Page 1 (Consortium)

· The Tandem project is an application project for TACIS (I will describe TACIS afterwards). TANDEM is an Acronym for „TACIS Applications with Nordic Design for Education and Mobility“ and describes the goals of the project.

· The consortium consists of 8 partners. The following four of them have driven the EU-supported TACIS Project and have mainly been responsible for technical support and management but also for further development during the TANDEM project phase:  

· Frank Audiodata, a German Small/Medium sized enterprise being active since 1981 in field of aids for blind and partially sighted persons. Main fields are PC-based workplace systems with Braille, Screen Magnification and synthetic Speech as well as portable and stationary electronic magnifiers for visual disabled. Audiodata is responsible for the creation and further development of the TACIS hardware and software including pilot applications

· Index Braille Printer Company AB is one of the leaders in Braille Printer development and production since 1982. INDEX  focuses on effective production Braille embossers. In this work they are using modern development and production methods to optimise the price/performance. 
Index developed a special tactile printer for TACIS.

· The National Council for the Blind of Ireland (NCBI) is a not for profit, voluntary organisation offering a service nation-wide to persons experiencing problems with their eye-sight. NCBI is a registered charity and has been in existence since 1931. NCBI has been responsible for Evaluation for TACIS and for application Support during TANDEM

· Konsultfirman Fernández & Selg AB from Sweden responsible for the project management in both projects

· The following four partners have been responsible for the Nordic Application development in TANDEM:

· The Arla Institute, Finland: The Arla Institute is a vocational training and development centre for visually impaired and deafblind people in Espoo, quite close to the centre of Helsinki. The institute is owned by the government  and the only specialist centre in Finland. The services provided are primarily offered to adults.

· The National Centre for Educational Resources (NLS) in Norway is charged with the task of initiating and monitoring the production of educational resources for pupils with special learning needs and teaching aids for pupils whose native language is not Norwegian. The National Centre for Educational Resources is also responsible for the production of educational resources for adult education and distance learning for primary, lower and upper secondary  schools. The Tambartun Resource Centre and Huseby Resource Centre have been performed training and application development under the hood of  NLS.

· Refsnæsskolen, Denmark is a National Institute for Blind and partially Sighted children and Youth.

· Refsnæsskolen serves approximately 1.400 blind and partially sighted children and young adults between birth and up till age of twenties. The schoole provides material and technical advice to support blind and partially sighted students who are integrated into common schools. The institute also provides courses to train teachers in how to work with visually impaired pupils. Similar courses are offered to parents to help them to face the challenges of raising a visually impaired child.

· The National Swedish Agency for Special Education (SIH Läromedel) develop, produce and sell special educational materials and computer programs for students with special needs at five development centres in various parts of Sweden. Moreover, the agency allocate grants for the external production of educational materials for students with disabilities. SIH produced applications and MBX-programs for TANDEM 

Page 2 – Introduction TACIS

· Now I briefly want to introduce you what TACIS means and what it aims for: TACIS is the abbreviation for Tactile Acoustic computer interaction system is designed to give blind and partially sighted persons access to pictures and graphics. The users can examine the pictures using three kinds of media: tactile, „tonescapes“ –which means landscapes composed of tones with different pitch- and synthetic speech.

· The system itself – see also the photograph- is composed of  the following elements: 

· A fast, low noise tactile printer for the interactive creation of tactile A3-sized printouts by the TACIS applications

· The A3-sized TACIS touchpad with 2 level sensitivity and high accuracy which holds the tactile printout: a low level activation force is used for tone output related to the touched tactile object, with a stronger touch a description of the object is spoken.

· A Personal computer which runs the TACIS application software and driver software.

· Input devices or software packages for pictures and graphics like a Scanner or drawing tools

Page 3 – application areas

On the next page you see the different application areas for TACIS:

TACIS is an important tool for the Education area from children to adults. On the left hand the sheet indicates where the graphic information  comes from. The centre column defines the software applications and the right hand column shows the target group of users or the target application area.

· Simple TACIS drawings with a more or less flat data structure can be imported from Corel Draw or even drawn directly in TACIS by a sighted person. Such drawings can be used in all kind of education environment for children pupils, students or adults. Existing tactile images could be used for TACIS also.

· Complete training courses comprised of a set of TACIS drawings find their application in the job or university environment

· A special TACIS application forms the map application in case of using digital map data e.g. from a GIS (Geographic Information System) provider. The map information is kept in some or many information layers and can also be accessed on this level by the users. This application is intended for example for orientation and mobility training. 

