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1111 IntroductionIntroductionIntroductionIntroduction
1.11.11.11.1 ContextContextContextContext

Human Computer Interaction, is an exciting and important area of computer science. It
combines the physical, logical, conceptual, and language-based interactions between the human
user and the computer for achieving some goals[14].

As other subjects, HCI is developed in order to meet the demand of human life. At the same
time, the advance of computer technology is also promoting the development. In the 1980s, with
the development of ergonomics, cognitive psychology, Artificial Intelligence and so on. Human
Computer Interaction design and development has become one of the most popular topics in the
computer world.

In 1982 the ACM (Association for Computing Machinery) established SIGCHI (Special Interest
Group on Human-Computer Interaction). The Association for Computing Machinery defines
human-computer interaction as "a discipline concerned with the design, evaluation and
implementation of interactive computing systems for human use and with the study of major
phenomena surrounding them."[26] Since then the Human-computer interaction field has gone
through nearly 30 years of development. Meanwhile, the new technology has been emerging
continuously and the fields of HCI research have combined into a new subject: Interaction
design.

Human-computer interaction as an independent and important research area received the
attention of the world computer industry. To a considerable extent, HCI now aggregates a
collection of semi-distinct fields of research and practice in human-centered informatics[17]. It
became another competitive field in 90 years in the computer industry. The improvements in
computer technology that HCI technology also led the development of related software and
hardware technology. It is a successful guarantee of new generation computer systems.

1.1.11.1.11.1.11.1.1 TheTheTheThe HHHHistoryistoryistoryistory ofofofof HumanHumanHumanHuman ComputerComputerComputerComputer InteractionInteractionInteractionInteraction technologytechnologytechnologytechnology

Human-Computer Interaction has gone through what many things do for adaptation to society
and development of the computer. The world's earliest computer was only available for
professionals, and the general population had difficulty operating them. At that time, some
simple commands needed a very complex operation. This triggered a problem: people didn't
know how to communicate with the computer in a convenient way.

The history of HCI can be divided into 4 phases: the initial stage, the founding period, the
growth stage, the increase stages.
1. The initial stage-In 1959, from the American scholar, B.Shackel, people how to manipulate

the computer reduces fatigue paper proposed a human-machine interface is considered to be
the first articles on the computer console, the paper design ergonomics[1]. His findings
marked the beginning of the development in this area.

2. The founding period-In 1970 and 1973, two important events happened : First, several
scholars published four computer-related ergonomic monograph and offered a large number
of good ideas. Second, 2 HCI Research Centre was established and make an important
contribution for later research and development.

http://en.wikipedia.org/wiki/Association_for_Computing_Machinery
http://en.wikipedia.org/wiki/Human%E2%80%93computer_interaction#cite_note-vrshvy-0
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3. The growth stage- In the eighties of the twentieth century, several scholars published 6
books which summarized their research results form the 1980s. England convened 3
meetings in 1980-1981 to discuss several concerned problem of the academic world. The
most important was the HCI, which formed its own theoretical system and architecture at
this time.

4. The increase stages-The1990s saw a lot of development of high processing chips,
multimedia technology and so on. HCI emphasis is placed on the "people in the center" of
the intelligence research. The interaction between humans and computers is similar to the
way, people communicate with people.

1.21.21.21.2 AimAimAimAim andandandand PurposePurposePurposePurpose

As the requirement of people for life quality rises constantly, for safety and comfort of family
life is also increased.With the development of science and technology, person-oriented and user-
friendly design on smart house, and it also gradually was known by people.

A study of Human-Computer Interaction will give attention to how humans interact with
technology in order to gain efficiency in and useful support for human activities. Our research
shows how to design the computer systems and other technology systems that are efficient work
processes and a good work environment. We applied our research to working life such as lamp
and voice control.

The purpose of HCI is to produce usable, safe, and functional systems. If also gives the
production computer system good usability.

The main work is as follows：
1) Theoretical background and investigations on HCI.
2) Applying theory in the Smart House and investigating HCI in our Smart House.

1.2.11.2.11.2.11.2.1 TheoreticalTheoreticalTheoreticalTheoretical andandandand ApplicationApplicationApplicationApplication

Human computer interaction as an independent domain is very different from the traditional
media. HCI is the study of how humans interact with computers, and how to design computer
systems which can be easy, quick and productive for humans to use. Knowing about the
customer's expectations is important, as well as Researching and analyzing the users' demands.
More people prefer specific usability such as multi-touch, intelligent, concision, novelty,
interaction and so on. That is the characteristic of HCI too. We will use some of those
characteristics in our smart house, as follows :
� Intelligent: About the intelligent this project use the feedback information. In considering

projects for intelligence, this project will add an information feedback. For example, if the
user chooses one of the devices, then the system will produce a pop-up window and notify
the user of the temperature of the thermometer.

� Friendly:Concise interface is user-friendly and the project has many interfaces for concision.
A good user interface lets the user easily to know how to use the system?

� Interaction: At present, many presentations are nonreciprocal and are a form of one way
communication. Interactivity refers to the interaction and communication with computer
equipment. It allows the equipment of a computer to understand the human's actions. In our
project, this project will apply "touch to select", "test to speech" and "menu". This allows
the customer to know more about control information.



