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Summary 
This document contains the Project Description Farms (PDFs) of the projects funded by the 
1996 Ease of Use thematic research programme for Sound & Vision. The PDFs summarize the 
most relevant project information in a common format. 

More extensive descriptions can be found in appendices A-F. The formats of these Project 
Contracts differ as they conform to different project management document standards that are 
in use in the different research groups. 
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1 lntroduction 

The Ease-of-Use thematic research programme (EoU) for Sound and Vision (S&V) is targeted 
to make future multimedia home systems easy (pleasy) to use and consistent in their control. 
The research programme has a 3-year time perspective. 

There is a growing consumer interest in expanding the use of TV in the family room with 
integrated products for Information, Communication, and Entertainment (ICE). The PC 
industry is determined to attack this target which is demonstrated by a number of competitive 
product offerings whichjust entered, or are about to enter the consumer market (e.g. Olivetti's 
"Envision"). 

The Multimedia Access Terminal (MAT) is one of the products in the Philips S&V New 
Business portfolio which is being prepared to enter the lists against the competition. The scope 
of the MAT product range is to exploit successful ICE applications driven by the PC industry 
in the family room. Another example is the Digital Entertainment System (DES) developed by 
the Philips Multimedia Centre, Palo Alto, USA. 

The aim of the EoU research programme is to acquire the knowledge necessary to build user 
interfaces which will make Philips multimedia home systems number one in ease-of-use.The 
following issues are considered key factors in the design of truly easy-to-use multimedia home 
systems: 

• Context of use. Watching TV in a family setting is quite different from werking with a 
PC. For instance, a TV will often be used simultaneously by more than one user, the 
viewing (interaction) distance is usually larger for TV, and infrared RCs typically used to 
control CE equipment are very different from 1/0 devices for PCs (mice, keyboards) . 

• Integration of different CE products. 

• User expectations. Different products like e.g., telephone, radio, CD player, or TV 
cause different user expectations. Special attention should be paid to this issue when 
the functionality of such "traditional" CE products is merged into one new product. 

• Increased complexity and functionality. Integration causes an enormous increase in 
functionality; e.g., the MAT product that will hit the USA market in 1996 will feature 
about 50 different functions. Consumers should get easy access to the majority of these 
functions. 

• Multitasking. The integration of products will make it possible for the user to perform 
different tasks simultaneously. For instance, a user can handle a phone call while 
watching TV, or play a game while monitoring the highlights of a football game. 

• Consistency. Every "traditional" CE product brings along its own set of interaction 
rules. When products are integrated these sets of rules should be merged or redesigned 
in such a way to ensure maximum consistency. 

© Philips Electronics N.V. Philips Research 
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• The amount and the variety of farms of media. Different media like e.g., games, services, 
audio, video, interactive TV, internet, and many more will enter the family room in large 
quantities. 

These problem areas will highlight the limitations of current interaction styles which still 
predominantly use visual displays for communication from system to user, and manual input 
for communication from user to system. The main goal of the EoU programme is to select and 
optimize existing interaction styles and develop new and innovative ones for an easy-to-use 
multimedia home system. This includes new modes of interaction like e.g. speech input, 
speech and nonspeech output, and tactual feedback. Special attention will be paid to the 
integration of these modalities into intelligent multimodal interfaces which facilitate a natura! 
and intuitive consumer-product interaction. 

The EoU project consists of five different sub-projects each concentrating on different aspects 
of the ease-of-use problem: 

• Modeling new interaction styles. The genera! aim is to model new interaction styles and 
new functionality to achieve usable and consistent applications that conform to 
designated conventions. 

• Voice control for VCR and Tv. The genera! aim of the project is to improve the usability 
of CE equipment through application of speech recognition. 

• Speech output technology. The genera! aim of the project is to demonstrate that speech
output technology (intelligent concatenation of pre-stored speech fragments, phonetics
to-speech conversion, text-to-speech conversion, and manipulation of speech) can be 
used to increase ease-of-use. 

• Multimodal interaction styles. The general aim of the poject is to enhance existing 
interaction styles and develop new and innovative ones based on the combined use of the 
three modalities of sight (graphics), touch (touch feedback) , and sound (speech and 
nonspeech audio). 

• User interfaces for TV '96. The general aim of this project is to define a user interface 
architecture (UIMS) which enables fast deployment of new products and services, 
multiple user interface clients and servers in a single AV system, and the application of 
new user interface concepts like, for instance, multimodal interaction. 

This document contains the Project Description Farms (PDFs) of the projects funded by the 
1996 Ease of U se thema tic research pro gramme for Sound & Vision. The PDFs summarize the 
most relevant project information in a common format. 

More extensive descriptions can be found in appendices A-F. The formats of these Project 
Contracts differ as they conform to different project management document standards that are 
in use in the different research groups. 
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2 Project Description Forms 

2.1 Ease of Use thematic research for Sound and Vision (overall programme) 

PROJECT NAME 

Ease of U se thematic research for S& V ( overall pro gramme) 

PROJECT LEADER 

Berry Eggen (NatLab/IST/IPO; 0.5 EoU-fte) 

PROJECT DESCRIPTION 

The Ease-of-Use thematic research programme (EoU) for Sound and Vision is targeted to 
make future multimedia home systems easy (pleasy) to use and consistent in their control. 
Context of use, integration of different applications, and the enormous increase of 
multimedia content in the home environment, are all important factors which endanger the 
ease-of-use aspects of future multimedia home systems ( e.g. the multimedia access 
terminal, MAT) and which call for new and innovative solutions. In the EoU project we 
investigate how new modes of interaction like e.g., speech input/output can be integrated 
with manual input and graphical display techniques. 

The EoU project consists of five different sub-projects each concentrating on different 
aspects of the ease-of-use problem. The sub-projects are described in separate Project 
Description Forms (PDFs). 

The aim of the overall project activities is to coordinate inter-project communication, to 
establish contacts between project leaders and users within S& V, and to create conditions 
which lead to synergy between all parties involved. 

EXPECTED DELIVERABLES 

• Expected deliverables of sub-projects are described in separate PDFs. 
• Keep an up-to-date overview of all deliverables of the sub-projects and their related key 

data. 
• Progress is monitored in bi-monthly meetings between the sub-project leaders and a 

Steering Committee of which the Project Owner is a member. 2-monthly progress reports 
will be used as input for these meetings. 

© Philips Electronics N.V. Philips Research 
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PLANNING AND MILESTONES 

• Project start: February 16, 1996 (project contract) . 
• Project plan 1996: 

- Every 2 months status feedback on relevant activities in project leaders/Steering 
Committee meeting. 

• Project plan 1997: 
- At the end of the first year the project will be reviewed and proposals for the second year 

will be made. 

MEMBERS OF PROJECT TEAM 

• John de Vet, project leader of the "Modelling new interaction styles" project (1.0 EoU-fte). 
• Stephan Gamm, project leader of the "Voice control for TVNCR" project (1.5 EoU-fte). 
• Angelien Sanderman, project leader of the "Speech output technology" project ( 1.5 EoU

fte). 
• Berry Eggen, project leader of the "Multimodal interaction styles" project and project leader 

of the overall EoU project (2.0 + 1.0 EoU-fte). 
• Jan van Ee, project leader of the "User interfaces for TV '96" project (2.5 EoU-fte). 

EXPECTED IMPACT ON BUSINESS RESULTS 

The knowledge generated by the EoU projects will create opportunities for S&V to develop 
future multimedia home systems that are truly easy-to-use and consistent in their control. 

OTHER REMARKS 
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2.2 Modelling new interaction styles 

PROJECT NAME 

Modelling new interaction styles 

PROJECT LEADER 

John de Vet (NatLab/IST/IPO; 1.0 EoU fte) 

PROJECT DESCRIPTION 

Project Description Forms 

The project "Modelling New Interaction Styles" is part of the thematic research programme 
Ease-of-Use for Sound &Vision. The feasibility of a more precise description of the 
interaction of multimedia home systems (i.e. the Multimedia Access Terminal, MAT) will 
be investigated. The aim of this project is to achieve usable and consistent applications that 
conform to designated conventions. 

EXPECTED DELIVERABLES 

• An inventory of existing interaction styles. A classification of existing interaction styles for 
MAT-like products will be developed. The starting point will be a task-based analysis of 
MAT products. The result will be an identification of the underlying interaction mies, and 
consequently an identification of the generic components (i.e., task-execution procedures). 

• Evaluation report of alternative styles. Based on the inventory of existing interaction styles, 
and preliminary ideas of the Ease-of-Use sub-projects for new styles, it will be studied how 
users value the usability of these alternative styles. 

• Development of interaction specification language. A technique for specifying interaction 
(styles) will be developed. The interaction specification language should be based on user 
tasks, and precise and structured enough to bridge the gap between product managers and 
software engineers. 

• Development of interaction guidelines. Based on the evaluation of interaction styles, a set of 
'optimal' (consistent, familiar) interaction guidelines will be defined using the interaction 
specification language being developed. 

• Development of standard usability tests. A methodology for practical ('quick-n-cheap') 
ease-of-use evaluation will be developed. Such a methodology for standard usability tests is 
needed to check future MAT-like products for conformance to interaction guidelines and for 
benchmarking competitors products on 'standard' usability criteria (for audio-visual 
consumer products). 

© Philips Electronics N.V. Philips Research 
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PLANNING AND MILESTONES 

• Project start: February 16, 1996 (project contract) 
• Project plan 1996: 

- 1st deliverable: April 30, 1996 (report on inventory of existing interaction styles) 
- 2nd deliverable: September 30, 1996 (evaluation report on interaction styles) 
- 3rd deliverable: December 31, 1996 (report on interaction specification technique) 

• Project plan 1997: 
- 4th deliverable: 2Q97 (report on interaction guidelines) 
- 5th deliverable: 4Q97 (user manual and checklist for standard usability test method) 

MEMBERS OF PROJECT TEAM 

Project leader: John de Vet 

Others: Boris de Ruyter and other qualified staff at IPO 

EXPECTED IMPACT ON BUSINESS RESULTS 

This project aims to improve the user requirements and user interface specification activities 
of the software development process, thus contributing to better software in shorter time. 

OTHER REMARKS 

This project is related to the Generation of User Control Software (GUCS) project (Sound 
& Vision), which aims to narrow the gap between (informal) requirements and 
implementation by means of higher-level specification and compiler technology (by re
using standard components at all levels: specification, design, code). 

This project is also an extension of the ACE project (BG Audio) as it aims to integrate more 
precise description of the interaction (ACE-like specifications) in the software development 
process. 
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2.3 Voice control for VCR and TV 

PROJECT NAME 

Voice control for VCR and TV 

PROJECT LEADER 

Stephan Gamm, Reinhold Haeb-Umbach (PFLA; 1.5 EoU-fte; 1.0 iR3-fte) 

PROJECT DESCRIPTION 

The goal of the project is to show that voice control makes TVs and VCRs easier to use and 
that it can be realized cost-effectively. A prototype will be developed for exhibition at the 
IFA 1997. 

