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Smart Home, Creative Life

L e

Task: Surfing and Reporting
1. What is a smart home?
2. How can people benefit from a smart home?

Main Reading
An Intelligent Sweet Home for Assisting
the Elderly and the Handicapped

In the society, each constituent would live his/her life with the
blessed feeling of equality. In particular, it would be a society where the
aged and elderly and even the disabled would live well independently and
comfortably along with the ordinary normal people. Various types of high-
tech equipment and systems may provide a good alternative for
independent living of such people.

The intelligent house for physically impaired people integrates
devices for movement assistance of the resident and devices for
continuously monitoring of his/her health status. Such solution will have
strong positive emotional impact on the patients, improving their quality of

life, giving them privacy and feeling that he/she lives in an ordinary
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house, not in a hospital. The same approach will reduce significantly the
medical care costs per person.

The importance of “smart houses” for the elderly and the disabled
has been well understood. In several European countries, a number of
demonstration smart houses for testing different strategies of the elderly
and the disabled were developed, such as Smart House project (developed
at Social Housing SPRU-University of Sussex, U. K.), the Smart Home
project (at Brandenburg Technical University, Cottbus, Germany), the
Gloucester Smart House in U. K. (oriented to the specific needs of people
with dementia), the SmartBo project, etc. .

In contrast to existing automated homes that can be programmed to
perform preliminary defined functions, a team of the Colorado University
proposes the idea of the smart house where the home controller can
essentially programs itself by observing the lifestyle and desires of the
inhabitants and learning to anticipate their needs.

Fifteen demonstration and research houses, known as Welfare
Techno Houses, have been recently built across Japan. A life-support
infrastructure environment, called “Robotic Room” was developed at the
Sato Laboratory at the Research Center for Advanced Science and
Technology in the University of Tokyo in response to the needs of the
rapidly aging society.

The research and development of intelligent human-friendly
residential system is urgently in demand to comply with the needs of human
beings to lead more convenient and safe lives and to deal with the increase
in the number of the elderly and the handicapped. The following is focused
on the development of three detailed research parts: intelligent bed robot,

soft remocon, and network.

Intelligent Bed Robot
An intelligent bed system is developed to assist the elderly and the
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handicapped to live a convenient daily life since they usually spend much
time in their beds. The prototype of the bed system consists of three
parts—automatic bed, robotic arm and motion capture system.

The bed is designed in consideration of human body and can change
its pose in various ways. The upper part can be folded from 0 to 90 degrees
and the folded curve is similarly formed as the curve from pelvis to waist of
human body by adopting 4-bar mechanism. The lower part is folded
from —70 to 70 degrees for the user to keep a comfortable pose.

The robotic arm attached at the side of the bed can be utilized to
serve transporting objects, pulling a quilt over, etc.. The arm also has the
large work range including a table, a bookshelf and a massage-hanger
around the bed. It can manipulate with pre-programmed path for service
delivering a newspaper or a book because the position of these was assumed
to be fixed.

The intelligent bed robot with a proposed configuration is very
useful to assist daily life of the elderly and the handicapped, and is able to
serve four kinds of fundamental tasks: pulling a book and put it back on
the bookshelf, transporting a newspaper, massaging, and pulling a quilt

over and putting it away.

So ft Remocon

The remote controller seems to be a good choice for the normal
people, but it cannot be helpful for the handicapped/elderly since it
happens that they cannot move themselves to find the controller nor
remember where it is. Recognizing an object pointed by a finger and a
successive hand gesture for commanding machines is an alternative way in
the sense of human-friendliness since it is how human does.

This soft remote control system has five modules: data acquisition
module, preprocessing module, hand region segmentation module,

pointing recognition module and appliance control module.
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The starting module of the system is data acquisition module. Three
cameras equipped with pan/tilt devices with 2 DOF (degree of freedom)
are used to acquire images. After obtaining the images, the preprocessing
module enhances the images and removes noise. In this module, skin color
region including hand and face is detected.

The next is hand region segmentation module. It selects hand
region from skin color region. Since the output of this module needs to be
converted into a suitable form, which means representation of raw data,
for computer processing, the feature extraction processing is also included
in this module. The next is pointing recognition module that calculates the
orientation angle and pointing direction. The last is appliance control
module in which the according IR signal is sent for controlling home
appliances.