6(27)

Smart house is a model of a house; it contains some lights, thermometers, sound equipment and
so on. It is similar to Arduino, but it is more functional. It includes many of the same features of
Arduino.
You can use a different port to control the different devices of the house. The designer will use
the Arduino IDE to write the smart house program, and so that smart house can be
communicated with our server. More information about Arduino [15]

1.31.31.31.3 OutlineOutlineOutlineOutline ofofofof reportreportreportreport

This report has 7 parts:
� Introduction: First, introduce the background and meaning of HCI. Second, introduce the

history of Human Computer Interaction techniques. Finally, clarify the purpose of our
project and application of HCI.

� Realization of HCI: First, explain what the components are of HCI. It consists of human
factor, interactive device and interactive software. Second, introduce some HCI models.
Finally ， reveal the difference between the Human computer interaction and Human
computer interface and introduce the development of Human- Computer Interface.

� Analysis: Analyze and introduce the Human-Computer Interaction interfaces Design. This
includes the interface and interaction design. Second, define the goal of interaction design,
including usability goals and User Experience goals. Third, analyze and investigate the
requirement of the user. Fourth, discuss the HCI touch screen. Fifth, analyze the theory
model in a smart house.

� Realization of application: First, elaborate on and apply specific aspects. Second, introduce
choice of equipment. Finally, use the questionnaire for user interaction satisfaction.

� Results: First, summarize the questionnaire and analyze the data from the questionnaire.
Second, from an usability aspect, discuss the restriction and deal with it.

� Conclusions: Summarize the report.
� Recommendations for Further Work: Future of HCI and the challenge of HCI.
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2222 RealizationRealizationRealizationRealization ofofofof HCIHCIHCIHCI
2222.1.1.1.1 ThreeThreeThreeThree componentscomponentscomponentscomponents ofofofof human-computerhuman-computerhuman-computerhuman-computer interactioninteractioninteractioninteraction

Generally speaking, a good interactive system needs to consider the three elements: Human
factor, Interaction Device and Interactive Software. The following figure displays a schematic
illustration of the interactive system（see Figure 2.1）:

FigureFigureFigureFigure 2.12.12.12.1 Interaction system

2222.1.1.1.1.1.1.1.1 HumanHumanHumanHuman FactorFactorFactorFactor

The ultimate goal of an interactive computer system is for users to have an interactive operation.
When designing the interactive computer system, one must satisfy the user´s demands. This is
an important basis, which is an important factor in an interactive computer system—— the
human factor[4]. There are three classes in human behavior models ： Manual Control,
Management Control, and Monitoring Model.

In general, a human factor is a physical or cognitive property of an individual or social behavior
which is specific to humans and influences functioning of technological systems as well as
human-environment equilibriums. [27] The human factor is the user operation model. It is related
to user's demographic characteristics such as sex, age, profession, income, and consumer
psychology. It concerns how users view and use the products, and how to interact with the
product. This is a relatively continuous process. User's demographic characteristics are not the
major factors affecting the user.The user model's purpose is to better understand user's needs and
the difference between users.

This information proves that project must consider the client’s requirements in order to design a
good user interface.

2222.1.2.1.2.1.2.1.2 InteractionInteractionInteractionInteraction devicedevicedevicedevice

Interaction device is a type of device that allow the direct interaction between human and the
computer. The device accepts input from human and may deliver output to the human.[2]

Interaction device is the material base of the interactive computer system. It refers to output
devices and input devices. The most common communication method is dialogue, handwriting,
or drawing. Interactive devices need to consider the characteristics above, in order to make the

http://en.wikipedia.org/wiki/Mind
http://en.wikipedia.org/wiki/Property
http://en.wikipedia.org/wiki/Behavior
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human and computer achieve the best effect. Input uses the dialogue, handwriting or drawing,
and the output had better uses the image, language, text and so on.

This project will use the touch-screen phone as an interactive device. This device is either input
devices or output devices. Put all types of information in to the system through the interaction
device.

2222.1.3.1.3.1.3.1.3 InteractiInteractiInteractiInteractionononon SoftwareSoftwareSoftwareSoftware

Interaction software is the core for displaying all kinds of interactive features. It's like " the soul",
and becomes a bridge between the devices and the human. It can be divided into system
software and application software. In the application software aspect, human-computer
interaction interface has become one of the major parts. At present, the most popular method is a
menu option because it provides the option, meaning that the user does not have to memorize
anything. Another way is“direct operation”, which can let the user input data on the screen.
After system execution, the information feedbacks on to the screen. Many people like this style
and so it goes through fast development.

2.22.22.22.2 Human-computerHuman-computerHuman-computerHuman-computer InteractionInteractionInteractionInteraction ModelModelModelModel

Human-computer interaction model is a concept model structure for describing the interaction
mechanism in HCI systems. At present, many models have been developed by people, such as
user models, human-machine interface models, interaction models and so on. The following
subjects will describe some interactive models which can help one to understand the interaction
method, organization and development of our project. Different models are looked at from
different angles to describe the characteristic and interaction for human-computer in an
interacting process.

