a) New Projects

Statement of the problem, why it is important

· Many critical aspects of the environment are captured only by visual imagery, e.g.

· Abundance of organisms like jellies

· Seafloor characteristics & organisms

· We have many new platforms capable of generating scientifically interesting imagery.

· Our current bottleneck is the ability to interpret imagery.
How does it relate/contribute to MBARI’s mission and strategic plan?
· This project addresses these themes of MBARI’s Strategic plan:

· Develop innovative technologies to address important questions:  image classification is required for many biological sensing problems.

· Utilize developments to explore and understand natural systems:  we envision supporting efforts like CANON and possibly also ocean visualization initiative.

· The Packard Foundation’s Ocean Vision includes a monitoring activity, for which our citizen science approach may prove useful.

· Example:  Monitoring programs require comparatively simple observational programs to be affordable.  The Coral Health Index is an example of a monitoring program that depends of three types of observation, one of which is an evaluation of the state of the benthic habitat.  This is done using bottom imagery, for which DIRAC could provide an analysis framework.

Approach to the problem
Work w still images first


Possibly provide other information on request 

[what does the system do, what are its parts, and what does it provide] 

[state-of-art discussion]

Out approach will start with a stream of images.  Initially, we will leverage the hundreds of thousands of publically available VARS frame-grabs, but eventually we will add in additional image streams as they become available, such as AUV-mounted cameras, the Jelly-cam, and perhaps images that AVED has found “interesting” from other sources such as Eye in the Sea.

Multiple public participants will annotate each image in multiple ways.  Each participant will determine the level of classification they wish to pursue. Some may just say an image is interesting or uninteresting. Some will be able to draw a box around what they see and say it is something worth studying more, or maybe even make the first call – i.e., is it a fish or a worm or some kind of detritus.  Others may characterize the features they see, i.e., it has 4 fins, 2 eyes, a tail, it’s red on top and blue on the bottom, and has whiskers.  Some may wish to label the taxonomy of what they see, much as the video lab experts do now, but aided with visual cues along the way. Overlapping, multi-technique annotation on each image will statistically improve the odds of good science.  It will also improve our understanding of what kinds of images are difficult to classify.  

Users will be rewarded for their efforts by assigning them status “badges” – perhaps something like “undergrad” followed by “grad”, “postdoc”, “scientist”, “nobel-laurate”? 

Initially, the VARS knowledge-base and VARS public data set will be leveraged heavily, especially for 

· Providing exemplar images for each species.  

· Providing a training set for getting new users up to speed.

· Providing reference annotations to evaluate how well public annotators do
While AVED may be used as a first filter to remove truly uninteresting images, the collection of human-drawn boxes of interest may be useful for training future versions of the AVED classifier.
[highly flexible – not dependent on years of machine learning specialization around a particular problem
[education & outreach connection
[coolness rating for imagery to cull out interesting stuff for education & outreach & maybe science
[realtime imagery
[what are our unique problems 

· far greater diversity of images, 

· complexity & size of classification schemes, 

· complete absence of this data without creating such capabilities (e.g. birders exist, VARS), 

· unique imagery – outside folks usual domain of experience, 

· objects are more malleable e.g. squid, jellies, etc.]

[broader impacts – focusing a portal for interpretation of marine imagery – not just one-off – must flexible & adaptable

[must accommodate an expanding knowledge base – Coral Reefs, upper water column – not represented in existing knowledge base, so will motivate growing knowledge base

***[education – annotation is part of education

[are video snippets being acquired for VARS annotations?  George?

[Automated VPR interpretation an example of a machine recognition  

[VARS needs an extension – need to have properties of organisms (e.g. eyes)  - Steve doing this for ctenophores now – would let one use an observation of a feature to select the subset of organisms with that feature…

[Annotating video as crowd source project is also new – example is solar flare video…

[Building blocks


VARS


AVED


Knowledge base expansion – Steve’s ctenophore 

20Q algorithm
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b) Continuing Projects

If the proposed project includes multiple individual projects, please list each of these projects as a subheading in the proposal. For each subheading, please address the following:

Current status of project and results to date
   [Click here to enter text]   
Significant changes from previous project proposal 

   [Click here to enter text]   
Publications based on the results of this project only
   [Click here to enter text]   
c) New and Continuing Projects: Plans for 2012
Research Activities
In support of engineering development, need researchers to provide exemplar images for each species in the VARS knowledge-base (to the extent that such images exist).
Development of metrics to evaluate success and usefulness of DIRAC citizen science.

The effectiveness of training AVED with images labeled by experts, versus non-experts should be studied.    

As public annotations become available, metrics will be applied to data collected.  Need report on success and shortcomings of this effort.

Engineering/technology development

This is a new project, but which builds both upon work by Support Engineering in developing the Video Annotation and Reference System (VARS), work performed within the Autonomous Ocean Sampling Network research group in developing the Collaborative Science Portal (CoSci), and work performed by MBARI Software Engineering in developing the Automated Visual Event Detection (AVED) system. 

Development methodology will be tight-cycle agile development, which will be aided by the fact that most deliverables are user interfaces.  Anticipate that a significant amount of feedback can be garnered by usage analytics, rather than burdening users with surveys, etc.
Fortunately, it appears that the existing VARS software back-end can serve well as a basis for data collection.  It already can handle the multiple layers of annotations by multiple users that is anticipated for this project, and it has a proven usage history.  Leveraging the VARS back-end has several other benefits.  The knowledge base can be used without modification and the "expert" VARS annotations can be directly loaded into the citizen science database for comparisons and training.  Would even allow citizen science annotations back into the main VARS database, even if that feature is never actually used.

For back-end data management, DIRAC will also leverage the AVED metadata model that, at its core, defines an "Event" that has descriptive information about that event, e.g. "Bounding Box", "Size", "Saliency",  "PredictedClassName", "ClassName", etc.  In video, these "Events" can persist over many frames, and in still frames, they do not. Also, thanks to Brian Schlining, there is an AVED-VARS import Java module that can do the mapping of AVED data into VARS.

Using AVED as a bottom-up model, we can scan images and present "here is what the machine found interesting", "what do you find interesting ?" to the user.  In this use scenario, the user can focus on things they may otherwise miss.  There is also the novelty of using machine vision - based on human vision - that some might find interesting. Another advantage of leveraging AVED metadata is that the AVED classifier uses supervised learning in the form of images, and these images need to be labeled by human experts. 

Back to GUI development…

Field programs (detail ship requirements/deployments)
   [Click here to enter text]   
Specific deliverables
April 2012: Public VARS available for limited annotation via alpha-release interface

May 2012: Public VARS available for public annotation via beta-release interface
June 2012: Public VARS available for public annotation via v 1.0 release interface

July 2012: Summary report on information collected from public annotation of VARS data.

Milestones (see last page for personnel classification list)
   [Click here to enter text]   
� How about novice, beginner, expert?  





