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Abstract

St home 55 the version of home suitable for todavs neeids 0 shonfd be wltimared
canverdent and secire o s resifents. The basie wdoy i< o eguip the Bouse with
autormationt functions and secanty svstem, Nowadvs, smert home convept neluded
COMERURICILN perwerk. which wired the residents o the snside warld, Some of 1t
incfudes netwaorks of catertainment.

Although smart home had reached aur shoes o5 now o most Malagvsion, Most
el amd devives wsed in loeal smaer hosle sestenrs e fmported, Thus, on the
whele the prce s oo bl for Malavsian with aversge fnvonne. Muscover, s
tnetimidiises may oot tador too eoer peed, For examply, the svstem Js sor desiined
dovriredig o e standard

Furthermore, almose all smaree hoore sustems e dosaggeed i oswele g wae that u=ers
vt resel or modific J8 fnsrtead techoician’s belp s orequered. Coe of the ressons Js
wver reliwd on the bardware, Hordware 15 hard to be reprocrammed (required  hisk
pnderstanding n hardeode, assembiy fanguaee or €9 and 1tz capabidicy s veey Nmined
fedeie fo the siee of its memoryd,

Sprart Home Progect anmed to provide an alternative, smart Home Svstem uses program
tor replace alf the possible fumetions of the hardware such us storime data aod i
Thies, incrdadse the svstems funetionafiles, ver cul dows the eost s owll soffwsire
(Frogrrtmiming fanpisges aod databased sed e Sroact Home Project i wperesoaree, 1o
Wil ot trocetdle Hhe ser conerrnegs feense s,

Senart Home Provect ss obyect-orented based, Thos, gy modiffoation oot svston fo
st the users' need or o te oalide che srandaed ser by soevernenent shoold nor Be
enetthiersne taska, Furtheramore, further enhancenient of the Sveredn & o a0 (sl



Abstrak

Humah pintar (Smart Home) merupakan versi rumah yvang sesual untuk kehidupan
masa kini. 14 seharusnya memudahkan kehidupan seharnan penduduk. ldea asas rumah
pintar adalah melengkapt ramah denpan pelbagar funegsi automasi dan sistem
keselamatan, Pada har ini, rumah pintar semestinya juga dilengkap dengan rangkaian
komumkas, vang menghubunghan pendudukova dengan duna luar

Walavpun, rumah pimtar telab dipeckenalkan 0 Malavsia, kebanvakan masyarikal
masih tidak mengenahe rumah pntar. Kebanvakan reknoelog dan kelenghapan vang
digunakan dalam sistem rumsh pintar tempatan masth domport doan Juar negars
dJusteru itu, sistem rumah pintar adalah terlaluy mahal bag masvarakar Vs =i
Selain itu. sesetengah fungsinya tdak sesual untuk Begunaan masvarakal Malaysia
Sesetengah sistem tidak memenubn standard vang ditetapkan oleb negara ko
Pengubahsuaian tambahan puls memerlukan kos vang terlalo tnger Sesstengah
pengubahsuaian memerlukan perkakasan komputer twmbahan manskals vang
pula memerlukan pendawaian semula.

Tambaohan pula. hampir semua rumah pintar adalab direka sebegno rupa, & omana
pengguna tidak dapat mengubah semula atau melakukan perubahun wrhadap ssiem
Segala perubahan memerlukan kepakaran juruteknik. Bag senann sebeging, salah soru
fakior utama adalah system tersebut terlalu berganiung kepada perkiaka=an sompuies
perkakasan komputer adalah sukar diprogramkan semula lmemerlokan ihou dalam O
hardeode dan assembly language! dan keupayvanonya adalah terloal Wdesebalbkan menon
vang terhad),

Projek Humah Pintar (Smart Home Progect) bertujuan membeort satu alternatif kepada
pengguni, Sistem Rumah Pintae (Smart Home System) adalab direka sedemuikian,
menggunakan program sebagm pengeaniy kepada perkakasan bompuer, Contoh fung=i
funpsi wvang diambilalh oleh program adalah keupayaan menvimpan data dan
menentukan masa. Jadi. ini dapal menmingkatkan keupayaan sistem dan mengursngian
kos. Semua perisian yvang dipaka dalam Projek Bumah Pintar adalah percouma, gedi
pengguna tidak dibebankan oleh o lesen,

Projek Rumah Pintar adalah berorenrasikan oljek. Jadi sebarane pensubabsuammn
dalam funesi dischabkan keperluan pengguna atae pertukacan standard  bukun
merupakan sata kerja vang sukar. Tambaban pula. pongubnhsuaian pada masa kelak
bukanlah merupakan satn o vang membimbangkan.

