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Abstract 

In image analysis, processing and understanding, it is highly desirable to be able to 
process images and feature domains by methods that a.re specific to thest! domains. We 
show how the geometric:al framework of scale.space flov.-s is moot convenient for thfa 
purpose, anrl demm1strate1 as an example, how different mo<leis of color µcrception 
can be interpreted as different geometries of the color space and result in a variety 
of processing schemes, We go beyond these models and show how one can switch lo� 
ntlly between the £1 and L2 norms for different processing flows of spatial and oolor 
domains. The parameter that interpolates between the norms is the magnitude of con­
.tra.st/luminan-ce, taken here as a local function of the image embed<liug space. The 
resulting spatial and grey lcvel/huninance preserving flow, can be used for condilionu.l 
drmoising and segmentation. These examples demonstrate that the proposed frame­
work can incorporate context or task-related data, furnished by either the human user 
or an active vision subsystem in a coherent and convenient way. 

1 Introduction 

In a \"Miety of applkations of denoising, smoothing and enhaneem.ent of imagc:8
1 

it is 
advantageous to have simple and automatic "'buttons" that enable control the local 
smoothing of an image or foat.ure space according to some a priori knowk-.:lgc of the 
class of images to be processed and the task at hand. 

We µresent and implement a method that employs the recently-proposed �met­
ric Beltrami framework for non-linear sca..le-space methods {12]. According ta thiB 
framework, an imag-e is treated as an embedding of a manifold in a higher dimensional 
spati<tl-foaturc manifold, The embedding manifold is a hybrid space that combinN> spa� 
tial coordinates and a variety -0f feature coordinates. Tbe features may include apart 
from intensity and color, nlemcnts of the intcnBity jet. bundle (basically <lerivative:i of 
the intensity), wavelets' parameters like typical local si7.e and orientation, statistical nd 
others characteristics. The choice of the appropriate embedding space depends on the 
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