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Method and device for the rapid, pattern-recognition-supported transcription of spoken and

written utterances

The invention relates to a method and a device for the transcription of spoken
and written utterances. The necessity for transcriptions of this kind arises in many areas of
business and private life. For example, radiologists dictate their findings and lawyers dictate
their statements, students often handwrite their essays or dissertations in the first instance,
and minutes of meetings are often only taken down initially with the aid of a form of
shorthand.

In order to be further processed, these spoken and written utterances have to
be transcribed, i.e. a fair copy must be produced from them. So, for example, the employees
of a typing pool manually enter into a text processing system the findings of a radiology
department which have been recorded on audio tape or in computer files, or a secretary types
up on a typewriter the letter dictated by her boss, which she has initially taken down in
shorthand. However, thanks to modern technology, it is no longer essential today to enter the
text directly into a computer in order to obtain a machine-processable transcription.
Alternatively, the text can be handwritten cleanly, e.g. in block letters, or dictated clearly, e.g.
with small pauses between the individual words. A downstream text or speech recognition
system can then process the cleanly produced draft with the exception of a few errors which
may need to be corrected manually.

The option also exists of feeding the original spoken or written utterance
directly to a pattern-recognition system. To this end, speech and text recognition systems
from various manufacturers are available on the market, e.g. the FreeSpeech program from
Philips. However, these pattern-recognition systems operate optimally only if the spoken and
written inputs are produced cleanly and clearly, and the pattern-recognition parameters of the
systems have been trained, or at least adapted, to the authors and the nature of the utterances
and the conditions of use. Since this is often not the case, and since there are still problems in
the case of some authors, e.g. with unclear handwriting and/or in some situations, e.g. with a
high noise level, such transcriptions produced automatically with the aid of a pattern-
recognition system usually exhibit errors requiring correction.

The recognition results of systems of this kind are therefore generally

corrected manually by a human transcriber. Some of the speech-recognition systems offer
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correction editors to support this manual correction. For example, the correction editor of
FreeSpeech allows a synchronization of the audio reproduction with a text marking on the
screen, i.e. when the audio signal is played back, the word recognized at this point is marked
on the screen. When an error is recognized, the human transcriber then corrects it by means
of a keyboard and/or mouse input.

US 5,855,000 discloses a special version of a correction editor. On locating a
recognition error, the human transcriber corrects it with a secondary input signal, which is
converted by the pattern-recognition system into a repair hypothesis. The repair hypothesis is
then combined with the original recognition hypothesis to form a new hypothesis
(“correlating at least a portion of the recognition hypothesis with said repair hypothesis to
produce a new hypothesis’), which finally replaces the original recognition hypothesis
(“replacing said located error with the new hypothesis”).

One particular option that the transcriber of a spoken utterance can use as a
secondary input signal is to (again) speak the text passage incorrectly recognized into the
system microphone (“repair hypothesis from a respeaking of at least a portion of the
utterance”). One embodiment of US 5,855,000 also provides for the recognition error to be
located by the transcriber respeaking the appropriate passage, the recognition hypotheses of
this repetition being arranged automatically in the original recognition hypothesis and offered
to the transcriber for confirmation (“Each hypothesis in the secondary n-best list is evaluated
to determine if it is a substring of the first hypothesis of the primary recognition ...”).

Owing to the offering of a secondary input signal and the exploitation of
information through combination of the repair hypothesis with the original recognition
hypothesis, US 5,855,000 provides the transcriber with a further input modality, in addition
to the conventional correction-input options using a keyboard and a mouse, which is intended
to increase his productivity in correcting the results of a primary pattern recognition.

Despite all these and other known improvements to the correction editors and
the pattern-recognition systems themselves, the problem persists even today that the process
of correcting the pattern-recognition result of a spoken or written utterance can take more
time and effort than the direct manual transcription of the utterance. The reasons for this lie
inter alia both in the high degree of attentiveness necessary for the correction process: there
are words like e.g. in the German language “ein” and ‘kein” (meaning “a / one” and “no /
none” in English), which are very similar as far as a speech recognition system is concerned
and even for the transcriber the differences in appearance are easy to overlook, and in the

discontinuous structure of the correction process: correct passages need only be followed, but
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when an incorrect passage is found, it must be marked or the cursor positioned, characters
deleted and/or newly input. This leads to the situation where, after a certain error rate in the
patternrrecognition result has been exceeded, it basically does not just become worthless, but
actually brings about an inefficient working method for the transcriber, who would be better
off undertaking a direct manual transcription of the utterance.

