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Outlined images can be used for communication between .udé¢sgg the combination of
semantic knowledge, scenes having user initiated motiseretised gauges, and placement
of these images present an opportunity to machine tranalat®ryboard into a paragraph.
This paragraph can be synthesised into speech. The starsr@s a target language free
representation, without prior knowledge of language, othen the cultural understanding of
the scene. In compare to other methods based on pictogramapproach does not require a
priory knowledge of the target language and is languagepienigent.

1. Introduction

Previous approaches on pictogram language synthesis arse fior word selec-
tion. A limited set of available and usually theme based scare presented to
the user. Before dynamic screens were available the limitatf the amount of
icons, and thus expression, was increased by the use opheudtmbinations of
icons to represent one word. A commercial implementatiaihigfstate machine
is MinSpeak (2005). As example; colour selection is an aation of a colour
modifier and a specific icon. ‘Red’ would therefore be repnésegtas ‘COLOUR’
+ ‘RED APPLE'. While the use of ‘| eat an apple’ becomes ‘I' +AE + ‘AP-
PLE'. The prediction of sentences in the different systentsthe use of morphol-
ogy depends greatly on vendor specific implementationsalbbive one thing in
common, they are sequential and assume natural languagddduy.

The method we present is based on the idea of sketching aistoryr current
model we removed ‘sketch recognition’ from the scope andgmea set of theme
based outlines of images instead. This will decrease the corhplexity for our
prototype interface significantly, while maintaining theesgth of showing what
would happen if a user had drawn this image. The placementation represent
the where and what in a scene. While the dynamic view poretarthe subject
that is in view and its properties. Specific sentences basdtecontent in the
scene can be put on a story line, representing a sub-pataghpput no claims
on efficiency of writing, we merely show the ability to reaésdribe and translate
concepts outside the scope of written language.



2. Implementation

In order to use an image driven interface for natural languargcessing we in-
troduce a very basic interface for this operation. The fatar is merely a visual
representation of an ontology based on positional infoilonadf images, related
to each other. The rendering of them will be beneficial foraherage user, but can
be omitted completely for the actual semantics retrievechfthem. The visual
rendering within this interface we will describe e@ncepts. A concept is typi-
cally something materialised; it has a defined shape, a Mispaesentation and
sub positional information to address the touching of twoospts on a plane.
The concept identifier will be related to ‘world knowledgdsaat this concept.
The storage within the interface will use an instance of acephto be within a
position with a state. The state can be a vector of motion segpect to the inter-
face. For each concept, properties can be learnt globalyake them available
between all sessions of the program, or locally to adapt fimesiostance of the
concept. Concepts are language independent, for eachptang®bal ontology,
such as a multi-lingual WordNet, takes care of the factualkegation of spoken
and written language. This will without a doubt require tise ©f annotated im-
agery when new concepts are defined.

An instance is placed within scene. The scene fills up the interface, and
will show the user an overview of several objects that camfamparagraph when
described. A user is able to sub select or zoom into a speciftcab a scene, a
subscene, to describe it into more details or ignore the rest of thenedato the
present generated sentence. Within this scene instanodseaaoved according
to laws of physics. They can be stacked on top of each othéiingorinciple use
a virtual horizon with and an artificial surface to build from

In order to describe a story of more than one paragraph abougsznt state,
we introduce the notion of ameline. The timeline will store all described sub-
scenes as non-destructive copies. The timeline will sezpiparagraphs with a
typical ‘comic book’ look and feel. Within the ontology domahe timeline is
just a set of references to objects an their state withint@icetime span, that will
loop for the amount of time a user has annotated in imageryrabn.

2.1. Storage model and Language synthesis

We take off from a standpoint that there will be an interfdea is able to gener-
ate an XML file of a scene. The current storage model will sewery concept,
modifier and world knowledge into XML files for processing. drder to infer
sentences from image representations with abstract @oaitand movement in-
formation, we will use an ontology based approach where diiXi@nsformation
is defined. This will allow us to map the incoming instance&rnown concepts
where we try to find as a priory defined relation between cotscdphis notion of
semantics can deduce, within a statistical framework, Weatiser might want to



express.

