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Abstract

This project is designed for visually impaired persons where the users can experience
computer games same as normal person do but using different methods in term of output
and input devices that will be used in the system. The approaches that will be used are
the system will make the most uses of the audio output because visual output is
irrelevant for this project and a touchscreen will be used as the input device to enable the

users interact with the system by tapping on the screen.

-ii-



Table of Contents

CHAPTER 1 INTRODUCTION 6
1.1 Background..........ccooievmienimnriisiinceeenceeresmssana e cenas 6
1.2 Problem Statement..........cccovveenneconninesem e sseesenieenee 7
1.3 OBJECHIVES .oveeeeeceesiieee et s e e e esesssseseesee e mesassreess s e nssnesnens 10
1.4 Scope of StudY...ccoccovnirercr e 10
CHAPTER 2 LITERATURE REVIEW 11
CHAPTER 3 METHODOLOGY 17
3.1 Phase 1: Research and Literature review........cccooevevennnnce. 18
3.2 Phase 2: Planning and Design .......cccceveurmreeirievnnennressnens 24
3.3 Phase 3: System Development ............ccocovveccemnrrneccecncnnn. 25
3.4 Phase 4: Evaluation, Testing, and Further Enhancements . 30
CHAPTER 4 RESULT AND DISCUSSION 31
CHAPTER 5 CONCLUSION 42
REFERENCES  .......... eeserssenannas retstensssrerernusetaseastesrerranvaeasonsassnans 45
APPENDICES  ......... heetrseratisnesiresnisearertatsertsersansnrrassisensousbrareneranes A8

~ 1l -



List of Figures

Figure No: Title

Figure 1: State of “flow” by Chen Jenova

Figure 2: A schematic...

Figure 3: Rapid Application Development Methodology
Figure 4: Real Sound game CDs

Figure 5: Users can choose variety of stories to read
Figure 6: This screenshot shows to users how to navigate
Figure 7: Story progress

Figure 8: Users can choose whether to read by themselves or hear the audio
Figure 9: Top Speed main layout

Figure 10: Loading page

Figure 11: Main menu

Figure 12: The game

Figure 13: Story menu

Figure 14: Story 1

Figure 15: Quiz

Figure 16: Story 2

Figure 17: System’s flow chart

-1V -

Page

12
5
17
18
19
19
20
20
21
23
23
23
26
26
27
27

28



Figure 18:
Figure 19:
Figure 20:
Figure 21:
Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:

Figure 30:

Main menu

Learn Sound module

Stories module

Game module

Leam Sound sub module: Animal

Learn Sound sub module: Musical Instruments
Learn Sound sub module: Other sounds
Learn Sound sub module: Vehicles

Story sub module: The Lion and the Mouse
Story sub module: Littie Horse

Story sub module: Cried Wolf

The case design

System Architecture

List of tables

Table No.

Table 1: Performance Testing for Different Android Platfoﬁns

Table 2: Usability Testing

Table 3: Further Works

34
35
35
36
36
37
37
38
38
39
39
40

41

Page
32
33

44



CHAPTER 1
INTRODUCTION

1.1  Background

An qudio game is an electronic game played on a device such as a personal
computer. It is similar to a video game save that the only feedback device is audible
rather than visual. Audio games originally started out as 'blind accessible’-games and
were developed mostly by amateurs and blind programmers. But more and more people
are showing interest in audio games, ranging from sound artists, game accessibility
researchers, mobile game developers and mainstream video gamers. Most audio games
run on a personal computer platform, although there are a few audio games for
handhelds and video game consoles. Audio games feature the same variety of genres as

video games, such as adventure games, racing games, etc. [1].

This project can benefits the visually impaired persons to enjoy play games like
the normal persons do. Although they may be experience different methods when using
the games, it is still much more the same as normal games currently in the market.
Furthermore audio games market is still scarce for the visually impaired people. This

may limited their entertainment preferences unlike normal people do.

