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Program

Thursday, December 6

11.00:
Arrival and registration

12.00:
Lunch

13.00:
Welcome to the workshop, presentation of the participants
Anders Ringgaard Kristensen, The Dina Research School

13.15:
What is visualization, general introduction:
Per Grove Thomsen, The Dina Research School

14.00:
Short break

14.15:
Visualization tools in Matlab
Per Grove Thomsen, The Dina Research School

15.00:
Coffee break

15.30:
Theory session I: Multivariate data analysis using Principal Component Analysis
Frans van den Berg, Department of dairy and Food Science, KVL

16.10:
Short break

16.20:
Theory session II: Multivariate regression modeling using Partial Least Squares
Frans van den Berg, Department of dairy and Food Science, KVL

17.00:
Computer exercises I

18.00:
Dinner

19.00:
Theory session III: Chemometrics from a statistical perspective
Per Bruun Brockhoff, Department of Mathematics and Physics, KVL.

20.00:
Computer exercises II

22.00:
Coffee and sandwich



4 Dinas Research School: Workshop December 6-7, 2001

Friday, December 7

8.00:
Breakfast

8.45:
How to deal with all sorts of data formats
Stefan Mayer, Informatics and Mathematical Modeling, DTU

9.30:
Short break

9.40:
IBM Data Explorer - and similar advanced workbench tools for visualization
Stefan Mayer, Informatics and Mathematical Modeling, DTU

10.25:
Coffee break

10.45:
Computer exercises III

11.45:
Closing and evaluation
Anders Ringgaard Kristensen, The Dina Research School

12.00:
Lunch and departure
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Abstracts
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What is visualization, general introduction

Per Grove Thomsen

The priciples of modern visualization, examples from applications in science context. 
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Visualization tools in Matlab

Per Grove Thomsen

Matlab is a modern environment for the scientist, it makes many processes very simple and
provides a wealth of toolboxes for applications in many areas of science. One of the strong
toolboxes is for visualization of data in a very general context. These tools will be presented
and a large variety of examples are given.
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Multivariate data analysis using Principal Component Analysis

Frans van den Berg

In the field of chemometrics a popular technique for studying multivariate data tables is
Principal Component Analysis. The main objective of PCA is to get a low dimensional - usually
graphical - overview on large amounts of information. The bilinear PCA is a model free or soft
method, meaning that no (hard) physical or theoretical relations are imposed during model
building. We will study both the (essential) mathematics and the practical issues of PCA
modeling, using a leading example to illustrate decisions and outcomes. The data is consumer
preferences for foods collected in different countries.

If time allows we will briefly look at more ‘advanced’ methods e.g. multi-block PCA, where
several data table with one mode in common are analyzed simultaneously, and multi-way
PARAFAC, where data problems of three or more dimensions are analyzed.
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Multivariate regression modeling using Partial Least Squares

Frans van den Berg

Another important tool in chemometrics is Partial Least Squares regression for model building
between a multivariate descriptor and a uni- or multivariate response block. PLS, like PCA,
is a bilinear and model free method. Next to the predictive performance, the (graphical)
diagnostics for model interpretation are explained. We will examine both the (essential)
mathematics and the practical issues of PLS modeling, using the example to illustrate choices
and results.
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Computer exercises I

In the computer exercises the participant can get some hands-on experience in PC Analysis
using ‘The Unscrambler’ software. There is also opportunity to further ‘discuss by example’
the theory behind multivariate modeling.
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Chemometrics from a statistical perspective

Per Bruun Brockhoff

Traditionally, chemometrics and classical statistics are seen as rather disjoint scientific fields
and historical as well as current contrasts between the fields do exist. However, from a
methodological point of view the chemometrical and statistical toolboxes are deeply connected.
Some of the relations between PCA and PLS to what may be termed classical statistics will be
clarified. If time allows also the multiway (3-way) methods are put in a statistical perspective.



12 Dinas Research School: Workshop December 6-7, 2001

Computer exercises II

In the second computer session the hands-on experience is continued with emphasis on
regression model building using PLS.
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How to deal with all sorts of data formats

Stefan Mayer

One of the most common hurdles in practical visualisation work is the problem of how to bring
the data of interest into the software one wants to use. In particular this problem can get nasty,
if the data are binary and perhaps generated on another platform than the one intended for
visualisation purposes. In this session an attempt is made, from experience with such problem
to give some guidelines, and bring to attention some very simple, but useful tools.
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IBM Data Explorer - and similar advanced workbench tools for visualiza-
tion

Stefan Mayer

In visualization problems including (very) large sets of data often the available simple tools are
insufficient. This is partly due to their limited functionality, but may also be due to the often
suboptimal computational efficiency. In such cases either visualization software has to be
written in the form of ordinary programs using various visualization libraries, or special
software packages can be used, allowing graphical programming using visualisation tools. Both
approaches will be briefly addressed, and examples of the second approach will be given in
more detail from application of the Data Explorer.
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Computer exercises III

The exercises on day 2 will use the Matlab problem solving environment. The exercise will
illustrate how to use the Matlab graphics tools for working with data fields in 2 and 3
dimensions as well as images. Some experience with the use of Matlab is a clear advantage
but not a requirement. A short introduction to Matlab will be provided.
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