It is, therefore, an object of the invention to provide a method and a device to
make the pattern recognition of a spoken or written utterance usable for the transcription of
the utterance to the effect that a human transcriber can work at least as efficiently as in the
case of a direct manual transcription.

This object is achieved by the methods and devices as claimed in claims 1, 2,
8, 9 and 10, respectively. All these methods and devices are based on the fundamental idea,
in contrast with the prior art, of not having a pattern-recognition result corrected manually,
but of retaining the process of the manual transcription of a spoken or written utterance as
such, but then supporting it with pattern recognition.

This can take place, for example, through a combination of the manual
transcription and the pattern-recognition result as claimed in the claims 1, 8 and 10. An
utterance is manually transcribed in order to be subsequently combined with the pattern-
recognition result of the utterance. Since the pattern-recognition result adds additional
information to the manual transcription, the human transcriber can take this into account in
his working method in order to make the manual transcription e.g. faster or more convenient
for him to produce.

He can, for example, as claimed in claim 6, produce the manually transcribed
text in handwritten form and/or use a form of shorthand. Spelling mistakes can be left
uncorrected. As claimed in claim 7, where a keyboard is used, some keystrokes can be
omitted or keys that are quicker to access can be hit in order to increase the typing speed. Of
particular interest here is, for example, the restriction to hitting the keys of a single row of
keys. On a German keyboard, for example, for each of the characters “4”, “e”, “d” and “c”,
only a “d” need be hit (with the middle finger of the left hand). If the use of the shift key is
also omitted, hand movements are completely avoided during typing and typing speed
increases considerably.

Working methods of this kind can be further supported by specially designed
keyboards. For the typing style and the keyboard design the fact can be taken into account
that the manual transcription and the pattern-recognition result should be as complementary

to one another as possible. For example, a manual transcription can supplement a speech-
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recognition result in that it represents similar and therefore easily confused sounds such as
“m” and “n” or “b” and “p” by different characters. In the above-mentioned example of a row
of keys on a German keyboard, “m” and “n”, for example, are represented by the keys “j”
and “h”, so they differ. Conversely, if restricted to the 10 keys of the resting position of the
hands (“a”, “s”, “d”, “f”, “space bar” for the left hand and “space bar”, “j”, “k”, “1”, “6” for
the right hand), “m” and “n” would both be represented by “j”, so would not differ, as a result
of which a typing style of this kind and a keyboard supporting it would not be so suitable for
the manual transcription.

The pattern recognition of the spoken or written utterance can be undertaken
independently of the manual transcription. In this case, pattern recognition and manual
transcription are independent of one another, and their results are combined only
subsequently. It is, however, also possible for one process to support the other directly during
operation.

For example, claim 2 claims an embodiment in which the pattern recognition
is supported by the manually transcribed text. Dependent claim 5 cites, as examples of
support of this kind, the selection of a recognition vocabulary and recognition speech model.
If, for example, the word “wrd”, which is a shortened form as a result of omission of the
vowels, emerges in the manual transcription, the German words “ward”, “werd”, “werde”,
“wird”, “wurde”, “wiirde” and “Wiirde" are activated in the vocabulary for the pattern
recognition. Accordingly, the speech model can be restricted to, for example, the sequence of
the word alternatives appearing in the manual transcription.

If additional support through manual transcription in a particular manner is
desired for pattern recognition, the transcriber can also insert special control instructions for
the subsequent pattern recognition into the manually transcribed text. For example, he could,
where appropriate, mark a change of speaker with information on the speaker’s identity. In
exactly the same way, information on the semantic and/or formal structure of the text
passages could be given, e.g. topic information or section information such as letterhead, title
or greeting formula. The pattern recognition could exploit such meta information by using
suitable patternrrecognition models for different speakers, language structures and the like to
increase recognition quality. It must be ensured hereby that this additional information is
used sparingly so that the transcriber’s additional input is justified by the improved pattern-
recognition quality.

Since, in such cases, the information contained in the manually transcribed

text can largely be taken into account already in an appropriate configuration of the pattern
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recognition, an embodiment of the invention provides that the pattern-recognition result is
adopted directly as a transcription of the utterance. This saves the effort of a further
combination with the manually transcribed text.

