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This paper presents data on CIELAB chromatic contrast 
sensitivity collected in a psychophysical experiment.                
To complement previously published data in the low-frequency 
range, we selected five spatial frequencies in the range from 
2.4 to 19.1 cycles per degree (cpd). A Gabor stimulus was 
modulated along six chromatic directions in the a*-b* plane. 
We also investigated the impact on contrast sensitivity from 
spatial orientations – both vertically and diagonally oriented 
stimuli were used. The analysis of the collected data showed 
lowest contrast sensitivity in the chromatic direction of around 
120° from the positive a*-axis. The contrast sensitivity in the 
diagonal spatial orientation is slightly lower when compared to 
the vertical orientation. 
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Figure 1. Vertical Gabor stimuli modulated at six CIELAB chromatic 
directions with equal ab contrast. Top row: 0°, 30°, and 60°. Bottom row: 
90°, 120°, and 150°. Best viewed in the electronic version of this article. 
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Figure 2. Contrast thresholds for the vertically oriented stimuli at different 
spatial frequencies. The actual measured thresholds are shown with 
stars, along with the fitted ellipses. 

Figure 3. Contrast thresholds for the diagonally oriented stimuli at 
different spatial frequencies. The actual measured thresholds are shown 
with stars, along with the fitted ellipses. 
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Figure 4. Contrast sensitivity for the vertically oriented stimuli at the six 
(color-coded) chromatic directions. The 95% confidence intervals at each 
measured spatial frequency are marked with ‘×’. 

Figure 5. Contrast sensitivity for the diagonally oriented stimuli at the six 
(color-coded) chromatic directions. The 95% confidence intervals at each 
measured spatial frequency are marked with ‘×’. 

32927th Color and Imaging Conference Final Program and Proceedings



Vlado Kitanovski received his B.Sc. and M.Sc. degree in Electronics 
from the Ss. Cyril and Methodius University in Macedonia in 2005 and 
2009, and a PhD in Computer Science from the Norwegian University 
of Science and Technology in 2019. He has worked on different image 
processing and color imaging topics and published around 20 peer-
reviewed papers. Currently, he is a postdoctoral researcher at the 
Norwegian Colour and Visual Computing Laboratory at NTNU. 

Alastair Reed received his B.Sc degree in Physics from Imperial 
College, London in 1975 and a Ph.D. in Physics from the University of 
North London in 1979. He went on to do color image processing for 5 
years at Crosfield Electronics in Hemel Hempstead, England and 12 
years at Cymbolic Science International in Richmond, Canada before 
coming to Digimarc in Portland, Oregon 20 years ago. Alastair is a 
Principal R&D Engineer at Digimarc and his work has involved 
modeling the human visual system and the print process, to reduce 
watermark visibility. 

Kristyn Falkenstern is an R&D Manager at Digimarc, a technology 
company based in Oregon.She is responsible for driving enhancement 
and print quality aspects of Digimarc Barcode while managing one of 
the research teams. She received her PhD in Image and Signal 
Processing fromTélécom ParisTech.In 2009 she completed her MSc in 
Color Science at the London College of Communication. 

Marius Pedersen is professor at the Norwegian University of Science 
and Technology. His work is centered on image quality assessment; he 
has more than 60 publications in this field. He received his PhD in 
color imaging (2011) from the University of Oslo. He is currently the 
head of the computer science group in Gjøvik in the department of 
computer science, and the head of the Norwegian Colour and Visual 
Computing Laboratory, both at NTNU. 

330 Society for Imaging Science and Technology


