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Overview of Overview of InkMLInkML ActivityActivity

World Wide Web Consortium World Wide Web Consortium W3CW3C
Multimodal Interaction Working GroupMultimodal Interaction Working Group MMIMMI

Standards for web pages you can speak to, Standards for web pages you can speak to, 
gesture at gesture at ……
Chartered Feb 2002Chartered Feb 2002
Extensible Multimodal Annotation (EMMA) MLExtensible Multimodal Annotation (EMMA) ML
MMI ArchitectureMMI Architecture
MMI InterfaceMMI Interface
DOMDOM
……
Pen Input ModalityPen Input Modality



Pen Input SubgroupPen Input Subgroup

Contributors to Current DraftContributors to Current Draft
YiYi--Min Min CheeChee, IBM , IBM 
JoseJose--Antonio Antonio MagaMagaññaa, HP, HP
KatrinKatrin FrankeFranke, , FraunhoferFraunhofer GesellschaftGesellschaft
Max Max FroumentinFroumentin, W3C , W3C 
Gregory Russell, IBMGregory Russell, IBM
SriganeshSriganesh MadhvanathMadhvanath, HP, HP
Giovanni Giovanni SeniSeni, Motorola, Motorola
Christopher Tremblay, CorelChristopher Tremblay, Corel
Stephen Watt, University of Western Ontario Stephen Watt, University of Western Ontario 
Larry Larry YaegerYaeger, Apple, Apple



InkMLInkML

An XML markup for digital ink dataAn XML markup for digital ink data
Ink data captured by penInk data captured by pen--enabled systemenabled system
e.g. Digitizing pad, Tablet PC, PDA, e.g. Digitizing pad, Tablet PC, PDA, AnotoAnoto Pen, Pen, ……
Information about pen movementInformation about pen movement
e.g. e.g. x,y,zx,y,z coordinates, angles, force, coordinates, angles, force, ……
Device informationDevice information
e.g. sample rate, resolution, cross coupling, e.g. sample rate, resolution, cross coupling, ……



InkMLInkML GoalsGoals

Design is openDesign is open
Developed in public processDeveloped in public process
Extensible by inclusion in, or annotation with, Extensible by inclusion in, or annotation with, 
other XML or textual formatsother XML or textual formats

General purposeGeneral purpose
Streaming ink from deviceStreaming ink from device
Archival inkArchival ink
Structured, annotated results from analysisStructured, annotated results from analysis



InkMLInkML MotivationMotivation

Growth in penGrowth in pen--enabled devicesenabled devices
MultimodalityMultimodality
versusversus special purpose, proprietary formatsspecial purpose, proprietary formats



Simple Use CasesSimple Use Cases

Ink MessagingInk Messaging

Annotation Annotation 

Archival Archival 



Simple Use CasesSimple Use Cases

Form FillingForm Filling

Multimodal systemsMultimodal systems
(e.g. pen synchronized with voice)(e.g. pen synchronized with voice)



A Brief HistoryA Brief History

2001 2002 2003 2004 2005

Jan-May 2001:  Initial InkXML discussions + F2F
Motorola, Intel, IBM, Unipen

Mar 2002: W3C MMI WG, 
Formation of Pen Input subgroup

Sept 2001: Initial draft of InkXML

July 2002: InkXML discussion at IWFHR
Aug 2002: InkXML contributed to W3C MMI WG

Dec 2002: Requirements Doc published
2003.08: InkML 1st WD

ICDAR 2003: InkML presentation

2004.09: 3rd WD

ICDAR 2005:
InkML activity

Fall 2005: WD

2004.02: 2nd WD



““Hello WorldHello World”” in in InkMLInkML

<ink> <ink> 
<trace> <trace> 10 010 0 9 14 8 28 7 42 6 56 6 70 8 84 8 98 9 14 8 28 7 42 6 56 6 70 8 84 8 98 