Several specific devices are used in this system such as pan/tilt
devices, vision board and remote control board. Vision board is used in
data acquisition module, preprocessing module and hand region
segmentation module, and remote control board is used in appliance
control module.

Currently, on/off control is able to be done for those several home

appliances including TV, VCR, automatic door, light and curtain.

Network

The intelligent sweet home consists of many assistive devices and
sensors such as robotic arm, motion capture device, camera system and
hand gesture recognition system. Since some devices are responded to the
other devices, network connection is in demand to comply with sharing
information with each other and TCP/IP-based network configuration is
established with home network server.

The idea of intelligent sweet home is treated at present not as a

science fiction but as an important goal of strong social and economical
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significance. Its realization will give a solution to many existing problems
of the welfare society and will make the lives of the handicapped/elderly

much pleasant and easier.

Notes

human-friendly A 4L

intelligent bed robot % REKALEF A
motion capture system ZFIERIERSE
4-bar mechanism 4 5 HL ]
remocon (remote controller) E{52%
data acquisition module %{#E R HE
preprocessing module T4 B
hand region segmentation module 3z} [X 15 /) B B

pointing recognition module 5 [ iR HIl#E R

appliance control module 5 H 5 i i

pan/tilt device with 2 DOF —HHE=G¥E (nGXE L HTHER
PRGSO E, v LT AT

. feature extraction FFfiF 2 HL

. IR signal ZI4MF5

. TCP/IP-based network configuration 3t TCP/IP Wi ™ 4% B & (TCP/
IP /2 Transmission Control Protocol/Internet Protocol HIfAIE , H11% 45 R 1% 4
5 I P/ PR AR P BB PS4 4 m IR ML, 2 Internet SR EEA M P,
Internet [ P 55K R 2% i B A i 28 )2 19 TP P AN f& 5 2 i TCP M4
. TCP/IP & LT ML TR & infar i A AR , DL B B8 anfel 72 A 1 2 (8l 4%
FEIbRTE.)
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Vocabulary

impaired /im'pead/ adj. A (FIKRIAG N ) Beratlg; Feeeeer [ 7564
preliminary /pri'limmeri/ adj. F&%;#F &

infrastructure /'infrastraktfo/ n. 23 Ei%; X ahdi%

comply /kom'plai/ v. (&F&K Ar4AF)IRM, RN, &K (+with)
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prototype /'provtetaip/ n. BRAL; 474 ;L

pelvis /'pelvis/ n. B&; K&

manipulate /mo'nipjulert/ v. (%) #4E,E A

configuration /kon, fige'reifn/ n. %#); K @EE

module /'modjul/ n. EHGEAFHFHETEL); A4 £
pan /peen/ v. ¥4 k;#E4E

tilt /tilt/ v. #4t; A

Task 1. Answer the following questions based on your comprehension.
1. What’s the text mainly about?

2. What’s the significance of the intelligent house for the elderly and
disabled?

3. What’s the difference of the smart house proposed by a team of the
Colorado University?

4. What constitutes an intelligent bed system?

5. How can intelligent bed robot assist the elderly/handicapped?

6. Why is soft remocon developed?

7. What is soft remocon used for now?

8. Why is network needed for a smart house?
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Task 2: Match the English and Chinese terms in the two columns.

human-friendly
feature extraction
configuration
infrastructure
pointing recognition
appliance control
prototype

PRI S W

motion capture device

p—
o

soft remocon

pan/tilt device A.

~HrEQIHEPOR

B

[k

JRE
ANHEALH)

o AL
FFIE SRR
ErACIREV]
ERIRRE
HnbE B
mHRE

Task 3. Translate the following sentences into English.

1. BEEYLER ABOR BRI & &, 5 8 A FIER B 1 i A 1 B 2R 15 Bk i

BT . (along with)

2. REBETREEN—AUKZ T2 EFCEMKMEIZIEE. (impair)

3. A THESFEARERN L2, T RRNABA LR R8BS E UKk

%47, (comply with)

4. —TWIEE RN, RE 2 WA ZEIETES /. (preliminary)

5. — AN ERBA R BUAZK FLE A 2. (manipulate)
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Task 4: Fill in the blanks with the words given in the bank.

