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Abstract In this paper, we describe our vision for human-computer
interaction (HCI), which we have coined as the “friendly process,”
where a human and his/her computer seek their situation in re-
lation to each other and form a new relationship with each other
through repetitive reactions. The goal of this process is to bridge
the gap between humans and computers for entertainment pur-
poses.

This paper describes the following key factors in the interface:
(1) the computer enacting preliminary motions when it senses the
user’s presence; (2) recognizing the user’s motion or motionless-
ness; (3) exhibiting a context and surroundings; (4) manifesting
a relationship between the user and technological artifacts; and
(5) obtaining a reaction from the user by providing some engag-
ing stimuli. We have successfully executed these five factors with
our two prototypical systems, Graduation and Daruma-san ga

Koronda (a traditional Japanese children’s game), and identified
the underlying research issues.

Keywords: entertainment, emergent relationships, image recognition,
nostalgia

1 Introduction

For quite some time, many types of computers have been used as mere
tools to produce results in response to user commands. Indeed, the focus
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of a great deal of the research on conventional human-computer inter-
actions (HCI) was primarily on task-oriented computers. Therefore, the
research that was exploring human behavior and computers was based
purely on the relation between users and those computers that were in-
tended to function solely as tools. Developers have created many inter-
faces that now support input, thinking, and collaborative work.

Recently, however, enabled by the technologies of AIBO[1]’, androids[2]’,
reactive virtual humans[3]’, and others[4, 5]’, computers are also becom-
ing social partners for humans. For example, AIBO is an interesting,
pleasant robot designed to live with humans. This reactive virtual hu-
man is a human-scale agent who provides user interaction with force
feedback. These computers interact with people for healing of contacts,
mental health, and entertainment. Such computers will be referred to
as interaction-oriented artifacts in this paper. Such interaction-oriented
artifacts are now being marketed to the public. This means that a new
outlook on the relationships between humans and their computers has
been created, and this would appear to be the trend for the foreseeable
future. Hence, there is a growing debate as to whether the conventional
HCI methods are appropriate for these new relationships. Particularly in
the entertainment arena, artifacts that can naturally engage in interac-
tions with their users will be preferable.

Consequently, we have focused our study primarily on the entertain-
ment field. The aim of our research has been to propose a new interaction
method for people and interaction-oriented artifacts in the entertainment
field. In this paper, we focus on scenarios in which users and artifacts
begin their interactions by chance, and our proposed interaction method
is marked by both a fluid beginning and ending. We have termed this
new HCI method the “friendly process,” and with this method, we are
exploring ways to both improve quality and broaden the bandwidth of
communications between people and interaction-oriented artifacts. In ad-
dition, as an example of an application based on the friendly process, we
are creating a prototype system that will reflect the image of a daydream.
Our prototype consists of a short movie that will display a generic child-
hood scene on a computer screen and give the user the illusion that he/she
is one of characters in the story. When the movie ends, the user returns
to reality.

While looking toward the future of HCI, this paper will present our
vision of the friendly process and introduce our design work, including
Graduation and Daruma-san ga Koronda (a traditional game for Japanese
children), and systems to illustrate our key concepts. This paper is not
intended to propose a solution to any single problem. Rather, we intro-
duce a new view of interface possibilities for interaction-oriented artifacts
and raise a new set of research questions for moving beyond conventional
HCI.

In Section 2, we describe the concept of the friendly process in further
detail; in Section 3, the related work; in Section 4, we describe some
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principles for the friendly process; in Section 5, we introduce our prototype
system based upon the friendly process; in Section 6, we provide the
results from our prototype system; and finally, we present our conclusions
in Section 7.

2 The Friendly Process

The friendly process is an attempt to bridge the gap between humans and
computers for entertainment purposes; we are developing ways to create
this new human-computer relationship.

Conventional HCI has a clear beginning, a specific process period, and
a finite ending. For example, when an arcade game has coins inserted into
it, that game commences, is played for a length of time, and clearly ends.
In the past, conventional HCI has pursued the same approach to computer
usage. We understand that computer users have specific intentions and
objectives when engaging in conventional HCI.

