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Abstract:
A prototype Internet Browser Plug-in has been developed with the objective of bringing
virtual human signing into the WWW environment. This will provide a basis for the
provision of signing services for Deaf users of the WWW. The Plug-in comprises of two
ActiveX controls: the first is the Visia Avatar produced by Televirtual, the second is a
wrapper for the Avatar, known as the UEAVisia3Wrapper, produced by UEA, which adds
media-player type functionality to the Avatar. Example web pages have been produced that
demonstrate the Plug-in providing a signing service as part of the web page content. A
Weather Forecast service, designed by IvD, was chosen as a demonstrator application, and is
the source of the examples.
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Executive Summary
A prototype Internet Browser Plug-in has been developed to implement the playing of a sequence of motion
capture files. Data, in the form of XML (prototype SiGML), is passed to the Plug-in, from which it constructs
a play-list of the motion capture files that require playing.

Prototype SiGML is that defined by milestone M5-10 as part of Work-package 5 in the project plan.

A description of the design and implementation of the Plug-in, which can be described as a technology
deliverable, follows.

The Plug-in consists of two ActiveX controls. The first is the Avatar ActiveX control produced by
Televirtual1. The second is the wrapper ActiveX control produced at UEA2, which is known as the
UEAVisia3Wrapper. The UEAVisia3Wrapper adds media-player type functionality to the Avatar, by
implementing Play, Pause and Stop buttons, and a Progress bar. The UEAVisia3Wrapper is able to process
XML in the form of prototype SiGML, which it uses to create a play-list of motion files. Currently only
Dutch SLN motion files are supported, though British BSL motion files and German DGS motion files have
been captured.

The UEAVisia3Wrapper also implements functionality allowing a user to change the position and angle of
the user’s viewpoint. This differentiates Avatar technology from that of video in that the user’s viewpoint in
the latter cannot be changed.

For this deliverable, six examples of deliberately simple and minimal HTML web pages have been created
that demonstrate the Plug-in. The problem domain of  the examples is Weather Forecast reporting. This was
chosen as it was thought to be of general interest to all of the deaf community.

A tool for the automatic creation of Weather Forecast web pages has been produced, though this is not a part
of this deliverable.

A setup program has been written that installs the UEAVisia3Wrapper ActiveX control, the example web
pages and the Dutch SLN motion files that are used by the examples.

A later milestone will use the technology of this deliverable and the tools developed in conjunction with it to
provide a demonstrator in the form of a live Weather Forecast web page service.

Deliverable Content
The deliverable consists of a software installation, together with associated documentation.  The software
installation provides:

•  two ActiveX controls, which enable the signing avatar to be deployed with a simple graphical user
interface, in a web browser, and also in other application environments;

•  a set of motion-captured deaf sign files, supporting the Weather Forecast service, and which the signing
avatar can use to play sign sequences in Dutch Sign Language (SLN/NGT);

•  a set of simple examples of the use of the signing avatar controls, in Weather Forecast HTML pages to be
displayed in a web browser, and also in Microsoft’s Visual Basic and Excel application environments.

The documents relating to this software and forming part of the deliverable are specified in the References
section below.  The first of these documents provides a guide to the significance of the remaining documents,
in addition to describing the software installation in greater detail.
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(1) Overview of ViSiCAST Deliverable D2-1

Ralph Elliott <mailto:re@sys.uea.ac.uk>

Introduction
D2-1 (“Avatar plugin”) is essentially an enabling technology deliverable, whose central objective is to allow
the project’s signing avatar technology to be deployed in a web browser.  As such it represents the essential
technology development step on the path from the technology available at the start of the project to the
deployment of a signing avatar in a live WWW-based Weather Forecast service, which is the objective of
Milestone M2-2.  This milestone has been introduced into the project since the original plan was written, and
is scheduled for completion in Month 20, as explained below.

The deliverable thus consists of a software installation, together with associated documentation.  The
software installation provides:

•  two ActiveX controls, which enable the signing avatar to be deployed with a simple graphical user
interface, in a web browser, and also in other application environments;

•  a set of motion-captured deaf sign files, supporting the Weather Forecast service, and which the signing
avatar can use to play sign sequences in Dutch Sign Language (SLN/NGT);

•  a set of simple examples of the use of the signing avatar controls, in Weather Forecast HTML pages to be
displayed in a web browser, and also in Microsoft’s Visual Basic and Excel application environments.