8 112 9 126 10 140 13 154 14 168 17 182 18 1888 112 9 126 10 140 13 154 14 168 17 182 18 188
23 174 30 160 38 147 49 135 58 124  72 121 77 23 174 30 160 38 147 49 135 58 124  72 121 77 
135 80 149 82 163 84 177 87 191 135 80 149 82 163 84 177 87 191 93 20593 205

</trace> </trace> 
<trace> <trace> 130 155130 155 144 159 158 160 170 154 179 143 144 159 158 160 170 154 179 143 

179 129 166 125 152 128 140 136 131 149 126 163 179 129 166 125 152 128 140 136 131 149 126 163 
124 177 128 190 137 200 150 208 163 210 178 208 124 177 128 190 137 200 150 208 163 210 178 208 
192 201 205 192 192 201 205 192 214 180214 180

</trace> </trace> 
<trace> <trace> 227 50227 50 226 64 225 78 227 92 228 106 228 120226 64 225 78 227 92 228 106 228 120

229 134 230 148 234 162 235 176 238 190 241 204 229 134 230 148 234 162 235 176 238 190 241 204 
</trace> </trace> 
<trace> <trace> 282 45282 45 281 59 284 73 285 87 287 101 288 115 290 281 59 284 73 285 87 287 101 288 115 290 

129 291 143 294 157 294 171 294 185 296 199 129 291 143 294 157 294 171 294 185 296 199 300 213300 213
</trace> </trace> 
<trace> <trace> 366 130366 130 359 143 354 157 349 171 352 185 359 359 143 354 157 349 171 352 185 359 

197 371 204 385 205 398 202 408 191 413 177 413 163197 371 204 385 205 398 202 408 191 413 177 413 163
405 150 392 143 378 141 405 150 392 143 378 141 365 150365 150

</trace></trace>
</ink> </ink> 



TracesTraces

Represented by Represented by <trace><trace> element in element in InkMLInkML
Describes a sequence of sequential pointsDescribes a sequence of sequential points
state state penUppenUp, , penDownpenDown, indeterminate, continuation, indeterminate, continuation

Choice of coordinates may be specifiedChoice of coordinates may be specified
regular or intermittentregular or intermittent

Given as values, differences or 2Given as values, differences or 2ndnd differencesdifferences
May be grouped and structured in various waysMay be grouped and structured in various ways



Writing ContextWriting Context

<context> <context> Information to interpret tracesInformation to interpret traces
<brush><brush> named brushesnamed brushes
<<traceFormattraceFormat>> format of data within tracesformat of data within traces
<<captureDevicecaptureDevice>> characteristics of the devicecharacteristics of the device
<<canvasTransformcanvasTransform>> trasforrmationtrasforrmation to canvasto canvas



<brush><brush>

ApplicationApplication--specific attributes, e.g.specific attributes, e.g.
““highlighterhighlighter”” ““erasereraser”” ““spraypaintspraypaint”” ““toothpastetoothpaste””
““redred”” ““greengreen”” ““blueblue””
““AltheaAlthea”” ““IanIan”” ““IsaacIsaac”” ““LoriLori””

Associated with trace at time of captureAssociated with trace at time of capture



<<traceFormattraceFormat>>

Specifies channels and their order in Specifies channels and their order in <trace><trace>
default default x yx y: x1 y1 x2 y2 x3 y3 : x1 y1 x2 y2 x3 y3 ……
Regular Regular vsvs intermittentintermittent
Predefined Predefined vsvs useruser--defineddefined
Can give mapping from digitizer to data unitsCan give mapping from digitizer to data units



Predefined Channel NamesPredefined Channel Names

NameName InterpretationInterpretation
XX X coordinate (horizontal pen position)X coordinate (horizontal pen position)
YY Y coordinate (vertical pen position)Y coordinate (vertical pen position)
ZZ Z coordinate (height of pen above writing surface)Z coordinate (height of pen above writing surface)
FF pen tip forcepen tip force
SS tip switch state (touching/not touching the writing surface)tip switch state (touching/not touching the writing surface)
BB11......BBnn button statesbutton states
TxTx tilt along the xtilt along the x--axisaxis
TyTy tilt along the ytilt along the y--axisaxis
AA azimuth angle of the pen (yaw)azimuth angle of the pen (yaw)
EE elevation angle of the pen (pitch)elevation angle of the pen (pitch)
RR rotation about pen axis (roll)rotation about pen axis (roll)
TT timetime