· Another kind of TACIS applications are the these which calculate and not only select the displayed data during run time: to make it clearer: in a TACIS map a user may interactively select a certain area or a specific kind of data like roads to be displayed on TACIS, but all data are kept in the database of the computer. In applications with interactive data creation the data to be displayed or spoken are not stored on the hard disk but calculated during runtime depending on the actions of the user. I will show you 2 examples later. Such applications can be used for TACIS games or for education. This kind of applications needs direct software programming by a developer.

Finally to the application description I want to add that there are two levels of operation in TACIS: 

· The user mode for examination of Pictures and Graphics and the

· Teacher mode for the creation of graphics. Teacher means in this case a sighted computer user.

Page 4- Example drawings for education

The Norwegians started  with flat TACIS drawings. A project – group, consisting of one member from Tambartun and one from Huseby Resource Centre, was responsible for the work related to equipment and software. The National Centre for Educational Resources co-ordinated project. 

The equipment was placed at Tambartun Resource Centre.

Learning how to use the equipment required more time than expected. An improvement of teaching method and users manual would have made it a lot easier. It was essential to organise a meeting where users could get an idea on how the equipment worked. Norwegian speech was therefore a necessary function of the equipment. It was however difficult to get access to Norwegian speech because the operative system and the speech synthesis used by the TACIS- equipment are no longer used in Norway. Working closely together with a blind colleague in Sweden has been a great help to the Norwegian members of the project. 

This page shows an example which could be used for a primary school lesson but it was used to teach blind users how the touchpad and the software functioned.

The user can feel the tactile images on the paper print upon the touchpad. If he touches one of the objects a bit stronger he gets a tone with a certain pitch. Applying a stronger touch he will be told the kind of the object (circle, triangle ect.) by synthetic speech.

Page 5- biology lesson

During the process of choosing, it was essential to pick applications that earlier had been made tactile and very simplified because of their complexity.

A cell was selected as the first application because it was supposed to be relatively simple to produce. It was expected that the experience gained by developing this application would make it easier to produce more complicated applications later on. The cell is strongly connected to biology. The theme is introduced early in primary school and continues to be part of the curriculum throughout secondary school gradually becoming more complicated. This is a great advantage because there is an opportunity to use the same application on different levels only by adjusting it.

Page 6 – Church of Strömbäck (near Umea)

Each year, the consultants of SIH in north Sweden use to arrange a camp with the composition of sports and computers in Strömbäck near Umeå. As a part of the evaluation of the Swedish part of the TANDEM project we wanted to compare a traditional map with a TACIS map. Before the camp one building, the church of Strömbäck, was chosen as the place for an orientation exercise (treasure hunting). Two maps for the church, one traditional and one TACIS map, were constructed. 

Realisation

The pupils were divided into two groups, one used the traditional map and the other used the TACIS map. The two groups examined their maps, outside the church, before the treasure hunting. The TACIS map had four layers (walls, room areas, furniture and treasures).

The last thing we did before we went to the church was to show the treasures.

We put needles on the traditional map and just turned on the treasure layer on the TACIS map. 

In the church the treasure hunting was individual. 

There was a great difference in how individual pupils used their map. The ones that really used the map had no problem to get the treasures, no matter what map they used.

Other ones just run around, without strategy. 

Conclusion

It is difficult to conclude something of such a restricted experiment (12 pupils). The pupils individual map reading skills may be more important than the map itself. However, some pupils said that they found the TACIS map very useful.

The traditional map was coloured to make it more easy to use for the partially sighted, which was appreciated.

Page 7  - example vectorize

The following page gives an idea about the teacher mode of TACIS. A map of North American climate zones in a home atlas was scanned and vectorised. The tonal pitch in the TACIS system is defined by the colour of an object. After vectorization of the areas a new colour assignment then defines the desired tones for each of these climate areas. All object are kept in a database with a column for the strings to be spoken with the synthetic speech. 

If anybody of you has done vectorization he will agree that this sometimes is a hard job to do. So if graphic data are available in vector form the are preferred strongly against pixel data or drawings on paper which has to be scanned even. This is extremely important with complex things like maps. 

Page 8 – Map of Dublin

Here you see the user interface of the application  „Dublin by Touch“ created in the TACIS project phase containing the map of the capital of Ireland. The data are very detailed and so also very complex. They have been bought as digital data and imported into TACIS including the text description of the objects like road names or shop names etc.

You can see the different layers of information, each of them can be selected or dropped by the blind user. The different layers have different colours on the screen and cause different tones at a soft touch. Though a tonal classification of objects is available. Also a learning tool for these tones can be accessed.  

Other choices for the user are zoom and pan settings and the creation of a new print after modification of these parameters
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Other maps realised in TANDEM:

Development of a digital map of Umeå (Swedish National Agency for Special Needs Education)

The aim of this application was to see how a digital map is stored and how it can be imported into TACIS. SIH contacted the map department at the municipality of Umeå and got after a conversion process the data in a form which could be read by TACIS.