EXPECTED DELIVERABLES 

• M 1.1 Analysis and conceptual design 
- D 1. 1 Intemal report nr. 1143/95 07 /95 
- D1.2 Workshop 08/95 

• Ml.2 Concept evaluation & user requirements capture 
- D 1.3 Low-fidelity simulation 02/96 
- D 1.4 Focus groups report 05/96 

• Ml.3 Dialogue design 
- D 1.5 Dialogue specification 02/97 
- D1.6 High-fidelity simulation 02/97 

• Ml.4 Usability test 
- D1.7 Usability test report 04/97 

• Ml.5 Redesign 
- D1.8 Revised dialogue specification 05/97 

• M2.1 Teletext/OSD control box 
- D2.1 Hardware control box 02/96 
- D2.2 Control SW protocol 02/96 

• M2.2 Infrared link 
- D2.3 IR link demo board 06/96 
- D2.4 Eval. impact on recognition accuracy 08/96 

• M2.3 SPHERIC demo board 
- D2.5 EPICS 10 demo board 06/96 
- D2.6 SPHERIC demo board 03/97 

• M2.4 Speech recognition software 

© Philips Electronics N.V. Philips Research 
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- D2.7 Phoneme-based recognition SW 09/96 
- D2.8 Evaluation of phoneme-based recog. 10/96 
- D2.9 Speech references for SI recog. 05/97 

PLANNING AND MILESTONES 

• see enclosed document "Voice Control for VCR and TV" 

MEMBERS OF PROJECT TEAM 

Alexander Fischer, Stephan Gamm, Georg Rose 

EXPECTED IMPACT ON BUSINESS RESULTS 

This project aims at increasing user-friendliness by use of automatic speech recognition. In 
order to exploit the potential of speech input technologies from the customer's point of 
view, the project addresses the human factors aspects as wel! as the technological aspects. 
The work on the SPHERIC speech recognition chip assures that S& V is able to transfer the 
results into products in a short time. 

OTHER REMARKS 

The project is not a new project, it runs already since 1/1995 (CRB 5289). The running 
project has just been put under the thematic research programme Ease-of-Use. So far, Hugh 
Cautley (iR3) has steered the project. It is expected that the project planning will not be 
changed and H. Cautley will continue to steer the project. The project is part of the cluster 
of voice control projects at PFL-A, led by Reinhold Haeb-Umbach. Due to the many 
synergies between them the activities are intemally organized as one project. 

EoU-01 
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2.4 Speech output technology 

PROJECT NAME 

Speech output technology 

PROJECT LEADER 

Angelien Sanderman (NatLab/lST/IPO; 1.5 EoU-fte) 

PROJECT DESCRIPTION 

Project Description Forms 

The project "Speech output technology" (SOT) is part of the thematic research programme 
Ease of Use (EoU) for Sound and Vision. The EoU programme's overall goal is to make 
future multimedia home systems (e.g., the multimedia access tower, MAT) easy to use and 
consistent in their control. lt is to be expected that SOT can contribute to increase the ease
of-use of such systems. 

EXPECTED DELIVERABLES 

• Overview of the state-of-the-art. A first result will consist of an overview of the use of 
speech technology in facilitating storage and retrieval of audiovisual information. The 
overview will contain the necessary and sufficient information to allow an independent 
motivation of the above mentioned research option. This definition phase of the project will 
result in a more concrete proposal. 

• Implementation of a simulation environment. A test environment will be created that allows 
the simulation of representative user-system interactions, based on speech in combination 
with other modalities. The (first) demonstrator will be implemented. 

• Evaluation report and demonstration. In this activity it will be studied how users actually 
deal with the possibility of making their own spoken annotations and how the availability of 
these comments helps them in interacting with a bulk of information (e.g. , navigation 
through a database; advance warning about selected events). The results of the evaluation 
phase will result in a report. 

PLANNING AND MILESTONES 

• Project start: February 16, 1996 (project contract) 
• Project plan: 

- 1 st deliverable: April 30, 1996 (state-of-the art report) 
- 2nd deliverable: August 31, 1996 (implementation of test environment) 
- 3rd deliverable: December 31, 1996 ( evaluation report) 

• Project plan '97: 

© Philips Electronics N.V. Philips Research 
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- 1 st deliverable: report describing conclusions and proposals for '97 ( one of the 
possibilities is to apply results of '96 in other applications. 

MEMBERS OF PROJECT TEAM 

Project leader: Angelien Sanderman 

Others: Paul Kaufholz and other qualified staff of the Hearing and Speech group of IPO 

EXPECTED IMPACT ON BUSINESS RESULTS 

It is expected that the use of speech technology in the specific MAT-like environment will 
add commercial value to this product and will also serve as an eye-opener for the meaning 
full use of speech technology in other products and services. 

OTHER REMARKS 

The general choice of speech output technique amounts to a compromise between the 
desired speech 'quality' and the 'flexibility' that is needed for coping with a variety of 
possible messages (prerecorded speech, speech concatenation, hybrid synthesis and full 
synthesis). For the first generation(s) of MAT, speech output may be restricted to the lower 
end of the technology spectrum, closely related to the treatment of speech as data. This 
means a low flexibility but a very high speech quality. 

It is envisaged that a facility to combine spoken annotations with other sorts of data (TV 
guide, VCR recordings, photo-CD, telephone messages and the like) will make the 
interaction with MAT more 'pleasy'. 

EoU-01 
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2.5 Multimodal interaction styles 

PROJECT NAME 

Multimodal interaction styles 

PROJECT LEADER 

Berry Eggen (NatLab/IST/IPO; 2.0 EoU-fte + 1.0 EoU-fte for prototyping/design) 

PROJECT DESCRIPTION 

The aim of the Multimodal Interaction Styles project is to study multimodal interaction 
styles and their application areas. Key concepts of multimodal interaction will be specified 
and implemented in new and innovative interaction styles which are based on the 
integration of the three sensory modalities of sight (graphics), touch (touch feedback), and 
sound (speech and nonspeech audio). lt will be demonstrated that this multimodal approach 
will lead to future multimedia home systems that are easier to use. 

EXPECTED DELIVERABLES 

• Specification of key concepts for multimodal interaction. The result of this work package is 
delivered as a document. This document describes the key concepts of multimodal 
interaction illustrated by state-of-the-art examples. It also identifies MAT/DES applications, 
or combinations of applications, which might give rise to user interface problems, and 
which will benefit by a multimodal approach to user-system interaction. The document also 
describes which MAT/DES sample application will be chosen as a carrier for the 
Multimodal lnteraction Styles project to demonstrate the contribution of multimodal 
interaction to ease-of-use. 

• Design and implementation of a multimodal interaction style. A multimodal interaction 
style for the MAT/DES sample application defined in the deliverable of work package 1 will 
be designed and implemented. This result is delivered as a research prototype 
implementation, documentation, and a demonstration of the new multimodal interaction 
style. An MS Windows PC is used as a development platform for the prototype application. 

• Evaluation of implemented multimodal interaction style. The evaluation is intended to show 
how the average consumer performs in using the new interaction style. This performance is 
quantified in terms of time needed to perform certain tasks, or of number and type of errors 
made. Ease-of-use parameters, like user-satisfaction and pleasure-of-use, will be assessed in 
a more qualitative way. The result of this work package is delivered as a document. 

© Philips Electronics N.V. Philips Research 
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PLANNING AND MILESTONES 

• Project start: February 16, 1996 (project contract). 
• Project plan 1996: 

- 1st deliverable: April 30, 1996 (report on key concepts for multimodal interaction). 
- 2nd deliverable: August 31, 1996 (research prototype implementation, documentation 

report, and a demonstration of the new multimodal interaction style ). 
- 3rd deliverable: December 31, 1996 (report on evaluation of new multimodal interaction 

style). 
• Project plan 1997: 

- 1st deliverable: February 1, 1997, report describing conclusions first year and proposal for 
the second year of the project. The following altematives may be considered: apply results 
first year in other application, develop other multimodal interaction styles, investigate 
other interaction/application combinations. 

MEMBERS OF PROJECT TEAM 

Project leader: Berry Eggen 

Others: Bert Bongers, David Keyson, and other qualified staff of IPO 

EXPECTED IMPACT ON BUSINESS RESULTS 

Context of use, integration of different applications, and the enormous increase of 
multimedia content in the home environment, are all important factors which seriously 
endanger the ease-of-use aspects of future multimedia home systems like MATand DES. 
New and innovative multimodal interaction styles facilitate a natura! and intuitive 
consumer-product interaction which is essential for Philips multimedia home systems to 
become number one in ease-of-use. 

OTHER REMARKS 

• Ata later stage of the EoU programme it will be decided how the 1.0 EoU-fte for 
prototyping/design is filled in. This will be done in consultation with the other EoU projects 
andPCD. 

• Examples of multimodal interaction styles are the integration of gestures and speech input, 
the combination of speech input, output, natura! language processing, and animations 
(Microsoft) , and combined (3D) visual and nonspeech auditory output (Apple, Sony PDA). 
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2.6 User interfaces for TV '96 

PROJECT NAME 

User interfaces for TV '96 

PROJECT LEADER 

Jan van Ee (NatLab/IST/IT; 2.5 EoU-fte) 

PROJECT DESCRIPTION 

Project Description Forms 

The aim of the project is to define a user interface software architecture for TV products 
with a focus on the TV-set as a graphical user interface server in the living room. This 
architecture must enable fast deployment of new products and services, multiple user 
interface clients and servers in a single AV system, and the application of new user interface 
concepts. 

EXPECTED DELIVERABLES 

• Definition and design of a User Interface Management System (UIMS) based on the UIMS 
of UI4TV'95 which will be augmented with support for: 
- multiple concurrent (distributed) applications 
- both jumping highlight and free moving cursor navigation 
- a scripting language to define dynamic behaviour 
- synchronous audio reproduction 

• Definition and design of a basic widget set with an auditory representation based on the 
widget set defined in UI4TV'95. 

• Evaluated sample applications. 
• UIMS Evaluation, in particular of the implementation on a low-cost target. 

PLANNING AND MILESTONES 

• Project plan: 
- start: January 1996 
- finalize definition: May 1996 
- finalize design: September 1996 
- finalize realisation: December 1996 
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MEMBERS OF PROJECT TEAM 

Jan van Ee 
Berry Eggen 

Luc Geurts 

Eric Peeters 

Richard van de Sluis 

EXPECTED IMPACT ON BUSINESS RESULTS 

Company restricted 

The creation of a specific graphical user interface for each new TV-related product will 
require an increasing amount of time and effort. As has been shown on PCs and work 
stations where standard windowing environments have already been commonplace for 
many years, the use of a UIMS and standard widgets decreases this effort considerably. The 
intention of BG-TV to incorporate a UIMS in the 1998 GFL/MID-2 product line underpins 
the expectation that UIMSs will be applied in TV-sets in the near future, even in 'closed' 
products. 

OTHER REMARKS 

In addition to being part of the Ease-of-Use thematic research program, UI4TV'96 is also 
steered by Koos Boer (BG-TV). 
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1 Project content 

1.1 Project introduction 

The Ease-of-Use thematic research programme (EoU) for Sound and Vision (S&V) is targeted 
to make future multimedia home systems easy (pleasy) to use and consistent in their control. 
The research programme bas a 3-year time perspective. 

There is a growing consumer interest in expanding the use of TV in the family room with inte
grated products for Information, Communication, and Entertainment (ICE). The PC industry 
is determined to attack this target which is demonstrated by a number of competitive product 
offerings which just entered, or are about to enter the consumer market (e.g., Olivetti 's "Envi
sion" ). 

The Multimedia Access Tower (MAT) is one of the products in the Philips S& V New Business 
portfolio to prepare for the competition. The scope of the MAT range of products is to exploit 
successful ICE applications driven by the PC industry in the family room. 

In the EoU research project we will acquire the knowledge necessary to build user interfaces 
which will make Philips multimedia home systems number one in ease-of-use. 

The following issues are key factors in the design of truly easy-to-use multimedia home sys
tems: 

• Context of use. Watching TV in a family setting is quite different from working with a 
PC. For instance, a TV will often be used simultaneously by more than one user, the 
viewing (interaction) distance is usually larger for TV, and infrared RCs typically used to 
control CE equipment are very different from 1/0 devices for PCs (mice, keyboards). 

• Integration of different CE products. 

• User expectations. Different products like e.g., telephone, radio, CD player, or TV 
cause different user expectations. Special attention should be paid to this issue when 
the functionality of such "traditional" CE products is merged into one new product. 

• Increased complexity and functionality. Integration causes an enormous increase in 
functionality; e.g., the MAT product that will hit the USA market in 1996 will feature 
about 50 different functions. Consumers should get easy access to the majority of these 
functions. 

