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Context

WP 8 Architecture and Implementation of the Trend Analyser

Task 8.1 Analysis of the data available for the conception of a flexible data and text
mining tool

Task 8.2 Selection and evaluation of appropriate text and data mining tools

Task 8.3 Concept and user interface design for trend analyser

Task 8.4 Implementation of Trend Analyser

Task 8.5 Demonstration of the Trend Analyser

Task 8.6 Adjustments to the Trend Analyser

Dependencies | This deliverable demonstrates the final prototype of the Aslsknown Trend
Analyser components. It depends on the Trend Analyser prototype,
documented in D26 and the report on Assessment of Trend Analyser
components (D27).

Contributors: Reviewers:

Jessica Huster (FIT)

Version History:

Version | Date Authors Sections Affected
0.0 2008-11-11 Jessica Huster All — initial document
0.1 2008-11-28 Jessica Huster Section 3, section 2 primary
content included
0.2 2008-12-06 Jessica Huster Section 2 finalised
0.5 2008-12-12 Jessica Huster Section 4
0.8 2008-12-18 Jessica Huster All — layout finalised
1.0 2008-12-19 Jessica Huster Final version
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Executive Summary

In this deliverable we report on the final prototype of the Trend Analyser components. The
second implementation cycle were realised. According to the feedback we got during the
evaluation with carpet designer Vorwerk the Colour and Material Filter were adjusted.
Different functionalities the designers had asked for were added.

Finally we present the results of the first evaluation phase (user acceptance tests) performed
with non professional users. In January the second phase will be performed in cooperation

with professional users.
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1 Introduction

In D26 “Architecture and Implementation of the Trend Analyser” [2] we presented the first
prototype of the Trend Analyser component TeCLA as realised in the first implementation
cycle. This first prototype was evaluated by designers of carpet producer Vorwerk. The
handling of the Association Miner was evaluated by users with basic data mining knowledge.
The analysis results, i.e. the association rules were evaluated by domain experts (producer
Vorwerk, retailer INKU). The evaluation results were documented in D27 “Report on
Assessment of the Trend Analyser” [3]. In the second implementation cycle the image
analysis (see D25 [1]) was integrated into TeCLA. Additionally, TeCLA was further improved
and some new features were added according to the feedback we got during the evaluation.
In this final deliverable we present the final prototypes of Colour and Material Filter TeCLA
and the Association Miner. We also present the results of the first phase of the user
acceptance tests.
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2 Colour and Material Filter

Dliverable D26 [2] demonstrated the first prototype of TeCLA. We showcased how to perform
a text based analysis of magazines.

In February this year we performed a qualitative evaluation of TeCLA in closed cooperation
with carpet producer Vorwerk (see D27 [3]). In order to be flexible and use the tool according
to their current working context, they need different interaction possibilities to access the
information in an appropriate way. We could identify particular features to further improve the
prototype. These features are the comparison of term context stars, different filter
possibilities to enhance flexibility in presenting the analysis result as well as an article list to
provide access to particular, more detailed information. These things were addressed in the
second implementation cycle. The analysis of color distribution of images i.e. analysing the
images of the articles according to their colour distribution was also realised in the second
implementation cycle (see D25 [1]). The designer also asked for a possibility to adapt the
ontology according to their needs. If the designers identify a new term emerging and this
term is not part of the ontology they would like to be able to add a new concept. They would
also like to change the concept name, as it can happen that a particular color was called
differently in former times than today. Features to provide basic ontology adaptation was
incorporated inTeCLA (section 2.5).

The image annotation as described in D17 [4] supports annotation of images within the
multimedia documents, i.e. the relevant information is incorporated in the annotated
documents which is stored back within the document. This information (the description of a
region in the picture and their relevant annotation with ontology information) is consequently
made available for analysis within TeCLA. Before triggering the analysis by clicking the
“Search” button the user selects the context in which he would like to perform the analysis.
The user can select sentence, paragraph or image. By selecting “image” the program uses
the annotations in the images to perform the analysis term context analysis.

The multimedia ontology provided includes many very technical concepts and also the
naming is sometimes technical and not appropriate for the user group of designers. Hence
we changed the ontology to make it more suitable for that user group. The next section
reports our changes. The following sections present the features added in the second
implementation cycle.

2.1 Adjustment of multimedia ontology

The multimedia ontology is on the one hand used to annotate the magazine articles. On the
other hand the ontology is presented in TeCLA and serves as search catalogue for the users.
The user browses through the ontology and selects trend relevant concepts for the analysis.
The ontology includes many rather technical oriented concepts, not relevant for the
designers when analysing fashion magazines. The structure of the multimedia ontology is
also not very intuitive, and it is difficult to identify in which branch the users have to look to
find particular concepts, such as wood or glass. The topmost ontology level consists of
twenty concepts, each having a lot of sub concepts (Figure 1). It is quite hard for a user to
identify particular concepts of interest. To reduce the complexity and make this ontology
more suitable for the user group of designers we deleted the most technical concepts,
rearranged some upper concepts and renamed some concepts, also. The main part of the
structure remained the same to ensure that the search still works. Due to the query
expansion during the analysis, the search engine searches not only the selected concept but
its sub concepts also. This query expansion is done based on the domain ontology at the
server side. When concept on deeper level are rearranged and moved into other branches,
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particular concepts of the ontology presented to the user have different sub concepts then
the same concept in the domain ontology used for the search. These may lead to confusions
and different search results as the user expects that the search is performed on sub
concepts also. But because of the rearrangement of concepts the domain ontology has
different sub concepts beneath the selected concept than the ontology presented on the user
side. Therefore to avoid this problem we rearranged concepts on the highest level as
possible.

