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PRINCIPLES OF LIGHT AND COLOR MEASUREMENT
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TODAYôS AGENDA

ÅLight & Color Theory

Å What is light?

ÅQuantifying Human Visual Perception

Å Photometry and colorimetry

Å CIE tristimulus curves

Å How to calculate CIE-matched color values

ÅLight & Color Measurement Systems

Å Optical metrology devices for light measurement

Å Benefits of CCD imaging technology

ÅExample Applications
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LIGHT & COLOR THEORY
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Ultraviolet Infrared
(UV) (IR)Visible Light

WHAT IS LIGHT?

Visible light is a tiny range of the electromagnetic spectrum to 
which our eyes respond.

Gamma Rays
< 0.01nm

X-Rays
0.01 -10nm

ċ UV
10 - 390nm

IR Č
700nm - 0.0003m

Microwaves
0.0003 - 1m Radio Waves

>1m

Light is made of photons : an electric field combined with a 
magnetic field, moving through space.
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SPECTRAL POWER DISTRIBUTION
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Wavelength Ȉ(nm)

D65 (Sunlight)

Illuminant A

LCD Blue

LED Red

HeNe Laser

Every light source is defined by its unique
Spectral Power Distribution (SPD)

SPD = Light power (Watts) at each wavelength 
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HUMAN VISION

The human eye has three 
types of cones (S, M, and L) 
that are each sensitive to a 
range of wavelengths of light.

A cone cannot detect the 
individual light wavelengths.  
Rather, a cone sees the sum 
total of light from all 
wavelengths under that coneôs 
spectral sensitivity curve.
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The human eye is sensitive to and 