This research focuses on the contents, input and output that are suitable to
visuaily impaired person. The content of the game may consists of different genres such
as role playing (RPG), action, racing, sports and many more. The input also plays an
important role so the research may focus on the input interfaces required so the user may

find 1t is easy to use.



1.2 Problem Statement

Touchscreen nowadays has become common gadget in consumer electronics
industry. From mobile phones, tablet PCs, electronic book, MP3 players and many more.
Although it has become common to them, many researchers find that the touchscreen

not feasible for visually impaired persons.

Unlike the controls on a standard gaming device, mobile phone or handheld
device that can be easily felt through touch, touchscreen technologies do not provide any
tactile interfaces between controls and display space. While a visually impaired person
can learn the locations and functions of tactile control panels on current mobile and
gaming devices, attempting to db the same with touchscreen based devices is mich
harder, due to the lack of tactile interfaces between virtual buttons and surrounding
surfaces. This affects the degree of independence that a visually impaired person can

enjoy when trying to use a touchscreen based device [2].

This lack of accessibility may aiso cause the recent legislative programs such as
the American Disability Act that require devices to be accessible to people with visual
impairments. From this journal, the researchers argued in this paper that although
visvally impaired people find touchscreens to be inaccessible, the increasing use of
touchscreen technology presents a significant opportunity to improve several aspects of
assistive technology, allowing good accessibility to be incorporated into the same
devices, and on an equal footing, to interaction for sighted users. They argue this
through the resuits of a questionnaire based study on the use of everyday technology by
visually impaired people, before carrying out a motivated study comparing pessible

interaction techniques on two touchscreen based MP3 players [2] [3].



The issues that must be faced are the costs and the feature access of the device
{2]. Regarding the cost, a dedicated device designed for visual impairments does not
come in cheap because of lacks of demand. When designing a new device that similar to
current devices that marketed to general users, some of their futures and function such as
control buttons must be simplified. Even some needs to be removed in order to meet the
specification that is compatible with the visual impairments. Two main problems when

visual impairments try to inferact with conventional video games:

s Interaction problems: problems in information perception from the game,

problems in transmitting commands to the game [13].

o Level problems: game difficulty level too high, problems to understand the
game play, game speed [15].

With visual impairments, interaction problems are prominent because the
handicap prevents the player from using the natural interface of computer game: the
graphical display. Nevertheless, a way to solve interaction problems is to develop multi
modal communication layers. Multimodality consists on providing several game
representations based on various modalities (graphical, audio: speech synthesis, haptic:
force feedback, tactile: braille terminal) and several game controllers also based on
different modalities (joypad, joystick, speech recognition, breath). So, accbrding to iis
abilities, he (or she) could choose which modality to use. The audio modality is
currently the main solution to give visually impaired players the access to computer
games. Moreover, this modality has an important potential even if this modality is
underused by the video games industry. They only focus on audio tracks to increase the
immersion phenomenon and not as a way to represent a game. Examples like
“AudioQuake” 4 underline the feasibility of introduce audio representation of

mainstream games [16]. Then, more and more players are looking for new game
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experiences with new interfaces: see the success of “Nintendo Wii” console, haptic
controllers (Sensable Phantom or Falcon Novint) or audio games. With audio games,
more and more players (visually impaired or not) are interested in this new kind of
games: as a example, the success of the website “AudioGames”, which proposes more
than one hundred audio games, a forum, an on-line magazine (Audyssey), etc. More
than the rescarch of a new entertainment experience, the low financial investment
necessary to play these games, also explains their success as well as the improvement of

vocal synthesis and sounds spatialization techniques.

