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Looking at
@ @ _the Screen
Observe the Eye
Movement

Measuring System

Display System

1 SEBEA i 2 D 2 — OIS
it s s, KeIf#EEE T 60Hz

#1 FEBREM
Sample Rate 60 Hz
Refresh Rate 120 Hz
CRT Mode 1280 X960 dots
Distance to CRT 60 cm
CRT Size 21 inch
Visual Field 39 cm (36 deg.)
Characters Kanji / Hira-kana
Font Size 28 dots
B3 EE b 4 BB

t

(a) Fix the eyes at the center of screen and check if
subjects notice to the text switch at somewhere

in a string.
@ @

HLIAE —— HWIAE
(b) Move the eyes intentionally from side to side,
and check if notice to the text switch while the

eyes are in motion.
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JEi] [ B BT S T O] (ms).
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The Evoked Metaphor Design Method for EcoDesign

LEVY Pierre

i A, i

This paper intends to present briefly the way the
Evoked Metaphor design method can participate to
EcoDesign as a relevant design method to help the
"reconciliation" of humanity with the environment.

1. The Objective of EcoDesign

EcoDesign is defined as a design approach integrating
the “environment” into decision makings and design
process. Its aim is to find a certain balance in order to
access to sustainable design, to sustainable production,
and to sustainable consumption. "Ecodesign considers
environmental aspects at all stages of the product
development process, striving for products which cause
the lowest possible environmental impact throughout
the product life cycle". The richness of this literature
shows how much effort has been put in the direction,
and how much improvements have been done.

In this paper, we considerate the relation between the
three most fundamental concepts related to design: the
human, the context (i.e. the environment - defined as
set of all circumstances in which a fact is included), and
the artifact (defined as any human construction, to be
opposed to the construction of Nature). One of the main
purposes of EcoDesign is to diminish the negative
impact of humans on the environment by reducing
environmental loads on production and consumption of
artifacts. In other words, and as considered here,
EcoDesign is a path for reconciliation between the
environment and the human, thanks to an unavoidable
intermediate: the artifact. Therefore, improving artifacts
through EcoDesign is not only aiming at reducing the
human use of energy, but also at restoring the quality
of the necessary and crucial relation between human
beings and environment.

2. The Objective of Interdisciplinary Design

In the scope of design, a restoration of the relational
quality between human beings and the environment
goes necessarily through a deep understanding of the
role of the artifact in this relation. In this purpose,
interdisciplinary design proposes the creation of a
context-amplified artifact, called the "meta-artifact",
and focuses on the relationship between this
meta-artifact and human beings. The meta-artifact is
actually a concept rendering the presence of the artifact
in the environment, and the intrinsic relations.
Therefore, whereas the artifact as is has only formal
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and structural dimensions, the meta-artifact is much
more various in terms of dimensions. These dimensions
themselves can be categories in three main categories:

- The elementary dimensions currently regarded as
fundamental and considered in any design project (e.g.
functional, formal, structural, or metric dimensions).

- The complementary dimensions recognized most of
the time as important dimensions in the design (e.g.
environmental, ergonomic, security, or emotional
dimensions).

- The induct dimensions usually not consciously taken
into consideration in the design, but which are actually
present because of the context (e.g. cultural, historical,
or psychological dimensions).

The interdisciplinary design is not specifically focusing
on the relation between the human and the artifact, but
on the relation between the human and the
meta-artifact, i.e. the artifact included in the
environment. Thus, the environment becomes a crucial
aspect to take into consideration, and disciplines
working on various aspects of the environment and on
its relation with the artifact (such as engineering or
natural sciences) may be involved in the
interdisciplinary design process. This approach is
highly concerned about the place of the artifact in the
environment, and the relations between the human, the
artifact, and the environment. Therefore, the proximity
between interdisciplinary design and EcoDesign is very
close. The aim of this paper is to introduce
interdisciplinary design, and to point out its possible
contribution to EcoDesign. After a more detailed
description of interdisciplinary design, a discussion will
be carried out to point out how interdisciplinary design
can contribute to the EcoDesign objectives.

