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 The Home Automation Lighting Control System is a system that automatically 

switches on/off the light through sensors. This system allows user to save their time and 

money. When the users go out from the house, they need not to worry about switching off 

the light manually. This is because the Passive Infrared Motion (PIR) sensors in the 

house will help to do so. During the day time, the Light Sensor which is placed outdoor 

will help to control the Passive Infrared Motion sensor in the house. In this case, after the 

user enters the house, the light will not be switched on during day time but it will be 

switch on at night instead. The Home Automation Lighting Control System can be further 

extended to become a more complete system by adding additional Home Security 

features in the future. 
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 Home Automation Lighting Control System merupakan sesuatu system yang 

mengawal pembukaan atau penutupan lampu di rumah secara automatik. Dengan itu, ia 

membolehkan pengguna menjimatkan masa dan wang. Apabila pengguna keluar dari 

rumah, lampu di rumah akan menutup secara automatik dengan menggunakan Passive 

Infrared Motion (PIR) sensor. Semasa waktu siang, lampu tidak akan menyala walupun 

pengguna berada di dalam rumah. Ini adalah kerana Light sensor yang diletakkan di luar 

rumah akan menghantar signal kepada PIR sensor di dalam rumah daripada berfungsi. 

Apabila pengguna ada pada sebelah malam, lampu di rumah akan menyala automatic. Ini 

adalah kerana Light sensor menghantar signal kepada PIR sensor. Ini disebabkan PIR 

sensor dapat merasai suhu badan manusia, oleh itu, ia dapat merasai terdapat seseorang 

berada di dalam rumah. Phenomena ini akan berlaku berulangan jika pengguna bertukar 

dari satu tempat ke tempat yang lain. Home Automation Lighting Control System boleh 

diperbaiki dengan menambahkan aplikasi yang lain seperti Sistem Keselamatan Rumah. 
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Chapter 1 

Introduction 

 

An integrated home automation system is a system that take care the daily 

routines of a home such as controlling the room temperature, lighting and etc. It acts as a 

traffic cop. It always watching the home on behalf of the users and making sensible 

decisions according to the events occurs based on the user preferences and commanding 

the device/system to do what the users would like automatically [EHSIS, 2005].   

 

1.1 Problem Statements 

Nowadays, people leave their house without switching off the home 

appliances such as fans and lights due to busy life style. Such a careless behavior 

does not only result in wastage but also bring potential danger to the home. 

Owing to the above problems, an automated home control and monitoring system 

is needed to keep the wastage and danger to the very minimum. 

 

1.2 Objectives 

This project aims to produce a system that will provide automation to the 

home such as monitors the current state of the house, for example room 

temperature and change the state of the house by controlling the on/off switches. 

A centralized monitoring and control panel will also be produced. 
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1.3 Methodology 

1.3.1   Planning 

The detail of the problem statements, objectives, scope of project and 

expected outcome have been defined. A literature review on the similar 

system’s history and background has also been carried out. The fundamental 

knowledge and information related to the Atmel STK500 Microcontroller and 

the AVR Studio 4 programming environment have also be acquired in this 

stage.  

 

1.3.2   Analysis and Design 

A detail technical analysis of the existing systems has been performed. 

The proposed system for this project will be designed and its software and 

hardware requirements will be analyzed. 

 

1.3.3   Implementation 

The sensors circuits that are needed by the system will be setup and 

configured according to the proposed design. Upon completing the hardware 

implementation, an assembly language program for facilitating the hardware 

controls which to be written using the AVR Studio will be developed. The 

program will then be uploaded to the Atmel STK500 Microcontroller chip for 

the complete implementation and testing.  
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1.3.4   Testing 

This is the final stage where functionality and usability testing are 

performed. This will test whether the system is functioning properly and 

usable in the targeted home environment to carry out the intended tasks. 

Software functionality tests will also be carried in this stage.  

 

1.4 Scope 

This project focuses on designing a motion based lighting control. The 

lighting control is based on the changes of day and night; and the movement of 

people in the house. 

 

1.5 Significance of Project 

By having the proposed system, wastage of electricity due to careless 

behavior will be reduced. A more relaxing and comfortable living environment 

will also be made feasible by the system. The system will also take care of the 

careless mistake made by the majority of the home residents. 

 

1.6 Expected Outcome 

Once the system is completed, a prototype of the microcontroller system 

for home will be produced. The system will use the sensors such as Motion 

Sensor and temperature sensor for detecting human movement and the change of 

the room temperature. The system will be able to react to different conditions in 
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home, such as switch on/off the light. The centralized control panel of the system 

will also be made available.  