Level problems are more difficult to take into account because the limit between
difficulty linked with the handicap and difficulty linked with the game is very thin.
Indeed, even if tricky levels can prevent the user from playing the game, it 1s also one of
the interest of numerical entertainment. This limit is well represented by the definition
of the state of “Flow” introduced by the psychologist Csikszentmihalyi and extended to
games by Chen Jenova in [17]. “Flow™ is “the mental state of operation in which the
person is fully immersed in what he (or she) is doing, characterized by a feeling of
energized focus, full involvement, and success in the process of the activity”. Se, player

has to aim this mental state to have fun [18].



1.3  Objectives

The objectives of this project are:

o To develop an audio based edutainment application for the visually-
impaired.

e To propose an interface design layout for a mobile audio-based game.

o To evaluate user’s perception on the developed application and interface

design.

1.4  Scope of Study

This research covers on the human blindness, human computer interactions and
the visual impairments. The project also focuses on determining the right and suitable
way to use the input device when playing the game. Critical review of related works on
visual impairments and the touchscreen technology will be conducted to develop the end

product.

This research also focuses on how the visual impairments interact with
electronics devices such as mobile phones, MP3 player, and game controliers.
Furthermore, 1 try to make a research on existing technologies that have been used to
make specific device for the visual impairments and try to improve it so that I can

design a game that simple but fun to the users.

The target users for this application are kids with visual impairment between

ages 5 to 10 years old. The research also focuses on the Android platform.
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CHAPTER 2
LITERATURE REVIEW

1. The Audio Games

Philip Mendels and Joep Frens state in their research that the possibilities of
sound for computer games are largely under-investigated as most games and game
research focus on visuals. However, audio is an important interactive element of games,
and frameworks about game audio are gradually emerging [4] [5] [6] [7]. Although
audio is commonly used to complement visuals in games, they feel that the unique
aspects of audio are best experienced when visuals are omitted. One reason for this is
that the lack of visual information enables the player to use his imagination to visualize
the audio world, like a book requires the reader to imagine the textual world.

Imagination plays an important role in the feeling of presence of the user [8].

They also added that they are interested in audiogames, computer games that
only use audio. They come in all genres, ranging from puzzle games to first-person
shooters. A description of audiogames is given by Friberg an Girdenfors [9] and the
interested reader can find an overview of audiogames on the audiogameé.net website
[10]. The majority of the audio games are made for visually impaired players and are
adaptations of visual games that do not exploit the full potential of audio only gaming.
In line with Rober and Masuch [11] they think that new opportunities will arise when
audio games leave the realm of the pc and if they are not developed for visually
impaired players exclusively. To maximally exploit these new opportunities, interfaces
need to be designed specifically for audio games. Additionally, audio games can be

enjoyed in different settings if the interfaces are made portable.
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Challenge

Baoredom
Abilities

Figure 1: State of “flow” by Chen Jenova

According to Chen Jenova, in games, the “flow” state represents a compromise
between game level difficulty and player abilities. Indeed, if game is too simple, it is
getting boring whereas if game is too difficult, it is stressful for the player. Finally, to
create a computer game accessible for everyone, whatever its physical or mental abilities,
and interesting for everyone, we have to design an auto adaptive game Al to manage
game level difficulty according to player’s behavior. Several methods deal with such an
adaptive Al [19][20].
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2. Game Design

When designing an audio adventure game experience for a relaxed and casual
setting three aspects play an important role: an interactive audio world, an interactive

narrative and a physical interface [4].

A problem with many existing audio games is that navigating the audio-only
world is not a trivial task. The first person shooter Terraformers [10] offers a three-
dimensional world in which the player can move around freely. Several in-game
navigation interfaces (spoken GPS, sonar beep, compass beep) are available, but even
with these interfaces navigation remains rather difficult. Although they fit in the
narrative setting of this particular game, we think that they are not suitable for all
narratives. We also think that these audio interfaces can conflict with the sounds of the

audio world and possibly annoy the player.

