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Recent advances in space and computer technologies are revolutionizing the way remotely sensed data is collected,
managed and interpreted. The development of efficient techniques for transforming the massive amount of collected data
into scientific understanding is critical for space-based Earth science and planetary exploration. Although most currently
available parallel processing strategies for hyperspectral image analysis assume homogeneity in the computing platform,
heterogeneous networks of computers represent a very promising cost-effective solution expected to play a major role
in the design of high-performance computing platforms for many on-going and planned remote sensing missions. This
paper explores techniques for mapping morphological hyperspectral analysis algorithms, characterized by their scalability
and sub-pixel accuracy, onto heterogeneous parallel computers. Important aspects in algorithm design are illustrated
by using both homogeneous and heterogeneous parallel computing facilities available at NASAs Goddard Space Flight
Center and University of Maryland. Experiments reveal that heterogeneous networks of workstations represent a source
of computational power that is both accessible and applicable in many remote sensing studies.
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Because of the growing use of multimedia content over Internet, Content-Based Image Retrieval (CBIR) has recently
received a lot of interest. While accurate search techniques based on local image descriptors exist, they suffer from very
long execution time. We propose to accelerate CBIR on the RDISK machine, a cluster of FPGA-enhanced hard-drives, that
follows the philosophy of smart-disks. Our platform combines coarse and fine grain parallelism thanks to the concurrent
use of the cluster nodes and of a programmable logic device. The implementation of the CBIR application on this mixed
hardware/software platform follows a strict methodology, that was validated on realistic data-set (image database of more
than 30,000 images). This methodology allows us to adapt the original algorithm to suit a hardware implementation, and
to select the values of some key design parameters to maximize global performance. Our preliminary results indicate that
Speed-ups between 120 and 200 could be obtained for a cluster of 32 nodes compared with a software implementation
Tunning on a standard desktop PC.
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