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1.8  Outline of Research Report

This research report is organized into the following chapters:

Chapter One: Introduction

This chapter provides the introduction and requirement specification related to the
research. It is organized into several sections as project background, problem description,
objective study, scope of the project, significance of the project, limitation of the project,

outline of research report, and the summary of the chapter.

Chapter Two: Literature Review
This chapter reviews on related systems as well as the techniques employed by the
existing systems. In addition, we would provide the introduction to the tools which are

used to develop the proposed system.

Chapter Three: Methodology
This chapter introduces and outlines the methodology use by the NLIDS. It will be
discussed in two phases: the problem definition phase, and the development of the

NLIDS phase.

Chapter Four: System Analysis
This chapter examines and analyzes the functional requirements and functionality for

NLIDS.
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iv.  DTMF Decoder
The DTMF decoder decodes DTMF signals and represents them in a sequence of
binary numbers. The binary number will then be used to determine the target

appliance and the requested action.

v.  Voice Chip
The voice menu offered to the user is recorded in the voice chip. In the system, voice

chip plays the recorded message to the caller for different scenarios.

vi. Infrared Transmitter and Receiver

Infrared (IR) is used to remotely control the home appliances in the system.

In general, the reviewed Smart Home system with telephone interface is the least flexible
system in the enhancement of supporting new controlling device since the enhancement
involves both hardware and software changes. In addition, pressing telephone’s button is

a challenge to visually and mobility impaired elderly.
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RING

Figure 2.4: Block Diagram of Smart Home Microcontroller (Leong et al., 2006)

223 Smart Home Control via PDA

Smart Home Control via PDA is a multi-device user interface design with focus on
usability issues developed in the research project LIVEEfutura funded by the German
Ministry of Education and Research (Seffah et al., 2004). Basically, LIVEfutura is a
Project dealing with the specification and prototypical implementation of an integrated
Overall home control concept covering all relevant application areas: home automation,
audio video control, home appliances, home computer network, home telecommunication

hetwork, and even the private car (Ringbauer, 2006).
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2.2.4 Comparison of the Smart Home Systems

Table 2.2 summarizes the outcome of the comparison of the reviewed systems.
Generally, the comparison is carried out in three categories, namely Design category,

Enhancement category, and User Behavior category.

The Design category is to compare the implementation techniques of the reviewed
Systems. Several attributes such as Platform, Interface, Architecture, Notification, Voice
Indication, and Graphical representation are included in this category. Secondly, the
Enhancement category is to compare the scalability of the reviewed system. The
attributes involved are Hardware Design Requirement, Flexibility in support additional
appliance and action; Lastly, User Behavior category is to compare the readiness of user
interface. Three attributes namely Computer Literacy Requirement, Physical Interaction,

and Disability Support are been compared.
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433 Use Case Model

Use case which is the description of a potential business situation that may be supported
by the system, is developed to capture the role and the goals of NLIDS system’s users. At
the moment, we only have one single type of user whom is elderly and able to instruct the
Proposed system in English language. All the available user instructions/tasks are shown

in the use case diagram in Figure 4.2.

user

Figure 4.2: The Use Case Diagram for NLIDS System

The descriptions of each use case diagram shown in Figure 4.2 are as below:

Use case name: Toggle Light

Actor: User
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5.2.1 Business Layer Class Diagram
Business layer class diagram is used for modeling the business logic of objects and the
interaction between classes that accomplish the NLIDS core business process

functionality. Figure 5.1 represents the business layer class diagram of NLIDS.
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Figure 5.1: Business Layer Class Diagram of NLIDS
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522 Access Layer Class

This class consists of classes that act as wrapper classes and access classes to the existing
Packages. For example, LinkGrammar class is created to provide the accessibility to
org.apache.commons.text.link package. Figure 5.2 shows the relationship between

Wrapper classes and their corresponding packages.
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Figure 5.2: Access Layer Class Diagram of NLIDS












ViiL.

edu.gwu.wordnet Package
The package is created by George Washington University for providing WordNet
functionality in Java Language (Fellbaum, 1998). As summary, the package provides
access to English language word database that defines relationships between words in
a comparable method to the way humans think of related words. By calliné the
function in the WordNet wrapper class, NLIDS is able to assess the defined function

in the package to determine the synonym of a word.
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ERROR

Instruction Received

Error Message

Figure 5.5: NLIDS Feedback Message Box

5.4 Conclusion

The design of NLIDS is divided into three main different layers, which are the Business
Layer, Access Layer, and View Layer. Each of these layers is designed to cater different
heeds and is represented in the class diagram. At the end of the chapter, we also provide a

layout of the paper prototype for user interface.
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Figure 6.12: Screenshot of NLIDS

6.3 Conclusion

This chapter discussed the techniques used in the implementation of the three modules of
NLIDS, namely Input & Response Module, Language Processing Module, and
Visualization Module. Subsequently, the configuration of the system also has been

discussed.
























system. For example, as shown in Figure 7.6, the module rendered an animation with

radio is turned on while light is turned off for test case: “switch the radio on and turn off

the light”.

Figure 7.6: Sample Output of Visualization Module

7.2.2 Functional Testing

Functional testing is carried out to test the functionality of the proposed system defined in
the use case shown in Figure 4.3. In this regards, several instructions are created as test
cases to validate the functionality mentioned in the each use case. The functional test

cases and their results are shown in Table 7.2 (a - d) below.

107




























































7.4 Conclusion

Unit testing on the individual components, module testing on the each module, and
integration testing that test the proposed system in whole were carried out sequentially.
The problems encountered during each of the phase of testing have been._rectified
accordingly. Besides that, the evaluation carried out has pointed out that the participants
appreciate on implementing natural language based user interface in smart home system

and they believed such input method could be as efficient as common input method such

as GUL
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