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Abstract

Research regarding the aesthetic features of wood and people's preferences for different
appearances of wood has to date been rather limited. Today it is common to use computers to show
how a room or product will look when or if it is produced. This thesis presents the results of a
quest to learn which aspects are of importance when visualizing wood. The objective of the first
two studies was to find and gather words and descriptions for aspects of wood visualization and to
categorize them. The objective for the third study was to find a method for measuring peoples’
preferences for wood on internet and to describe these differences in preference amongst the
interviewed respondents. The objective for the fourth study arose in an attempt to use the
descriptions found in the first studies to search for an experienced difference between an image on
paper and the same image on a computer screen.

This thesis does not cover computer visualization in general or the differences between wood
species.

The basis for the studies in this thesis is qualitative interviews based on the Grounded Theory
method, focus groups and two-by-two comparisons. With the findings from the first studies, it was
interesting to try to verify them and at the same time rank found aspects that seemed to be
important and test a hypothesis regarding preferred exaggeration when visualizing wooden
interiors. There are some bias risks involved in paper IV, and these are discussed openly.

Given the results from these four studies, it is easier too see the entirety of the complex topic
visualization of wooden interiors. Since smart exaggeration (rather than merely correct
photorealism) and being part of the whole (the context is critical) are more important than merely
having a correct texture, it is time to start work with factors that make wood interact with its
context. Light is a good example of this. The light gleam reflecting from the wooden surface tells
us that this is not just a flat texture, but a topological and varying structure. The contrast and color
of the wooden surface are also crucial.

Keywords: Wood, Visualization, Wood communication, Computer Graphics, Perception,
Qualitative methods, Marketing.
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1 Introduction and background

1.1 Wood

Wood is more than a material with technical characteristics to be weighed, measured and
calculated. Wood is a material with aesthetic qualities, biological variations and different
appearances dependent on wood species and treatment. The technical characteristics have
been thoroughly investigated through years of research, but the soft or qualitative questions
regarding attitudes and feelings towards wood are sadly not as well documented. This
situation is, however, starting to change. Wood as an interior material offers warmth (as
compared to stone), a never-repeating pattern (as compared to wallpaper) and treats light
differently depending on how the wood is treated.

CEI-Bois, the European confederation of woodworking industries, states “living with wood”
as their main end-use area in their vision to make wood-based products the leading solution in
interior system products (CEI-Bois 2004). Research regarding aesthetic features of wood and
people's preferences for different appearances of wood has to date been rather limited.
Although some studies have been carried out both in Europe and Japan (Marchal and Mothe
1994, Mazet and Janin 1990, Nakamura et al. 1993) the lack of knowledge in this field is still
very evident. Also, knowledge of the final customers’ preferences is still poor in the wood
product chain, especially when it comes to the aesthetic features of wood (Swearingen et al.
1998, Hansen and Weinfurter 1999, Marchal and Mothe 1994), even though recent studies are
oriented towards this subject (Jahn et al. 1999, Bumgardner et al., 2001, Donovan and Nichols
2003).

The industry must become better at communicating wood and its advantages and
disadvantages throughout the wood-processing chain (from forestry to housing and
recycling). Communicating the whole material, even the softer qualities, such as visual
impressions, has become increasingly important when trying to reach new customers and
to keep existing ones in times of harder competition. This communication is what is here
called wood communication. Pakarinen (1999) states that it is important not only to put
emphasis on design; the manufacturers also have to sell wood by its aesthetic features. The
computer could be a useful tool in this communication, but do we have knowledge about
which properties of wood we want to communicate and how we should do it?

1.2 Visualization

Today it is common to use computers to show how a room or product will look when or if
it is produced. In communicating the aesthetic properties of wood in such cases, the ways
people experience wood are of interest, as are what is important to focus on and what is
best to avoid.

The efficacy and validity of using the computer for visualization is well known and has
been documented by Sheppard (2000), among others. It has become more common to use
computer-generated images to show how a room or a product will look when produced, or
for marketing purposes.

The entire field of digital imaging and scientific visualization (Cox 1990) is becoming
more reliable, and substantial advances have been made in computer capabilities and



graphic software, which has made visualization easier and more accurate, but the research
is still somewhat limited (Daniel and Meitner 2001). However, some results have been
achieved. Results indicate that aspects of computer visualizations (e.g., resolution and
color fidelity) may significantly affect observers’ perceptions, understandings and
judgments. Some features of visualizations are known, for example, to affect attention and
interpretation and to arouse positive and/or negative emotions (Mitchell 1983, Broudy
1987, Cox 1990). Daniel and Meitner (2001) are involved in discussions about the validity
of visualization, but as applied to forest landscapes, not to wooden interiors. The studies
mentioned above deal with visualization in general or of trees, not of wood and/or wood
interiors.

1.3 Communicating and experiencing

Work concerning wood and visual impressions is presented in articles by Broman (1995a,
1995b), which contain qualitative interviews, but focus on methods of interrogation. Broman
(1995b) also investigates people’s attitudes towards wood and shows that it is possible to
draw adequate conclusions about real, live wood experience from computer experiments. By
comparison to Broman (1995a), the studies described in this thesis are more oriented towards
conceptions about computer-visualized wood interiors.

Architectural scientific discussions about experiencing beauty are nothing new. During the
course of years, considerable work has been done (Hesselgren 1987, Rasmussen 1962) and
still is being done. A study of the perceived color of paint (Fridell Anter 2000) is an
interesting example, but it is directed more towards color and painted facades.

To communicate the essence of wood—the soft or qualitative features (such as visual, tactile
and mental qualities of wood)—expressed and visualized by a computer is both an interesting
opportunity and a challenge because of the medium’s limited means of communication. Vital
knowledge is missing about what factors are important when visualizing wooden interiors.
There is always a difference between what we look at and what we see, 1.e., between the
physical reality and the experienced reality (Fridell Anter 2000). The overall aim of this thesis
1s to study human descriptions and perceptions of computer visualizations of wood interiors.
If it is possible to discover and map what people react to and how they describe it, it should be
possible to know (or study) which factors are to be given extra consideration in computer
visualizations of wood.



2 Objectives and limitations

2.1. Research objectives

This thesis presents the results of a quest to learn which aspects are of importance when
visualizing wood and of an attempt to rank these aspects in order of importance. The objective
for papers I and II was to find and gather words and descriptions of aspects of wood
visualization and to categorize them. The objective for paper III was to find a method for
measuring peoples’ preferences for wood and to describe the differences in taste and
preference amongst the interviewed respondents. This was done using digital images on the
Internet.

The objective for paper IV arose in an attempt to use the descriptions found in papers I and II
to search for an experienced difference between an image on paper and the same image on a
computer screen (paper V). Here, the image on paper represented the physical reality, and the
image the respondents chose represented the experienced reality. The hypothesis derived from
the first three studies was that most people would prefer a computer image that was slightly
exaggerated (compared with the physical reality), i.e., hyperrealistic, in order to experience
the image as realistic.

2.2. Limitations

This thesis does not cover computer visualization in general or the difference between wood
species. This thesis concerns wood qualities involved when wood interiors are computer
visualized. This means wood as a part of the whole image, in a context, and does not include
nonvisual qualities (such as tactile or sound features). Many of wood’s competitive
advantages will be missed in such a visualization. Also, this thesis deals with the general
problems of computer visualization to the extent of its adequacy for the experience of interior
wood. The first three studies (papers I-III) are oriented towards preferences, i.e., what people
like, while the fourth study (paper IV) concentrates on more objective judgments.
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Figure 1. Images 1-7c used in papers I-1I, 8a-b in paper Il and images 9a-b in paper IV.



3. Material and methods

The basis for the studies in this thesis is qualitative interviews (although paper III and IV uses
quantitative methods, it relies on qualitative results from earlier studies). All studies also
concern digital images in a two-by-two comparison on a computer (albeit with a projector in
paper II). The images (Figure 1) were gathered from outside sources (except for images 9a
and 9b in Figure 1) to avoid bias, and were all in digital format. Some were photographs
(Figure 1, images 4 and 9a and 9b), some modeled in a computer (Figure 1, images 8a and
8b). However many of the variations (papers I, II, IV) of the images were constructed by the
researchers. Images 1-7¢ were used in papers I-1I, images 8a-b in paper III and images 9a-b in
paper IV (see Figure 1).

3.1 Gathering descriptions of wooden interiors on a computer screen

The study in paper I aimed at exploring and gathering descriptions of computer-visualized
wood interiors through qualitative interviews. The Grounded Theory method (Glaser and
Strauss 1967) was used to get a map of what people react to in such images. The principle
is to sort interview data into groups consisting of aspects of a certain quality, all this to find
out which aspects that might be of importance when visualizing wood interiors.

Eighteen pictures of interior surroundings with visible wood elements were produced in the
computer. See Figure 1, images 1-7 for examples. To avoid biased results and to avoid a
situation wherein the researcher is measuring responses to his own pictures, the seven
originals were collected from outside sources such as architects and CAD companies. Each
original was varied so as to obtain three versions of each picture with wide variations in light,
shadows, color, contrast, etc. (see images 7a—c for examples). A system was prepared on a
laptop computer for viewing the pictures two at a time for comparison in pairs. The two-by-
two comparison strategy was used because it is considered a good way to provoke opinions
where respondents have to choose and then motivate their choices (Silverstein and Farrell
2001).

The respondents were instructed to point out which picture they liked less in a two-by-two
comparison. The respondents were chosen at the Stockholm Central Station in order to get as
wide a variety as possible regarding age, sex and background, all according to theory.
Twenty-one persons were interviewed for approximately 20 minutes each. All interviews
were recorded on a minidisc recorder, and the interviews were later transcribed onto paper
before the grouping and regrouping started.

3.2 Verifying descriptions of wooden interiors in a computer

To verify the results from the first study, another similar study was conducted using the same
image material (Figure 1, images 1-7). Inspired by the methods used in focus groups
(Krueger 1994, Morgan 1998), we divided the respondents into three groups. The first group
consisted of people between 20 and 30 years old, the next of people between 40 and 60, and
the third of professionals (architect, visualizer, constructor, etc.). A relaxed atmosphere was
created with discussions or dialogues instead of conducting formal interviews. The interviews
took place in Skellefted. They lasted approximately one hour and were recorded on a minidisc



recorder. Supporting notes were also taken on paper. The researcher led the discussion and
passed the word. The main question was “Which picture do you think is better?” Altogether,
this led to a richer material (as compared to paper I). This study used pictures projected on a
projector screen, but the sorting criteria were the same as in the first study. This study was
also recorded and the data were thoroughly analyzed and grouped into categories.

3.3 Comparing different wooden interiors on the Internet

At the same time as the first study was conducted, the first steps were taken towards an
internet-based study, paper III. The idea was to find a method for measuring consumer
preferences as to interior wood and also to verify some earlier findings (Broman 1995a,
Broman 1995b). A room was modeled by a professional visualizer using computer software.
Seven texture pictures gathered from a wooden floor vendor were used for changing the floor
material. The species were alder, birch, cherry, oak, oak plank, maple and walnut. See images
8a and 8b for examples of the evolution of the room. The images were used in a two-by-two
comparison competition, and the respondents were asked to describe in words the picture they
liked the most and the one they liked the least. The result was automatically written into a
computer log that was easily transferred into a spreadsheet. A balanced binary tree
(Silverstein and Farrell 2001) was used to reduce the amount of choices, and Principal
Component Analysis, PCA (Anon 2002, Eriksson et al. 2001), was used to interpret the data.
The context of the room was varied during the three interview rounds, as seen in Figures 8a
and 8b.

3.4 Comparing aspects of wood interiors on a computer screen

With the findings from earlier studies (papers I-1I), it was interesting to try to verify them
and at the same time rank aspects that seemed to be important and test a hypothesis
regarding preferred exaggeration when visualizing wood interiors.

The hypothesis was derived from earlier studies (papers I-1I) and was concerned with the idea
that photo realism (to look as correct as a photograph) is not enough; to create a picture that
most respondents would accept as a fair visual representation, properties such as light, color
and contrast have to be slightly exaggerated in the image.

Six of the properties (that also were possible to control technically) were chosen: light, color,
contrast, shadow, gleam and texture scale. An interior context with a wooden table was set up,
and a photographer took pictures that later were varied in the properties named above using a
computer. An original picture was also ordered from a photo lab.

Image 9a is the original, and 9b is one of the variations (decreased contrast).

First, the paper copy was shown and put away. Then two steps of two-by-two comparisons
were executed on a computer screen, with the original picture incorporated in the latter step.
The respondents were instructed to choose the picture that was most like the picture on paper
they saw first. The results were logged into a computer and easily transferred into a
spreadsheet, where the analyses were performed.



3.5 Possible error sources

This thesis describes attempts to make a map of the unexplored landscape of wood
visualization. When reaching for knowledge in an interdisciplinary area, it’s inevitable to end
up with some biases and errors, both in fact and mind. The researcher has tried to describe all
known error sources, but has no doubt that some still remain uncommented.

When it comes to experiencing wood, one of the greatest biases for papers I and II is perhaps
that it is very hard for viewers to differentiate between what the respondents understood from
the picture and what they liked in it. The term understand here means understanding what the
respondent sees in the picture—the perspective, the furniture and the material, etc. This means
that it might be easier to understand what kind of wood the picture is supposed to
communicate and how it looks in one picture, but because of other factors, such as the aspects
in the category Spirit (paper I—Light, Warmth, etc.) and the picture composition, it might be
easier to like another picture. Naturally, practical matters such as viewing angle and lighting
situation during the interview are also important. However, this was managed by allowing the
respondents to try different views.

In paper 111, one bias risk is the risk that the respondent will succumb to the sheer number of
choices and answer just anything. However, this can be controlled via the check numbers in
the computer log, whereby such results can be lifted out of the study. The interviews also
showed that a slightly darker material could seem much darker, depending on the computer
screen. Thus darker rooms seemed too dark. It is also impossible to tell exactly what affect the
look and shape of the room has on the respondent when testing different flooring and also
how the floor is affected by the surroundings. But since the study was conducted in three
versions, it is easy to see that the context changes the experience.

When it comes to experiencing wood, the greatest bias in paper II is perhaps that it is very
hard for viewers to separate between what they understand and what they like. It might be
easier to understand what kind of wood the picture is supposed to communicate and how it
looks in one picture, but because of other factors, such as the colors, light and picture
composition, it might be easier to like another picture.

The researcher also chooses which pictures are to be discussed. Thus, he or she has decisive
control over the answers. That is, if the researcher chooses a picture he or she thinks has a
lighting error, the respondents often naturally give the answer /ight. Awareness of this bias
problem is important. Since the researcher is also interpreting the answers, there is a double
responsibility. This is, however, also an advantage, as the researcher is in control of his
material.

In paper IV, the image on screen and the image on a photo lab printout will not match exactly,
but they will still provide us with a clue about what is important. Second, it is likely that the
memory of the first picture is affected by all the other pictures.

There are three major bias risks in paper 1V, the first one being the inevitable difference
between the original digital photographic image and the photo lab printout. The lighting and
viewing angle during the interview are also important. This was managed by allowing the
respondents to try different views. The third and most critical bias risk is the obvious risk that
the mental picture was affected by all the versions, and that it may have varied during the
interview. Even though most respondents claimed that they were able to stay with their first
mental picture throughout the interview, it is reasonable to believe that this mental picture
was affected by at least the first pictures in the interview and then melted together into a new
picture that then was held on to during the remaining interview. If this is correct, it means that



the results of the first step of the interview (in which six versions of the pictures were chosen
for further competition) are correct, but that the validity of the second step has decreased. But
this is only a hypothesis. Perhaps the great number of versions made the comparisons easier
and the respondents had to choose some properties in order to be able to remember the
picture. But this is only an assumption. The order of the images was randomized to avoid
systematical errors.

Common for all the first studies (papers I-III) is that the language is important. The results
are only valid (at least until further studies are done) in the language in which they are
conducted, i.e., Swedish, but the methods should be relevant for all languages. Naturally, the
interpretation of the words used by the respondents in papers I-III is crucial to the validity of
the results. Therefore, the results must always be discussed with others. In paper IV, no words
were used by the respondents, and the only language-related issue was the phrasing of the
instructions given before the interview.



4 Results

The results from the first study indicate that the most important categories for wood
visualization are Appraisal, Reality, Entirety and Spirit. These names are simply a way for the
researcher to sort the data and could of course be named something else. The results also
indicate that good visualization of wood should avoid erroneous details, repetitive patterns
and lighting or shadowing errors. It was hard for respondents to separate what they
liked/disliked from what they understood (what the respondent sees in the picture, the
perspective, the furniture and the material, etc.). Most respondents also reacted more to how
the wood in the pictures reacted to shades and colors than they did to its textures. This may
mean that photorealism is no guarantee of acceptance for a picture, or at least that
photorealism is more than the surface, the texture. In addition, more important than high
resolution is for wood to be part of the whole picture and not stand out or appear more
processed than the surroundings. The study also indicates that single (not group) interviews
were not the best method for collecting this data.