Examples of concepts we renamed are “functional matter” and ,physical quality”. “functional
matter” is now called “Materials” and “physical quality” is now called ,Properties” at the user
side. The URI as the unique identifier remains and is not changed, only the label of the
concept was changed. Due to usability reasons the root node “Thing” renamed into
“Concepts”. The concept “Color” is a quite important trend relevant concept for the designers
and it was therefore lifted directly beneath the root note. In the domain ontology this concept
can be found beneath “quality” “property” "visual property”  “color”. Concepts which

were deleted are for example “non agentive physical object”, “information realization” and
“physical plurality”. These concepts and its sub concepts are too technical for the designers
and hence not useful to present them to the users.

The changes in the ontology presentation result in the ontology shown in Figure 2. The
topmost level now shows five categories, which are in addition easier to understand for the
designers.

[ Thing -
e [ abstract quality | |
& [ amount of matter
o= 7 causal role
o [ dependent place
o O functional matter
& [ infarmation realization
o= [ locative role
& (] non agentive physical object
o= [J organized collection
& [ object
o [ physical plurality
& [ physical gquality
& [ practice
o= 3 quality
& [ region
o ] relation
& [ relevant part
o= [ space region
& [ spatial feature |

| = 3 substance role -

Figure 1: The concepts directly modeled beneath the root node

Concepts

o= ] Colars

o= [ Farms

o= [ Materials
o= ] Objects
o= [ Properties

Figure 2: After the modification the ontology prese nts five different categories
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2.2 Analysis based on image annotation

To perform an analysis based on the image annotations the user has to perform the same
steps as for a text based analysis, which was already showcased in D26 [2]:

1. Defining the analysis matrix (scope of analysis), that is selecting the group of
magazines and the period and aggregation level of time

2. Selecting the trend relevant concept(s) from the ontology, as well as the language in
which the analysis should be performed

In the next step the user determines the context of his analysis. He can choose between
“sentence”, “paragraph” and “image”. The contexts “sentence” and “paragraph” perform a
text based analysis, i.e.a term context search in the articles regarding the context of
sentences or paragraphs. The context “image” on the other hand triggers an analysis for
term context based on the annotation of the article images. Figure 3 shows the whole

configuration interface for the analysis.

Clicking the button “Search” causes the search engine to perform the analysis regarding the
selected analysis scope and trend relevant concept(s) and the given search context. Figure
4 shows the result for an analysis in search context “img” with the trend relevant search
concept “blue” for the magazines From and AIT. The term context stars represent the terms
which were found in the context of “blue” in the annotation of the article images. In month
July “blue” was found together with “dark blue”, i.e. there exist some images in the magazine
with dark blue elements. “Dark blue” appears less often in month September but emerges in
October again. All in all in month September occur the most different blue tones in the
images.

Similar to the text based analysis in context of “sentence” or “paragraph” (see D26 [2],
section 2.1.2) the double click on a term of the term context star opens the “brief tab”. For
text based analysis the “brief” tab shows all sentences or paragraphs in which the clicked
term was found. For the image based analysis the “brief tab” provides access to the images
of the considered magazine where this term was found in the annotations. Sometimes in
addition to the image some text paragraph is shown, this text is expected to refer to the
image. Figure 4 shows the images and paragraph in the “brief tab” for the context term “dark
blue”. Clicking the link the image is shown in an extra window (Figure 5). Access to the full
magazine article is provided in text bases analysis as well in the image annotation based
analysis. Double clicking the title bar where the image link and text is presented opens the
appropriate full magazine article.
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Figure 3: Configuration interface for the analysis. The selection of context “img” performs an
analysis based on the annotation of images

Figure 4: Term context stars for the image based an  alysis
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Figure 5: Click on the image link in the “brief tab " opens the image in an extra window

2.3 The image analysis

Having performed a text based analysis of the articles or an analysis based on the image
annotations collections of images can be analysed with respect to their colour distributions.
Therefore, the user of the Colour and Material Filter TeCLA can compute a colour histogram
for the images of the considered magazines as defined by the respective cell of the analysis
matrix. Given an analysis matrix with term context stars (Figure 4 or Figure 6) a right click on
a cell triggers the calculation of a colour histogram for that particular cell (Figure 6).

Figure 7 shows an example of the visualisation for a colour distribution. The 3D histogram
visualises the colour distribution of the image as bubbles in a RGB-cube. The size of each
colour bubble is relative to the number of pixels of that particular colour. All images of the
articles in a cell which were relevant in the former analysis are used to compute the colour
distribution. In Figure 7 the colour histogram were calculated for the September issue of AIT.
The colours black and white are used most often in the images. Many images have the
colours rose and light blue (relative big bubbles for these colours). Blue, red and violet
colours are more or less uniformly distributed.
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Figure 6: Right click on a cell triggers the calcul ation of a colour histogram?

Figure 7: The color distribution of the images of t he article considered in that cell

2.4 Different Filtering features

TeCLA was supplemented with additional features. These features are available for the user
in additional Tabs, showing up after the user has performed either a text based analysis or
an analysis based on the image annotations. Figure 8 shows the available Tabs providing
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the additional features. The search setting Tab is used at start up to define the analysis
matrix. The configuration of an analysis matrix was presented in D26 [2]. The Tabs named
“Brief” and “Full Text” are known from D26 also. Given a visualization of term context stars
because an analysis was performed, the user can double click on concepts or attributes to
show all the paragraphs in the considered magazines that contain the respective concept
and attributes (highlighted in the articles). Figure 9 shows the paragraphs in which the term
“light” was found. The double clicked term is highlighted in yellow and the queried concept
“blue” in red. Double clicking on a paragraph provides access to the appropriate full
magazine article. The full article is shown in the “Full Text” Tab (Figure 10).