2.2.12.2.12.2.12.2.1 Human-ComputerHuman-ComputerHuman-ComputerHuman-Computer InteractionInteractionInteractionInteraction ModelModelModelModel

There are four stages in a human-computer interaction（see Figure 2.2.1）: Goal establishment,
articulation, presentation and observation. These 4 stages are a process that more from one
language to another. Meanwhile, the first two stages are responsible for understanding user
intention, and the final two stages are responsible for explaining and evaluating system output.
The user uses user language formed in the brain. And by the task to communicate“ input
language”to computer which can be recognized, you can use keyboard and mouse input. Then
the program performs a series of operations which are called kernel language. After calculating
and changing in value, it's presented as“output language”, such as images, text and so on, so
that the user can be identified. In the final observation phase, the user observes output which is
then compared with the original goals.

Human-computer interaction is a language between humans and computer interactivity. It is a
process that is needed in order to complete the exchange of information between computers and
humans.

This model is needed in order to reflect both characteristics of the system and the user in the
interactive system. The interaction is divided into four parts[2]:

http://www.juyy.net/viewPage.php#
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� User(U)—Uses its task language (psychological attributes related to user state)
� Input(I)—Uses its input language
� System(S)—Uses its core language (computational attributes related to system state)
� Output(O)—Uses its output language

FigureFigureFigureFigure 2.2.12.2.12.2.12.2.1 interaction framework

� This Interactive model reflects the general characteristics of the interaction. It helps us to
understand what happens between the user and the system in the interaction. Interactive
model handle the conversion between what users want and what the system does.

� The dialogue between the user and the system affects the interface style.
� Input and output are combined in pairs to form the human-computer interface (also called

user interface).

2.2.2.2.2.2.2.2.2222 InteractiveInteractiveInteractiveInteractive modelmodelmodelmodel forforforfor OOOObjectbjectbjectbject-O-O-O-Orientedrientedrientedriented useruseruseruser IIIInterfacenterfacenterfacenterface

The common Object-Oriented user Interface Interaction Model includes the MVC model, the
PAC model, the PAC-AMODEUS model, the LIM model, and the YORK model. This project
relates to the MVC model. Model–View–Controller is a software design for interactive
computer user interfaces that separates the representation of information from the user's
interaction with it.[28]

The Model View Controller this model was first explored in 1983. The model was composed of
three objects: the“model”, the“view”, the“controller”.(see Figure 2.2.2)

FigureFigureFigureFigure 2.2.22.2.22.2.22.2.2....MVC model

http://en.wikipedia.org/wiki/User_interface
http://en.wikipedia.org/wiki/Model%E2%80%93view%E2%80%93controller#cite_note-0
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1) View: A view can be any output representation of data, such as a chart or a diagram.[28]
Responsible for the description of the visualization features, such as Text View, Form View,
List View and so on. It will render the model to the screen.

2) Controller: A form of input equipment that handles user interaction and provides user
interface tools.

3) Model: It expressed the behaviors and state attributes of application object, it used to
represent the component of the interface model of application field knowledge.It contains
the data portion of a diagram.

This project controller and is view used with a mobile phone which can be operated and get
feedback. The model represents our system which operates according to the input. For example,
the reflex and event of our project Smart House.The characteristics of this model directly
communicate with each other according to the semanteme and its view.

2.2.2.2.2.2.2.2.3333UserUserUserUser conceptualconceptualconceptualconceptual modelmodelmodelmodel

Some HCI researchers have been interested in user modeling because there is the potential that
user modeling techniques will improve the collaborative nature of human-computer systems.[18]

It is a kind of system description that the user can understand. It uses an integrated set of
concepts and ideas. Which describes the what to do, how it works, how it would look and so on.
Models are used to capture what is important about a system for the current purpose. Models
will abstract away what is unimportant. This can often be a difficulty because a user may think
that something which has been abstracted away is important.[13] HCI first task is to establish
very specific conceptual model, so that according to the user needs and to design products with
other requirements.

Do you want a digital house? Project goal is to design a smart house so assuming that the user
needs it. That will be project research aim.

2.32.32.32.3 HumanHumanHumanHuman––––computercomputercomputercomputer interactioninteractioninteractioninteraction andandandand HumanHumanHumanHuman––––computercomputercomputercomputer interfaceinterfaceinterfaceinterface

Human-computer interaction and human-machine interface are two concepts that have a close
relationship but distinguish from each other.

Human-computer interaction is an interaction between human and machine. Essentially, it is
interaction between human and computer. A new understanding is human interaction with
machine which has a computer. Human-computer interaction research related skill and problem
in the design, evaluation and realization interactive computer system. Human-computer
interaction has more meanings than the human-computer interface. Human-computer interaction
is concerned about the human and computer interaction, of course, no matter in what interaction
manner, the designer must use the user interface to complete it.

The human–computer interface can be described as the point of communication between the
human user and the computer. The flow of information between the human and computer is

http://en.wikipedia.org/wiki/Model%E2%80%93view%E2%80%93controller#cite_note-0
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defined as the loop of interaction.[25] Human-computer interface is also called user interface.
Human-machine interface product comprises hardware and software.It is the media that can
communication between the user and the machine system with a computer. It is a support
software and hardware of information two-way interaction. Interface which can realize human-
computer interaction is called human-computer interface.

However, in the product design system, interaction and interface are just a means to deal with
human-computer relation, which is not the end result, the ultimate goal is to meet and solve
human requirement.