ExampleExample

<<traceFormattraceFormat> > 
<<regularChannelsregularChannels> > 

<channel name="X" type="decimal"/><channel name="X" type="decimal"/>
<channel name="Y" type="decimal"/><channel name="Y" type="decimal"/>

</</regularChannelsregularChannels> > 
<<intermittentChannelsintermittentChannels> > 

<channel name="B1" type="<channel name="B1" type="booleanboolean" default="F"/> " default="F"/> 
<channel name="B2" type="<channel name="B2" type="booleanboolean" default="F"/> " default="F"/> 

</</intermittentChannelsintermittentChannels> > 
</</traceFormattraceFormat>>

<trace id="id4525abc"> <trace id="id4525abc"> 
1125 18432'23'43"7"1125 18432'23'43"7"--8 38 3--5 7 5 7 --3 6 2.5 6.1 8 3 6:T; 3 6 2.5 6.1 8 3 6:T; 
2 4:*T; 3 6 32 4:*T; 3 6 3--6:FF; 6:FF; 

</trace> </trace> 



<mapping><mapping>

Store raw digitizer coordinatesStore raw digitizer coordinates
fast recording, high fidelity,  fast recording, high fidelity,  oror……

Store virtual coordinatesStore virtual coordinates
ink from multiple sourcesink from multiple sources

Can be used with any channel (e.g. force, time)Can be used with any channel (e.g. force, time)
Contextual mappingsContextual mappings

channel crosschannel cross--couplingcoupling
shared virtual canvasshared virtual canvas



Canvas TransformationsCanvas Transformations



<<captureDevicecaptureDevice>>

Describes characteristics of the ink digitizerDescribes characteristics of the ink digitizer
Manufacturer, Model, Manufacturer, Model, ……
Sample rate, uniformity, Sample rate, uniformity, ……
Channels: name, type, characteristicsChannels: name, type, characteristics

Resolution, quantization, noise, crossResolution, quantization, noise, cross--coupling, skew, coupling, skew, 
dynamic distortion dynamic distortion ……

May be provided inMay be provided in--line or by reference to line or by reference to 
a library of device descriptionsa library of device descriptions



GroupingGrouping

Traces may be grouped into complex structuresTraces may be grouped into complex structures
Any desired purpose: Any desired purpose: 

To share context, semanticsTo share context, semantics
Composite objects, analysis results, truth annotationComposite objects, analysis results, truth annotation

<<traceGrouptraceGroup>> build structuresbuild structures

<<traceViewtraceView>> build structures by reference build structures by reference 



Trace GroupTrace Group

<<traceGrouptraceGroup>>
<<traceGrouptraceGroup>>

<trace> ... </trace><trace> ... </trace>
<trace> ... </trace><trace> ... </trace>

</</traceGrouptraceGroup>>
<<traceGrouptraceGroup>>

<trace> ... </trace><trace> ... </trace>
<trace> ... </trace><trace> ... </trace>

</</traceGrouptraceGroup>>
<</traceGroup/traceGroup>>



Trace ViewTrace View

Allows nested, overlapping, or partial trace groupingsAllows nested, overlapping, or partial trace groupings
Allows objects to be built from traces in other filesAllows objects to be built from traces in other files
<<traceViewtraceView>>

<<traceViewtraceView>>
<<traceViewtraceView traceReftraceRef==““#stroke1#stroke1””/>/>
<<traceViewtraceView traceReftraceRef==““#stroke3#stroke3””/>/>