• Multitasking. The integration of products will make it possible for the user to perform 
different tasks simultaneously. For instance, a user can handle a phone call while 
watching TV, or play a game while monitoring the highlights of a football game. 
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• Consistency. Every "traditional" CE product brings along its own set of interaction 
rules. When products are integrated these sets of rules should be merged or redesigned 
in such a way to ensure maximum consistency. 

• The amount and the variety offorms of media. Different media like e.g., games, services, 
audio, video, interactive TV, internet, and many more will enter the family room in large 
quantities. 

These problem areas will highlight the limitations of current interaction styles which still pre
dominantly use visual display for communication from system to user, and manual input for 
communication from user to system. The main goal of the EoU project is to select and opti
mize existing interaction styles and develop new and innovative ones for an easy-to-use multi
media home system. This includes new modes of interaction like e.g., speech input, speech and 
nonspeech output, and tactual feedback. Special attention will be paid to the integration of 
these modalities into intelligent multimodal interfaces which facilitate a natural and intuitive 
consumer-product interaction. 

1.2 Global project description 

1.2.1 Problem statement 

The user interface of MAT should support a range of different activities. Depending on the type 
of application the user interface has to enable easy navigation and selection like e.g., choosing 
between networks and channels, or simple control over audio, video and storage functions. In 
other applications, the focus will be on storage and retrieval activities like e.g., access to 
stored pre-recorded titles, or archiving and updating of personal and family content. In yet oth
er applications, support of interaction and browsing, or communication and contra! is required. 

The goal of the EoU project is to provide specific knowledge and solutions to build user inter
faces which make this wide range of applications easy and consistent to use for the consumer. 
Context of use, integration of different applications, and the enormous increase of multimedia 
content in the home environment, are all important factors which endanger the ease-of-use as
pects of MAT-like products and which call for new and innovative solutions. In the EoU 
project we investigate how new modes of interaction like e.g., speech input/output can be inte
grated with manual input and visual display techniques. 

The EoU project consists of five different sub-projects each concentrating on different aspects 
of the ease-of-use problem. At this moment, the following sub-projects are defined: 
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• User Interfaces for TV The general aim of this project is to define a user interface archi
tecture (UIMS) which enables fast deployment of new products and services, multiple 
user interface clients and servers in a single AV system, and the application of new user 
interface concepts like, for instance, multimodal interaction. 

• Automatic Speech Recognition. The general aim of the project is to improve the usability 
of CE equipment through application of speech recognition. 

• Speech Output Technology. The general aim of the project is to demonstrate that speech
output technology (intelligent concatenation of pre-stored speech fragments, phonetics
to-speech conversion, text-to-speech conversion, and manipulation of speech) can be 
used to increase ease-of-use. 

• Multimodal Interaction Styles. The general aim of the poject is to enhance existing inter
action styles and develop new and innovative ones based on the combined use of the three 
modalities of sight (graphics), touch (tactile feedback) , and sound (speech and non
speech audio). 

• Modeling New Interaction Styles. 1 The general aim is to model new interaction styles and 
new functionàlity resulting in sets of formal interaction rules. 

Besides these sub-projects some additional effort will be spent on coordinating the overall EoU 
project. All projects will use MAT applications as carriers for demonstrating the project re
sults. It should be noted that the project descriptions were taken from the original proposals 
and that they have to be fine-tuned during the initiative phase of the EoU project to optimally 
contribute to the general project goals. 

1.2.2 Global result of the project 

The project leader of the overall EoU programme coordinates the inter-project communication 
and establishes contacts between project leaders and users within S& V. The aim is to create 
conditions which lead to synergy between all parties involved. This synergy is indispensable to 
achieve our goal to make Philips multimedia home systems number one in ease-of-use. 

The project leader keeps an up-to-date overview of all deliverables of the sub-projects and their 
related key data. Progress is monitored in bi-montly meetings between the sub-project leaders 
and a Steering Committee of which the Project Owner is a member. 

A detailed description of the results of the various sub-proiects is given in the 
Sub-Proiect Contracts of the individual proiects. 

l. This project is part of the Generation of Control Software project of IST/IT. 
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1.2.3 Global project limits 

The project will not produce implementations which can be included unmodified in end-user 
products or applications. Such implementations have to be developed by S&V based on pro
posed solutions and prototypes of applications. 

1.3 Activities 

January and part of Februari 1996 is needed to fine-tune the genera! EoU Project Contract (this 
document) and to adjust the various Sub-Project Contracts to optimally fit the genera! aim of 
the Ease-of-Use thematic research programma for S&V. This initiative phase is planned 
explicitly as part of the activities to ensure maximum synergy between the sub-projects and 
coherence of the thematic research programme as a whole. 

The definition phases of the various sub-projects start Februari 16, 1996 at latest. 

1.3.1 Activities in the initiative phase 

lnil Writing of the genera! EoU Project Contract (this document) 

lni2 Writing of the Sub-Project Contracts The main purpose of a Sub-Project Contract is to 
give a clear description of the results and deliverables of that particular sub-project and of 
the activities that are required to achieve the results. 

1.3.2 Activities in the other phases 

To be defined in the Sub-Project Contracts. 

1.4 Risk analysis 

1.4.1 Technological risks 

To be defined in the Sub-Project Contracts. 

1.4.2 Organizational risks 

Audio, tactile, and graphics (multimodal) interaction designers are needed in the project. If 
these designers are not available, the sub-projects have to create their own designs without the 
support of skilled interaction designers. 
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1.4.3 Business risks 

Patents covering the specific applications and solutions developed in the EoU project should 
be investigated to avoid future claims by the owners of these patents. 
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2 Management aspects 

2.1 Time 

2.1.1 Norm 

The total capacity reserved for the EoU project is 10 my Research for 1996. These resources 
will be distributed over the different sub-projects as follows : 

• Project Management: 0.5 my 

• User Interfaces for Tv.· 2.5 my 

• Automatic Speech Recognition: 1.5 my 

• Speech Output Technology: 1.5 my 

• Multimodal Interaction Styles: 2.0 my + (1.0 my prototyping and design) 

• Modeling New Interaction Styles: 1.0 my 

The activities for the EoU project described in this contract and its related sub-contracts start at 
January 1, 1996 and finish before January 1, 1997. End 1996 and begin 1997, the programme 
for 1997 will be determined. 

Required time plan 

Detailed time plans to be specified in the Sub-Project Contracts 

The progress reporting system 

Every month a progress meeting is held with at least the following people: 

• Jan van Ee, project leader of the "User Interfaces for TV" project 

• Stephan Gamm, project leader of the "Automatic Speech Recognition" project 

• Angelien Sanderman, project leader of the "Speech Output Technology" project 

• Berry Eggen, project leader of the "Multimodal Interaction Styles" project and project 
leader of the overall EoU project 

• John de Vet, project leader of the "Modeling New Interaction Styles" project 

Once every two months a Steering Committee will meet the project leaders. The steering 
committee consists of: 

• Nick Dosanjh (project owner) 
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• Neil Lawley or representative (manager MAT products) 

• Ben Rezelman (PPP) 

• Arjan Schimmel (secretary) 

• Tom Bösser (research coordinator) 

• Berry Eggen (genera! project leader and chair) 

Berry Eggen is responsible for arranging these monthly and bi-monthly meetings. 

Every two months an overall progress report is written and distributed. This report is composed 
of the progress reports of the sub-projects. The progress report describes the activities 
performed in the preceding two months, problems encountered and whether/how they will be 
solved, possible changes in the project plans, and expected results in the next two months. A 
common format has to be defined for these (sub-)project progress reports. 

The progress report will be sent to the Steering Committee, the project leaders, and their team 
members. The project leaders of the sub-projects are responsible for writing their part of the 
progress report. Berry Eggen is responsible for compiling, editing and distributing the overall 
progress report. 

2.1.2 Management activities 

Time management 

Planning of the necessary capacity for the various phases will be done by the project leaders of 
the sub-projects in consultation with their team members and the involved group leaders. lf 
any serious deviation from the time schedule presented in 2.1.1 occurs, this will be consulted 
with the Steering Committee. 

2.2 Money 

2.2.1 Norm 

A large part of the costs of the project is the man hours that are spent on the activities. Since 
this is a contract research project, all other costs will initially be paid from the budget of the re
search groups involved. lf these costs exceed FL. 5,000.- further discussion is required. 
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Cost estimate 

To be specified in the Sub-Project Contracts. 

2.3 Quality 

2.3.1 Norm 

The quality of the produced documents will be guarded by internal and external reviews. 

2.3.2 Management activities 

Quality administration 

The results of all reviews will be processed by the project leaders and team members involved. 
The project leaders of the various sub-projects are responsible for the administration of the re
view results. 

Quality management 

Berry Eggen is responsible for planning reviews, issuing the material to the reviewers, and 
chair the actual review session. 

2.4 Information 

2.4.1 Norm 

All (sub-)project information available in documents, both managerial and technica!, is always 
available to the Steering Committee, the project leaders and their team members, and the group 
leaders involved. 

Release of (sub-)project contract 

The EoU Project Contract (this document) and the Sub-Project Contracts of the various sub
projects will be released after an internal review and approval by the Steering Committee. 

Procedures 

A common document standard for reports has to be defined. 
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2.4.2 Management activities 

Information administration and management 

Berry Eggen will , with the help of the project leaders of the various sub-projects, be responsi
ble for the maintenance of the project management documentation and for keeping an archive 
of all project documentation up to date. 

2.5 Organization 

2.5.1 Norm 

Global set-up of project organization 

Berry Eggen is the overall project leader of the EoU project. The EoU project contains the 
following 5 sub-projects each with its own project leader and team members: 

User Interfaces/or TV 

• Jan van Ee (project leader), Eric Peeters, Luc Geurts of IST/IT 

• Berry Eggen, Richard van de Sluis of IST/IPO 

Automatic Speech Recognition 

• Stephan Gamm (project leader) of PFNMMI 

• Others: qualified staff of the Man-Machine Interfaces Group 

Speech Output Technology 

• Angelien Sanderman (project leader), Paul Kaufholz of IST/IPO 

• Others: qualified staff of the Speech and Hearing Group 

Multimodal Interaction Styles 

• Berry Eggen (project leader), Bert Bongers of IST/IPO 

• Others: qualified staff of the Information Ergonomics Group 

Modeling of New Interaction Styles 

• John de Vet (project leader), Boris de Ruyter of IST/IPO 
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Global set-up of relationship 

Nick Dosanjh, the project owner, is responsible for arranging the communication within the 
Sound & Vision organization. Neil Lawley will be the technical owner of the project and will 
take care of the transfer of the results, and contacts with relevant experts in the other technolo
gy areas. 
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1 lntroduction 

1.1 General 

Project Number CRB: 

Project Owner: Nick Dosanjh (iR3) 

Customers / users: Sound & Vision 

Start date/ end date: 16.02.96 / 31.12.97 

Manpower over years: 1.0 

Relations: Audio Consistently Easy (contract research BG Audio) 
Generation of User Control Software (contract/theme research S&V) 

Research Director: Remi Bourgonjon 

Group: IPO 

People engaged: John de Vet (20%), Boris de Ruyter (50%), Vacancy (30%) 

1.2 Aim 

The aim is to achieve usable and consistent applications of future multimedia home systems that con
form to designated conventions. This project will investigate the feasibility of a more precise specifica
tion and evaluation of the interaction of multimedia home systems. 

1.3 Relevance 

This project is part of the thematic research pro gramme Ease of U se for Sound & Vis ion [ 1]. 

The Multimedia Access Tower (MAT) will be part of the Philips S&V portfolio on multimedia home 
systems that integrate traditional audio/video functions with new information-, communication- and 
entertainment services. The interaction with these applications should be consistent, familiar and easy 
to use across current and future product families, especially for those functions (such as navigation, 
selection, tuning, recording, etc.) that are generic for different components in a multimedia home sys
tem. One single approach (or model) of specification and evaluation of interaction styles will be needed 
to establish these goals. 