The results from the second study indicate that Light, Color, Entirety and Comprehension are
of the greatest importance when visualizing wood. Compared with the first study, the results
here are more tangible, easier to connect to physical aspects in the pictures. The result is an
ordered map of aspects that indicate that a successful visualization should avoid disturbing the
whole with erroneous details, repetitive patterns and lighting errors. The natural wood pattern
reveals any attempt to fake it. The right composition of light and color combined with an
adequate level of detail gives the viewer the entirety, and thus the possibility to discuss the
viewer’s comprehension, i.e., what the viewer sees or thinks he or she sees in the picture.
Many respondents preferred wood in hyperrealistic colors (example: image 7a in Figure 1).
Perhaps some kind of smart modification, rather than photorealism, is sometimes the more
appropriate goal. The category Light, however, is more than weight or lamps or the opposite
of darkness—it is also how the light is reflected and on which surfaces. This needs to be
investigated further.

The results from the third study indicate that there is no such thing as a neutral room. The
importance of the context is inevitable. Changes in one part of the picture affect items that are
not changed at all. Changed context changes the wood, and changed wood changes the
context. See images 8a and 8b in Figure 1 for the evolution of the images used. This
phenomenon requires further study.

The study also shows that it is not possible for the respondents to deal with more than twenty
choices without losing focus. A method for reduction is the balanced binary tree used by
Silverstein and Farrell (2001), and it proved to be a good way to reduce the number of
comparisons without reducing validity. Darker colors seemed to become even darker on the
computer screen, and were therefore not chosen as favorites. This has perhaps to be adjusted
in order to seem normal. Overall, the two-by-two comparison used in this study proved to be
a good way to provoke answers.

The results from the fourth study indicate that most people would prefer a computer picture
that is something more than physically correct. Somehow, wood makes a strong impression
that makes a picture on a computer seem pale, even when the representation is physically
accurate. Many respondents chose a picture with deeper colors, stronger contrast, smaller
knots and darker material as the picture they thought was most like the photo lab printout.
With only two top votes for the Original picture (when compared to the photo lab printout)
the study supports the opening hypothesis regarding the need for some kind of smart



exaggeration. People need more than just accurately recaptured wood to experience wood on
a computer screen as real wood. The results indicate that Contrast is the most important
property when visualizing wood, both for good and bad visualization (i.e., incorrect contrast
makes the visualization not work). Shadows seem to be the least critical property. These
results also provide us with a ranking of the properties.
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5. Discussions and conclusions

5.1 Discussions

Wood is more multimedia than a computer can handle. Visualizing wood in a computer is
therefore a bad idea. But we have no choice. The wood material must compete with other
materials on the computer screen; therefore we must do the visualization the best way we can.

In papers I and II we found and verified the properties that are of importance when visualizing
wood. The results from those papers match each other relatively well. In paper III we found
that the context is critical, and we also found a way to reduce the number of comparisons. In
paper IV we tested the hypothesis of smart exaggeration and ranked selected properties from
papers I and II.

The investigations in this thesis show that there is a difference between what we look at and
what we see and experience. This is nothing new. When it comes to colors, Fridell Anter
(2000) writes about factors that affect the perceived color: the observer, the surroundings,
observation angle, viewing distance, light, gloss and surface structure, size and shape of
object and finally, the physical color. Most of these findings also apply in this study, although
size and viewing distance are not considered here.

The studies also point up the problems inherent in research that compromises between the
qualitative and quantitative paradigms; there are many risks here in the twilight zone—it is
important to be precise and to openly present one’s methods. Even so, the risk of doing
halfway soft research is inevitable. Papers I-III fall within the borders of the paradigms, but
paper IV is an attempt to measure picture judgments (not preferences), and is therefore
naturally at risk for biases.

Biases were discussed previously in chapter 3.5, but will also be taken up briefly here. There
are three major bias risks in paper IV: differences between the original digital photographic
image and the photo lab printout; lighting and observation angle; and most critical of all, the
risk that the mental picture will be affected by all the variations and that the memory of it may
have varied during the interview. Even though most respondents claimed that they were able
to stay with their first mental picture throughout the interview, it is reasonable to believe that
this mental picture was affected by at least the first pictures in the interview and then melted
together into a new picture which, in the best case, was held on to during the remaining
interview.

Performing 17 different comparisons is not the optimal interview situation for such a study.
The complexity of experiencing wood was in this study increased by dividing it into
properties (light, contrast, etc.) which were investigated separately and then combined and
analyzed. It cannot be guaranteed that it is the same entirety we are discussing after such a
process.

It might have been better to let the respondents walk into a physical room and then walk out
again and choose an image on a computer screen. Even better might be enabling respondents
to adjust one image instead of choosing amongst many items. Perhaps is this something to
consider for further research.

These results support the hypothesis of smart exaggeration of chosen wood properties and
indicated the necessity of controlling the context relation. Exaggeration is probably important
when it comes to the texture surface (color, contrast and detail), and light is important for the
interplay between properties and revelation of the structure of the visualized object. Even
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though contrast was the most important property, with color in second place, light is the key
to both revealing the rugged wooden structure and managing the interplay between the
different properties, the wood object and the surrounding context.

Given the results from these four studies, it is easier see the entirety of the complex topic of
visualization of wooden interiors. The results can be summarized in the sentence, “It’s not
what you show, it’s what they see”, but there is, of course, much more to it than that. The
results can be divided into issues relating to the whole and issues relating to the parts, or
details, which taken together are of course not equal to the whole. The most important issues
to think about when visualizing wooden interiors as a whole are the following:

Try to reach some level of smart modification with exaggeration of such important
properties as contrast and colors. The art of computer visualization is ready to go
beyond realism, not merely achieving photorealism. Do not say too much too soon.

Make efforts to make the wood part of the whole and do not let it appear more
processed at than its surroundings. Most respondents reacted negatively when the
elements in the picture were not consistent with each other. Choose your context, but
be careful. The context in which the wood is situated is crucial. The wood affects the
context and the context affects the wood.

The most important detail issues to think about when visualizing wooden interiors are the
following:

If the right light and color saturation are combined with an adequate level of detail,
and if disturbing detail errors are removed, an entirety is produced that, in the best-
case scenario, gives the viewer a feeling of understanding. Right and adequate level do
not necessary mean physically accurate, however. Naturally, disturbing detail errors
must be completely eliminated if the picture is to be accepted as a whole. This aspect
of visualization is not discussed further in this work.

Contrast is, as is color, more important than texture (the look of a surface), but the
pattern on the surface of the wood can play visual tricks when you zoom in and out of
a picture. This is also a question of the level of detail—when you are close to the
material in the picture you want to see it, but when you zoom out you want the pattern
details to zoom out naturally, too.

The category Light is more than weight, or lamps, or the opposite of darkness; it is
also how the light is reflected and on which surfaces. But dark pictures still have
problems receiving a fair judgment, since darker colors seem even darker on a
computer screen.

Please note that the results from paper IV, which indicated a need for exaggeration, are based
only on measuring which pictures were judged to be alike, not which pictures were liked and
preferred. In a commercial selling situation, it is naturally also important for the content in the
picture to be liked, which would probably entail even more exaggeration. The memory game
situation used in paper IV is not as useful for objective studies in which respondents have to
remember their choices all the way through as it is for more subjective studies in which the
goal is to compare only two images and choose the one that is most appealing.

The studies reported in this thesis were conducted mostly with modified photographs of
wooden textures, but the methods used should be valid for modeled and parameterized wood
as well. This assumption is based on the fact that modeled textures today look much like
photographs.
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This study indicates that computer visualization cannot encompass the whole of the
experience of wood. There are nonvisual wood values that people miss when looking at a
computer screen, important values of warmth, feel and smell that are hard to visualize. For
instance, how do we communicate the slightly softer echo from walking on a wooden floor?

5.2 Conclusions

Given the results in papers -1V, some conclusions can be reached.
* Smart exaggeration is desirable, rather than merely correct photorealism.
» Contrast, color and light are as important as the wooden texture itself..
* Being part of the whole is most important.
e The context in which the wood is situated is crucial.
e Understanding is not the same as liking.

* Light is more than weight, lamps or the opposite of darkness.

5.3 Practical implications of the results

Before an optimal wood visualization can be made for commercial use, more research and
development must be conducted. Since smart exaggeration and being part of the whole are
more important than merely having a correct texture, it is time to start work with factors that
make the wood interact with its context. Light is a good example of this. The light gleam
reflecting from the wooden surface tells us that this is not just a flat texture, but a topological
and varying structure.

The two ways of making wood into three-dimensional pictures today are with either two-
dimensional texture maps or with parameterized wood. Both of these methods concentrate on
making the surface look correct. Given the results in this thesis, it is fairly safe to assume the
best way to achieve a well-visualized picture of interior wood (one that most respondents
would accept) is to exaggerate the colors and the contrast of the texture maps (or
parameterized model) and then to make the elements in the picture interact and come to life
using the light and its possibilities to reveal the structure and connect the context.

And finally, we must not forget that we never really can visualize wood in computers;
visualization is something that takes place within each viewer’s head and not in computers.
The complex phenomenon of experiencing wood that feels authentic, i.e., what we like to call
the rock 'n 'roll of wood, requires physical stimulation: “You better knock, knock, knock on
wood, baby.”

13



5.4 Future work

In order to verify the results and methods that have been used in this work, more
investigations will need to be carried out. The most important issues are:

* The results from paper IV. A new study should be conducted and the results should be
compared with the results in paper IV. In such a study, other methods should be used,
both for collecting data (just one comparison) and for interpreting it (all aspects must
be compared with each other).

* To follow up real product cases that were commercially successful (or not) with a
preference study where the visualization results found here are implemented.

Given the results presented in this thesis, it would also be interesting to do more tudies into
some of the following tracks:

» Further investigate the differences between the wood we see and the wood we think
of.

* What is an issue for visualization in general, and what is wood specific?
*  Work more with the interplay between properties than ranking of them.

» Treat the property Light more carefully as a something more than the opposite of
darkness, i.e., how the daylight reflects off the wood surface, etc.

* Do alarge, perhaps international, study from which statistically reliable conclusions
can be drawn.
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Abstract

Wood is more than a material with technical characteristics. It is a material with
aesthetic qualities and is the object of subjective appraisal. Today it is common to use
computers to show how a room or product will look when it is produced. In
communicating the aesthetic properties of wood in such cases, the ways people
experience wood are of interest, as are what is important to focus on and what is best
avoided.

The objective of this study was to explore and gather descriptions of computer-
visualized wooden interiors through qualitative interviews. The Grounded Theory
method was used to get a map of what people react to in such images. The principle is
to sort data into groups consisting of aspects of a certain quality. Eighteen pictures were
used in a two-by-two comparison study. 21 persons were interviewed for about 20
minutes each.

The results indicate that good visualization of wood should avoid erroneous details,
repetitive patterns and lighting or shadowing errors. Another result is recognition of the
difference between seeing and describing. It was hard for respondents to separate what
they liked/disliked from what they understood. Most respondents also reacted more to
how the wood in the pictures handled shades and colors than to its textures. This could
mean that photorealism is no guarantee for getting acceptance for the picture. In
addition, more important than high resolution is for wood to be part of the whole picture
and not stand out or appear more processed than the surroundings.

Note Abstract

Wood is more than a material with technical characteristics. Objective of this study was
to gather descriptions of computer-visualized wooden interiors through qualitative
interviews (grounded theory). Pictures were shown in a two-by-two comparison. The
results indicate that visualization of wood should avoid erroneous details, repetitive
patterns and lighting errors. More important than high resolution is being part of the
entirety. Respondents reacted more to how the wood handled shades and colors than to
its textures.
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1. Introduction

1.1 Background

Wood is more than a material of technical characteristics to be weighed, measured and
calculated. Wood is a material with aesthetic qualities, biological variations and
different appearances dependent on wood species and treatment.

It is when wood is used in products where the wood texture is visible that the highest
price per cubic meter can be obtained (Wiklund 1992). But in a wood-product chain it is
common that knowledge of the preferences of the end customers is poor, especially
concerning the aesthetic features of wood (Swearingen et al. 1998, Hansen and
Weinfurter 1999, Hansen and Bush 1996, Marchal and Mothe 1994). The industry must
become better at communicating wood and its advantages and disadvantages throughout
the wood-processing chain (from forestry to housing and recycling). This
communication is what we here call "wood communication”.

The overall goal for the wood industry is to reach new customers and to keep existing
ones. Here, wood, like most other materials, must become a smart material easier to use
for professionals as well as nonexperts. A computer might be a useful tool to achieve
this goal, and one aspect of wood communication is computer visualization. The
efficacy and validity of using the computer for visualization is well known and has been
documented by Sheppard (2000), among others. It has become more common to use
computer-generated images to show how a room or a product will look when produced.
To communicate the essence of wood—the soft or qualitative features (such as visual,
tactile and “mental” qualities of wood)—expressed and visualized by a computer is both
an interesting opportunity and a challenge because of the medium’s limited means of
communication. Vital knowledge is missing about what factors are important when
visualizing wooden interiors.

The overall aim of this study is to study human reactions to and perceptions of computer
visualizations of wood. If it is possible to discover what people react to and how they
describe it, it should be possible to know (or study) which factors are to be given extra
consideration in computer visualizations of wood.

1.2 Objective

The objective of this study was to explore and gather descriptions of the respondents’
reactions when looking at computer-visualized wooden interiors. The purpose was also
to screen for factors that are of importance when visualizing wood. Henceforth, “the
respondents” are here understood as the particular sample of people that were chosen
for these interviews.
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1.3 Previous work

Work concerning wood and visual impressions is presented in articles by Broman
(1995a, 1995b), which contain qualitative interviews, but focus on methods of
interrogation. Broman (1995b) also investigates people’s attitudes towards wood and
shows that it is possible to draw adequate conclusions about real, live wood experience
from computer experiments. By comparison to Broman (1995a), the study described in
this article is more oriented towards conceptions about computer-visualized wood
interiors. Architectural scientific discussions regarding “experiencing beauty” are
nothing new. During the course of years considerable work has been done (Hesselgren
1971, Hesselgren1987, Rasmussen 1962) and still is being done. A study about the
perceived color of paint (Fridell Anter 2000) is an interesting example, but it is directed
more towards color and painted fagades.

The entire field of digital picturing and scientific visualization (Cox 1990) is maturing.
Substantial advances in computer capabilities and improvements in graphics software
have made visualization easier and more accurate, but the research is still somewhat
limited (Daniel and Meitner 2001), though some results can found in the literature.
Results indicate that aspects of computer visualization, e.g., resolution and color
fidelity, may significantly affect observers’ perceptions, understanding and judgments.
For example, some features of visualization are known to affect attention and
interpretation and to arouse positive and/or negative emotions (Mitchell 1983, Broudy
1987, Cox 1990). Daniel and Meitner (2001) discuss the validity of visualization, but as
applied to forest landscapes, not to wooden interiors. However, the studies above deal
with visualization in general or of trees, not of wood and/or wooden interiors. Attempts
to compare most of today’s architectural ways of visualizing wood (model, sketch,
computer image, watercolor painting, etc.) were also made by Persson (2001).

1.4 Scope and limitations

This is not a study of wood as a material nor of computer visualization in general. This
study concerns wood qualities involved when wooden interiors are computer-visualized.
This means wood not isolated, but in a context, and does not include nonvisual qualities
such as tactile and sound qualities. Obviously, many of wood’s competitive advantages
will be missing in such visualization. This study deals with the general problems of
computer visualization to the extent that they apply to the experience of interior wood.
Other aspects of computer visualization have not been studied.
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2. Materials and Methods

2.1 Theory

To learn more about a phenomenon than quantitative data can provide (what we can
measure, weigh and scan), it is necessary to use qualitative methods, such as the
Grounded Theory (Glaser and Strauss 1968, Eneroth 1984). The idea behind the
Grounded Theory paradigm and most other qualitative research theories is not to
generate generalizable statistics, but to investigate and understand a phenomenon and to
generate theory from data. Here, the Grounded Theory is used for making a map of an
unexplored new landscape by dividing a phenomenon into categories, properties and
aspects.

2.2 The pictures

Eighteen pictures of interior surroundings (examples in Fig. 1-3) with visible wood
elements were produced in the computer. To avoid biased results and to avoid a
situation where the researcher is measuring responses to his own pictures, six originals
were collected from outside sources such as CAD companies and architects. Each
original was varied so as to obtain three versions of each picture with wide variations in
light, shadows, color, contrast, etc. A system was prepared on a laptop computer for
viewing the pictures two at a time for comparison in pairs. The two-by-two comparison
strategy was used because it is considered a good way to provoke opinions where

respondents have to choose and then motivate their choice (Silverstein and Farrell
2001).
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Figure 1. Examples of interview pictures. Many respondents preferred colors more
intense than normal wood.

Figure 2. Examples of interview pictures. Light and a sense of welcome were important
for the respondents.

Figure 3. Examples of interview pictures. Colors and knots were important for the
respondents.
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2.3 The interviews

The interviews took place at the Central Station and the City Terminal in Stockholm,
Sweden, during a week in June 2002. These locations were chosen so as to get as broad
a random selection of respondents (age 20—70, both sexes, varied education, style,
origin and interests) as possible, all in accordance with theory (Glaser and Strauss 1968,
Miles and Huberman 1994). Except from sex and age, no background data was however
noted, since this sample was not intended for quantifying the importance of the aspects.
The study aimed at exploring and gathering possible aspects that may be of importance
when visualizing wooden interiors. The places were also chosen to find enough people
willing to take the time necessary for the interview, about 20 minutes.