The XSLT function describes a non-sophisticated functomap input into
a predefined output template. In this same transformatiem thte emphasis is
added as meta-data for the generation of spoken languageilMi@low Reither
and Dale (2000) as outlined in Theune (2003) and HjalmargXa®6). The actual
design, implementation and input data can be found as thenalppof this paper.

2.1.1. Document Planning

Content determination is implemented as XML file generation, either by hand
or by an application. The XML format describes the objectsdufor the basic
generation task. Using a delta presentation between sceljests that loose or
gain their presence between scenes can be gathered. A semepnésentation
between objects and the sequence they are described inthelygacement of
different (sub-)scenes on the timeline will determine thalfilocument structure.
The implementation will structure discourse using a seeafiantic relationships
presentin the ontology, the application has a mapping opeesentation of these
relationships in a physical simulated world.

2.1.2. Microplanning

An annotated concept has a place in the ontology that desctiite relationships
between words, and their lexical forms. Tliesicalisation tasks can use the label
in the ontology as result or query external references bynsiedWordNet (Fell-
baum, 1998). The target audience might prefer a richer uselariguage or the
opposite a smaller use that are already learnt dependidgedarmiliarity with the
language the system is working in. Although style could bea#ically related,
we will currently ignore specific user preferences at Idligegion. Aggregation,
the combination and ordering of utterances is realised éyrtérging of the inputs
as it affects the same objects, and thus shares syntax in XML.

2.1.3. Surfacerealisation

To translate concepts into text to facilitdirguistic realisation the ontology and
verb sources are queried. Using the processed conceptpuadiie output will
result in morphological corrections. The grammaticallyreotness andructure

realisation is forced upon the input using the grammar template file.

The structure of the output that is created follows the SSRN04) standard.
This allows the paragraph to be synthesised into speechourarork we have
used eSpeak (2008b) to Mbrola (2008c) output. Where therlatte synthesises
to a PCM wave file. Because the gender of the concepts is blaitamight be
possible to synthesise conversations in the appropriaigeye



3. Discussion

It is clear for us that not every possible attribute or acttbm concept is avail-
able in an easy accessible format, but even if it was, legroimew concepts and
their representation would still be a multi-lingual niglara. A possible solution
without using users that speak two or more foreign languagald be a descrip-
tion of this concept by two users that both use a differentwiotongue. If these
two users are paired up in describing, the concepts atributction, visually
and explicitly entering the new concept by spoken languagleeokeyboard, new
concepts can be added without predefined semantics to etkterahtology, this
will allow the modern age ‘Talking hands and feet'.

The lack of actions will probably limit the application ineliirst state of us-
age, after this period the guessing can become ambiguodisnast incorporate
sentence disambiguation. Because in the scenes a predebndds present the
relation of two objects might be either not defined, presenverdefined. In
the first case the definition should be made, whether in thetse multiple so-
lutions are possible and should be shown or vocalised togbe 'he choice a
user makes at that point is stored on top of two instanceshmutld increase the
likelihood of this relation because of it statistical pnese. Once up to speed,
language by images, will just behave as any other languageknown in the
textual domain. It will not be anymore explicit, but more péoshould be able to
read it because it uses an assumption no other languagesosés: and cultural
knowledge opposed to the recognition of characters, wéeggigon and grammar.

4. Futurework

As described we use a non-sophisticated function to map topan output tem-
plate. By actually making a relevant choice of possible waduences based on
a tree structure it must be possible to write out a higherityuad language into
different languages. The use of proprietary formats in é#fiisrt does not help
to standardise such an effort. Using de facto standardsasidlaturalOWL for
storage and processing on top of the intermediate data, exte@sible genera-
tion is possible. The creation of such formal ontology migbit only benefit one
user, but shared via the web, allows the co-creation andreisew semantics
for every client that is connected.

We did not implement a graphical interface, a future resdeproject must be
able to implement such interface by using the boundariemdéis paper. The
interface can then be plugged before the XML processing herkfore extend
this work, rather than to supersede it.