Conversely, claim 9 claims an embodiment in which the pattern-recognition
result supports the manual transcription. To this end, the human transcriber is offered text
continuations during the process of manual transcription, which he can accept, e.g. by
pressing a special key, e.g. the tab key, or else simply by briefly pausing during typing, or he
can reject them by continuing typing.

If the human transcriber has already input e.g. the German text “Es liegt”
(meaning in English: “There is”), the pattern-recognition result will perhaps show two
possible continuations, namely the alternative German words “ein” (in English: “a / one”)
and “kein” (in English: “no / none”). The transcription device can now offer these
alternatives and the transcriber can select one of these by special actions, e.g. as described in
US 5,027,406, which is hereby incorporated into this application, such as pressing one of the
two function keys “F1” and “F2”. So as to disturb the transcriber’s writing flow as little as
possible, it can, however, also wait for the next letter to be input. If the transcriber then enters
a “k”, the device can offer to complete it with the German word “kein " and the transcriber
can accept this by pressing “TAB” or simply continue typing.

On completion of the inputting of “kein ”, the speech-recognition result may
be unambiguously continued with the German word “Gehirntumor” (in English: ‘brain
tumor”). This word can then be offered immediately after the inputting of “kein”. However,
since the speech-recognition result is already unambiguous after the inputting of the “k” of
“kein”, the completion “kein Gehirntumor” (in English: “no brain tumor™) can also be
offered immediately after the “k” is input. Naturally, a display of the two alternatives: “ein
Gehirntumor” (in English: “a brain tumor™) and “kein Gehirntumor” (in English: “no brain
tumor™) is also possible before the “k” is input.

In addition to the interactions between manual text creation and pattern
recognition as claimed in the claims 2 and 9, further interaction options are also conceivable
within the scope of the invention. For example, the patternrrecognition process can also be
repeated, following the input of a first part of the text, taking account of this input, in order to
provide further support for the text creation in the manner described.

In the simplest case, the combination of a manually transcribed text and a
pattern-recognition result can be undertaken by adoption of one of the two options for the

transcription. Adoption of the pattern-recognition result is logical, for example, if the pattern-
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recognition result exhibits a very high degree of reliability. The manua lly transcribed text can
be adopted if it evidently exhibits no errors, i.e. if, for example, all its words can be found in
a dictionary and no grammatical rules have been infringed.

Conversely, the dependent claim 3 claims a stochastic combination of the two
options. Let us call O the input signal for the pattern-recognition, T the possible
transcriptions, M7 the manually transcribed text, ME the pattern-recognition result, P(...) the
various probability models and P(... | ...) the conditional probabilities. The most probable
transcription is then derived according to the Bayes rule as:

Topt = arg max P(T |MT,ME,Q) = arg max P(MT ,ME,O|T)P(T).

If the manual transcription and pattern recognition are undertaken separately
from one another (and if the manual transcription depends on the input signal O only via the
actual transcription, i.e. if P(MT | T, 0)=PMT | T), which is also assumed for the following
paragraphs, we also obtain:

Top = arg max P(MT | T)P(ME,O | T)P(T),

whereas if, on the other hand, pattern recognition is undertaken taking account
of the manually transcribed text (claim 2):

T, = arg max P(MT |T)P(ME,O | T ,MT)P(T),

or, if the manual transcription is supported by pattern recognition (claim 9):

T, =arg max P(MT |T,ME)P(ME,O |T)P(T).

For the stochastic modeling of the pattern recognition P(ME,O[ T)or
P(ME,O| T,MT), the known Hidden Markov models, for example, may be used. The
following applies, for example, to P(ME, ol 1):

PME, 0| T)=P©| 1),
since the pattern-recognition result ME derives in an unambiguous manner from the input
signal O: ME = ME(O) and, therefore, does not contribute to the probability. The latter
probability is, however, nothing other than the known production model P(O] T), which is
usually trained using a training corpus.

For the stochastic modeling of the manual transcription P(MT I T)or
PMT | . ME ), a uniform distribution of the manual transcriptions MT relating to a
transcription T can be assumed in the simplest case. Here, MT “matches” with T if MT can
be obtained from T by means of spelling errors, of the above-described omission or

substitution of keystrokes or similar operations. Instead of a uniform distribution, however,

statistics may also be produced for these individual processes during transcribing, these being
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separate for each transcriber if so desired, in order to obtain a more precise stochastic
modeling. Finally, for example, the speech modeling techniques known from pattern
recognition can be used for the modeling of P(T).

