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BRIEF SUMMARY OF RESEARCH OBJECTIVES:

This team proposes to develop a complete software system to automatically identify and annotate targeted animals in video. This effort follows a 3-year project that developed the algorithms for automated detection and classification of “visual events” in video. Thus, the proposed project is presented as more implementation than research; the high-risk elements of this development having been largely surmounted in the previous work.

BRIEF SUMMARY OF OVERALL REVIEW:

The AVED team has made significant progress and is ready to implement the event detection and classification algorithms for actual science use. The primary opportunity for the AVED team to rapidly impact science is with the midwater group, and so they should endeavor to meet the specific needs of midwater science rather than attempting to initially build a system that meets all potential needs and uses.
INDIVIDUAL CRITERIA FINDINGS

Technical Merit

Strengths:

· The team is collaborating with an appropriately expert group at Caltech.

· This system, and the underlying research, is state-of-the-art. The team is well versed with the literature and the state of the art efforts.

· Much of the difficult and high-risk algorithm development is complete.

· The team has demonstrated the ability to automatically identify several species.

Weaknesses:

· At this point, the system has not worked well for all of the test species, so its limits are not yet known.

· The complete system must integrate across other complicated and evolving systems (e.g. VARS). The very complex nature of the problem (identifying particular events or animals) will tend to lead developers towards building complex interfaces, which may make the system as a whole more error-prone. 

Comments/Recommendations:

· This effort is technically interesting, 

· Since the AVED system can be taught to identify some, but not all species seen in video, this method does not seem likely to allow automated classification of the entire community in a habitat.

· The team should endeavor to produce user interfaces that are elegant, understandable, and usable.

· A related capability that the team might consider implementing would be to routinely calculate the size of detected animals using the lasers. This would be of interest to the benthic biology group.

Relevance to MBARI

Strengths:

· Any successful implementation of AVED has great potential to enhance our capability to use an important MBARI resource: the video archive.

· The system is expected to address many of the science use cases next year (notably G, D, C, and A) and will record the results as part of the VARS annotation data repository.

· The Robison midwater biology group is highly enthusiastic about the AVED development. The AVED team has demonstrated a capability to automatically detect three important midwater species. The midwater group expects to be an early adopter of the AVED technology, and expects this technology to change how they approach their science.

· The technology is an excellent fit to MBARI’s skills and staff.  The implementers’ interests and technological capabilities are well matched to the requirements.  The primary science team customer values the resulting capability highly. The ancillary personnel, with expertise in biology and video analysis, are capable experts in their domain.  The team is a complete one.

· The technology is very timely, addressing major concerns within MBARI about the analysis of these data streams, as well as coming challenges in more powerful ocean observing systems.

Weaknesses:

· The Barry benthic biology group does not expect to embrace AVED technology in the near term. The AVED team has demonstrated a capability to automatically detect at least one important benthic species. However, the benthic group studies communities, and so any method that only identifies a subset of species does not hit their target functionality. The benthic group will continue to manually view all of their video transects, and AVED technology is unlikely to change how they approach their science.

· At MBARI, the project may be pressed into trying to do too many different things, too soon. (And may be criticized when it can not do everything in the first year.) This project must necessarily iterate toward solutions, but does not spell out its priorities in that respect.

Comments/Recommendations:

· Rather than try to develop a tool/system for everyone, the AVED team should focus on meeting the needs of their most enthusiastic scientific partner, the midwater group. Further development can follow when they have success in impacting midwater biological science.

· This project has a reasonably good chance of changing an entire ocean observing paradigm (and likely being extended far beyond oceanographic systems). Even lacking that level of success, it is extremely likely that the program will provide numerous advantages to more than one MBARI research program.  There are no obvious technical reasons it should not succeed, given the requested time and resources.