In the world of interaction specification ( or user-interface specification) there is currently a gap 
between the languages used by 'product specifiers' (i.e. product managers and interaction designers) 
and those used by 'product developers' (i.e. software engineers and programmers). Either the language 
is too rigid for use by product specifiers or it is too informal for use by product developers. 

The interaction between a user and a system, facilitated by the system's user interface, has a certain 
structure (the way user actions activate system functions and are sequenced into procedures in order to 
execute specific tasks), and a certain presentation (the typical layout or 'look' of the user interface). 
Users are not served by structurally different user interfaces, since that would require learning known 
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conventions and, even worse, unleaming old ones. But users don't mind a different 'look' of a UI that 
still complies with established conventions. This project focuses on the structure of the interaction. 

There is a strong desire to differentiate our products from the competition, and an appealing user inter
face is said to be a unique selling feature. This requires variability and flexibility in user interface 
design, or better the presentation of the user interface. There is also a strong need to reduce cost and 
development-time while improving product quality. This requires a mature (software) development 
process, and the re-use of components (software modules, code). The two requirements do not conflict. 
The solution is to develop a solid system architecture with standard modules of the basic functionality 
(i.e. the application code), and standard building blocks of the structure of the user interface (or so 
called user control software). The flexibility should be in the presentation of the user interface. In other 
words, we effectively 'hide the re-use from the customer since they don't see it!' . This project will 
develop an interaction model and a language for describing interaction that specifies the structure of 
user-interface building blocks, while leaving their presentation open (or modifiable). 

In order to gain wide acceptance by both product specifiers and product developers, this project builds 
on the results of other, earlier projects: 

• The research project Audio Consistently Easy (ACE) for BG Audio, resulting in a set of user-inter
face guidelines containing detailed descriptions of standard audio functions in user terms [8] [9]. 

• The APG/research project ACE Tool Set (ACETS) for BG Audio, developing a simulation tool that 
is based on ACE and which is intended to become a UI design tool for product specifiers. 

• The research project Generation of User Control Software (GUCS), part of the Software Re-use 
project for S&V, resulting in a rigorous method and an environment to generale user control soft
ware from more precise interaction specifications in a (semi)automatic way [4]. 
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2 Agreements 
A close co-operation with S&V, through active patticipation of product specifiers and product develop
ers of the various BGs, is mandatory in this project. 

2.1 lnventory of existing interaction styles 

2.1.1 Activities 

A classification of existing interaction styles for MAT-like products will be developed. The starting 
point will be a task-based analysis of MAT products. Two other reference materials are available: 

• The set of user-interface guidelines containing detailed descriptions of standard audio functions in 
user terms, as developed for the BG Audio in the ACE project [8] [9] . 

• The description of generic procedures (for number entry, menu selection, time setting, etc.) applica
ble in a wide range of home electronics products, as developed in the ESPRIT project FACE [ 1], in 
which Philips APG and iR3 participated. 

2.1.2 Deliverable 

The result will be an identification of the underlying interaction rules, and consequently an identifica
tion of the generic components (i.e., task-execution procedures). 

Dev 1: The result will be delivered as a document. 

2.1.3 Risk Handling 

Detailed information of planned MAT products, including the feature list, is required input for this 
activity. Part of the inventory can be based on existing audio/video equipment (TV, VCR, audio, CD-i, 
etc .) and emerging services (CD-Online, etc.). Another input are the MAT competitor products, such as: 
Envision, <other products>. 

2.1.4 Progress Control 

Every two months a Progress Report is written and distributed. 

2.1.5 Acceptance Criteria 

The functionality to be covered by this inventory should be approved by the Project Owner. 

2.2 Evaluation of alternative interaction styles 

2.2.1 Activities 

Based on the inventory of existing interaction styles it will be studied how users value the usability of 
these alternative styles. This usability evaluation can be based on either: 

• existing products (exemplar for existing interaction styles), or 

• computer simulations (prototypes of modified interaction styles). 

It is assumed that the experiments are conducted in the video lab at IPO. 
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2.2.2 Deliverable 

Dev 2: The results of the evaluation will be delivered as a document, plus accompanying 
video material (a compilation tape). 

2.2.3 Risk Handling 

The alternative interaction styles considered here are existing or (slightly) modified styles. If working 
prototypes of alternative new styles are developed in time by the other EoU subprojects, most notably 
'Multimodal Interaction Styles' and 'Speech Output Technology', they could be considered in the eval
uation as well. However, in that case the specific properties of the prototypes (to allow user tests) 
should be coordinated with us. 

2.2.4 Progress Control 

See 2.1.4. 

2.3 Development of interaction specification language 

2.3.1 Activities 

A technique for specifying interaction (styles) will be developed. The interaction specification language 
should be precise and structured enough to bridge the gap between product specifiers and product 
developers. The language will be based on user tasks and include all structural concepts ranging from 
user tasks, user actions to product features (system effect and feedback) . 

2.3.2 Deliverable 

Dev 3: The result will be delivered as a document (a interaction language definition). 

2.3.3 Risk Handling 

The interaction-specification language will be based on a review of earlier efforts, in particular ACE 
(5)(6), as well as languages for specifying the behavioural design of an interactive system - the tasks 
and actions a user performs to accomplish those tasks -, developed in the HCI research, most notably 
ETAG (7) and UAN (3) . 

A desired property of the intended language would be a formalisation that would allow conversion to 
generic interaction modules, i.e. modules embodying the structure of the interaction, but not their pres
entation (e.g. "a continuous setting controller"). A product specifier can create instances of those 
generic modules (ultimately supported by a tool, a 'control options editor') by specifying particular 
presentation features (e.g. "a slider" or "a rotary"). These instances are the interaction building blocks 
from which the user-control software can be automatically generated by compaction techniques. The 
feasibility of this conversion and automatic generation has not been proven yet, and will be part of the 
GUCS project. 

2.3.4 Progress Control 

See 2.1.4. 
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2.4 Development of interaction guidelines 

2.4.1 Activities 

Agreements 

Based on the evaluation of interaction styles and on the interaction specification language being devel
oped, a set of 'optima!' (consistent, familiar) interaction guidelines will be defined. 

2.4.2 Deliverable 

Dev 4: The result will be a set of interaction guidelines. It will be delivered as a document 
(a reference). 

2.4.3 Risk Handling 

2.4.4 Progress Control 

See 2.1.4. 

2.5 Development of standard usability tests 

2.5.1 Activities 

A methodology for practical ('quick-n-cheap') ease-of-use evaluation will be developed. Such a meth
odology for standard usability tests is needed to check future MAT-like products for conformance to 
interaction guidelines and for benchmarking competitors products on 'standard' usability criteria (for 
consumer electronics products). 

2.5.2 Deliverable 

The result will be a standard usability test method for MAT products. The method will be delivered as 
two documents: 

Dev Sa: 

Dev 5b: 

a user manual describing the method's procedure to conduct such a test 

a checklist of standard usability criteria for MAT products. 

2.5.3 Risk Handling 

2.5.4 Progress Control 

See 2.1.4. 
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3 Phasing / Milestones 

3.1 Milestones 1996 

- Dev 1: April 30, 1996 (report on inventory of existing interaction styles) 

- Dev 2: September 30, 1996 (evaluation report on interaction styles) 

Company Restricted 

- Dev 3: December 31, 1996 (report on definition interaction specification language) 

3.2 Milestones 1997 and beyond 

- Dev 4: 2Q97 (report on interaction guidelines) 

- Dev 5a: 4Q97 (user manual for standard usability test) 

- Dev 5b: 4Q97 (checklist of standard usability criteria) 
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1 lntroduction 

1.1 General 

Project Title: 

Project Number CRB: 

Project Owner: 

Project Leader: 

Organization: 

Manpower 1996: 

1.2 Aim 

Voice Control for VCR and TV 

5289 

Hugh Cautley, Nick Dosanjh (iR3), Koos Boer (BG-TV) 

Stephan Gamm, Reinhold Haeb-Umbach (PFL-A) 

Group head: Volker Steinbiss 
Sector head: Loek Nijman 

2.0 

The aim of the project is to show that voice control makes TVs and VCRs easier to use and that it can 
be realized cost-effectively. A prototype will be developed for exhibition at the IFA 1997. 

1.3 Relevance 

Many customers are not satisfied with the usability of their TV s and VCRs. Programming the timer of 
the VCR is a notorious example for that. This project explores the potentials of automatic speech recog
nition for making TV s and VCRs easier to use. In order to succeed the human factors aspects need to be 
addressed as well as the technological aspects of this application. Increased userfriendliness through 
voice control might become an important factor in the future in distinguishing from competitors. The 
experiences from this project will also be useful for other S& V products and it is expected that voice 
control will migrate into more S& V products, such as the MAT. 
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2 Description 
The goal of this project is to develop a prototype of a voice controlled TV NCR for the IFA 97. The idea 
is to program the VCR and select channels as well as teletext pages by means of spoken commands. 
The prototype will work with speaker-independent recognition in German. The user speaks into a 
microphone in the remote control. The speech signal is transmitted via the infrared channel to the TV/ 
VCR. Here the speech is recognized on the SPHERIC speech recognition chip. The project covers the 
user interface design and the development of the different modules required for the IFA prototype. The 
integration into a VCR is is not covered by this project. 

In order to develop a prototype that satisfies the user, the human factors aspects need to be addressed as 
well as the technologica) aspects . Therefore the work in the project has been organized along two dif
ferent tracks: The technica) development and the user interface development. The original planning was 
to use the same prototypes that are set up for studying the technical feasibility also for user involvement 
tests in the interface design process. This was discarded, since the past work revealed that technica) 
problems might cause substantial delays also in the user interface design process. Therefore we will try 
to work on the user interface design in parallel by using simulations instead. In total this minimizes the 
risks of delays in delivering an appealing prototype for the IFA 97. 

2.1 Planning 

2.1.1 User Interface Design 

Analysis & Conceptual Design 

The analysis and concept design phase was conducted in 1995. In the analysis phase a secondary mar
ket research on basic user requirements and usage pattem was conducted and existing solutions of timer 
programming were studied. Moreover the results of a farmer heuristic evaluation of the Voice Com
mander (S. Gamm, R. Haeb-Umbach: Voice recognition for easy-to-use remote controls, Labornotiz 
Nr. 24/93, 08/93) were taken into account. Based on this analysis ideas were generated how the auto
matic speech recognition technology developed at PFL-A could be used to make TVs and VCRs easier 
to use. The outcome of the conceptual design was summarized in an intemal report (R. Haeb-Umbach, 
S. Gamm, P. Wilcox: Voice-activated remote control - Analysis and concept study, Laborbericht Nr. 
1143/95, 08/95). The concepts presented there were discussed in a workshop with representatives from 
iR3, BG-TV, PCD, RCS and PFL-A. The agreed concepts are the input for the next phase. 

Concept Evaluation & User Requirements Capture 

Usually the detailed user requirements capture would be done prior to the concept design. Since speech 
recognition is a rather new interaction technology and people are not familiar with it we presume that 
we need to stimulate user's input. Thus we developed concepts prior to the detailed requirements cap
ture and visualized them in form of a software simulation (Wizard-of-Oz simulation). In form of focus 
groups we collected spontaneous and aided reactions to these concepts and identified the user require
ments. The results are the interaction style and the functionality that the user desires, and this is fed into 
the next phase. 
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Dialogue Design 

According to the user requirements the dialogue, i.e. the interaction between the system and the user, is 
designed. State transition diagrams will be used to specify the interaction. A high-fidelity simulation is 
set up according to the specification. In contrast to the low-fidelity simulation used in the concept eval
uation and user requirement phase, here a more realistic simulation is required. The PC still controls the 
simulation, but the user speaks into a real remote control and a real TV is used for visual feedback. In 
order to improve the interaction in an iterative process, small-scale usability tests will be conducted 
with this simulation. We expect 3 to 4 iteration cycles, special attention will be paid to the command 
vocabulary and the speech recognition activation procedure.Usability Testing 

After the iterative dialogue design, a usability test will be conducted. Details are still to be defined. 