The dependent claim 4 claims the calculation of the pattern-recognition result
in the form of a scored n-best list or in the form of a word graph and, for the combination
with the manually transcribed text, the undertaking of a re-scoring of the n-best list or the
word graph using the manually transcribed text. To this end, an evaluation can be undertaken
e.g. for each alternative of the n-best list, as to how great a distance there is between it and
the manually transcribed text, in that, for example, a count is made of the number of
keystrokes that would have to be omitted, supplemented or substituted in order to bring the
alternative into agreement with the manual transcription. Further, these processes of
omission, supplementation or substitution can also be scored differently. The sum of these
scores is summarized, together with the pattern-recognition score of the alternative, to create
a re-scoring. If the stochastic models are available as logarithms of probabilities, the sum of
the scores can be used for the summarizing. Other options are, however, also conceivable.

Further options are available to the expert for the design of the combination of
manually transcribed text and pattern-recognition result. In particular, reference is made here
to the already-mentioned US 5,855,000, which is hereby incorporated into this application.

Manual transcription, pattern recognition and combination of the manually
transcribed text with the pattern-recognition result constitute components of an overall
system for the transcription of spoken and/or written utterances. Depending on the system
design, these components may be accommodated in a joint device or else separately from one
another. For example, the pattern recognition can be undertaken on a dedicated server and its
result can then support the manual transcription at a corresponding manual transcription
station as claimed in claim 9, and the combination can again run on a dedicated server. The
pattern recognition can, however, also take account of the manually transcribed text as
claimed in claim 2. The manual transcription, pattern recognition and combination could also
be undertaken at a single station.

A configuration in which the manual transcription is undertaken after the
pattern recognition can provide for an option of indicating to the human transcriber a measure
of the quality of the pattern recognition undertaken, e.g. a reliability gauge of recognition
quality. The transcriber can then adapt his transcription style to this gauge. In the case of an
unreliable pattern-recognition result, he can transcribe more carefully, whereas, in the case of

a high pattern-recognition quality, he can allow himself several errors or omitted or
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substituted keystrokes. In a configuration in which the pattern-recognition result is not yet
available for the manual transcription, this quality gauge can be replaced by a different
variable which has similar informative capacity, e.g. by a signal-to-noise ratio of the
utterance.

The transcription methods according to the invention can also be combined
with conventional methods. It is conceivable, for example, if a pattern-recognition result is
available, for high-quality passages to be transcribed according to a conventional method, i.e.
to specify the pattern-recognition result to the transcriber and have it corrected by him. In a
representation of this kind, low-quality passages could then appear as white areas in which
the transcriber transcribes freely, i.e. without specification, and the manual text is then
combined with the pattern-recognition result by the method according to the invention.

In addition to the above-mentioned application options for the transcription of
spoken utterances, such as the radiologist’s findings, further applications are also
conceivable. In claim 11, the creation of SMS communications (Short Message Service, e.g.
in GSM mobile telephony) and of video subtitles are mentioned in particular.

An SMS can be created, for example, by speaking the text and inputting it via
the keypad on the mobile telephone. It would be pointless here to input the letters in an
unambiguous manner on the phone’s keypad, which is reduced in size by comparison with a
typewriter keyboard. So, on a standard mobile phone keypad, it would suffice, for example,
to input for the German word “dein” (in English: “your”) the numerical sequence “3, 3, 4, 6”
and to leave the precise selection of the word “dein” from the possible letter sequences “[d,
e, f] [d, e, f] [g, h, 1] [m, n, 0]” to the combination with the speech recognition result. If one
has a mobile phone with a touchscreen and text entry, one can of course also write on the
touchscreen rather than use the keypad.

The methods according to the invention can also be used for the subtitling of
video films; here again, all that is involved is the transcription of spoken utterances.
Likewise, television or radio broadcasts can be converted to text form, and these texts can be
stored e.g. for search purposes in text databases. To deal with background noise or
background music, or with purely non-speech passages such as music or film noise,
appropriate speech recognition techniques known to the expert, such as non-linear spectral

subtraction or segmentation techniques, can be used where necessary.
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The invention will be described in detail with reference to the embodiments
shown in the drawings, to which, however, the invention is not restricted.