 

1.7 Project Outline 

      1.7.1   Chapter 1:     Introduction 

This chapter provides an overview of the project, define the problem 

statements, objectives and methodology to be used. 

 

1.7.2   Chapter 2:     Literature Review 

This chapter presents the background of the monitoring and control system 

for investigation and establishing the context of the problem. Often this 

background studies consist of survey and review of literatures associated with 

the problem context. The literature will not simply be represented but 

critically analyzed. It aims to present a research review of the problem area 

with reference to journal and conference papers and appropriate text books 

and identifying an area of investigation to push this project further.  

 

1.7.3   Chapter 3:     Requirement Analysis and Design 

This chapter establishes the detailed requirement specifications for the 

project. The nature of these requirements depends on the type of project being 

investigated. It also will indicate the ways in which the requirements have 

been obtained. The design is concerned with presenting the design of the 

artifact developed and justifying how it meets the identified requirements.  
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1.7.4   Chapter 4:     Implementation and Testing 

This chapter focuses on the realization of the design via implementation. 

The behavior of the implementation will be described and a justification of 

why it satisfies the design will be given. It is often appropriate to provide a 

walk-through of the system to explain its behavior and relate it to the design. 

At each stage, evidences and justifications will be produced.  

 

1.7.5   Chapter 5:     Conclusion and further works 

This chapter presents the conclusions about the investigation and outline 

further work. Valuable ideas will be collected throughout the project and 

added to the chapter outline. The chapter will re-outline what has been done in 

the investigation, and been shown in the dissertation. The lessons learned 

from the overall investigation will also be presented with appropriate 

examples.   
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Chapter 2 

Literature Review 

 

 
2.1 Definition of Smart Home 

A smart home is a new technology that is equipped with special structured 

wiring to enable occupants to remotely control or program an array of automated 

home electronic devices by entering a single command. For example, a 

homeowner on vacation can use a Touchtone phone to arm a home security 

system, control temperature gauges, switch appliances on or off, control lighting, 

program a home theater or entertainment system, and perform many other tasks 

[Whatis.com, 2005]. The field of home automation is expanding rapidly as 

electronic technologies converge. The home network encompasses 

communications, entertainment, security, convenience, and information systems 

[Whatis.com, 2005].   

 

2.2 The Home Control System 

The home control system is a system that ties together all the various 

elements. A home control system is sometimes referred to as a "home 

automation" system, and its main function is to manage the home by commanding 

the electronic systems to which it's linked. 

 

An advanced home control system takes charge of everything electronic - 

including the audio, video, home theater, lighting, security, and climate and also 
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communications systems. The different systems talk to each other through the 

advanced wiring system which could have been placed behind the walls 

[Whatis.com, 2005].   

 

Home automation systems can be controlled through remote control units, 

keypads, touch devices, key chain remotes, telephones and even the user’s own 

voice. Whatever the user uses to send the command is called an "user interface." 

The home control system recognizes the user’s commands and instructs the 

different electronic systems in the house to perform the desired tasks or routines 

of tasks [Whatis.com, 2005].   

 

2.3 The Operation of the Home Control System 

One common protocol for Powerline Carrier Systems (PCS) is known as 

X10, a signaling technique for remotely controlling any device plugged into an 

electrical power line. X10 signals, which involve short radio frequency (RF) 

bursts that represent digital information, enable communication between 

transmitters and receivers [Whatis.com, 2005].  

 

X10 is where the starting for basic home control capabilities; these 

products can be installed by anyone. Anything drawing 110-volt current - lights, 

coffee makers, electric blankets - is game for an X10 - type of system. These 

systems send commands over the home's existing electrical power lines. An X10 

controller is needed and a few X10 plug-in modules, both available through home 

control catalogs and local Radio Shack, to operate a number of electronic devices 
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with a single button push. From a controller plugged into an outlet in the living 

room, for example, user could switch on the outside lights and tell the popcorn 

popper to turn on. Right before bed user could press a different button on that 

same controller and turn off every light in the house [RJR, 2005].  

 

X10 timers and home control software that loads into the family computer 

allow user to program events to happen automatically in the user’s home. Taking 

control over other electronic items - besides lamps and appliances requires the 

power of a more sophisticated home control system that uses a dedicated 

microprocessor to send commands and keep track of actions [Whatis.com, 2005].  

 

Some more advanced system, like one that runs on PC, it can also operate 

motorized windows, audio and video equipment, and security systems. These 

advanced systems work because they can transmit signals based on 

"conditionals," such as the outdoor temperature, the status of the security system 

or the position of the garage door. Therefore, they let user create more complex 

home control routines [RJR, 2005].  

