CASEE young researcher bursary - summary report from first exploratory visit.

Øyvind Tangen Ødegaard works on a PhD on flow field measurements with AUVs at the Norwegian University of Science and Technology (NTNU) and received a CASEE young researcher travel bursary in the beginning of July 2007. From July 24 to 27 he visited NOC to learn about NOC activities, present his own work and discuss how to approach the aims outlined in the bursary application. The two main aims were (1) cooperative development and testing of post-processing and visualization software for ADCP/CTD data from AUV missions and (2) estimation of measurement uncertainty in Earth-referenced ADCP data from AUV missions. 

Dr. Ken Collins kindly provided lodging, interesting and educational perspectives on oceanographic work at NOC and beyond, plus excursions to the Southampton area – even in the form of a NOC diving mission off Calshot Beach.
Informal and highly interesting conversations were held with Dr. Kate Stansfield, Mr. Stephen McPhail and Dr. Maaten Furlong on several scientific and technical aspects of using AUVs as oceanographic observation platforms. They presented experiences and results from the Autosub programme and provided a tour through the workshop to see the vehicles.
Mr. Odegaard presented his ongoing work, with emphasis on the ADCP processing/visualization software he has developed and his use of navigation software developed by the Norwegian Defense Research Establishment (FFI) as part of the HUGIN AUV programme to model the vehicle velocity uncertainty component of final AUV-ADCP measurement uncertainty.
The MATLAB-based processing/visualization software (named ANCOR – ADCP Navigation Correction) was demonstrated and discussed. Since ANCOR georeferences the ADCP and CTD data by a fairly quick and automated process it was mentioned that it may prove particularly useful on the mother vessel between dives, to obtain an easily understandable first impression of the data. Software already exists that quickly pulls data out of Autosub when it is at the surface. Converting the data to the format expected by ANCOR, or adapting ANCOR’s import features, will probably not be too difficult. 

The large datasets produced by Autosub due to its high endurance may, however, represent a challenge to the ANCOR algorithms and to MATLAB as such. Mr. Ødegaard will look into this by testing the software with some large, artificial datasets.
The idea of integrating some of Dr. Stansfield’s ADCP processing algorithms into the ANCOR graphical user interface was discussed. These algorithms are also written in MATLAB. The two sets of code will be exchanged to explore the potential of this idea. 
It was also mentioned that ANCOR’s visualization features make it a potentially useful teaching tool that can be used to facilitate student’s understanding of ADCP measurements and AUV navigation.
It was pointed out that it is desirable from a scientific point of view to obtain better estimates of the uncertainty of georeferenced ADCP data from AUV missions. In situations above DVL bottom-track range the vehicle velocity uncertainty is likely to be a significant component in the final measurement uncertainty, yet this component is only coarsely understood in many cases.

It became clear, however, during the talks that there are significant technical difficulties associated with using FFI’s NavLab software to estimate Autosub velocity uncertainty. Autosub’s suite of navigation sensors can be modeled and simulated in NavLab. That is, realistic artificial sensor data based on user-specified vehicle trajectory characteristics can be generated, but the selection of sensor data that are exploited in the Autosub navigation system, and the way these data are used, is quite different from the data selection and usage in the NavLab algorithms. The estimates of vehicle velocity uncertainty that can be made through NavLab simulations are therefore not directly representative to the performance of the Autosub system.
It was, however, suggested that Mr. Ødegaard can try to estimate the navigational uncertainty that NavLab would achieve if fed low-level data from Autosub’s navigation sensor suite (most significantly accelerometer and gyro data from the on-board IXSEA PHINS unit rather than high-level gyrocompass data). These can then be compared to estimates of the uncertainty associated with Autosub’s current navigation system. These could be obtained from studies of drift between GPS fixes, for example. Such a comparison would essentially represent a comparison of the performance of the HUGIN and Autosub navigation algorithms when using Autosub’s suite of sensors. The technical/scientific value and difficulty associated with this task is thus far somewhat unclear.