</</traceViewtraceView>>
<<traceViewtraceView traceReftraceRef==““##housePicturehousePicture””

from=from=““1:3:201:3:20”” to=to=““1:5:4001:5:400””/>/>
</</traceViewtraceView>>



Semantic Semantic LabellingLabelling

<metadata><metadata> XML annotation. XML annotation. 
E.g. recording session characteristics (a la E.g. recording session characteristics (a la UnipenUnipen))

<<descdesc>> Text annotation.Text annotation.
contentCategorycontentCategory==““C1/C1/……//CnCn””

Describe content of particular Describe content of particular 
traces or groups of tracestraces or groups of traces

<<traceViewtraceView contentCategorycontentCategory==““Text/enText/en””
traceReftraceRef==““#para1#para1”” ……>>



Streaming Streaming vsvs Archival InkArchival Ink

Stylized Stylized InkMLInkML suitable for different applications.suitable for different applications.
Streaming:Streaming:

<trace> data and context switches sent as collected<trace> data and context switches sent as collected
Expect continuation traces and backward referencesExpect continuation traces and backward references
E.g. Collaboration via smart whiteboardsE.g. Collaboration via smart whiteboards

Archival:Archival:
Expect rich use of references to definitionsExpect rich use of references to definitions
More assembly, grouping, annotationMore assembly, grouping, annotation
E.g. Document storage and retrievalE.g. Document storage and retrieval



Open IssuesOpen Issues

Few remainFew remain
Unify common aspects of Unify common aspects of <<traceFormattraceFormat>> and and 
<<captureDevicecaptureDevice> ?> ?

Simpler, more uniform, use of mappings ?Simpler, more uniform, use of mappings ?
Richer or Richer or minimalisticminimalistic contentCategorycontentCategory ??



Next StepsNext Steps

For further information see For further information see 
http://w3.org/2002/mmi/inkhttp://w3.org/2002/mmi/ink

Provide feedback Provide feedback 
Talk to Talk to SriGSriG and myself here at ICDAR.and myself here at ICDAR.

EmailEmail <www<www--multimodal@w3.org>multimodal@w3.org>

Expect (last?) working draft this fall.Expect (last?) working draft this fall.
If you have trial applications let us know.If you have trial applications let us know.



InkMLInkML ApplicationsApplications



Example ApplicationsExample Applications

1.1. PenPen--based mathematicsbased mathematics
2.2. SmartphoneSmartphone ink collaboration ink collaboration 
3.3. MultiMulti--channel document processingchannel document processing
4.4. Rep. and annotation of online handwritingRep. and annotation of online handwriting



Components for 

Mathematical Interfaces
Stephen M. Watt et al

University of Western Ontario
watt@uwo.ca





Long-Term Goals

• Enter and manipulate math naturally by pen
• Support high-powered math transformations
• Support collaboration
• Do so portably, across applications and platforms



Approach
• Architect for a large problem, 

with many interacting components 

• Recognize that each component requires research 
related to mathematical nature

• Use CA for expression transformation
• Recognize on-going hardware evolution

• Project with Western, Waterloo, Maple, Microsoft



Pen-based Mathematics System
• Mathematics input: 

-- character recognition, 
-- layout parsing, 
-- linear parsing

• Mathematics editing:
-- subexpression selection, 
-- searching and linking, 
-- expression re-arrangement,
-- expression transformation 

e.g. expand(sin(a+b))
or   factor(p)

• Sketching

• Re-winding and re-playing 
derivations

• Visual scenario/case 
organization

• Spreadsheet-like recalculation

• Collaboration



Early Projects at ORCCA
• CrossPad

w Louie (2000)  Off-line analysis

• Pocket PC
w Wan (2001) Elastic matching, alternative 
prompting

• Single-line expression grouping
w So (2003)

• Notation Selection Tool
w Liu, Smirnova (2000-2003)

• Expression Transformation
w Huerter Li Rodionov Smirnova So (1999-2004)
TeX ↔ MathML ↔ OpenMath ↔ Maple



