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Electric Wheelchair Using Full-bridge DC-DC Converter

NTIEY  UieyTs

Chengchan Kaewanuchit

Abstract

This paper presents an electric wheelchair. The main power of this electric wheelchair
are two DC motors rated 24 V 16A 300W. We use two DC-DC full-bridge converters controlling
two DC series motors. Also the electric wheelchair can also be braked using regenerative
braking method. We use the PWM technique for controlling speed motors. We use a
microcontroller for generating control signal. This electric wheelchair can be run at 5 km/hr with
0 kg weight. The maximum weight is 85 kg for straight road and 70 kilograms for the 15° ramp.
e rﬁaximum speed is at 8.5 km/hr for the straight road. The battery can be used 1 hour 10

linute with no regenerative brake and 1 hour 30 minute with regenerative brake.

ywords : Electric Wheelchair, Full-Bridge DC-DC Converter, Regenerative Brake Method
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COMPUTER TRAINING PROJECT FOR VISUAL IMPARIED PERSONS

WNANLTEARAT NEsAgUATsL, WILsUIE (FaINNITS
AnzAnEAmsuazmaluladl naadrinisannismalulad

MS. PRAPATSRI KIATSUKSATHIT, MR.TANAWAT RUANGTEPRAT
FACULTY OF SCIENCE AND TECHNOLOGY

DEPARTMENT OF TECHNOLOGY MANAGEMENT

ABSTRACT

In today’s world of technology, there are thousands of cutting edge hi-tech products be
offered in the market. However, those technologies have been designed to accommodate
among ordinary people. Believing in an equal opportunity to learn and improve its own quality
of life, computer technology should be used as a vehicle to literally make the better life to those
who have less fortune in physical abilities.

The purpose of this project is to acquire the needs and the essential of the blind in
using computer technology in order to reduce the difficulties in their daily lives and assist their
lifelong learning education. The limitations of the visual impaired with the assistive technology
will be studied as well. The information is collected by interviewing the visual impaired persons
and the instructor of the Bangkok School of the Blind. The information received is proposed to
set up the computer training center for increasing the potential of the blind through the training
courses. By this approach, the center will be able to provide programs which is included
speech synthesizer, text-to-speech and PPA Tatip program thru the training courses in both
basic knowledge and advance levels. Therefore, the visual impaired can enhance and apply
their computer skills and know how to communicate with others via ICT tools i.e. MSN

Messenger. Finally, the center will be a part to reduce a Digital Divide in Thai society.

Keywords: Visual Impairment, Blind, Low Vision, Assistive Technology, Technology

Management, Digital Divide
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Introduction

This proposed project has inspired from the visiting at the Thailand Association of t
Blind and the Bangkok School for the Blind. Surprisingly, the computer using of the visug
impaired has more meaningful and changed lives of those who are attended in scho
Unfortunately, not every blind has a chance in learning the computer usage due to accessibili
and insufficiency of the resources both facilities and equipments. However, thank to rapic
development in information and communication technology (ICT), this digital divide in visua
disability segment could be overcome economically while proofing to be more feasible than
existing ongoing project. This project will need coordinate and cooperate from both private
and government sector in order to make possible sustainability. The technology partner is als
a major key success factor of project’s achievement. Microsoft as the world’s largest softwar
company, as one of major contributor in software investment, has a mission to assist people
around the world to continuously and technologically improve their lives, particularly in less
opportunity communities. Therefore, this initiative would like to present how can deploy the
concept of the e-learning method for the visual impaired people in Thailand in order to raise an
opportunity in computer literature, as well as reduce technical barrier to cyberspace
community.

From the book named “The Fortune at the bottom of the Pyramid” by C.K. Prahalad
Stuart L. Hart © stated that 5 billion people out of 6 billion people worldwide still have no
opportunity to accessible the technology which includes the disabilities in this group as shown

on the picture below:
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The Next 5 Billion

People, not geography

Opportunity for ICT to
enable growth

Needs new business
models and partners

(Source: C.K.Prahalad and Stuart Hart, 2002 and Microsoft analysis)

Computer is an assistive technology to help them to overcome the obstacles of lost
vision in learning and assist them to communicate with others. This project has intention to
capture the benefits from Microsoft Platform (Window and Office) as it is most compatible in

worldwide usage, and easy to find the assisted resources.

- Project Objectives and Scope

This project aims to give the opportunity of education in access into ICT to  the visual
disabled and also to develop their competency based on using Microsoft's Technology.
(Window and Office)

The objectives of this project are as follows:

® To reduce the Digital Divide especially for the visual impaired person and a person

who has less opportunity in the society.

® To leverage the existing ICT infrastructures, which is initially invested for the normal

people, and gain more benefits and marginal returns for the visual impaired segment.

® to purpose the Skill Up center to be a pilot project
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This project will focus on the study of the requirements requested by the member of the:
Thailand Association of the Blind. There are 7,039 registered members countrywide in year
2009. Based on association information, there are approximately 1,500 persons have requested
PPA Tatip program in order to use website of Thailand Association of the Blind. PPA Tatip
program is a Thai-text synthesizer software (Thai-text- to- speech) in which display text on the
computer screen and will translate text into voice when work together with screen reader
software. Hence, this initiative intends to purpose the Skill Up center to be a pilot project. Unde
the Skill Up Program in order to provide the computer knowledge to the visual impaired which

has the first years targeting on 240 of the visual impaired out of 1,500 requested per year.