Twenty-one persons were interviewed, all in Swedish. Eighteen of the respondents, nine
of each sex, completed the interview and these were used in this study. In order to
influence the respondents as little as possible, the wording of the questions was
deliberately kept vague, although the purpose of the questions was quite precise. After a
short introduction to the study, only one main question was used to start up the response
from the respondents. This question was: Which picture do you think is "better"? No
difference was explained or made between better and more realistic/more beautiful/l
like it. No mention of the wood itself was made in the main question (although the
pictures were dominated by wooden objects). This was done to avoid directing the
respondent to wood as a subject. The comments about wood textures came naturally as
part of the description of the pictures. Supporting questions, used when needed,
consisted of expressions like these: “And why do you think this picture is better?” “Is
better the same as more natural?” “Is the difference obvious?”

According to the Grounded Theory paradigm, the collection of data is ended when the
answers stop presenting much new data. After 18 persons not very many new words and
descriptions were used (expressions like “lonely” and “true” started to recur) and the
amount of data was sufficiently stable to make a map of expressions. To be sure, three
more interviews were conducted. The interviews were recorded on a minidisc recorder;
supporting notes were also taken on paper. About six hours of interviews were recorded,
which resulted in about 15,000 characters on the paper transcription.

2.4 Data processing

In order to take in all aspects of the data and to lift them to a generally applicable level,
they have to be summarized. The principle (Miles and Huberman 1994) is to group data
under different qualities, i.e., to sort the explained data into different groups, each
consisting of a cluster of aspects of a certain quality. The goal is to find a small number
of qualities which allow each datum to be transferred to one of the qualities, i.e.,
constitute an aspect of one of the qualities. In this closing phase, the important thing is
to concentrate the data into qualities that together explain something about the
examined phenomenon. The parts of the six-hour recorded interview data that contained
useful words and phrases connected (even slightly) to wood were transcribed exactly
(about 300 different sentences) and then thoroughly and systematically grouped and
regrouped into different categories according to theory. Since the pictures were
dominated by wood, most responses also had a connection, even if vague, to wood. This
grouping and regrouping continues until the researcher thinks the map of expressions
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gives a fair picture of the interviews. Naturally, this puts the researcher in crucial
control of the data and the result. The subject of the study was "Experiencing
Computer-Visualized Wooden Interiors”, and this phenomenon was divided into
categories and properties. Each property had several different aspects. (Fig. 4)

3. Results

The result of a qualitative study is a somewhat ordered map of aspects (Miles and
Huberman 1994).

After grouping and regrouping (to give as complete a survey map as possible), four
main categories were found (Fig. 4). How people describe what they see and react to
can be described by the four categories here named Appraisal, Reality, Entirety and
Spirit. These categories are simply a way for the researcher to sort the data and could of
course be named something else.

The data within the category Appraisal deals not so much with the details and the wood
itself as with the respondent’s personal taste and opinions. This category is sorted into
the properties Opinion and Taste. Opinion contains judgments such as “optical illusion”,
“looks like a hospital” and “everything on a computer is unrealistic”. Taste is more
concerned with judgments like “delightful”, “awesome” and “kitchens should be
bright”. This category, Appraisal, is too personal to be a real part of this study and is
noted as information only.

The category Reality contains opinions about how real and naturalistic the pictures
seemed. Since this is more connected to the personal judgments of the respondents than
to physical objects in the pictures, the data in the category Reality is highly subjective,
whereas the categories Entirety and Spirit are less subjective (more oriented towards
objects in the picture), although not fully objective. Even so, Reality contains features in
wood, such as knots. The properties here are Material, Realism and Clarity. Opinions
like “imitation of wood”, “untreated wood” or “feels like concrete” would come under
the category Material, whereas “like a drawing”, “strange” or “like expected” fit under
Realism, and “knots and stuff are visible”, “legible details” and “more of the structure”
come under Clarity. Altogether, the properties in the category Reality have significance
when the viewer is interested in details and in the material itself.

Entirety and Spirit are of great interest in this study, since they are more easily
connected to details in the pictures and with opinions such as "dimmed" or "disturbing
detail". In these categories are the factors that affect the whole, the comprehensive
picture (Fig. 4).

The category Entirety contains two properties, Harmony (“light balance”, “washed out”
and “calmer”) and Detail error (a repetitive pattern or a “flying” lamp without cord).
Entirety shows that a single erroneous detail can ruin the whole picture. The tolerance
for this was very low among all respondents.

The interviews show that the features within the category Spirit are decisive for the
understanding of wood. Spirit contains properties such as Light, Contrast, Color, Life
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and Warmth. In the Light category, people noted characteristics such as “dimmed”,
“dazzling” or “the shadows are gone”, but also commented on the actual
lightness/darkness in the material, and in Contrast they—naturally—talked about
“contrasts”. Color contains such aspects as “clear colors”, “pale” or “matching colors”
and Warmth such aspects as “cooled”, “too cold”, “warm”, etc. Life is the property
dealing with presence; it holds diffuse feelings such as “alive”, “stiff”, etc. This is just

one way to look at the category Spirit; the data are of course interlinked and interactive
(Fig. 5).

Another result was the difference between what people see and how they describe it.
Usually the respondents saw one erroneous thing and described the whole picture in
terms of that, even though the opposite also occurred. It was hard for the respondents to
separate sensory impression from comprehension, i.e., what they liked/disliked and
what they understood. The term “understand” here stands for understanding what the
respondent sees in the picture, the perspective, the furniture and the material, etc.

Some respondents—regardless of age and sex—tended to like wood that was more
wood than wood is, i.e., hyperrealistic, in brighter colors and higher contrasts than real
wood. Others, on the other hand, did not. Such variations in opinion are a natural
element when researching subjective descriptions.

Photorealism (to look like a photograph) seems to be no guarantee for getting

acceptance for the picture. Sometimes the respondents claimed that they liked one
picture better, but understood the other one better.
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Opinion I— "optical illusion", "like a hospital"

"awesome", "l like pine"
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Material I— "like concrete", "old wood"

"artificial", "feels natural"
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"fits", "washed out"

—| Spirit

— Light |—— "dimmed", "shadows"
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—w "clear colurs", "too red"
e vaiver, st

"warm", "colder"

Figure 4. Experiencing Computer-Visualized Wooden Interiors. Sorted descriptions.

Lighting
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-

|

Light

Colour

Figure 5. Interacting properties within the category Spirit.
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4. Discussions and conclusions

4.1 Limitations

To study a phenomenon as complex as this could be considered too much at once, but
on the other hand, the only way to study wood in its context is to do it in its context.
However, previous attempts (Persson 2001) show that not limiting it to only computer-
generated pictures would have made the study task immense. For example, although the
judgments in the category Appraisal that concern associations (“looks like a hospital”)
are interesting, they have not been further investigated in this study, since they are
difficult to use for the purposes of the study.

4.2 Interpretations/implications

The researcher has crucial control over the answers by choosing which pictures are to
be discussed. That is, if he or she chooses a picture with a lighting error, he often gets
the answer "light". Therefore awareness of this problem is important. This risk was
found during pretesting of the pictures and could therefore be managed. The pretesting
also showed that the free form of the interviews gave the desired result. Since the
researcher also interprets the answers, he or she has a double responsibility. This is,
however, also an advantage, as the researcher is in control of the material.

Within the category Spirit is also the “diffuse light” that could be considered as “how

the light is reflected by the surface structure”. This aspect may require further
investigation.
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4.3 Importance

The results conform to common sense and were not unexpected, even if they sometimes
point in different directions. This is normal, of course, when researching subjective
phenomena. Factors outside the nature of wood itself greatly affect our experience of
wood. It is hard to draw a distinct line between the appearance of the wood interiors and
attitudes relating to other phenomena that influence the pictures. Light, shadows and
colors all interact to provide us with a complete picture; therefore, they also influence
how we understand wood. However, wood normally exists in a context, which is why
an isolated wood study probably would not have given better map of descriptions.

This result is a roadmap for further research, but it also gives an idea of what should be
avoided when using computers for visualizing wooden interiors, as mentioned below.

4.4 Conclusion

Experiencing wood is a quite complex affair. A number of factors (look, feel, smell)
cooperate in giving us the impressions we get (“I miss feeling the structure and warmth,
wood doesn’t work on a computer screen”). Wood is a great deal more multimedia than
a computer can handle. Although no single factor that divided the answers into two
logical groups was found, still many of the findings are of interest, both for further
research on the experience of wood and for visualization in general.

The results of this study indicate that to produce a picture that most people would
accept, the person visualizing wood will have to carefully avoid disturbing the whole
with single erroneous details, repetitive patterns and lighting or shadowing errors. The
natural wood pattern reveals any attempt to fake it. In addition, more important than
high resolution is for wood to be part of the whole picture and not stand out or appear
more processed than the surroundings. When it comes to experiencing wood, the
biggest bias is perhaps that it is very hard for viewers to differentiate between what they
understand from the picture and what they like in it. This means that it might be easier
to understand what kind of wood the picture is supposed to communicate and how it
looks in one picture, but because of other factors, such as the aspects in the category
Spirit and the picture composition, it might be easier to like another picture. This is, of
course, something to consider when visualizing wood: “is this a selling picture or an
informative picture?”

Furthermore, the researcher has a great responsibility to interpret the words the viewers
try to describe their experiences with. Knowing this, it is important to discuss the
validity of the results with other researchers.

This study indicates that computer visualization can’t encompass the whole of the
experience of wood. For instance, how do we communicate the slightly softer echo from
walking on a wooden floor? And finally, we must not forget that we can’t really
visualize wood in computers; visualization is something that takes place within each
viewer’s head.
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Abstract

Wood is more than tensile strength, moisture content and biological degradation. The hard,
quantitative characteristics have been investigated for decades, but wood has also soft, or
qualitative, features.

Communicating the advantages of the whole material, even the softer qualities, such as
visual and aesthetic impressions, has become increasingly important when trying to reach
new customers and keep existing ones.

The computer has become a useful tool in this effort.

The overall aim of this study is to study people’s descriptions of computer-visualized
wood. Three different groups were interviewed regarding eighteen pictures with visible
wood interiors and various executions in a two-by-two comparison. Grounded Theory has
been used to explore, gather and sort the descriptions into a map of a unexplored
phenomenon.

The result is a ordered map of aspects. They indicate that a successful visualization should
avoid disturbing the whole with erroneous details, repetitive patterns and lighting errors. The
natural wood pattern reveals any attempt to fake it. The right composition of light and color
combined with the adequate level of detailing gives the viewer the entirety, which gives her
the possibility to discuss her comprehension i.e. what the viewer sees or think she sees in the
picture. Many respondents preferred wood in hyper-realistic colors. Perhaps is some kind of
smart modification instead of photo-realism sometimes the goal.

Further research it could try to verify and rank the importance of the found aspects by

conducting a study where the respondents could compare modified computer images with
an original.
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1 Introduction

Background

Wood is a material like most other materials. It has technical, or quantitative,
characteristics and also soft or qualitative features. The technical characteristics are and
have been thoroughly investigated through years of research, but the attitudes and feelings
towards wood are sadly not as well-documented. In the wood product chain, the
knowledge of the final customers’ preferences is poor, especially regarding the aesthetic
features of wood (Swearingen et al 1998, Hansen and Weinfurter 1999, Marchal and
Mothe 1994). Also, the research regarding aesthetic features of wood and people's
preferences for different looks of wood has so far been rather limited. Although some
studies have been carried out both in Europe and Japan (Marchal and Mothe 1994, Mazet
and Janin 1990, Nakamura et al 1993) the lack of knowledge in this field is very evident.

Broman (1995a, 1995b) has been working with visual impressions of wood and people’s
attitudes towards wood and even with qualitative interviews, but was focused on methods
of interrogation. Broman (1995b) also shows that it is possible to draw adequate
conclusions about wood experience from computer images of wood. When compared to
Broman (1995a), this study is more oriented towards conceptions about computer-
visualized wood interiors.

Considerable work has, during many years, been conducted in the field of architectural
discussions about experiencing beauty (Hesselgren 1987 and Rasmussen 1962). But even
though the field of digital picturing is some decades old, social scientific studies of
people’s reactions to computer-visualization are still hard to find.

Communicating the whole material, even the softer qualities, such as visual impressions,
has become increasingly important when trying to reach new customers and keeping
existing ones in times of harder competition. This communication is what here is called
“wood communication”. Pakarinen (1999) states that it is important not only to put
emphasis on design, the manufacturers also have to sell wood by its aesthetic features. The
computer could be a useful tool in this communication, but how well does wood adapt to
being trapped on a computer screen?
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Objective

The overall aim of this study was to gather, explore and sort the respondents’ descriptions
of computer-visualized wood and to describe these descriptions. A bonus effect of this
objective is the screening for factors that are of importance when visualizing wood. What
factors per se or in cooperation can give a true feeling about the wood visualized? If it is
possible to find and describe what people react to, it should be possible to know which
factors that are of most importance when computer-visualizing wood and also which of
these factors are easily transferred into technical parameters that is possible to control.
Henceforth, “the respondents” are here understood as the particular sample of people that
were chosen for the interviews in this study.

Yesterday, technology was not ready for this. Today technology is ready, but are we? Or
are we still computer teenagers impressed by any dazzling attempt to make an object alive
on the screen?

An earlier study (Nordvik 2003) was using the same image material, but executed with
interviews one-by-one. In this study the interviews are conducted in small groups instead,
to get more input data.

Scope and limitations

This study concerns wood qualities involved when wooden interiors are computer
visualized. This means wood as a part of the whole, in a context, and does not include
nonvisual qualities (such as tactile or sound features). Obviously, many of woods
competitive advantages will be missing in such a visualization. This study deals with the
general problems of computer-visualization as long as it is adequate for the experience of
interior wood. Else, computer-visualization in general has not been studied.
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2. Materials and Methods

Theory

To learn more about a phenomenon than quantitative data can provide (what we can
measure, weigh and scan), it is adequate to use qualitative methods, such as the Grounded
Theory (Glaser and Strauss 1968). The idea behind most qualitative research, including
Grounded Theory, is not to generate generalizable statistics, but to investigate and
understand a phenomenon and thereby generate theory from data. The Grounded Theory is
in this effort used for sorting a phenomenon into categories, and thereby make a map of an
unexplored new landscape.

The pictures

Eighteen pictures with visible wood interiors (examples given in fig. 1-3) were produced.
To avoid a situation where the researcher measured his own pictures and thereby gets
biased results, the six original images were collected from outside sources such as
construction and architectural companies. Each original was varied so as to get three
versions of each picture with clear variations regarding lighting, shadows, detailing, color
contrast etc. A laptop computer was prepared for viewing the pictures two-by-two for
comparison in pairs. The reason for the two-by-two comparison was that the goal was to
gather reactions and it is common knowledge that the easiest way to provoke opinions
regarding something is to compare it with something else (Silverstein and Farrell 2001).
The respondents then have to choose and justify their choice.
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Figure 1. Example of interview pictures; Space and Warmth. Many respondents preferred
hyper-realistic colors to understand the picture as “warm”. “It doesn’t bring out the wood.
The color contrast is too small between the wood and the rest.”

Figure 2. Example of interview pictures; gleam and reflections. Gleam and reflections were
important to understand the picture as realistic. “There are no daylight reflections on the
floor, its unreal”.

i:igure 3. Example of interview pitures; Compdsition and Shadows. Many ;espondents
spoke of the picture composition and how it affected them. “That foreground wall should
be cropped away”.
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The interviews

Inspired by the ideas behind focus groups (Krueger 1994, Morgan 1998) for gaining the
data input three groups were put together. The members of the groups were chosen to get
three distinct groups: one younger group (20-30 years), one older group (40-60) and finally
one expert group (architecture, construction and wood people etc). All groups were
Swedish and between 4-5 persons of both sexes and already acquainted and comfortable
with each other, all in accordance with theory (Morgan 1998).

The interviews, or discussions, took place in Skellefted. They lasted approximately one
hour and were recorded on a minidisc recorder; supporting notes were also taken on paper.
The researcher led the discussion and passed the word. The main question was “Which
picture do you think is better?”

No difference were explained or made between better and more realistic/more beautiful/l
like it etc. Supporting questions, which were used when needed, would consist of
expressions like “And why do you think this picture is better?”, “Is better the same as more
natural?”, “Is the difference obvious?” “What do you mean by warm?” etc. After these
three groups, many of the comments were similar, i.e. no new data occurred and the input
data was assessed as of sufficient amount.

The researcher has to interpret the words the respondents try to describe their impressions
with. Therefore, this study’s exact terms only are adequate in Sweden, even if the results and
the methods could be of interest worldwide and the methods are possible to repeat and
therefore adequate .

The researcher also chooses what pictures are to be discussed. Thereby, he or she has decisive
control over the answers. That is, if the researcher chooses a picture he or she thinks has a
lighting error, the respondents often naturally give the answer “’light”. Awareness about this
bias problem is important. Since the researcher is also interpreting the answers there is a
double responsibility. This is, however, also an advantage, as the researcher is in control of
his material.

Data processing

In order to take in all aspects of the data and to lift them to a generally applicable level,
they have to be summarised. The principle (Miles and Huberman 1994) is to group data
under different categories, i.e. to sort the explained data into different groups, each
consisting of a bundle of aspects of a certain property. The goal is to find a small number
of properties, which allows each datum to be transferred to one of the properties. i.e.
constitute an aspect of one of the properties. In this closing phase, the important thing is to
concentrate the data into categories that together explain something about the examined
phenomenon.

