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HOME ROBOT AND
HOUSE TECHNOLOGY
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Development of the Home Robot
What is a Home Robot ?

The word “robot” may remind some
people of the “ATOM (Cartoon Super
Hero) " while reminding others of mechani-
cal devices like the welding robot. Some
people use the robot as a vending machine,
while it is also used by physically han-
dicapped people.

The word “robot” has become a
popular word among adults and children. In
the broad sense of the word “Robot” is
used in science fiction, industry and
research. Some robots may have a human
form and a degree of sensitivity, while others
may only have the functions of human hands
and feet. Some may even act as compan-
ions for humans. The Home Robot is
created with the aim of helping people lead
a happy, comfortable life by doing the house
work and controlling various equipment and
functions inside the house. A robot has the
potential of having functions similar, as far
as possible, to those of human beings.
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The First-Generation Home Robot

In 1775,Genshin Ishii made a clockwork
doll called “The Cup Carrier” . The doll
moved forward when a cup was placed on
its hands, and stopped when the cup was
removed. It was fixed sequence robot which
also has charm - one of the characteristics
required of th Home Robot. Today, with all
the progress made in ‘elacironics and sen-
sors, automation and economization have
been speeded up! »We have thus come to
name machines . “robots”  which perform
intellectual work using human-like move-

‘ments regardless of their shape and form.

“intelligent” robots have been developed
with security, detecting and decision-making
abilities. They may automatically bring the
laundry in when it starts to rain, draw the
curtains open when the sun begins to shine,
or switch on the air conditiones or heater
when neccessaly. However, none of these
robots had sight or hearing. They may only
had the inborn intelligence of so-called

“playback” robots.
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The Second-Generation Home
Robot

Until now, Home Robets only performed
simple actions such as opening and closing
windows. and were not eguipped with hi-tech
artificial intelligence which could control
their movements. Furthermore, many of them
performed the role of human arms and hands
in ways very different from those of human
beings. Simple actions could be performed
using shaped memory alloy. Their actions
however were motorized and lacked cemb-
lamce to human actions. However, Home
Robots are now required to care for the old,
baby-sit, an acoompany people shopping
etc. This is work which involves direct
contact with human beings. It will therefore
become necessary for robots to develop a
familiar appearanes like “ATOM (Cartoon
Super Hero) and the robots in the movie

“Star Wars” . On the other hand, the use
of robots in the home, which pursues safety
and usefulness, will require further sophisti-
cation. Robots will be developed which offer
more recreational potential and provide a
meaningful relationship to man. For this
reason also, robots must be liked by humans.
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Advances in Robot Technology
Intelligence of the Home Robot

Charactristics now associated will robots
include freedom of movement, usability,
creating intelligence, movability, program-
ming and pattern perception among many
others (110 keywords have been rden
identified. )  In the beginning, the role of
robots was mainly “to mechanize human
work” , and centered on the theory of
cybernetics and mechatronice. Then, the

“humenbeing of machines” became desir-
able, and bionics and bio-mectanics rapidly
developed. However, there was nothing that
influenced the development of robot technol-
ogy more than the progress of computers.
The resemblance of machines to human
beings became even closer and with the
development of the “neuro-compiter” and
the non- “Von Neumann” type of computer.
Together with “fuzzy logic, parallel treatment
decision-making based on sensitive faculties
was made possible. These simvation tech-
nologies led to great progress in robotics.
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Senses of the Home Robot

The functions of robots will be greatly
improved if we can change the content of
operation according to circumstances and
environmental factors. In order to achieve
this, robots will need sensors equivalent to
the human eyes, ears and touch. A
decision-making ability based on the infor-
mation received through the sensor and
appropriate actions besed on this information
will also become necessary. The auditory
sensor and tactile sensor are typical exam-
ples of such sensors. Second-generation
Home Robots are built with sense functions
thanks to these sensors, as well as
deciation-making abilities through the use of
microcomputers with control devices. Today,
artificial intelligence has created the equiva-
lent to the human mouth, hands and feet by
the use of sound synthesizers and manipula-
tors. In the near future, an inference ability
will also be added.
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Kinetic Function of the Home
Robot

Robots accurately perform what they are
taught. However, robots whose movements
resemble those of the human, have the
sense and perception similar to those of the
human, and act independently may lose their
balance if the move like machinery and do
not match the rhythm of human movements.
So how can we match the speed of robots
with that of man ?