2.3.12.3.12.3.12.3.1 DevelopmentDevelopmentDevelopmentDevelopment ofofofof Human-Human-Human-Human- ComputerComputerComputerComputer IIIInterfacenterfacenterfacenterface

When the concept of the interface first began to emerge, it was commonly understood as the
hardware and software through which a human and a computer could communicate. As it has
evolved, the concept has come to include the cognitive and emotional aspects of the user's
experience as well.[10]

Human-Computer Interface is computer science and cognitive psychology, design art,
ergonomics, human factors, sociology, linguistics and areas of cross-over study. Human-
computer interface is a media which can transfer and exchange information between the human
and the computer. Different from the traditional human-computer, the interactive form of a
human- computer system has become two“smart systems” of communication and dialogue
between the user and the computer.

Human-computer interaction develops from adapting human beings to machines to supporting
friendliness for them. When the writer look at its evolution, see it has gone through several
stages [6]：

1 The early stages of manual work: User uses methods which are manual and rely on the
machine (binary) to perform operations on the computer.

2 Job control language and interactive command language phase: Uses the interactive
command language communication with computers. Need to remember a large number of
commands.

3 Graphical user interface phase.
4 The emergence of web user interface.
5 Multi-media interaction (MMI) phase.
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3333AnalysisAnalysisAnalysisAnalysis andandandand DesignDesignDesignDesign

Q. What is your definition of "Design"?
A. A plan for arranging elements in such a way as to best accomplish a particular purpose.

Q. Is design an expression of art (an art form)?
A. The design is an expression of the purpose. It may (if it is good enough) later be judged as
art.[23]
...

3.13.13.13.1 Human-Human-Human-Human-CCCComputeromputeromputeromputer IIIInteractionnteractionnteractionnteraction interfacesinterfacesinterfacesinterfaces DDDDesignesignesignesign

The design of human-computer interaction interface must contain the users’ understanding of
the system (i.e. mental model). That allows for the usability, or friendly users. The interactive
design is not only designed for the interactive relationship of the machine or software, but
should also be concerned about humans, including the behavior and content between people.
Interaction design is human-centered design. Mitch Kapor, 1990“Software Design Manifesto”
reminded us that the designer must start by thinking about designing things so that they're right
for people, rather than by thinking first about how to build it[21]. A good design should include
clear mental model, navigability, consistency, intuitive interaction and reassuring feedback.
More information about intuitive interaction[22].

3.23.23.23.2 IIIInteractionnteractionnteractionnteraction DesignDesignDesignDesign

It's common for people to wonder if interaction design, is the same thing as interface design？
Winograd (1997) describes it as “the design of spaces for human communication and
interaction.” Interaction design is more focused on the process of interaction and the interaction
between product and user behaviors. It can be said that the interface component exists to service
the interactive behaviors. On the other hand, interface design includes interactive design. By
interaction design, the designer mean designing interactive products to support people in their
everyday and working lives[20]. If the interface design opens the door for the user, then the
interaction design builds the bridge for communication with the user. A friendly system design
means that the system is easy to use and provides a pleasant user experience. Otherwise,
interaction design doesn't have a clue and keeps system at a respectful distance or even loses
interest in trying to better understand.

3.2.13.2.13.2.13.2.1 InteractionInteractionInteractionInteraction designdesigndesigndesign goalgoalgoalgoal

Without clear goals, everything is non-directional and gets twice the result with half the effort.
The product's primary function is to meet the user demand. The interaction design goal is to let
the user complete the task or study more conveniently, more comfortably and more effectively.
These goals can be divided into“usability goals and user experience goals.”
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3.2.1.13.2.1.13.2.1.13.2.1.1 UsabilityUsabilityUsabilityUsability goalgoalgoalgoal

Usability is one important consideration in the human-computer interaction. Usability is
the quality of the user experience metrics when the user interacts with a product or
system(Usability.gov, 2006) . Usability is a quality attribute used to evaluate the extent of the
user interfaceas easy to use or not(Nielsen, 2003) .
Usability is the extent to which a product can be used by specified users to achieve specified
goals with effectiveness, efficiency and satisfaction in a specified context of use (ISO Standard
9241-11，1998)[16]. It involves optimizing the method of interaction between the human and the
product, so that people can be effective in a day-job, completing tasks and studies. The usability
goal may be divided into the following:

� Usability: the usability of the application is stable for the users who are familiar with the
application . Is that users demanded?

� High efficiency: minimal the handling time. For example, switch function.
� Generic:it has the good versatility, although different people have different cultuel. they all

can use it. In other words, whether the system provides the appropriate function or not, it
allows users to complete the task in their own way. For example: our system has two
interfaces which allow the users to switch as they like.

� Learnability: Learnability is the difficulty of learning to use the product. It should be easy to
learn for new users.

� Easy to remember (Memorability): Easy to use system to complete the task. Memorability
refers to how, after learning a product one can quickly think back to how to use it again.
There are many ways to increase the Memorability. For example, at different stages of
implementation tasks, using meaningful icons, names, or options to help users remember the
operating sequence.
These standards measure whether the product is usable.