Fig. 1a and Fig. 1b show the speech recognition result and the manually
produced text for a spoken utterance, and

Fig. 2 shows a device according to the invention for the speech-recognition-

supported manual transcription of spoken utterances

Fig. la shows schematically, in the form of a word graph, the result ME of the
speech recognition of the German spoken utterance “Es liegt kein Gehirntumor vor” (in
English: “There is no brain tumor present”). In this figure, the time progresses to the right,
and the nodes of the word graph ME mark instants in the speech signal. The arrows between
the nodes indicate recognition alternatives of the signal sections located between the instants
of the nodes. For reasons of clarity, only the nodes 1 and 2 and the arrows 5 and 6 located
between them are provided with reference numerals in Fig. 1a. The arrows are furthermore
designated with a symbol each, i.e. with a number greater than 100, denoting in a language
independent manner the word recognized in each case. The following table gives the
connection of these numbers with the recognized German words and the English translation

of the German words.

Symbol German word English translation

101 des of the

102 liigt lies (in the sense of: a liar lies)
103 ein a/one

104 Gehirntumoren brain tumors

105 es “es liegt kein Gehirntumor vor”
106 liegt means in English “there is no
107 kein brain tumor present”

108 Gehirntumor

109 vor

110 enge narrow

111 Hirntumor brain tumor

112 Hirntumoren brain tumors
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Thus, e.g. the arrow 5 carries the symbol 106 denoting the recognized German word “liegt”’
(in English here: is) and the arrow 6 carries the symbol 102 denoting the German word
“ligt” (in English: lies (in the sense of: a liar lies)).

If this is a scored word graph ME, then, in addition to the symbol denoting the
recognized word, the arrows carry a score, which has been selected here, in line with normal
practice, such that lower scores indicate preferred recognition alternatives. In Fig. 1a, this
score is again input only for the arrows 5 and 6, with the score “40” for the arrow 5 and “50”
for the arrow 6. Here, the scores in Fig. 1a relate only to the acoustic similarity of the word
recognized in each case with the associated instant of the spoken utterance, i.e. they
correspond in the above-mentioned formulae to the acoustic scores P(OI 7).

The recognition alternatives are derived from a word graph ME of this kind in
that all possible paths through the word graph ME are determined, i.e. starting from the left-
hand side of the graph ME, all possible arrows are followed to their right-hand end. In
addition to the actually spoken German sentence “Es liegt kein Gehirntumor vor” (in
English: There is no brain tumor present), the graph ME e.g. also codes the alternative “Es
liigt enge Hirntumoren” (“There lies narrow brain tumors”). The best recognition alternative
is the one with the lowest score. This score derives from the sum of the scores of the acoustic
similarity and the scores with the aid of further information sources, e.g. with the aid of a
speech model corresponding to the variable P(7) in the above-mentioned formulae.

Whereas this latter recognition alternative “Es liigt enge Hirntumoren” is
clearly nonsensical and would therefore be given only a poor score by a speech model, it
would certainly be selected as the best recognition alternative only in the rare cases of
severely distorted acoustic scores, e.g. in the case of high background noise levels during the
spoken utterance. However, the alternative also contained in the graph ME “Es liegt ein
Gehirntumor vor” (in English: There is a brain tumor present), i.e. “ein” (in English: a / one)
rather than “kein” (in English: no / none), cannot be clearly differentiated, either acoustically
or by a speech model, from the word sequence actually spoken. On the other hand, the
difference between “ein” and “kein”, i.e. between the presence or absence of a brain tumor,
naturally represents the crucial information in this sentence.

Fig. 1b shows a possible manual transcription MT of the same spoken
utterance. Here again, the form of representation selected in order to make the connection
with the speechrrecognition result clear is a word graph, which is of course linear, i.e. only
contains one path. For the sake of clarity, again only the nodes 10 and 11 and the arrow 15

have been provided with reference numerals in Fig. 1b. The symbols carried by the arrows of
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the word graph again represent in a language independent manner the German words of the
transcription. The following table gives the connection between these symbols and the

German words and gives remarks on how the se words have been typed.

