DOSVOX – changing lives of thousands of Brazilian blind people
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1) Introduction - a personal perspective: how DOSVOX has been created

In August 1993, I entered the Computer Graphics class of the Computer Science course at the Federal University of Rio de Janeiro.  Suddenly I noticed a student in the first seat, with strange eyes.  I realized immediately that the boy could have some vision problem.    I walked to him and we had the following conversation:

· "Hi, what is your name?”

· "Hi, I'm Marcelo Pimentel."

· "Pardon, are you blind or have some serious problem with your vision?"

· "I'm blind".

I became a bit confused.  How to teach computer graphics, a subject that is almost totally visual to a blind person?  Computer Graphics is also a mandatory discipline in the Computer Science course.  A complicated situation.  I decided to think with more time.

· "Marcelo, you know that this discipline deals with visual subjects.  So I think you will have serious difficulties to understand what will be taught.  Are you sure you want to study this?"

· "Yes, teacher, I want".

· "Well, let's talk about this after the class, OK?”

I taught in the class, thinking all the time in how to solve the blind student problem (in reality, the problem was mine: how to teach him).  Obviously, I could ask the Department to liberate the student of the course, but I felt that it would be important for his academical formation to study some important mathematical subjects that are part of the computer graphics theory.  There should exist some way, like substituting the visual part by something more useful for the student.

At the end of the class, I didn’t have any conclusion.  I decided to know more about the student and his problems.

· "Do you know programming? "

· "Of course, teacher, if not, how could I be here?”

· "And how do you create programs?”

· "Well, when I entered the University, my father gave me a microcomputer, an IBM-PC XT.  I know where the keys are, and I type in, when I complete I call my father, he reads the screen to me, and this is how I program".

· "Is there in your computer any equipment that could help you in reading the screen or in your interaction, making easier your use?"

· "No, teacher.  These things are very expensive.  My family couldn't pay for this."

· "Well, Marcelo, I will thing more in your case, and I'll tell you later what to do with relation to the course."

· "Ok, teacher".

Marcelo didn’t tell me the whole story.  In reality his relationship with the teachers was not so easy.  He was obliged to find, for every discipline in the course, ways to communicate with the teacher.   His Braille writing was not useful, for example, in exercises and examinations, because neither the teachers nor the other students were able to understand it.  Some professors had helped him, some agreed to submit him to oral examinations, some accepted to let him read aloud the Braille answers for the examination, but others didn’t like to have a “different student” with “different needs”, with the following discourse “this is a problem for the university, not mine”.

I went home, thinking how to solve this case.  I knew that, since the 70's, many computer interfaces for blind people use have been developed.  Even in Brazil, there were dozens of blind people working as programmers or system analysts, aided by this equipment. Those interfaces, however were very expensive (the cost of a very simple system was above US$3000,00 in U.S., much more in Brazil due to importing taxes), and so not adequate for broad use in the context of a development country like Brazil.  Even our University didn't have a system like this in 1993, when multimedia in microcomputers was just beginning in Brazil.

Then I decided then to adapt the course for the blind student, maintaining all the mathematical subjects, and substituting the visual part for an oriented work that could lead to the creation of (non graphical) facilities for other blind students.  The academic commission of the University has approved my idea.

The key of our work would be the construction of a system that could be used for students with medium-low-class families, using inexpensive or old equipment that they could buy or obtain by donation.   It seemed more or less obvious that the building of a system based on voice synthesis would be the correct choice, because it would not involve complicated and expensive mechanical aspects.  The cost of soundboards (now very common and cheap) was prohibitive for broad dissemination in Brazil in 1973.  Then with digital-to-analog converter, built with resistors and a small amplifier, there should be possible to create a hardware-software interface for a PC to produce Portuguese speech.  The hardware cost (not including the microcomputer, obviously) would be less than 10 dollars.

If our intention was that everybody should use the system, it should speak Portuguese.  This seems to be a fool thing, but imagine a system build for Americans that speak only French!  The think is worst in Brazil, where less than 0.1 % of the blind people speak another language!