Components and relations
  Ink C om ponent
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App lica tion  
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D irect 
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G lyph Feature
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Pattern M atch ing
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M athM L

M APLE  
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Legend

DA TA

JAVA

C++

ink

C
 M

at
hM

L 

M
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ink + reco

Ink-Enabled P latfo rm
output: math



Character Recognition

• Large vocabulary of mathematical symbols
• Usual trade off is #symbols vs accuracy

a vs α vs proportionality …

• ~ 2000 named entities in MathML
• Trick of using special alphabet doesn’t work

• Stronger feature identification (w X. Xie)
• Heavier use of context (w So)



Ambiguities



Ambiguities



Ambiguities



Ambiguities



Data Collection

• Math survey
– IBM Cross Pad Data
– Tablet PC Data

• UniPen Data

• 240 symbols and a number of formulas.

• TeX sources of 20,000 papers from ArXiv



Id Frequencies in 3 Classifications



Id Freq from All Classifications



Op Frequencies in 3 Classifications



Op Freq from All Classifications



Most Popular Expressions of Size 7



Expression Analysis and Transformation

• Understanding expression arrangement and re-arrangement

cz wt
ax by[ ]ax + by + 

cz + wt
a x = b y

= c z - wt

u2v1(a+b+c+z) u2F1(a, b, c; z)

(x+y)²



Portability



• Platform Portability
– Across platforms and applications
– Over time for evolving platforms and 

applications
• Digital Ink Portability

– Can be achieved with InkML
– Wrappers for device-specific ink interfaces

• Mathematical Data Portability
– OpenMath
– MathML



Interface to Host Application

MAPLE

Ink 
Component

JAVA lib

JNI + JAWT NI

COM Interop

.NET C#

Tablet PC SDK 

MS WORD

Ink 
Component

ActiveX Ctrl

JNI + JAWT NI

COM Interop

.NET C#

Tablet PC SDK 

• ActiveX control 
• accessing .NET control
• via Win32 C++ Wrapper

• Java library 
• accessing .NET control
• through JNI



InkML Viewer



Prototype







Requirements for Improvised Synchronous 
Collaboration

Werner Krandick

Department of Computer Science 
Drexel University, Philadelphia, USA



Requirements for Improvised Synchronous Collaboration

Why improvised synchronous collaboration?

Use improvised synchronous collaboration to

• capture creativity,

• make decisions on the spot,

• access information on the go.



Requirements for Improvised Synchronous Collaboration

Why smartphones?

Smartphones are the medium of 
choice for improvised synchronous 
collaboration.

Ubiquity: A growing percentage of 
users carry their phone at all times. 
A growing percentage of phones 
are smartphones.
Functionality: PDA, Internet, 
phone, camera, location 
sensor,…
Limitations: small size, low power --- affects 
input, output, and processing power.



Requirements for Improvised Synchronous Collaboration

Why involve computer algebra researchers?

For the benefit of smartphone research:

Mathematics can be used to explore---and push---the 
limits of representation; see the role of mathematics 
in typesetting (TeX, LaTeX).

For the benefit of computer algebra:

Ubiquitous computer algebra systems, support for 
teamwork, create computer algebra services.

For the benefit of mathematics collaboration:

Computer algebra researchers are domain experts.



Requirements for Improvised Synchronous Collaboration

Context of Mobile Synchronous Collaboration

Physical situation: 
network (WiFi, phone), 
power supply

Social situation: sound 
tolerance, participants, 
attention

Mobile 
synchronous 
collaboration 

system

Physical 
whiteboard

Printed 
matter

Computer 
algebra systemsInternet



Requirements for Improvised Synchronous Collaboration

WICS architecture

. . .

Clients

ServiceServer

announce

advertise
communicate



Requirements for Improvised Synchronous Collaboration

Conclusion

Current applications do not exploit the potential of 
smartphones.

Mathematical collaboration can be used as a 
paradigm for smartphone-based collaboration.