Information Analysis and Process Methodology

It would be recognized that the most accepted use of computer operating system in
worldwide is Microsoft Window. Approximately 80 % of 67.2 million units worldwide of personal
computer shipment are using this operating system. The evidence shows that most of computer
software and hardware manufactures produce such products which are compatible with
Microsoft Windows. Therefore, the assistive disability manufacturers are in the same trend. To
save their valuable time and budget, they created software and hardware program to assist the

disabilities based on Microsoft Windows Platform.

Computer Usage for Thai visual impaired

Lacking of technology, most of the blinds will face a difficult time to live their daily lives
or have a career. In order to reduce the complicated in their routines, the assistive technology

for visual impaired is an ultimate answer for them to enhance lives. The assistive technology

products are designed to provide additional accessibility to individuals who have physical or
cognitive difficulties, impairments, and disabilities. It can help the blind to explore the world of |
knowledge, communicate with others thru internet, offer an opportunity to develop computer
skills and make a career, yet exploit it for recreation such as listening to the music and get an
e-book through website, etc.  Blind started to use the computer by learning to memorize the
position of letter on typewriter keyboard since in chi‘ldhood. It is an essential for blind to

remember every letter on the keyboard because of the visual limitation. Although the vision
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impaired persons have the obstacle to use the pointing device, they can use keyboard instead

with the button Page UP / Page Down /Home / End/ TAB.

§

Picture: 1 and 2 The demonstration of how computer has been used in blind school. Sources:

The Bangkok of the Blind School at Rachathavee

Picture 3: The Use of Refreshable Braille Display Pire 4: The Use of rIIe Note

Most of the visual impaired software programs are produced by the manufacturer in
aboard and they are available in many languages except in Thai. In order to accommodate
Thai visual impaired Mr. Pholyanon Phutthiphan, who is a software developer with sponsored
by Ratchasuda Foundation Computer Technology for Thai Disability and Visual Impaired
Organization, has created the PPA Tatip program in year 2003.
“2003: develop “PPA Tatip”

® “PPA Tatip” allows blinds to use computer and search information from the internet

on their own.
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® Almost all blind Thais use “PPA Tatip”.

® Promote the educational opportunities for blind Thais helps from the price of

computer and ease in learning computer in adults

® Presented research scholarship from Her royal highness princess Maha Chakri
Sirindhorn, founder and president of Ratchasuda Foundation

® Thailand Association of the Blind acts as center to promote “PPA Tatip” installation
and training”

PPA Tatip program (Thai-text- to- speech) will work together with JAWS for Window
(Screen Reader) and Window Text-to-Speech 5.1(Speech Synthesizer or TTS) to translate from
English into Thai language. PPA Tatip software is a Thai-text synthesizer software (Thai-text- to-
speech) in which display text on the computer screen and will translate text into voice when

work together with screen reader software.

Speech Synthesizer

Screen reader software is able to translate the display text on the screen into a voice
interpretation. The software works as human eyes to read the information on the screen then
connects to speech software, which works as speaker to express the information in the form of
sound. Visual impaired person will then perceive the information by voice instead of reading. In
the present, screen reader software has been developed to analyze different kinds of
comprehension patterns and data presentations such as numerical data from table. Speech

software is also expanded to pronouns the voice more accurate and clearer.
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Screen Reader

Screen reader is the software that capable to convert computer file to voice, which it will
interpret all of the information on the screen into human voice. All the typing, web browser tools,
data files, etc. can be translated. This will help visual impaired person to be able to use
computer as normal person. Screen reader software is now available eg. JAWS, NVDA, Hal by
DolphinHome, Page Reader, etc. These screen reader software are costly and can only
support text file in English. Reading Thai text is then developed and known as Tatip software.

PPA Tatip has to work with JAWs for Windows (screen reader) and Microsoft Text to
Speech 5.1 (speech synthesizer) which provides choices of voice in both sexes and the user is
able to control the level of voice speed as he/she desires. Now, it has developed work it on
Window XP but the program could not work with Window Vista or above version. This Thai-text-
to-Speech has useful for all blind as it help to read the Text message, Email br news on the
computer screen. It is defined that is a new innovation of the assistive technology for the visual

impaired in order to help them using the internet and for their education as the normal people.
Limitation of Thai visual impaired to use the assistive technology

From visiting and interviewing the blind at Thailand Association of the blind, we found
that there are the limitations for visual impaired in Thailand to use the assistive technology as
the following:

1. Thai Website is not standardizing as W3C which the blind cannot access into the
content on the website. Because the blind use the internet to be their library as the normal
people for finding the information. It is very helpful for their blind education. So, Thai developer

software has to concern this point for the accessibility of everyone in the same standard.