What is usability testing? Usability testing is an approach that emphasizes thecharacteristic of
being usable. Thit is meant placing the product to be tested in an usability laboratory, or similar
controlled environment, where the performance of users on pre-planned tasks is repeatedly
measured. [3]

Through the user testing, the designer come to an understanding of how a user uses the mobile.
The test can find the problem which can’t be found in the evaluation, after the testing, can
improve on the problem. By analyzing the task and observing the user access, the designer can
improve the work.

3.2.1.23.2.1.23.2.1.23.2.1.2 UserUserUserUser experienceexperienceexperienceexperience goalgoalgoalgoal

New technology has penetrated into people’s daily live in many aspects. Humans have more
demands for the product, and interaction design is not just improving efficiency and productivity.
People are concerned about whether the system has other qualities. That’s what makes
researchers and industry think more about further goals, such as:

� Satisfactory
� Pleasant
� Interesting
� Fascinating
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� Useful
� Enlightening
� Aesthetic
� Can stimulate creativity
� People feel successful
� People's emotional requirements to be met

Design of interactive products： In order to make products with the above characteristics, its
main purpose is associated with the user experience. For example, our project's major consumer
group is ordninary people, and its main goal is creating an aesthetic feeling and use. User
experience this means that how feel of user interaction with the system. Here the writer need to
use subjective terms to describe the nature of the user experience.

In comparison of the usability object with the user experience object, usability object is the core
of interaction design. Usability object uses specific measurement criteria, and the definition of
user experience object is not so clear.

3.33.33.33.3 InterfaceInterfaceInterfaceInterface DesignDesignDesignDesign

The major implementation concern of HCI is the design that draws out solutions according to
the various requirements and constraints from users and tasks, and eventually implements the
application in practice. The design aspect of HCI is crucial[19]. The software, which is easy to
learn, easy to use, and efficient, is each designer's goal, and these are closely related to a well-
designed human-computer interface. Human-machine interface design must consider not only
the different users, different applications and different objectives, but also consider the
interaction and other aspects such as information display and data entry. Any type of software
design must consider its usability, and the usability is the goal of human-computer interface
design.

3.3.13.3.13.3.13.3.1 Human-computerHuman-computerHuman-computerHuman-computer interfacesinterfacesinterfacesinterfaces useruseruseruser requirementsrequirementsrequirementsrequirements analysisanalysisanalysisanalysis

A deep understanding of users is the first step of a well-designed human-computer interaction.
Different users have different experiences, abilities, skills and interests. Knowledge with
computers and comprehensive ability are also different.Therefore, the way they deal with the
interaction of various factors is different. For this reason, first must know all aspects of the
characteristics of user behavior. Then establish the corresponding user model.

Through the analysis of user characteristics it will be able to have a detailed understanding of
the user in skills and experience in a field. It makes the system more able to understand the
user's intent based on the user model. The user analysis is an indispensable part of human
interaction design. Different researchers have different classification methods for the user.
According to whether the user has computer systems knowledge training, they can be divided
into untrained users and trained users. According to the frequency of computer system use, they
can be divided into occasional users and regular users.

After have a deep and clear understanding of the product of the target customer, then determine
the target customer. The design result does not need to be overly complex, just concise.
The main operating style looks at user requirements for easy operation and easy to remember.
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The project have to complete the smart house, but also needs to interact with the user. Operation
by the user allows them to better understand how to control equipment.
According to this information, the project will achieve the information with user expectations in
this project：

1) Simple interface
2) Nice and Aesthetic
3) Graphical interface
4) Simple method of operation（single-finger touch）
5) Give feedback

3333.4.4.4.4 Human-computerHuman-computerHuman-computerHuman-computer interactiinteractiinteractiinteractionononon touchtouchtouchtouch screenscreenscreenscreen

What is the difference between the human-interface and what people would call the“Touch
screen”.
To a strict extent, there are essential differences between the two.“Touch screen” is only part
of the hardware that can be used in the human-computer interface. It is an input device to
substitute for the mouse and keyboard. On the other hand, a human-interface product is a
human-computer interaction device that contains hardware and software.

With the development of human-computer interaction technology, the touch screen is becoming
a popular alternative to keyboard and mouse input devices. It has been used in many occasions
and fields [5] [8].

Touch technology makes it possible for a human to interact via touch gestures and computer
devices. It can be achieved by the interactive features between computer equipment and
operators who use finger draw tracks on the touch screen.

Compared to the traditional mouse and keyboard, touch gesture input will provide human-
computer interaction more directly，in many ways it has a unique advantage[6] [7]. First, it meets
people’s daily demands more and can operate computer equipment through a natural movement.
It can be used easily by the operator. Second, it does not need a precise positioning menu, or
button of the mouse, just use a finger to draw corresponding gestures to complete the required
operation. This allows people to use computers and other equipment easily.
Finally, using touch gestures can reduce the menu and number of buttons, and can improve the
utilization of screen space.

Touch gesture technology makes human-computer interaction more intuitive, easy and natural.

3333.5Theory.5Theory.5Theory.5Theory ModelModelModelModel

Before start to design the project, there are several aspects must consider that will affect the
quality of designs.

1．Product's applicable people
2．People do for adaptation to electronic products.

http://www.iciba.com/essential/
http://www.iciba.com/applicable/
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The analysis in Chapter 3.3.1 makes the above points clear. So, you will see a project design
for most people to use. It must meet the above 3.2.1 chapter requirements, which described a
beautiful interface, touch operation, generality, and high efficiency.