Smartphone-based mathematics collaboration poses 
new challenges for computer algebra systems.
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The InkML (language) 
applied to a multi-
channel document 
processing 
system.

José Antonio Magaña Mesa ( jomag@hp.com )
R+D Software Engineer
HP – Barcelona Division
November 2004



Application: 
HP Forms Automation 
System
Workflow Connect 250



HP Forms Automation System

Fill out the printed form using 
the HP Digital Pen 250



HP Forms Automation System
Form Processing Workflow

1. User opens digital form using Acrobat 
Reader.

2. User issues print command, using Digital 
Paper Printer driver, from Acrobat Reader.

3. Digital Paper Printer driver sends requests, 
along with form id, to Service Controller for 
unique dot pattern.  Service Controller 
responds with dot pattern information.

4. Digital Paper Printer sends print command 
to printer.

5. HP LaserJet prints paper form with unique 
dot pattern.

6. User writes on digital paper form and pen 
simultaneously captures written pen stroke 
data.  User marks Send box when done 
filling form.

7. User docks digital pen to cradle to being 
data upload to appropriate form 
processing application server.

8. Digital Pen software contacts Service 
Controller for upload request.  Service 
controller checks for appropriate 
application server and responds with 
contact information. (Secured comm.)

9. Digital Pen software contacts application 
server to begin upload. (Optional 
secured comm.)

10.Forms processing application performs 
business logic to process form data; e.g. 
interfaces with IT applications, etc.



dppML – XML language for HP FAS 
dppML is the key point in XML inter-application connectivity for 
Forms Processing:
•Developed using inkML for the definition of digital ink

•Schema based: http://h30195.www3.hp.com/schemas/dpp/dppML1.0.0/dppML.xsd

•Several different layers defined so that applications only send/receive the minimum set of 
information needed: LAYOUT, INK, HWR, LOGICAL (Processing Results), PRINT,...

dppML

Form Info

Ink Info 
(inkML)Logical Info

Print Info



FAS - dppML structure flexibility
Contains information about:
• Document structure ( forms )
• Information filled by the user (digital ink)
• Process results at different stages: ICR, data 

correction, data validation 
• System information
• User information

This information is separated in different blocks so 
that only the required layers are transmitted.



FAS - dppML samples
Text Field information (partial)

Layout 
information

Recognition 
attributes

Recognition 
results

Correction attributes



Forms Automation System 
Multi-channel environment

Forms 

Automation 

System Form data 
repository

External

Form

Processing

AppsdppML
dppML

dppML

dppML dppML

dppML dppML XML



Representation and Annotation of Online 
Handwriting Data
Sriganesh Madhvanath <SriG@hp.com>

• Issue
− Annotated datasets of handwriting essential for design, training

and evaluation of data-driven HWR algorithms
− Lack of such datasets in “neglected” scripts a significant barrier to 

HWR R&D

• Proposed remedy
− A standard representation and freely available tools to promote 

creation and sharing of datasets



Handwriting Datasets 
Not Only for Recognition

• Recognition of gestures and other forms
− Annotation and Shorthand
− Editing gestures (online)
− Artificial symbols such as Unistroke and Grafiti

• Analysis
− Forensic applications
− Writer identification
− Profiling/Graphology

• Matching
− Signature verification

• Authentication
• Detection of forgeries

− Retrieval of handwritten documents

• Script identification



Annotation of Handwriting Data
• Meta-data – about the “writing act”
−who wrote, where, how, with what device(s) ?

• Interpretation(s) 
− ground truth, at different levels of granularity
− style
− quality
− script
− other



Creation of Handwriting Datasets
• What data do we collect ?
• Who do we collect from ?
• Using what device(s) ?
• How do we annotate the 

data ?
• How do we represent ink 

and its annotation ?
• What tools do we use ?
• How do we validate the 

dataset ?

WORD

COMPOSITE CHARACTER (??)

SYMBOL (?????)