“The World Wide Web Consortium (W3C) is the main international standards organization

for the World Wide Web (abbreviated WWW or W3). It is arranged as a consortium where

member organizations maintain full-time staff for the purpose of working together in the

development of standards for the World Wide Web. As of June 2009, the W3C had 388

members. W3C also engages in education and outreach, develops software and serves as an

open forum for discussion about the Web. It was founded and is headed by Sir Tim Berners-

Lee.
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2. Shortage in computer hardware which is not enough for the Thai visual impaired.

3. Higher price of the necessary of the Information and Communications Technology
equipment for visual impairment.

4. All of the software and hardware for visual impaired are use in English language
such as Microsoft text-to-speech required Tatip software (Thai text to speech) for translation
into Thai language and easy to use.

5. Computer training is available only for the blind who attend in the school. Due to

the number of computer is insufficient when compare with the number of blind users.

Planning for set up the Skill Up Center for visual impaired

It is not only that normal people having the demand of using the technology, but also
the visual impaired persons required to use the technology. Skill Up Center is the e-learning
school for blind and low vision (visual impaired) which is planned to ask the financially
champion from Microsoft (Thailand) Ltd and other necessary supports by joint-cooperating
between the Thailand Association of the Blind, and Ratchasuda Foundation. The possible site
is possible to locate at Soi Boonyoo, Dindaeng Road across street of Thailand Association of
the Blind.

Location site:

The Thailand Association of the Blind (T.A.B.)

85/1-2 Soi Boonyoo, Dindaeng Samsannai,

Phayathai, Bangkok 10400

Tel: 02246 3835/ Fax: 0 2245 9846

Skill Up Center will provide Skill Up program which included the basic knowledge of
computer by using Word, Excel, PowerPoint and also the search engine for finding the
information. It plans to provide the advance course of the webpage designed and doing the

graphic for presentation. The detail of Skill Up program will be shown on the following.

Program Design

Qualification of applicant:
1. Must be a visual impaired , at age 12 and up

2. Capable to use touch typewriter keyboard
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3. Must be an active member of Thailand Association of the Blind, annual fee 30
baht, life time 300 baht.
4. Want to learn at the beginning level and / or advance the computer skills as the

training course provided.

Teaching load and Measurement of Skill Up Center

Skill Up Center will be operate from Monday to Friday (10:00 am. —17:00 pm.) and
provide the computer 20 units (10 unit per room ). Estimated 1 student will study from Monday
- Friday with 2 hours class each day (10 hrs/week). In one weekday will be divided into 3 shift
classes as follows:

Shift A : study from 10:00 am.-12:00 pm. (2 hrs.)

Shift B : study from 13:00 pm.- 15:00 pm. (2 hrs.)

Shift C : study from 15:00 pm.- 17:00 pm. (2 hrs.)

In each shift the center can accept 20 students as the same number of computers
available. Then, the maximum capacity for the center is 60 students per day. This group of

students will be graduated in 3 months. Therefore, the Skill Up Center will produce 240

graduated students per year.

s - Tsai3ey UnEeY ASlSALSauLMaNTY
Taya o
;"i:;:a" : STUURTRUMANANITUS WS

T 58, dhsndauinwiwinFausieng TulseFawenau Tnnsdnmn 2551 - 2552

103,303,203 | 27,558 | 750,615 | 1,869,873 0| 68

a1leyAnen 103,289,241 22,694 | 739,301 | 1,573,972 0 69

13,962 11,314 295,901

Source: Management Information System §EUURITRULNALNDNITUTUNG  hitp://203.146,75.17/opecmis/statFull_58.php2year=2552
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From the above table, the Ministry of Education has issued regulation of the Bureau of
Special Education Administration regarding to the number of an instructor towards the number
of disabilities students as 1:15. However, for the best practice the center will set up one

instructor for every ten students, 1:10 as the same standard as the Blind School Bangkok.
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Web

searching the information by using the search engines such as Bing or Google and

teach them to use E-mail.

Presentation / Microsoft Provide the knowledge and skill to presentation at the beginning by creating the 16 hrs. Require the computer fundamental
PowerPoint slide with the graphic picture, VDO, other media and clip art in the presentation for course training
increase the interesting in the presentation.
HTML Code Provide the basic knowledge of HTML code in order to prepare the knowledge 12 hrs. Require the computer fundamental
before attend the web designed course training
Webpage Provide the basic knowledge of create webpage by using HTML code 16 hrs. Require the computer fundamental
course training and HTML Code
Internet and World Wide | Provide the knowledge for using Internet and World Wide Web: in order to use it for 16 hrs. Require the computer fundamental

course training

A person can graduate total of 7 courses (116 hrs.) within 3 months.



Conclusion

This project should be considered as a pilot program which believing in full potential of
people and willing to offer equal opportunity for everyone in society regardless of physical
disabilities. It is important that businesses, governments, community organizations, and
individuals work together to provide the training infrastructure and technology that will release
the potential of all under privilege people to be a working part of social economic wealth as well
as to live up the personal competent to fulfill their own endeavor and dream. This project is
trying to close gap between normal people and the under privileges people in fast development

technology circumstance.
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