A common type of human interaction is to sound something out to a
friend and determine what he/she thinks. For example, if you happen to
meet a friend on the street while shopping, you might guess what he/she is
thinking through making light conversation and leave it at that. Or, if you
are meeting someone for the first time, you will adjust your conversation
depending upon the new acquaintance’s responses. Such human-to-human
interactions (HHI) begin and end with natural consequences.

In such HHI, people experiencing the process will seek to understand
their situation in relation to each other and a new relationship will de-
velop between these people through repetitive reactions. We have named
this the friendly process. In the conventional user-computer relationship,
where computers are merely tools, the user could not have an experience
that included the process of developing a relationship with his/her com-
puter. Those users had manuals and controlled computers. However, if
computers (interaction-oriented artifacts) are also going to be available for
selection as social partners, not only will such computers be controlled,
they will also need to have a natural process for developing relationships
with their users. We believe that our vision of the friendly process is
highly useful in such situations. In our work, we have focused on this
interaction beginning by chance. The chance we are referring to is the
beginning of the development of real relationships between people and
computers. In Section 4, we will evaluate the factors and processes that
are required for interfacing in a way that allows for such a casual beginning
to an interaction.

3 Related Works

The purpose of our research is to enable humans to interact with their en-
tertainment artifacts in a more natural and friendly manner. The friendly
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process is one where humans seek a mutual understanding with technol-
ogy. We propose that an HCI relationship can be developed through the
types of repetitive exchanges that would garner suitable reactions in a
situation using words and actions, just as the interactions that might oc-
cur in HHI. That is, we have taken the pattern employed in HHI and
have attempted to apply this process to an interaction between people
and entertainment artifacts.

Humans and their artifacts have a gap to overcome, that is, the di-
vision that occurs between animate and inanimate objects. There are
many available techniques for bridging this gap. For example, robots can
be built to walk as bipeds [6]’; androids can be created with a human
physical form [2]’; artifacts can be imbued with emotions [7]’; artifacts
can communicate using their own arms and eyes [8]’; artifacts that mimic
human modalities (such as voice, facial expressions, and gestures) can be
constructed [9]’; robots can be manufactured in a form that will prove very
attractive to a human user and provide a feeling of comfort [10]’; artifacts
that imitate the motion of virtually any animal used as a sample can be
developed [10, 11]’, and other such possibilities. A variety of artifacts can
be created to act autonomously, like people or animals, and avail them-
selves of full artificial intelligence, such as speech or image recognition.
These techniques have been used to enable humans to interact with their
entertainment artifacts in a more natural and friendly manner. We have
attempted to develop the friendly process for HCI, not with the produc-
tion of highly functional artifacts resembling animate objects, but instead,
through the use of a dramatic interpretation technique.

Some research has made people feel both visually and aurally, as if
these virtual artifacts exist in the real world, and such research has pro-
posed methodologies that help with the designs of those agents that con-
nect machines and people [12, 13, 14]’. We believe that the friendly process
may be applicable to many artifacts that also include these agents.

Even when people know that their partner is an artifact, they still
have the same reaction when relating to a computer “person” that they
would have with another human[15]’. Sperber et al.[16]’ have proposed a
relevant communications model based on situational recognition and the
experience of human-to-computer communications. Furthermore, it has
recently been suggested that what supports the dynamics of casual con-
versation between humans lies in the ingenuity of two relational abilities:
(1) the speculative behavior of committing the meaning of one’s utterance
to a partner; and (2) the foundation that skillfully supports it [17]’. Our
research has a high affinity with this cited research. Further, our research
also proposes a concept that uses the human tendencies of seeking com-
monality, relating to one’s partner based upon vague cues, and the human
characteristic of treating artifacts as people; then, for the first time, we
will describe the requirements of such an interface.

As far as accessing this information, recently, systems such as push-
based user interfaces [18, 19]’ and persistent interfaces [20]’ have been
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proposed. Users of these technologies can employ such systems without
initiative. The difference between our research and this research is that
we seek to enable humans to interact with entertainment artifacts more
naturally and in a friendlier capacity. Further, our HCI concept includes
the process of seeking each other’s relative situation in terms of the rela-
tionship to one another and subsequently developing a new relationship.

