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The current text recognition systems do only to a limited extent adapt to specific font or

deformation of the text without a guided learning phase requiring human interaction in
the process, which slows down the process considerably. Electronic document handling,
archive systems, electronic storage of printed material etc. requires scanning of
unlimited number of pages which makes it impossible to use human interaction to
succeed with such tasks.

In this respect automatic speech recognition systems face problems that are very similar
to the problems encountered with deformed images in OCR processing. The starting
point of recognizing either OCR input or ASR input is to be able to recognize some
words and/or characters as reliably recognized. Based on such reliably identified items,
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encode a pattern dictionary relating said at least one pattern-classifier with said words
thereby enabling a recognition of words of text input in said OCR or ASR system by
identifying said at least one pattern-classifier from any OCR input (digital image of
scanned or digitally photographed document input) or any input representing patterns
of speech in digital form (digitized microphone input, file, etc.), and use said pattern
encoded dictionary to recognize said OCR or ASR input.
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Figure 8 is an example of transient plosive sound (the letter [t] in the words [first met])
according to an example of embodiment of the present invention.

Figure 9 is a schematic flow diagram of a preferred embodiment of the present
invention.

A detailed description of a preferred embodiment of the present invention will be
provided in the following sections by first describing some examples of pattern-
classifiers related to patterns found in the OCR domain and the ASR domain,
respectively, followed by a description of an example of a preferred method and system
utilizing said method providing a pattern encoded dictionary.
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encoding that limits the number of possible letter combinations. According to an
example of embodiment of the present invention, an English dictionary containing
about 125 000 words are encoded, as depicted in figure 1, providing a pattern encoded
dictionary according to the present invention.

According to another example of embodiment of the present invention, the encoding to
words are extended to characters that are not character segmented, where each fragment
of the character is encoded in a similar manner as described above. As an example, the
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recognition of the word ‘innumerable’. The part-wise recognized ascender/descender
pattern for ‘innumerable’ becomes iMMMMeraOOe, and there is only one alternative in
the dictionary, ‘innumerable’. Using only two words and their ascender/descender
pattern, the method according to the present invention is able to recognize the thirteen
characters ‘abcegilmnrstu’ of such an unknown font.

Figure 4 is an example of low quality archive material with a typewriter font of a very
short phrase that can be partly recognized using a pattern encoded dictionary according
to the present invention. Again no ordinary OCR is even close to recognizing the
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It
encdhll ng usé&g’i n t he Single rlght descender stem

E ‘py’ Single left descender stem

F ‘aceos’ Left convex bow x-height character
G ‘1’ Single stem x-height character

H ‘mnu’ Multiple stem x-height character

Applying the bow/stem encoding provided in table 1, the pattern FHE GFBHAFFG
BHFFEFFBBFBFA will represent the sentence ‘any reindeer incapacitated’ illustrated
in figure 4. Using an English dictionary comprising 125 000 words encoded with the
patterns from table 1, the word ‘incapacitated’ is a unique pattern, the word ‘reindeer’ is
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Apmpug thegopaipgiod patiememgoding fropetallsr2dandpaepdiag thejtext in figure

5, rvded @k RMMISE pAtRrd RO CREODIRTER ¢ CISEIBtC CDCC. The word
| Gt |t?ﬂ%r . Automati c speech recognitiqon systens (ASR

. d y :
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125 000 words, encoded with this example of pattern, while the word ‘darkest’ has 72

alternatives and ‘hour’ has 152 alternatives with the same pattern encoding. The word
‘in’ has only six alternatives (if, in, is, it, iv, ix), all starting with the character ‘i’, the
last two being roman numerals.

Combining the topological properties from table 2 with the ascender/descender
encoding described above, a unique pattern for the word ‘darkest’ is provided among
the 125 000 words in said dictionary.
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It is the vocal chor that dem es the basic frequency and the posnXon of the moveable

elements of the vocal tract that decides the formant frequencies. These voiced sounds
are often further classified based on the number of formants and relative frequencies of
the formants in automatic speech recognition systems. A large source for errors is the
large variation from speaker to speaker. It is however easy to distinguish quasi-
stationary periodic sounds from other sound types, for example by Fourier transform of
the sound signal as known to a person skilled in the art. Figure 7 illustrates an example
of periodic sound for the letter m in the word met.
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depicts a flow diagramillustrating a preferred
enbodi nent of the present invention. The starting
Figyae Atdepiots apilow dikigregn dlusasting aprefered ethboidanént nhithe presento
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ex1sgrr1]g chh% ionary compnsmg a specific language, for example Enghsh In figure 9, the
dictionary 20 is analyzed in section 21. The coding system to be used may be stored in
the storage location 25, which may comprise the encoding scheme as illustrated in
Table 1 and Table 2 above, for use in an OCR system, or the storage location 25 may
comprise schemes for encoding phonemes as described above when used in an ASR

system. According to an aspect of the present invention, the storage location 25 may

comprise several encoding schemes, for example both the schemes provided by table 1
and 2.
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be used in creating the pattern dictionary. Any combination of pattern-classifiers may

