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Recognition API Objects

Recognizers

Recognition

— |Recognizer

— |ExtendedProperties

— |ExtendedProperty

RecognizerContext

— |WordList

RecognizerGuide

RecognitionResult

— [RecognitionAlternates

Recognition&lternate

Strokes




Recognition Objects

— | Recognizer

>CreateRecognizerContext()

Recognizer
Context . Recognition
R
ecognlze()> Result
Strokes

Guide!| Text Context
WordList

Flags Factoids




IH5|Z8Recognizer

® A Recognizer object is a property bag
that represents the capabilities of a
given handwriting recognizer

® Most calls are quick registry lookups

® The Recognizer object is used to
create a RecognizerContext (which
does the actual work)
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RecognitionResult Structure

® Paths of one or more segment through the result’s
lattice are called RecognitionAlternates

® Fach RecognitionAlternate contains information that

relates to the related strokes for the contained
segments

® Strokes, Line, Confidence, Text, etc...

® The best path through the lattice determines how the
strokes relate to the text

® (GetAlternatesFromSelection uses this text
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Building Tablet PC Applications by

Rob Jarrett and Philip Su, Microsoft
Press
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Appendix

@ [f time permits, ['ll present the
following material:

® How to develop your own recognizer and
port it to Tablet PC Platform



TabletPC Handwriting Recognizers

® Recognition API on Recognizers



Platform Overview

C-Recognizer
API Interface

MS Buzzwords: Automation API, Managed API



Recognizer API

@ C API

® Simple API for implementing a
recognizer

® Automation / Managed layers provide a
friendly API to application
programmers — recognizer authors don’t

have to deal with that.



Objects in API

® Recognizer
® RecoContext
® [attice Not needed for
. Automation / Managed
® WordList Layers



Pseudo—Code Calling Sequence

SO O

hrec = CreateRecognizer ()
hrc = CreateContext (hrec)
AddStroke (hre, ink)
EndInkInput (hrc)

ptr = GetLatticePtr (hrc)
DestroyContext (hrc)

DestroyRecognizer (hrec)



Recognizer Object

This object represents the recognizer for a particular language.

@ HRESULT CreateRecognizer (CLSID *pCLSID, HRECOGNIZER *phrec)

® Create an instance of a recognizer specified by a CLSID

® HRESULT DestroyRecognizer (HRECOGNIZER hrec)

s Destroy instance of recognizer

® HRESULT GetRecoAttributes (HRECOGNIZER hrec, RECO ATTRS *pRecoAttrs)

® Get information about the recognizer: friendly name, vendor name, languages and modes
supported

® HRESULT GetResultPropertyl.ist (HRECOGNIZER hrec,
ULONG *pPropertyCount, GUID *pPropertyGuid) ;

® Get a list of properties (identified by GUIDs) associated with results

® HRESULT GetPreferredPacketDescription (HRECOGNIZER hrec,
PACKET DESCRIPTION #pPacketDescription) ;

® Get a description of the ink format used by the recognizer

® HRESULT GetUnicodeRanges (HRECOGNIZER hrec,
ULONG #*pcRanges, CHARACTER RANGE *pcr) ;

® Returns a list of all supported Unicode characters



Registry dSettings

HKEY LOCAL MACHINE\SOFTWARE\
Microsoft\TPG\Recognizers\CLSID:

® Recognizer Capability Flags

@ Supported modes as returned by
GetRecoAttributes

® Recognizer dll
@ Path to the DLL file

® Recognized Languages

@ Supported languages (LCIDs) as returned by
GetRecoAttributes



RecoContext Object

All recognition of ink is done in a RecoContext object.

® HRESULT CreateContext (HRECOGNIZER hrec,
HRECOCONTEXT s*phrc)

® C(reate a context for holding recognition settings

@ HRESULT DestroyContext (HRECOCONTEXT hrc)

® Clean up after a recognition session

® HRESULT CloneContext (HRECOCONTEXT hrc,
HRECOCONTEXT *pCloneHrc)

® Make a copy of the recognition context. All settings are preserved,
but ink and results are discarded.