Provides filtering functions - -

of analysis results: frequency PTOV'de§ comparison
filtering and concept of cells in result
highlighting according their matrix

category they are associated

with

context concepts were

Shows in a tree whic
Provides the ) h )
settings for the \ found in which article

analysis

Shows the paragrag Shows the whole

in which searched termps magazine article

are found where a certain
brief occurs

Figure 8: The different tool tabs offered by TeCLA
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Figure 9: The paragraphs of the articles in whicht  he result term light was found

=

Figure 10: Double clicking a paragraph opens the complete article of the magazine in which
the paragraph occurs
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2.4.1 Comparing term context stars (compare tab)

The Tab named “Compare” provides the user with the possibility to compare different matrix
cells presenting term context stars. Terms which are in common are highlighted in the cells
and the user can easily identify stable terms or developments over time. Upcoming trends
have a growing term bubble over time.

To compare analysis results and find out about the common terms the use has to select at
least two cells of the matrix. The selection is done by “Shift” + “Left Click” (Figure 11). Then
the user has to click the “Compare” button in Compare Tab. Hence the terms common in the
selected cells are highlighted in grey (Figure 12). In this text based analysis the user has
searched from June until October in the magazines “AlT” and “Form” for the trend concept
“blue”. The magazine “Form”, issue June and magazine “AlT", issue September have the
context terms “black”, “white” and “light” in common. The context term “light” became more
important in AlT, issue September (it is represented through a bigger term bubble). The
context term “white” became less important and the context term “black” remains stable.

Figure 11: Using “shift” + “left click” the user ca n mark cells for comparison
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and highlighting

Un-selects the
/ selected cells

Figure 12: Clicking “Compare” highlights the common terms

2.4.2 Category and Frequency Filter (tools tab)

The Tab named “Tools” provides the user with two additional features (right hand side of
Figure 13). The first feature is a frequency filter which allows the user to adapt the number of
terms which are shown in the context star based on their frequency. The use can decide if he
would like to see the most or less frequently found context terms. The second feature helps
the user to see to which ontological category a result term belongs. The designers are
interested in colour and material combinations for example. They would like to know about
the colours used and their combination and which colours and materials are combined. By
colouring the context terms according to their category the user can access this information
at a glance.

In the following the filters are presented in more detail.

Frequency Filter

The frequency filter provides manipulation of the result presentation in the analysis matrix,
based on the result term frequency. Suppose the user performed a text based analysis with
the search concept “glass”. These term context stars are quite big; hence the user might
want to focus on particular terms. The filter supports the user to focus either on currently
minor important (low frequency) or on currently more important (higher frequency) terms. By
selecting a range of frequency 2 till 6 the user ignores the term contexts occurring only ones.
The resulting term context stars after clicking the button “Update view” is presented in Figure
14.
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Figure 13: The Tools Tab offers frequency and categ  ory based filtering

Figure 14: Filtered Term context stars
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Category Filter

The evaluation in February revealed that the designers would like to have support in
evaluating the analysis result on category level. That is that they would like to know if the
terms belong to the category colour, material, object, etc. This is helpful as designers are
interested in questions such as, which colors are combined? Which colors and materials? Or
which objects and materials are combined, etc. Hence this filter functionality was
implemented to provide highlighting of context terms based on their main category they
belong to.

The user just has to click one of the main categories offered by the category filter in the tools
tab (see right side of Figure 13). All the context terms related to the selected category are
highlighted in the particular color. Figure 15 shows all the terms related to the category
“Colors” highlighted in “green”. Terms related to the category “Forms” are highlighted in
“blue”. Terms related to the category “Materials” are highlighted in “yellow”. Terms related to
the category “Objects” are highlighted in “margenta”. And finally, terms related to the
category “Properties” are highlighted in “orange”. Clicking the root category “Concepts”
highlights all terms which are related to the ontology (highlighted in “red”). This helps the
user to identify all terms of the search result which are already part of the ontology and which
not. Terms, already included in the ontology can be used as search terms for further
analysis. Terms, not part of the ontology might be worth to add to the ontology?

Figure 15: Context terms coloured according to the categories “colours”, “materials” and
“objects”

2.4.3 References between terms and articles (overview tab)

The Overview Tab provides the user with the opportunity to see in which articles the context
terms of each cell were found as well as which terms are related to which article. Figure 16
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shows the analysis result for the magazines AIT and Form for the search concept “blue”. On
the right hand side the relations between articles and terms are listed for each cell of the
analysis matrix. Clicking the article title in the tree shows the terms found in that article. In
addition the terms are highlighted in the term context star in the analysis matrix also. The
term contexts for the concept “blue” of magazine “Form” in July were found in the articles
“Wallflowers” and “Touching Surfaces”. The terms “area”, “typical” and “white” were found in
the former article, whereas the other terms were found in the latter article.

Figure 16: The articles and its related result term s from each cell are presented in the overview
tab

2.5 Ontology Editing

In the evaluation performed in cooperation with designers of Vorwerk in February this year
the designers mentioned that the ontology is rather a representation of trend vocabulary. And
trend vocabulary is changing and growing. New terms may occur and emerge over time as
well as existing terms may change. Therefore the designers would like to have the possibility
to add concepts to the ontology or change terms.