4 Interface Design

The beginning of an intentional interaction is clear; a person intending
to interact with another person communicates that intention by mailing,
calling, knocking, speaking, approaching, or otherwise sending some signal
of the intention to interact. However, an unintentional interaction often
begins vaguely and results from natural consequences, such as speaking
to somebody you did not expect to meet or unwittingly joining in on a
friend’s conversation. At the outset of an unintended interaction, a person
has the opportunity to make a quick decision. For example, by making
sudden eye contact with someone, or having an interest in another’s con-
versation, an assessment can be made as to whether the target partner
of such a spur-of-the-moment social interaction has similar feelings. Does
that person want to engage in an interaction as well? It is not always
easy to make such judgments. However, it is possible to encourage people
to unexpectedly join an interaction by setting up an enticing situation in
which they can engage.

That is, our interface must orchestrate obtaining a user’s notice, albeit
possibly vaguely, so that the computer can perform its role and engage
with the suddenly reactive user. In order to accomplish this, our interface
requires that the following conditions be satisfied:

– The computer begins its motion when it senses the existence of the
user.

– The computer recognizes the user’s motion and motionlessness and
reacts.

– The computer offers a context and surroundings.

– The computer establishes a relationship between itself and the user.

– The computer baits the user by emitting sounds, images, or a com-
bination of both in order to gain the user’s interest.

We have developed our interface to include these factors, and we have
evaluated whether its users can interact naturally with computers without
the need for instructions.
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5 The Application

5.1 The Application Design

Our interface grab is several minutes in length. We created movies like a
screen saver that portrays a small street scene (Figure 1) as an application
that begins vaguely and ends in only a short amount of time. This is why
we decided that a movie would be the best fit for such a purpose.

Figure 1: Image of the Small Street Vision

We decided upon nostalgia as the theme of the interface movie, due
to its power to stir emotion and spring up naturally in one’s heart, as
well as providing a fluid beginning. Therefore, our application requires
the following elements:

Image processing Before the user can become aware of it, the com-
puter senses the user’s presence. Thus, the interface movie will play
whenever a user moves in front of the computer. The computer can
recognize the user’s motion, for example, whether he/she is sitting,
standing, or swaying a little, or other possibilities.

Script Direct expressions will be avoided. Keywords that adults do not
often use, childlike expressions, and youthful words will all be preset.

Common scene The common landscape of a school building and a chil-
dren’s park will be utilized so that any user can easily identify with
the scenery. In this particular work, we have used common Japanese
landscaping.

Empathic story The story is told in such a way that the user can eas-
ily understand its context and surroundings. In order to induce
nostalgia, it is necessary for us to invoke sympathy with the story.

First personal movie In this interface movie, the photographer’s eye
always correlates with the protagonist’s line of sight.

Sound effect Vivid sound effects are used, such as the sound of a page
turning, footsteps, the noise of a crowd, or other possibilities. We
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have emphasized realistic sounds. The effectiveness of sound in in-
ducing a user’s emotions and imagery is discussed by Berman et al.
[21]’.

Playing Playing and completing the motion, whether the user cares or
not. Even if the user does not interact with the movie characters,
our stories nonetheless develop and end automatically.

When selecting the story descriptions, making camera work choices,
and determining the appropriate colors to use, we strived to produce im-
agery recalled from past scenery. Even if the perceived image is different
from the actual scenery from the past, it is nonetheless important to in-
voke a sense of time having elapsed.

For our two nostalgic themes, we selected a graduation scene and a
childhood game. We specifically selected Daruma-san ga Koronda as an
example of childhood play for an application based on the friendly pro-
cess because playing Daruma-san ga Koronda provides an avenue through
which the friends’ motions and characters can communicate with the pro-
tagonist, who is the user. In the next section, we will describe these
scenarios in detail.

5.2 The Architecture of a Prototypical System

The architecture of a prototypical system is illustrated in Figure 2. The
development environment uses both Windows XP and Macromedia Flash.
In addition, we used a PC camera that is 640 × 480 pixels, with 30 frames
per second.

