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Introduction

Real time verbatim text transcription (Palantype) or sign language interpreting can assist Deaf and hard of hearing students to receive and understand the information that is being spoken in lectures, classes & seminars but depend on the presence of skilled, trained Palantypists or sign language interpreters. Mobile telecommunications technologies can flexibly assist Deaf and hard of hearing students through remote transcription or interpreting which can reduce costs and maximise scarce resources as it can use experts wherever they may be based, can be booked for short periods and does not involve travel costs or time. It does however incur phone charges, needs good quality transmission of the signals and requires two-way communication so students can participate fully in educational activities. This paper reviews the issues involved in the use of mobile telecommunications technology in this way, based on current investigations and trials. Although this paper is concerned with Deaf students, the technology solutions will also be applicable to many deaf people not involved in education. The paper does not discuss other important mobile telecommunications uses such as the use of mobile phones by hearing aid users or the use of mobile telecommunications technology for fire alarms.

Electronic Text Communications

The digital transmission of text, asynchronously through electronic mail or synchronously through textphones or internet chat etc., provides communication opportunities for Deaf people unable to communicate through speech over the telephone. It is also possible to get email read out automatically over the telephone to communicate with hearing people who don’t use email. Fax allows graphical communication to take place using text, handwriting and pictures and the use of SMS text messages & pagers has also been useful for deaf people. Although all this has been feasible for some time using the Nockia Communicator, or combining mobile phones with the wide range of laptops, notebooks, personal digital assistants etc. that are available, the development of the new generation of wireless application protocol (WAP) mobile phones will make the use of these facilities more widespread.

Mobile Textphones

Textphones allow text-to-text communication as well as text to speech communication through the text relay system. Real time chat over networks can also allow text communication for groups, however unlike fully duplex textphones, chat systems usually require the user to complete their communication before it is sent and appears on the other person’s computer. This prevents natural ‘interruptions’ which can speed up conversation.

Real Time Verbatim Transcription Using a Standard Keyboard 

The telephone text relay system normally uses a standard keyboard with a trained intermediary to change speech into text and text into speech to allow a conversation to take place between a hearing person using speech and a deaf person using a textphone. Mobile cellular textphones can also be used, although the slow transmission rate of 300 baud can cause difficulties over some mobile phone networks. Since text is being entered in normal spelling by the relay operator using a standard keyboard, it is too slow for real time transcription and so the conversation must occur at a slower than normal rate. This system would therefore not be suitable to support remote real time verbatim transcription of lectures. It is not possible to produce verbatim transcription for normal speaking rates using handwriting or a standard keyboard and so some sort of summarisation must take place even if abbreviation expansion techniques are used to speed up the text entry. It is necessary for those summarising to understand the topic at least as well as the students they are transcribing for. Summarising also requires training to record everything, rather than only the things the note taker or summariser thinks are important to remember.

Real Time Verbatim Computer Aided Transcription

Deaf and hard of hearing students can be supported using Palantype computer aided transcription which translates the verbatim transcript made by the Palantypist into normal spelling. Palantype was developed at Southampton University in the 1970’s and uses a special phonetic keyboard to provide real time verbatim transcription at speeds of up to 240 words per minute for meetings, conferences, lectures and television captioning. A skilled operator using this technology can produce an accurate, readable, real time text display for a deaf person to enable them to follow live conversation.

Remote transcription is feasible using combined voice & data modems over standard telephone lines or using two cellular phone lines (one for voice and one for data). Although using only one line should be feasible in the future, having two lines has the advantage of not requiring radio microphones etc. for the speaker.

Automatic Computer Speech Recognition Text Transcription

There has been rapid development of automatic speech to text transcription, and accurate large vocabulary continuous speech recognition is now feasible with minimal training of speaker and system. Normally the speech recognition system would have to be available in the classroom, but with mobile telecommunications technologies, the speech recognition could be provided as a service by the mobile network provider as long as a high quality transmission of the speech signal was possible. The lecturer would wear a mobile phone and the voice signal would be sent over the mobile network and the corresponding transcribed text would be sent to the Deaf student’s mobile textphone.

Verbatim Repetition/ Shadowing To Allow Speaker Independent Recognition

Using somebody to shadow or repeat what is being said allows the system and shadower to be expertly trained to provide fewer errors. This helps provide speaker independence and means that the lecturer need not be too concerned about their speech. Some verbatim speech-to-text court reporters use speech recognition to give accurate real time transcriptions with minimal editing, however a noise-reducing mask is required to give a minimum of disruption.

Summarising can also be undertaken using speech recognition rather than a keyboard and once again the summariser needs to understand the topic and be able to summarise. A shorter summary will give more omissions but can provide more time to ensure fewer errors while a longer summary with fewer omissions may give more errors. Summarising using speech recognition technology systems can be faster than summarising using standard keyboards and so can provide a more detailed transcription. 

Remote transcription, where the person doing the shadowing or summarising is in a different location to the speaker and student, is possible over computer networks, telephone lines or mobile cellular networks. This approach has the advantage that no noise-reducing mask is required, there is a minimum of disruption to the class or session, and a more powerful desktop computer can be used rather than a laptop. 

Remote Sign Language Interpreting

Sign Language Interpreters are a scarce resource with few qualified to work at degree and postgraduate levels with an understanding of the subject at the level it is being discussed. Using high quality real-time digital video communications it is feasible for Deaf people to communicate through sign language and the interpreter to work remotely. This has generally only been available using digital ISDN lines or computer networks as a minimum of 128 k bandwidth (ISDN2) is generally required, with higher quality (e.g. 384k ISDN6) necessary for remote Lip-reading, because of the smaller movements involved. The 9.6K standard bandwidth available over mobile networks has not therefore been sufficient, however the new, wider bandwidths of mobile telecommunications networks that are becoming available will soon make mobile sign language communication and interpreting a reality using mobile video telephony.

Computer Generated Signs

Computer generated sign language is based on a recording of the digitised face, arm, hand and finger movements of a person using sign language. Building up a word-to-sign dictionary enables word for word signing to be automatically generated from text captions (e.g. produced by automatic speech recognition). This approach however does not take sign language grammar into consideration, which would make it a very much more difficult task. Automatic computer generation of sign language at the receiving end reduces transmission bandwidths, but increases the complexity of the receiving device.  Standard receiving devices could be used if the network provider took responsibility for the automatic sign language generation. 

Cellular or Radio Technology

Mobile communications can be achieved using either cellular communication or using radio technology over short distances to fixed communication systems, such as computer networks and standard telephone lines. The use of a mobile cellular telecommunication system enables the Deaf student to become independent and so not involve the institution in the logistics and costs of providing access to a fixed communication system (e.g. phone points) and organising and monitoring call costs, or the health and safety issues of trailing wires. The choice of system may also depend on the relative availability, functionality and costs of the two approaches.

Conclusion

Mobile telecommunications technologies will soon be available to provide real-time verbatim text transcription or sign language interpreting to assist Deaf and hard of hearing students to receive and understand the information that is being spoken in lectures, classes & seminars. 

Mobile telecommunications technology
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