In cooperation with IPP-BAS we discussed that issue to find an appropriate solution.
Changing of a term is not a big problem, as the URI of an existing concept remains the same
but the entry in the lexicon is adapted. Adding a concept may get problematically as it may
lead to inconsistencies in the ontology. Hence the designer gets the possibility to suggest a
new concept and which concept in his opinion will become the super concept. This
suggestion is send to the ontology expert who can than evaluate the new concept. On this
way the consistency of the ontology can be ensured through the ontology expert.

Based on this ideas an additional ontology editing section was introduced in TeCLA offering
basic functionality to adapt the ontology within specific limits. After starting TeCLA the user
can see the menu item “Setting” in the upper left corner. In the next step the user can click
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“Edit ontology” to enter the ontology editing mode (Figure 17). On the left hand side the
current ontology is presented. On the right hand side two tabs are offered: “Change term”
and “Add conpet” (Figure 18). To change a term the user just browses through the ontology
and selects that concept of which he wants to change the name. The URI of the selected
concept is presented on the right hand side. In the text field beneath the user enters the new
concept name. Suppose the user would like to change the term “Backing Material” into
“Carrier Material”’. He browses through the ontology selects the concept and types in “Carrier
Material” (Figure 18). Then he selects the correct language for the term (if not already
selected through the program) to ensure the update of the correct lexicon. Finally he commits
the change by clicking the button “Commit Changes”. The modification is directly shown in
the ontology on the right hand side.

Figure 17: The menu “Settings” “Edit ontolgy" enables the user to adapt the ontol ogy
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Figure 18: The interface to change a term of an ont  ology concept

To add a new concept, the user selects the tab “Add new Concept” (Figure 18). The interface
is shown in Figure 19. The ontology is still shown on the left hand side. The user browses
through the ontology to select that concept from the ontology beneath which he would like to
add the new one. The URI of the selected concept is shown in the field “Select Super
Concept” on the right hand side. The user has to enter a new identifier, i.e the URI for the
new concept. In addition the user has to enter the term and definition for the new concept
also. The language has to be selected to ensure that the term and definition is added in the
lexicon for the correct language. When the “Commit Changes” button is clicked an email,
containing all the entered information, is send to the ontology expert. The ontology expert will
evaluate the suggestion and decide to introduce the new concept into the domain ontology or
not. Figure 20 shows an example where the user would like to add the concept “wood”
beneath “building material” also. Wood is already part of the ontology but in another branch.
The user enters the URI of wood, the term and the definition as well as the correct language.
The information is encapsulated in an email which is send to the ontology expert when the
user commits his changes (Figure 21).
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Figure 19: The interface to add a new concept

Figure 20: The user would to add the concept “wood” beneath the super concept “building
material”
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Figure 21: Clicking the “commit changes” button res ults in an email to the ontology expert

Page 26 of 46

AslsKnown is a project funded within
the Information Society Technologies
(IST) Priority of the Sixth Framework
Programme (FP6) of the European
Commission.asd



D28 — Final Report on Assessment of the Trend Analyser Suite

3 Association Miner

The Association Miner [2] helps to perform a systematic market basket analysis and is
designed for expert users of the trusted 3" party. The program allows the analysis of both
user tracking and producer data. Frequent product combinations, frequently combined
colours, style and product preferences of particular customer groups, etc. can be identified
using the explorative data mining tool. The analysis results are formulated as association
rules. These rules are implications of the form X Y, whereas X is referred to as body and
Y is referred to as head. The associations are used in two ways. First of all the rules are feed
back into the Aslsknown system via the Smart Profiler to adjust and improve target oriented
suggestions of product combination at the Virtual Interior Designer VID. On the other hand
the rules can be forwarded to the producers as an additional service with costs (trend report)
offered by the trusted 3" party. The producer can use the cross sector market knowledge to
improve their production planning.

The Association Miner is realised using the explorative data mining tool Info Zoom [6], [7]. It
combines the required functionality on the one hand with the flexibility necessary for domain
experts on the other hand. The visual display of the data as well as the flexible interaction
possibilities support the user in detecting relevant association relationships between
attributes and find answers to questions such as:

“Which type of customer buys what?”
“What kind of products are bought together”
“What are customers looking at before they decide to buy a certain product?”

Depending on the working context and the arising questions the user can access the relevant
data and perform individual analysis. The user can look at the whole data at a glance as well
as exploring a specific part of the data in detail.

InfoZoom offers interfaces to different databases to import the relevant data for analysis, e.g.
DB2, Microsoft Access or SQL Server. The data can be also imported from Excel. In
AslsKnown the ordering and user tracking data is stored in the central data warehouse, a
DB2 database and InfoZoom runs on an export of the data warehouse. The selection of the
attributes needed for the analysis can be performed within InfoZoom, also. No additional tool
is needed for data selection or data pre-processing. All attributes not necessary for that
particular analysis can be deleted or blanked out through right click on that particular
attribute. If this attribute is needed for the next analysis, it can be faded in again.

As the data warehouse stores cross sector knowledge it is important to ensure secure data
analysis. Anonymisation (see [2] for further details) is used to protect sensible data of the
producers. The main objective of anonymisation is to modify raw data or the data mining
methods applied in such a way, that both critical raw data and critical knowledge that can be
derived using data mining methods are kept secret. No additional tool is necessary to
perform anonymisation. Critical attribute values can be aggregated, deleted or modified
directly in InfoZoom.