%1



Chapter 17 Chverview

Chapter 12 Overview
.1 Tntroduction

Maintmimng and enhaneing the guality of hie of peoples involves facihtanng
independent living, increasing quality of care and technical assistance (Allon et
al. 20000 At this point, technology plays an important role. Smart home
technology is one of the technologies that is often being mentioned 1 this
context,

Basically, the degree of smart home technology appheation in evervday lile (=
exercised 1s varuable, depending on functions, cost, individoal wishes, and the
tvpe of building inte which the technology is to be installed.

There s a lot of confusxion about the overall eoncept of smart homes. The
following definitien was therefore formulied in the European funded progoc
Domotics Integration Project (DY) (Allen et al,, 20010,

Smart home technology s the integration of services and technologics, applicd
Lo hrmes, flats, apartments. bouses and 2mall bhuildings with the purpose of
automating them and ohtaming an increasc o

= Bafety and security

= (Comfort

= Cammunication

»  Technical management

1.2 Problem Statcments

Malavsian'z with average salary cannot afford most of the home automation
svstema. As mozt of the home automation systems are imported, cureeney
exchange and trangportation costs waill increase the prce. Basieally, a home
automation svstem with hasie functionalities like -Home Svstem costs ahove
BEM 2000 excludes the renovation and rewiring costs, Thus, only thoze peopls
with higher salary can usually afford to own a =mart home

Today. most of the oversea home automation systems provided online sevvice (o
the user. But, online serviee may stll a rare phonomenon in loeally wvade home
avlomation svetems, For example, FHome syvstem does not provided such
functiomality to the user, which allows the user control the home applianees
through the web site,

As the smart home technology maatly orignated from western countries, some
of the functionality muay not suit the Malay=ian hfezstyles, For example, the
functionality of the heater 15 well received by the user in western countries=, Hin
this functionality is not such useful in Malavsia,



Chapter 17 Overview

1.3 Purpose of Study

smart Home System [SHB) is designed with necessary functions o =un
Malaysinn lifestvles. For example, for the countmes thar have four scusons.
smart home technology may be programmed to turn the heater on at nighttime
during winter. However, such function s not suitable for Malavsian us=er,

SHS is also designed wward softwarcsoriented to keep the cost as Jow as
possible. Thus, open-source software that is free is used, Hence, we can
download the coding from the Internet and modified it. Funetionality such as
timing and scheduling 1s controlled, Less memory is required of microprocessar
Thus, cheaper components can be used,

The security of the residents mm a smart home is SHSs prwrity. Door
automation feature will provide sume protection hefore help areive. In the other
words, smart home technology can help to prevent burglury, For example, the
uger can locked the door through Smart Home Web Module (SHWM iF helshe
forgets to lock the door after they left thenr home

The residents could also enjoy the comfort and benefit from the energy saving of

a smart home. For example, SHS hoave been designed which can switeh off & fan
| or lamp that had been left on through Internet. Besides that, SHS helps by
providing easy decess th various home appliances without moving around.

1.4 Scope (OF Project

The project’s scope will focus on building two modules, which are Smurt Home
Web Module (SHWM) and Smart Home Control Svstem (SHOSE These two
modules are used to control the appliances inside the house.

"BHCS is a PC-bascd home automation module for SHS, But for the SETWM. 1t s
g web-based home sutomaton module for SHS,

gides the two modules, the scope includes hulding a mierccontreller and
model home to demonstrate the functionalities of SHS,

features:

s Switch on/off lamp or fan or an apphances

®  Check appliance s status

= Open/Lock doors

o Scheduling, for example. the user can set the schedule o ask the SHOS
or SHWM to perform the certaim task.