3. Kansei for Interdisciplinary design method

3.1. The Evoked Metaphor

The main specificity of interdisciplinary design method
is the various dimensions composing the meta-artifact.
Because of this specificity, which has the consequence
of a potential great variety of disciplines involved in the
design process, the main concern related to
interdisciplinary design is the communication within
the design group. Indeed, the specificity of
interdisciplinary groups is that the communication is
based on as many ontologies as the number of
disciplines involved in the process. This affects tacit



knowledge, since each discipliner's experience is partly
involved in the group design decisions, explicit
knowledge, since it involves concepts or methods that
may be defined differently for each ontology (i.e. the
same word may mean different things in different
disciplines). To minimize these difficulties, an original
tool, called the "Evoked Metaphor" (EM) and defined
as a set of intuitively transferable successful
information and operative rules, is included in the
interdisciplinary design method. This tool, created
based on Kansei Information considerations, allows the
design group to share knowledge and to communicate
thanks to a metaphor analog to the design project itself,
but which can be understood intuitively. Therefore, the
Evoked Metaphor allows group members to converse
and to exchange knowledge thanks to a common
ground that is not related to any discipline ontology,
but on experience and intuition.

The most important characteristic of the Evoked
Metaphor is that everybody can understand it
intuitively. Intuitive understanding does not involve
disciplinary knowledge, and can be succeeded by
anybody. Actually, the aim is not make sure that
everybody conceptualizes the Evoked Metaphor exactly
in the same way, but to accept slight variations in its
understanding, due to a variety of experiences and
points of view If that succeeds, thanks to conversation
and open minds, these differences can become the
richness of the group, and a vector of creativity. Yet,
these different points of view should be complementary,
and contradiction should be avoided. Also, the Evoked
Metaphor is not static throughout the project. It can
evolve, integrating new factors, created elements,
deeper reflections from the group member's, and so on.
Its evolution means its maturity and its increasing
relevancy.

Finally, another important aspects to be considered
while designing and using the Evoked Metaphor is its
analogy with each of the disciplines' points of view
involved in the interdisciplinary design project. This
analogy means that each discipline has to be able to
validate the structure of the Evoked Metaphor and its
processes in full. Each evolution in the description of
the Evoked Metaphor should be in accordance with
each discipline's paradigm. Any contradiction should be
corrected in the Evoked Metaphor in order for it to be
validated it completely by each discipline. Details on
the Evoked Metaphor can be found in.

3.2. The design process

Therefore, the Evoked Metaphor proposes an efficient
knowledge sharing system in the interdisciplinary
design group. However, it also has to be including in
the design process. The process considered here
(introduced by C. Owen) is divided into two main steps
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aiming at transforming ideas (most of the times related
to "user's needs") into artifacts for the real world:

- The design analysis process - This step aims at
defining, characterizing and analyzing the issues the
design has to face.

- The design synthesis process - Once the functions are
known and detailed, the designer uses this knowledge
to conceptualize the design.

The inclusion of the Evoked Metaphor modifies the
design process. The first part of the process (design
analysis) does not change, but its output is used
differently. Instead of passing directly from the design
analysis to the design synthesis, a shift to a
metaphorical level is required to build the EM. Then,
after the Evoked Metaphor is built, continuous comings
and goings between the design and the metaphorical
levels are operated for the Evoked Metaphor to support
the knowledge sharing process in the workgroup.

This design process, including the EM, is a Kansei
design process (Kansei is a Japanese term related to the
human mental sense of subjectivity, and often
associated to emotion, affect, or subjectivity). In the
Kansei design process, the role of the Evoked Metaphor
is actually to be a medium for the knowledge flow in
the group. Thus, the Kansei design method appears to
be an adapted and efficient tool for better knowledge
sharing abilities of the interdisciplinary design group.
The method has been previously detailed, and is
currently used for a few design projects, such as the
Computer-Mediated Communication System, called
MATIK, and car navigation system.
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Pedestrian Condition Recognition Based on

Pattern of Human Motion from Video-Image

Handri Santoso (Nagaoka University of Technology)

1. The Outline of the Proposed Method

This paper intends to present briefly about pedestrian
condition identification from the way of human walking.
Walking is a daily activity, and it is one of most basic
human actions, and it can be observed regardless of public
and private matters through all of space-time dimension.
By seeing the human walking behavior, the various per-
ceptions of body conditions can be easily observed when
abnormality is found in the limbs, the human motor coor-
dination, and the human sensory function. The pedestrian
posture and walking speed condition in which the defec-
tive function is found, are reflected from those scenes.