Redesign 

The usability test is expected to reveal weaknesses still inherent in the interaction design. A redesign to 
overcome these shortcomings will be the last step prior to the implementation in the IFA prototype. 

2.1.2 Technica! Development 

In the technical part of the project the different modules required for the IFA prototype are developed 
and tested. These modules are: The infrared transmission of the speech signal, the teletext/OSD con trol 
box and the SPHERIC demo board. A PC is used as the control unit for each module. Figure 1 shows 
the architecture of the prototype system. 

© Philips Electronics N.V. 
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Figure 1: Architecture of prototype system 
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The PC simulates the VCR and controls the different modules. Via the IIC bus, which is connected to 
the printer port of the PC, the PC controls the SPHERIC demo board and the Teletext/OSD control box. 
The teletext/OSD control box generates an RGB- and control signa! to display on screen menus and 
teletext pages on the TV screen, the speech recognition software runs on the SPHERIC demo board. 
The speech commands of the user are recorded via a microphone in the remote control. The speech is 
transmitted as infrared signa! to the IR detector and fed to the SPHERIC demo board. RC5 control sig
nals are immediately decoded and transmitted to the printer port of the PC. The primary goal of this 
system architecture is to develop and test the different modules. The control software on the PC is just a 
testbed for the modules, it does not cover the whole functionality of a TV NCR. 

Teletext/OSD control box 

iR3 has developed a teletext/OSD box to generale on screen menus and teletext pages on a TV screen. 
The box is controlled by a PC via the IIC bus (printer port). 

Infrared link 

The infrared link is used for the transmission of the speech signa! and for the transmission of RC5 com
mands. The speech signa! is transrnitted in analogous form. The signa! is recorded with a microphone in 
the remote control and pre-amplified there. The signa! is then modulated on a carrier frequency of 2,5 
MHz and transmitted as FM signa! via a IR diode in the remote control. After reception and demodula
tion the signa! is separated into speech signals and RC5 codes. Both signals are amplified. The speech 
signa! is fed onto the SPHERIC demo board. The RC5 codes are decoded and fed to the printer port of 
the PC. 

The influence of the infrared link on the speech recognition accuracy will be measured. 200 utterances 
of a male speaker and a female speaker will be recorded at the input of the modulator and at the output 
of the demodulator. The signals are fed into an off-line speech recognizer and error rates are measured. 
Moreover the power consumption will be measured and a maximum distance for the infrared link spec
ified. The set up of the ifrared link will be done by iR3, the study of the impact on the recognition accu
racy will be done by PFL-A. 

SPHERIC demo board 

In the Natlab a demo board has been developed, on which by means of a daughter board either a 
EPICS 10 or the SPHERIC can be plugged. This demo board basically consists of a microcontroller and 
EPICS 10/SPHERIC daughter board. The microcontroller communicates via a IIC bus with the PC and 
controls the EPICSlO/SPHERIC as a host processor. The software written for the SPHERIC runs (with 
a loss in performance) on the EPICSl0 as well. Since the SPHERIC will be available end of 96, it is 
planned to conduct first tests with the EPICS 10. An EPICS 10 board with digit recognition will be pre
pared for 6/96. End 96, when the SPHERIC will be available, the EPICS 10 will be exchanged with the 
SPHERIC. The interfaces will be untouched. Software package SWl will be provided by PFL-A, it 
makes it possible to download the recognition program and -data and to debug the program. Software 
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package SW2 realizes the communication with the application, e.g. the transfer of the recognition 
results. 

program download 

B DEBUG - - uC - (EPICSJO) _ 
IICl ~ - ~ -and debug contra[ 

SPHERIC/ 

EPICSlO PC 

IIC - - IIC2 G - -
application messages 

FigureSPHERIC / EPICS 10 daughter board 

Speech recognition software 

For a reliable, speaker-independent recognition the system must be trained with speech signals from 
several thousands speakers. This speech database must contain the application specific command words 
spoken in an environment typical for the application. Such a database does not exist for the TV/VCR 
application. The original planning was to conduct a small-scale data collection with 100 male and 100 
female speakers. A specification of such a data collection has been written. The costs were estimated as 
68 000 DM. Since the budget has not been committed yet and the vocabulary could not be changed 
after a dedicated data collection, we intend to work with a phoneme-based recognition. In contrast to a 
. word-based recognition where the speech database for training must contain the words to be recognized 
later, a phoneme-based system can be trained with existing speech databases not containing the applica
tion specific words. This technique is common for large vocabulary recognition, such as dictation sys
tems, hut is new for small vocabulary recognition such as voice control. With phoneme-baed 
recognition we expect a loss in recognition accuracy. We will investigate the decrease in performance 
until 10/96 and then decide whether it's feasible to continue with phoneme-based recognition . In case 
we need to fall back on a word-based recognition this would cause a delay of 6 months. 

The system will be trained speaker-independently and optimized. The recognition accuracy will be 
measured. 

Table 1: Distribution of tasks between iR3 and PFL-A . 

iR3 PFL-A 

Infrared link SPHERIC / EPICS 10 demo board 

Teletext & OSD box Speech recognition software 
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Table 1: Distribution of tasks between iR3 and PFL-A 

iR3 PFL-A 

Communication PC - Modules / Testbed U ser interface design 

2.2 Milestones/Deliverables 

User Interface Design 

M 1.1 Anal ysis and conceptual design 
• D 1. 1 Internal report nr. 1143/95 07 /95 
• D 1.2 Workshop 08/95 

M 1.2 Concept evaluation & user requirements capture 
• Dl.3 Low-fidelity simulation 02/96 
• D 1.4 Focus groups report 05/96 

M 1.3 Dialogue Design 
• D 1.5 Dialogue specification 02/97 
• D 1.6 High-fidelity simulation 02/97 

Ml.4 Usability Test 
• Dl.7 Usability test report 04/97 

M 1.5 Redesign 
• D 1.8 Revised dialogue specification 05/97 

Technica! Development 

M2. l Teletext/OSD control box 
• D2.1 Hardware control box 02/96 
• D2.2 Control SW protocol 02/96 

M2.2 lnfrared link 
• D2.3 IR link demo board 06/96 
• D2.4 Eval. impact on recognition accuracy 08/96 

M2.3 SPHERIC demo board 
• D2.5 EPICS 10 demo board 06/96 
• D2.6 SPHERIC demo board 03/97 
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M2.4 Speech recognition software 
• D2.7 Phoneme-based recognition SW 
• D2.8 Evaluat~on report of phoneme-based rec. 
• D2.9 Speech references for SI recognition 

2.3 Risks 

2.3.1 Cooperation with PCD 

09/96 
10/96 
05/97 

We would appreciate a cooperation with PCD, especially on graphics design and product design. A 
project plan for the product design of a voice-activated remote control has been elaborated by PCD and 
is agreed by iR3. Actions have not taken place so far. The product design is regarded as essential for the 
high-fidelity prototype and the investigation of the speech recognition performance. 

2.3.2 Word-based versus phoneme-based recognition 

To avoid a dedicated speech data collection, a phoneme-based recognition will be investigated. Since 
there is no experience with phoneme-based recognition for voice control, the recognition accuracy can 
not be reliably estimated. In case that the accuracy tums out to be not high enough, a dedicated speech 
data collection has still to be started. A decision will be taken in 10/96. 

2.3.3 lntegration in real VCR 

This project covers the user interface design and the development of the required technica! modules. 
The integration of the modules into a real VCR to exhibit at the IFA 97 cannot be done by PFL-A. 
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3 Management 

3.1 Project steering 

Between iR3 and BG-TV there is a common agreement, that Hugh Cautley (iR3) should steer the 
project. We expect that this will be continued after the project became part of the S& V thematic 
research. 

3.2 Progress report and review 

iR3 has arranged quarterly progress reviews. Prior to each review meeting a progress report is written. 
In 1996 there will be the following review meetings: 

May 8/9 in Nuremberg 

July 10/11 in Eindhoven 

October 15/16 in Vienna 

December 11/12 in Eindhoven 

In addition every two months a progress report is published in the VOICE Newsletter, which is an elec
tronic newsletter of the cluster of voice control projects at PFL-A. After finishing a deliverable or 
reaching a milestone, progress is also reported directly to the S&V thematic research programme and 
BG-TV. 
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1 Project content 

1.1 Project introduction 

The project "Speech output technology" (SOT) is part of the thematic research programme 
Ease of Use (EoU) for Sound and Vision. The EoU programme's overall goal is to make future 
multimedia home systems (e.g., the multimedia access tower, MAT) easy to use and consistent 
in their control. lt is to be expected that SOT can contribute to increase the ease-of-use of such 
systems. 

1.2 Global project description 

1.2.1 Problem statement 

In a MAT-like product the amount and the nature of the available information are so huge that 
problems will arise in the area of storage and retrieval, navigation and selection, interaction 
and browsing, communication and control. To alleviate the user-interface problem, speech in
put/output facilities can be used, combined with other modalities such as visual, auditory or 
tactile interaction. 

In particular, speech may be a useful and pleasing interaction style in support of: 1) navigation, 
2) retrieval, 3) warning. Supposedly, in such cases speech output is all the more effective if it 
consists -in part- on the user's own spoken recorded annotations. The latter allow the user max
imum flexibility in the formulation of relevant comments that may facilitate later access to the 
information. 

A particularly interesting test area for the use of annotations may be the interaction of the user 
with an electronically available TV-Guide. It is to be expected that the number of TV channels 
and the resulting variety of programmes will grow so considerably that the viewer will encoun
ter problems in keeping track of his favourite programmes. · 

Indeed, to make a selection of interesting programmes and retrieve them in due course may 
well require an interface beyond the visual modality (reading text and or viewing pictures 
about shows). While browsing through the TV-guide, speech may be helpful to annotate the 
programmes one wishes to mark for later viewing. These spoken comments may then be lis
tened for to get an idea of the shows öne intended to watch in a particular period of time, and to 
warn the user ahead of time about the beginning of a selected programme. In both cases, listen
ing to one's own spoken remarks is expected to be more helpful and pleasing than being con
fronted with standardized (speech) output from the system. 
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1.2.2 Global result of the project 

In general terms the result of the project will be an experimentally verified statement about the 
validity of the assumptions underlying the 'problem statement' above. 

More specific results will concern the following topics: 

Result 1: Overview of the state-of-the-art 

A first result will consist of an overview of the use of speech technology in facilitating storage 
and retrieval of audiovisual information. The overview will contain the necessary and suffi
cient information to allow an independent motivation of the above mentioned research option. 
This definition phase of the project will result in a more concrete proposal. 

Result 2: lmplementation of a simulation environment 

A test environment will be created that allows the simulation of representative user-system in
teractions, based on speech output in combination with other modalities. The (first)demonstra
tor will be implemented. 

Result 3: Evaluation phase 

In this activity it will be studied how users actually deal with the possibility of making their 
own spoken annotations and how the availability of these comments helps them in interacting 
with a bulk of information (e.g., navigation through a database; advance warning about select
ed events). The results fo the evaluation-phase will be delivered in a report. 

1.2.3 Global project limits 

The project will not produce actual implementations, ready to be integrated in a concrete prod
uct. Rather, it will show through a demonstrator what the usefulness is of applying speech out
put technology in a subpart of a MAT-like environment. 

1.3 Activities 

1.3.1 Activity for result 1 

Produce a report containing the state-of-the-art and a concrete research proposal. 
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1.3.2 Activity for result 2 

Develop the hardware and software for the test environment: 1) speech technology (things like 
record, playback, speed-up/down, next and previous), 2) User Interface configurations 

1.3.3 Activity for result 3 

Evaluate and demonstrate the potential of using speech output as part of the user-interface of a 
MAT-like product, in particular in the case of interacting with a TV-Guide. 

1.4 Risk analysis 

1.4.1 Technological risks 

One risk factor for this research project is the dependence of the evaluation phase on the imple
mentation of the test environment. 