To install this software, follow the instructions in the Readme.txt file in the Avatar Controls
Setup folder of the software distribution.

The documents relating to this software and forming part of the deliverable are specified in the References
section at the end of this document.

Background
The main technology resource available to ViSiCAST at the start of the project was the signing avatar
technology developed primarily by Televirtual for use in the predecessor projects (Simon-the-Signer and
Tessa).  Both these projects used motion-capture based avatar technology, in which motion-capture sessions,
followed by post-processing of the recorded data, generated a lexicon of recorded “signs”, which could then
be presented in sequence by the signing avatar, as specified by a “play-list”.  The avatar itself was at that time
available in the form of a stand-alone application, IHost, capable of receiving its play-list as a stream of
motion data filenames delivered over a socket-based network connection.  This play-list was delivered by a
separate a process whose host computer could be local to or remote from that running the IHost application
process.

A great strength of this approach is the high level of authenticity of avatar motion, due to its basis in motion
recorded from a real human signer.  A limitation of the approach is its comparative inflexibility: a text can
only be signed if all the words or phrases it contains are available in a lexicon of motion-captured sign data.
As the motion capture and the subsequent post-processing required to generate a lexicon are comparatively
resource-intensive, this condition is not one that can trivially be met.  Hence a significant part of the planned
activity of ViSiCAST is the development of language processing techniques to support a semi-automated
system for translation from text to a signing gesture notation, together with the development of techniques for
driving the signing avatar, by more or less synthetic means, from a specification using this notation.

The signing gesture notation was referred to as GML in the original project plan, but is now known as
SiGML – Signing Gesture Markup Language.  The gestural model used in SiGML is based on that of the
well-established HamNoSys notation for sign languages; however, to facilitate its handling in networked
computing environments, SiGML is represented textually in the form of XML, as defined by the SiGML dtd
(document type definition).  A benefit of using this extensible definition framework is that SiGML can easily
be extended allow signing to be defined at other levels, either in addition to the gestural level, or as
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alternatives to it.  In particular, a sign may be defined at the “gloss” level, or indeed by reference to a
previously captured motion data file, as long as one is available for the sign in question.  The initial version
of SiGML, essentially a syntactically streamlined version of the “manual” component of HamNoSys is
described in [E].  The extensions to the dtd needed to allow SiGML to specify motion data files is described
in [F].

Avatar Plugin Software
The present deliverable provides a new version of the avatar technology, which allows the avatar to be hosted
on a web page and in other application environments.  The software consists of a pair of ActiveX controls.

The main one of these is the Visicast ActiveX Control [2], which contains a new version of the Televirtual
avatar.  Its most significant feature is that for the first time this technology is packaged not as a complete
application like IHost, but as an ActiveX control, exposing APIs to the software developer which allow
application software to be built around it in a flexible manner.  In addition, this version of the avatar software
is enhanced in several other ways:

•  It uses a more realistic, higher-definition, virtual human model, developed specifically for ViSiCAST –
Visia.

•  It allows the programmer to specify and control one or more virtual light sources in the avatar’s
environment, do define the position of the virtual camera through which the avatar is viewed, and indeed
to allow the end user to control these parameters.

•  Its performance, both in terms of frame-rate and smoothness of motion, is improved.
•  It uses the platform-independent OpenGL graphics interface rather than Microsoft’s Windows-specific

DirectX interface: this is a necessary, although not in itself sufficient, condition for the avatar software to
become available on non-Windows platforms.

•  In addition to programming interfaces to support the playing of motion data files, it also exposes an
interface giving the programmer direct access to the boneset configuration which drives the avatar’s
rendering software: this is a significant step towards supporting avatar animation driven by a SiGML
(gestural) specification.

The other, subordinate, control is the UEA Visia Wrapper Control [3,4,5].  This enhances the basic
functionality of Televirtual’s Visia control in two ways:

•  It provides the basic Visia control with a simple GUI, in the form of a simple “Media Player”-style set of
graphic controls.

•  It provides an interface allowing the programmer, including the HTML/JavaScript programmer, to
specify the “play-list” of motion data files which drive the avatar in the form of a SiGML document.

In combination, these two controls thus meet the essential software requirements for this deliverable: they
make the signing avatar available in the form of a browser plugin:

•  which can be embedded in a web page (and, incidentally, in other application environments),
•  which allows the user to control the avatar,  and
•  which allows the programmer to drive the avatar via a SiGML play-list.