The useful words and phrases of the recorded interview data were transcribed exactly and
then thoroughly and systematically grouped and regrouped into different categories
according to theory. The subject of the study was ”Describing Computer-Visualized
Wooden Interiors” and this phenomenon was divided into categories and properties. Each
property had several different aspects. (Tab. 1)
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3. Results

A total of 12 persons divided in three groups were shown 18 pictures, in a to-by-to
comparison. The result of a qualitative study is a somewhat ordered map of aspects (Miles
and Huberman 1993). For each group, the sessions lasted for about an hour.

After grouping and regrouping (to give as complete a survey map as possible) more than 500
descriptions, the data were divided into a map (Tab. 1). Mind that this map is strictly a map of
how the comments are sorted, not a map of which factors that are of importance when
visualizing wood. What the respondents talked about when they tried to describe wooden
interiors was worked into four categories; Light, Color, Entirety and Comprehension.
Personal views and pure appraisals are not taken into this map, and are therefore sorted under
the side-category Appraisal. Also, statements regarding the Purpose of the image are side-
sorted. Nevertheless, both of the left-out categories are taken into consideration in this study.

Each category in the description map (Tab. 1) has its own properties. Light and Color are
more concerned with specific factors, whereas the two other categories deal with descriptions
of the whole picture; the Entirety or what the respondents can understand or guess from the
given pictures (Comprehension).
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CATEGORY PROPERTIES ASPECT

THE LIGHT
- LIGHTING “gives that fluorescent lamp feeling”
- GLEAM “no daylight reflections on the floor, its unreal ”(Fig 2)
- SHADOWS "very strange shadows”
- COLOR CONTRAST/PALE “color contrast too small between the wood and the rest.”(Fig 1)
- WARMTH/WELCOMING “this is a cold environment”
- LIGHT ERRORS “that mirrored light doesn’t make sense”
THE COLORS “it doesn’t look like wood with these colors”
- COLOR CONTRAST/PALE “the upper shelfs are a bit wishy-washy " (Fig. 3)
- WARMTH/WELCOMING “warmer feels more welcoming”
- TREATMENT “soap-scrubbed and gleamy floor”
ENTIRETY “irritated if I don’t understand how it’s connected”
- LIFE “like it was alive”, sterile”
- DEPTH/ SPACE a ceiling painted white gives a feeling of space” (Fig. 1)
- WEIGHT “too heavy, takes too much room”
- REALISM
- PHOTO “I believe this is a photograph”
- COMPUTER-MADE “this feels computer-made”
- COMPOSITION “that foreground should be cropped away” (Fig 3)
- COMPUTER TECHNIQUE “too low pixel resolution”
-STYLE “wood doesn 't really fit into that furnishing”
- DISTURBING DETAIL ERROR
- PERSPECTIVE " the floor boards have wrong direction” (Fig. 2)
- SHADOWS “no shadows — it’s flying”
- SCALE “the knots are way too big”
- REPETITION “ you 've taken a small wood surface and just repeated it”
- LIGHT ERRORS “where does the light come from?”’
COMPREHENSION
- RESEMBLANCE “feels like an industrial area.”
- CONSTRUCTION “solid wood construction”
- TREATMENT “newly varnished” (Fig. 2)
- MATERIAL
- WOOD SPECIFIC “mixed heart wood”
- OTHER MATERIALS “linoleum mat”
- LEGIBLE DETAILS “you can see the knots”
APPRAISALS
- OPINION “equal amount of information in these two images”
- TASTE ”I would not buy these kitchen cabinet doors”
-STYLE “feels too much like my childhood in the seventies”
PURPOSE it depends on where you should use it”

Figure 4. Experiencing Computer-Visualized Qualities of Wood. A map of descriptions. Some
properties are shared by two categories.
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The Light is the first category. It is divided in Lighting, Gleam, Shadows, Color contrast (or
Paleness), Warmth and Light error where Lighting are lamps, spotlights and other created
light. Light is the most common category in all the answers and all the groups. Many
respondents tend to describe light as the single most important factor, especially errors in light
matters are of decisive importance. For a good example of gleam and shadows, see Fig. 2.
Examples of the comments could be “where does the light come from?”, “a cold light that
doesn’t communicate the colors of the room”.

The Color shares some properties with the previous category, like Color contrast and
Warmth, but also Treatment and - of most importance here - the Color itself; Color seems to
be very important for the overall “wood feeling”, for instance when distinguishing wood from
painted non-wood materials. Color was also often the first thing the respondents reacted at, at
the same time as they decided whether the picture was realistic or not. For a good example of
the color importance, see Fig. 1. Examples: “The colors are too pale, it feels not like wood”,
“strange colors”, “not wood, looks painted”

Entirety deals with the respondents comments about the whole picture, both general
expressions like Life, Depth/Space or Weight but also whether the picture feels Realistic
("computer-made”, "’like a photograph”) or not. Comments about space only occurred in one
single picture, a very bright one (Fig. 1).

Also, the actual Composition of the picture is discussed as well as the overall Style (whether it
feels like the environment fits in one furnishing style). Detail errors (Scale, Perspective,
Shadow, Repetition etc) are very critical and could disturb the whole experience of the
picture. The tolerance for this is very low among all respondents.

For a poor example of this, see Fig. 2, and it’s direction of the floor boards. Examples: "if it
has no knots or yearing pattern it is not wood”, "I don’t understand how it’s connected”

Comprehension is the category where people talk about what they see or think they see or
understand in the pictures. Here are the opinions about what the interior surrounding looks
like, Resemblance (”a hospital”, a school at night””) and, more interesting for this study,
comments about Construction, Treatment and most important; comments regarding the
Material. Such comments are often very precise; “This is heartwood”, ”imitation of wood”,
“feels like concrete” would come under the property Material. Details are also discussed, i.e.
how Legible details are shown. This experienced legibility has a direct connection to the
resolution of the computer wood surface. Details could be small natural features in wood,
such as knots. For a poor example of material feeling, see fig. 3. Examples: "You don’t have
to wonder whether it’s computer-made or not, makes you feels safe”, “Its wood alright, I can
see the knots”.

The data within the side-category Appraisals deals not so much with the details and the wood
itself, but more with the respondent's personal taste and opinion. This category is sorted into
the properties Opinion, Taste and Style. Style is also a property of the category Entirety.
Opinion contains general judgements such as “small differences between the pictures”. Taste

is more concerned with judgements like “delightful”, “awesome” and “kitchens should be
bright”. Style talks about matching; “That modern chair doesn't fit in such a picture”.

Another result of this study is that many respondents were asking for the Purpose of the
picture and said that they needed to know what the picture was meant for before they could
comment it. This could be seen as no picture stands for itself and is neutral, but more of a
victim of its context.
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Yet another result was the difference between what people see and how they describe it. It
was hard for the respondents to separate sensory impression from comprehension, i.e. what
they liked/disliked and what they understood. “More realistic to the right, but more appealing
surroundings to the left”.

Some respondents - regardless of age and sex - tended to like wood that was more wood than
wood is, i.e. hyperrealistic in brighter colors and higher contrasts than real wood. More of the
respondents reacted to shades and colors, than to textured details.

Thus, photo realism (to look like a photograph) seems to be no guarantee for getting

acceptance for the picture. Sometimes the respondents claimed that they liked one picture
better, but understood the other one better.
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4. Discussions and conclusions

Visualizing wood in a computer is a rather bad idea. A lot of wood natural advantages
disappear on the screen, while a lot of other materials disadvantages also disappear. The
coldness of a stone material is for instance not communicated. But, computer-visualization
provides us with ways to communicate things not yet built or things too ungainly for a seller
to bring. Therefore, computer visualization is a tool for the future and we must learn to
communicate what we can and cannot communicate through the computer.

The results of this study indicate that to receive a picture that most people would accept,
the person visualizing wood will have to carefully avoid disturbing the whole with single
erroneous details, repetitive patterns and lighting or shadowing errors. The natural wood
pattern reveals any attempt to fake it. In addition, more important than high resolution is
for wood to be part of the whole picture and not stand out or appear more worked on than
the surroundings. When it comes to experiencing wood, the biggest bias is perhaps that it is
very hard for viewers to separate between what they understand and what they like. It
might be easier to understand what kind of wood the picture is supposed to communicate
and how it looks in one picture, but because of other factors, such as the colors, light and
the picture composition, it might be easier to like another picture. This is of course
something to consider when visualizing wood; “is this a selling or an informative
picture?”

The main categories were Light, Color, Entirety and Comprehension. Details were a part of
the Entirety. These four categories are parts of a map of the sorted comments, not a map of
what factors that are of most importance when visualizing wood. They impact in different
ways. Color is, for instance, a factor that is easy to vary, while comprehension is experienced
and completely beyond the researchers control. One conclusion that is possible to draw is that
the right light and color combined with the adequate level of Details gives the viewer the
Entirety, which in turn gives her the possibility to discuss the comprehension i.e. what the
viewer sees or think she sees in the picture.

Many respondents asked for the purpose of the picture, and what kind of room it was. Others
did not like the room, and had therefore hard times to describe the wood at all. This shows
that it is impossible for wood to become free from the surroundings when you visualize wood.

Some of these findings are general for all kinds of computer visualization (like shadows and
crucial detail errors), but some seems to be special for wood visualization. Examples of this is
that color and light seems to be more important than detailing. This could mean that photo
realism is not the goal. This also matches the global trend amongst architects and visualizers
to go beyond realism, to say more than just imitating a photograph. Or, a more earthbound
example; Worldwide furniture company IKEA:s web-based “room visualizer” never promises
more than they can keep (“dark wood” or “light wood”).

Some respondents demanded wood that was more woody than wood is, i.e. in brighter and
shinier colors than natural wood is when you see it live. Here is it also possible to draw the
conclusion that photo realism does not do all the work. Thus, some kind of smart
modifications, where the colors and light is enforced, could be is the goal.

One important thing in the Grounded Theory paradigm is to compare the first maps with later
ones. Compared with the earlier study (Nordvik 2003) with the same materials, these results
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do consist of mostly the same properties and aspects as the first one. Some new elements were
found, like Composition and Style, but most important was that the effort to bring judgments
like Warm and Life into more precise meanings succeeded.

Features beside the features in wood itself greatly affect our experience of wood. It is hard to
draw a distinct line between the appearance of the wood and the attitudes concerning other
phenomena that influence the pictures. Light, shadows and colors all interact to provide us
with the whole picture; therefore, they also influence how we understand wood. However,
wood normally exists in a context, wherefore an isolated wood study probably would not have
given a true picture.

These findings confirm both the initial findings (Nordvik 2003) for instance regarding the
importance of light and colors and it is also a roadmap for further research at the same time as
it gives an idea about what should be avoided when using computers for visualizing wooden
interiors.

One question still remains; If we know what people talk about when looking at wood, do we
necessarily know what we need to take into extra consideration when visualizing wood? Does
it work both ways?

The overall aim of this study was to study human descriptions of computer-visualization
and describe these descriptions. And also to answer some questions:

* What factors per se or in cooperation give a true feeling about the wood studied?
The right color, light (shadows, daylight, lightness) and adequate level of details could give
an entirety that can bring understanding of the wood material.

* Which of these factors are easily transferred into technical parameters that are
possible to control?

Color, Light and Details — in this order, but since entirety is so important, why bother
finding out which factor is of the most importance?

* Yesterday, technology was not ready for this. Today technology is ready, but are we?
Technology is ready. We could be ready. If we are awake and critical.

In further research it would be interesting to try to verify and rank the importance of the
found aspects by conducting a study where the respondents could compare modified
computer images with an original.

Finally, we must not forget that we can’t really visualize wood in computers; a visualization is
something that takes place within each viewer’s head. And wood is still much more
multimedia than a computer can handle.
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Metod for matning av manniskors preferenser for

synligt tra med hjalp av Internet

Olof Broman , Enar Nordvik & Bengt-Arne FjeIIner*

SAMMANFATTNING

Detta utvecklingsarbete dr finansierat av Svenskt Trd och arbetet faller inom tva prioriterade
FoU omraden, synligt trd och marknad.

Det ar av intresse att studera och analysera marknaden for synligt trd for att pa sa sétt
producera ritt triutseende till rétt produkt och till ritt kund. Val av trikvalitet till en produkt
bestdms alltfor ofta i produktionsledet utan god information om kénslighet for olika
blandningar av triegenskaper (smakprofiler) bland sina tdnkta slutkunder. Det finns idag
ingen etablerad teknik for och kunskap om hur man kan méta folks preferenser for olika
trautseenden.

Malet har varit att utveckla en metod for preferensstudier dir synligt trd star i fokus och som
ska kunna anvéndas av foretag och branschorganisationer. Mélet dr ocksa att presentera de
skillnader i tycke och smak som réder bland de intervjuade personerna, dels for att verifiera
tidigare resultat och foreslagna metoder och dels for att visa pa metodens mojligheter sa att
den kan utvecklas vidare till att bli ett anvidndbart verktyg for marknadsstudier.

I denna undersdkning har enbart utseenden pé tragolv av parkettyp studerats och endast ett
visningsrum har anvénts dock med fordndring av dess utseende och moblering under studiens
gang. Ett 50-tal personer har deltagit och svarat tre gdnger var under utvecklingsprocessen.
Fragorna har forbattrats och rummets utseende har varierats. Forbattringsarbetet fortgér och
det &r snart dags att offentliggora lanken sa att fler har mojlighet att delta. Fler
exempelprodukter kommer att studeras.

Ett konkret resultat av FoU arbetet hittills &r den motesplats pa nétet http://trasmak.tt.luth.se,
som utvecklats for att méta preferenser for olika utseenden pé tré. Intervjukonceptet ér
sjdlvinstruerande och interaktivt dar de intervjuade svarar pa fragor som ror deras visuella
intryck och tritexturernas utseende. Det kanske viktigaste resultatet av FoU arbetet &r att det
gar att médta vad folk foredrar och till viss del varfor.

Metoden bygger pa att man rangordnar bilder av ett och samma rum men med olika tragolv
med hjilp av parvis jamforelse. Nar rangordningen ar gjord stills fragor med bade ppna och
fasta svarsalternativ for att f4 en beskrivning av orsaken till personens val.

* Olof Broman ir teknologie doktor och jigmdstare. Enar Nordvik dr doktorand och arkitekt. Bengt-Arne
Fjellner dr forskningsingenjor och systemansvarig. Alla tre arbetar for Luled tekniska universitet, inst. i
Skellefted, avdelningen for Triteknik.
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Principal Component Analysis, PCA tillsammans med enkla tabellsammanstéllningar har
anvints med framgang for att beskriva resultaten av intervjutesterna. Grupper av olika
smakriktningar kan ses dven om testpersonerna var fa. De olika traslagens utseende har
beskrivits i ord av de intervjuade vilket kan vara vardefullt for en fullgangen
marknadskommunikation i traféradlingskedjan.

Miljons (rummets) betydelse for hur méanniskor viljer har en storre roll dn vad vi initialt
trodde. Det mesta pekar pa att vi ¢j kan anvinda oss av ett ’neutralt rum” och sedan méta
ménniskors allménna instéllning (smakprofil) till olika trautseenden. Man bor anvénda sig sig
av vad producenten tror dr den rétta miljon for sin produkt med ett specifikt trautseende
(riktad till en speciell malgrupp). I en sddan situation &r det av storsta intresse for foretaget att
undersoka om deras antagande var ritt genom att anvdnda metoden (nér den &r fardig) och
testa av flera trautseenden och inte bara den nyligen framtagna “trakvaliteten™. Svaret de far
ar om ténkt kopargrupp ér stor nog for att vaga satsa pa den nya produkten eller kanske att
ndgot annat trdutseende var béttre dn de anat.

Resultat av anvind metodik ger bl.a. en trendbild av de olika smakriktningar som finns bland
de som ingatt i studien. Méanniskors preferenser d&ndras med tiden. Dock &r sddana resultat
viktiga att lyfta fram for att vicka intresse for marknadsstudier och trdindustrin kan pa sé sétt
utvdrdera om liknande studier eller metoder kan anvéndas for deras egna produkter.

I det fortsatta FoU arbetet skulle det vara onskvart att aktuell metod testas pa en storre grupp
ménniskor. Bade oppet deltagande och styrd sampling av de intervjuade kommer att
tilldimpas. T ex vore det intressant att studera om det finns skillnad 1 preferenser mellan
vanliga konsumenter och foreskrivare/specialister.

Kopplingen mellan anvénd rdvara och ménniskors preferenser ger en anvisning om vilka
triegenskaper som bor undvikas och vilka som skulle kunna nyttjas i storre utstrackning én
idag.
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INLEDNING

Bakgrund

Drivkraften for den trdindustriella processen dr konsumenternas vilja att kopa dess produkter.
Tré ar ett material med estetiska egenskaper som rétt utnyttjat kan ge fordelar framfor andra
material. Nar vi koper en produkt sa koper vi funktion, form och ett utseende. Det dr nér tra
anvinds synligt som det hogsta priset per kubikmeter tré erhalls'®. Minniskors preferenser for
vad som ar vackert dr olika, det vet vi. Darfor dr det av intresse att studera och analysera
marknaden for synligt trd fOr att pa sa sitt producera ritt trautseende till ritt produkt och till
ratt kund.