1.4.2 Organizational risks 

One risk factor is the collaboration with third parties in order to develop the hardware/software 
for simulating the application. 

1.4.3 Business risks 

None. 
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2 Management aspects 

The SOT project will require 1.5 manyears of resources in 1996. This manpower will be pro
vided by the Hearing and Speech group of IPO, headed by Rene Collier. 

Project leader is Angelien Sanderman. 
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1 lntroduction 

1.1 General 

Project Number CRB: 

Project Owner: Nick Dosanjh (S&V / PPP, iR3) 

Customers / users: Neil Lawley (S& V / BG-TV) 

Start date/ end date: 16.02.96 / 31.12.96 

Manpower over years: 2.0 

Relations: Ease-of-use thematic research programme for S& V 

Research Director: Remi Bourgonjon 

Group: Institute for Perception Research/ Information Ergonomics Group 

People engaged: Berry Eggen (20%), Bert Bongers (90%), David Keyson (90%) 

1.2 Aim 

The Multimodal Interaction Styles project is part of the thematic research programme Ease-of-Use 
(EoU) for Sound and Vision [1]. The aim of the Multimodal Interaction Styles project is to study multi
modal interaction styles and their application areas. Key concepts of multimodal interaction will be 
specified and implemented in new and innovative interaction styles which are based on the integration 
of the three sensory modalities of sight, touch, and sound. It will be demonstrated that this multimodal 
approach can lead to future multimedia home systems that are easier to use. 

The amount and the variety of media in which information is presented to users is increasing. Also, CE 
products become more complex, provide greater functionality, facilitate multitasking, and, above all, it 
is widely accepted now that future products must be easy-to-use and influence people's Jives in a posi
tive way. These trends highlight the limitations of current user-system interaction styles which still pre
dominantly use the visual modality (graphical displays) for communication from system to user, and 
manual operation (buttons) for communication from user to system. 

The Multimedia Access Tower (MAT) is a typical example of a multimedia home system which inte
grates a number of different 'traditional' CE products into one system. Besides a substantial increase in 
complexity and functionality, this integration should also enable users to perfom different tasks simulta
neously. For instance, a user might receive and process incoming e-mail while watching TV, or play a 
game while being informed about the start of an upcoming TV program. If the TV screen is the only 
output medium to support such concurrent user-system interactions, there is a <langer of overloading the 
visual communication channel resulting in a reduced usability of the system. One way to solve this 
problem is to increase the communication bandwith by throwing the auditory and tactual modalities 
into gear. But what is an even more important motivation for developing multimodal interaction styles, 
is the common belief in state-of-the-art user interface research that integration of different modalities 
will lead to more natural and intuitive user interfaces. This belief is inspired by human-to-human com-
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munication. The Multimodal Interaction Styles project will acquire knowledge necessary to demon
strate that multimodal interaction indeed leads to improved ease-of-use. 

1.3 Relevance 

The user interface of MAT-like products should support a range of different user activities. De
pending on the type of application the user interface has to enable easy navigation and selec
tion like e.g., choosing between networks and channels, or simple control over audio, video 
and storage functions. In other applications, the focus will be on storage and retrieval activities 
like e.g., access to stored pre-recorded titles, or archiving and updating of personal and family 
content. In yet other applications, support of interaction and browsing, or communication and 
contra/ is required. lt is important to note that MAT should support situations in which several 
of the above mentioned activities are carried out at the same time. 

The goal of the EoU project is to provide specific knowledge and solutions to build user inter
faces which make this wide range of applications easy and consistent to use for the consumer. 
Context of use, integration of different applications, and the enormous increase of multimedia 
content in the home environment, are all important factors which endanger the ease-of-use 
aspects of MAT-like products and which call for new and innovative solutions. In the Multimo
dal Interaction Styles project we focus on a multimodal approach to user-system interaction. 
For a specific MAT application, or a combination of two or more applications, we will demon
strate that a multimodal interaction style will improve ease-of-use. 

Note: Although this project is dedicated to MAT, it will be clear that the general concepts intro
duced will be applicable to other CE products as well. 
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2 Agreements 

2.1 Specification of key concepts for multimodal interaction 

2.1.1 Deliverable 

Agreements 

The result of this work package is delivered as a document. This document describes the key concepts 
of multimodal interaction illustrated by state-of-the-art examples. It also identifies MAT applications, 
or combinations of applications, which might give rise to user interface problems, and which will bene
fit by a multimodal approach to user-system interaction. The document also describes which MAT sam
ple application will be chosen as a carrier for the Multimodal Interaction Styles project to demonstrate 
the contribution of multimodal interaction to ease-of-use. This deliverable is available april 31, 1996. 

2.1.2 Activities 

Multimodal interaction is not only about selecting the most suitable modality, or combination of modal
ities for representing communication acts, it is also about the integral processing of different communi
cation acts which finally leads to the understanding of the complete message. Therefore, a state-of-the
art overview of multimodal interaction should address both new modes of interaction, like for instance 
auditory and tactual feedback, as well as recent developments in forma) design of multimodal dia
logues. 

2.1.3 Progress Control 

Every two months a progress report is written and distributed. This report will be sent to all relevant 
people related to the EoU project [1]. It will be discussed in the 2-monthly EoU Steering Committee 
meetings. 

2.1.4 Acceptance Criteria 

The deliverable will be reviewed and approved by the Project Owner. 

2.2 Design and implementation of a multimodal interaction style 

2.2.1 Deliverable 

A multimodal interaction style for the MAT sample application defined in the deliverable of work pack
age 2.1 will be designed and implemented. 

This result is delivered as a research prototype implementation, documentation, and a demonstration of 
the new multimodal interaction style. An MS Windows PC is used as a development platform for the 
prototype application. The (first) prototype implementation will be presented august 30, 1996. At that 
date, a document describing the new interaction style will also be available. 

2.2.2 Activities 

A work breakdown in terms of activities is specified at the time the result of work package 2.1 is deliv
ered. 
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2.2.3 Progress Control 

see 2.1.3. 

2.2.4 Acceptance Criteria 

see 2.1.4 

2.3 Evaluation of implemented multimodal interaction style 

2.3.1 Deliverable 

Company restricted 

The evaluation is intended to show how the average consumer performs in using the new interaction 
style. This performance is quantified in terms of time needed to perform certain tasks, or of number and 
type of errors made. Ease-of-use parameters, like user-satisfaction and pleasure-of-use, will be assessed 
in a more qualitative way. 

The result of this work package is delivered as a document. This document is available december 31, 
1996. 

2.3.2 Activities 

A work breakdown in terms of activities is specified at the time the result of work package 2.2 is deliv
ered. 

2.3.3 Progress Control 

see 2.1.3. 

2.3.4 Acceptance Criteria 

see 2.1.4. 
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3 Phasing / Milestones 

Phase 1 : Specification of key concepts for multimodal interaction 

Period: 19.02.96 - 30.04.96 

Milestone 30.04.96 

Phasing / Milestones 

•Approval of MAT sample application to be used as a carrier for the rest of the project. 

•Deliverable: definition document 

Phase 2: Design and implementation of a multimodal interaction style 

Period: 01.05.96- 31.08.96 

Milestone 31.08.96 

•Demonstration of implementation of multimodal interaction style 

•Deliverable: prototype implementation 

•Deliverable: design and realization document 

Phase 3: Evaluation of implemented multimodal interaction style 

Period: 01.09.96- 31.12.96 

Milestone 31.12.96 

•Presentation of evaluation results 

•Project evaluation 

•Deliverable: evaluation document 

Phase 4: Definition project plan 1997 

Period: 01.01.97 - 01.02.97 

Milestone 01.02.97 

•Report describing conclusions first year and proposal for the second year of the project. 
The following alternatives may be considered: apply results first year in other aplication, 
develop other multimodal interaction styles, investigate other interaction/application 
combinations. 
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The project management approach 

This is the Project Contract decision document of this project. Every phase of this project will 
be concluded with a decision document. The project leader is responsible for the contents of 
the decision documents. lf the dient agrees with the contents of this document, then this docu
ment gets the status approved. 

The main purpose of this decision document is to give a clear description of the results of the 
project and of the activities that are required for the results. This decision document also con
tains a chapter on the management aspects time, money, quality, information and organization 
of this project. The planning of the activities plays an important role in this chapter. 

The following phases (with a short description) can be distinguished in the project: 

1 Initiative phase 
In this phase it is decided how an idea will be realized with a project management ap
proach. It is concluded with the Project Contract. 

2 Definition phase 
In this phase it is determined what, in detail, the results of the project are. lt is concluded 
with the Project Program. 

3 Design phase 
In this phase it is determined how the results will be realized. lt is concluded with the 
Project Design. 

4 Preparation phase 
In this phase the realization of the results is prepared. lt is concluded with the Project Re
alization Program. 

5 Realization phase 
In this phase the results are realized. Project evaluation is part of this phase. It is conclud
ed with the Project Support Program. 

6 Support phase 
In this phase the results are used and maintained during the life time, after the project. 

7 Project Evaluation 

The Initiative phase and the Support Phase formally are not part of the project, but because 
these phases are the prologue and the epilogue of the project they play a role in the project 
management. 
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This project management approach is adopted by the Information Technology (IT) group of the 
Information and Software Technology (1ST) sector of Philips Research Laboratories Eindhov
en (PRLE). More information on the project management approach can be found in 
[Wijnen 1988]. 
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1 Project content 

1.1 Project introduction 

The aim of the User Interfaces for TV '96 (Ul4TV'96) project is to define a user interface soft
ware architecture for TV products with a focus on the TV-set as a graphical user interface serv
er in the living room. This architecture must enable fast deployment of new products and 
services, multiple user interface clients and servers in a single AV system, and the application 
of new user interface concepts. 

The following developments change the requirements of future TV-sets compared to current 
conventional TV-sets with respect to the user interface and its supporting hardware and soft
ware architecture: 

• Conventional TV functionality will be integrated with e.g. VCR and telephone functions 
in a range of new products. The short life cycle of these new products requires very fast 
development for which re-use of vital software components is essential. 

• The TV-set has to become a much more 'open' device to support current and future exter
nal services. The TV-set is very well equipped to display graphical user interfaces, due to 
its large display area and its current role. Therefore, the TV-set is destined to be a prime 
user interface server in an AV system. However, if the TV-set does not open up and serve 
the user interface needs of external applications it will degrade to being a mere monitor 
for external set-top boxes and the like. 

• The appearance of the TV-set's user interface will become an increasing competitive as
pect. This is a.o. caused by the increased graphical 'richness' of OSDs enabled by pixel 
based graphics devices which will bring 'PC like' graphics capabilities to TV-sets. These 
capabilities will require much effort to be fully exploited (as competitors are likely to do) 
which can only be limited by re-using designs and software components. 

These developments will obstruct the creation of a specific graphical user interface for each 
new product. However, the effort to create a graphical user interface significantly decreases if a 
graphical User Interface Management System (UIMS) is used. This has been shown on PCs 
and work stations where standard windowing environments have already been commonplace 
for many years. The intention of BG-TV to incorporate a UIMS in the 1998 GFL/MID-2 prod
uct line underpins the expectation that UIMSs will be applied in TV-sets in the near future, 
even in 'closed' products. This emphasises the need fora project like UI4TV'96 to develop ca
pabilities on UIMSs. 

One of the results of UI4TV'95 is the definition of a graphical UIMS together with a basic 
widget set. The main goal of the UI4TV'96 project is to enhance this UIMS with features to 
successfully deal with the described developments. Moreover, the UIMS resulting from the 
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UI4TV'96 project will support not only a graphical but also an auditory representation of 
widgets. 