[The D2-1 description in the original plan appears to have been drafted on the assumption that animation of
the avatar driven by a gestural form of SiGML would be feasible, that is, that a “GML signing tool” would be
available, before completion of the deliverable.  In fact, as was recognised at the initial Consortium meeting,
this is quite contrary to the remainder of the plan, which specifies that the SiGML definition (D5-2) will not
be available until month 15, and that a “Notation-avatar software driver” will not be available until month 24.
Thus, throughout the lifetime of the project the D2-1 description has been interpreted as requiring that the
avatar be driven at this stage by a form of SiGML specifying a play-list of motion data files.]
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Examples
In order to provide a focus for work on this deliverable it was decided at the outset to develop a demonstrator
application which would use the avatar plugin technology.  It was agreed, following a proposal from IvD, that
this should take the form of a Netherlands Weather Forecast web-page, to be updated daily.  Supporting this
has required:
•  the development of a simple natural language model for weather forecasts;
•  the definition of a mapping from this model to a corresponding SLN/NGT sign language model;
•  the preparation (capture and postprocessing) of a lexicon of motion data files for the signs required by the

latter model.

In keeping with the project’s commitment to the support of multiple European sign languages, it was decided
to attempt in addition to replicate the last two steps above for the other sign languages handled by the
project’s language processing workpackage, that is, for the German and British sign languages, DGS and
BSL.

Although this demonstrator system and its supporting software are not strictly part of the present deliverable
(their completion marks Milestone M2-2, due for completion in month 20), the two have in fact been
developed in parallel.  Thus this deliverable is in a position to include an initial version of the SLN/NGT
Weather Forecast Lexicon, together with some sample weather forecast web pages which use that lexicon to
present signed weather forecasts.  (The capture sessions have taken place for the other two sign languages; for
BSL the post-processing is close to completion, while for DGS the post-processing is somewhat further from
completion.)

The Weather Forecast language model and mapping are described in [B]; the corresponding word/phrase list
is described in [C].  The current version of the Weather Forecast web page creator software is described in
[D].  The web page itself is described in [5].

In addition, the deliverable includes the standard examples supplied with the Televirtual Visia Avatar
Control, a simple web page, a Visual Basic application, and an Excel application, which latter two both
illustrate how the control can be used to manipulate the avatar’s underlying boneset.  All these examples, as
well as the Weather Forecast examples, are accessible through the Visicast Avatar Controls program group
(sub-menu) provided by the installer.

References (Deliverable D2-1 Documentation)
1. Overview of ViSiCAST Deliverable D2-1 (this document)
2. Televirtual Avatar Software Documentation - Motion Capture, Playback and Synthesis
3. ViSiCAST UEAVisia3Wrapper ActiveX Control
4. UEA Visia3 Wrapper Source Code
5. ViSiCAST Weather Forecast Web Page

Appendices
A. Specification webpage – Requirements document for WF WWW page
B. Model for weather forecasts with mapping – Description of language model for WF, and mapping to sign

sequences
C. List of Words – list of words and phrases for the WF model
D. ViSiCAST Weather Forecast Creator User Manual
E. Initial SiGML Definition (milestone M5-10)
F. Streaming Prototype SiGML Demonstration (Milestone M2-1)

(End of Document)



Deliverable Number: D2-1 Multimedia and WWW Applications

(2) 22

 _IVisicastControlEvents Event Interface

The control exposes a set of events through the _IVisicastControlEvents interface.

Events

Event Description

OnInitialised ( ) Called when control is initialised.

OnDecreaseQueueLength (long items) Called when a pending animation is moved
off the queue to be played. Passes the
current length of the queue in parameter
items.

MouseDown (bool bShift, bool bControl, short
button, long x, long y)

Mouse down event. bShift and bControl give
the state of the shift and control keys. Button
is combination of the following flags:
1:=Button 1; 2:=Button 2; 4:=Button 3.

MouseUp (bool bShift, bool bControl, short
button, long x, long y)

As above, but for mouse up event.

MouseMove (bool bShift, bool bControl, short
button, long x, long y)

As above but for mouse move event.

MouseWheel (bool bShift, bool bControl,
short button, long x, long y)

As above but for mouse wheel event.

 

IBoneSet Interface

The IBoneSet interface provides read and write access to the avatars bone data as

described section 2.3.5. The features provided by this interface are not currently

available for pure scripting languages such as JScript, VBScript or PerlScript. A

future release of this software may address this issue with additional and more

granular functions.