In the next step, before starting the analysis itself, the formulas storing the measures
support, confidence, Cramers-V and lift are defined in InfoZoom. The measures allow
evaluating the usefulness of the association rules. The user can also define additional
formulas to calculate particular values which are helpful during analysis. The list attributes for
example enables to store a set of attribute values. That enables the user to derive which
product classes during a visit at the VID were viewed in combination (e.g. curtains and
carpets): List(product class) per sessionID (see [2] for examples).
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The data is visualised in form of tables with attributes as rows and their values as columns.
Different visual views (wide table, overview and compressed mode) and zoom-operations on
the data help the user to get an overview as well as insight into the data. Detection of
interesting correlation between attributes can be performed in the view compressed mode
through zoom-operations (i.e. selection of particular data items of the whole data) and
consecutive sorts by different attributes.

The following bullet points summarize the steps which have to be performed to calculate the
rule having identified as interesting (e.g. the rule age=20+  style preference = pop)
- Count all sessions
Zoom into the body of the rule, i.e. select the attribute values(s) of the body through
double clicking this cell. (e.g. double click the cell 20+ of the attribute age)
Count the sessions which satisfy the body
Zoom into the union of body and head, i.e. in addition to the zoom into the body, the
attribute value(s) of the head are also selected
Count the sessions which satisfy the union of body and head
Zoom into the head of the rule, i.e. zoom out (double click) the selection of the body
Count the sessions which satisfy the head
InfoZoom calculates the measures of the rules, i.e. the derived attributes are
calculated
The results are stored in the appropriate attributes and can be read out.

For further use within the Asisknown system, the rule is finally written down in an excel sheet
and using the Web Trend Rules Model Editor [5] uploaded into the Smart Profiler. This
modeler supports the user to interpret the association rules of the Trend Analyzer
Association Miner. The excel sheets provide the basic structure for each rule to ensure that
all details necessary for the Smart Profiler are provided. The first column contains an ID for
each profile defined in the Smart Profiler. The next two columns contain attribute name and
its value of body and head of the rule followed by the calculated Cramer’s-V. The last column
may contain an additional explanation or remarks for the rules. Three different rule types are
distinguished and shortly explained in the following:

Profile or Trend rule: This type of association rule combines customer and product
characteristics and reflect that particular types of customer had viewed or bought
specific products. An example for the rule type is age=20+  color = red representing
that customer aged between 20 and 35 prefer to view/bought red products. This rule
type reflects preferences of the customers. These trends are used to validate the
annotations of products within the Smart Profiler. The evaluation component checks if
the preferences reflected through the rule are already modelled and if yes if the
strength of the correlation (represented through the Cramer’s-V) matches the value of
the modelled profile in the Smart Profiler. The annotations of the profiles are adapted
accordingly; this is done manually by the expert.

Category rule: This association rule type helps to validate the annotated style
category of products. For example a particular sofa is assigned to style modern. The
question is if customers preferring modern furniture would assign this particular sofa
to that category also. An example for that rule type is style preference="modern”

product/theme category = “country”. Representing that customers with style
preference ,modern“ buy products of category “country”, when ordering data is
analysed. Another example is product/theme category=,modern“ is viewed

product/theme category= “country” is bought. This rule considers ordering and
clicking data and represents that products of a particular style are viewed but
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products of a different style are finally bought. Both rules are hints regarding a wrong
classification, maybe. In both cases the customer does not seem to find his preferred
product in the preferred or selected style category.

Product combination rule: This association rule simply represents particular products
which are viewed or bought together. That means the customer regards this products
somehow as similar, he prefers to combine these products. In these cases the
evaluation component checks if the annotations of that products are similar. They
have to be adapted otherwise to ensure that these products are suggested in
combination in the Virtual Interior Designer.

Page 29 of 46

AslsKnown is a project funded within
the Information Society Technologies
(IST) Priority of the Sixth Framework
Programme (FP6) of the European
Commission.asd



D28 — Final Report on Assessment of the Trend Analyser Suite

4 End User Tests

At the technical partner meeting mid of this year the partners agreed on user acceptance
tests. The first phase started in December with non-professional users (students). The
second phase is planned in January in cooperation with professional users.

We tested the functionality and usability of TeCLA as well as the handling and usability of the
Association Miner with the help of two students. Both were trained in each case about 60
minutes in using TeCLA for trend analysis of fashion magazines and in identifying and
calculating association rules with the Association Miner. One of the students is not familiar
with information research and has less experience in using tools for text analysis. The other
student has some experience in using analysis tools. The questionnaires used are attached
to this document (Appendix A). In the following the results of the testing phase in cooperation
with non-professional users are shortly presented.

4.1 TeCLA

In the testing scenario the users were ask to perform a text analysis and to identify emerging
and descending trends as well as using the different features provided. Following they were
given a questionnaire (see A.1) to evaluate the usefulness and usability. The overall results
given by the users were positive; both would use the tool in similar context again. The
provided interaction possibilities and features as well as the usability were evaluated as
good. The training prepared them well in using TeCLA for the given analysis tasks.
Nevertheless some result presentations can be improved to facilitate the access to the
information/results.

The access to the multimedia ontology to select search concepts for analysis is evaluated as
not good. It is quite difficult to get an overview and to identify in which branch the user can
find which concepts. The users suggested making the interface more intuitive by adding a
search mask in which the user may enter a key word for search. Hereupon the appropriate
branch of the tree should be presented. This would make it easier to navigate in the
ontology.

The term context stars are a good visualisation to represent term contexts. Term trends
(increasing and decreasing) can be identified quite easily based on the colour and size of a
term bubble of a context star. Common terms of stars are represented using the comparison
functionality of TeCLA. A general remark from the users was to change the highlighting of
terms which is used to show the result from comparison or the category filter. Instead of
using an additional colour to mark the relevant terms, the irrelevant terms should be shaded
in grey. As a result the important terms can be identified easily by the users.