1.2 Global project description 

1.2.1 Problem statement 

Compared to the product specific user interface in a conventional TV-set, a UIMS which also 
serves the needs of external devices and services, imposes a.o. the following additional re
quirements: 

• The UIMS has to become a separate entity inside the TV-set. Having a separate UIMS 
aids software re-use, even in a closed conventional TV-set where a separate UIMS is not 
a real requirement. lf external devices or services have to be able to use the UIMS, it has 
to be a clearly defined entity with a standard API. A UIMS is already being defined with
in UI4TV'95 and is a.o. used to implement an MHEG engine in the HIT project (see 
[Diepenhorst 1995]). 

• The UIMS must be able to cope with multiple concurrent applications sharing its resourc
es, since it does not only serve the needs of the standard TV control application, but also 
those of other clients. For example, an EPG must be able to issue a warning if a specific 
program is about to begin, even if the UIMS is serving a VCR programming application. 

• Being able to control multiple devices, the user interface must provide the user with the 
possibility to easily switch his attention from one control application to another. On a 
desktop computer this is supported by, for example, a program manager. Somehow this 
concept has to be translated to the TV environment. 

In UI4TV'96 we aim to define a UIMS which meets these requirements and is intended fora 
living room TV-watching environment. Hence, we cannot simply take a desktop computer's 
UIMS and widgets and port them to a TV-set. Moreover, we want to specifically address the is
sue of auditory representation in addition to graphical representation with respect to both its 
end-user benefit and its impact on the user interface software architecture. 

1.2.2 Global result of the project 

The result of the UI4TV'96 project will be the definition of a user interface software architec
ture suited for a multi-dient multi-server environment where the TV-set homes a user interface 
server. This definition consists of the design and prototype implementation of a UIMS and a 
basic widget set. The defined UIMS will be implemented as a prototype on a development plat
form (an MS Windows PC) to enable application prototyping. The feasibility of its implemen
tation on a low-cost pixel based target device will also be evaluated. 
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Moreover, the UI4TV'96 project will result in implementations of one or more sample applica
tions, and evaluations of user tests performed with these applications. The sample applications 
will focus on the benefits of multi-modal widgets which integrate graphical and auditory feed
back. 

Note that in this document the term 'UIMS' denotes the 'core UIMS' plus the server wrapper 
(induding, for example, the script interpreter) which communicates with the dient (a dient ap
plication can only access the 'core UIMS' via this server wrapper). The shaded bubble in 
Figure 1.1 shows the UIMS as intended in this document. This naming convention does not 
obstruct the 'core UIMS' and the server wrapper from being distinct pieces of software. 

8 
t 

Figure 1.1 The care UlMS and the server wrapper 

Rest Definition of UIMS API 

The UIMS API constitutes the interface between the self-contained UIMS and its dient appli
cations. This API indudes a scripting language which is used to define the dynamic behaviour 
of a graphical user interface. The scripting language allows (part of) the dynamic behaviour of 
a GUi to be defined by the application (using a script) after which the UIMS takes care of the 
control of this behaviour. This decreases the amount of communication between application 
and UIMS, which may be required for critica! dynamic effects. Moreover, it offers an opportu
nity to simplify the application program. lf possible, this scripting language will equal or be 
based on an existing scripting language. 

This result is delivered as a document1. 

1. Note that some of the resulting documents may be merged into a single document. 
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Res2 Design of UIMS 

The designed UIMS will be based on the UIMS designed and implemented in UI4TV'95. Ad
ditional features are the support for multiple concurrent applications, an inter-application navi
gation mechanism, and both jumping highlights and free moving cursor navigation. The UIMS 
will be designed according to the API definition of Resl. Note that, although the UIMS design 
will set requirements for the operating system, the design will not be based on any specific op
erating system. 

This result is delivered as a design document. 

Res3 Audio design of basic widget set 

The basic widget set comprises the building blocks that applications can use to create their 
graphical user interface. In UI4TV'95 a basic widget set has been defined. This basic widget 
set will be extended with auditory representations and entirely new audio-only widgets may be 
defined. Changes in the graphical representation of the widgets are not foreseen. 

This result is delivered as a document. 

Res4 Definition of sample application(s) 

A number of applications will be identified for which a multi-modal (audio in combination 
with graphics) approach to user-system interaction seems beneficia!. Possible sample applica
tions include: an EPG, a source selector (like the UI4TV'94 source selector, the carousel), or a 
TV control application. Input is expected from other projects participating in the Ease-of-use 
research program (see [Eggen 1996]). One particular application will be selected to serve as a 
carrier for demonstrating the research results. This application will include the control of (sim
ulations of) external equipment. 

This result is delivered as a document. 

ResS Design and implementation of sample application(s) 

The sample applications defined in Res4 will be designed and implemented. 

This result is delivered as a research prototype implementation, documentation and a demon
stration. 
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Res6 Evaluation of sample application(s) 

The implemented sample applications (Res5) will be tested by end-users with a focus on the 
benefits of auditory representation in a TV environment including the control of extemal 
equipment. 

This result is delivered as a document. 

Res7 Evaluation of port to low-cost target 

All implementations of the previous results are done on an MS Windows PC platform as one or 
more OLE Custom Controls. Because the target platform for the UIMS and the widget set will 
not be a PC, but a low-cost target like the TVP, we will evaluate the port of the UIMS and the 
widget set to such a low-cost platform. 

This evaluation will be based on the implementation of part of the UIMS and widget set to the 
TVP prototype platform which incorporates a Peritek VCF or IST/IT GEMONO graphics 
board. Since this platform lacks support for audio reproduction, audio will not be included in 
this port. 

This result is delivered as a document. 

Res8 Overview of related patents and 'witte kaarten' 

The UI4TV'96 project members are encouraged to displa( an active attitude towards patents 
and 'witte kaarten ' throughout the duration of the project . This will result in an overview of 
patents which are related to the UI4TV'96 results as well as related 'witte kaarten' generated 
by project members. 

This result is delivered as a document. 

1.2.3 Global project limits 

All implementations made in UI4TV'96 will be research prototype implementations, which 
are not intended to be included unmodified in end-user products. Therefore, no implementa
tions are part of the UI4TV'96 deliverables. However, all PC-only demonstration software will 
be made available to the project owner as executable demonstrations. 

UI4TV' 96 will not define an overall software architecture for a multi-client multi-server AV 
system. However, UI4TV'96 will define a major component of such a system: the UIMS and 
widgets required to run a graphical user interface server. Although the definition of this overall 

1. No separate activity wil! be defined. 
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architecture is of gréat importance, we have decided to not indude it in the result of UI4TV'96 
for the following reasons: 

• the UIMS is in itself a very useful result 

• we lack the capacity to do the overall architecture any justice 

1.3 Activities 

The next section describes the activities of the definition phase of the project in detail. The ac
tivities for the other phases of the project are described in less detail, because they depend on 
the outcome of the first phase. 

1.3.1 Activities in the definition phase 

Def 1 Definition of prototype environment 

The UIMS resulting from UI4TV'96 defines the essential part of a single server in a multi-di
ent multi-server AV system, not the overall architecture of this AV system. However, since the 
UIMS does not cope with dient-server communication and many other aspects which are re
quired to run sample applications, we do need a software environment to embed the UIMS. 
Therefore, we will create an 'ad hoc' multi-processing environment to run multiple concurrent 
applications served by a single UIMS. We call this an 'ad hoc' environment since it is not 
meant to resemble the architecture of future consumer AV systems. We will just pick and as
semble what serves our purposes. 

During this activity we will define the components of the prototype environment and how they 
internet, while striving for a simple solution which is only meant to serve our prototype pur
poses. We will make use of existing solutions as much as possible. 

Dej2 Definition of UIMS API 

Based on the UI4TV'95 UIMS, define an API for an enhanced UIMS which supports: 

• multiple applications 

• navigation 

• scripting language 

• synchronous audio reproduction 

An audio library is required which supports a to be defined set of basic audio operations. Exist
ing audio libraries and literature will have to be studied to define audio parametrisations which 
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suit our purposes. Although the defined sample applications (see Def4) will be input for this 
definition, the audio library should not be based on this input only. 

In the definition (and implementation of an interpreter for) a scripting language, close coopera
tion with the Compiler Technology cluster of IST/IT is expected. 

Def3 Definition of audio for basic widget set 

Since the UI4TV'95 basic widget set is expected to be a complete graphical widget set, this ac
tivity will be restricted to the definition of auditory representations for some of these widgets 
and the creation of new audio-only widgets. Note that these definitions do not include the de
tailed auditory designs of the widgets. 

The defined sample applications (see Def4) will be input for this activity, but the generality of 
the widget set must be guarded. 

Def4 Definition of sample applications 

Based on the applications developed within the FfV and UI4TV projects in previous years and 
the current TV-set's control software, a number of applications will be defined to evaluate the 
user benefits of auditory representation in a TV user interface. 

1.3.2 Activities in the other phases 

Activities in the design phase 

Desi Design of prototype environment 

Based on the definition of the prototype environment, a design will be made. Due to the 'ad 
hoc' and intemal nature of the prototype environment, this design is only intended as prepara
tion for the realisation phase, and not as documentation of the environment. 

Des2 Design of UIMS 

The UIMS design document is a major part of its documentation and, therefore, of the result of 
UI4TV'96. This design will be based on the design of the UI4TV'95 UIMS. 

Des3 Design of audio for basic widget set 

Auditory representations of the defined widgets will be designed in detail. The graphical repre
sentation of the widgets will not differ (much) from that of the UI4TV'95 widgets. 
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Des4 Design of sample applications 

The sample applications will be designed. The designs are only meant to prepare for the imple
mentation of the sample applications and not to document the applications. 

Activities in the preparation phase 

Prei Learning how to create OLE Custom Controls 

Since the project team lacks the knowledge and experience to create OLE Custom Controls, it 
has to learn how to create them and embed them in the used authoring environment. 

Activities in the realization phase 

Real lmplementation of prototype environment 

The prototype environment will be implemented on an MS Windows PC. 

Rea2 Implementation of UIMS 

The UIMS design of Res2 will be implemented on an MS Windows PC as one or more OLE 
Custom Controls. This enables application prototyping using any MS Windows authoring tool 
that supports OLE 2.0 (like Visual Basic 4.0). A MediaLine-2 TV-set will be used to overlay 
the PC's graphics display on live video to create amore 'target-like' visualisation, to allow ap
plications to control the TV-set, and to allow users to control the application using a standard 
remote control. This is important for the user tests of the sample applications. 

Rea3a Temporary implementation of basic widget set 

The widget set of Res3 will be implemented on an MS Windows PC as OLE Custom Controls 
to be used by any MS Windows authoring tool that supports OLE 2.0 (like Visual Basic 4.0). 
This implementation does not require the UIMS implementation of Rea2 and therefore allows 
sample applications to be implemented before Rea2 has been finalized. 

Rea3b Final implementation of basic widget set 

The final implementation of the widget set of Res3 is to be used in conjunction with the UIMS 
implementation of Rea2. 

Rea4 Implementation of sample applications 

The sample applications will be implemented using the temporary implementation of the 
widget set. 
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Rea5 Port of part of UIMS and widgets to target 

Part of the UIMS and widget set will be ported to the TVP prototype platform. 

Rea6 Evaluation of sample applications 

User tests will be performed on the sample applications. 

Rea7 Evaluation of port to target 

Based on the port of the UIMS and widget set to the TVP prototype platform, the port of the 
UIMS and widgets to a low-cost target will be evaluated. 

Other activities 

Other 1 Project management & quality 

During the project, time is reserved for project coordination and quality activities. 

1.4 Risk analysis 

1.4.1 Technological risks 

The MediaLine-2 TV-set and the OLE Custom Control to control it are planned to be finished 
by July 1996 (a TV-set with only 'RC level' control will be available in April 1996). There will 
be a problem if these are delayed considerably. lf they are, we may not be able to user test the 
sample applications on a real TV display. Por the UIMS and widget development the Media
Line-2 is not essential. 

1.4.2 Organizational risks 

Por the design of auditory representations of widgets, audio designers (e.g. from PCD) are re
quired. If these designers are not available for this project, the project team has to create its 
own designs. 

