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The Global Hawk and Predator surveillance platforms have been extremely successful in
collecting vast amounts of vital imagery data in hogtile regions. Extraction of sgnificant
information for the military from this imagery data requires stitching the images together
and registering them with geographica databases. The function of an image geo-
registration algorithm isto find the accurate spatiad correspondence between a collected
image and an image tied to a geographicd reference. Image geo-regidration isa pre-
requisite for comparing and fusing information across images. Pixe-levd image
correspondence is required for detecting pixel-level changesin the surveyed region,
corrdating and fusng pixe-leved target information, enabling the use of contextud
geographica features for target identification, and mosaicking a sequence of loca images
to congtruct agloba image of the surveyed region. Red-time and accurate geo-
regigtration agorithmswill enable the war fighter to rgpidly respond to military threats
based on currently available surveillance platforms.

An image-regigtration agorithm estimates the sensor-collection parameters that optimize
the correspondence of the image data with areference. An initia solution is given by the
measured sensor-collection parameters. Due to errorsin the measured sensor position and
orientation, there will be sgnificant trandation and rotation errors. The registration

process then uses the image- content information to optimize the correspondence between
the collected image and the reference. Image content information can be extracted at
ather the pixe-leve or at an abstracted feature-level. The mutud informeation gpproach

for registering two images uses pixe-leve data to accurately find the correspondence
between two images. It computes a match metric based on the joint distribution of pixel
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intengties of the two images, and it represents a generdization of pixd-intengty

corrdaion agorithm. This generdization dlows regigration of images from dissmilar
sensors. The throughput requirement of the mutua information agorithm is afunction of

the size of theimage and the desired regidtration accuracy. For typica image sizes, the
processing requirements range from 10 - 100 Gflops. Real-time regidration of streaming
sensor imagery data (e.g., Global Hawk SAR or Predator video) would therefore require a
computer with multiple processors.

This presentation will show that the mutud, information-based registration agorithm is
highly data pardld. Based on this feature, the processing is partitioned into parale tasks,
where each task computes the match metric for a different regigtration hypothesis. This
pardld regidration agorithm has been implemented on a high- performance, embedded
computer and exercised for registering a SAR test image with an ortho-photo reference
image of the same region. The system shows close-to-linear reduction of processing
latency as the number of processors used for the registration increases.
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