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Image compression has progressed from pixel-level entropy coding, to transform 
coding applied to fixed regions (e.g., JPEG-2K with rectangular blocks). Of interest here 
are substitutions applied to arbitrarily-shaped regions.  For example, object-based 
compression (OBC) segments disjoint, contiguous image regions, and compactly 
approximates each region’s boundary and content (e.g., represented by a codebook 
exemplar). When region boundaries closely approximate scene object boundaries, OBC 
resembles object recognition. Disadvantages include cost of segmentation and region 
boundary representation, and pixel- or object-level distortion in the decompressed image. 

Given a source image with values in Zm, let segmentation produce n contiguous 
regions, each having NP boundary pixels enclosing NA pixels. Let the source have log(m)
bpp, and let boundary pixels in the jth segmented region be represented by NS(j) symbols, at 
an average of k bits per symbol.  If each region is labelled with an Ni-bit tag (e.g., texture, 
color, intensity, and variance descriptors), and Nx bits point to a landmark of the region and 
describe rotation of the texture pattern, then the compression ratio is given by 
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where quantities on the left- (resp. right-)hand side of the addition operations describe 
effects of region contents (resp. boundaries).  Bit rate is given by (CR / log(m))-1.

The author has developed efficient boundary coding algorithms reducing NS to 
O(log(NP)), thus increasing CR up to 2,500:1 for selected outdoor scenes.  Fourier 
descriptors can also yield low NS, and MPEG-4 and -7 support efficient boundary 
representation. Segmentation algorithms, while of primary interest to image understanding 
researchers, are key to the practical success of OBC.  We analyze the complexity of Lee’s 
and Munoz’ segmentation methods [2-4] and relate these to Equation (1) in a time-space 
complexity metric. Additional metrics include semantic similarity between the source and 
OBC-decompressed image, which are especially useful for CR > 500:1.  This would 
eventually support a time-space-distortion metric, for OBC transform optimization. 
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