In order to achieve a beautiful interface, the designer use PhotoShop software to edit the
background and components of our project. Through this research the design learned that design
interface also involves human psychology and color psychology. Through the simple search, the
writer came to understand that person perception of the external world comes 70 percent from
the visual[11], consequently, color for the human psychological and physiological effects cannot
be ignored. Analyzing and understanding that yellow, blue and green do not easily cause visual
fatigue is vital.

The warm tones give a warm feeling. The project will use this thing to design the beautiful
interface so that it can achieve several user experience goals which, were mentioned in the
Chapter 3.2.1.2, such as satisfactory, aesthetic, and people's emotional requirements to be
fulfilled.

Touch operation is used by many people, it is not a stranger to human, the project will use a
listener in Android to accomplish the phone listening to user gestures. This also increases the
program interesting. In view of easy to learn, easy to remember, use and everyone are satisfied,
it had discussed in Chapter3.2.1.1. Advantage of menus is easy to remember, and the direct
operation develops because of easy to operate and high efficiency. So this project design has to
include menus and direct operation.

The project use the Android SDK in Eclipse to develop software. According to the above
requirements.
The project will design two operation modes :
a. The picture as the background and component. Then you can direct the operation by touch.
b. Table system that is made up of several lists.

This is so that different groups of people can use this software. When the user enters the
interface, they can then select which operation mode they like. The software main operating
method is touch, it can be used by more people. It is more convenient for people with disabilities.

There are 3-6 interfaces: the main interface, thenegative interface, the room interface. By the
user operating the interface can switch.

First, the user will see a house interface to the door when he clicks the interface and enters the
system. Of course this consists of a beautiful picture. It will enter another interface when the
user touches his finger to the door. After the user chooses the door and enters the room，he can
see a lot of equipment around the room. You can imagine it is like a Google map. You can
switch the view to see the whole room (see Figure3.5).

http://www.iciba.com//high_efficiency
http://www.iciba.com/direct/
http://www.iciba.com/operation/
http://www.iciba.com/operation/
http://www.iciba.com/operation/
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FigureFigureFigureFigure 3.3.3.3.5.5.5.5. The base model

FigureFigureFigureFigure 3.3.3.3.5.2.5.2.5.2.5.2.Design model(Smart house analysis diagram)

In that form of interface, a drop-menu can save screen space. So, you will use the drop-down
menu to make a simple and friendly interface. After all, phone screen space is limited.
Each drop-down menu will be displayed in this room and all devices in this range (see
Figure3.5.1)

FigureFigureFigureFigure 3333.5.1.5.1.5.1.5.1 another interface
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4444 RealizationRealizationRealizationRealization ofofofofApplicationApplicationApplicationApplication

First, the project will create the interface with HCI technology. Then, you should be able to see
the house on the mobile phone. The house will have some rooms and each room will have many
different devices (lamp, thermometer and sound) in different locations. In the interface, the user
can operate many lamps and other devices. When you use HCI in the system, it will make the
user interface friendly and easier to understand. Second, to make this system can be
communicated with devices. Finally, upload system to mobile phone.

4.14.14.14.1 ChoiceChoiceChoiceChoice ofofofof SolutionSolutionSolutionSolution

The project intend to use PhotoShop to make the background. It will make the UI more beautiful
and provide better user experience. This project will going to set the graphical layout for
absolute layout. That way, all the components can easily be arranged and moved.
According to statistics, in order to facilitate and practical, this project use a single finger touch to
achieve operation. In order not to make the interface looks boring or single，the project chose
ImageView component as a button. Then realize the ClickListener of imageView.
According to the user’s requirements, the project use Quick operation. The project use the
Android component of the spinner to complete it. The Spinner is a drop-down menu options bar.
Here, writer worry that if a lot of equipment in the room, that drop-down menu will be so
complicated, it may as well have been searching for devices directly. Such as the picture
below，

Just have three devices, if it has20 or 100？So do change, let the option of SelectListener be a
mark，mark the SelectedItem where it is. The designer consulted the method of the Google map.
See the picture below:

You can see the up and down arrow, this method will use in this project，then you can see the
four sides of the house. This is a part of the interface. (See Figure4.1)
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FigureFigureFigureFigure 4.14.14.14.1.... project

Menu mode interface
In this interface, it can clearly show all of the devices in the smart house. You can see that there
is a touchspace in the user interface(Chart 1). The black space is used by touch operation.
This project plan to use gesture operations such as fling, scroll, long press and so on. It will
enhance the user's application experience. But in the android system, the gesture recognition is
implemented through the GestureDetector.Through GestureListener interface.
On this project which set to TextView on TouchListener. And our menu class is implements
OntouchListener interface.

So just only add a simple "this".
And in the onTouchListerner event method that add a gesture event listener.let gestureListener
event read event from touchListener.
public boolean onTouch(View v, MotionEvent event) {
// TODO Auto-generated method stub
return mygesture.onTouchEvent(event);
}
Same like the code above. Mygesture is an object.
After, the project will implement on GestureListener. Of course, the class will implement all the
methods. Let us override it. Such as fling, scroll, long press and so on.