With the development of technology and society, the aged and the
disabled are blessed with various types of high-tech equipment an systems to
D for an independent living. The intelligent house is a typical
example, which 2) : devices for movement assistance of the resident
and devices for monitoring his/her health 3) . The 4) and
development of such houses meets the needs of human beings to lead more
convenient and safe lives and to deal with the increase in the number of the
elderly and the 5)

Three research parts are detailed, 6) , intelligent bed robot,
soft remocon, and network. An intelligent bed system is developed to
D) the elderly and the handicapped to live a convenient daily life
since they usually spend much of their time in bed. With the automatic bed,
robotic arm and motion capture system, the intelligent bed robot is able to
serve many kinds of 8) tasks including massaging and bringing things
and putting them away. Soft remocon is very 9) in that it can recognize
an object pointed by a finger and a successive hand gesture for the on/off control of
some home appliances. Since devices are responded to each other, network
connection is in demand to comply with sharing information with each other and

TCP/1P-based network 10) has to be established.
A. configuration B. assist C. insist D. timely
E. provide F. integrates G. correction H. research
I. handicapped J . urgent K. namely L. fundamental
M. status N. human-friendly O. emerges

Related Reading
Smart Home—Digitally
Engineered Domestic Life

As the need increases for information and media technology to
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deviate from conventional desktop computing environments and fuse with
daily household appliances, an interaction style that effectively
compliments recent technology’s innovations and applications is in great
demand. The ubiquitous and pervasive computing systems that provide the
user with adequate information at the desired moment must also provide a
digital environment that is both natural and friendly. The continuing
pursuit of discovering and exploring new possibilities and ideas, and the
demonstration of prototypes for new design concepts, will be utilized in
tomorrow’s infrastructure to develop a wider vision and formation. The
purpose of the Smart Home Project is to devise a set of home appliances
with more intelligence and awareness of the users’ contexts so that they can
provide better home life experience to residents without overpowering them
with complex technologies and intuitive user interfaces. The main aim is to
improve people’s home life with smart computer technologies whilst being
as non-invasive as possible with regards to their home life. The following
are some key ideas for appliances and devices that came out of the Smart
Home Project. Some of these innovations are now on their
“ working-prototype implementation” phases, while others remain as

on-screen, virtual prototypes.

Smart Memories

The atmosphere transmission system has the capacity to record its
own memories of living patterns and the residents’ preferred lighting,
sounds, images and smells. It can then access these memories in order to

create the perfect and appropriate atmosphere in the smart house.

Gate Reminder
Forgetting an important item at home that you need for your day is
something that happens to the best of us. But now, this innovative Gate

reminder will remind you what you need before you leave the house, so you
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will never need to forget anything again.

GIA

GIA is a new pfofessional picture management device that controls
every function in your photo album through interaction methods using
simple hand gestures. Most people become lazy when it comes to putting
their photographs in an album, and their pictures end up being lost and
forgotten. GIA is easy to use in conjunction with a digital camera—even for
people who are not confident at using computers—and with a simple hand

gesture, you can access all your favorite memories.

Smart Wardrobe

The smart wardrobe digitally looks up the weather forecast for the
user so that they can comfortably and adequately coordinate what they
wear with the outside environment before they leave the house. Once the
user returns home, the clothes that they have worn can be easily deposited

to go through the simple laundry function.

Smart Pillow

Wouldn’t it be great if, as an adult, you could still be read a
bedtime story of your choice and have someone taking care of you and your
needs when you went to bed each night? But what if you had a pillow that
could look after your bedtime needs? Smart pillow can read any books of
your choice to you at bedtime and can play your favorite music to drift off
to sleep when you start to get sleepy. Once your body goes into deep sleep,
it will automatically check the condition and quality of your sleep, gradually
reducing the volume of the music accordingly and, eventually, turning it off
completely. As well as being ready for you when you wake up in the morning, it
also checks the user’s basic body information (such as respiration, pulse and body

temperature) and in the case of any emergency or illness it will immediately