(§9]



Chapter 12 Overview

In term of the interface, SHCS and SHWM wall have a graphical visuabization
interface for higher degree of usability.

1.5 Project Significance

With cur BHS, Malaysian's people can afford to own 4 smart home sysiem. For
this SHE, both software and hardware components are relatively cheaper than
those currently available in the market. In particular, SHS 15 presented as open
aourer software. The hardware components used are readily available 1o the
Incal market, Thus, the owner does net have to use mmported or foroign
components which are more expensive.

Smart Home prigect consizsts of SHWM the allowed the user to aveess the home
apphanees through web site, Such online service provides a it of Oexibilicy and
safety features to the user. Thus. the user can contreol ur monitor the home
applinnces such a= lock the door. switch onfofl the light at anytime and
anywhere.

SHS project 15 worth conducted because it 15 designed 1o suit the Malgysian
hfestyles, For example, most of the Malaysian today seck ens=e and comfort
Lifestyles, Thus, through the amart home technology, they could enjoy the
convenienee by easy aecess to the home appliances no matter inside or nutside
thi home,

1.6 Project Plan/Schedule

SHS i# u project completed in two semesters (about 8 - 9 monthsth The first
semester is focused on documentation that covers from Chapter 1 (Overview! 1o
Chapter 5 (Ohectoriented Design). The remanmg tasks wheh melode
development of the real system and writing documentation from Chapter 6
{Implementation) to Chapter 8 (Future Works) are carry oul on the next
semester. The averview of SHS project plan is enclosed at Appendix A

1.7 ODuthine of Praject Heport

In Chapter 1, overview of the project is stated. Besides, the problem statements
of this project as well as the purpose of study are brought into discussien. Next
seope of the project s defined and the significance of thig project 1s also brought
1l attenion,

Chapter 213 focused on the history of home sutomation svetem. Other topic of
interested 15 the dilfevent tvpe of home automation sy=tem avadable A few of
these systems are reviewed and comparson is done to get a clearer pucture of
current trend in home automation system

i



Chapter 1: Ohverview

In Chapter 4. an overview of the methodology used to develop SHS 15 discussed.
Basically, this chapter emphasizes on the SHS work flow and the characteristics
and tasks to be achieved 1n each phase of SHS development.

In Chapter 1, the analvsis phaze is looked into. Project requirements such as
user requirements, software requirements and hardware requirements are
gstated. Besides that, wse case diagram, actvity deaprams and sequence
diagrams are also constructed,

Chapter 5 emphasizes on SHS designs. In this chapler, cluss diagram s
conatructed to show the state structure of the ayatem. Based on these diagrams,
development could be carried aut,

In Chapter 6. development tools that are uzed are discussed. In addition, the
implementation of software and hardware arve also discussed.

Chapter 7 covers all of the stages in the testng process that are conducted to
validate and verify the svatem, Besides that, usabihity testing 12 carried out to
check that user can use the svstem and like it

In Chapter 8, the achievements of the system arve stated, Further enhancement
and improvement are included in future works,



Chapter 2° Literature Review

Chapter 2: Literature Review
2.1 Introduetion

Nowndavs, the market is crowded with various tvpe of the home automation
aystemn. However, none of them are the same. In this chapter. a few home
automation systems are reviewed and compared.

2.2 History of Home Automation System

Imtroduction of mieroprocessor in the late 1970's Llosephs, 13949) gave hirth
embedded svatem. “Embedded systems are the applications that fue! some of
the microprocessors” (History of the Internet. 19949, they paved the path for the
Home Automation Systems

Une of the carliest smart home systems ever recorded 12 “BElecrronie Compuring
Home Operator” (KCHO 1Y) in 1966 (Spicer, 20000, ECHO IV was "hand-cralted
with surplus elcetronmie parts and enclosed 1in oiled-walnut woaden cabinetey”
(Spicer, 20000, Among the features in KCHO IV are "automated” family finances
computation, recipes storage, shopping lsts compuatation, family inventory
tracking, temperature control, apphiances automation, weather predicting and
famuly message center (Spicer, 20000

