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Motivation

Wireless communications with the AUV is important to allow us to operate it in the most efficient manner. When the AUV surfaces, we need to know where it is so we can pick it up on the ship. Acoustic comms may become an integral part of the missions if ground truthed accurate positions are needed. This study explores various options for radio and acoustic communications.

Present

What we have today in the ALTEX vehicle is a Freewave 900 MHz spread spectrum radio modem capable of running a SLIP link at 57 kbps. We have yet to determine the range from a ship to the AUV, but it should be at least 5 km in a low sea-state. For acoustic comms, we have a 2-bit Edgetech “acoustic release” modem. Its range is about 1 km, and it can receive binary commands like abort mission, or return to ship. The dorado AUV also has a strobe light beacon which is great for dusk and night-time and a radio direction finder (RDF) beacon which never seems to work so well.

RF Options

The Freewave radio is one of the best radios on the market for low bandwidth communications, but since we need to run SLIP from the MVC to a ship-side terminal server, no IP bridging can be done. Data-Linc’s SRM6200E product is a Freewave 900 MHz modem with an ethernet interface capable of bridging networks. This would allow us to bypass the use of separate terminal servers and MVC software to get an IP connection to the AUV from the ship. We should also be able to talk to any other ethernet devices on the AUV without additional protocols or software. The MVC would not even have to be on-line. Data-Linc also managed to get at least 100 kbps of throughput with their radios.

True wireless ethernet like 802.11b (11Mbps) would be nice but the maximum range (<100m) would not meet our spec in the ocean. Though this would be a good thing to have when we are in port, instead of draping 100m of CAT5 cable across the dock to the ethernet drop. One can imagine a plug-in ethernet radio module that you plug into the comms tether, if we cannot find room for yet another piece of hardware and another antenna. If we are to go with an 802.11b solution, I would make sure it could bridge networks as in the discussion in the previous paragraph.

Satellite and Cellular Options

A direct satellite link to the AUV would be good for the cases when the support ship is further than 5km away from it. In the past other institutions have used Iridium, GlobalStar, Argos, and terrestrial cellular telephone modems. Bandwidths are low around a nominal 10kbps. But this is fast enough to transmit some health and position data. Sprint PCS will be upgrading to the new 3G standard soon which will allows bandwidths of at least 100 kbps this year over their cellular network.

Acoustic Options
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