Figure 2: A Prototypical System

5.3 Contents

5.3.1 Scenario1: Graduation

Japanese students usually purchase yearbooks when they graduate from
school. A student’s school yearbook is essentially his/her photograph col-
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lection. Students and some teachers tend to write messages in yearbooks
for their friends or students, respectively. As well, each yearbook has an
autograph section in which students ask their friends and teachers to write
messages to them. The theme of this movie works with an illusion of such
memories.

The protagonist of the movie visits a school. He/she walks into a
classroom, looks around, and then, picks up a school yearbook that is lying
atop a desk. Strangely, the protagonist meets past classmates. Graduation

scenes are provided in Figure 3.

Figure 3: Scenes of Graduation

5.3.2 User Experience: Graduation

Table 5.3.2 illustrates the flow of our application, Graduation. When
the user moves in front of the camera, the movie begins. After a little
while, the user becomes aware of an school yearbook. Then, suddenly, two
students are speaking to the user and asking, “Where have you been?”
and saying, “We were waiting for your final message.” The user is then
handed a pen. The school yearbook says something to the effect of “I
never forgot you through the years. We’ll be friends forever.” When the
scene ends, the user is asked to write a message in the autograph book.
Finally, the user is asked to take a photograph. In the scene of the school
yearbook or a notebook, if the user moves in front of the camera, his/her
shadow, painted upon the screen, moves. The user can also write in the
school yearbook and notebook with a pen. In the scene of the photo shoot,
whether the user touches the screen with a pen, pushes the enter key, or
simply does nothing, the movie continues through to its ending.
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Table 1: Application Flow, Graduation
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5.3.3 Scenario2: Daruma-san ga Koronda

Daruma-san ga Koronda, a traditional group game played by Japanese
children, is a variety of the game of tag (Figure 4).). The name of this
game originated from the tagger’s line, DA RU MA -SA N GA KO RO N
DA. The objective of the game is for the tagger to take every participant
captive. All participants, except the tagger, attempt to escape to a great
distance in order to avoid becoming the next tagger, which occurs when-
ever another player touches the tagger. Unlike playing other games that
are similar to tag, a tagger does not fundamentally move from his/her
geographical position as the tagger.

The tagger stands at one end of the playing field, while the rest of the
players remain at the other end. The tagger turns his/her back to the
others and calls out a word or a sentence consisting of ten syllables. The
players then run as fast as they can towards the tagger. At any time, the
tagger can face the players and call out a word or a sentence consisting
of ten syllables, and the others must freeze in place. If somebody fails to
stop, the tagger can catch the moving player. The first player to reach the
tagger wins and can let the other participants go free. In English-speaking
countries, the game of Daruma-san ga Koronda is known as Red Light,

Green Light..

Figure 4: Sketch of Daruma-san ga Koronda

The protagonist of this movie notices a small park and walks into it.
Strangely, the protagonist encounters some of his/her childhood friends.
The scenes of Daruma-san ga Koronda are illustrated in Figure 5..

5.3.4 User Experience: Daruma-san ga Koronda

Table 5.3.4 illustrates the flow of our application, Daruma-san ga Ko-

ronda. When the user moves in front of the camera, the movie begins.
The user initially sees children playing in the distance. After a while, the
tagger speaks to the user, saying, “It took you long enough. We were
waiting for you to come.” The tagger turns his/her back to the user and
utters a word or sentence consisting of ten syllables. If the user moves
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Figure 5: Scenes from Daruma-san ga Koronda

without being seen by the tagger, he/she can approach the tagger. If the
user moves while the tagger is watching, the user is asked something by
the tagger to the effect of “Are you moving?” If the user repeats his/her
movement, the tagger can catch the user.

6 User Studies

In order to experimentally verify the effectiveness of our prototypical sys-
tem, we conducted a formal user study for the friendly process. In our
experimental research, our primary focus was on examining the user’s
reaction and gathering feedback about the main features of the friendly
process.