1969 marked one of the earbest attempts of eommercial home automation
svater, “Ritchen Computer” by Netmann-Mareus (Spicer. 20000, 112 mamn break:
through functionabity was its eapability o suggest dishes given certdin amount
of ingredients. The syvstem setbacks were lacks of mesns of input and outpul
troublesome neceas to the built-in recipe files. Users must be able to program
using BACK (a tvpe of programming languasge! and price tag of over B10,000.
However, none of the Kitchen Computer was ever sold (Spicer, 20001,

Despite thowr ploneer catastrophic attempt, home automanon svsbems= survived
and flourished, Thirty vears after the Kitchen Computer. the market is prowded
with various tvpe of home autamation syvstems, varied in werm of w=er dumain,
fratures and technologies used,

Mext, a “66.000 square foot lodge, located an the shore of Lake Washington, near
Seattle” (1SAT, 2001) is bought into attention, as it s nol only o part of smart
hime history, but its future as well,

That lodge 18 actually the home of the Bill and Mcelinda Gates. [ts construcuon
1= completed on September 1997, three months bebind the schedule (Bill Gates
Home, 1997), Since then, it 15 the holder of the Guinness World Hecord for the
“maost intelligent houwse” ever built (ISAT. 20000, Gates residence 15 the svmbolic
figure for the modern smart home, and perhaps a vision of what future home
hald,

L
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2.3 Reviewing the Existing Systems

Among all the existing system, only a fow were chosen for reviewing. In order to
obtain a much clearer picture of the current hume automation svstems,
follvwing eriteria are taken into consideration:

*  'ser domam
»  Srate-ol-the art technology

Besides, reviewed existing systems are further divided into two categories:

=  International compames
*  Local (Malaysia-based) compames

The purpose of the categorization 15 to compare the technology gap between
local systems and the international systems. In Malaysia, home automation
syetem and smurt home concept is relatively new compared o developed
countrics, Currently, local companies are lagging behind  international
companies in term of technology.

23,1  Reviewing the Existing International Systems
The following international existing systems are reviewed:

* Gates Residence

= ALLSMART Solutions Ine. (AUSMART) ALLSMART System

*  Multimedia Design [ne, (MDY Multimedia Max

*  Wisehox Telecom Technology Co, (WTT) Wisebox Voiwee Syvstom

[t 15 not possible to review all the home awtomation systems, Thus, these home
automation systems are chosen because they can give an overall overview of the
existing aystems in term of functionalities and technologies used.

Most of the home automation svstems are similar in term of funcuonahties and
technologies used. Thus, 1t 15 possible to categorise home automation systems.
However. a clear defined catepornsation eannost he authined hecause most
gystems come 1n various commercial package 1o somt the need of different
domain of users. Mozt of these system are designed in such 8 way that every
module ar compenents ean functions on their own or become 4 g part of @ much
complete home automation system.

Gate's residence 1s chosen because it (s the muost advanee smart home existed
Multimedia Max ts designed for the handicapped person with special needs,

{1
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2411 Overview of Gawe's Residence

(Gates” Hesidence 12 a stateof theart smart home. lts construction had taken
zoven years (ISAT, 2000 and cost $97 million (Sargent, 20000, [t 02 currently
regarded as the most advanced and the most intelligent smart home ever built,

(rates’ resulence is desipned in such that embedded Artificial Intellipence 1AL
system and pre-programmed algorithms tailored to soit Gates' lifestyle,

[n faet, chores are done by the time Gates need 1t (o be done. For example. when
a ear appreaches, the entry gate senses and fully opened by the time af arrval
(Bill Gates Home, 1997) and bathtub 15 automaticalls filled to Uares’ desired
temperature and depth as he deves home from work (Sargent. 20010,

Cenerally, Gates” readence ISAT. 2001, Sargent, 2001, Bl Gates Home, 194970
consists of following functionalities!

»  Hensors, networked by miles of cable are implemented throvghout
the house! tracking the movement of guests via microchip that they
wear. Thus, enable computerised adjustment of hght aod muse w
each visitor's pre-programmed preference,

*  Walls-mounded high-resolution video zcreens that display pictures
from Gates digital art collection.  These 1mages also chango
according to the indiwvidual taste of each person oo room,

= (Computers remember cach guest's proferonces from previous visits,
allowing the house tw be progressively tmlored to esch visttor's
whims.

