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Introduction 
 
Image compression, encryption, and pattern recognition are technologies in 
computer science that are emerging as crucial supports for diverse applications 
in many fields. Traditionally, image compression is directed toward increasing 
storage efficiency, effective communication channel bandwidth, and data 
security. Illustrative applications include videotelephony, remote sensing, and 
Internet delivery of still imagery and video, as well as storage, retrieval, and 
processing of medical, military, or environmental image processing. Increasingly, 
image compression is being used to reduce data prior to processing — in 
practice, special types of compression transforms can be employed in 
preprocessing to extract key features from imaging sensor datastreams. 
 
In particular, researchers are focusing on the segmentation and understanding  
of digital imagery using pattern recognition technology. Examples include 
partitioning of remote sensing datacubes into spectral regions and features of 
mission-specific interest, as well as exploiting multispectral or hyperspectral 
signatures for medical imaging, military target recognition, or security 
applications that integrate compression and digital watermarking.  
 
A key topic of interest emphasizes how spatial properties of image data support 
compression as well as pattern recognition. However, the union of object 
recognition and object-based compression increasingly offers useful insights into 
this challenging problem. Finally, although numerous perceptual measures have 
been developed for assessing image quality in decompressed imagery, there 
remain few measures that address non-perceptual problems such as local (e.g., 
feature-specific) distortion in objects or classes of objects typically present in 
medical or military images. Additional problems in image and video quality 
measures include their correspondence with human evaluations of image quality, 
as well as the poorly understood process of semantic correspondence between 
images or video sequences. 
 
This conference on the mathematics of data and image pattern recognition, 
compression, and encryption addresses the theory, design, analysis, and testing 
of pattern recognition, compression, and encryption (e.g., watermarking) 
algorithms. In response to conference presenters’ and attendees’ requests in this 
and previous years, we continue to emphasize security applications and 
theory/practice of error measurement. Example applications include video 
analysis and compression (e.g., surveillance and remote sensing), as well as 
survivable watermarks. Thus, the first session of this conference addresses several 
theoretical issues in compression, in particular, model-based analysis and 
optimization of compression transforms for emitter location (TDOA and FDOA), 
object-based compression of video sequences, and optimal wavelet selection.  
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The second session addresses a crucial area of compression theory and algorithm 
design, namely, the analysis and quantification of error decompressed imagery. 
Theory, algorithms, and practical techniques are presented for estimating error 
using a perceptual model based on foveation and eye movements in the human 
visual system. Compression of 4D volumetric medical imagery is discussed in terms 
of computational cost and error, then permutation-based codebook design is 
explored as a technique for improving the efficiency of lossless compression.  
 
The third and fourth sessions cover watermarking and security, which are key to 
commercial multimedia applications (e.g., anti-piracy measures). The 
identification of watermarking using adaptive model-based analysis of neural 
networks and embedding of watermarks in the compressed domain are featured 
papers. Also, watermark insertion strategies for MPEG are comparatively 
evaluated. 
 
The fifth session emphasizes error analysis techniques, including computational 
error analysis. The first two papers concentrate on the theory of optimal filter 
selection in orthogonal expansions, with application to optimization of finite 
impulse response filter banks. The final paper in this session discusses a bit-level 
technique for precise estimation of arithmetic error in floating-point 
computations, which is germane to the assessment and prediction of 
compression transform error. 
 
The sixth session focuses on hyperspectral imaging theory, in particular, analysis of 
biomolecular imaging and fluorescence with respect to non-linear mapping 
techniques. Other topics include hyperspectral imaging of non-stellar 
astronomical objects, including enhancement based on mixture model theory. 
 
Throughout its 11-year history, this conference has successfully convened 
numerous scientific researchers from many nations in a variety of theoretical 
development, analysis, and test areas pertaining to pattern recognition, 
segmentation, image understanding, compression, coding, and encryption. 
Despite their success in defining and resolving several important problems in 
image and video representation, much research remains in the basic 
mathematical nature, characterization, and performance analysis of pattern 
recognition and compression algorithms. For example, what properties of data 
facilitate compression or encryption; in particular, what makes digital watermarks 
survivable in given data and processing contexts? 
 
The next conference in this series, scheduled for the SPIE 2009 annual meeting, will 
continue the topical focus of this conference, extending the area of pattern 
recognition to analyze extremely low bit-rate video compression, as well as 
forensic watermarking. The continued emphasis on theory and algorithms for 
data security will motivate engineers, scientists, and algorithm designers to 
investigate new areas of compression, coding, and encryption technologies. 
Planned areas of emphasis include, but are not limited to, forensic watermarking 
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that is robust to attack as well as provides a means for tracking attacks. 
Continued emphasis will be directed toward compression theory and algorithms 
for exploiting digital signals and imagery acquired via sensor networks. 
Hyperspectral image processing, as well as sensing and processing using 
compressed datastreams only, are planned topics for our 2009 conference. We 
also plan to continue emphasizing error analysis and performance metrics for 
compression, computation, and image/video perception. Related illustrative 
application areas will emphasize environmental, forensic, law enforcement, 
military, and medical image and signal compression and encryption. 
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