We selected seventeen users at random from our university, including
four women and thirteen men. Their ages ranged from twenty to thirty-
four years. They were students and staff who varied in major: science,
history, robotics, game theory, mathematics, 3DCG, VR, experimental
phonetics, Information Systems, interface, simulation of the universe, and
so on. In fact, the number of subjects is eighteen. Because one of sub-
jects was acquainted with the experimenter, we didn’t consider his data.
Although it is deemed desirable to conduct experiments on a much wider
range of people, we did not conduct such an experimentation at this time.
We screened the two prototype interface movies on tablet PCs for our
users and provided them with follow-up questionnaires. Each user sat
and watched our movies. It took almost thirty minutes per person to
conduct this experiment. Scenes from this experiment are displayed in
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Table 2: Application Flow, Daruma-san ga Koronda
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Figure 6.

Figure 6: Experimental Subjects

6.1 Results: Part I - The Friendly Process

The first question we asked was whether or not a user noticed that he/she
was one of the characters in the movie. The question was posed as follows:

Question 1: Did you notice that you were one of the characters in the

movie?

The results are proffered in Figure 7. It appears as though most people
did indeed notice that they were one of the characters in both movies. The
reasons given by those users who answered “yes” to Question 1 included
gaining awareness “because of the first personal movie,” “because the
characters spoke to me,” and so on.

The next question the users were asked was whether or not they had
noticed what the characters wanted to do and what the characters wanted
the user to do. The question was posed as follows:

Question 2: Did you notice what the characters wanted to do and what

Figure 7: Question 1 Results
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Figure 8: Question 2 Results

they wanted you to do?

Based on the results displayed in Figure 8, we can note that the users
had difficulty recognizing what the characters in Daruma-san ga Koronda

wanted to do and what those movie characters were wanting the user to
do. Those users who said “yes” provided “because of the script,” “be-
cause of the scene,” and other such responses as their reasons for this
understanding.

The third question posed was whether the user noticed any relation-
ship between the schoolmates portrayed in the movies and him/herself.
For instance, did the user notice any relationship between him/herself and
either the characters in Graduation or in Daruma-san ga Koronda? The
question was formed as follows:

Question 3: Did you notice that any relationship developed between you

and the characters?

The results are provided in Figure 9, and it appears as though most
users did indeed notice the relationship in both movies. The reasons of-
fered by those users who answered that they noticed the connection were
“because of the first personal movie,” “because the characters spoke to
me,” or other such responses.

The fourth question posed to the users was whether or not they were
able to understand the Graduation or Daruma-san ga Koronda movie
scenes. The question was formed as follows:

Question 4: Were you able to understand the movie storylines?

From the results displayed in Figure 10, we could discern that most of
the users were able to understand the storyline of both movies.

Some offered opinions along the following lines:
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Figure 9: Question 3 Results

Figure 10: Question 4 Results

– I didn’t know what to do because I didn’t understand what the
program was for.

– If I were to watch the movie again, perhaps I could better relate to
the system.

A scrutiny of the number of users who answered “no” about Daruma-

san ga Koronda in “Question 2 Results,” reveals that it is larger than in
the case of Graduation. This is related to the following matter.

In the movie Graduation, the users can consciously input something
into the scenes by writing on the page of the school yearbook and au-
tograph album. The story of Graduation contains the natural action of
“writing.” This action is the common action among PC users. There was
a pen located near the user. The characters said, “We were waiting for
you to finish,” and a page for writing in the school yearbook was opened.
If the user understood that he/she was a protagonist, and understood
the relation between him/herself and the characters, it was easy for the
reaction to be associated in their mind with the action of writing.

In the movie Daruma-san ga Koronda, the users can consciously input
something into the scene for moving their bodies when the tagger looks
at them and when the tagger does not look. The story of Daruma-san
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ga Koronda contains the natural action of “moving the users’ bodies.”
This action is much less common among PC users. The action of “input
by keyboard, mouse, or pen” is more common among PC users than the
action of “moving the users’ bodies.” The action of “moving the users’
bodies” is a special event for those who are experienced, such as interfaces
users. Even if the user noticed that the camera recognized him/her, it was
difficult to determine the reaction to associate in the mind with the action
of moving the body.