 

For example, when the garage door opens, the system can launch an entire 

string of commands, turning on the entryway lights, disarming the security system 

and closing the mini-blinds. These systems may require some additional cabling, 

but can be just the right match for a handy do-it-yourselfer who's good on the 

computer. 
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Complex home management systems can perform any function that user 

can imagine. With a dedicated microprocessor in charge and an advanced cabling 

network to send the commands between electronic devices, these systems offer 

incredible options. By pressing one button on a keypad multiple events in the 

house can occur, and those routines can vary based on the current weather 

conditions or the time of day when user press the keypad [Whatis.com, 2005].  

 

Complex home automation systems can also enable a host of automatic 

events in user’s home. Based on an astronomical clock, landscape lighting could 

come on every night at sunset. Because they are so advanced, these systems do 

require the special knowledge that only a dedicated home automation installer can 

provide. Specializing in every electronic system, home automation installers 

understand what it takes to design seamless integration [RJR, 2005].  

 

2.4 Other Home Automation Projects 

In several European countries, a number of demonstration projects with 

hundreds of smart houses give a broad experience in the various aspects of real 

practice implementation at the lowest costs. Smart homes exploit developments in 

microelectronics and telecommunications to support daily living. Innovations 

cover a broad spectrum from fairly simple applications of sensors and control 

systems to the most futuristic automated homes, for an example, Belgium, 

Norway, and United Kingdom. 
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2.4.1 Flats in Belgium  

In 1995, the Flemish government started a programmed to build 

5000 service flats within 10 years. The peculiarity of this project is that the 

houses will contain basic smart home systems. In Belgium, 1997, the 

second flat of 20 apartments was finished. Elderly were heavily involved 

in defining the specifications of the smart home systems. Before the 

building started, the elderly themselves mentioned the following priorities 

and technical requirements: 

(i) Maximal safety & security 

- When leaving the apartment, burglar alarm is switched on  

  automatically;  

- When somebody rings the bell at the entrance of the flat, he or is  

               automatically depicted on TV;  

- Several automatic lights at darkening, at entrance of the house, at   

              entrance of bathroom;  

- Simulation of absence via lighting;  

- Passive alarm if the inhabitant is not moving or using any  

  equipment after a certain amount of time at day time.  

(ii) Maximal comfort 

- Optimal processing of temperature  

- Automatic regulation of lighting and heating  

- Remote control of several functions  

(iii) Simple interfaces 
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- Limited number of push buttons  

- Simple buttons with symbols for specific life situations  

- Several panic buttons, which switch on lights and switch off     

  equipment  

(iv) Minimal cost of energy 

- Automatic use of cheapest tariff  

- Energy supply per room, if it is used.  

 

The houses were designed such that they are adaptable: wider door 

openings, no thresholds, safe bathroom floor, etc [Survey, 2005]. The first 

500 apartments will be built with the IHC-system of the PEHA company. 

The system consists of modules, which can easily be integrated with the 

electricity system. The whole system is built around a Programmable logic 

controller (PLC), a logical process controller. The whole smart home 

system could be realized for a very moderate price: appr. 1500 Ecu per 

apartment [Survey, 2005].  

  

2.4.2 "Smart" care flats in Norway  

In Tönsberg, Norway, eight care flats have been designed to 

support the home lives of persons with dementia. The focus has been on 

choosing reliable technology that either has a preventive effect upon 

accidents or allows for quick notifications and rescue should accidents 

happen [Survey, 2005].  
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For example, a smoke detector is triggered an alarm siren sounds 

immediately, a video-connection opens to the responsible staff member’s 

computer screen, and the individual is alerted by pager. Lights in the 

corridor and bedrooms are turned on, all entrance doors to the flats are 

unlocked, and the main entrance and emergency exits are unlocked. A 

similar procedure would take place in a home setting, with the exception 

that the message would be sent to a pager used by someone in the service 

centre or directly to the closest fire station. Fall detectors can be useful 

too, as some persons with dementia have poor balance and others do not 

sleep well at night. Falls at night are one of the common accidents suffered 

by people with dementia. Technology can help to prevent them. A sensor 

placed under the bed leg reacts to the weight of the person in the bed. 

Should they get up in the middle of the night, lights are automatically 

switched on in the bedroom and the bathroom, and turned off again since 

the person returns to bed [Survey, 2005].  

 

Exit doors in smart houses can be supplied with magnetic sensors 

that register when the doors are opened. A message can be sent to a 

service centre (or a staff member in the case of Tönsberg) to notify that 

someone has left the premises. This can be helpful in finding persons with 

dementia who tend to wander outside the home and become disoriented. 