Then I discovered immediately then that there were many research for English speech synthesis, but very little for other languages, nothing for Portuguese.  Then I had to begin from the beginning, first working with pre-recorded speech only, but quickly building a simple Portuguese speech compiler and synthesizer, a hard task, specially because Portuguese has a very different phonetics compared to English, and so there were no books with “ready to use” rules or tables.  The result (this now sounds fun to me, because I’d never think to build such a thing) was the first complete set of routines to Portuguese speech synthesis ever built.

But more than speak Portuguese, the system should have a very friendly interface, so the learning time should the minimum possible.  So, Marcelo, oriented and helped by me, have been building in his course the first pieces of what is our DOSVOX system.

At the end of the course, Marcelo was approved with 9.5, what if really a very high grade, for the computer graphics course standard.  What is really important, Marcelo acquired total independence to use computers, using not only DOSVOX but also learning to use an immense set of tools “for common people” that were available in the university.  He worked with me and other students for some years, until he left the university and could get a good job as a system analyst for microcomputer based products.  In particular, he has received the “Young Scientist” Prize, one of the most important awards in Brazil for undergraduate students, in 1997, for his participation in the development of Dosvox.

2) The visually disabled people and the structures for their support in Brazil – the assistencialist perspective


If we look at the History books, trying to visualize how the blind person was seen in different cultures, the result will not be a beautiful picture.  Blindness (or in a more general case, the severe visual disability), has always been interpreted as a God’s punishment, and the person, being considered as “serious problem for the society”, was generally dead or put aside any social relationship.  

An extreme case is the fact that, still today, in the (now almost exterminated) Brazilian indian society, when a blind child is born, he is let, newborn, to be eaten by the animals in the forest.  Fortunately, the “civilized” society (the same that almost exterminated the same indians0) doesn't follow this so radical attitude...  To kill a newborn is not accepted by the society, but in a lot of cases, this same “evolved society” still isolates the individual under the variety of forms, including specially his transformation in a beggar, in the case of poor families, or the permanent reclusion at home or in “charity institutions”, in the case of richer families.


The possibilities of read and write in Braille, 150 years ago, made the difference as it propitiated the access of blind people to culture, making possible to these people to study, in a time where the technological development was rudimentary.  However, although the countless advantages over any other writing method for the blind, the Braille technique embeds the need of a transcription: the texts normally written “using ink” must be copied to this tactile form, and as common people don't read Braille, the texts produced directly for blind using this process must necessarily be transcribed “using ink”.   

It is thus easy to explain why blind people (all over the world, but in particular in Brazil) only got to be educated and to develop culturally through an extremely strong connection with which we could call  “institutions for the blind”, originally conceived like boarding schools, where the blind child passed most of her childhood and adolescence, and where there was the necessary infrastructure for education, totally dependent of the transcription ink-Braille process and of people, generally voluntary, to read texts written with ink.

The operational vision of these institutions was completely assistencialist, and their finances depended from direct support from the State or from “meritorious people”, rich people that provided money to the institutions.  This reality had as consequence the fact that a visually disabled person was always seen (including seen by himself) as a “miserable blind”, a person who should be not only helped, but totally supported by these institution of by means of “retirement due to disability”, paid by the State.

This model is now widely combated by the inclusion politics, with ardent defenders and strikers, because the segregated person also is lead to have a very restrict set of relationships, isolated from the external world.  In spite of these distortions, it’s very important to note the role that these institution had (and already have) in the educational formation of the blind people in Brazil.  Most of the “now successful” blind people had a strong connection with these institutions.

So, until the 1970’s, the structure for the support to the visually disabled was purely assistencialist.  The main institutions were maintained with government or money of rich people, and inside them, volunteer readers used to read aloud for the blind or write Braille transcriptions manually.  This situation changed a bit when the portable tape recorded began to be used, with a strong impact over the Braille culture, because it was now possible to have access to literature “mechanically”, and be a bit more independent from the “voluntary readers”, that could now record only once and be listened by hundred of people.  The cultural change due to the availability of cheap tape recorders didn’t change, however, the assistencialist perspective of the past: the same (and even) institutions remained with the same vision of “how to support the blind”.

