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Overview

 Purpose
 Accurate reproduction and analysis of artwork.

 Imaging Workflow
 Spectral capture, processing, and display.

 iccMAX Implementation
 Profile types and tags that mirror a MatLab code workflow.

 iccMAX Profile Generator
 Graphical tool that helps create and debug profiles.
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Purpose

 Why is spectral analysis important for art?
 Produce digital archives that can be accurately reproduced.
 Predict appearance under different light sources.
 Determine component colorants, aiding in restoration and 

providing historical context.
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Purpose

 How would iccMAX help?
 Current workflow requires custom software 

tools for analysis.
 This makes data sharing and collaboration 

difficult.
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Imaging Workflow
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Imaging Workflow

 Multispectral capture
 6 channel camera (Dual-RGB)
 Camera-to-Spectral & 

Camera-to-Tristimulus
matrices are optimized using 
a color target (ColorCheckerSG or 
custom paint target)
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Imaging Workflow

 Paint Concentration 
Estimation
 Linear algorithm 

estimates amount of 
component paints at 
every pixel.

 Result is a paint-channel 
image.
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Imaging Workflow

 Paint Concentration Estimation
 Complex linear algorithm 

involving spectral integration, 
inverse matrices, iterative 
operations and a lot of data.

 iccMAX can handle it!
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Imaging Workflow

 Displaying Paint Images
 Absorption/Scattering to Reflectance.
 Spectral Reflectance to Tristimulus or 

Display RGB.
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iccMAX Implementation
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iccMAX Implementation

 Multispectral Capture & Encoding
 Input Device Profile (SCNR)
 6 Channel Data Color Space (6CLR)
 Absolute Colorimetric PCS Transformation (A2B3, 6x3 

matrix)
 Absolute Reflectance Spectral PCS (D2B3, 6x36 matrix)
 Matrices generated from non-linear optimization outside 

of iccMAX.

4/5/2017

A S
PECTRAL

W
O

RKFLO
W

FO
R

A
RTW

O
RK

W
ITH

ICCM
AX

11



iccMAX Implementation

 Paint Concentration Estimation
 Material Identification Profile (MID) allows for custom 

encoding channels and transformation.
 Device Channel Input transformed to Material Connection 

Space using iccMAX Programmable Calculator (A2M0).
 Material Channels have custom names.
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iccMAX Implementation

 Paint Concentration Estimation
 Paint, Illuminant, CMF spectral data 

are stored as Matrix Sub-elements.
 Pseudo-iterative step written in 

Calculator Sub-element, called 
multiple times.

 Calculator sub-element holds it’s own 
Matrix “sub-sub”-elements.

 Use of calculator requires careful 
tracking of stack contents.
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iccMAX Implementation

 Displaying Paint Images
 Material Visualization Profile (MVIS) allows for 

transformation from MCS to Absolute Spectral 
(M2S3) or Colorimetric (M2B3) or Device (M2A0).

 MID output channels and MVIS input channels have 
matching names.

 MID profiles have MCS flag – MID channels are a 
subset of the single MVIS profile, which contains 
all paint channels.
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iccMAX Graphical Tool

 What does it do?
 MatLab GUI Auto-

generates XML code 
for iccMAX profiles 
based on user input.

 Why is this useful?
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iccMAX Profile Generator

4/5/2017

A S
PECTRAL

W
O

RKFLO
W

FO
R

A
RTW

O
RK

W
ITH

ICCM
AX

16



iccMAX Profile Generator
 Profile Selection

 User selects profile type, input & output channels.
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iccMAX Profile Generator

 iccMAX Processing
 Processing elements and sub-elements can be added, 

deleted, and manipulated using a graphical layout.
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iccMAX Profile Generator

 iccMAX Processing
 Both data and code can be 

copied from a text file, excel 
document, or MatLab variable 
and pasted into the tool.

 Calculator code can be 
written directly in the tool.
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iccMAX Profile Generator

 iccMAX Processing
 Calculator code can 

be debugged in the 
tool.

 Selecting a line of 
code shows the 
resulting calculator 
stacks.
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iccMAX Profile Generator

 Current Status
 The MatLab GUI is far from complete. It lacks most 

profile types, processing elements, and calculator 
operations.

 Collaboration on a more complete tool would be 
welcome!
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THANK YOU
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