Varje plank och brida har sina individuella egenskaper vilket skapar bdde mojligheter och
problem for den tramekaniska industrin. Idag ser man inte den biologiska variationen som
ndgot positivt utan mer som ndgot som forsvarar klassificering av ravaran till olika
ravarukvaliteter. For produkter med synligt trd skulle det vara en fordel om det fanns sitt att
kommunicera de frdn marknaden 6nskade estetiska egenskaper och diarmed béttre kunna ta
tillvara den naturliga variationen av egenskaper som finns i rdvaran och mojliggora foradling
av denna.

Kunskapen om ménniskors tycke och smak é&r bristfallig vad giller olika blandningar av
traegenskaper for produkter innehallande synligt trd. Den tillverkande trdindustrin har ofta
dalig information om sina slutkunders preferenser for olika triinnehall®'*. Det finns led
mellan producent och konsument som kan utgéra hinder for en fullgdngen marknads-
kommunikation®. De marknadsnira kontakterna, siljare, aterforsiljare eller grossister ar
framst av ekonomisk art och den information som aterfors till produktionssidan dr om en
produkt siljer eller inte. Mer séllan rapporterar man orsakerna till varfér en produkt séljer
eller ej. Val av trikvalitet till en produkt bestdms alltfor ofta i produktionsledet utan bra
information om kénslighet for olika blandningar av trdegenskaper (smakprofiler) bland sina
tankta slutkunder. I Sverige finns en lang tradition av trdbearbetning och en kultur vad som dr
god eller dalig trakvalitet och det gor att manga triegenskaper klassas som vérdeldsa redan
vid sadgverken. Idag finns inga kédnda studier som visar t.ex. att folk ogillar svarta, torra eller
kluvna kvistar. Anledningen till att dessa sorteras ut som dalig kvalitet torde vara av mer
produktionsrelaterad karaktar.

Fran intervjuer med svenska trésiljare, som gjorts inom ramen for en pdgaende forstudie inom
omrddet Trakommunikation, pekar intervjuerna pa att vi maste komma nérmare slutkunden
med véra triprodukter. Att analysera slutkundens preferenser och beslutsprocess samt hur
attityder och preferenser kan péverkas upplevs som mycket angeléget.

Alltsé, en battre verktygsldda behovs for att kunna méta och kartldgga subjektiva attityder och
omf0ra dessa till objektivt métbara parametrar som forstds av den producerande industrin.

Det finns idag ingen etablerad teknik for att méta folks preferenser for olika trdutseenden.
Forskning pa omradet &r eftersatt bade 1 Sverige och dvriga vérlden. Darfor har detta
intresserat LTU, avdelningen for Trateknik 1 Skellefted, under ett antal ar. I en
doktorsavhandling med titeln “Means to Measure the Aesthetic Properties of Wood” > har
Broman arbetat bade med kvalitativa och kvantitativa studier i syfte att utveckla metoder for
att omfora subjektiva preferenser till kvantifierbara resultat. Arbetet dr tvirvetenskapligt och
foreslagna metoder liknar de som anvinds inom forskning och produktutveckling for mat'®'".
Avhandlingen visar pa lampliga fragor att stilla, hur intervjuresultaten ska analyseras samt
hur sambanden mellan blandningen av objektivt mitbara traegenskaper och intervjuresultat
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kan analyseras. Avhandlingen skall ses som ett forsta steg och som en kunskapsbas till att
utveckla metoder att méta estetiska egenskaper hos tra.

Projektet

Detta utvecklingsarbete dr finansierat av Svenskt Trd och arbetet faller inom tva prioriterade
FoU omréden, synligt trd och marknad.

Projektets idé dr att anvdnda Internet som hjdlpmedel for att utveckla en metod for att
kartlagga slutkonsumenters kinslighet (tycke och smak) for olika blandningar av
triegenskaper dvs. triutseenden. Att anvédnda sig av fardiga produkter med olika trdinnehéll
vore sjdlvklart bast men synnerligen kostsamt och ej praktiskt. Alternativet ar att visa
datorbilder av olika tristrukturer applicerat pa en given produkt. (Resultat visar att likvérdiga
resultat nis vid anvindande av datorbilder jaimfort med att anvinda enkla triytor®).

Internet erbjuder hédr en mojlighet. Man kan né fler médnniskor én vid platsberoende
undersokningar. Nar intervjupaketet val ar utvecklat, sjosatt och testat en gang kan man
forbéttra intervjumetoderna och genomfora fler studier till en 1ag kostnad. Detta skulle
underlétta utvecklingsprocessen dels ur kunskapsperspektiv och dels ur ett
metodutvecklingsperspektiv. Erfarenheter frén preferensstudier av méinniskors visuella
intryck av olika landskapsbilder med hjilp av internet har anvénts®®"”.

Nuvarande produkt som studeras ar utseendet pa trigolv och ambitionen &r att metoden skall
testas for andra produkter. Bilder av tratexturer med olika trdinnehall appliceras pa en och
samma exempelprodukt. Intresset fran industrin dr stort men metoden (rangordning, sitt att
visa bilder, fragor och analys av svar) behover forbattras ytterligare innan den ar direkt
tillimpbar for industrin. Andra exempelprodukter skall dven studeras. Val av produkter,
traslag och vilka marknader som skall studeras har gjorts i samrdd med en referensgrupp.

Denna rapport dr en delredovisning av det pdgdende FoU arbetet. Exempel pd framtagen
metod for att mdta mdnniskors smakprofiler for olika trdiutseenden med hjdlp av internet kan
ses pd ldnken http.://trasmak.tt.luth.se. Fér att forstd diskussionen om metodutvecklingen och
resonemang kring resultaten dr det bra om ldsaren har provkort testet.

Nuvarande intervjukoncept dr sjdlvinstruerande och interaktivt dir de intervjuade svarar pa
frdgor som ror tratexturernas utseende. Ett 50-tal personer har deltagit och svarat tre ganger
var under utvecklingsprocessen. Fragorna har forbéttrats och rummets utseende har varierats.
Forbattringsarbetet fortgdr och det dr snart dags att 1igga ut lanken sa fler har mgjlighet att
delta. Bade 6ppet deltagande och styrd sampling av de intervjuade kommer att tillimpas i det
fortsatta utvecklingsarbetet. Det sétt pa vilket man visar trastrukturerna for de intervjuade &r
en viktig faktor att studera.
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Mal

Huvudmalet dr att utveckla en metod for preferensstudier dér synligt tré stir i fokus och som
ska kunna anvindas av foretag och branschorganisationer. Mélet dr ocksa att presentera de
skillnader i tycke och smak som rader bland de intervjuade personerna, dels for att verifiera
tidigare resultat och foreslagna metoder och dels for att metoden kan utvecklas vidare till att
bli ett anvindbart verktyg for marknadsstudier.

Avgransningar

I denna undersokning har enbart utseenden pé tragolv av parkett-typ studerats och golven var
gjorda av kidnda Iovtriaslag. Endast ett visningsrum (modell av ett rum) har anvénts dock med
forandring av dess utseende och moblering under undersdkningens géng.

Den viktigaste avgransningen &r tiden, den tid en intervju (test) far ta eftersom ambitionen har
varit att intervjukonceptet skall vara sjilvinstruerande och attraktivt sé att de som hittat dit
ocksa genomfor testet med bibehallet intresse. Detta har stéllt hoga krav pa begransningar 1
form av antal bilder (varianter) att visa och antal fragor att stélla.
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MATERIAL OCH METODER

Flera utvecklingssteg av den i rapporten redovisade hemsidan for preferensundersokning har
skett mer eller mindre samtidigt och kontinuerligt.

Val av produkt och tratexturer

Golv som exempelprodukt valdes dérfor att den ér en viktig del av ett rum och troligtvis har
betydelse for (paverkar) de flesta ménniskor. Antal olika tragolv reducerades till 7 st for att
halla ned intervjutiden. Enbart parkettgolv studerades da det dr en vanlig produkt (utseende) i
landet. Tratexturerna som anvints dr digitala bilder av golv som siljs pd marknaden. Golven
valdes sa att en stor spridning i utseenden erholls (ljus-morkt och lugnt-livligt).

Intervjupersoner

Personer som intervjuades var framst anstillda vid Lulea tekniska universitet, inst. i
Skellefted, men dven personer som pa andra sitt kommit i kontakt med utvecklingen av
metoden. Anledningen till denna begriansning var osdkerhet om hur sjidlvinstruerande och
forstaelig undersokningen skulle te sig for vilt frimmande deltagare. En stor fordel med denna
ndra grupp ménniskor var mgjligheten till aterkoppling och dialog. Ett antagande var att tycke
och smak mest &dr personberoende och i mindre grad kopplat med var man arbetar. De
intervjusvar som samlats in fran denna grupp av intervjuade ménniskor kan bara anses gilla
for denna grupp och ir 1 stort sett inte generaliserbara.

Intervjuer i fyra omgangar

Ett forsta pilottest genomfordes dir forskaren deltog passivt som observator och den
intervjuade fick kommentera (tdnka hogt) vad som fungerade bra och déligt. Forslag till
forandringar och forbéttringar framkom pa ett naturligt séatt.

Direfter foljde tre intervjuomgangar utan forskarens nirvaro:
* Test 1: Forsta version av visningsrum (Bild 1) och fragor.
» Test 2: Repetition av Test 1 tvd veckor senare for att méta forédndring av svar
(osdkerhet 1 bedomning).
e Test 3: En manad efter Test 2. En forbattrad version bade vad géller rummets
utseende, fragor samt svarsalternativ (se Bild 2).
Alla de sju olika golven kan ses 1 bilaga 2 med rummets utseende enligt Test 3.

Rummets utseende

Ett val gjordes mellan att anvénda ett riktigt foto av ett rum och byta ut golvet mot en rad
trautseenden eller att skapa en modell av ett rum. Den senare 16sningen valdes da skuggor och
ljus lattare kan skapas pa ett likartat sitt for alla varianter av golv.

Rummets komposition skapades sa att golvet fick en central betydelse for det allmidnna
intrycket. Ett fonster lades in sé att ljus och skugga skulle falla in och skapa naturtrogenhet.
Grundtanken var ocksa att forsoka skapa ett sa neutralt rum som mojligt for att alla utvalda
varianter av golv skulle kunna passa (vara tinkbara). Rummet gjordes dérfor om frén att
innehalla en boasering (Bild 1) till ett &n mer neutralt rum (Bild 2).
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Bild 1 — Rummets utseende i testomgéang 1 och 2. Bjorkgolv
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Bild 2 — Rummets utseende 1 testomgang 3 Bjorkgolv.



Layout pa undersékningens hemsida (ses i bilaga 1, bild A1-A12).

Layout och utformning gjordes sé att foljande egenskaper uppfylldes:

» Attraktivt, intressevickande forstahandsintryck sé att personer som hittar dit vill
fortsétta. For att stirka viljan att delta kan utlottning av ndgon populdr produkt bland
dem som deltar vara ett bra sitt (hdr exemplet tva sittmdbler).

* Ren och enkel layout dir det tydligt framgér att det dr en serids organisation som
ligger bakom studien.

» Skall fungera dven pa mindre bildskidrmar t.ex. barbara datorer.

* Maximal storlek pa rumsbilderna sa att sa mycket av egenskaperna hos tritexturerna
framgar.

*  Mgjlighet till mer information om forskningen pa omradet.

*  Mojlighet till dterkoppling via en mailadress.

* Mojlighet till att vara helt anonym (dock utan att delta 1 utlottning av vinsterna).

Intervjukonceptets delar

Direkt efter forstasidan fas en introduktion av hur testet kommer att ga till och en uppmaning
till inte tdnka for lange da forsta intrycket sdger mest. Om en presumtiv testperson vill vara
med trycker denne pé start och genomfor undersdkningen som bestér i foljande tre faser:
* Rangordning av rumsbilderna (dér bara golvet dndras) med hjélp av parvis jimforelse.
* Fragor kring det bista och sdmsta golvet for att detektera hur bra det golv &r som
valdes framst och hur déligt det golv 4r som hamnat sist i rangordningen (A6, A9).
» Fragor dér den intervjuade far bade fritt och enligt svarsalternativ beskriva det basta
och sdmsta golvet 1 dess miljé (A7, A8, A10, A11).
* Personbeskrivande fragor med koppling till heminredningsintresse (A12)

Fragor

Fragorna i undersokningen syftar till att inte bara méta vad de intervjuade foredrar utan dven
varfor. Tre varianter av svarsalternativ anviandes, skalor, 6ppna och fasta svarsalternativ.

Parvis jamforelse

Parvis jamforelse valdes for att det dr en bra metod for att rangordna saker 1 situationer dir
antalet objekt som skall rangordnas dr manga och framforallt i situationer med objekt som
nistan &r lika. I denna studie valdes parvis jamforelse ocksa for att det ar praktiskt omojligt att
pé en datorskérm visa sju rumsbilder samtidigt.

Den parvisa jimforelsen gjordes €j som en komplett jamforelse (enl. principen alla mot alla)
utan som en reducerad variant som bygger pa en sorteringsmetod med balanserat-binért-trad,
beskriven av Silverstein och Farrell'> . Denna metod resulterar i att sannolikheten att ”bésta”
jamfors med ’sdmsta” minskar (valet sjélvklart) och sannolikheten okar att tva bilder som
ligger ndra varandra jamfors (enligt den intervjuades smakprofil). I stillet for 21
jamforelsepar (7 bilder) vilket en komplett jimforelse skulle ha kravt erholls ca 14 stycken
jamforelser. Metoden minskar ocksa risken for att de intervjuade trottas ut.
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Resultatfil

De intervjuades svar lagras automatiskt i en resultatfil pa den server som anvénds for
andamalet. De personer som vill vara anonyma uppger helt enkelt inte sin mailadress (men
kan da inte vara med i utlottningen av vinsterna). Losenord krévs for att komma &t genererad
resultatfil. Genererad resultatfil kan med létthet overforas till t ex programmet EXCEL.

Analysen

Principal Component Analysis, PCA"’, anvéndes for att beskriva variationen bland de
intervjuades tycke och smak. Vanliga tabellsammanstillningar gjordes ocksa som
komplement till detta.

Rangordningen av rumsbilderna resulterade i att varje golv tilldelades poéng fran 7 till 1 dar 7
var bésta golvet. Denna hypotetiska skala korrigerades utifran vad de intervjuade svarade pa
frdgorna om hur mycket de tyckte om det basta golvet och ogillade det sémsta (frdgor ses i
bild A6 och A9). For att begrinsa intervjutiden efterfrigades endast preferensdata for det
bista och simsta golvet och ovriga golv fordelades likformigt ddremellan. Tabellen nedan
illustrerar dndrad skalning for en person som inte varit sdker pa att vilja ha det basta
alternativet och inte direkt ogillat det simsta golvet.

Tabell 1 — Exempel pé dndrad skala av rangordningens resultat for en enskild individ

Bist Samst
Rangordning golvd  golvd golv2 golvl golv5S golv7  golvb
Ursprungspoang: 7 6 5 4 3 2 1
Omskalad podng 4 3.71 3.42 3.12 2.83 2.54 2.25
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RESULTAT

Ett konkret resultat av FoU arbetet hittills 4r den motesplats pa nétet http://trasmak.tt.luth.se,
som utvecklats for att méta preferenser for olika utseenden pa trd. Det kanske viktigaste
resultatet av FoU arbetet &r att det gar att mita vad folk foredrar och till viss del varfor. For att
forsta diskussionen om metodutvecklingen och resonemang kring resultaten &dr det bra om
lasaren har provkort testet.

De minniskor som utfort testen dr en begransad skara och de faktiska resultaten kan darfor
bara anses gélla for denna grupp. Testet har korts 1 tre omgangar dér 29 personer har gjort alla
tre testerna:

e Test 1: Rummets utseende enligt Bild 1.
e Test2: Lika som Test 1, men tva veckor senare, for att se hur svaren varierar per individ.
e Test 3: Rummets utseende dndrat, se Bild 2. Testet gjordes 1 manad efter Test 2.

Ett 50-tal personer har genomfort tvé av dessa tre tester och ytterligare 17 personer har
genomfort testen bara en ging.

Resultatet av den i studien genomforda rangordningen genom parvis jamforelse kan ses 1
Tabell 2. Tittar man pa medelrangpoéngen for respektive golv ser vi att inga stora
forandringar sker mellan de tre testkdrningarna. Sett Gver alla testpersonerna rankades
korsbdr framst och darefter al, bjork, lonn eller ek, ekplank och sist valnot. Studerar vi den
tredje testomgangen i relation till de tva forst omgéngarna ser vi att korsbdr och till viss del al
har 6kat och att bjork, ek och lonn har tappat i attraktionskraft. Infor testomgang 3 éndrades
miljon 1 visningsrummet, daribland viggbeklddnad och betraktarens nérhet till golvet, vilket
kan vara en forklaring.