On the mid of 1980’s, in the developing countries like Brazil, there was a big change in the structure of the finances, due to the world crisis generated from the globalization scenery.  In particular, many big and old firms that usually supported institutions for the blind were broken, and the Brazilian State was also obliged to cut almost every support given in the past.  This provoked the need the urgent seek for new partnerships for the institutions and for new activities that can help them to survive.


This new situation also put in check the working style of the ancient and solid institutions, the segregated education, the different relationships involving the disabled.  The government and the backers have been obliged to evaluate the effectiveness this “working style” and its investment/result ratio.  As an immediate result, there was a big worsening on the life’s quality of the blind, gotten used by the assistencialism.  For example, food and bed assistance for blind children were dramatically cut, with strong impact on the poorest families.

This scenery was reinforced by the movement initiated in the United Stated after this country was defeated in the Vietnam War, with thousand of disabled veterans claiming for opportunities.  After a strong movement these people really got the necessary support of the society and the government for their development, and became a model that was followed in many countries of the world.  A “productivity model” in the U.S. changed the assistencialism, and this model has a profound impact on the quality of the disabled lives.  The computer and microelectronics technologies had a tremendous importance in many areas, not only giving employment opportunities, but specially providing tools to creation of “rehabilitation prosthesis” of all kinds, in particular for severe disabilities like blindness.   In particular, many devices have been created to allow the access of blind people to computers, including Braille displays and Voice Synthesizers, allowing the employment of many American blinds in companies that make use of computers.

Some of this equipment has been installed in Brazil, in the beginning of the 1980’s, on an interesting commercial strategy of IBM.  Some big companies and some banks, have installed terminals with voice synthesis (of English only), allowing that a small number of blind programmers (40 more or less) could be trained and employed.  However, the high cost of each terminal, the English synthesis and the exclusive use connected to big computers, were the main reasons for why so few blind people had, for almost 15 years, access to computers in Brazil.

3) The creation of DOSVOX and the dissemination of computer technology for the blind in Brazil

The main factor for the quick dissemination of technology in the Brazilian disabled’s life (and also in many sud-americans) was the creation of the DOSVOX system, in the Electronic Computing Center of the Federal University of Rio de Janeiro (UFRJ), in 1993.  This system has used many paradigms completely different from the systems used in other countries.   DOSVOX was initially built to help the blind students of UFRJ to do their academical works, writing and reading so that professors and colleagues could interact more easily with them.

These paradigms are what is really important, and what has made the difference.  It was fundamental that the system could be used by blind people, with no previous knowledge of computing, to execute in an widely available hardware and with additional equipment near to zero.  DOSVOX has been created to use an IBM-PC without a sound board (these interfaces was very rare in 1993 in Brazil), using a very cheap digital to analog converter to produce voice synthesis, connected to the printer port.  All the system is based on interactive menus and online helps, so the learning curve is very quick.   The Portuguese language synthesizer routine, an original development, has been created to be executed in this so modest environment, in real time.

DOSVOX has been spread in Brazil and other countries in Latin America, and today there are more than 4000 users officially known, and many others not known.  Thousands of blind people that had their lives improved with the computer.  DOSVOX produced a big impact in the integration of the blind in the society, opening new perspectives of study and work. In every school, students would be able to read, write, and be understood by teachers and colleagues that don't know Braille. Because the system is so inexpensive, any firm can think to copy (or buy) a system like this, so that it can have a blind person employed for tasks like telemarketing, for example, without having to pay for special installations or software.

Many reasons can then be considered as responsible for the success of DOSVOX:

a) Very low cost:

     There are nowadays two versions of the system: one, free of charge, downloadable via Internet, the second (called professional Dosvox), whose most complete version of it is now sold by less than 70 (seventy) dollars.  Summing to this value the price of a used IBM PC-486 (that is now considered garbage in Brazil), this means that the investment of a family to give a configured computer for his blind son is less than 200 dollars!

