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THE PROCESSING OF COLOUR AND LUMINANCE CONTRAST SIGNALS




FACTORS THAT CAUSE VARIATION IN CHROMATIC
SENSITIVITY
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cone photoreceptor
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(Roorda et al, Nature, 397, 1999) with additional photographs
made by Heidi Hofer

Optical Density

= Differencesin the
optical density of L-
and M- cones
(Typical values in the
range: 0.2 to 0.8)
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From: Sharpe, Stockman, Jaegle & Nathans, In “Colour Vision”, 1999

CLASSIFICATION OF COLOUR VISION
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From: Sharpe, Stockman, Jaegle & Nathans, In “Colour Vision”, 1999

CLASSIFICATION OF COLOUR VISION
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COLOUR VISION ASSESSMENT

How do we quantify hue sensation
and the strength of colour signals?

Colour charts, atlases, tristimulus
values, chromaticity coordinates

Chromaticity relates directly to the
ratio of cone photoreceptor signals
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CONE SIGNALS AND THE CIE (x,y) CHROMATICITY CHART
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THRESHOLD CONE CONTRAST SIGNALS FOR NORMAL TRICHROMATS
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WHY DO WE BURY THE COLOURED SIGNALS IN DYNAMIC

LUMINANCE CONTRAST NOISE?

Minimal congenital
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VARIATION IN CHROMATIC SENSITIVITY IN
“PROTAN DEFICIENCY”
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ESTABLISHING “NORMAL”, AGE-CORRECTED COLOUR LIMITS
(Summary of exclusion criteria)

Over 400 subjects (age range 4-90yrs) were recruited from:

City University Damme Optometrie
London Practice, Netherlands

1. Congenital colour deficient subjects were excluded
(elevated RG thresholds and normal YB)

2. Subjects with medical conditions such as diabetes, hypertension
and ocular abnormalities were also excluded

3. Subjects with abnormal fundus appearance or drusen Right Eye Left Eye
were excluded

4. Subjects with a statistically significant difference in RG
and/or YB thresholds between the two eyes were excluded
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RG AND YB COLOUR THRESHOLDS VERSUS AGE
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RG AND YB COLOUR THRESHOLDS VERSUS AGE

After filtering for recognized medical conditions
Hypertension (88), diabetes & hypertension (14), diabetes (7), ocular diseases (44)
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MONOCULAR THRESHOLDS - NORMAL AGING LIMITS (*20)

RG thresholds (CAD units)

RG thresholds (CAD units)
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BINOCULAR THRESHOLDS - NORMAL AGING LIMITS (*20)
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CONGENITAL & ACQUIRED LOSS OF CHROMATIC SENSITIVITY

Prevalence of congenital colour vision deficiencies
Accepted Prevalence of Color Vision Deficiencies#
Protanope | Deuteranope | Tritanope | P-nomalous | D-nomalous | T-nomalous | Total
1 [ 1.1 | 0.002 | 1 [ 4.9 [ 0 [ 8.002

tener, K.R. & Sharpe, L.T. "Color Vision, from Genes to Perception“, Cambridge University Press.
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CLINICAL APPLICATIONS OF COLOUR VISION ASSESSMENT
RED/GREEN v YELLOW/BLUE LOSS
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LOSS OF COLOUR VISION IN DIABETES: Correlation with
Blood Glucose Indices (Acknowledgments to Imran Ansari & Chris
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CLINICAL APPLICATIONS OF COLOUR VISION ASSESSMENT:
LOSS OF COLOUR VISION IN DIABETES
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CAD TEST APPLICATIONS WITHIN OCCUPATIONAL
AND CLINICAL ENVIRONMENTS
E——

YB-axis

The test quantifies the severity of RG and YB colour
vision loss with applications within occupational
environments

1. The test provides age-corrected, normal limits for
RG and YB thresholds from 4 to 90 years of age

I1l. The test provides reliable indication of acquired loss
of chromatic sensitivity with relevance to the
detection of preclinical diseases of the retina and / or
systemic diseases that affect vision

1V. The test cannot be leant and all other cues that can
affect the outcome of conventional tests are
eliminated

V. The test can be used to detect automatically any
significant changes on repeated testing when
monitoring progress of disease or effects of
treatment

VI. The CAD test is supplied with display calibration
facilities and pass / fail certification limits are
also provided for some occupations
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