The IPO employee which will participate in the UI4TV'96 project is not know yet. 

1.4.3 Business risks 

Patents may exist which cover the application of a UIMS in a TV-set. This has to be investigat
ed and appropriate actions have to be taken to avoid future claims by the owners of these pat
ents. 
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2 Management aspects 

2.1 Time 

2.1.1 Norm 

The total capacity reserved for UI4TV'96 is 3.5 man year from Research for 1996 with the 
following distribution: 2.5 IST/IT and 1.0 IST/IPO. 

The activities of UI4 TV' 96 start at J anuary 1, 1996 and finish before J anuary 1, 1997. 

Required time plan 

See next page. 
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Janua March A ril Ma June Jul Au ust Se tember October November December 
ID Task Name 1 2 3 

Pre1 Learning how to create OLE Custom Controls 

2 Def1 Definition of prototype environment 

3 Des 1 Design of prototype environment 

4 Rea1 lmplementation of prototype environment 

5 Def2 Definition of UIMS API 

6 Des2 Design of UIMS 

7 Rea2 lmplementation of UIMS 

8 Def3 Definition of audio tor basic widget set 

9 Des3 Design of audio lor basic widget set 

10 Rea3a Temporary implementation of basic widget set 

11 Rea3b Final implementation of basic widget set 

12 Def4 Definition of sample applications 

13 Des4 Design of sample applications 

14 Rea4 lmplementation of sample applications 

15 Rea6 Evaluation of sample applications 

16 Rea5 Port of part of UIMS and widgets to target 

17 Rea7 Evaluation of port to target 

18 Other1 Project management & quality 

19 Finalize UIMS/widgets definnion 

20 Finalize UIMS/widgets design 

21 Finalize realisation 



Company Restricted Management aspects 

Necessary means 

One MS Windows PC with Sound Blaster AWE-32, Visual Basic 4.0, Visual C++ 4.0, and a 
MediaLine-2 TV-set. 

The progress reporting system 

Every month a progress meeting is held with at least the following people: 

• Koos Boer (project owner) 

• Jan van Ee (project leader) 

• Paul ten Brink 

• Berry Eggen 

• Eric Peeters 

The project leader is responsible for arranging these meetings. In addition to these progress 
meetings, the regular Ease-of-Use meetings will be attended by at least Jan van Ee. 

Every month a progress report is written and distributed. The progress report describes the ac
tivities performed in the preceding month, problems encountered and whether/how they will 
be solved, possible changes in the project plan, and expected results in the next month. For this 
progress report the IST/IT progress report template is used. 

The progress report will be sent to the project owner, Paul ten Brink, the IST/IT groupleader 
and the project team members. The project leader is responsible for writing and distributing 
these reports. 

2.1.2 Management activities 

Time administration 

For time adrninistration the 1ST time adrninistration system will be used at IST/IT. 

Time management 

Planning of the necessary capacity for the various phases will be done by the project leader in 
consultation with the team members and the involved group leaders. If any serious deviation 
from the time schedule presented in Section 2.1.1 occurs, this will be consulted with the 
project owner. 
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2.2 Money 

2.2.1 Norm 

A large part of the cost of the project is the man hours that are spent on the activities. Since this 
project is a contract research project, all other costs will initially be paid from the IT budget. lf 
these costs exceed FL 5,000.- further discussion is required. 

Cost estimate 

At least one PC, including software, and a MediaLine-2 TV set will have to be acquired.No 
other additional costs, like travel expenses, are currently foreseen. 

The budget monitoring system 

The monthly progress report will also report on additional spending. 

2.3 Quality 

2.3.1 Norm 

In this project we distinguish two types of deliverables: software and documents. In this sec
tion we will first describe the non-functional (quality) requirements for the software, and how 
these requirements can be measured. Next we define the practices that are used in this project 
and that help to achieve the quality requirements of both software and document deliverables. 

Quality factors, properties and measurements 

In this project multiple pieces of software are created, each with its own relevant quality fac
tors (from [Bakker 1995]). Note that the relevant quality factors are not mapped on measurable 
and controllable quality properties, but they will be ensured by the practices defined in the sec
ond part of this section. 

• Prototype environment: reusable software. The prototype environment will be used 
throughout the UI4TV'96 project and is likely to be used in future projects which require 
a similar environment. The relevant quality factors for this software are maintainability, 
expandability and reusability. 
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• UIMS + widgets: reusable software. The UIMS and widgets comprise the main result of 
the UI4TV'96 project. This software will be reused throughout the UI4TV'96 project and 
the design (not the implementation) is intended to be used by others. The relevant quality 
factors for this software are maintainability, expandability, reusability and generality. 

• Sample applications: prototype software. The sample applications will be used by end-us
ers during user tests. Apart from future demonstrations, this software is expected to be 
not reused. The relevant quality factors for this software are user friendliness and safety. 

• Ported UIMS + widgets: reusable software. In UI4TV'96 this port is only intended to 
show the feasibility of an implementation of the UIMS and widgets on a low-cost non-PC 
platform. For this purpose it can be considered a one-time prototype. However, to the 
TVP project this software is likely to be reused. The relevant quality factors for this soft
ware are maintainability, expandability and reusability. 

Methods, tools and standards 

In this project the following methods are used: 

• Documents will be produced according to the IST guidelines, i.e. all document delivera
bles will be submitted as IST reports according to the existing procedure. 

• The OMT method as described in [Rumbaugh 1991] will be used for analysis and design 
of all software. 

In this project the following tools will be used: 

• FrameMaker will be used to create all project documents. 

• Awaiting suitable tools to support the OMT method, the analysis and design documenta
tion will be creating with FrameMaker. 

• Software will be developed on an MS Windows PC using the following tools: 

- Visual C++ 4.0 

- Visual Basic 4.0 

• A tool will be used to check all produced code for memory leakage and boundary viola
tions. Bounds-Checker from Nu-Mega Technologies Ine., which is available for Win
dows 3.x, 95 and NT, seems an appropriate tool for this purpose. However, a decision on 
which tool will be used, still has to be made. 

• A configuration management tool will be used. Which tool will be used, is still to be de
cided. 

In this project the following standards will be adhered to: 

• Documents will be based on the IST report templates. 
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• Since no C++ coding standard bas been set yet, we will only use our own set of source 
templates for all source files. 

• Software documentation is required to contain at least the following items: 

- object model 

- dynamic model 

- functional model 

2.3.2 Management activities 

Verification and validation 

A distinction is made in the verification and validation between software and document deliv
erables. 

Documents are subjected to a review by at least two reviewers, as described in [Bakker 1995]. 
The reviewers will be selected by the project leader in case of a formal document. In all other 
cases, the author is free to chose the reviewers. 

Software testing will be limited. 

Quality management 

The project leader is responsible for organising the validation and verification activities. In 
these activities he will be supported by the SPI-group of IST/IT, which can aid in setting up 
test plans and organising review meetings. 

2.4 Information 

2.4.1 Norm 

All project information available in documents, both managerial and technical, can always be 
requested from the project leader by the project owner, Marcel Annegarn, Paul ten Brink, the 
project team members, and the responsible group leaders. 

Release of project contract 

The project contract will be released after an internal review and approval by the project owner 
and the responsible group leaders. 
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2.4.2 Management activities 

Information administration and management 

The project leader will be responsible for the maintenance of the project management docu
mentation and for keeping an archive of all project documentation up to date. 

2.5 Organization 

2.5.1 Norm 

Global set up of project organization 

The UI4TV'96 project is part of the Ease-of-Use thematic research programme for Sound and 
Vision (see [Eggen 1996]). 

The project team will consist of: 

• Luc Geurts ( 100% ), Eric Peeters ( 50%) and Jan van Ee ( 100%) of IST /IT 

• Berry Eggen, Richard van de Sluis (student) and a vacancy (together 100%) of IST/IPO 

Global set-up of relationship 

The team consists of people from two groups: IST/IT and IST/IPO. For each group a contact 
person is appointed: 

• Berry Eggen for IST/IPO 

• Jan van Ee for IST /IT 

The project owner is responsible for arranging the communication within the BG-TV organisa
tion. Paul ten Brink will be the technica} owner of the project and will take care of the transfer 
of the results, and contacts with relevant experts in the other technology areas, specifically the 
software group. 
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3 Distribution List 

NAME ... ..... ... ..... .. .... .. ... ..... ... ... ... ... .... ...... ... ORGANIZATION ...... .. .. .... ....... ... .. .. ..... ..... .. ADDRESS 

Marcel Annegarn ... ... .. .. ... ... ....... ..... .... .... .... .... ...... BG-TV ...... ...... .... .. ........ ... .. .... ... .. ....... ........... SFJ 3 
Koos Boer .. ... .... ....... ....... ... .......... .. ... ...... .............. BG-TV ... .. ...... ...... ... ..... ......... ..... ... ..... ...... .... . SFJ 5 
Tom Bösser ...... .... ... .... ....... .. .... ..... ....... .......... ...... IST/IPO ...... .... ... .... ....... ... .... ... .... .. ....... ...... . HWP 1 
Paul ten Brink ... .. ........ ... ... ........ ... ....... .... .. .. ... .. ... .. BG-TV .. ......... ....... ..... ...... ... ..... .. ........ .... .. ..... SFJ 5 
Nick Dosanjh ... .. .... ..... ..... ....... ....... ..... ........ .-... ......... iR3 .. ....... ... .. ....... ..... ...... ... ... ... ..... ..... ..... ... Vienna 
Jan van Ee ....... .... .... ... ...... ..... ........ ..... .... ...... ..... .... IST/IT ... ... ..... ....... ....... ... ..... .... ... ...... .... ... ..... WL 1 
Berry Eggen ....... ... ........... ........ ......... .......... ... ... .. IST/IPO .. ... ..... .... ... ...... ..... ... ... ..... .. ..... .... .... HWP 1 
Luc Geurts ..... ........ ... .. ... ..... .... ...... ...... ..... .. .. ... .... .. . IST/IT ...... ..... ... .. .. ...... ... .. ....... .. ... ...... ..... .... .. WL 1 
Paul Jansen ............ .. ... .... ..... ... ...... ...... ...... .. .... ....... IST/IT ..... ... .......... .... ....... ..... .... .. ...... ........ .... WL 1 
Fopke Klok ..... .... ... ..... ....... ........ ....... .......... .. ........ . lST/IT ... ............. ... ... ......... ........ ... ........ ... ..... WL 1 
Michiel van der Korst. .... .. ..... .......... .... ......... .. ...... . lST/IT ..... .. .... ... .... ... ... ....... ..... ...... ..... ... ..... ... WL 1 
·Paul van Loon .. ..... ..... ..... ... ... ...... ... ..... ..... .. ... .. .. .... IST/IT .... ... ........ ...... ... ...... .... ... ...... .... ... ... ..... WL 1 
Wouter Jan Lippmann .. .. .. .. .. .. ... ....... ... .... ....... ..... .IST/IPA ... .... .. .... .... ..... ........ ... ... .... .... .. ...... ..... WL 1 
Erik Moll .......... ....... .... ....... ...... ... ...... ..... ....... .... ... . lST/IT ..... .... .. ..... ...... ......... .... ... ... ..... .. ...... .... WL 1 
Eric Peeters ....... ..... ..... ..... ... .... .... ........ .. .... .. ...... ... .. IST/IT ..... .... .. ... ......... .... .. ... ....... ... ................ WL 1 
Frans Peters ....... .......... ...... ... .. ......... ..... ..... ... .. ...... . IST/IT ..... .... ..... ............. .. ..... ..... ... ........ .... .... WL 1 
Ben Rezelman .. ........ ... ...... .............. .... ... ..... ..... .. S& V /PPP .... ...... ... ... ..... ......... ... ............ ..... .. ... SFF 8 
Menno Treffers ..... ...... ..... .. .. ... ..... .... ..... ... ... .... ... . .IST/SEM ..... ..... ........... ... .... ... .... .. .... ........ ....... WL 1 
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