     Somebody could say that in a country where the minimum salary is 100 dollars this is too much!  We must agree, but we are working to stimulate firms that are throwing away their old computers to give them to blind poor students.

b) Easy learning due to the interface characteristics

The interface of DOSVOX was planned thinking in the average Brazilian blind person status: low culture, one language only (Portuguese), poor, no previous access to computers.  So DOSVOX has an interface adequate not only in terms of hardware e software, but also specially for “knowware”, the minimal knowledge that was needed to understand it so very quickly it could be used to produce useful things.  Additionally, being menu based, operated with questions whose answers was a key or letter only, the learning time is very quick.

c) Third world technology:

The programming techniques that have been used are simple, in spite of having some “very hard coded parts” (but they are maintained isolated from the rest, which can be easily changed). The source code, in Pascal (nowadays in Delphi) is distributed together with the system to provide a source of study for students that want to create technology for the disabled.  In fact, using the DOSVOX technology, some successful developments have been done, including those for other types of disabilities, like the rehabilitation of people with diseases that impair speech or physical movements.

c) The system speaks Portuguese (or Spanish) natively

The system is made for the common Brazilian blind person, with low culture and experiences.  The dialog is made in Portuguese, many dialogs are done with human records (not synthetic) and removing "computeesh" and English words.  This is extremely useful, when the user is a child or an elder person.

d) The system have always used international standards

DOSVOX produces and reads data that can be processed by other programs of common and widespread use, thus allowing the communication with non disabled people.  The early adoption of Windows (the main operating system used in Brazil by non-disabled people), as the standard execution platform, and abandoning the original DOS platform, have given to DOSVOX users the ability to use “the same facilities” that most people that use computers have access, but using a “more adequate” interface.  

Important note: what are used from Windows are its libraries, not its human-machine interface, overridden by Dosvox’s human-machine own style.

4) What has been changed for blinds in Brazil after Dosvox?

From the widespread use of computers by blind people, mainly in the more developed regions of Brazil, like Rio de Janeiro and São Paulo, many changes happened, specially:

a) Changes on the cultural paradigms
Many blind people realized that it is important the access to the information in the conventional form, using the habitual written means: paper and Internet.    Through the computer is possible to read and to be read easily, not only by another blind, but also by a “non-blind”, and giving to the blind the freedom to read exactly what he wants to read, and to write whatever and for whom he wants, without tutors in the transcription process.
b) The computer is the bridge that Braille didn't offer for communication with common people
Thus the relation with Braille changes.  It is interesting to notice however, that production Braille's production today in Brazil is made 90% using these computer systems (the printer Braille translator used by the Brazilian schools have been also produced by the Dosvox project).  But the blind people don’t generally have a Braille printer at home, because they are very expensive (2000 dollars on an average).

c) Society reactions pro and against computer technology

For example, common people say “it’s incredible to see a blind person using a computer with proficiency”, but hesitate when asked if they would give a job for a blind person for a computer based work.  Elder blind people, come with reserve the computer as the computer as being a menace against Braille writing, in some case, with a strong and passional reaction.

d) New job opportunities

The computer appears to be not only a powerful aid for many activities, but also a direct opportunity in activities like programming and telemarketing.

e) new computer programs

Other developments have been done in Brazil, dedicated to the integration of the blind.  One of the most successful projects there is the “Micropower Virtual Vision”, a screen reader distributed free of charge by the Bradesco Foundation, that allowed the access to many Windows facilities by blind people.  This project was one of the finalists of the “Smithsonian Awards” in 1999.

5) The Internet and the visually disabled in Brazil

A special highlight is the access of the visually disabled to the Internet.  This access can be accomplished using two different models:

· Building of new adapted access tools: new email tool, new browser, etc.  (this is the main tactics used by the DOSVOX Project) – This model allows that blind people use more comfortable tools, exploring in a broader range the idiosyncrasies of their access style, but has the drawback of the complexity of rebuilding well established tools.

· Use of existing tools by means of a “screen reader” – This model allows the direct access to the common tools used by common people.  The access is normally more complete, but also much more complex (the two-dimensional graphical interface is a severe limitation for the blind), what implies in a strong limitation on who (in the blind people universe) has the necessary knowledge and experience to have access this way.