Symbol German word Remark
121 es “es ligt” results by omitting the “e” of
122 ligt “liegt” in the German phrase “es liegt”

(in English: there is)

123 keim “keim” results by replacing the “n” by
“m” in the German word “kein” (in
English: no); by chance, “Keim” is a
German word, too, meaning in English:
germ

124 gdhkfhgjjlf “gdhkfhgjjlf ” results from the German

word ,,Gehimtumor* (in English: brain

tumor) by using only the keys in the row
belonging to the resting position of the

hands

125 vor ,»vor‘ results from the full typing of the
German word ,,vor*, meaning in English

here: present

By way of example, some consequences that could arise from an accelerated
working method for this manual transcription are shown in this manual transcription MT. In
two of the German words, “typing errors” have occurred: in “l/igt”, i.e. the manual
transcription for the German “liegt” (in English: is), the keystroke for the letter “‘e” has been
omitted, and in “keim ”, the manual transcription for the German “kein” (in English: no), a
typing error has been made (and not manually corrected), with an “m” instead of an “n”. In
the word “gdhkfhgjjlf” (instead of the German “Gehirntumor” [in English: brain tumor]), the
instruction to use only the keys in the row belonging to the resting position of the hands has
been strictly followed (whereby, as a result, no upper case letters were used either). So the

[{PRL NI}

letter “G” becomes “g”, “e” becomes “d”, “i” becomes “k”, “r”’ becomes “f”’, “n” becomes

bR NN TN } )

“h”, “t” becomes “g”, “u” and “m” become “”, and “0” becomes “1”.
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This manual transcription MT can now be used in a known manner e.g. for a
re-scoring of the word graph ME in Fig. 1a, although no representation of this is shown here.
In a re-scoring of this kind, account can be taken of facts such as that the addition of a letter
when typing is less probable than the hitting of an incorrect key that is directly adjacent on
the keyboard. Therefore, “keim” matches better with “kein” (in English: no) than with “ein”’
(in English: a). Similarly, the omission of a keystroke is more probable than the substitution
of “ii” with “i”, i.e. of keys that are hit with different fingers, as a result of which “ligt”
matches better with “liegt” (in English here: is) than with “ligt” (in English: lies). The
combination of the manual transcription MT with the pattern-recognition result ME in this
example thus achieves the difficult object of distinguishing “kein” (in English: no) from
“ein” (in English: a), and of generating the correct transcription of the German phrase “Es
liegt kein Gehirntumor vor” (in English: There is no brain tumor present).

Fig. 2 shows a device according to the invention for the speech-recognition-
supported, manual transcription of spoken utterances. Connected to a processing unit 20 are a
data store 21, a microphone 22, a loudspeaker 23, a keyboard 25, a footswitch 26 and a
screen 27. Via the microphone 22, the spoken utterance can be directly recorded and stored
as an audio file in the data store 21. The spoken utterance can, however, as an alternative to
this, also be transferred to the processing unit 20 via a data carrier not shown in Fig. 2 or via
a network such as a telephone network or the Internet. The loudspeaker 23 serves for
reproducing the spoken utterance for the manual transcription. A headset, for example, may
also be used, however, as an alternative to the microphone 22 and/or to the loudspeaker 23.

The processing unit 20 can then itself undertake speech recognition of the
spoken utterance, and store the recognition result in the data store 21. It can, however, also
receive this recognition result via a network, for example. The keyboard 25 serves, together
with the footswitch 26 for inputting the manual transcription and the screen 27 serves for
representation of the manually input text and the words and word completions suggested by
virtue of the combination of the manual input with the speech-recognition result.

The screen 27 shows a situation where, for the spoken German utterance “Es
liegt kein Gehirntumor vor” (in English: There is no brain tumor present) the text 30 with the
contents “Es liegt k” was manually input beforehand. Owing to the combination with the
speech-recognition result, which could be present in the data store 21 in the form of the word
graph ME shown in Fig. la, for example, the processing unit 20 then suggests the text
continuation 31 with the contents “ein Gehirntumor vor”, which is now clear in this word

graph ME, so that the Germantext “Es liegt kein Gehirntumor vor” is now visible on the
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screen. To distinguish the continuation suggestion 31 from the manually input text 30, this is
shown in a different way, here for example in inverse video, i.e. in white lettering on a black
background. By operating the footswitch 26, the human transcriber can now accept this text
continuation 31. If, however, he does not agree with it, he simply continues typing on the
keyboard 25.