In this research, space-time pattern information is ex-
tracted based on the dynamic scene acquired from a video
image at the pedestrian’s crossing area. The walking con-
dition of person which might represent the perception of
body modality differences between "normal-walking per-
son™ and “abnormal-walking person” is evaluated from
the dynamic features of walking pattern. Then, an intelli-
gent information processing mechanism that embedding
the aspect of the human thinking way connected with the
factor of the walking appearance is determined by the soft
computing approach.

2. Understanding Pedestrian Walking Behavior.

The construction of an autonomous supports system is
required to be developed together with welfare and the
medical treatment facilities. The purpose is to keep safe
our society in their daily activities, coincide with the fal-
ling birthrate and aging problems, especially, in Japan. It
is important to introduce the surveillance system in pri-
vate/public spaces in which physically/mentally depend-
ent, e.g., the senior citizen, the children, and others chal-
lenged person are involved inside of that environment.
The system should be proficient to detect abnormality
behavior of person autonomously, and simultaneously
manage the content of abnormality, the grasp, and the
decision under emergency situation for preventing inci-
dent.

The walking behavior of person can be as a product
generating by human motorical systems. It is possible that

walking behavior, walking feature, image processing

the walking behavior condition in certain circumstances
becomes unexpected to the people who have deteriorated
physical or psychological condition such as the aged or
others challenged person. Based on this state condition,
the feature different of "Walking Mode™ between those
groups and a usual adult might be observable and predict-
able. Thus, the determination of pedestrian attributes can
be developed through understanding pattern of human
walking behavior.

Automated determination of pedestrian condition from
motion scenes by the intelligent systems, in general, re-
quire two processes, i.e., extracting the relevant features
from video and machine learning capability before the
recognition are to be performed. The first process is re-
quired to extract the features which representing the hu-
man attributes. The second process is required to build a
system which is able to recognize similar behaviors based
on given learning patterns. It can be attained by macro-
scopic information fusion mechanism based on qualitative
features of space-time motion pattern of walking pedes-
trian.

In this study, the age and the gender classification
were performed based on pattern of human motion from
images sequences by using spatiotemporal information
and Choquet Integral Agent Networks (CHIAN). In the
first stage, the widths of human shape were analyzed by
2D Fourier transform to extract the human motion fea-
tures. Feature sub-set selection methods were then per-
formed to find the salient and the effective features for the
classification process. In second stage, CHIAN with com-
petitive learning algorithms was employed to classify
pedestrian attributes based on the selected walking fea-
tures. The experimental results demonstrated the capabil-
ity of the proposed system to classify the age and the gen-
der with high accuracy rate.

3. The Technological Requirement.

Determination of pedestrian attributes based on their
behavior might be difficult to be obtained by the conven-
tional approaches such as neural networks. The aggrega-
tion mechanisms of each neuron in neural networks are
simple weighted sum which might not be used effectively
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for the problems where complex determining processes
are essentially required. In addition, the extracted features,
in most cases, are qualitative and they may be captured by
fuzzy categories. Thus, the method which is able to emu-
late human processing thinking-way is required to be de-
veloped.

In our study, Choquet Integral Agent Networks
(CHIAN) was introduced as macroscopic information
fusion mechanisms because of their flexible integration of
multiple qualitative input data. In addition, CHIAN has
information fusion mechanism as human mimetic think-
ing-way in which each agent has to assign the correspond-
ing connection strength or weight to the subset of input
units based on the presented pattern. Each agent of
CHIAN has also a meaning which might be similar to
embedding human tacit knowledge. Based on that fact,
CHIAN might be effectively employed for solving the
problems in which human mimetic thinking ways are in-
volved in the process of extraction and information fusion
mechanism.

Detecting human condition from pattern of human
motion requires, first, representation feature which is able
to discriminate a class or a group based on the presented
pattern; however selecting and extracting an appropriate
feature is still part of art rather than science. In this stage,
deep impression of human motion mechanism should be
included in initial processing such as feature extraction
process. Second, aggregation information mechanism is
required to solve the given problem. However, current
machine learning technology is still behind of human
thinking way when make a decision. From this point of
view, development of machine learning method which is
able to imitate human thinking-way is necessary to be
developed, especially for coping with the problem where
complex determining processes are required.
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