The first accesses in Brazil have been done with specially created tools that practically tutored all the access, allowing that absolutely inexperienced people could use easily.  An association between the Dosvox Project and the National Research Network (responsible for the implantation of Internet in Brazil) gave free access for the blinds to the Internet in 1996, and allowed the training of a “critical mass” of 500 trained blind users in 2 years, able to use email, telnet, ftp, chat and basic web access.  In 2001, this number was estimated in 1800, with a wide spread along Brazil territory, but with a concentration in Rio de Janeiro and São Paulo.   These people use Internet intensely, and the use isn’t bigger due to the very high cost of telecommunications in Brazil, incompatible with blind people finances.  Many people receive the “minimum salary” but use more than 30 percent of their money in telephone bills, even accessing via Free Internet Providers.   The reason for this is the fact that Internet represents an invaluable form to have access to written information, and also a fantastic socialization tool.


From the human point of view, the Internet is much more important for the blind than it is the ordinary people, actually producing a redefinition in its social roles and feelings.
a) Is in the other Internet side a disabled person?

Many blind internet users, when using communication tools like email or chat, don’t identify theirselves as blind.  This eliminates, at least momentarily the prejudice load with what the disabled is used to deal, giving him the sensation of “being an ordinary person”.

b) Loneliness
Loneliness is a common denominator among modern human beings, worsened in the case of the blinds by the difficulty to meet other people, and by frequent family negligence.   Chat and email, in special, allow the sensation that the blind belongs to an active social group.

c) Looking for a new identity

The contact with other people, especially out to the “group of the blinds” frequently promotes a posture personnel revaluation. Interesting phenomena happens from the moment where the blind begins to frequent assiduously the Internet: to want to dress new clothes, buying things that differentiate it from the others, increasing the consumerism (a blind person today in Brazil, with relatively low incomes, has frequently a formidable computer, much more powerful of what it would need), a repositioning of attitudes against the society (especially against the institutions of blind), a wish to travel and to know new people, and many other things.
d) Identity crisis

The internet can also cause the impotence sensation aggravation in some visually disabled people, because even though he manages to do much more than what it was possible to to do in the past, he doesn't manage to do as much as a visually normal person.

e) Religious conflicts

Many hard discussions are very often observed among blind users on the net in Brazil, specially involving Protestants against spiritualist and oriental religions or sects, and also from Catholics against certain kinds of “more commercially linked” forms of religiosity.

f) Sexuality

The sexual expression of a blind person is a very complex item, because the blind person doesn't have the usual mechanisms for partner’s conquest.  Thus, the virtual sexuality plays an important role, and with frequency is a bridge for real relationship, even some real marriages.   Unluckily, as the chat tools used by the blind people tend to be a bit specialized, and don’t emphasizes to “images and highlights”, there is a trend in “blinds communicating with other blinds”, but at least they are people from distant places with different and interesting new things to talk and share.

g) Advantages for the blind to become a consumer via Internet

At least for some items, especially books and CDs, many blind people prefer to buy via Internet.  The cause for this is simples: physical displacement is not needed.

h) Personality and culture defense of the blind

Some aspects, like discrimination, access to jobs, and real or virtual accessibility are frequent themes in the virtual conversations, specially via interest groups or email.  The result of this discussion is observed frequently as very coherent, and with a high level of maturity.  Some of these discussions became polemic, specially when involving the break of the status of the older institutions or habits of particular groups of blinds.

i) Fights and associations involving people stimulated by the written/synthesized speech 

The main form to have access to the information for the blind in Brazil is the sound.  The voice synthesis assumes then a role of a “presencial simulator” for the blind, very interesting to be observed.  They tend do take much more seriously the foolish things that are written in informal interpersonal communication in the Internet. Terrible fights and extremely full of passion associations are observed frequently among the blind Internet users, specially in lists and groups.

j) Inaccessibility

There is a movement all over the world, including Brazil, to incentive that creators of homepages obey to certain simple rules that can make easier the access and comprehension of the homepages.  The Dosvox project is being frequently asked by homepage designers about what has to be done to this goal.  Excellent: the society begins to know that there are “different” users, and that is somewhat important to consider that they “really exist” (even being for marketing purposes only).