Chillingham [11] is an audio adventure game that requires the player to use the
arrow keys to make combinations of verbs, world elements and inventory items. (e.g.
look at — statue) The advantage of this interface is that it is impossible for the player to
get lost. A disadvantage is that the interface is very present: Looping through narrated
verbs, hotspots and items can become tedious and the feeling of traveling the audio
world in an analogue way is missing. Moreover, the element of exploration (searching
for places and items) is lost. These examples show that a balance is needed between
freedom of exploration and ease of navigation. Especially for games that draw heavily
on narrative, navigation should not demand the entire player’s attention. In this paper we

show how the structure of the audio world can be changed to achieve such a balance [4].

According to Johnny Friberg and Dan Gardenfors’ research journal, the
development of game audio has, however, opened up possibilities for people with visual

impairment to play computer games, provided that the games are developed with regard
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to their abilities. There is a growing scene for soundbased games that convey all
necessary information through auditory interfaces. Among the more popular titles are
the games Shades of Doom [12] and Terraformers {13]. New, increasingly advanced
audio games appear regularly and, as the visually impaired gaming community expands
and grows more established, the content and game interfaces of the mature [10]. One
effect of this is that new audio games can start building upon older titles and become
more advanced. Yet, the complexity of today’s audio games is still far behind that of

mainstream games [14].

By providing auditory interfaces, and treating sound with a concern equal to
what normally is exclusive for the graphics, we believe that it is possible to develop not
only functional games, but also aesthetic gaming experiences. This is an important
design principle, in particular since toys for children with special needs today often has a
focus on therapeutic aspects. We want to show that computer games for visually
impaired children do not need to be simplified to such an extent that they resemble the

games sighted children played 10-15 years ago [14].
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Figure 2: A schematic representation of a part of one of the constructed audio worlds [4]

Based on the figure above, to make navigation easier, we restricted the audio
world to a network of paths, rather than a collection of open spaces that can be explored
freely. A network of paths can still become quite complex: The player needs to know
when he is at an intersection, and how to move the player-character into a side-path. To
give the audio world a clear structure, we constructed it out of scenes with each a

matching ambient sound and/or music, and assigned a single path to each scene [4].

When the sound of an adjacent scene is heard, the player can select to exit the
current scene and automatically move the player-character to the adjacent scene. A path
can be discontinuous (open-ended) or continuous (closed). We initially chose for
continuous paths because of their inherent spatiality (the path encloses the space of a
scene), and because they can be mapped easily to a rotational controller, which is
discussed in the next chapter. A continuous path can be abstractly modeled as a circle,

<15 -



although it can have any closed shape in the imagination of the player. When the player-
character walks audio footsteps are played, matching the terrain of the scene and the
speed of movement. Each path contains hotspots that can be places, objects, characters

or scene-exits [4].

When the player selects a scene-exit the player-character automatically moves to
the adjacent scene and the ambient sounds of the current scene and the adjacent scene
are cross-faded. Sometimes hotspots are triggered automatically (e.g. the player-
character slips over something), but in most cases the player has to select them. We
found out that it is already possible to create engaging simple adventure games by
offering the possibility to explore and select hotspots. New ideas for interaction evolved,

for example that the controller can represent an in-game object (the codelock in figure 2)
[4].

« W+



CHAPTER 3
METHODOLOGY

The project adopts a Rapid Application Development life cycle and is segmented
into four main phases. Phase 1 mainly involves research work. Phase 2, 3 and 4 make
up the main development stage. A Gantt chart on the project schedule is crafted (see

Appendix 1-1).

The project’s methodology is based on rapid prototyping which enable the
developer to program faster but at the same make it easier to modify certain code in the
development process. This stage covers feasibility study, planning, analysis, design and
implementation. The developed modules from the iterations will be evaluated, inspected
and further enhancements will be made, if needed. The rapid methods could align the

development of the proposed optimization technique with academic standards.