Here, let me introduce to you the "1 ./r
swing theory” applied in the air-flow adjust-
ment of fans and air-conditioners.  This
theory uses aspects pf human psychology,
For example, how good we feel when we
walk in we a cool breeze coming off the
plains or when we see water rippling in a
brook. By irregularly strengthening and
weakening the power of the wind at certain
intervals of time, we can make the feel of
the wind closer to true nature. In this way,
research today into the harmony between
the monotonous movements of robots and
the rhythm of human beings is being devel-
oped in various areas. The results are
gradually finding practical applications.
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Home Robots and the Home
Robots Help Create a Comfortable,
Enjoyable Life

The “intelligent” home described in
one of the novels by Arthur C. Clark is
famous for its ability to control the humidity
and lighting of the house to suit the owner's
feelings. If Home Robots can open the door
when they hear “I'm Home” by sensing the
voiceprint, and if they can say the words
they have been taught beforehand , they will
find themselves in great demand in a stress-
ful modern sociaty. Even home-made meals
can be easily made if robots are taught how
to cook them with loving care. The time will
also come when we will need robots that
can laugh, be happy and entertain guests.
Of course, the robots will also do the dishes
and clean up the mess. You see, robots are
not only useful, but can also bring fun and
joy into everybody life.
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What Kind of House is Suitable for
Robot to Live in ?

There are home robots of the fixed type
which are built into various parts of a house,
and home robots of the moving type such as
those which can do the housework. Robots
of the fixed type need signal transmission
line to connect the sensor with the actuator.
They also need to be maintained. Plenty of
space for the robot must therefore be
available. For example, this would include
an advane wiring for a “home robot bath”
and areas for changing parts during the
maintenance procedure. For the moving
type robot, a flat, open-space is required.

Robots are termed as “machines having
functions that can be performed with great
freedom in a variety of three-dimensional
actions” , or as “automated machines with
functions similar to human movements” .
Based on these definitions, the house that
can be lived in by a robot is also the house
that can be lived in by humans. Research
into robots can, in a sense, be viewed as
scientific research into houses.
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Lifestyle and Robots

Today's society in inundated with
information. The number of senior citizens is
increasing. There are abundant recreational
activities available More and more women
are going to work. We need robots which
can fulfill the needs of today's lifestyle. For
example, a work robot is a must for a society
where a great number of women go out to
work. Robots which have the functions of
the human body will become useful not only
for the handicapped, but also for those who
wish to increase their physical strength.
Amusement robots in amusement parks, as
well as automated dolls, will meet the
demands of a leisure-oriented society.
Robots will work at home in an information-
oriented society ; service robots will help to
serve food in restaurants , will robots help
the bedridden. Different types of robot are
required for different lifestyles. In the future,
there will probably be shops selling robots,
like there are electrical appliance stores and
furniture shops, to offer a choice of dreams
for doing the housework.
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Future Development of Home
Robots
Importance of Exchanging Informa-
tion among Different
Fields of Study

If we aim at building robots of the
“ATOM (Cartoon Soper Hero )" type as
our ultimate goal, hardware-related problems,
such as minimizing the amount of energy,
rather than the control functions, will be our
main concern. At the same time, safety and
reliability are of major importance. A robot
should make an emergency stop when a
baby comes near. It should learn “smart
disobedience” when its master tells its to
go through a red light. Safety is indispens-
able no matter what kind of operation is
ordered or by whom. Furthermore, we must
consider an energy conservation system and
the development of a movable machine
necessary for independently operated robots.
Moreover, the goals of compactness, high
speed multifunctions and high precision for
industrial robots are themes we must not
forget. To accomplish these goals,we not
only need cooperative research between the
medical field and this ultra-modern industry,
but also further developments in the field of

complex technology and “softnomics” .
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Theme of Future Robots

What makes robots different from other
automatic machinery is that they are “soft
machinery” . The “softness” refered to
here is related to the material used by
robots, such as synthetic skin, which is
capable of doing a number of different
things. It is also related to the structure,
which is capable of moveing freely with its
many joints. As Home Robots occupy
varying degrees of space and the structure
inside the house, as well. as coming in
contact with both the youhg and old men
and women, it is a matter of great impor-
tance as to how we can apply “softness”
to their functions. As they must be able to
handle a mountain of work, they need to
process simultaneously, rather than se-
quetially, a variety of information. They need
to be able to make decisions in advance. In
order to achieve this, the simplification of
teaching, the development of a non- “Von
Neumann” type of computer, and the
utilization of artificial intelligence (Al) must
be integrated. This must be combined with a
high degree of reliability, ease of handling
and cost reduction. However, the most
important thing of all is harmony with
mankind.
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Robots and Human Beings

We cannot replace human beings with
robots, nor should we make robots do what
we should not do. If we throw away the idea
that robots can do anything and think of
them only as necessary machinery, then they
need not take the shape of robot.

Besides safety and durability, the
functions required of the home are; comfort,
changeability, prodoctivity and easy mainte-
nance. These are all supplemented as time
goes by. We can advance these functions
thanks to the Home Robot. The Home Robot
is the same as a human being in that it
possesses acquired intelligence, such as
learning and predicting in three dimensions.
Thus, the development of the Home Robot is
represented by the challenge of making
machinery as close to human beings as
possible, something which involves both
bright dreams and burdensome tasks.
However, it is only the human who can
overcome these difficulties, not the robot,
and this is what makes man what he is.
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