5. Conclusion

In this document we have shown the basic possibilities ferglneration of lan-
guage independent output as in text, as in speech, by usiageim input and
relations to each other. While the actual implementatioa graphic interface
must show if the usage is practical, this paper might be &irsgigpoint for further
work.
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Appendix A. Design
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Figure 1. The program flow
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Figure 3. The language generation

Appendix B. XML Input

Appendix B.1. Generated from theinterface

<story>
<j oi nt>
<actor title="koe" />
<actor title="gras" />
</joint>
</story>

Appendix B.2. Knowledge Ontology

<know edge>
<subject title="koe">
<property prop="gender" val ue="she" />
<property food="gras" />
<property prop="defaultart" val ue="de" />
</ subj ect >
<subject title="gras">
<property col our="groen" />
<property prop="defaul t prep" val ue="op" />
<property prop="defaultart" val ue="het" />

<property prop="defaul tverb" val ue="staan" />

</ subj ect >
</ know edge>

Sublect vern E_,

Object

Get Article

de koe staat I>_)

het gras




Appendix B.3. Verb Morphology

<ver bs>
<verb nane="staan">
<alt verv="ne" value="sta" />
<alt verv="he" value="staat" />
<alt verv="it" value="staat" />
<alt verv="she" val ue="staat" />
</ verb>
</ verbs>

Appendix B.4. Grammar order

<granmmar | anguage="dutch">
<rul e>
<subj ect />
<verb />
<obj ect />
</rul e>
</ gr anmar >

Appendix B.5. Grammar and structure template

<?xm version="1.0"?>

<xsl :styl esheet version="1.0" xm ns:xsl="http://ww.w3. org/ 1999/ XSL
/ Transf or n{ >

<xsl :out put nethod="htm" indent="yes"/>

<xsl:tenplate match="/">

<speak xm ns="http://ww. w3. org/ 2001/ 10/ synt hesi s" version="1.0">

<break time="3" />

<prosody rate="1.2">

<xsl :apply-tenpl ates />

</ prosody>

</ speak>

</ xsl : tenpl at e>

<xsl:tenplate match="joint">
<xsl :variabl e name="subj ect" select="*[1]/@itle" />
<xsl :variabl e name="obj ect" select="+[2]/@itle" />
<xsl : vari abl e name="gender" sel ect ="docunent (' know edge. xm ")/
know edge/ subj ect[ @i t| e=$subj ect]/property[ @rop="gender’]/
@al ue" />
<xsl : vari abl e name="def aul t verb" sel ect ="docunent (' know edge. xm ")
/ know edge/ subj ect[ @i t| e=$obj ect]/ property[ @rop="defaul tverb
"1/ @al ue" />
<S>
<enphasi s | evel =" none" ><xsl : val ue- of sel ect ="docunent (' know edge
.xm )/ know edge/ subj ect[ @i t| e=$subj ect]/ property[ @rop=
defaul tart’]/ @al ue" /></enphasi s>
<enphasi s | evel =" noder at e" ><xsl : val ue- of sel ect ="$subj ect" /></
enphasi s>
<enphasi s | evel ="reduced" ><xsl : val ue- of sel ect="docunent (' verbs
xm ")/ verbs/ ver b[ @ane=$def aul t verb] /al t[ @er v=$gender]/



@al ue" [ ></enphasi s>

<enphasi s | evel ="reduced" ><xsl : val ue- of sel ect="docunent (’
know edge. xm )/ know edge/ subj ect[ @i t| e=$obj ect]/ property|
@rop="defaul tprep’ ]/ @al ue" /></enphasi s>

<enphasi s | evel ="reduced" ><xsl : val ue- of sel ect="docunent ('
know edge. xm ')/ knowl edge/ subj ect[ @i t| e=$obj ect]/ property[
@rop="defaultart’]/ @al ue" /></enphasi s>

<enphasi s | evel =" noder at e" ><xsl : val ue- of sel ect="$object" /></
enphasi s>

</ s>
</ xsl : tenpl at e>

<xsl:tenplate match="story">
<p>
<xsl :apply-tenplates />
</ p>
</ xsl : tenpl at e>
</ xsl : styl esheet>