The possibility to calculate a histogram to identify and assess important colours of the
images was evaluated as good. However, the current visualisation of the colour histogram
seems to be a bit confusing for the user, because not all colours can be seen directly. The
users suggested changing the visualisation into bar chart representation. A bar chart would
be easier to grasp as all colours and their frequency can be seen at a glance.

4.2 Association Miner

The questionnaire we used was the same as in the last evaluation, where we evaluated the
handling and procedure of rule detection also (see A.2, [3]). The user got training in using the
Association Miner lasting about 60 Minutes. During the evaluation they were asked to
calculate different rules, such as correlations between customer types and product
properties, correlations between customer characteristics only and correlations between list
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attributes (see [2]). List attributes represent products viewed at or bought together. The users
have minor knowledge in data mining and domain of home textiles. Though, the users stated
that the training prepared them well for the test. They were able to understand the given
tasks and could identify association rules.

The overall result in using the Association Miner was positive. The user did not have major
difficulties in solving the tasks and were in general satisfied with their own results. The
scenario in which the users should calculate rules between the list attributes was evaluated a
bit more elaborate then the other scenarios. As this attributes contain a list of values and
represent the products bought together these attributes are more complicated to understand
and to handle during calculation of measurements, than other attributes. The clicks
necessary to determine the measure for the identified correlations are manageable but form
the rather monotonous part of the work with the Association Miner. This calculation part
could be automated to further enhance the prototype.

Both users stated that they have a good insight into the data after the tests. One of the users
has experiences in using SPSS and stated after the evaluation that the insight into the data
is much better and trends are easier to identify using the Association Miner than with SPSS.
The clicks necessary to
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5 Conclusion

In this deliverable we presented the final prototype of the Trend Analyser components.
TeCLA and the Association Miner were evaluated during the project with professional user
and non-professional user groups [3]. End user acceptance test with professional users are
planned for January and will still be processed.

The evaluation results (see [3] for evaluation details) helped us to focus on problematic
issues and to further improve the prototypes in the second implementation cycle. The
explorative Association Miner was evaluated as a good tool to support the analysis of cross
sector data to increase the market knowledge with the producers. Data preparation steps can
be performed directly in the tool, as well as anonymisation. The tool is very flexible and
allows focusing on different attribute sets during analysis. According to a fully automatic
association mining tool the association miner provides more flexibility to focus on specific
attributes and hence addressing the different questions of the producers. The producers
stated that they rather prefer a shorter but more targeted rule list than a longer but
untargeted list of association rules. The features provided by TeCLA and its usability were
evaluated as positive. Some minor improvements can be made by changing the concept of
highlighting terms. The designers would use the tool in addition to their current way of
working to confirm the impression they got, when browsing the magazines manually. To
further improve the search of the tool the ontology should includes less technical terms but
more adjectives and characteristics of forms, colurs, materials, etc. The evaluation of the
final prototype of TeCLA still will be performed.
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6 Summary of the Main Results and Innovations of WP 8

The main result of workpackage 8 is the development of Trend Analyser components to
support the analysis and evaluation of cross sector products, ordering and clicking data, as
well as the analysis of upcoming and descending term contexts, such as colour and material
concepts in fashion magazines.

The Association Miner is an explorative data mining tool which accesses the central data
warehouse of Aslsknown and supports the user in identifying interesting correlations. For
this purpose the Association Miner can visualise the data in different ways and offers many
interaction possibilities to get browse and search the data efficiently. The tool is very flexible
and allows selecting a subset of the data (e.g. customers of the German market only or red
coloured products only) on demand. Hence, the user can focus on particular subsets for the
market basket analysis. The analysis results are expressed as association rules and fed
back into the Aslsknown system via the Smart Profiler. The association rules support the
Smart Profiler in updating its profiles to always ensure that products and product
combinations are annotated correctly. Furthermore, the rules guarantee that these products
are related to the correct customer groups enabling the Virtual Interior Designer to present
targeted product proposals to the customers. Additionally, the identified rules are used to
improve the cross sector knowledge of the producers. They can use the association miner
service to order a trend report. The trend report reflects product correlations, customer
product relations as well as correlations between products looked at and bought later on. By
doing so, the producers directly benefit of the analysis of the cross sector and consumer
behaviour data in the Aslsknown data warehouse.

Our approach to support market basket analysis in the home textile industry is an explorative
data mining approach. Typically this is done using automatic data mining and association
mining tools. Due to the sparseness of data and due to the different questions and target
coursed of the producers an explorative approach outperforms the automatic tools [3].