Sensors can monitor the temperature of the hob on a cooker. Should it get 

overheated, the main power is automatically disconnected and a message 
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is sent to the staff. In Tönsberg, there is an option available that alerts the 

staff if a person leaves their bed at night and does not return within 30 

minutes. In other homes, passive alarms perform the same function. For 

instance, if a refrigerator door has not been opened for several hours, there 

may be reason to believe that something has happened to the person in the 

house [Survey, 2005]. 

 

The advantage of using the smart house functionality is that the 

different products can communicate with each other. This makes it easy to 

change how the system works at an individual level. Some alarms can be 

local, others can be sent to a paging system. The times at which the alarms 

function can be adapted, and the time periods before alarm messages are 

sent can be changed. New functions can be simply implemented and 

complex interactions between products achieved [Survey, 2005].  

 

The solutions have been operative since early 1996 and have 

worked well. The response from the staff has been positive and the users 

themselves have not reacted to the solutions nor their intrusion into their 

private life. The solutions have averted fires due to users placing plastic 

coffeepots directly onto the cooker. Each time, the cooker has been turned 

off and the staff alerted before the incident became serious. This averted 

both smoke damage and fire danger, and gave staff valuable time to take 

action prior to smoke alarm activation [Survey, 2005].  
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2.4.3 The Application of Home Automation and Assistive Technologies  

                     within Social Housing SPRU — University of Sussex, UK   

A wide range of different "Smart Home" technologies is available 

which could be used to provide new functions in the home to the benefit of 

their users. Yet technologies and standards have generally failed to create 

the right conditions for the growth of mass-markets for smart home 

applications. One of the main problems has been a narrow "technology 

push" approach by suppliers which fails to take adequate account of user 

needs. Attempts to develop standard specifications have generally resulted 

in cumbersome documents and little general agreement on the way 

forward. No approaches have yet specifically targeted the social housing 

market [Survey, 2005].  

 

The Joseph Rowntree Foundation/Scottish Homes research and 

implementation project provides an opportunity to evaluate the use of 

"Smart Home" technologies in affordable and social housing in two 

demonstration homes — one new build flat owned by Edinvar in 

Edinburgh, one refurbishment bungalow owned by Joseph Rowntree 

Housing Trust in York [Survey, 2005].  
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The project aims to develop and demonstrate "Smart Home" 

technologies, which meet the following requirements: 

i.) Easy to use with the aim of assisting independent activities   

within the home, following the barrier- free and life-time homes  

principles;  

ii.) Cost effectiveness and reliability in the social housing and low-  

     cost owner occupied sector;  

iii.) Reliability and flexibility for future additions and adaptations;  

iv.) Minimum impact of installation and maintenance.  

 

The project will result in a draft specification, which is intended 

for use by private housing developers and housing associations [Survey, 

2005].  

2.4.4 MARC Smart In-Home Monitoring System   

The majority of the growing elder population, in the US and the 

rest of the world, requires some degree of formal and/or informal care 

either due to loss of function or failing health as a result of aging. 

According to findings of the Center for Disease Control, nearly three 

quarters of elders over the age of 65 suffer of one or more chronic 

diseases. The cost and burden of caring for elders is steadily increasing. If 

given the choice, many elders would prefer to lead an independent way of 

life in a residential setting with minimum intervention from the caregiver 

(i.e. to age in place) [MARC, 2005].   
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On the other hand, the role of informal caregivers in providing care 

to the elder population has greatly increased over the past two decades in 

the US, due to change in the Medicare system, and has resulted in shifting 

the responsibility for care during recuperation, rehabilitation, and long-

term disability from institutions to individuals and families in the 

community. Consequently, informal caregivers have come to be viewed as 

―nurse-extenders‖, providing most of the nursing care to elders in long-

term care. In fact, national data bases derived from different sources have 

provided unequivocal evidence that family and friends are the sole care 

providers for about three quarters of all community-dwelling elders 

[MARC, 2005].  

The shift of long-term elder care responsibility to informal 

caregivers has increased their physical, financial burdens and emotional 

strains. A national study reports that 15% of caregivers admit to having 

physical or emotional health problems directly related to caregiving and 

that more women caregivers than men reported emotional stress and 

impaired physical health [MARC, 2005].  

It would be universally beneficial to lessen the burdens on the 

caregivers and to increase quality of care and quality of life issues for the 

elders. To this end, Medical Automation Research Center (MARC), at the 

University of Virginia, has developed technological solutions for in-home 

monitoring of residents in order to provide quality of life indicators. The 