Requirements of a Standard 
Representation
• Script-independence, multi-script documents
• User-definable annotation hierarchy (for syllabic scripts)
• Essential annotation: script, writing style, quality, ground 

truth
• Multiple writers and data capture environment
• Multiple sources of annotation, semi-automated 

generation of annotation
• Separation of handwriting (signal) from semantic 

interpretations
• Designed as well as casual data collection



hwDataset
• XML representation of 

annotation of handwriting 
for handwriting corpora
− platform-independent, 

hierarchical and extensible
• Targeted primarily at 

Online HWR
• Tags inspired largely by 

UNIPEN
• Refers to digital ink traces 

and device specs 
represented as InkML

InkML (W3C)
Digital ink traces
Capture device specs

hwDataset
General
Writers
Label sources
Annotation hierarchy
Labels (truth, script, style, …)



Creation of Handwriting Datasets

local
/data/usr1/
data.hwd
data.inkml

central

/data/usr*/
data.hwd
data.inkml

Data Collection 
Tool - TPC

Data Collection 
Tool - DPP

local

/data/usr5/
data.hwd
data.inkml

Data Annotation
Tool

Alignment/
Recognition



hwDataset

Meta-data about dataset 
as a whole

Profiles (definitions) of writers 
and sources of annotation

hwDatahwData

hwDataset

datasetInfo

datasetDefs

hwData

inkml: traceref

Hierarchical annotation 
of ink



hwDatahwData

hwDataset

datasetInfo

datasetDefs

hwData

hwData:
Hierarchical Annotation

hwDatahwDatalabel

Ink:traceRef

writerRef

id

labelSrcRef

H1

category

alternate rank

score

hwDatahwDatahwData

H2

hwTraces

Inkml:traceRef

timeStamp

“Trial01”

desc “Trial 1 of 5 trials”

“truth”

“1073026800000”

“1”

“0.90”“Hello”

“WRITER01”

“HPLRECO”



Handwriting Annotation Tool
• Input: 

− Raw traces (ASCII)
− UNIPEN 
− InkML
− hwDataset (+InkML)

• Output: hwDataset (+InkML)
• Functions

− Viewing
− Editing of all annotation (metadata, defs, hierarchy, labels)
− Semi-automated processing (segmentation, alignment) using plug-

ins
− Propagation across trials

• Library of access functions 



User Interface



User Interface



Status
• Representation
−UPX (UNIPEN XML) is a new standard XML 

representation for handwriting datasets proposed by 
the International Unipen Foundation (IUF)

−UPX will be based on hwDataset and InkML
−Collaborating with IUF on converting UNIPEN 1.0 

datasets to hwDataset, identifying and resolving issues

• Tools
−Version 1.0 of annotation tool developed at IIIT-Hyd
−Undergoing testing and final changes
−Will be part of LipiTk v1.0



Summary
• Annotated datasets of handwriting a critical need for HWR 

development
• hwDataset is an XML representation for hierarchical 

annotation of handwriting data
• hwDataset in turn uses W3C InkML for representation of 

digital ink
• hwDataset is the basis for UPX, a new standard proposed 

by Intl Unipen Foundation
• The Handwriting Annotation Tool supports annotation of 

handwriting data captured as UNIPEN or InkML
• The tool will be part of LipiTk 1.0

• For more information, see:
− http://www.hpl.hp.com/india/research/pen
− Poster on UPX in this conference



Discussion of Discussion of 
Community NeedsCommunity Needs



Conclusions and SummaryConclusions and Summary



Next StepsNext Steps

For further information see For further information see 
http://w3.org/2002/mmi/inkhttp://w3.org/2002/mmi/ink

Provide feedback Provide feedback 
Talk to Talk to SriGSriG and myself here at ICDAR.and myself here at ICDAR.

EmailEmail <www<www--multimodal@w3.org>multimodal@w3.org>

Expect (last?) working draft this fall.Expect (last?) working draft this fall.
If you have trial applications let us know.If you have trial applications let us know.


