Data Automation and Knowledge Discovery
The Software and Data System Group (SDS) would like to propose a direction to build a set of applications and tools that can be applied to automatically process the vast amount of data that MBARI (and the external community) deals with and extract meaningful information from those data.  In our strategic planning we found that a weakness, and an opportunity, was that we had more data coming in than we can currently process into meaningful information (knowledge).  This is a trend which will most definitely continue as the new MARS cabled observatory comes online.  An interesting note is that the MBARI strategic plan from 1998 also cited this weakness in the following way

“Data inundation: Our capacity to make observations has outstripped our ability to reduce, interpret, understand, and publish the data.”
It is clear, since this sentiment is still expressed today, that we have not effectively addressed this issue and there is a large potential body of knowledge that has gone untapped in the existing data sets that are collected by MBARI and that are available in the external community.  Extending work that has been done in existing projects like AVED (video classification), VARS (video annotation), SSDS (data storage and management), and MMI (metadata interoperability), this work would produce tools that can search through existing data and find patterns and information that would be difficult to discover by standard statistical tools and/or the human eye. In addition, some up-and-coming requirements will need these types of tools to be successful.  Things like event detection or autonomous decision-making will require that data be processed automatically and enough information extracted so that platforms can make intelligent decisions to collect target data and/or safeguard assets.  Data quality control (QC) was also regarded as a largely unsolved problem due to the lack of resources and inadequate ways of capturing QC rules in automated processing.  This work is also closely related to our other proposal related to Virtual Observatories.  A great deal of the functionality in a Virtual Observatory would require, or be enhanced by, the work that is proposed here.
Many advances in machine learning, feature detection, pattern recognition, data mining, etc. have happened in recent years and could be applied to provide tools that could help solve these issues by automatically processing these data sets.  Many industries are currently using data automation/machine learning tools to help them solve their problems or optimize their business.  These industries include manufacturing, financial management, health care/medical, cancer research, bioinformatics, astronomy, food retailers, defense, meteorology and oceanography.
Appendix A

 (User Scenarios that helped define Data Automation)
Note: These were created by combining several scenarios that were expressed in our discussions
1. Video cameras are recording on the ocean floor with low light (conserving power) and something swims in front of the camera.  The system would figure out that it is a special creature that is rarely observed (or could even be unclassified).  It could then power up more lights (or more cameras) to get as much footage and detail as possible.
2. The observatory group comes in to work and gets a summary report that 6 new instruments have been plugged in and one of the instruments appears to be sending poor data quality (or they are notified when a particular asset starts to send bad data).
3. The AUV is on a mission and finds itself in some unknown state (environment or internal conditions).  The AUV can quickly search through a decision space and find the safest action path to either recover the mission or safely return.
4. A scientist is sent an automatic notification that a new pattern has emerged from the data coming from an observatory.  It turns out that when instrument’s X’s temperature goes above a certain value, activity Y is noticed consistently at a location 2km away.  The scientist then goes to the Virtual Observatory to gather the data and analyze it further.
5. Searching through the raw video footage, it is discovered that when natural characteristic X is found, there is an 80% chance that organisms Y and Z will be found (also things like “patchiness” can be discovered and characterized).

Appendix B

(Existing Efforts and Technologies that could be related/leveraged for Automation Tools)

1. Automatic Visual Event Detection (AVED): http://www.mbari.org/aved/
2. NVO and Data Mining (Jim Gray) : http://arxiv.org/ftp/cs/papers/0202/0202014.pdf
3. Java source code for Bayesian analysis: http://bnj.sourceforge.net/
4. Similar free stuff from Microsoft Research: http://research.microsoft.com/~dmax/WinMine/tooldoc.htm
5. CS Group at Carnegie Mellon doing research in data mining: http://www-2.cs.cmu.edu/~awm/tutorials/
6. Data Mining portal: http://www.dmreview.com/portals/portal.cfm?topicId=230001
7. Commercial product in France for Bayesian analysis: http://www.bayesia.com/GB/produits/bLab/BlabPresentationDM.php
8. Data Mining Solutions Center List of Publications: http://datamining.itsc.uah.edu/publications.jsp
