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Spatial Color Appearance and 
Image Difference Models
(iCAM and the like)





Outline
6 Papers

• MOM (S.N. Pattanaik, J.A. Ferwerda, M.D. Fairchild, and D.P. Greenberg, A multiscale model of 
adaptation and spatial vision for image display, Proceedings of SIGGRAPH 98, 287-298 (1998).)


• iCAM (M.D. Fairchild and G.M. Johnson, The iCAM framework for image appearance, differences, and 
quality, Journal of Electronic Imaging 13, 126-138 (2004).)


• HDR Survey (M.D. Fairchild, The HDR photographic survey, IS&T/SID 15th Color Imaging 
Conference, Albuquerque, 233-238 (2007).)


• iCAM06 (J. Kuang, G.M. Johnson, and M.D.Fairchild, iCAM06: A refined image appearance model for 
HDR image rendering, Journal of Visual Communication and Image Representation 18, 406-414 (2007).)


• Large Color Differences (S. Abasi, M.A. Tehran, and M.D. Fairchild, Distance 
metrics for very large color differences, Color Research and Application 44, 10.1002/col.22451 208-223(2019).)


• ꟻLIP (P. Andersson, J. Nilsson, M. Oskarsson, K. Åström and M.D. Fairchild, ꟻLIP: A difference evaluator for 

alternating images, ACM SIGGRAPH / Eurographics High Performance Graphics 2020, ONLINE (2020).)



MOM (Multiscale Observer Model)





























iCAM









Stimulus Lightness Map



Stimulus Chroma Map



Stimulus Hue Map













HDR Photographic Survey





Inspiration

William Henry Jackson, Mt. of the Holy Cross

19th Century Photographic Surveys of the American West





Procedures
Calibrated/Characterized Nikon D2x 
9 Exposures, 1-Stop Increments (typical) 
Assembly into Linear HDR Image (CS2) 
OpenEXR, 32-Bit Floating Point 
Scene Colorimetry, Appearance, Other Data 
Mirror Ball Image 

All Details Online



Measurement Map
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Camera Characterization

Nikon D2x 
Linear HDR Image Data 
12-Bit RAW --> 16-Bit TIFF --> 32-Bit OpenEXR 
3x3 Matrix from Linear RGB to CIE XYZ 
Verified in a Second Research Project 

Mean ΔEab = 2.5 (Max = 5.5)



Example 
Data Sheet



9-Stop Mosaic



Linear OpenEXR



Locally Rendered



9-Stop Mosaic



Linear OpenEXR



Locally Rendered



Comparison
Linear

CS2 Local

iCAM06



Comparison 2
Linear

CS2 Local

iCAM06





Website

<markfairchild.org/HDR.html>

http://markfairchild.org/HDR.html


iCAM06

























Large Color Differences















ꟻLIP

https://research.nvidia.com/publication/2020-07_FLIP









Plus Hunt and remapping.

Spatial Filtering

























https://research.nvidia.com/publication/2020-07_FLIP



Future: A New Colorimetry



Individual Cone Responsivities


vK20 Chromatic Adaptation Model


Color Appearance Scales & Differences

(Lightness, Saturation, Hue, Brightness, Colorfulness, Chroma) 

Image Filtering/Differences Can Be Applied on Scales



Thank You / Gracias

mark.fairchild@rit.edu