RAPID APPLICATION DEVELOPMENT (RAD)

Planning wmp Analysis  mmp Design mmp Buld mmp Test mmp Deploy

_- r. “Design -

Develop

Figure 3: Rapid Application Development Methodology
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33 Phase 1: Research and Literature review

The project is initiated with a detailed background study on the human computer
interaction and blindness. Related works on the visual impairments interaction is also
examined to identify the problems that related to the research. This will done by reading
through some journals, website or any reliable sources that related to the project. I have

found some Audio Games that is available in the market:
Real Sound: Kaze no Regret (1997)
Developer: WARP Inc.

Publisher: Sega

Platform: Sega Saturn & Dreamcast Console

Designer: Kenji Eno

Gameplay:- G
Figure 4: Real Sound game CDs
e Player spends the majority of the time listening as the story unfolds.

e At critical forks in the plot line, a set of chimes will ring, alerting the player that

it is now his job to choose the course the plot will take.

e The choice that is selected is confirmed with the controller and the plot resumes.

B



iReading — Stories Collection |

Developer: Dam Chen

Platform: Apple 10S

Figure 6: This screenshot shows to users how to navigate.
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Figure 7: Story progress

The lion woke
up, and was very

Figure 8: Users can choose whether to read by themselves or hear the audio.
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Top Speed
Developer: Playing in the Dark

Platform: Windows 98 and above

Figure 9: Top Speed main layout

It is a racing game based on sound. The goal is to reach the finish line as fast as possible

without crashing. The game contains following features:
e choose between two racecars or two motorcycles

e choose between 8 racetracks or select one of the 4 street adventures containing

different road surfaces, sounds and weather effects
¢ choose between automatic or manual transmission
¢ maintain track records and compare them with others

e input device: Keyboard



Sound Match
Developer: spokko
Platform: Apple i0S

Sound Match is a twist of the classic memory game. Remember the sounds and put them
in pairs. Packed with sounds and animations, Sound Match gives users a chance not only

to test their memory skills, but also to compete with others.
Sound Match includes:
e Multiplayer Versus mode - challenges other players
e Achievements - try to get them all!
e 25 unique sounds

e 3 Difficulty settings - Each making the stage bigger with more sounds to

discover.

e Global and local high scores - compare your skill with others from around the

world

w3



Figure 10: Loading page Figure 11: Main menu




3.2  Phase 2: Planning and Design

Preparation for audio game includes identifying and planning on the feasibility and
procurement of tools and parts to design the game and input device. Installation of the
Android software development kit (SDX} is required to do programming atd run the
simulations. As both of the games mentioned above are on console and Windows
platform. I would to design this game to run on Android mobile platform. The gameplay
will be much more the same with Real Sound but I will simiplify it to meet the time
constrain and resource available. The user will interact while playing the game by using
only 5 buttons on the mobile device’s touchscreen. The users will recognize the buttons
by using their touch sense. To minimize the hardware cost, I prefer Samsung Galaxy S
with capacitive touchscreen. I think this device is suitable for prototype. Along with the
touchscreen device, a punched cardboard resembled arrows shape will be used. Here are

the specifications of the hardware that I will be using for development.

Hardware
- Samsung Galaxy S
- Samsung Hummuingbird S5PC110 (ARM Cortex A8) 1 GHz
- 800x480 px, 4.0 in (10 cm) at 233 ppi WVGA Super AMOLED (0.37
megapixels)
- 512MBRAM
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3.3  Phase 3: System Development

In this phase after acquiring identified devices and software needed, the development
can be start. First, using the touchscreen we need to identify the areas on the screen for
input locations: up, down, center, left and right. The coding will mainly in JAVA and
XML involve the five inputs mentioned before. The mobile device is runming on
Android 2.3 platform, so to be able to develop program for this OS, I will be using

Eclipse as IDE for programming. Here is list of software that I will use:

- Android SDK
- Eclipse IDE
- JAVA & XML
- (oldwave
- Record & Edit audio clips
- Adobe Photoshop
- Designing buttons and others graphics interface if required