Granskar vi hur manga 7:or, 6:or osv. respektive trislag fatt ser vi kérsbdr och al som vinnare
och valnét som forlorare. Vi ser ocksa for golven ekplank, lonn, ek och bjork finns tendens till
tva grupper av smakinriktningar, de som gillar och de som ogillar respektive utseende.
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Tabell 2 — Procentuell fordelning av hur de intervjuade rangordnade de olika trdgolven i de
tre testerna. Skalan &r likformig mellan ytterligena 7 for det basta och 1 for simsta golvet.

al bjérk ek kérsbéar 16nn ekplank Valnét
Test1 Medelpoédng 5,0 4,4 4,1 5,8 4,0 3,2 1,6
42 pers Antal 7:or 12 14 7 43 10 14 0
Antal 6:or 26 7 19 24 17 7 0
(%) Antal 5:or 38 21 10 17 5 5 5
Antal 4:or 10 29 19 7 21 12 2
Antal 3:or 10 17 29 5 29 7 5
Antal 2:or 2 10 17 5 14 31 21
Antal 1:or 2 2 0 0 5 24 67
Test2 Medelpoing 5,2 4,8 3,9 5,5 4,4 3,3 21
40 pers. Antal 7:or 23 13 8 30 18 10 0
Antal 6:or 23 20 8 30 15 5 0
(%) Antal 5:or 33 18 20 10 13 5 3
Antal 4:or 5 35 13 18 13 15 3
Antal 3:or 13 8 33 13 33 3 0
Antal 2:or 5 8 20 0 3 45 20
Antal 1:or 0 0 0 0 8 18 75
Test 3 Medelpoéng 5,3 4,0 3,8 6,2 3,8 3,3 1,6
51 pers Antal 7:or 12 6 2 53 12 14 2
Antal 6:or 35 10 14 29 6 6 0
(%) Antal 5:or 31 22 16 6 14 10 2
Antal 4:or 12 27 18 6 25 6 6
Antal 3:or 10 22 33 4 12 14 6
Antal 2:or 0 8 16 2 27 35 12
Antal 1:or 0 6 2 0 4 16 73

Principal Component Analysis

For att grafiskt och visuellt beskriva hur testpersonerna har rangordnat de olika golven
gjordes en analys av intervjudatats principalkomponenter. Fordelen med denna teknik &r att
man far en 6verblick 6ver variationen i datasetet. I Figur 1 ses hur variablerna ”laddar”
principalkomponenterna (kan forklaras som de bakomliggande huvuddragen i intervjudatat).

Golv som ér langt frdn varandra har bedomts som olika och golv som ligger nédra varandra
som lika. Horisontell riktning visar den allminna preferensriktningen och den lodréta
riktningen skiljer mellan morka (6vre delen) fran ljusa trislag (nedre delen). Om vi grovt
betraktar alla intervjuade samtidigt sd dr golv av kérsbdr och al bdst dtfoljt av bjérk, lonn,
ek, ekplank och ldgst podng for valnot.
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Figur 1 — Loading plot som visar hur de olika variablerna (golven) laddar pricipal-
komponenterna (grundstrukturen inom variationen i intervjusvaren). Variablernas
(golvens) vikt representeras av avstdndet fran origo. Forsta principalkomponenten
p[1] sérskiljer de golv som fétt hogst ranking av flest personer (korsbar) fran de
som erhallit i ldgst ranking (valnot) Komponent p[2] sérskiljer mellan morka
(uppe) och ljusa tradslag (nere)

tr1

Figur 2 — Score plot som visar variationen i hur de intervjuade har rangordnat de 7 olika
golven. Varje prick dr en person och varje individs position bestdms av hur de
rangordnat golven. Individer som ligger langt nere till foredrar de ljusare trislagen
och de som ligger langt upp de morka traslagen.
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Analys av Basta och Samsta golv

Mer intressant blir det om vi i Figur 2 granskar hur de svarande fordelar sig i motsvarande
scoreplot eller preferensrymd och dér varje prick ar en individ. Figur 1 och 2 ar direkt
jamforbara (superimposible) vilket innebér att en position i den ena figuren motsvarar samma
position i den andra figuren. Alltsa, de personer som ligger langt nere till hdger 1 Figur 2 har
gett hdgre rangpodng for triaslagen 16nn, bjork, al och korsbér och ldga podng for valnot,
ekplank och ek. Tvartom giller for de personer som ligger hogt upp i1 Figur 2, de foredrar de
morkare traslagen fore de ljusare.
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Figur 3 — Samma score plot som figur 2 men med respektive individs “bidsta golv” visat.

Ljusa trislag har givits ljusgrd markering och vise versa.
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Figur 4 — Samma score plot som figur 2 men med respektive individs ”sédmsta golv” visat.
Ljusa trislag har givits ljusgrd markering och vise versa.
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I Figur 3, som dr samma som Figur 2, har de golv som valts som favorit visats pa dess ritta
position. Figur 4 visar vilka golv de intervjuade rangordnat som sdmst och detta stoder
resultatet angivet i fet stil ovan. Om gruppen av intervjuade méanniskor hade varit stor skulle
det vara motiverat och fullt mojligt att forsoka dela upp de svarande i fler mindre grupper
eller kluster baserat pa mer precisa smakprofiler. Detta gors ej i denna rapport.

An mer intressant blir det nir vi betraktar Figur 5 som visar hur starkt de intervjuade vill ha
golvet som de rostat fram som det bésta. Skalan i bilden &r:

Villha (2) (1) (0) (-1) (-2) Villejha [*]

Vi ser alltsd att de intervjupersoner i hogra halvan av Figur 5 &r sdkra eller ganska sikra pa att
vill ha det golv de rostat fram som bést och tvirtom for den vénstra halvan 1 figuren.

t[2]
o

3 4 s & 71 8 9 10
tr11
Figur 5 — Identisk med figur 2 men med illustration av hur mycket respektive individ vill ha

det golv de rangordnat framst enl. skala 1 fem steg:
Villha(2) (1) (0) (-1) (-2) Vill ¢j ha.

Bland de intervjuade har i princip alla gett svaret att de inte vill ha (-2) det golv de rostat fram
som sdmst. Detta resultat bekréftas av Tabell 3, som visar fordelningen av svaret pa fragan
om hur mycket de vill ha det bista och hur mycket de ogillar det sémsta golvet. Tabellen visar
att endast 43 procent av de intervjuade verkligen ville ha det béista golvet och att 83 procent
inte ville ha det golv de sorterat ut som det sdmsta.
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Tabell 3 — Fordelning 1 procent av svaret pa fragan ”Vad tycker du om golvet
egentligen?”,

och svarsalternativet enligt [*] ovan. Alla 155 intervjusvar.

Svarsalt. Bista (%) Samsta (%)

2 43 1
1 31 1
0 20 1
-1 3 15
-2 4 83

Forandring av val (rangordning) mellan de tre forsoken

For att pa ndgot sitt finga hur de intervjuades val av rangordning varierar beroende av tid,
allmén osdkerhet 1 bedomningen och/eller rummets utseende presenteras 1 Tabell 4 hur ménga
1 procent som dndrat sitt val vad géller bista och sdmsta golv.

Tabell 4 — Procentuell fordelning av hur manga som dndrat sitt val av Bésta och Sdmsta golv
mellan testomgangarna. Inom parantes anges 1 procent hur manga som gjort en
radikal dndring i sitt val.

Mellan test- Andrat val i procent

omgéng nr: Bista | Sémsta
T1<>T2 42 (6.5) 6.5 (0)
T1<->T3 54 (43) 26 (8.6)
T2 <>T3 52 (30) 24 (8.7)

Granskar vi talen i tabellen sé ser vi att d&ndringen i val av bésta och sdmsta golv dr minst
mellan testomgang 1 och 2 (ingenting dndrat forutom att det gétt tvad veckor mellan testerna).
Granskar vi hur manga som radikalt dndrat sitt val (siffror i parantes) ser vi samma trend men
helt andra och ldgre nivéaer. Forklaring: Ett radikalt val har skett om den intervjuade personen
dndrat sig mer &n ett steg lings skalan ljust till morkt golv (l6nn — bjork — al — kérsbér — ek —
ekplank — valnor). Tabellen stoder slutsatsen att rummets utseende har storre betydelse dn
tidsfaktorn och eller den allminna osékerheten i valet.

Analyserar vi inte bara fordndringen i valet av rangordning vad géller det basta och det simsta
golvet utan bland alla de olika golvutseendena samtidigt, utgar vi fran hur de enskilda
personerna forflyttat sig i en scoreplot (typ Figur 2). Plotten visas ej har men i Tabell 5
redovisas medelvérde och standardavvikelse for denna forflyttning. Absolutviardena ar ej
viktiga utan det dr jamforelse av storleksordningen for de tre fallen.

Tabell 5 — Den totala forflyttningen (baserad pa hela rangordningen per individ) métt som
distansen mellan varje individs positions i en scoreplot for de tre intervjutesterna.
Talen dr enhetslosa, det dr den relativa jamforelsen som é&r viktig.

Mellan testomgang nr:
T1<>T2 T1<>T3 T2<->T3

Antal personer 30 40 39
Medelforflyttning 1,06 1,46 1,37
standardavvikelse 0,56 0,71 0,90
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I tabellen ser vi att bdde medelvérde och standardavvikelse for denna forflyttning (dndrad
smakprofil per individ) dr minst i jimforelsen mellan testomgang 1 och 2 och ar storre nér vi
staller de tva forsta med testomgang 3. Enda skillnaden mellan forsta och andra testomgangen
var en tidsfaktor pa tva veckor medan i Testomgang 3 hade visningsrummet dndrats en del.
Detta pekar pa att hur rummet ser ut och dr mdblerat har betydelse for hur vi viljer golv.
Jamforelsen mellan testomgéang 1 och 2 kan mdjligen ses som uttryck for de intervjuades
ambivalens (eller osdkerhet) i valet av golv.
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De intervjuades beskrivning av det Basta och Samsta golvet

De intervjuade ombads beskriva det golv som de rangordnat frimst och det som hamnat sist
genom att bocka for de beskrivande ord som angivits 1 forvig, se bild A8 och Al1 1 bilagan.
Denna mojlighet fanns bara i forsoksomgang 3 och resultatet ses i Tabell 6 och 7, som
beskriver vilka ord de anvént for respektive trislag (golv). I Tabell 6 ser vi att av 40 personer
har 21 st valt korsbdr som favorit, 6 personer /6nn osv.

Det var sa fa som valt bjork, ek eller valnot som bésta golv att slutsatser angdende dessa ej
kan dras (ljusgrétt).

Vi ser att de som valt de tva mest ljusa golven /6nn och bjork ej anvant samma beskrivande
ord som 6vriga. Golv av /6nn beskrivs som ljust, trivsamt, frascht, harmoni och i viss mén
stilrent, luftigt, 14tt och modernt.

Algolvet beskrevs som ljust, varmt, trivsamt, livfullt och 1 viss mén luftigt, rofyllt, frascht, l4tt
och balans medan storfavoriten korsbdr som harmoniskt och i viss man balanserat, friascht,
varmt och trivsamt.

De som valt ekplank som favorit (fran gruppen morka triaslag sdsom ek, ekplank och valnét)
har ocksé valt en nidgot annorlunda beskrivning. Ord som anvéndes var stilrent, trivsamt och 1
viss man lugnt, frascht eller prydligt.

Tabell 6 — Fordelning per traslag hur de anvént svarsalternativen (Bild A8) for att beskriva
det BASTA golvet. Testomgéng 3 (procent).

Bdsta

gOIvet Lénn(6) Bjork(2) AIl(5) Koérsbar(21) Ek (0) Ekplank(5) Valnét(1)
Ljust 66 50 60 4
Stilrent 33 20 9 80
Luftigt 33 50 40 14
Lugnt 16 50 20 4 40
Varmt 60 33 20
Mysigt 20 4 100
Rofyllt 40 19 20
Trivsamt 50 50 60 33 60 100
Neutralt 16 23 20
Hemtrevligt 20 23
Fargglatt 20 100
Frascht 50 100 40 38 40 100
Prydligt 16 19 40
Livfullt 60 100
Latt 33 50 40 23 20
Konstnarligt 100
Balans 40 42 20 100
Modemedvetet 20 100
Bebott 20 4 20
Glad 16 50 20
Modernt 33 4 20 100
Harmoni 50 50 20 57 20 100
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I Tabell 7 ser vi att av 40 personer har sa ménga som 30 st rangordnat valnét sist, 5 personer
ekplank osv. Det var s fa som valt [onn, al, korsbdr och ek som sdmsta golv att slutsatser
angdende dessa ej kan dras (ljusgratt).

Tabell 7 — Fordelning per trdslag hur de anvént svarsalternativen (Bild A11) for att beskriva
det SAMSTA golvet. Testomgéng 3, (procent).

Sdmsta
gOIVet Lénn (1) Bjork (3) Al (0) Korsbér (0) Ek (1) Ekplank (5) Valnét (30)

Morkt 73
Instangt 10
Blaskigt 66 6
Felnyanserat 23
Uttryckslost 6
Blekt 66

Stilbrytning 20 26
Kalt 33 13
Tungt 40 70
Dott 13
Dystert 56
Oroligt 33 13
Disharmoniskt 66 20 63
Trakigt 13
Motbjudande 33 20
Otrivsamt 33 20 3
Smutsigt 30
Intetsagande 3
Rorigt 33 30
Strikt 60

Stelt 20 10
Omodernt 10

Olika beskrivande ord har anvénts for de som valt de ljusa golven som sdmst jamfort med de
som rangordnat de morka traslagen som sdmst.

Bjork beskrivs som blaskigt, blekt, disharmoniskt och till viss del kalt, oroligt, motbjudande,
otrivsamt och rorigt. Ekplank beskrivs som stelt och i viss man tungt. Valnét beskrivs som
morkt, tungt, disharmoniskt, dystert och 1 viss man smutsigt, rorigt, stilbrytning och
felnyanserat.

Alla svarsalternativ i1 bada tabellerna bockades for minst en gdng men négra var mycket lite
anvianda. Hade gruppen av intervjuade ménniskor varit stérre och mindre homogen kunde
detta indikera att vissa beskrivande ord kunde tas bort eller erséttas.
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De intervjuade gavs ocksd mojligheten att fritt i ord beskriva sitt bésta och sdmsta golv. Dessa
redovisas nedan och nagra kan méjligen ersétta de minst anvénda i Tabellerna 6 och 7.

For BASTA golvet: Prestigefyllt, ombonat, kul, matchande, kontrastrikt, praktiskt,
karaktarsfullt, stilfullt, uttrycksfullt, lugn och ro, coolt, vilsamt, naturligt, rent, soligt, mjukt,
lagom, rogivande, traditionellt, lugnande och inbjudande.

For SAMSTA golvet: Trottsamt, grovhugget, fel firgkombination, gldmigt, trist, flammigt,
matchar ej, murrig host, grillrigt, for ljust, sterilt, konstgjort, torrt, brutalt, golv och rum i
olika stil, kantigt, flackigt, grovt, for stor kontrast, fargldst, plottrigt och hart.
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DISKUSSION OCH SLUTSATSER

Metodutvecklingen och resultaten i denna studie grundar sig pa preferensdata frén en liten
grupp manniskor som var lokalt rekryterade. Resultaten har anvints bara for att visa pa vad
som gar att méta samt for att demonstrera hur man kan analysera och presentera ménniskors
olika smakprofiler rorande utseende pa triagolv.

Utseendet och uppldgget av hemsidans innehall &r styrt mot projektets mal, vilket &r att
utveckla ett verktyg for preferensstudier dar synligt trd star i fokus. Om man vill studera andra
produkter med synligt trd méste givetvis bildmaterial och en del annat dndras. Men, centrala
delar av den nuvarande intervjuplattformen kan sékert dteranvéndas.

Rangordningsforfarandet med hjélp av parvis jamforelse fungerar bra enligt muntlig
uppfoljning med de intervjuade personerna. Resultaten visar att det gar att sérskilja olika
grupperingar av smakprofiler, dvs hur manga som foredrar morka/ljusa trigolv, hur ménga
som foredrar resp tréslag i en given miljo etc.

PCA, principal komponent analys har anvénts for att dels askidliggora olika kluster av
personer baserat pa deras smakprofiler (hur de svarat). Denna metod visade sig bra for att
grafiskt beskriva variationen i intervjusvaren. Som ett komplement till denna analys har
resultaten dven sammanstéllts 1 enkla tabeller som dd mer betraktar en aspekt 1 taget jamfort
med PCA.

Det kanske viktigaste resultatet dr att man dven far en beskrivning av varfor de foredrar
respektive ogillar ett visst utseende. De beskrivande ord som de intervjuade angivit for
respektive trislag ger en anvisning om argument som kan anforas 1 marknadsforingssyfte.
Motsatsen géller for beskrivningarna rérande det de intervjuade inte velat ha. Man far en
indikation pé varfor produkten ej skulle sdlja i den miljo den visats i. Frdgorna och dess
svarsalternativ kan alltid forbattras s att de fdngar upp virdefull information for foretaget.

Eftersom gruppen av méanniskor som testkort dr liten och ej dr representativ for annat 4n dem
sjdlva, har vi valt att inte g vidare med analysen av sambandet mellan val av golv och de
personbeskrivande fragorna (bilaga, Bild A12).