® HRESULT ResetContext (HRECOCONTEXT hrc)

® Discard ink and results from current context, but keep all settings



RecoContext Settings

® HRESULT SetGuide (HRECOCONTEXT hrc, const RECO_GUIDE *pGuide, ULONG iIndex)

® Gives recognizer segmentation hints with either a lined or boxed writing guide

® HRESULT SetCACMode (HRECOCONTEXT hrc, int iMode)

& For EA recognizers, tells the recognizer whether the input is a partial or
complete character

® HRESULT SetFactoid (HRECOCONTEXT hrc, ULONG cwcFactoid, const WCHAR
*pwcFactoid)

® Constrains input to be DATE, TIME, DIGIT, etc.

® HRESULT SetWordList (HRECOCONTEXT hrc, HRECOWORDLIST hwl)

e Sets a list of words, which together with setting the WORDLIST factoid,
constrains recognition

®  HRESULT SetFlags (HRECOCONTEXT hrc, DWORD dwFlags)

e Segment ink into words? Return multiple segmentations? Enforce factoid strictly?

® HRESULT SetTextContext (HRECOCONTEXT hrec,
ULONG cwcBefore, WCHAR *pwcBefore, ULONG cwcAfter, WCHAR *pwcAfter)

® Provides context to recognizer about what characters are before and after the ink
beineg recoenized



RecoContext Input

® HRESULT AddStroke (HRECOCONTEXT hrec,
PACKET DESCRIPTION *pPacketDesc,
ULONG cbPacket, const BYTE *pPacket,
XFORM *pXForm)

® Add ink to context

® Format of data controlled by packet description

® [nk is given in digitizer coordinates, given
transform maps to “ink space”

® HRESULT EndInkInput (HRECOCONTEXT hrc)

® Tells the recognizer that writing is finished



RecoContext Processing

® HRESULT AdviselnkChange (HRECOCONTEXT hrc,
BOOL bNewStroke)

® (Can be called from another thread to interrupt current work

® HRESULT Process (HRECOCONTEXT hrc,
BOOL *pbPartialProcessing)

® Do some processing on the ink so far

@ HRESULT GetLatticePtr (HRECOCONTEXT hrc,
RECO_LATTICE **ppLattice)

® Get the result lattice. More on this later.



WordlList Object

Word lists are used to implement custom dictionaries.

functions are optional.

@ HRESULT MakeWordList (HRECOGNIZER hrec,
WCHAR *pBuffer, HRECOWORDLIST *phwl)

® C(Create a word list from a list of words

® HRESULT DestroyWordList (HRECOWORDLIST hwl)
® Destroy the wordlist

® HRESULT AddWordsToWordList (HRECOWORDLIST hwl,
WCHAR *pwcWords)

® Add some words to the word list

These



Lattice Structure

® HRESULT GetLatticePtr(

HRECOCONTEXT hrec,
RECO _LATTICE **ppLattice)

® (Used to return all results

@ RECO LATTICE contains:
® RECO LATTICE COLUMNs and column count

® [List of result property identifiers that
may be present

® Pointers to best result



RECO_LATTICE COLUMN
RECO_LATTICE ELEMENT

® [ach column contains:
® Array of RECO LATTICE ELEMENTs
® Array of strokes used by this column

® Array of properties and values applying to all
elements in the column

® FEach element contains:
® Score (0 is best, higher values worse)
® String

® Number of strokes from column used by this
element

Pointer to next column

Array of properties and values for this element
only



RECO_LATTICE PROPERTIES

® RECO LATTICE PROPERTIES:

® Count of properties and values
® Array of RECO LATTICE PROPERTY

@ RECO LATTICE PROPERTY:
® Property identifier GUID

® Array of bytes containing the value



A Few Standard Properties

® CONFIDENCE LEVEL

® High, Medium, or Low

@ LINE NUMBER

® [ine of text this word is on

® LINE METRICS

® [ocation of the baseline or midline

® You can define your own



Reco Architecture Overview

Handwriting Recognition System Components

User Documents:
User Draws Ink Optional e-mail, text corpora, corrections
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Extraction Training Context
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Character Shape Models: Language Model:
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Realtime Decoder:

Best first beam search over lattice alternates Most Likely Text String
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