Sampling and Sensors breakout group

Sampling

Water column

· Need definition of volume required ~ 30-100ml for some applications, 500ml for multiple analyte analysis.
· For the majority of applications maintenance of sample pressure is not necessary

· Gas impermeable bags useful for dissolved gas sampling as they allow degassing without loosing sample.

· Existing systems such as the MBARI Rosette and RAS systems should be investigated

· Ideas discussed included rosettes of vacuum sealed sample jars which are sequentially pierced with a needle via a speta and mini Niskin bottles

· Particles could be sampled by placing filters on the outlet of CTD or other pump sample systems

Solid samples

· Rocks / geology, sediment cores, biology = large samples, and ability to manipulate / intervene 

· This should only be developed for AUVs for applications that cannot be undertaken by ROVs and other existing systems. E.g. rock sampling under ice

· Combine ROV / AUV may have a role here

Sensors
Generic issues

Sensors offer realtime, and high frequency data. To maximise this advantage over sampling sensors for AUVs should have a short response time. This is particularly true if the sensor outputs are going to be used for vehicle navigational control (e.g. plume hunting, or locating a local maxima). AUVs “rub our nose” in the Nyquist sampling limit. The data is likely to suffer from aliasing unless we can be sure that we are measuring at finer temporal and spatial scales than variations observed in the measureand. Fast response sensors also allow us to move from mapping of static features to the investigation of fluxes and time variant systems.

Physical sensors

· COTS systems are adequate for most applications

· Hysterisis in salinity readings may be due to the thermal mass of CTD systems. Schmitt et al. (A fast response, stable CTD for gliders and AUVs, Raymond Schmitt; Robert Petitt,Woods Hole Oceanographic Institution, Proceedings of OCEANS’06 MTS/IEEE – Boston, MA, 18-21 September, 2006) have encountered this problem and developed a CTD that avoids the worst of these effects.
· Systems specifically designed for AUVs are still lacking

· Best practice and experience of these sensors should be mounted on a suitable website

· Collectively the AUV community should negotiate with suppliers for development of systems more closely aligned with their requirement – e.g. low power, no pumping, low thermal mass etc.

Geophysical sensors

· Bathymetry –COTS but power hungry – preserve of the larger AUVs

· Sidescan sonar on AUVs now a reality ~ 100W 

· SAS (synthetic aperture sonar) has advantages over multibeam but is more power hungry (Multibeam 80W SAS 150W+) but more coverage (400m at 2m/s) and can deliver images and 3D info. There is a small dropout (30m swath)

· Magnetometers COTS 3 axis now available

· Gravity meters  - see Johns Hopkins recent work
AUVs as mother ships

· Drop sensors would allow for temporal variation to be monitored – eg the Canadian air dropped ice penetrators, 

· Thesius as a mother ship for Remus class “daughter” AUVs

· Drop of miniature moorings or drifters

· Drop positional buoys for better navigation, or to map changes in an area (e.g. ice)

Chemical and biological sensors

· The community requires an update from the last international workshop (The next generation of in situ Biological and Chemical Sensors workshop, Woods Hole, USA, 13-16.7.2003)

· The science drivers need reviewing to produce an updated “whish list” including what measureands are required and to what specification (accuracy, resolution, time response etc)

· A market analysis of other applications (e.g. Oil industry) would stimulate targeted development

· Development of sensors is an active area of research in Europe and globally

· NOC has sensor development programmes for chemistry and microbiology

· In situ mass spectrometers offer a number of advantages – multispecies, high sensitivity, quantitative data. Recent work at USF has solved some of the calibration issues associated with membrane inlet systems. Surprisingly scientific users have been slow on the uptake of this technology. A relatively large AUV is required (90W power requirement).