Miljons (rummets) betydelse for hur médnniskor viljer har en storre roll dn vad vi initialt
trodde. Det mesta pekar pa att vi ej kan anvinda oss av ett ’neutralt rum” och sedan méta
ménniskors allménna instillning (smakprofil) till olika trdutseenden. I forarbetena till denna
studie gjordes ocksa “’slaskforsok” med dels ett rum med starka farger och dels ett rum med 1
princip inga stdrande farger eller detaljer. Intrycken fran dessa enkla tester visade att ett
superneutralt rum ej fungerar da vi girna vill se produkten 1 dess riktiga miljo och att vi har
svart att tdnka bort rummet och koncentrera oss pd beddmningen av golvet.

Alltsa tror vi att man maste anvénda sig av vad producenten tror dr den rétta miljon for sin
produkt med ett specifikt trautseende (riktad till en speciell malgrupp). Denne kan med fordel
ta experter sdsom inredningsarkitekter, fotografer, visualiserare m.fl. till hjalp for detta. I en
sadan situation dr det av storsta intresse for foretaget att undersoka om deras antagande var
ratt genom att anvinda metoden (ndr den ar fardig) och testa av flera trdutseenden och inte
bara den nyligen framtagna “trakvaliteten”. Svaret de far dr om tdnkt kopargrupp ér stor nog
for att vaga satsa pa den nya produkten eller kanske att ndgot annat trdutseende var béttre dn
de anat. Vi mérker att marknadsforing, marknadsundersokning och mdjligheten att paverka
marknaden &r intimt sammankopplade.
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Nar metoden ar fardigutvecklad ser vi goda mojligheter att varianter av denna kan anvéndas
pa foretagens hemsidor, i samband med maéssor, av branschorganisationer och i vissa fall 1
samband med forsdljning. Principen eller rittare sagt metoden kommer att kunna anvéndas for
fler produkter dn golv.

Framtida arbeten

Resultat av studier som denna ger bl.a. en trendbild av de olika smakriktningar som finns
bland dem som ingétt i studien. Ménniskors preferenser dndras med tiden. Dock dr sddana
resultat viktiga att lyfta fram for att véicka intresse for marknadsstudier och trdindustrin kan pa
sa sdtt utvirdera om liknande studier eller metoder kan anvéndas for deras egna produkter.

I det fortsatta FoU arbetet skulle det vara onskvart att aktuell metod testas pa en storre grupp
ménniskor. Bade oppet deltagande och styrd sampling av de intervjuade kommer att
tilldimpas. T ex vore det intressant att studera om det finns skillnad 1 preferenser mellan
vanliga konsumenter och foreskrivare/specialister.

Kopplingen mellan anvénd rdvara och ménniskors preferenser ger en anvisning om vilka
triegenskaper som bor undvikas och vilka som skulle kunna nyttjas i storre utstrackning édn
idag.
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Appendix — Intervjuundersokningens olika sidor och delar Bilaga1 1(6)

2 Trasmak. - Microsoft Internet Explorer — =] x|
frkiv Redigera  Viga  Fawvoriter  Werktyg  Hislp ﬁ
Fpakar v P - @ ﬁ| Qoo Gravorter Pveda F| Dy S 4
Adress I@ http: ffgk. ttluth.se/perl-bin/auto pl j G4 |Léﬂkar By FDap

=l
UNDERSOKNING
L TRAETS UTSEENDE MER INFO
Tyck till om tragolv - vinn en stol!
™ Tk 7| Hur ser snyggt tr& ut?
L 4§ T A Du kan hjalpa mig!
Jag will se am det gir att mata manniskars tycke ach smak for
olika utseenden pa tra. Hur vi visar bilder och staller frigor
kammer att farbattras med tiden. Tw3 sittmobler lottas ut
bland er som deltar. Testen tar ca 10 min.
Jagvill delta |
T.wv: Olof Broman farskar pd metoder fir att mata preferenser
far alika utseenden pd tra.
[-|

Bl Klar R

Bild A1 — [ntroduktionssida med mojligheter till utlottade vinster.

2 Trasmak. - Microsoft Internet Explorer — =] x|
frkiv Redigera  Viga  Fawvoriter  Werktyg  Hislp ﬁ
Fpakar v P - @ ﬁ| Qsor Gravorter Prieda B | Dy F 4
Adress I@ http: ffgk. ttluth.se/perl-bin/auto plrthis=mobler j G4 |Lémkar » By S DAP

=l
UNDERSOKNING
L TRAETS UTSEENDE MER INFO
"EXEE
Jagvill delta =
_Lguisena | Delta och vinn en stol!
Tillbaka | 4t Flax, FAtolj i tyg i blatt, qult, rott, svart eller tegel. Mio mobler,
“gvan: Tove. F3tdlj i farmpressad bak och farskinn, Mio mabler.
Info: Dessa tvd mabler lottas ut nar 500 personer svarat,
[-|

Bl Klar R
Bild A2 — Vinster som lottas ut bland de som deltar.
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Bilaga1 2(6)

2 Trasmak. - Microsoft Internet Explorer — =] x|
frkiv Redigera  Viga  Fawvoriter  Werktyg  Hislp |
FBakar v P v @ ﬁ| @Sok EFavoriter @Media BB S 4

Adress I@ http: ffgk. ttluth.se/perl-bin/auto pl j G4 |Léﬂkar >

By »Dep

=

UNDERSOKNING
TERNISEA . TRAETS UTSEENDE

UNIVERSITET

MER INFO

Sa har gar det till!
Valj det golv som passar bast till rummet,
Samma rum men med olika golv kommer att visas.
« Bilderna jamférs tvs och tva.
« valj den som tilltalar dig mest av de tva.
« I jamftrelsen kan samma bild dyka upp flera ganger.
« Det &r vad DU tycker som &r viktigt!

« Tank inte for lange, forsta intrycket sdger mest!

Startal |

Klar R
Bild A3 — Kort introduktion hur det gar till.

2 Trasmak. - Microsoft Internet Explorer

frkiv Redigera  Viga  Fawvoriter  Werktyg  Hislp |
FBakar v P v @ at @Sok EFavoriter @Media ®|%v = 4

Adress I@ http: /fgk. truth.se/ras2/tempjamf. 130,240, 136, 142, 1065446544, 23868, 2,0, 2 html? j &G4 4l |Léﬂkar >

/' l Parvis

Jamférelse

e kild |

Vilket golv passar
bast till rummet?
vaxla bild genom
att klicka pa
knappen ovan.

By »Dep

Tryck sedan p&
knappen nedan nar
du har det battre
golvet framme,

Detta goby |

Du har valt 0 ganger av ca 14

[

& Kar R
Bild A4 — Forsta golv i den parvisa jimforelsen. Ndsta fdas genom att klicka pa *’Viixla bild”.
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Bilaga1 3(6)

2 Trasmak. - Microsoft Internet Explorer — =] x|
frkiv  Redigera Viga  Eawvoriter | Yerktyg  Hislp |
“Bakat v - @ ﬁ| @Sok Sl Fayoriter QIMedia 2 Ry 2 4
Adress I@ http: ffgk. ttluth.se/perl-bin/auto pl j G4 |Léﬂkar By FDap

Bra, du har nu rangoerdnat golven!

klicka pa "forts3tt" far att swara p& nigra tillaggsfrigor.

Forts&tt |
=

& Kar R
Bild AS — Efter ca 14 jamforelser dr rangordningen firdig och presenteras kort.

2 Trasmak. - Microsoft Internet Explorer

frkiv Redigera  Viga  Fawvoriter  Werktyg  Hislp |

FBakar v P v @ ﬁ| @Sok EFavoriter QIMedia k) | Dy S 4

Adress I@ http: ffgk. ttluth.se/perl-bin/auto pl j G4 |Léﬂkar >

By »Dep

R —
(=) ' o s / ' I Den bista bilden

\ Det har &r det golv som du
| tyckte passade bast till
rummet,

FREGA: Yad tycker du om
golvet egentligen?

e & &

will will
R [ O ST & o Rt}
0 T ogillr
OO0 O min

il o BN OB ol o B o B

Klar R
Bild A6 — Frdgor om hur mycket de egentligen tycker om det golv de rangordnat frimst.
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Bilaga 1 4(6)

résmak. - Microsoft Internet Explorer _ =] x|
frkiv Redigera  Viga  Fawvoriter  Werktyg  Hislp |
FBakar v P v @ ﬁ| @Sok EFavoriter QIMedia BB S 4

Adress I@ http: ffgk. ttluth.se/perl-bin/auto pl j G4 |Léﬂkar >

By »Dep

=

k|

l Den biista bilden

Skriv ett eller flera ord som
du tycker passar som
heskrivning pé golvet och
rummet tillsarmmans!

Harmoniskt
MNastal

Klar R
Bild A7 — Fri beskrivning av det BASTA golvet i dess miljo.

résmak. - Microsoft Internet Explorer

frkiv Redigera  Viga  Fawvoriter  Werktyg  Hislp |
FBakar v P v @ ﬁ| @Sok EFavoriter QIMedia k) | Dy S 4

Adress I@ http: ffgk. ttluth.se/perl-bin/auto pl j G4 |Léﬂkar >

By »Dep

Ditt bédsta rum

Bra! Markera nu ett eller
flera ord som du tycker
passar som heskrivning.
Du kan dessutom/istallet
skriva ett eller flera ord i
rutan nederst,

I Ljust I stilrent

I Luttigt M Lugnt

I vamt ¥ hitysigt

M Rotett T Trivsamt

[ Heutralt ¥ Hemtrewligt
I Fargglatt | Fraseht

[ prdigt T Liviulit

I Latt ™ Konstnadigt
M Batans [ Modemeduatet

[Meebott [ siad

[ todemt ¥ Hameni

Annat: I‘ﬂgU”ﬂ P

Klar R
Bild A8 — Styrd beskrivning av det BASTA golvet i dess miljé .
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2 Trasmak. - Microsoft Internet Explorer

Bilaga1 5(6)

EIEY

frkiv  Redigera Viga  Fawvoriter  Werktyg

Hjalp

FBakar v P v @ ﬁ| @Sok EFavoriter QIMedia BB S 4

Adress I@ http: ffgk. ttluth.se/perl-bin/auto pl

| Pcal [Larkar >

By »Dep

™

[

I Den samsta bilden
Det har &r det golv som du
tyckte passade samst till
rummet,

FREGA: Yad tycker du om
golvet egentligen?

e & &

will will
w D OoOoO®OC ..

gllr & {0 0 & {7 ogikr

min e
W 0 CCC @

passar

il ol ol o B o B
i :

Z

@ Klar

=

R

Bild A9 — Frdgor om hur mycket de egentligen tycker om det golv de rangordnat sist.

2 Trasmak. - Microsoft Internet Explorer

frkiv  Redigera Viga  Eawvoriter

Verktyg  Hidp

FBakar v P v @ ﬁ| @Sok EFavoriter QIMedia k) | Dy S 4

Adress I@ http: ffgk. ttluth.se/perl-bin/auto pl

| Pcal [Larkar >

]

LWl

[l

l Den samsta bilden

Skriv ett eller flera ord som
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Abstract

Communicating the advantages of the whole wood material, even the softer qualities such as
visual and aesthetic impressions, has become increasingly important when trying to reach new
customers and to keep existing ones. The computer can be a useful tool in this effort.

The overall aim of this study was to find out whether there was an experienced difference
between wood seen physically and the picture of it on a computer screen. This was done by
creating a situation like a memory game wherein the respondents first studied a physical
picture (photograph) and then tried to choose among similar pictures (12 variations and one
original) on a computer screen.

The twelve variations were composed from six properties found in earlier qualitative studies.
The properties were Shadow, Light, Scale, Contrast, Saturation and Gleam, and they were
varied in a plus and a minus level (more shadow/less shadow). After a contest, six properties
were compared with the original in a two-by-two comparison.

The results indicate that Contrast is the most important property when visualizing wood, both for
good and bad visualization. Shadows seem to be the least critical property. The study also
supports the hypothesis of smart exaggeration, with only 2 top votes for the Original picture.
People seem to need more than just physically correctly recaptured wood to experience wood on
a computer screen as true wood.
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1. Introduction

1.1 Background

Wood—Iike most other materials—has both technical/quantitative characteristics and
“soft”/qualitative features. The technical characteristics have been thoroughly investigated
through years of research, but attitudes and feelings towards wood are sadly not as well
documented. This is, however, starting to change.

Research regarding aesthetic features of wood and people's preferences for different looks of
wood has to date been rather limited. Although some studies have been carried out both in
Europe and Japan (Mazet and Janin 1990, Nakamura et al. 1993, Marchal and Mothe 1994),
the lack of knowledge in this field is still very evident.

Also, knowledge of the final customers’ preferences is still poor in the wood product chain,
especially when it comes to the aesthetic features of wood (Marchal and Mothe 1994,
Swearingen et al. 1998, Hansen and Weinfurter 1999), although later studies are oriented
towards this subject (Jahn et al. 2001, Bumgardner et al. 2001, Donovan and Nichols 2003).

Broman (1995a, 1995b) has studied visual impressions of wood and people’s attitudes towards
wood, but focused on methods of interrogation. Broman (1995b) also indicates that it might be
possible to draw adequate conclusions about the experience of real wood from computer
images of wood, and Bishop and Leahy (1989) show that the perceptual judgments based on
computer images closely correspond to those made from actual photographs. When compared
to Broman (1995a), this current study is more oriented towards the experienced difference
between computer image and physical image.

Over a period of many years, considerable work has been conducted in the field of architecture
in discussions about the experience of beauty (Rasmussen 1962, Hesselgren 1987) and also in
a new study about perceived color of paint (Fridell Anter 2000), but this work has been more
directed towards color and painted facades. The entire field of digital imaging and scientific
visualization (Cox 1990) is becoming more reliable, and advances in computer capabilities
and graphic software have made visualization easier and more accurate, but the research is still
somewhat limited (Daniel and Meitner 2001), even though some results are being produced.
Results indicate that properties of computer visualizations (e.g., resolution and color fidelity)
may significantly affect observers’ perceptions, understandings and judgments. For example,
some features of visualizations are known to affect attention and interpretations and to arouse
positive and/or negative emotions (Mitchell 1983, Broudy 1987, Cox 1990). Daniel and
Meitner (2001) are engaged in discussions about the validity of visualization, as applied to
forest landscapes, however, not to wooden interiors. Many of the studies mentioned above
deal with visualization in general or visualization of trees, not of wood and/or wood interiors.

Communicating the whole material, even the softer qualities, such as visual impressions, has
become increasingly important when trying to reach new customers and to keep existing ones
in times of harder competition. This communication is what is here called wood
communication. Pakarinen (1999) states that it is important not only to place emphasis on
design; manufacturers also have to sell wood by its aesthetic features. The computer could be
a useful tool in this communication, but do we have knowledge about which properties of
wood we want to communicate and how best to do it?
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1.2 Objective

The main objective of this study was to search for an experienced difference between an
image on paper and the same image on a computer screen. In this case, the image on paper
represents physical reality, and the image the respondent chooses represents experienced
reality. The idea of an actual world and an experienced world is one of our oldest (Plato 400
BC), but still science seems to be stuck in measuring the physical world, not the one we
experience. This latter objective is grounded in a hypothesis derived from earlier qualitative
studies (Nordvik 2003a, Nordvik 2003b). The hypothesis is that most people would prefer a
computer image that was slightly exaggerated (compared to the physical reality), i.e.,
hyperrealistic, in order to find the image realistic. This study also intends to rank six chosen
properties in order of importance to the visualization of wood in a computer.

1.3 Scope and limitations

This study concerns wood qualities involved when wooden interiors are computer visualized.
This means wood as a part of the whole image, in a context, and does not include nonvisual
qualities (such as tactile or sound features). Obviously, many of wood’s competitive
advantages will be missing in such visualization. Also, this study deals with the general
problems of computer visualization to the extent that it is adequate for the experience of
interior wood. In other regards, computer visualization in general has not been studied.

Only six properties were chosen for this study, properties that were easily managed technically
in an image editing software program. The amount was chosen mainly to reduce the
comparisons the respondents had to make (here, a maximum of seventeen comparisons). The
properties were darkness/lightness, color saturation, contrast, shadows, gleams and texture
scaling.
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2 Materials and Methods

2.1 Theory

In earlier studies (Nordvik 2003a, Nordvik 2003b), properties of importance to computer
visualization of wood were studied. These studies were conducted as qualitative interviews
based on the grounded theory paradigm with the aim of finding which image of two the
interviewed persons liked better and the reasons why.

Among six main categories found in the earlier studies, the four most important for peoples”
impressions were Light, Color, Entirety and Comprehension. Out of these findings six
technical properties were chosen for further investigation in this current study: Lightness (in
material), Color Saturation, Shadow intensity, Contrast, Texture Scaling and Gloss. The
term technical properties here denotes properties that can be technically created and controlled
(in contrast to properties such as Style, Composition, Resemblance, etc).

