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Our proposal is for a satellite-tracking unit that is independent of external power source and is portable between containers if desired.  It has a solar/battery unit that will allow sustained independent operations.  The management system will be web-based and provide both mapping of each unit, records of all messages from the unit, and information on where the unit is presently located.  

Unit Design:
The Container Tracking System is based on the Inmarsat Dplus Unit (DMR-200).  This unit provides worldwide position reporting (+70 degrees to –70 degrees).  The DMR-200 is a self-contained unit with both the GPS unit and Inmarsat satellite transceiver together in one package.  The transceiver housing is waterproof and needs no protection from the elements.  It has a connector on the bottom for power, one digital input, and one digital output.  The DMR-200 can be set to use very little power when in a sleep mode between transmissions.  When in receive mode it uses only 2 watts, and when transmitting, which lasts for about 20 seconds per transmission, it consumes only 10 watts.

Our proposal has the Dplus Unit, Battery system, and a Solar panel mounted on a removable “tray” that can be detached from its base and moved from trailer to trailer.  This makes the Tracker unit independent from any local power requirement.  It is very important that this tray be securely fasten down because of the liability should it coming loose in traffic later when it is attached to a truck on the highways.  We are initially looking at a six-locking pin design to keep it fastened down.  The base for locking pins would need to be permanently mounted on the trailer/container.

The main source of continuous power will be a solar panel.  It would feed into a battery, which provides the steady power to the DMR-200 unit.  The unit shown in the figure is a 13 inch by 13 inch, 5 watts solar panel.  It would be mounted horizontally.  The solar panel has at temperature range of –40 degrees F to 176 degrees F.  It can resist damage from up to one-half inch hail, if more protection is needed and additional layer of protective glass can be attached to the panel.  The solar panel can work when covered with up to 3 inches of snow on a very sunny day.   We would initially propose a lead acid gel-cell battery; these are inexpensive and could be changed out annually. (realistically very low maintenance)  Even when a container is buried in the middle of a stack of sea containers, it has a minimum of 30 days use in dark when it is being pinged every 1 ½ minutes by the satellite.   If you ping less often, the unit could last up to a year before charging.  The charger can charge four of these units at one time.  Eventually during a supply chain trip, there will be light or else an opportunity to re-charge.
The “U” design of the tray is required because of the wiring connector for the DMR-200, which is on the bottom of the unit.  Also the design would keep the equipment above any puddles that would form from rain because of an uneven roof or in the winter when ice dams on the top.

A Door sensor (and/or other sensors) would use a detachable connector near the base of the tray to be reattached to another tracking unit when it is attached to another trailer container.

Tracking Modes:
The tracking unit is very flexible in its reporting.  There are several tracking modes the DMR-200 can be set to:

-Simple periodic reports, e.g., report position every 4 hours

-Simple distance reports. E.g., report position every 20 kilometers

-Geo-fence, create a circle around the unit and report every X minutes if the unit goes outside the circle

-Go & Stop, report at one rate with the unit is moving (every x km) and another rate when it is stopped (x hours)

-On alarm, report every X minutes based on the digital in state.

Options:
An optional design would include a Wireless Panic Button for the truck driver.  This would use the same digital input as the door sensor but can be activated from the truck cab whenever the container is en route over land.   This would require a special code for each tray unit and button combination.  Because these units will be using unlicensed radio frequencies, roaming and likely placed close together, a strong coding scheme will be needed to prevent false alarms from other drive button units or other unlicensed frequency devices.  The wireless transceiver would be small enough to be mounted inside the battery box.

Web Interface:
The Owner of the tracked equipment will access the information via the web with a logo name and password.  The web access allows the owner to access his information from anywhere there is an Internet access: office, home, or multiple office locations.  The software will be based on existing software used for the management of fishing fleets; it is called Trawler Fleet Tracker™.  It provides mapping, location recording, and a record of all messages from the units.

Costs:
The cost for the system is based on two components: maintenance fee and satellite reports.  The maintenance reports are fixed cost, based on the number of units, the web interface and specific work to be performed each month.  The other component is the satellite messaging costs that is a variable.  Typically we agree on a fixed monthly cost which includes a fixed number of satellite messages and there is an additional cost if the ceiling is exceeded.  For small number of units the monthly fee is $39.00 per month per unit which includes 60 position reports per month.  Additional reports from the units are $0.35 each and messages sent to the units (like variable changes) are $0.65 each.

At this point, the cost of all the needed hardware components described above would total between $480 and $650.  This could change up or down depending upon several factors, the most significant of which is:  the number of units ordered and in what timeframes delivered. 

See Color Power Point Presentation attached for graphic illustrations.
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