The original map data was divided into more than 100 layers. Most of these layers were only of interest for the technical department at the municipal office. 

After studying the list of layers, the ones important for a tactile map were selected, finally  ending with 20 layers. Before the delivery the table structure of the data was adjusted to meet the needs of TACIS.

Name of objects were moved from graphical text into the ”Name” column of respective table, colours and line thickness of objects were changed, buildings were converted into areas, and road segments were connected. We decided to use the same colours and line thickness as in the Dublin map.

Development of Maps of Norway by Tambartun and Huseby Resource Centre

In books there are illustrations showing a variety of maps of Norway in different subjects on almost any level in primary and secondary school. The project group produced following applications:

1) Map of Norway – the outer border

2) Map of Norway - Regions

3) Map of Norway – Cities

4) Map of Norway including information on rivers, mountains, minerals, population, topography and more.

Page 10 – search tones

An important function  of the user interface is the search function. On the digital TACIS map of the town Karlsruhe (Audiodata has maps of most cities over Germany) you see the football stadium as a quite small object. A blind user can search the object by typing the object name ( also wildcards are possible) and is guided to the desired location by guiding tones.

Also objects outside of the current tactile print can be searched and found.

Page 11 -  GUI Training course, could be left out if presentation is too long

An extension to the standard drawing application of TACIS is made for the Training Course application. In the example a set of TACIS drawings is combined to describe the construction and design of a GUI-System to a blind user. Each of the sheets is comprised of a main object area and of a textual description (the dots and rectangle on the right hand). The top dot contains the headline description of the sheet.

Page 12 – GUI-Training course 2   Could left out if presentation too long

During the construction of the diverse pages of the course the system automatically builds an Index sheet which describes the headlines of the course sheets  and their tactile readable number.

Page 13 – Mathematical curve

SIH realised an application for visualisation of Graphics in mathematics

Mathematical graphs and other figures often are very complex and difficult to understand for a blind or visually impaired person. This is especially true for multi-variable functions.

 Today, tactile images are used to present these mathematical figures. 

Combining tactile images with audio would make it much easier to understand complex figures. TACIS gives us the possibility to try this idea. It gives the user the possibility to interact with and get extra information from a tactile image. For example tones can be used to indicate the direction of the coordinate axis. Another great possibility is to use tones to present the third dimension of a multi-variable graphs. 

One problem with tactile images is to get exact values for interesting points on a curve or in a picture. TACIS can solve this and return an exact value for any interesting point. This is accomplished by pushing a finger on the point of interest and listening to the spoken values.

The application is one of the examples for interactive data creation: you see that the user can define type of function, the constant values and the range of the variable. The graph is calculated from that user inputs. 

Page 14 – Monopoly

The next example for interactive data creation – in this case speech data and sound data- is the realisation of the game monopoly by Frank Audiodata. The application has an software extension for the rules of the game monopoly. Two to six players can play the game together using the dice (internal random number generator), they draw cards (squares in the centre of the field), buy roads or get information to roads or their personal account). During the game real figures has been used in order to find the current location quicker. 

We played also in mixed rounds and it was a great pleasure for both blind and sighted participants.

The Game was translated into the Swedish language from SIH and created much fun also there.

I have introduced you several examples of  TACIS applications in different environments. You may have recognised the variety of data sources and application fields but also the complexity of the field. 

Page 15 – Conclusions

See page itself  ...

· TACIS has great potential for users

· The combination of tactile illustration and the two different kinds of sound support made the experience new and more advanced. The system is not very complicated for the users

· But the Development of applications has to be done by people with specific competence in the field, could be too complex for some of the teachers and should be simplified. The complexity of TACIS could be reduced in a restricted application environment, loosing some of the versatile properties. Some actions currently done manually could be atomised in the future.
· High interest from users and organisations 

Future Steps

· Further application development User Organisations : Depending on the field the development takes a lot of time – everybody who has developed tactile graphics may have had the same experience even for traditional techniques. For instance Many of the school applications are quite similar, even over different countries. If somebody creates the visualisation of mathematical curves in Sweden, only the strings have to be translated to use it– lets say – in Italy.

· So the Creation of  a Data Pool may push the applicability of the system strongly, as not all of the organisations using TACIS then have to develop all of the applications
· Important is the Creation of training materials, especially this is the case for the complex teacher mode of the system. 
· Frank Audiodata currently is streamlining the hardware and software and plans to offer a Serial Product 2001. In the near future INDEX will offer a standard printer with properties which are necessary for TACIS.  