= A vast netwark of surveillance cameras and senszors with aceuracy of
within 2ix inches.

*  The floor s heated everywhere includes the drveway and esteriorn
walkways,

o Melinda's clothes are accessed on a mechanized svetem, similar to
that 1o a dey cleaner.

* The underground garage converts into @ baskethall  court
electronically,

= Hoth automated and personnel security system. Hidden camoeras
everywhere ncluding interior stonewnalls, Svstem 1= mondored ar
the Microsoft campus.

*  Theater is the most state-of-the-art theater in the world

= Personal favorite music can be set to follow  an individual
throughout the house, even the hottom of the puol,
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2.3.1.2 Overview of AUSMART: AUSMART System

As ANISMART home automation svstem is not given a spectlic name, 1t will be
reforred as AISMART System for easy reference,

AUSMART divided AIISMART System into three solutions. Home Compuler
Networking, Total Home Systems Contrul and Home Theater & Entertainment
System (ANSMART: 3. Total Home Control LALSMART: THC). 20010,

Home Computer Networking is designed to form Internet connoctivity with the
home (ANSMART: THC, 20010,

Total Home Systems Control solution 15 the mamn svstem, incorporated various
kinds of automation, whaole house auwdio, communications, security,  pnd
environmental control features (ANSMART: THC, 20010,

Home Theater & Entertammment System consisted of o costomercustomized
home theater (AHSMART 4 Home Theater and Entertainment Svestem, 20010

Generally, AUSMART system(ANSMART: THC, 2001, AUSMART: Two Way
Satellite. n.d) consiste of following functionalities:

s “Beeurity and survelllanee cameras, which includes basement. glass
break, wells, entrv's smoke, carbon monoxide, and motion detection”,

o “Computer controlled lighting for 15 zones, scheduled, timed and scene
control dimming of selected lights within home™,

* 0 zone package control display of all temperature functions,

programmable, remotely accessible, system zoning via halancing. offors

energy savings and improved dir guality”,

“Multi-channel stereo amphfier with vanous imput sources contrellable

from euch designated room, Includes chowe of inmeeiing ar wall mount

ateren =peakers and control system”

= A precamp optien to whole house audio. Requires no contreal statnn,
voiee response latching. Any oumber of stations, Wiring and 5 rooms
and 2 door modules included”.

= [lap high-speed bidirectional satellite for imternet access and TV
vieEwing.

2.4.1.3 Overview of MDD Multimedia Max

MI} 5 a USA company, winner of the 1996 Home Automation Association's
Award of Excellence (Multimedia Max, 19981 Unhike most home automation
system, Multimedia Max is a computer system helping people with disabilities
(Multimedia Max. 1998),
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Multimedis Max uses special input devices, such as voleo recognition sofiware
and alternative kevboard input and HeadMouse (Multimedin Max, 19981,

Generally, Multimedia Max (Multimedia Max, 19980 consists of [ullowing
funcrionalities:

= Apphance automation through a voce-activated computer svstem using
Dragon [hictate

= Apphance sutomation through PO using Head Mouse,

= Autematic phone dinhing.

= PC-bazed wireless remole camera with voee command acoess

= Buwltin temperature control for BUS thermostats.

= Start various eomputer programs such as Iniernet browser through
voice command,

= Aoiee aecess to nll payving and other Internet services,

2.3.1.4 Overview of WT'T: WiseBox Yoice System

Wisebox Telecom Technology Co, spectalized i Vowe Home Automation,
Teleeommumeatinn Egquipment and Software Development (W T About Uls,
2000,

Wisehox Vowe svatem used a very different approach compared we other home
sutomation system reviewed, [t s one of the very few company that apply voice
recogrnition technology. its commitment i level up Speech Becognition Hate
Lover 99%) had put it ina clasgs of it2 own (WTT! Business, 2000,

Currently, Wisebox Telecom Technology CoJs smart home  successfully
penetrated markets in each and every continent WTT! Business 20000,

Generally, Wisebox Voice System (WTT! Products and Feature, 20000 consista of
fillowing functionalities:

= Apphanee Automation through natural voice commands,

»  Apphanes Automation through telephone dand mobile phone,

»  Apphance Automation through Internet,

»  Apphances Automation through natural voce communds for apphances
that use remaote control.