For the choice of the protocol, the project will select the most basic TCP protocol to deliver the
information. The project will use a computer connection house as a server, and let the server
deal with all the types of execution. The client will run in the background of the mobile phone
program. Let users, via use of an interface, trigger the client operation.

4.24.24.24.2 Equipment/Equipment/Equipment/Equipment/ ChoiceChoiceChoiceChoice ofofofof MaterialsMaterialsMaterialsMaterials

This project will use the same Eclipse that is in the android SDK to achieve programming and to
provide the class and library which are provided from android to write the program.
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This is a picture downloaded from the official website. The android is divided into four layers.
The red layer is the operation core of android, the android operating system, and is based on the
core of Linux.

On top of the red are some packets，which are generally written by C++. They yellow part is
operating environment. Java and android operational environment are similar. The core library
contains some Java common class and library. Here also is the virtual machine which is
developed by Google. It will be used in our project.

Another layer is an application framework which provides the most basic of the API in the
mobile development. The project are mainly based on the app framework of development. In
development, first the project create an android XML document, then use this component in the
design interface. Then realize component function in Java code.

4.4.4.4.3333 UserUserUserUser InteractionInteractionInteractionInteraction SatisfactionSatisfactionSatisfactionSatisfaction QuestionnaireQuestionnaireQuestionnaireQuestionnaire testingtestingtestingtesting

4.4.4.4.3333.1.1.1.1 EvaluationEvaluationEvaluationEvaluation implementationimplementationimplementationimplementation frameworkframeworkframeworkframework

1. Evaluation overall goal

The goal of this test is to test the user’s satisfaction of software, specifically including: human-
computer interaction interface’s visual clarity, consistency, learn ability, flexibility, the user
guide and other performances. Through the test to find out the deficiencies of the system and the
areas thst need improvement.

2. Questions to be answered
Visual clarity
1) Did the application of color make the display clearer？
2) Was it easy to find the information which was needed on the screen？
3) Was the information on the screen logical？
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Consistency
1) Were the menu words and command language consistent？
2) Were the system requirements the same to user action？
3) Was the feedback information correct？
Learner ability
1) Is the term clear？
Flexibility
1) Does the system have the function of direct operation？
2) Could the user can be easily control the display？
3) Could the user change his vision？
User guides
1) Does it offer the menu？
2) Does it offer suitable feedback information？

Through the analysis of the problem above, the project will use the Questionnaire to enhance
user interaction satisfaction.

4.3.24.3.24.3.24.3.2 OrganizationOrganizationOrganizationOrganization TestTestTestTest

The project will design the user interaction satisfaction questionnaire and answer sheet as
follows:

� Compatibility
� Design consistency and standards
� Learnability
� User guide
� System Availability
� The quality of the user interface
� Quality of information

4.44.44.44.4 SatisfactionSatisfactionSatisfactionSatisfaction questionnairequestionnairequestionnairequestionnaire

The project had done a satisfaction questionnaire in the network. This file will record your
feelings of the tested system, so that designer can understand your satisfaction with the system
to help improve the design. The answer will represent your personal point of view. Answer the
questions according to the facts.

1) Does it provid the appropriate feedback?
囗 Yes, have feedback囗 Not bad囗 Not enough

2) Do you think the interface design is beautiful?
囗 Beautiful,I was impressed囗 General,do not feel anything囗 Ugly,I do not like it

3) Is the display of the content of the screen too dense? It is same trouble?
囗Will not bring trouble囗 General,and sometimes not easy to find囗 Too many things and
inconvenient
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4) The writing and color is clear and easy to identify?
囗 Clear and easy identify囗 General,did not pay attention to it囗 Not clear enough,makes the
eyes uncomfortable.

5) Is it providing a search function? If yes, is it helping you?
囗 I often use search ,find useful囗 Sometimes,but not helpful囗 NO

6) Is it providing all the information that you expect?
囗 Yes 囗 Not bad囗 That is not what I want

7) Is the function used flexible and convenient?
囗 Easy operation囗 Not bad囗 Inconvenient

8) What other features should be added in the system?

—————————————————————————————————
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5555 ResultsResultsResultsResults
5.15.15.15.1 SmartSmartSmartSmart HouseHouseHouseHouse useruseruseruser satisfactionsatisfactionsatisfactionsatisfaction analysisanalysisanalysisanalysis

This test has 8 questions. The writer asked 9 people. Each subject has three answer choices: "1"
represents very poor, "2" represents general, "3" represents very good. If the statistical average
is over 1.5 that means the user is satisfied. Anything less than this value means that the system
in this area doesn't meet the requirements of most users. The last question requires users to
seriously consider and put forward constructive suggestions.

User satisfaction answer diagram

Out of seven test questions, six questions were answered with an average of more than 1.5. Five
questions averaged greater than two. Only one problem did not reach 1.5. The highest value was
the second question "Do you think the interface design is beautiful", which reached an average
of 2.22. This indicates that the design of a smart house is nice and that the user can easily use it.
Most of the users think the interface is clear, flexible, and easy to achieve their expectations. The
minimum value was the first question "Does it provide the appropriate feedback." It averaged of
1.44 less than 1.5. That indicates that most users are not satisfied about the feedback they
receive. It reflects the drawback of the smart house.