Properties

Property Type Description

BoneCount long Read only count of bones in the boneset.

BoneSetDesc IBoneSetDesc Access to the description of the bone set’s hierarchy.
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Methods

Method Description

SetBones (bool bLocal, SAFEARRAY(float)
** bones)

Sets the state of the bones using a
SAFEARRAY of floats. Bones can be set either
in local or global state according to the value of
the bLocal parameter. If true, the BoneSet will
expect a localised set of values.

GetBones (bool bLocal, SAFEARRAY(float)
** bones)

Reads the set of bones into a SAFEARRAY of
bones that must be allocated by the caller.
Bones will be either localised or not according
to the value of the bLocal parameter.

SetBone (long boneIndex, bool bLocal,
SAFEARRAY(float) ** bonedata)

Sets the values for a single bone. BLocal
defines whether bone is localised or not.

GetBone (long boneIndex, bool bLocal,
SAFEARRAY(float) ** bonedata)

Retrieves the values for a single bone in a
SAFEARRAY of floats, pre-allocated by the
caller. bLocal determines if the bone is
localised or not.

 

IBoneSetDesc Interface

The IBoneSetDesc interface gives a representation of the avatars hierarchy, which can

be both read and modified.

Properties

Property Type Description

BoneCount long Read only count of bones in the bone set description.

Methods

Method Description

Create (long cBone) Clears any previous description. Creates the
space for a bone set description of cBone
bones.

GetParent (long iBone, long * piParent) Retrieves the parent of a bone.

GetChildCount (long iBone, long *
piChildCount)

Retrieves the number of children held by a
bone.

GetName (long iBone, string * pName) Retrieves the name for a bone.

SetName (long iBone, string name) Sets the name for a bone.
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SetParent (long child, long parent) Sets the parent for a bone.

GetBoneIndex (string name, long * piBone) Retrieves the index for a bone given by name.

ICamera Interface

The ICamera interface allows for a programmer to dynamically change the position,

orientation and ancillary settings of the control’s camera. For some reason, I found

myself creating properties starting with lowercase letters ... apologies for the

inconsistency.

Properties

Property Type Description

location IVertexV Location of the camera.

face IVector Facing direction of the camera.

up IVector Defines the roll of the camera, by giving the camera’s up
vector.

fov float Field of View. Read/Write.

aspect float Aspect ratio of the camera. Read/Write.

nearZ float Near clipping Z value. Read/Write.

farZ float Far clipping Z value. Read/Write.

ILights Interface

This is collection object allowing for the enumeration, creation and manipulation of

lights within the scene.

Properties

Property Type Description

Count long Count of current lights in the scene. Read only.

Item ILight Retrieves a specific light, given either a numeric or by-
name index. The name is part of the COM standard for
collection interfaces.

Methods
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Method Description

ILight * Create (string name) Creates a new light within the scene

Delete (variant light) Delete a light, specified either by its name, or
by reference.

ILight Interface

This interface is provided by all lights within the control’s scene (apart from the

ambient light).

Properties

Property Type Description

lightType TVR_LightType The type of light.

ambient IColour The ambient colour of the light, if lightType is global.

diffuse IColour Diffuse colour of light.

specular IColour Specular colour of light.

cutOff float Read/Write.

exponent float Read/Write.

constAttenuation float Read/Write.

linearAttenuation float Read/Write.

quadraticAttenuation float Read/Write.

position IVertexLP Position of light.

direction IVertexV Direction of light.

name string Read/Write name of light.

 

IVector and IVertexV Interfaces

Both of these interfaces describe essentially a triplet of floats, but behave within

different domains.

Properties

Property Type Description
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x float Read/Write.

y float Read/Write.

z float Read/Write.

IVertexLP Interface

This interface is used to describe a weighed interface

Properties

Property Type Description

x float Read/Write.

y float Read/Write.

z float Read/Write.

w float Read/Write

IColour Interface

Used to manipulate colour values. The value of each property must be in the range 0.0

- 1.0.

Properties

Property Type Description

r float Read/Write. Red component.

g float Read/Write. Green component.

b float Read/Write. Blue component.

a float Read/Write. Alpha (transparency) value.

 

TVR_LightType Enumeration
TVR_LightType is an enumeration that declares the following values: TVR_DIRECTIONAL (0)
TVR_POSITIONAL (1) TVR_SPOT (2) TVR_GLOBAL (3)
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