If people perform with the story of Graduation in the real world, it is
most likely easy for them to attract somebody’s attention, which is what
they hope for. The same can be said for Daruma-san ga Koronda. The
action of “moving the body” is natural in Daruma-san ga Koronda as in
the real world. In contrast, the situation of playing with the characters
on the screen inhibited the users’ motion.

Moreover, Graduation contains the keyword “pen” and the script, “We
were waiting for you to finish.” Based on the performance of Graduation,
perhaps Daruma-san ga Koronda should contain the keyword “camera”
and the script, “We want you to move,” based on Graduation.

Approximately 70% of the users reported possibly having felt the be-
ginnings of an interaction with the computer. Those particular users could
notice that they were being spoken to by the virtual movie characters and
were able to observe both their context and surroundings. Their com-
ments included, “Maybe I can write,” and “Maybe I can take part in the
game.” We determined that both the script and the first personal movie
were highly effective. Our movie was able to present the users with both
a context and a surrounding environment to encourage the development
of a relationship. However, the users felt that they could not act as they
wanted to and this resulted in feelings of stress and concern about the
experiment.

Although the users expected that the system would reveal certain in-
formation or provide clear directions, they felt betrayed when their ex-
pectations were not met. Moreover, although the users were able to guess
the type of response that was expected of them, they still felt the situ-
ation to be too ambiguous. Overall, the users were frustrated by a lack
of understanding about how they should act. Originally, the users had
fixed ideas that a computer was a tool for accomplishing some type of
work. Further, the users had a fixed idea that they were expected to un-
dertake some number of clearly defined actions, for example, answering
questions or other actions. We believe that the preconceived ideas the
users held obstructed their natural reactions. However, the users offered
responses such as “I also want to experience another scenario.” From this,
we determined that the users were not resistant to the friendly process.

Before instructing our users to sit down in front of a PC, we told
them that this experiment was intended to evaluate our interface. Thus,
we believe that the set-up of our experiment made the users feel both
hopeful and concerned. They also appeared to be tense and inactive.
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Figure 11: Question 5 Results

Therefore, the users did not become absorbed in the movie. In order to
evaluate how our interface might operate in a more natural process, it
is necessary to develop a situation where users can operate the interface
without feeling self-conscious.

6.2 Results: Part II - Contents

We also designed questions that asked our users to evaluate the contents
of the interface. A question was asked about which movie the users pre-
ferred, Graduation or Daruma-san ga Koronda. The question was posed
as follows:

Question 5: Which did you like better, Graduation or Daruma-san ga

Koronda?

The results are provided in Figure 11, where it can be observed that
users have their own favorites.

The sixth and final question posed was whether or not the users be-
lieved that it was possible to present an entertainment system using our
friendly process method. The question was posed as follows:

Question 6: Would you want to play with movies portraying other stories?

The results are illustrated in Figure 12 and reveal that this test group
answered affirmatively that our interaction method as demonstrated in
these movies does indeed provide entertainment.

Although some people did not like our stories, they were nevertheless
interested in our interface and hoped that we would design another story
for use with our application. We asked our users, “What type of story
would you like to see developed for our system?” The suggestions offered
by the users included a driving simulator and a language learning system.
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Figure 12: Question 6 Results

7 Conclusions

In this paper, we have proposed an HCI interface method for applying the
friendly process to the individual and the computer. The friendly process
is one in which a human and his/her computer seek their relative situation
and then develop a new relationship with each other through repetitive
reactions. Our goal is to explore potential HCI entertainment methods
involving new application styles. We envision designing a new type of
interface that can perform the following five primary tasks: (1) become
activated when it senses the presence of a user; (2) recognize a user’s
motion and motionlessness; (3) provide a context and surroundings; (4)
indicate the relationship between the user and artifacts; and (5) function
so as to prompt a reaction from the user.

This interface vision will bring great challenges and present many is-
sues requiring further research and development, such as the following:

– How to create this new type of exhibition; and

– How to support this type of play with entertainment artifacts.

The system that we have presented herein is a sample application. As
the technology of image recognition improves, it will become increasingly
easier for users to notice that their motion spurs an interaction with a
computer. Furthermore, in the future, we aim to explore the relation-
ship between users and their computers vis-a-vis how our HCI methods
generate such relationships.
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