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Abstract: 
Images optimized for viewing, images optimized for printing, and images optimized for 
archiving usually do not contain the same digital values, nor should they. Depending on the 
intended usage of a digital image, its image state (color encoding, camera processing, and 
color rendering) needs to be adjusted. In this course, we will discuss the workflow from 
image capture to visualization to archiving and discuss the appropriate color image 
parameters for each step.The tutorial will cover basic concepts in image formation, 
colorimetry, and in-camera processing. Image states and associated color image encodings 
and their relevancy in image capture, communication and archiving environments will be 
defined. The in-camera processing algorithms and associated error sources will be 
discussed. The tutorial is intended for students, researchers, and engineers with basic 
knowledge of digital imaging but little color image experience. 
 
Tutorial Outline:   
    Terms and Definition: 
        Image Formation 
        Illuminants, Surfaces, Sensors 
        Colorimetry 
        Color Matching Functions, CIE XYZ, chromaticity diagrams (xy, u'v'), CIE LAB, CIE 
LUV    
        Color Appearance 
        CIECAM02 
    Color Spaces, Color Space Encodings, Color Image Encodings: 
        Primaries, white-point, color component transfer functions, luma-chroma 
matrices,encoding    
        range, bit-depths, color gamut, viewing contions. 
    Color Image Workflow: 
        Image State 
        Raw, input-referred, output-referred, device dependent 
        In-camera processing algorithms 
        Demosaicing, color constancy, linearization, flare removal, color rendering 
 
Speaker’s Biography: 
Prof. Sabine Süsstrunk leads the Images and Visual Representation Group (IVRG) in the 
School of Computer and Communication Sciences at the Ecole Polytechnique Fédérale de 
Lausanne (EPFL), Switzerland, since 1999. Her main research areas are in computational 
photography, color imaging, image quality metrics, image indexing and archiving. From 
2003-2004, she was a Visiting Scholar in the Computational Color Reproduction Group at 
Hewlett-Packard Labs in Palo Alto, CA, USA. Sabine is an Associate Editor for the IEEE 
Transactions on Image Processing and served as chair or committee member in many 
international conferences on color imaging, digital photography, and image systems 
engineering. She was the Technical Secretary of the International Color Consortium (ICC) 
from 2000-2001, Vice-President and member of the board of IS&T, the Society of Imaging 
Science and Technology, from 1999-2003, and is currently Director of CIE Division 8 
(Commission Internationale de l'Eclairage, Imaging Technology). She is a senior member of 
IS&T and IEEE. 


