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OUTLINE

• Introduction 

• Operations

• XML Representation

• Types of Operation Encodings

• Extended Structures in XML

• Example 1: Spectral Estimation using Calc elements

• Example 2: BRDF using Calc elements

• Limitations
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Important Documents

• iccMAX Specification 

http://color.org/specification/ICC.2-2019.pdf

• White paper 45: Calculator Element Programming

http://color.org/whitepapers/ICC_White_Paper45_Calculator_Programming-v3.pdf

• RefIccMAX - Win32 executables 

http://color.org/iccmax/index.xalter

• Examples of Calculator Element Programming in iccMAX

http://www.color.org/DevCon/devcon2020/index.xalter

https://www.ingentaconnect.com/contentone/ist/lim/2020/00002020/00000001/art00028
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Calculator Element Script Programming
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low-level scripting language

Eg:

Eg:

Eg:     greater security and predictable behaviour

Eg:     allows more than stack operations

2

3

2 3 add or
2 3 mul    etc.  

32-bit data parameter

Eg:

A stack-based programming model

Inside multiprocessingElement tag

Postfix Notation



OPERATIONS

➢ take data off the stack

➢ directly perform some computational operation

➢ apply a processing sub-element

➢ get data from a CMM environment variable

➢ place data onto the stack

➢ get data from input channels

➢ store data to output channels

➢ store data to indexed memory

➢ retrieve data from indexed memory

➢ manipulate stack values

➢ conditionally select operations to perform
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XML REPRESENTATION
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Calculator elements are encoded in binary structures. (Clause 11 of iccMAX Specification)
Textual representation defined in (Appendix F iccMAX Specification)



EXTENDED XML REPRESENTATION
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TYPES OF OPERATION ENCODINGS
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1. Floating point constant operations

2. Channel vector operations

3. CMM environment variable operation

4. Sub-element invocation operations

5. Stack operations

6. Matrix operations

7. Sequence functional operations

8. Functional vector operations

10. Selection operations

9. Conditional operations
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TYPES OF OPERATION ENCODINGS
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2. 

4. Sub-element invocation operations
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6. Matrix operations

TYPES OF OPERATION ENCODINGS
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9. Conditional operations

TYPES OF OPERATION ENCODINGS
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EXTENDED STRUCTURES
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1. IMPORTS 2. VARIABLES

TANZIMA HABIB



EXTENDED STRUCTURES
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3. MACROS 4. SUB ELEMENTS



EXAMPLE 1: SPECTRAL ESTIMATION
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1. Spectral Estimation using classical PCA [Fairman and Brill]

• E – the three principal components corresponding to the first three highest 
number of eigen values.

• Eo – the average spectral reflectance of the training data
• T = A’R   ------------------- (1)
• EC = R – Eo ------------------(2) 
• A - weight set for tristimulus integration 
• C – coefficients of principal components, R - reflectance

Mean Centred 

Coefficients

Principal 
Components

Average Training 
Reflectance 
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EXAMPLE 1: SPECTRAL ESTIMATION
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EXAMPLE 1: SPECTRAL ESTIMATION
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sRB Image 

XYZ (E.g. illuminant D65)

apply classical PCA            icc profile

Estimated Reflectance image

(31 channels )



EXAMPLE 2: BRDF IMPLEMENTATION
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• Input – TIFF file with BRDF 
coefficients

• An MID profile to read input 
and pass to the MCS

• An MVIS profile to use MCS 
as input and apply the encoded 
BRF model

• The incidence and viewing 
angles supplied at runtime

• Output – TIFF containing XYZ 
values at a new geometry 
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EXAMPLE 2: BRDF IMPLEMENTATION
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40/0 40/40
Input Output



Thank You
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