The approach was to compare properties of importance when visualizing wood for ranking
purposes and to verify or invalidate the results found in earlier studies, i.e., whether the
properties found are important or not. This would also result in verification or invalidation of
another idea from earlier studies (Nordvik 2003a, Nordvik 2003b)—that most people would
prefer a picture that is slightly exaggerated (more contrast, stronger colors, etc.) in order to
feel that the picture is one of actual wood. This study was conducted as a paired comparison,
which has proven to be a good way to obtain results (Silverstein and Farrell 2001).
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2.2 The images

A table made out of pine wood (Pinus sylvestris L.) was chosen for this study because of its
large and distinct surface. It was placed in fitting, somewhat discreet surroundings. A simple
photo studio was set up with halogen lamps and with daylight from the windows blocked out.
All preparations were done in cooperation with a photographer in order to establish a
controlled environment. A system camera was placed on a stand, and the photographer took
the pictures. The floor was found to be too shiny, so a carpet was added to the environment.
The goal was to get one good default (or original) picture and then vary it high/low in the six
properties (more light/less light, stronger colors/paler colors, etc.) to finally end up with
thirteen images, including the original. Only the wooden surfaces in the pictures, i.e., the table,
were edited. Although most of the variations were done in the computer image-editing
program, some extra shots were taken to make it easier to vary shadows, lighting, scale, etc.
The image editing was done using image editing software (Adobe Photoshop 7.0), and the
differences were made to be clear, but not obvious. The images were varied as many steps up
for the plus level (Shadows+) and as they were varied down (Shadow-). See Figures 1 and 2
for example pictures. It should be noted that differences between pictures are appear more
clearly on a computer screen.

Fig. 1 The original picture. Fig. 2. Example of the image variations (Gleam+).

2.3 The viewing system

A system was prepared by a computer programmer allowing the interviews to be done in four
steps with image presentation and data collecting handled by a laptop computer. The system
also handled the random order of the images. The laptop computer screen was turned 90
degrees to enable the showing of two images in normal proportions (1000 x 700 pixels) one
above the other. The monitor was calibrated with a standard color profile from Kodak to
ensure validity between the photo lab printout and the original digital picture.
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2.4 The interviews

Step 1 — The photo lab printout

In the first of four steps, each respondent was shown a physical image, i.e., on paper, not on
screen. This image was a 20- x 30-cm photo lab printout of the default image mentioned
earlier. The respondent was instructed to study the image carefully and try to memorize it and
then later to choose the one image of two on the screen that was most like the printout, not the
image he/she liked better. The reason for using an image outside of the computer was the need
to break out of the box and to be a step closer to a real experience.

Step 2 — Favorite variation

In step 2 the respondent had to put down the photo lab printout and choose between images in
a two-by-two comparison on a laptop (see images in Figures 1 and 2). The reason for the two-
by-two comparison was that the goal was to gather reactions, and it is common knowledge that
the easiest way to provoke opinions regarding something is to compare it with something else
(Silverstein and Farrell 2001). In the second step, only the chosen property variations were
compared with each other, that is “more shadow” versus “less shadow”, “lighter” versus
“darker” and so on. The six winning variations went on to step three. The original picture was
not incorporated in step 2. The term original in this article denotes the original digital
photograph that the printout and the digital variations were made from and that the pictures in
step 3 were compared with.

Step 3 — Winner competition

In step 3, the computer fetched all six winners from step 2, added the original default image,
and let the respondents compare them all with each other with instructions to choose the
picture that was most like the printout they no longer were allowed to see. None of the
respondents knew that the original picture was incorporated into this ranking competition.
Again, a two-by-two comparison was executed, and a method called balanced binary tree
(Silverstein and Farrell, 2001) was used to reduce the amount of the respondents’
comparisons. The border between steps two and three was seamless for the respondents, who
just kept on choosing the images they thought looked more like the paper printout. Even with
the reduction of comparisons, the respondent had to choose at maximum 17 times, including
step 2. The result from this part was a ranking of the seven pictures from 1 pt for the least
preferred to 7 pts for the most preferred.
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Step 4 — Statistics

Step four consisted of questions for gathering statistical, personal data to see if some kind of
grouping could be found (which is not very likely with a base as small as 50 persons) and to
obtain a wide representation of background, sex and age. The questions covered interest in
home furnishing, wood experience, need for vision correction, sex, age, profession and where
the respondents lived. The respondents were chosen in order to get as wide a variation of
respondents as possible (in terms of age, sex, background, etc). All respondents were Swedish
speaking.

Naturally, this interviewing method has many risks. Correct viewing angle is critical on a
laptop screen. Room lighting is important. The quality of the printout affects the results. And
most importantly, there is an obvious risk of forgetting, or distorting the memory of, the first,
physical image. The method chosen here should be regarded as second best to comparing with
a real, live environment, but this latter would be impracticable to implement. Creating a
memory game-like situation was important to ensure that it was the image inside the head of
the respondent that was compared to the computer images shown.

The data from the interviews, including some check numbers and the order of the pictures,

was automatically saved into a log file on the computer. This log file was easily read and
converted into a spreadsheet and analyzed.
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3. Results

Each respondent (a total of 50 persons) was shown one physical photo lab printout and 12 digital
variations (with varied wooden texture), in a two-by-two computer comparison. The results were
logged on a computer. Each interview lasted for about 10 minutes. The respondents were
between 16 and 64 years old, 25 of each sex and with varying interest in wood and furnishings.
Most of them (88%) used a computer daily.

In step 1 of the interviews, the photo lab printout was shown for about 30 seconds and then put
away. In step 2, one of each property variation (Shadows+ or Shadows— etc) was shown and
chosen on a computer screen.

In step 3, all the winning pictures from step 2 were compared with each other on a computer
screen (in a two-by-two comparison) together with the Original picture. Since Step 1 was a
reference look at the printout, it returned no results.

3.1 Step 2

As seen in Table 1, the result of the comparisons between the variations of the properties (“more
or less shadow”, “higher or lower color saturation”) is shown.

Table 1. Results after Step 2. The preferred variation of the original picture (percentage).

Light Color Contrast Gleam Shadows Scale

- |+ |-+ -1+ - | + | =1+ | -] +

62 38 |32 68 | 26 | 74 | 26 74 38 62 68 32

As seen in Table 1, the picture with the darker wood texture (Light—) was preferred 62% of the
time (compared to Light+ with 38%). Also, the picture with higher color saturation (Color+) in
the wood texture was preferred 68% of the time. The picture with higher contrast (Contrast+)
won clearly with 74% over the one with lower contrast (Contrast—), which got only 26% of the
votes. The same results held for the pictures with more gleam (Gleam+) when compared to the
ones with less (Gleam—). The pictures with stronger shadows (Shadow++) or smaller wood texture
scale (Scale—) also won (68% for Scale— and 62% for Shadows+). The percentage here is a
simple doubling of the actual number of answers, since the study included 50 persons. 50% is
therefore the same as 25 persons.

Given this result, it is clear that a good computer picture of interior wood should be darker, have
higher color saturation, more gleam, stronger shadows and definitely have higher contrast than
the object it tries to communicate. The scale of the texture (size of knots, etc.) also seems
important to manage correctly. A slightly decreased texture scale is preferable to increased scale.
This result can be seen a confirmation of the hypothesis regarding preferred exaggeration,
especially since this was the first six comparisons and therefore not as disturbed by memory
issues (the respondents may have forgotten the printout when exposed to so many variations) as
the comparisons during step 3 may have been.
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3.2 Step 3

The competition between the winning variations (for each respondent) from step 2 returned the
results shown in table 2. For all pictures except the original, these results are naturally grounded
in the results from step 2, i.e., the more victories in step 2, the more chances in step 3. The result
from this part was a ranking of the seven pictures, from 1 point for the least preferred to 7 points
for the most preferred.

Table 2. Results after Step 3. The number of votes for each property variation (percentage).
Higher points are better.

Orig Light Color Contrast Gleam Shadows Scale
Points - % + | -+ | -« -1+ -]+ -1+
7pts| 4 8 4 2 12 4 28 8 4 4 2 14 6
6 pts| 20 8 4 2 12 2 14 6 12 2 6 8 4
5pts| 8 6 6 2 18 4 14 2 12 4 14 4 6
4pts| 12 16 2 10 6 4 4 2 24 4 10 6 0
3 pts| 18 6 6 6 10 2 2 0 16 12 14 8 0
2 pts| 28 10 6 6 8 6 2 6 2 4 10 10 2
ipt | 10 8 10 4 2 4 10 2 4 8 6 18 14
Sum | 100 | 62 | 38 32 | 68 26 | 74 26 | 74 38 | 62 68 | 32

As seen in Table 2, the property with the most wins (most 7-point votes) was Contrast+, i.e., the
image where the contrast in the wood texture was slightly modified for higher contrast. It got
28% of all 7-point votes, while number two (Scale—) got 14%. As mentioned earlier, all
properties had variations with a more (+) and a less () level.

The Original picture got only 4% (two persons) of the 7-point votes and 10% of the 1-point
votes. Even though it got 20% of the 6-point votes, it also got 28% (14 persons) of the 2-point
votes.

Light— got 8% of the 7-point votes and 8% of the 1-point, votes indicating that Light— is of
average importance, but still more important than Light+ with only 4% of the 7-point votes. This
should mean that some darkness is preferred. It should be noted that this is a rather
unsophisticated interpretation of light; it only dealt with the darkness of the material.

The property Color had its most popular variation in Color+, the one with higher color
saturation. It got 12% of the 7-point votes, 12% of the 6-point votes and 18% of the 5-point votes.
Color— was not as popular, with only one vote (2%) for 7 points. It also had very few votes
overall, since it was seldom chosen in step 2.

The property Contrast had variations with more (+) and less (—) contrast. With 28% (14 persons)
7-point votes and 14% (or seven persons) 6-point votes, the variation Contrast+ is clearly very
important. Contrast— is also important because of its very few wins (2 persons). Overall, Contrast
seems to be the most important property to pay attention to when visualizing wood textures.
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The property Gleam had rather average results, with Gleam— getting 8% of the 7-point votes.
Gleam+ was also somewhat modest with only 4% of the 7-point votes, but with 12% of the 6-
point and 5-point votes, it still indicates some importance.

The property Shadows is the really average performer here. With no high and no low results for
either Shadows+ or Shadows—, it yields no distinct result. The result could be interpreted as an
indication that shadows are not the most crucial of the chosen properties when visualizing wood.

The property Scale had a rather large span between Scale— and Scale+. Scale here denotes the
scale of the wood texture on the table, the size of knots, annual-ring pattern and other features.
When Scale—had both distinct high (14% of the 7-point votes) and low (18% of the 1-point
votes) scores, Scale+ was more moderate (6% 7-point votes). Scale is, however, the only
property that is connected to details (for instance smaller or larger knots), while other properties
are more involved with the overall impression of the picture (for instance darker material). This
may mean that for some individuals it was easier to see this property.
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3.3 Combined results of step 2 and step 3

One way of grading the importance of the properties after step 3 would be to present the average
score, the term average here meaning the sum of all points for one property (for instance
Colors+) divided by the number of respondents (50). The Original picture (the one the printout
was made from) has no average value. The reason for this is that it couldn’t be rejected, since it
entered the viewing system when all rejections were made. It would then get a misleadingly high
average (3.56 to be precise). Since the result in step 3 is naturally grounded in the result from step
2 (the more victories in step 2, the more chances in step 3), the winning aspect variation
(Contrast+) is no surprise.

Table 3 clarifies the results presented in Table 2. As seen in Table 3, Contrast+, Colors+ and
Gleam+ are judged as the picture most like the memory of the photo lab printout. The variations
in the middle of the ranking scale appear to be the least important, whereas most important are
the variations where there is a large span between both versions (+ and —), for example Contrast
and Color.

Table 3. Average score after step 3 for all 50 interviews. Sorted with the winners first.

1. Contrast+ 3.86
2. Colors+ 3.18
3. Gleam+ 3.12
4, Scale- 2.52
5. Light- 2.44
6. Shadow+ 2.28
7. Light+ 1.3
8. Shadow- 1.28
9. Gleam- 1.24
10. Scale+ 1.14
11. Colors- 1.1
12. Contrast- 0.98

In the results from Step 2, the respondents seem to have chosen pictures that are darker, more
colorful, have stronger shadows and greater contrast, etc. All those properties give better contrast
when looking at the pictures. After step 3 it’s possible to claim that Contrast is most important
overall, since it was both the most preferred (Contrast+) and the least preferred (Contrast—) by
the respondents. This can be seen as an indication that people experience wood accurately
depicted on a computer screen as wishy-washy or watered down.

94



4. Discussion and conclusion

4.1 Discussion

The results presented in this study support the hypothesis of the need for smart exaggeration
when visualizing wood interiors and they also provide us with a ranking of the properties.
Contrast seems to be outstandingly important, since Contrast+ is ranked highest and
Contrast— is ranked lowest. The Original picture gained only 2 top votes as opposed to the 14
top votes for Contrast+. Color is also important, given the span between + and — variations.

The reason that both Light+ and Light— ended up in the middle of Table 3 may be found in the
fact that Light is here defined as the actual lightness (as opposite to darkness) of the surface
material. The truth is probably much more complex and connected with reflections and
shadows. It is reasonable to assume that when the respondents in earlier studies (Nordvik
2003a, Nordvik 2003b) talked about Light, they meant something more than this difference.

After conducting and analyzing this study, it might appear that this is not the best way to
examine the phenomenon of wood visualization. Compared with earlier studies (Nordvik
2003a, Nordvik 2003b) with a qualitative approach, this study had a quantitative approach,
with 50 persons trying to choose the correct picture and the computer registering how many
did it. The ranking of the chosen pictures was also handled by the computer, which rendered a
material that was far easier to control and compare than the descriptive words from earlier
studies. But having better control over the output data (getting numbers to put into graphs
instead of merely words) does not necessary mean that one is in control over the input data
(issues that affect the choices—memory issues, observation angle, etc.). It would be dangerous
to assume that is the case. However, this study was no doubt a necessary step on the quest for
a good way to examine the phenomenon of wood visualization.

There are three major bias risks in this study, the first one being the inevitable difference
between the original digital photographic image and the photo lab printout. Lighting and
viewing angle during the interview are also important. However, these two risks were

managed by allowing the respondent to try different views before the interviews started.

The third, and most critical, bias risk is the obvious risk that the mental picture was affected
by all the versions viewed, and that it may have varied during the interview. Even though most
respondents claimed that they were able to keep in mind the mental picture of the photo lab
printout throughout the interviews, it is reasonable to believe that this mental picture was
affected by—at least—the first pictures in the interview, that these then melted together into a
new picture that then was held on to during the remaining interview. If this is correct, it means
that the result of the first step of the interview (where six versions of the pictures were chosen
for further competition) was more correct, but that the validity of the second step has
decreased. But this is only a hypothesis; it may be that the large number of versions made the
comparisons easier. The respondents had to choose some details in the picture in order to be
able to remember the picture. The order of the images was randomized, which limited the risk
for systematical errors, but also meant that no interview was exactly the same as another
(when it came to the order of the images).
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The optimal interview situation for a study dealing with differences between physical and
experienced wood reality is probably to let the respondent walk into a physical room and then
walk out again and choose an image on a computer screen.

Wood visualization is a complex phenomenon in which all aspects affect and interplay with
each other. In this study, all aspects were treated separately and then combined in the results.
The question remains whether this method gives a good representation of the situation as a
whole, but that is a matter further investigation.

This study had two goals, as mentioned earlier: to test the exaggeration hypothesis and to rank the
impact of the properties. The properties were light, color saturation, shadow, gleam, texture scale
and contrast, and the images were modified to provide two versions of each property. In the first
part of the study, half of the property versions were winnowed out by the respondents. Only one
version (i.e., the image with more contrast survived and not the one with less contrast) of each
property went on to the next step. But one must bear in mind that in this part of the study it was
impossible to choose the correct picture, since the original picture was not there in the batch.

The comparison with the original picture included came in the next part of the study, where the
winning pictures all were compared to each other in a contest. The property variations that were
chosen were thoroughly compared with each other and the original image, and they all ended up
ranked in order of preference into the result file. From this the assumption is made that the
winning property version is typical for its property, and all results assume this. It is important to
make the distinction between winning in this study and being important for visualization.

This result indicates which properties make an image work, not which properties make it not
work. Both issues are important for visualization. In fact, the bad properties are sometimes more
important than the good ones. Contrast and Colors are examples of properties well represented
both high and low. Given that the winners on average were Contrast+ and Colors+, it can
reasonably be claimed that the properties contrast and colors are important overall. This means
that both the winners and the losers of this ranking are important for success in wood
visualization. The middle results (not first, not last) are the ones that are less critical. Naturally,
this result would have been more reliable if all the pictures were tested against each other, instead
of a first round where half of the pictures were culled before the competition started. But that
would have made the study immense, and the reliability of the judgments of the respondents after
the 78 comparisons that would be required would also be rather limited.

For future work, it is important to further investigate the differences between the wood we see
and the wood we think of. It would also be good to treat the property Light more carefully as
something more than the opposite of darkness, i.e., to investigate how daylight reflects off the
wooden surface, etc. A large study with some hundreds of respondents is also needed if we
want to be able to draw more statistically reliable conclusions. Naturally, it would also be
interesting to do a study similar to the one described in this article, but without the large
amount of comparisons, as described earlier. Perhaps it is possible to adjust one image (using
some kind of handle or control on the computer screen) instead of choosing amongst many.
But most important is to find a way to focus more on the interplay between the properties, on
how they affect each other.
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4.2 Conclusion
Given these results, some conclusions regarding the visualization of wood can be drawn.
* Smart exaggeration instead of correct photorealism is preferred.

* Contrast, color and light are as important as detail and texture pattern.
* Light is more than weight, lamps or the opposite of darkness.
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