Wisphox svatem consists of noise cancellation function DWTTD FACGL 20000

providing the svstem with greater degree of rehabilicy, However, purchase ol
the syvstem would take at least 2-month time,

G
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232  Reviewing Existing Locul Systems
The following local existing systems are reviewed:
= [FHeme Sdn. Bhd . 1-Home system
" Intellipent Automation Svstem Sdn. Bhd (JASY Intelligent Automanion
Systom

2.3.2.1 I-Home Sdn. Bhd: I-Home System

[FHome Sdn. Bhd iz the member of 1 Berhad Group (-Home Brochure, 20020 11
is one of the few home automation system development companies in Malavai,

It franchises is throughout the whole Malavsia. One of = franchices in RKuching
15 Oditech Global Sdn, Bhd,

Relatively. I-Home system 1s mare naive. 11 consieted of hasie home antomation
features and sccurities without implementing stato-of-the-art technology

Generally, I-Home system (Kau, 2002 consists of the following funcuonalitios:

Automated Light and Home apphances. However, home appliances are

nat fully automated. As the svstem eapuble of switching on/off’ 1he

source of power, the speed of the fan iz adjusted manually, Other

appliances suffered from the same scthack as well.

= Magnetie sensor to detect the status of doors or windows (whether o 1=
npen or closed). However, they must be locked manually. 1o cases of
burglary. the avatem will eall the owners” hand phone.

» A doorbell will trigger the phone once the bell is pressed. The residen
can talk to the visiter through the phone.

*  The system consisted of several modes, namely night mode, day mode

and away mode. Kach mode 12 pre-programmed. For example the mght

mode will notify the user the doors and windows, which have heen left

on,

IFHome system does not required heavy rewiring. However, some renovation s
still required

The mamn sethack of a wireless system 1= the signal UKiu, 2002). As the system
use the infrared signal, rellection of the signal eaused other ireelevant appliance
to be turned onfoff For example. if the user decides o turn on air condition A,
other air conditions may be turned anfoff due to the reflection of the s1endl.

I"'Home system does not provide g medium of communication between both
Internet module and Local Area Network (LAN) module. Thus, 1t 12 tmpussible
for the Internct user to know whether there 15 anvone in the house,

10
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2422 1A [Intellipent Automation System

Compared to "Home, IAS = relatively new company. Based m Wuching and
specuthyzes in home automation syvstem and security svstem, Besides smart
home designing and installation, [AS econducts various kind of aotemation,
which meludes door secess control syvatem. budlding and industeial oot ion,

Generally, Intellipent Automation Svstem (Chong, 2002) consists of the
following funcuonalities:

= Automated Light and Home apphances. However, home applinnees pre
nol fully automated. As the system capable of switching onfoff the
socket, the speed of the fun s adjusted manually., Other apphanees
suffored from the same sethack as well

*  (ute sulomation. Gate automabion can be dccess using remote contral or
wall-mounted switch, However, the svstem cannot provide feedback 1o
the user. For example, if the pate failed o be closed, the user would not
he informed,

= Door automation. Smart card 18 used for access, Password 1= required ps
the additional security feature.

*  Proprogrammed automation can handle various kinds of  tasks.
Moreover, it 15 unlimited. The main setback is that only techmician could
reset it

*  Vodee nutomation. Becopmized keyvword only.

Intelligent Automation Svstem needs heavy rewiring. In fact even the ardinary
switches had to be changed. It used STRODO BASeStation by Sicrea Technologm
(Chong, 2002). The main sethack 15 that it required advanced programming skl
mm O to reprogram the setting. PC used only durng installation Thus i
decreased system's usability, The technologies used are more saphisticated
compared o I-Home, lts main setback iz itz price. Intelligent Automation
Syztem = ten times more expensive than FHome Syvstem. For esample, tor a
condominium, intelligent Automation Svstem price range [roem R0 000,00
RMA0,000.00 {Goh, 2002), while [-Home svstem price estimated at RM2 408,00
(1-Home Boucher 2002). Besides tochnologies factor, over relianee on hardware
jropardized 1ts price competitiveness (Chong, 20021