Project Key Milestones

FYP II Progress Report (Done) — 7 November 2011
Pre-EDX poster presentation (Done) - 30™ November 2011
Final Draft Technical Report (Done) — 7™ December 2011
Viva presentation - 21* December 2011

Final Dissertation — 28" December 2011

b
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The Game & Storyboard

After considering the time and resources limitation, a decision has been made regarding
the content of the game. 1 have decided to develop a kid’s edutainment application
combined with some learning and game elements. When the application is launched,
users can choose which 3 types of contents; Learn Sounds, Stories, and Memory Match
Game using the assigned buttons. In memory match game, the right or Wrong answer
will be accompanied with the device’s vibrations. Basically there are 3 basic layouts for
this application which are main page, story, and quiz. Each of these layouts will have
same inputs (buttons) with each buttons will be assigned to certain functions. This is the

initial first draft of the layout.

Figure 13: Story menu Figure 14: Story 1
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Figure 15: Quiz Figure 16: Story 2
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Flow Chart

[ start

Main Menu

tearn Sounds Yes Stories

Memory Game

Start Learning Start Game Start Stories
Module Module Moaodule

\

No

Finish?

Yes

End

Figure 17: System’s flow chart
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Problems

During the development process, there is only one problem which is how to make the
device’s screen to become tactile so that users who have visual disability able to use
their touch sense to recognize which buttons that they need to choose and press because
capacitive touchscreen is very sensitive to touches. 1 have overcome this problem so that

users will fully experience the game.
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3.4  Phase 4: Evaluation, Testing, and Further Enhancements

After the final product is finished, a test will be conducted to specified users to obtain
their feedbacks regarding their interactions with the game. After getting their feedbacks,
we may try to improve it based on what they have specified. What I have planned for
future enhancements are:-

Create a suitable background images

Replace buttons with suitable size

Include sound effects

+

L]

Improve tactile features of the system
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CHAPTER 4
RESULTS AND DISCUSSIONS

DATA GATHERING AND ANALYSIS

Prototype Testing

A usability test of the application has been conducted. The test users are consisted of my
colleagues because we cannot try to reach the target users (blind kids) because of the
time constraint. The test users were blindfolded been given the android smartphone and
Jlaunched the application. The test users will use the application’s features and each of

them gave their comments on how to improve it.

“The learning will become more fun to the kids because of the variety of sounds that

they can learn”
Ahmad Farid Sainuri, BIS Student

“The game is interesting. It would be great if more you put more sounds in it”
Syazwan Abu Bakar, ICT Student

“The tactile hardware is very useful when using the smartphone touchscreen because if
people who cannot see can sense using their tovuch to navigate the application”

Izzat Aziz, ICT Student
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EXPERIMENTATION AND MODELLING

After developing the system, tests were carried out to check whether the system works
on different hardwares and how it affects the system performance. There will be also
survey to check on the system interface to see if there the effectiveness of the system

and improvement need to be carried on.

The first test is to determine whether the system works well in different type of
phone that is using Android operating system. This test is basically focusing on

the performances of the system.

Phone Model Android Platform Remarks

HTC Desire HD Android 2.3.3 Installation successful | and

application is similar to emulator.

Samsung Galaxy S | Android 2.2.3 Installation  successful  and

application is similar to emulator.

Table 1: Performance Testing for Different Android Platforms
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The second test is obtaining the user satisfaction that includes system interfaces,

systems problems and defects.

Elements Rating Remarks
Application ) ) o
5 The mstallation to the devices is easy.
installation
The interfaces can be improved in future
Interfaces 4
works.
] Other new functionalities could be added to the
Functionality 4 .
system in the future.
Time to run 5 The application does not take long time to run.
Choices of color - No need to because it is for blind users.
Icons used - No need to because it is for blind users.