=3
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also be used. For example, at least a first pattern-classifier and at least a second pattern-
classifier may used in combination as a Boolean expression, or any Boolean expression
or sequence of Boolean expressions may be used in pattern-classifiers according to the
present invention.



candi dates 33 may be reduced by repeating, for exanple
the steps of the preferred enbodi nent as depicted in
wo p@anss2®2 However, the sel ection of pattern- cPEEN0ORI06/000227
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used. In this manner, nore reliably identified words
may be linked to the patterhlclassifier in use.
C ccor.di ng to yet another exanple of enbodi ment of the
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I tering of words is presented to the
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cluster is outputted fromthe dictionary for use in
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least one pattern-classifier in step a).

3.

Method according to claim 1 and 2, wherein said step a) comprises selecting a plurality
of pattern-classifiers.

4.
Method according to claim 1 and 2, wherein said step a) comprises selecting a
combination of at least two pattern-classifiers.



| east one pattern-classifier in step a). 3. Mthod

according to claiml1l and 2, wherein said step a)
weewpnsees selecting a plurality of PCT/NO2006/000227
pattern-classifiers. 4. Method according to claim1l
and 2, wherein said step a) conprises selecting a
conbi nation of at |east twolpattern-classifiers.5.
5 Met hod according to claiml, wherein said | anguage
‘elements are letters, and wherein said at |east one
Mgihtd ascordihgssdlbinet, wiser¢iheaiddangrage elbmpois iatd lettersfand wherein
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and wherein said at | east one pattern-classifier is

bow and stemto said letters. 7. Method according

claim 1, wherein said instances representing | anguage
Methedradatosding elaimtlf whereinasatll inktanes nerrededting lang@pe elemtents are

let eét %Sﬁ glth%lgelg ' § F]f?/ﬁt ﬁg%ﬂag&g elne sﬁg&t 1%%8 na%d%%%n%q aisd lgf%ers

i nstances representlng Ianguage el enents are sound
7. elenents and said at |east one pattern-classifier is
neme type related to said sound elenments. 9. Method
M%rla% AGFOFDE 6laim i Wherein gaist istances tepTpeaHagAngyaes elgments are
1etwayvah§ whes@bsd al RA®bAE Pattdiiiakdifier i hufmdbi VfEHlANAd elements
¢ g giﬁves 10. Method according to claima8, wherein
0 ©fund el enents are voiced or unvoiced sounds. 11.

8.

Method according to claim 1, wherein instances representing language elements are
sound elements, and said at least one pattern-classifier is phoneme type related to said
sound elements.

9.
Method according to claim 8, wherein said phoneme type are vowels, nasals, laterals,
thrills, fricatives and plosives.

10.
Method according to claim 8, wherein said sound elements are voiced or unvoiced
sounds.

11.

System for providing a pattern-classifier encoded dictionary for use in language
processing in computer systems, such as Optical Character Recognition (OCR) systems
or Automatic Speech Recognition (ASR) systems, comprising:

a) programmodule comprising instructions selecting at least one pattern-classifier
related to language elements of a

specific language based on the physical, geometrical or structural similarity of the
language elements when used in a computer system for language processing,
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14.
System according to claim 11 and 12, wherein said step d) comprises specifying a
combination of at least two pattern-classifiers.

15.

System according to claim 1, wherein said language elements are letters, and wherein
said at least one pattern-classifier is the horisontal position of ascenders or descenders to
staff-lines comprising said letters.

16.
System according claim 11, wherein said instances representing language elements are

letters, and wherein said at least one pattern-classifier is bow and stem to said letters.



staff-lines conprising said letters. 16. System
according claim 11, wherein said instances
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wherein said at | east one pattern-classifier is bow

and stemto said letters.17. System according claim

11, wherein said instances tepresenting | anguage

17elenents are letters, and wherein said at |east one
pattern-classifier is nunber of holes and el enents to
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sound” el'enents, and Sai'd at [east one

to gaad ledlers- cl assifier is phonene type related to said
sound el ements. 19. System according to claim 18,
wherein said phonene type are vowel s, nasals,

181aterals, thrills, fricatives and pl osives. 20. Method

Systemcicdordhgtto climiln) Whereinhiastandes seprekeatingnn gl peeitnsenty fre

soﬁ/n%I qurglen(%sr, and ¥9h G fjeasst%%g Attern-classifier is phoneme type related to said
P

sound elements.

19.
System according to claim 18, wherein said phoneme type are vowels, nasals, laterals,

thrills, fricatives and plosives.

20.
Method according to claim 18, wherein said sound elements are voiced or unvoiced

sounds.



