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Color Reproduction in Color Imaging

Challenge: Color 
imaging devices 
possess different 
capabilities.

Solution: Standard 
color 
specifications and 
color 
management 
solutions.  

Real world 
scene

Aquisition 
systems

Transmission 
systems

Output 
systems

Human visual system

Goal: Reproducing 
real world scene 
appearance as 
faithfly as possible 
to human 
observers.
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Color Satandards

• Define

• System colorimetry /color space

• Primaries (Chromaticities)

• White point

• Transfer functions

• OETF, OECF, EOTF, OOTF

• Bit depth, Frame rates

• Resolution, ... 

• Common standards 

• ITU Rec. BT.709

• ITU Rec. BT.2020

• ITU Rec. BT.2100
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Color Management: 

• Device-independent paradigm

• Each input and output device is connected to a reference color 
space. 

• The Academy Color Encoding System (ACES) 

• ICC profile-based Color Management System (CMS)

Billmeyer and Saltzman's Principles of  Color Technology, 4th Edition
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https://www.oscars.org/aces/what-are-advantages-using-aces-color-correction


Web Color Managment
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HDR Color Managment

HDR image

Input Device

Color Managment 
System

Output Device

sRGB

XYZ or JzAzBz 
color space

HDR image in RGBE format, linearly normalized sRGB result following the iCC profile conversion

• HDR formats are not 
supported on browsers yet.

• The transformation is 
simulated on MATLAB. 

• Additional tone mapping 
is necessary.
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Tone Mapping for HDR Color Managment
Linear HDR Gamma 1/2.2 Reinhard et al. Global TMO Reinhard et al. Local TMO
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Example tone mapping curves to 
various  display black levels and 
display white levels, given in ITU-R 
BT. 2390-8.

Hue Shift and saturation change are 
expected to be noticeable with such 
global compression of image 
dynamic ranges. 

The acceptability of such changes 
among the end users or how much 
they affect the artistic intents of the 
content creators also incur another 
question. 
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https://www.itu.int/dms_pub/itu-r/opb/rep/R-REP-BT.2390-8-2020-PDF-E.pdf


Current Content production and Devices 

Small gamut & SDR

WCG & HDR

Tone Mapping

Inverse Tone 
Mapping

LDR Content

HDR displays LDR displays

High dynamic range imaging: device interoperability 

HDR Content
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Reverse Tone Mapping
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Color Managment for Good Color Fidelity

Device Profile

Input Device

Color Managment 
System

Output Device

Device Profile

Tone mapping

Gamut mapping

Color Apperance

sRGB ProPhoto-RGB
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Summary

Current browser color management solutions works well with tagged contents in sRGB color 
gamut. 

HDR and WCG support with more adaptive tone mapping solutions  is required.

Computationally efficient and color appearance preserving tone mapping operators could be 
interesting.

SDR images to HDR conversion needs more color corrections than just expanding the luminance 
ranges. 

Perceptual color spaces with good luminance and chrominance chanel separation/independence 
could solve most hue and saturation related color fidelity problems.
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