In summing, many users think that the project can add more practical equipment in a smart
house. If the user could move devices in a smart house it would be nice. But generally, customer
satisfaction of smart house is good. On a whole, it meets the requirements of the user.
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5555....2222 DiscussionDiscussionDiscussionDiscussion aboutaboutaboutabout restrictionrestrictionrestrictionrestriction

Handheld mobile devices present a problem which is that they have a small display. That
problem has been holding back the application development of these devices.

To browse on a mobile phone with a small screen is very inconvenient. Its efficiency and
naturalness need to be improved. Physical size and interactive device is a restriction and directly
affects the efficiency and naturalness.

If the user wants to browse, they often need to scroll many times to locate the information
which they are looking for. During the process of reading, one needs to repeat this operation.
This not only reduces the browsing efficiency, but also makes the user to be burdened with
reading. Therefore, to improve efficiency and reduce the user's burden it is an important issue in
developing a mobile phone.

The writer came up with a good method, which combines a thumbnail, zoom tools, and other
methods, which makes it easy for users to browse. If the clarity of the screen is not enough,
designer can use the zoom in and zoom out option. Designer can use the menu bar and sub-menu
to choose. This way is always available for people to use and ensures the naturalness of
interaction.
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6666 ConclusionsConclusionsConclusionsConclusions

HCI development has been rapid: from the beginning of computers using complex commands to
the current desktop operating and voice operation, the change is enormous. It has been one of
the most important research projects in the world, and consequently, HCI will be used as our
research project.

This paper introduces some knowledge of HCI, but the witer know that HCI is a comprehensive
field and its development requires a joint effort from computer hardware, software, network,
cognitive psychology, ergonomics, and other disciplines. Understanding in the broad sense
focuses on the user experience. Combining the HCI model and HCI interface design research
and analysis, the writer know the usability goals and the user experience goals. Understanding
HCI with the intuitive significance, means it is interaction with the computer and the machine:
Keyboard Input and touch operation. Our research is interact with the interactive house by touch.

HCI design emphasized the user-centered design. In each step of developing products, one must
put the user first. Hence writer studied the user goal experience and analyzed the human-
computer interfaces user requirements. At the end of the paper, writer made a user satisfaction
questionnaire test and the investigation results show that our project was good, and generally
meets the users' demands.

Human-computer interaction research and industry have seen significant development. The
writer still need to grasp the reality, increase investment, and strengthen cooperation between the
business community and international HCI research. Vigorously developing HCI professionals
created a new situation for HCI. The problems and research of human-computer interface design
are also important in the study of HCI. The writer expect a growth of ambitious people who will
keep forging ahead and who will create a new realm of HCI.
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7777 FutureFutureFutureFuture ofofofof humanhumanhumanhuman computercomputercomputercomputer interactioninteractioninteractioninteraction
7777.1.1.1.1 IIIInteractionnteractionnteractionnteraction RecommendationsRecommendationsRecommendationsRecommendations forforforfor FurtherFurtherFurtherFurtherWorkWorkWorkWork

You can imagine a scenario: the owner of smart house comes home; the air-conditioning is
running, the bath slowly filling with water, waiting for the owner to have a bath. The radio will
begin a pleasant melody for the owner on time. The TV will begin a wonderful TV shows for the
owner. This is a dreamlike scenario of a high-tech home.

The future is difficult to predict. Suppose that 100 years ago someone suggested that every
bedroom in the United States would soon have a bell that anyone in the world could ring
anytime, day or night. Would you have believed it? Nevertheless, the telephone caught on and
has become a technology conspicuous only by its absence[14]. If you can better understand
human beings, then you can produce better interaction design. The key to high-tech homes
comes down to the modern“human computer interaction.”

You can imagine the future human-computer interaction, perhaps the images will be achieved by
development of science and technology. In fact, because of people's intelligence, it is not
constant variables. The variable which was created by variables is unpredictable. You can
assume that human-computer interaction will become a necessary part in our living and play a
bigger role in the future.

7777.2.2.2.2 ProcessProcessProcessProcess andandandand ChallengeChallengeChallengeChallenge ofofofof Human-ComputerHuman-ComputerHuman-ComputerHuman-Computer InteractionInteractionInteractionInteraction

University of Washington Computer Science and Engineering Professor James Landay said: A
vision of the future, you can interact with the computing, not the computer. Human-computer
interaction technology not only reflects the history of human perception world, but also provides
a new view of future society.

Ubiquitous Computing (Ubicomp) was proposed by Weiser, Chief Scientist of Xerox PARC in
1988 [9]. He believes computers will disappear in the long run, but these will disappear not
becauseof the consequences of technological development，but because of the effect of human
psychology, for computer becomes is everywhere. When humans have a good enough grasp of
certain things, these things and our lives will not be able to be separated. Just like paper and pen
are everywhere, computer will be invisible in the future, but computing is ubiquitous. Just like
the oxygen that hourly breathe, you can’t see it but we you experience it.

The disappearance of the computer, does not mean computers will be gone, it just hides the
control interface, which makes the user pay more attention to the task itself, not the operation
mode. It also makes the human-computer interaction become more free, comfortable and
convenient. It completes this leap so that the human-computer interaction can provide better
service for the disabled and the elderly. Of course, even if interface disappears or computing
becomes ubiquitous, its kernel value is HCI design.
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