The Colour and Material Filter TeCLA supports designers, product developers and marketing
staff to perform ad-hoc analysis of magazines, i.e. to analyse the development of colours,
materials, or other trend-relevant concepts in different groups of publications. TeCLA
provides an interactive and flexible user interface to enable the selection of magazine types,
time horizon and relevant concepts for the analysis. For the presentation of the analysis
results, we have developed a new graphical representation which is called term context star.
The concept and the terms that appear in the context of this concept in the considered
magazines are visualised as a star, whereas the concept is located in the centre.
Various features provided by TeCLA help the user to access additional information on
demand. The user can access the paragraph, as well as the whole article in which a term
has been found. She can see which articles of a considered magazine have been part of the
analysis result and are hence referenced in the term context star. The user can also filter the
result according to ontological categories, to identify which result terms belong to which
ontological category.
The main innovations in this component include novel visualisation techniques that help to
detect concept drifts. The term context star representation is related to the star visualisation
of lexical fields [Heringer, 1998] and the nowadays well known tag clouds [Flanagan, 2002]
of the Web2.0. The idea of term context stars distinguishes between terms and concepts.
As part of the knowledge model, concepts have a direct connection with Aslsknown’s
domain ontology. They constitute relatively stable knowledge of the domain. Terminology
trends in fast moving industries, in contrast, are rather dynamic, a priori unknown, and
evolving from the active use of these terms, concept combinations and expressions. From
the viewpoint of knowledge engineering, such concept drifts thus cannot be modelled in
advance. On contrary, it is rather interesting to detect the terminological development and to
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match it with known concept models. Thus, we have decided to model just the relatively
stable “anchors”, i.e. concepts like basic colours, materials, or structures. Dynamic,
fluctuating terminology is then rather detected by text mining technology. While reasoning
can then be applied to detect these concepts in a given corpus, terminological attributes can
only be extracted by applying structural (grammatical) rules and patterns which is addressed
by language processing and term extraction.

To start the analysis based on the relatively stable “anchors the user needs a structured,
easy to use representation of the ontology. Currently the ontology is shown as tree structure
in TeCLA,; further representation mechanisms for ontologies more suitable for end users are
currently investigated.

Page 34 of 46

AslsKnown is a project funded within
the Information Society Technologies
(IST) Priority of the Sixth Framework
Programme (FP6) of the European
Commission.asd



D28 — Final Report on Assessment of the Trend Analyser Suite

7 References

[1] AslsKnown Deliverable 25, Report on Analysis for Choice of Data Mining Tool, Work
package 8, November 2006

[2] AslsKnown Deliverable 26, Prototype of Trend Analyser Suite, Work package 8,
December 2007

[3] AslsKnown Deliverable 27, Report on Assessment of the Trend Analyser based upon
interviews with the marketing staff’, Work package 8, January 2008

[4] AslsKnown Deliverable 17; Software tool to design multimedia ontology, Work package
5, September 2007

[5] AslsKnown Deliverable 13: Architecture and Implementation of the Smart Profiler, Work
package 4, November 2006

[6] HumanIT Software GmbH http://www.infozoom.com/

[7] Michael Spenke: Visualization and Interactive Analysis of Blood Parameters with
InfoZoom Artificial Intelligence in Medicine 22, Special Issue on Information Visualization
in Medicine, pp. 159-172, 2001

Page 35 of 46

AslsKnown is a project funded within
the Information Society Technologies
(IST) Priority of the Sixth Framework
Programme (FP6) of the European
Commission.asd



D28 — Final Report on Assessment of the Trend Analyser Suite

A Appendix
A.1 Questionnaires for Colour and Material Filter T  eCLA
A.1.1 Test scenario and questionnaire regarding the features of TeCLA

TeCLA — Aufgabe 1

Name: Datum:

Analyse von Term-Kontexten tber die Zeit

1. Definieren Sie die Analysematrix mit den Magazinen ,AlT" und ,Form®, wahlen Sie
die Monate Juli bis Oktober mit dem zeitlichen Aggregationslevel ,monatlich®.

2. Die Konzepte, die fur die Trendanalyse zur Verfigung stehen, werden in der
Ontologie reprasentiert. Verschaffen Sie sich einen Uberblick tiber diese Ontologie.
Suchen Sie die Konzepte ,blue”, ,wood* und ,bed"

3. Selektieren Sie fur die Analyse das Konzept ,glass” und fihren Sie eine Suche im
Kontext ,paragraph” in der Sprache Englisch durch.

4. Vergleichen Sie die Termkontextsterne; gibt es gemeinsame Terme?

Geben Sie die Terme und die Zellen in denen diese Terme auftreten an.

5. Welche Terme treten besonders haufig auf?

6. Wie entwickeln sich die Terme im Magazin Uber die Zeit hinweg(Trends), welche
Terme gewinnen an Bedeutung, welche verschwinden vielleicht?
Geben Sie jeweils an welche Terme in welchen Zellen an Bedeutung gewinnen oder
verlieren.
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7. Zu welchen Kategorien gehdren welche Terme (Colors, Materials, Objects, Forms,
Properties)? Welche Kategorie ist am haufigsten vertreten?

8. Berechnen sie fir das Magazin AIT, Montag September ein Farbhistogramm. Welche
Farben kommen in den Bildern besonders haufig vor?

Sehr
schwer/
schlecht
Sehr
leicht/

1. Wie leicht/schnell haben Sie sich einen Uberblick
Uber die Ontologie verschaffen kénnen?

2. Wie leicht viel es Ihnen/wie schnell haben Sie die
genannten Konzepte gefunden?

3. Wie leicht fallt es Ihnen Anderungen in den
Haufigkeiten bestimmter Terme zu erkennen?

4. Wie leicht fallt es Ihnen die Sterne zu vergleichen
und Anderungen zu erkennen?

5. Wie leicht/gut lasst sich der Farbtrend der Bilder
im Farbhistogramm ablesen?

6. Wie einfach empfanden Sie die Arbeit mit
TeCLA?

7. Wirden Sie TeCLA in Zukunft wieder fur ahnliche
Aufgaben nutzen?

-2 -1 0 +1 +2
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8. Haben Schulung, Prasentation und
Aufgabenbeschreibung Sie ausreichend auf die
Arbeit mit TeCLA vorbereitet? (was fehlte)? -2 -1 0 +1 +2

