
MetOcean iBCN Iridium Beacons Surface Speed

- Surface Water temp




UNIQUE BUOYANCY SYSTEM oceanaero (2)

Ballast Payloads  Processors o,

WingSail

Batteries Wing Control

Sinking a Sailboat

» Ballast trim tanks filled to “buoyancy neutral” stage

» Electric thruster is reversed to flood vehicle to ~ 60%

 Vehicle is now neutrally buoyant

 Adjust ballast to slightly beyond neutral

 Vehicle now uses electric motor and ruddervators to dive to depth



SINGLE PLATFORM, MULTI-FUNCTION  oceanaero @

= One command structure
= One network

= Common payloa

= Swappable

USV Function

Depicts future Submaran S200 capability



AREA SURVEILLANCE OCEAN AERO @
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CURRENT SURVEY OCEAN AERO

ADCP
~ eed of operation: Between 3 & 5
Ots overcoming the current flow.

nd and Solar power: Long
2rational timeframes while providing

Teled, nty of sensor power.

ADCEF . .
\ bmersible operations: Submerge

1 operate avoiding adverse weather.
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COMMUNICATIONS ocean aero (2)

* [ e —
Higher speed of operation: Expanded

footprint servicing a large number of sub-sea
systems.

Wind and Solar power: Allows for long
\ | operational timeframes while hosting a
variety of communications systems.

\ onsanasso (8)

Submersible operations: Allows
Submaran to avoid adverse weather and
continue to gather data.
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A PEEK INSIDE

OCEAN AERO @
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310 VESSEL ocean acro (@)
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Final pre-production version

Open ocean waypoint navigation
Autonomous tack and jibe
Cross track 3 meters
Autonomous “go to” & “loiter”
Tested with towed bodies
Mast mounted payloads



310 VESSEL oceanaero (@)
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TESTING WATER TIGHT SYSTEMS oceanaero (2)
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SUBMARAN DIFFERENTIATORS OCEAN AERO @

« Hybrid design — Sail, Electric and Buoyancy gliding

« Faster: than other competitive unmanned platforms

« Autonomy & Ease of Deployment: Helps reduce required manpower
« Submerging capability

« Stealth and Survivability.




TOWED SENSORS oceanaro (4

o 3 True Wind Angles (TWA)
« 50, 100, 130 degrees
« Wind from 8-17 knots
. Baseline and with Large
Tow Body




WAYPOINT NAVIGATION
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Tests are designed to
test waypoint
accuracy, tracking and
sailing against all
points of the wind.




USER INTERFACE OCEAN AERO

Submaran 1

Upwind Mark (8/34) Boat Online
T™W: T-00:23

Navigation COG = Course Over Ground
Heading COG i
SQG = Speed Over Ground

Location: 32.669654, -117.337418
Data Recieved: 16:23 GMT (T+0:02)

Boat Speed

VMG VI\‘?}(OE = \elocity Made Good

Environment

TWS2, True Wind Speed
TWA =%rue Wind Apparent
TWD = ﬁue Wind Directi%n

12 kn
234°

1153 -
Power X
o
Charge Rate 69W Om
Consumption 12W S
=
[ 3“
S

Communication

Cellular| WwiFi | Iridium RUDICS

Transmission Frequency |5 sec

Data Analysis

Help  Feedback  Settings
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MISSION PLANNING OCEAN AERO

< Mission Control

Mission Editor:

Uses Sonar to scan the bay for any wreckage and
. potential burried treasure.

Total Distance: 57 nm
Estimated Time: 2 hrs 31 min

Zones

Out Of BoundS O Cemrl Bay
O Catalina Island Bay

0O Catalina Island Eastern Bay

Waypoints

Name Latitude Longitude Radius Depth Speed Mode Total Time Skip After

Waypoint 1 00032.669654 | 11701.337418 -m : 8:00 on 6/14/15
0

Waypoint 2 00032.664444 | 11701.338372

Waypoint 3

Waypoint 4 00032.702344 | 11701363222 ---
Waypoint 5 00033.102223 | 11701.578333 Normal | 00:04 _
Waypoint 6 00033.223432 | 11701.832201 m 03:34 | 14:00 on 6/14/15
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MISSION TRACKING

Waypoints nr

=
OCEAN AERO @i)

Mission Control

Missions:

SD Bay Triangle

SD Bay Loop
Monitor Bay Mission
Bay Scan 10/13

Bay Sonar Scan

Test Loop

New Mission

57 nm
EST: 2 hrs 31min

57 nm
EST: 2 hrs 31min

57 nm
EST: 2 hrs 31min

57 nm
EST: 2 hrs 31min
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OCEAN AERO @

THANK YOU

Ken Childress

Vice President

10755 Scripps Poway Pkwy
Suite 367

San Diego CA 92131
kenc@oceanaero.us
858-223-0145
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