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SUMMARY

 Motivation and aims.  

 Issues and contributions. 

 Conclusions and perspectives. 



1.1. FOREWORD

 Does not consider chemometrics (sensometrics) from its purpose 

(Extract knowledge from data) but its two main components (data and 

methods)

 The data sets are conceptualized as matrices and methods use 

intensively matrix algebra.

 The matrix algebra is an essential component of chemometrics

(sensometrics).



1.2. STARTING POINT…

 Increasingly, the matrices involved in chemometrics (sensometrics) are associated 

with one or more partitions.

 The partitions are an important aspect of data and methods in chemometrics 

(sensometrics) 

 The partition can be an important part of the data sets themselves. (Example multiblock data)

 The partition can be a part of the method (clustering methods)

 The partition can be latent which emerged during the implementation of algorithms (eg. Cross-

validation procedure).
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1.3. HYPOTHESIS AND AIMS

 Aims

 To formalize a framework for computing on partitioned matrices.

 To introduce rules and concepts to perform computation on partitioned matrices.

 To study the contribution of this framework in chemometrics (sensometrics).

 Interests. 

 A framework that provides powerful tools for fast prototyping algorithms.

 A framework that offers effective tools to disseminate and implement chemometrics 
(sensometrics) algorithms and methods. 

 A framework inspired by chemometrics (sensometrics) for new developments in mathematics

tree is matrix algebra. 

the forest is partitioned matrix algebra.

the tree that hides the forest



2.1. ISSUE (1)

 Partitionned Matrix= Matrix + Partition of the positions of its elements.

 Block-matrices are partitioned matrices where the partition of its elements 

can be described as a partition on the rows or columns or both at once.

(3) blocks (4) blocks

Bloks are not  matrices

Bloks are matrices 

and 

The global organization of the 
blocks is not a matrix
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(4) blocks

Both Blocks and 

their global organization 

define matrices  
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How to choose an appropriate class from several kinds of partitionned

matrices ?  

Several kinds of partitionned matrices 



2.2. CONTRIBUTION (1)

 Partition of an integer.

 A partition on an integer n in k parts is a decomposition of n as :

 denotes the set of partitions of n in k parts.

 Partition of a pair of integers.

 A partition of a pair of integers (n,p) is an element of 

 Block-Matrix.  

 An element of                                            is called block-matrix

 A block-matrix is a pair of a matrix and a partition of its dimension. 

 A partition of the dimension of a matrix is called Block-dimension.

 Notation for block-matrix
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Definitions and Notations for block-Matrices 



BlockMatrix toolbox BlokBerry Package

David Legland.

https://github.com/dlegland/BlockMatrixToolbox

Gaston Sanchez

https://github.com/gastonstat/blockberry

2.3. ISSUE (2)

How to handle block-matrix on scientific software (here R or Matlab)?

CONTRIBUTION (2) : TWO TOOLBOXES FOR BLOCK-MATRICES. 



Working with a block-matrix
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Sizes of  block-matrices



Almost  basic manipulation operations have been extended  to 

block-matrices



2.4. ISSUE (3)
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What is the appropriate notation? 

How to define the Block result ?

What are the validation rules for these products ? 

What’is the Block-dimension of the result ?

?* 

To what extend matrix product can be extended to block matrix ?  



Notation Block definition remark
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Notation Names remark
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2.5. CONTRIBUTION (3) 
Introduce and unify (9+6=15) products for block-matrices



The 15 products are 

available in Block 

Matrix Toolbox
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Matrix Toolbox



2.6. ISSUE (4)
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1. Van de Geer, J.P. (1984). Linear relations among k sets of variables. Psychometrika, 49, 79–94.

2. Hanafi,M., Ten Berge, J. (2003). Psychometrika ,vol. 68, NO. 1, 97–103.

(MaxBet)

UN EXAMPLE : FAST PROTOTYPING ALGORITHMS FOR MULTIBLOCK METHODS

Notation based on matrix algebra Notation based on Block-matrix algebra
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HOW THE FRAMEWORK IS USEFUL ?

http://www.google.fr/imgres?imgurl=http://blogue.som.ca/wp-content/uploads/2008/07/istock_000005277789xsmallechantillonnage.jpg&imgrefurl=http://blogue.som.ca/category/echantillonnage/&usg=__BlFph4J5wfxi6x4W7rRaFikavD0=&h=284&w=423&sz=120&hl=fr&start=20&zoom=1&um=1&itbs=1&tbnid=_uSAJ8d10MVocM:&tbnh=85&tbnw=126&prev=/images?q=echantillon+statistiques&um=1&hl=fr&rls=GFRD,GFRD:2009-18,GFRD:fr&tbs=isch:1
http://www.google.fr/imgres?imgurl=http://blogue.som.ca/wp-content/uploads/2008/07/istock_000005277789xsmallechantillonnage.jpg&imgrefurl=http://blogue.som.ca/category/echantillonnage/&usg=__BlFph4J5wfxi6x4W7rRaFikavD0=&h=284&w=423&sz=120&hl=fr&start=20&zoom=1&um=1&itbs=1&tbnid=_uSAJ8d10MVocM:&tbnh=85&tbnw=126&prev=/images?q=echantillon+statistiques&um=1&hl=fr&rls=GFRD,GFRD:2009-18,GFRD:fr&tbs=isch:1
http://econpapers.repec.org/article/sprpsycho/
http://econpapers.repec.org/article/sprpsycho/


Without 

BlockMatrix Toolbox

With

BlockMatrix Toolbox



3.1. CONCLUSIONS

 Clarify the definition and vocabulary for block matrices.

 What is a block matrices and what it is not ?

 Introduce the block-dimension of the block-matrices.

 How to describe the size of a block-matrix?

 Introduce and unify (15) products for the block-matrices.

 Mount connections examples of the proposed framework with chemometrics.

 Does this framework is useful for chemometrics?

 Provide operational solution for fast prototyping algorithms that involve block-matrices. 

(Packages)

 How to handle and work with block-matrices under R or Matlab?



3.2. PERSEPCTIVES

 There are, at least, 15 different ways to extend intrinsically PCA to 

block-matrices

 In practice, some of the 15 extensions can be relevent in multiblock

data analysis perspective 

 Identify these extensions is the main perspective of this work. 

  RBAX 
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