9. Wie angemessen war der Zugriff auf
Informationen in dieser Aufgabe?

Kommentare (Verbesserungsvorschlage zur Darstellung der Ontologie, Visualisierung der

Ergebnisse, etc. Was hat Ihnen besonders gefallen?):

A.1.2 Questionnaire evaluating usability

TeCLA — Evaluierungsbogen Funktionalitdt /Bedienbar  keit

Name: Datum:

Wahrgenommener Nutzen der Funktionalitaten

Die Hauptfunktionalitdten von TeCLA sind die visuelle Darstellung des Suchergebnisses zu
einem angefragten Konzept in Form eines Kontextsterns, der Vergleich dieser Kontextsterne
Uber die Zeit und/oder verschiedene Zeitschriften, sowie der schnelle Zugriff auf die
zugrunde liegenden Texte. Bitte bewerten Sie die Nutzlichkeit dieser Funktionen, so wie Sie
sie im Prototyp empfunden haben. Erfillten die Funktionen ihre Erwartungen?
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1. Wie nutzlich fanden Sie den Kontextstern? Konnten
Sie Termzusammenhénge erkennen?

2. Wie nutzlich empfanden Sie die Analyse von
Querbeziigen in der Matrix?

3. Entspricht die Vergleichbarkeit von Magazinen und
Zeitpunkten ihren Erwartungen?

4. Wie nitzlich empfanden Sie die Mdglichkeit, schnell
zu den Textstellen springen zu kénnen, die fur das
Konzept einschlagig sind?

5. Wie nutzlich/ wichtig ist es flr Sie den gesamten
Originalartikel abzurufen?

6. Wie nutzliche/wichtig ist der Kategoriefilter (aus
welchen Kategorien stammen welche Terme)?

7. Wie nutzliche/wichtig ist die Overview-Funktion
(Welche Artikel sind im Ergebnis bericksichtigt und
welche Terme stammen aus welchem Artikel)?

8. Wie sinnvoll ist die Funktion zum Vergleichen der
Sterne?

9. Wie hilfreich ist es fur lhre Arbeit ein
Farbhistogramm aus dem zum Resultat gehérenden
Bilder zu berechnen?

10. Die zur Verfigung gestellten Interaktions-
maoglichkeiten und Funktionen unterstiitzen mich in
meiner Analysearbeit

Sehr

schwer/
schlecht

+1

+1

+1

+1

+1

+1

+1

+1

+1

+1

Sehr

leicht/
sehr gut

+2

+2

+2

+2

+2

+2

+2

+2

+2
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Anmerkung: Welche Funktionen wiinschen Sie sich noch?, Was war besonders hilfreich?,

was haben Sie vermisst?)

Sicht: Wahrgenommene Bedienbarkeit (Usability)

Die Bedienbarkeit des gesamten Tools ist sehr von der Bedienbarkeit der einzelnen

Funktionen abhangig. Bitte bewerten Sie hier das Tool als Gesamtes und nutzen Sie die

freien Zeilen zusatzliche Kommentare und Hinweise.

schwer/
schlecht

<
[}
n
1. Wie aufwandig sind fur Sie die Menufuhrung
und die
Navigation? -2
2. Wie gut schatzen Sie die Nutzbarkeit von
TeCLA ein?
-2
3. TeCLA macht was Sie erwarten und unterstitzt
sie in
. -2
Ihrer Arbeit?
3. Wie gut gefallt es Ihnen mit TeCLA zu arbeiten?
-2
4. Wie zufrieden sind Sie mit der Visualisierung
der Suchresultate (Term-Kontextsterne)? 5

Was fehlt ihnen/was musste besser gemacht werden?

+1

+1

+1

+1

+1

Sehr

leicht/

+2

+2

+2

+2

sehr gut
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5. Wie zufrieden sind Sie mit der Visualisierung/
Markierung von Termen bei den einzelnen

Funktionen (Vergleich, Filter, Overview)? -2 -1 0 +1 +2
Haben Sie fur die Hervorhebung der Terme bei den einzelnen Funktionen
Verbesserungsvorschlage?

6. Wie einfach war fur Sie die Verwendung von

TeCLA zu erlernen?

-2 -1 0 +1 +2
7. Wie weit sind Sie ihrer eigenen Einschatzung

nach in der Lage TeCLA zu verstehen und zu

nutzen? -2 -1 0 +1 +2
8. Wie hilfreich ist die Funktion zum Vergleichen

der Sterne?

-2 -1 0 +1 +2
9. Wie gut passt ein Werkzeug wie TeCLA in ihre
Arbeitsprozesse/ Wie gut ist lhrer Meinung nach
TeCLA dazu geeignet? -2 -1 0 +1 +2

Anmerkung: (Welche Funktionen wiinschen Sie sich noch?, was war besonders hilfreich?,

was haben Sie vermisst?)
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Nutzerprofil
Wie erfahren sind Sie mit Werkzeugen zur Textanalyse und
Suche?

-2 | -1 O | +1 | +2
Wie erfahren sind Sie im Bereich Information Research?

-2 | -1 O | +1 | +2
Hat die Schulung lhnen ermdéglicht TeCLA zu verstehen
und zu verwenden?

2 | -1 O | +1 | +2
Wie erfahren sind sie mit Textsammlungen und Daten wie
sie hier in der Studie verwendet wurden (Fashion-
Magazine)? 2 | -1 0 +1 | +2
Wie offen sind Sie gegenuber innovativen Systemen?

2 | -1 O | +1 | +2

A.2 Questionnaire Association Miner
A.2.1 Questionnaire regarding handling and usability of the Association Miner
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