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High performance focal planes are currently being developed to achieve extraordinarily high resolution and wide fields of view. Gigapixel and larger focal planes promise unparalleled visual acuity in diverse applications, including medical imaging, biological imaging, optical inspection systems, military surveillance, planetary instruments, and astronomical observatories. At the same time, large focal planes present unique challenges to data handling and processing systems, especially in applications that require rapid response to transient events that might otherwise be buried in a flood of data. 

Despite the apparent technological difficulties in achieving real-time perception and response, biological evolution offers abundant proof that such systems are possible.  Just as a falcon uses the foveal regions of its retina for enhanced visual acuity in dynamic environments, synthetic fovea offer a new capability for quickly and efficiently extracting useful information in real time from a high-resolution data stream. 

Our vision is to combine the speed, flexibility, and adaptability of foveal imaging systems with ultrahigh resolution focal planes. Our approach is to design a powerful new parallel-processing computer architecture that is flexible and scalable to mosaic arrays of high performance CCD and CMOS imagers. SyFT will not replace the transmission and storage of raw image data which are essential for many applications, but it can transform high performance focal planes into intelligent visual systems, and, as in biological evolution, open new opportunities and pathways of perception in scientific imaging.  
About the speaker. Dr. Hoenk’s research interests range from materials science and physics to high performance imaging detectors and biomimetic microsystems. At Caltech and JPL's Microdevices Laboratory, Dr. Hoenk developed many sensors and instruments for the in situ exploration of Earth and Planetary atmospheres, including the development and demonstration of the first delta-doped CCD and CMOS imaging arrays. 