Again, to provide a language independent representation in Fig. 2 the symbols
already employed in Fig. 1a are re-used, i.e. text 30 is shown as the symbol sequence “105
106 1” and text 31 as “07 108 109" utilizing the correspondence introduced above and whose

relevant part is repeated here:

Symbol German word English translation

105 es “es liegt kein Gehirntumor vor”
106 liegt means in English “there is no
107 kein brain tumor present”’

108 Gehirntumor

109 vor

As already said, in Fig. 2, the situation is assumed that the “k” of “kein” (in
English: no) is just input as the last part of the typed text 30 and the “ein” of “kein” is
proposed as the first part of the proposed continuation 31 of the typing. This is represented in
Fig. 2 by showing the “1” of symbol 107 as the last part of text 30 and the “07” of symbol
107 as the first part of text 31.

In the event the human transcriber rejects the text continuation 31, e.g. by
continuing typing, it may happen that the speech-recognition result contains no more paths
compatible with the input manual transcription. Let us take as the basis for the speech-
recognition result the word graph ME of Fig. 1a, but let us assume that the spoken utterance
is the German sentence “Es liegt keine Hirnblutung vor” (in English: There is no cerebral
hemorrhage present). The processing unit 20 then recognizes that the previous manual
transcription can no longer be combined with the speech-recognition result ME, and can
initiate an appropriate correction procedure. For example, it can use the previous manual
input by taking it into account to start a new speech recognition of the spoken utterance in
order to use this for a further combina tion with the previous and the subsequent manual

inputs.
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CLAIMS:

1. A method of transcribing a spoken utterance, of which a manually transcribed
text (MT) and a speech-recognition result (ME) exist, through combination of the manually

transcribed text (MT) and the speech-recognition result (ME).

2. A method of transcribing a spoken utterance of which a manually transcribed
text (MT) exists, which method includes the following steps:

- speech recognition of the spoken utterance, taking account of the manually transcribed text
(MT), and

- creation of the transcription of the spoken utterance through combination of the manually
transcribed text (MT) and the speech-recognition result (ME) or through adoption of the

speech-recognition result (ME) for the tramscription.

3. A method as claimed in claim 1 or 2, characterized in that the combination of
the manually transcribed text (MT) and the speech-recognition result (ME) consists in
determining the transcription for the spoken utterance that is most probable according to

stochastic models for the processes of manual transcription and speech recognition.

4, A method as claimed in claim 1 or 2, characterized in that:

- the speech-recognition result (ME) is a scored N-best list or a scored word graph (ME), and
- the combination of the manually transcribed text (MT) and the speech-recognition result
(ME) consists in a re-scoring of the N-best list or the word graph (ME) taking account of the
manually transcribed text (MT).

5. A method as claimed in claim 2, characterized in that the taking into account
of the manually transcribed text (MT) in the speech recognition of the spoken utterance
consists in the selection of the speech-recognition vocabulary and/or the speech-recognition

language model.
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6. A method as claimed in claim 1 or 2, characterized in that the manually

transcribed text (MT) exists in handwritten form and/or in the form of shorthand.

7. A method as claimed in claim 1 or 2, characterized in that the manually
transcribed text (MT) has been created by keyboard input in a manner in which the time
required for its creation has been shortened by the omission of keystrokes and/or by hitting
different keys in order to reduce the extent of the finger and/or hand movements as compared

with the creation of a generally applicable manual transcription.

8. A device for the transcription of a spoken utterance of which a speech
recognition result (ME) exists, which device includes the following components:

- components (20, 21, 23, 25, 26, 27) for the manual transcription of the spoken utterance,
and

- a component (20) for creation of the transcription of the spoken utterance by combination of

the manually transcribed text (MT) and of the speech-recognition result (ME).

9. A device for the speech-recognition-supported manual transcription of a
spoken utterance of which a speech-recognition result (ME) exists, which device includes the
following components:

- components (25, 26) for the continuous input of the manual transcription (MT, 30) of the
spoken utterance,

- component (20) for the continuous combination of the manual input (30) and the speech
recognition result (ME),

- components (20, 27) for suggesting a continuation (31) of the text input so far (30) as
anticipated by virtue of the continuous combination and the speech-recognition result (ME),
and

- components (25, 26) for accepting or rejecting the suggested text continuation (31).

10. A method for transcribing a written utterance, of which a manually transcribed
text (MT) and a text-recognition result (ME) exist, by combination of the manually

transcribed text (MT) and the text-recognition result (ME).

11. The use of a method as claimed in one of claims 1 to 7 for creating an SMS

communication or a video subtitle.
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