A ubiquitous problem in distributed sensing is relating the observations made by one instrument to the observations made by another instrument. This project aims to connect the dots by creating a toolbox of methods for automatically establishing correspondence between sets of observations. The toolbox will include purely data-driven methods, as well as hybrid approaches that utilize metadata and ancillary information (e.g., sensing geometry and parameters, predictive models based on object dynamics). A well-documented applications programmer interface (API) will be provided to insure that future Earth Science Sensor Webs will be able to leverage this capability in much the same way that the numerical computing community has leveraged tools like the LINear Algebra PACKage (LINPACK) and Numerical Recipes. The toolbox will include classical image co-registration techniques using point, edge, and area features, along with new approaches that make use of viewpoint invariant descriptors. The strengths and weaknesses for onboard application of the implemented methods will be carefully benchmarked and reported. The Adaptive Sky Cloud Science Sensor Web simulation, in which multiple instruments work together to monitor clouds over time, will be developed and illustrated using data from A-Train, Morning Train, and ground-based instruments. This simulation will demonstrate that robust feature correspondence can be used to automatically collect object-centric datasets of high scientific value, which could not otherwise be collected.