6) The black side of the computer technology for the visually disabled

Certainly, technology is important, as it brings significant improvements in life quality, besides the prejudice decrease and the opportunities increase.   Dosvox has changed the life of thousand Brazilian (and also some Latin American) blinds.  Unhappily the picture is not so beautiful: some aspects must be appreciated more closely.

a) New job opportunities: isn’t it an illusion?


The computer use allows the execution of many new tasks by the blind, especially included here the information record activities.  Very often, the computer is associated to the phone use, in well-known activities generically like “telemarketing”, but that assume several forms like sales, collecting, consumer assistance, products search, complaint services, etc.   In some situations the computer use aggregates quality or value the services that seems to have nothing to do with it (for example, a physiotherapist register his clients and to emit listings with treatment outlines for them).

The immense quantity of existing workplaces in telemarketing in Brazil lead us to imagine that would be easy, using already existing technology, in special DOSVOX, to accomplish in wide scale of blind placement in this conventional work.  There are however many reasons for it NOT to be a simple task:
· Companies frequently make use of specific systems, closed packets of software and hardware on what no change can be done.  Even the adaptive interface, or the use of screen reader, is frequently impossible, due to some complicated technical reasons.

· In the financial crisis and the need for internal rearrange of the companies, due to the globalization strategies, where thousands of people are daily fired, to contract a disabled person in Latin America is a risk, very difficult to justify internally of the companies.  The only alternative to this situation seems to be protective legislation, but this is just in the beginning.

· A trained blind person can execute well many functions.  But the training is somewhat specialized, different, and generally longer.  Additionally, new strategies inside companies seek for employees who can act like a “multi purpose” entity, able to be moved to another task quickly, and this is much more complicated for a blind person.

· The average educational level of Brazilian blind people is low.  So frequently there is a job available, but not a blind person educationally able to do it.

Very cruel examples can also be found.  Two years ago, for example, an electronic pager company contracted 120 blind people as phone-computer attendants using the DOSVOX technology.  The advent of cellular phones broke the Pager Company and those 120 blind people have been fired. The cellular telephony companies had a big growth, but all of them decided not to contract the blinds. Many of them remain unemployed yet.


The reason for this is not technology itself but the society organization. So, there is a need of efficient actions, including protective laws that can help that technology became more than a dream of progress for the blind people, but a bridge to the availability of real work.

b) The excluded


Most successes obtained by the technology integration projects to life of the blind has been accomplished from the technological developments done in Rio de Janeiro and São Paulo, with application especially in the big cities of Brazil, where little development is done but where the dissemination occurs specially due to an approach from the blinds to the politicians.


Outside these big cities, what really exist are “black holes” of misery and culture for the Brazilian blinds.  In those places, the education of blind is brutally difficult, and there are not even the simplest instruments to write simple Braille.  So, computers and Internet for these people is an unthinkable dream, specially in the rural zone, particularly important because it is where the blindness occurs more frequently.

So, there is really centralization in the activities of creation and dissemination of technology and ideas, and this must change, or the excluded will remain excluded forever.
7. Conclusions


The technological world has a big impact in the life of every human being, and as a logic consequence, also in the visually disabled.  For them, however, this impact is larger, in the sense that it eliminates many of the ancient barriers that impeach their effective social insertion, the possibility of better education, better paid work and access opportunities to leisure and information.  The computation technology is the one that produces more surprising results and that cause larger needs to value redefinition.

The technologies for the visually disabled generated in Brazil, especially the ones based in computing, have international level quality, and are adequate for use in countries with scarce financial resources.  That can explain the use so disseminated of Dosvox in other Latin America countries, the most successful of these examples.

Using DOSVOX, thousands of blinds have had their live quality very improved, and many new opportunities are now available.   However, we must recognize it is not arrived the time when a blind will be completely integrated in the society, aided and supported by the technology, sharing the best of himself and the best of the facilities for the non-blind people.   But this future is much nearer for the Brazilian blind after DOSVOX.
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