Table 2: Usability Testing

Marks:

1 = Very dissatisfied

2 = Somewhat dissatisfied

3 = Neither satisfied nor dissatisfied
4 = Somewhat satisfied

5 = Very satisfied
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Prototype - Interface

After getting the feedback from the test users, some modifications on user interfaces
have been made to improve the user’s experience. Two standardized navigation buttons
will be put into each layout except in Game module; INFO and BACK. The INFO
button will play the audio and explain to the users what each buttons do and where the
users currently are and BACK button will link the users to the previous menu. Below are

the final design layouts of the interface.

Figure 18: Main menu. To navigate, users can
touch the center button. An audio will be
played explaining how to use the application.
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VEHICLE | INFO MUSIC

Figure 19: Learn Sound module. Each button
has been assigned to certain type of sound.

Figure 20: Stories module. There are 3 stories
available to users. Users can start by touch

any of the 3 buttons assigned to each stories.

-35-
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Figure 21: Game module. This module
contains the sound match game. The game is
similar to Sound Match on iOS mentioned in
the previous section.

Figure 22: Learn Sound sub module: Animal.
Press each button and it will play the sounds.

i Y e



Atdiovenre

DRUM || SAXOPHONE |

1

TRUMPET

i Figure 23: Learn Sound sub module: Musical
Instruments. Press each button and it will play

the sounds.

? GUITAR INFO PIANO

Figure 24: Learn Sound sub module: Other
sounds. Press each button and it will play the
sounds.

DOORSHUT INFO RAIN
THUNDER WIND  BACK
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Figure 25: Learn Sound sub module: Vehicles.
Press each button and it will play the sounds.

AIRPLANE INFO SHIP

Figure 26: Story sub module: The Lion and
the Mouse. Press each button and it will play
each’s story part.

‘ PART2 | INFO PART 3
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Figure 27: Story sub module: Little Horse.
Press each button and it will play each’s story

, part.
' parT2 INFO PART 3
Figure 28: Story sub module: Cried Wolf. B
Press each button and it will play each’s story '
part. | PART2 INFO PART 3
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Tactile Device

To improve the tactile features of the application, a special hardware must be designed
and develop so that the users can use their touch sense to touch the buttons in the
application. A case made of mounting board with 9 holes on it has been made. Below is
the design of the case. This case will put on the touchscreen after the application is

launched.

Tactile Device

e o o
O 0O
o o o

Figure 29: The case design.
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System Architecture

! Module 1: LeamAbout |

I Sounds :

| SR S g g

AudioVenture ! Module 2: Listen to Story 1
Application - 5 "

! Telling :

PRaAPK) | eetesmemsdde e
| Module 3: Sound-Match
S o gt Ac s SO

Figure 30: System Architecture.
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Recommendations

The inspiration of making this application is to encourage the amateur and professional
developers to develop software for all people including those who have some disability.
This application is very basic but developers can get the idea from it to make it better in

the future.

By having this application, it will create more excitements for the blind kids in learning
and playing. They will be not left behind with the mobile OS platforms keep expanding
and more developers are now creating a lot of applications. So there is no reason why

we cannot create applications for them.
Several things can be done to improve such as:-

- Add more variety of games ranging from adventure, puzzle and so on instead of

only memory game
- More types of learning modules for kids
- Add more sound effects
- Improve the hardware so it becomes more tactile to users
- Study more on human blindness and how they interact with the surroundings

- Focus more on what are they really need in this application
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Suggested Further Works

o1

*All the activities included in the above table are subject to changes according to time

No. '
~ PROTOTYPE TESTING:

. ANALYSING:

. DELIVER

.~ Identification of potential user
- Check whether it meets the requirements

- Prototype testing by the user (internal and external)

- Compile all data from testing

- - Rectification / modification

~ DESIGN:
. - Modify (if possible)
" Present the application to the users (if the

- application can complete earlier than the estimated -
. time)

consfraints and availability.
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Title ' Duration

i 2 weeks

2 weeks

© 2 weeks

1 week

Table 3: Further Works,

Week

8" and 9

9 and 10"

11" and 12
12°

13"
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