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The United States Office of Naval Research has funded two projects aimed at building a complete system for delivering data from remote ocean platforms using the Iridium Low-Earth Orbit (LEO) satellite network.  An integrated remote terminal package is under development by NAL Research Corp. and the planning for the ground facilities and management infrastructure is being carried out by Omnet, Inc.  The primary goal is to build and operate a system that will meet the needs of the Integrated Ocean Observing System (IOOS) envisioned by the United States’ National Oceanographic Partnership Program (NOPP) being implemented by the United States National Office for Integrated and Sustained Ocean Observations.

The remote terminal package is small, light-weight, low power and low cost suitable for deployment on long-duration platforms.  It has a serial port interface with an optional GPS receiver and can be controlled by a data logger or a computer using Hayes modem-like commands.  If an ocean platform is connected to the terminal package, users located anywhere on the globe equipped with a desktop landline modem (or a satellite modem) and a computer can directly establish two-way communications with their platform and retrieve data in real-time. Users can also establish communications with their platforms via the Omnet data management server.  Presently, Iridium offers a 2.4 kilobit/sec (kbps) connection or ~10.0 kbps through their Internet gateway by means of data compression.  The initial units are based on the Iridium 9500 satellite phone.  In collaborative efforts with two separate research institutions, NAL Research conducted limited field-tests in 2001.  Pre-production units became available in November of 2001 and full production is underway.  A full field test consisting of 100 units deployed on a variety of oceanographic platforms, in diverse environments (ice, oceanic tropics, mid- and high-latitudes) will take place in 2002.

A second generation terminal package is under development.   This terminal is based on the 9505 Iridium satellite phone and will be smaller, less expensive to acquire, and require less power than the present package.  Short Burst Data Service is expected to be introduced by Iridium early in 2002 (approximately February).  The first generation terminal package to be deployed in 2002 is not capable of supporting Short Burst Data.  The second generation package will support Short Burst Data services.  Development of a third generation terminal is under consideration but not as a component of this program.  The components of the data management infrastructure are under development, but are likely to include a shore-based Internet gateway with automatic data distribution for those who do not want to provide their own, centralized billing at low airtime rates and a support desk.
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Current Status of Iridium
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Data Unit Phase I
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Oceanographic Drifting Buoys

Present Operational Characteristics

Surface.  Principally SST and SLP; Drogue and Battery Status.  Position

Variable, 90-second repeat transmission cycles from continuous to 1 day in 3. 

6 or 7 messages per satellite pass

Data - 3 to 4 bytes (1 Argos message)

Future Requirements

GPS Positioning

Elimination of limited duty cycles without impacting communications costs





January 1, 2001

# of buoys=807

@® SST ONLY
@ SST AND BAROMETRIC PRESSURE
# SST/SLP/WIND




Y The Global Lagrangian Drifter
Barometer

am

Submergence Sensor, <

Irratiance Meter

ssT

L Hleu-sock progue

5m

Temperature and Conductivity Sensar.







_1072784469.ppt


Data Unit Phase I
















_1072784452.ppt


Internet

Iridium Gateway

D900

Internet

Server

Direct-Internet

Direct Internet Provides a Complete Digital Connection to the Internet - Iridium is the ISP

Reduced Session Set-Up Time and Improved Grade-of-Service Over Dial-Up

Employs SmartConnectTM Features to Support Connection Management

Compression

Spoofing

User Effective Throughput is Nominally 10,000 bps

		









































































































































































































































































































































































































































































































































o

leve =
S~



















_1072784431.ppt


Overview of Iridium Satellite LLC

		  Purchased Iridium LLC for $25 Million

		  Annual Operating Costs ~$85 Million (Original System ~$1 Billion)

		  3 Gateways

		  Equipment Pricing - $500-$1,500 (Original System - $1,500 - $3,500)

		  Service Pricing/Minute - $1.00 - $1.50 (1 Rate Globally)

		  [Original System $2.00 - $7.00 in a 15x15 Matrix] 

		  Commercial Service Launch

		  Voice:  31 March 2001

		  Data:  June 2001

		  $3 Million per Month from DoD Contract (2 Year; 5 One-Year Options)

		  Up to 20,000 Subscribers, Unlimited Airtime

		  Government Handles Tail Charges, Connectivity to Internet,



      Subscriber Equipment Ordering, Billing, Etc.

		   Satellite Network and Control Facility Operated by Boeing










