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(54) Improved text and speech input using navigation information

(57) The present invention relates to a method for
recognizing a user’s speech input comprising the follow-
ing steps:
- detecting the user’s speech input,
- recognizing the user’s speech input by comparing the
speech input to a list of entries using language model

statistics in order to determine the most likely entry best
matching the user’s speech input,
- detecting navigation information of a trip to a predeter-
mined destination, wherein the most likely entry is deter-
mined by modifying the language model statistics taking
into account the navigation information.
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Description

[0001] This invention relates to a method for recogniz-
ing a user’s speech input, to a method for supporting a
text input and to the corresponding systems therefor. The
invention finds especially, but not exclusively, application
in vehicles, however it can also be used in connection
with portable navigation units.

Related Art

[0002] In order to input a SMS via a keyboard, a user
can type the full words via a numerical keyboard. How-
ever, this procedure is very time-consuming. To speed
up the process, automatic completion systems have
been built that suggest completions of words given the
first part of the word, i.e. given the first letters. These
systems base on dictionaries with word frequency sta-
tistics. Those statistics may be updated if the user types
the same word frequently, but they do not take into ac-
count environment information that is available to the
navigation unit.
[0003] Furthermore, speech-driven electronic sys-
tems are known that can be controlled by a user uttering
speech commands. Speech commands are recognized
by a speech recognition unit which converts the spoken
words to a string of characters. The recognition is based
on language model statistics including a database of
known words and including the likelihood of an occur-
rence of the different words in the database taking into
account the grammar of the language in which the speech
command was uttered.
[0004] When a user of the speech recognition unit or
a user of a text input unit utters a speech command or
enters a text into a system while being on his/her way to
a predetermined destination and while a navigation unit
is provided guiding the user to said predetermined des-
tination, the likelihood that the uttered speech command
or the input text contains information about the trip to a
predetermined destination is quite high.

Summary

[0005] Accordingly, a need exists to improve a speech
recognition unit or to improve an automatic completion
during a text input when the user is on the way to a pre-
determined destination.
[0006] This need is met by the features of the inde-
pendent claims. In the dependent claims preferred em-
bodiments of the invention are described.
[0007] According to a first aspect of the invention, a
method for recognizing a user speech input is provided
comprising the steps of detecting the user’s speech input.
Furthermore, the user’s speech input is recognized by
comparing the speech input to a list of entries using lan-
guage model statistics in order to determine the most
likely entry best matching the user’s speech input. In an
additional step navigation information of a navigation unit

is detected, wherein the most likely entry as recognized
is determined by modifying the language model statistics
taking into account the navigation information. When the
speech recognition unit is used in connection with a nav-
igation unit, the likelihood that navigation-related infor-
mation of an already determined trip to a predetermined
destination is present in the speech input increases. Ac-
cording to the invention this information is provided to
the speech recognition unit recognizing the speech input
allowing to take into account environment information
that is available from the navigation unit. An example of
a user speech input while being on the way to a prede-
termined destination may be a user dictating a message
to a speech recognition unit that can be transmitted to a
recipient via a telecommunications network. By taking
into account the navigation information the speech rec-
ognition accuracy can be improved.
[0008] According to another aspect of the invention a
method for supporting a text input in an input unit is pro-
vided in which a first part of the text input is detected.
Furthermore, the text input is recognized by comparing
the first part of the text input to a list of entries based on
language model statistics in order to suggest a most likely
candidate of a completed first input. Additionally, navi-
gation information relating to a trip to a predetermined
destination is detected and the most likely candidate of
the completed text input is determined by modifying the
language model statistics taking into account the navi-
gation information. The most likely candidate or the most
likely candidates of a completed text input are suggested
to a user of the input unit. This method speeds up the
input of text as the likelihood that based on the first part
of the text input the most likely candidate is the correct
input is increased by using the navigation information.
[0009] By way of example the navigation information
may contain information such as the starting location of
the trip, the destination location of the trip, via points of
the trip, the current position, the overall travel time of the
trip or the travel time until now and the expected arrival
time. In case the user of the speech recognition system
or of the text input system sends an e-mail to another
person either using speech commands or using a key-
board-based text input, the probability that the message
contains the pieces of information mentioned above is
quite high. By increasing the likelihood of a list entry con-
tained in the list of entries and also contained in a navi-
gation information, the speech recognition rate or suc-
cess probability of the proposal for the most likely can-
didate in the case of an automatic completion of words
is increased.
[0010] A speech recognition system or a system for
automatically completing a first part of a text input uses
a database containing the list of entries the system is
able to "understand". In the case of a trip to a predeter-
mined destination some of the information contained in
the destination information may not be contained in the
list of entries, such as a name of a street or a name of a
place of a small city, etc. In such a situation the navigation
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information is added to the list of entries and the likelihood
of such a new entry in the list of entries may be set rather
high compared to the likelihood of other entries in the list
of entries. By way of example the likelihood may be set
higher than the average likelihood of the other entries
contained in the list.
[0011] The invention may also be applied in case of a
text input that is not unambiguous. By way of example,
when the text is input using an input module in which
each key represents more than one character, e.g. in
case of a cellular phone, the navigation information can
also help to recognize the first part of the text input or the
complete text input using the navigation information. By
way of example, in a cellular phone in case the user
presses the buttons "2" and "3" of the cellular phone, this
could be the character sequence "AD", "AF" or "BE". For
determining which text input is meant, the navigation in-
formation of a combined system having a cellular phone
and a navigation module can help to render the ambig-
uous text input unambiguous.
[0012] The invention may also be applied in the follow-
ing context. In some languages such as Japanese, Chi-
nese or Korean, the user may input the text in a phonetic
representation of the text. In case of homophones, dif-
ferent expressions having the input phonetic represen-
tation are displayed to the user for further selection, or
the most likely expression may be automatically selected.
In this example, not only the first part but the complete
phonetic representation of the text input is detected and
the most likely candidate of the text input, i.e. one ex-
pression among different expressions having the same
phonetic representation can be selected taking into ac-
count the navigation information.
[0013] In another embodiment it is furthermore possi-
ble to additionally consider information of other sources,
e.g. in a vehicle application the current infotainment sta-
tus meaning that it is determined which CD or DVD is
currently played or which radio or TV station is currently
received. The list entries relating to said current infotain-
ment status can be determined and the likelihood of said
entertainment related list entries can also be increased.
[0014] The invention can furthermore be applied in
connection with hand-writing recognition, where the text
is input in hand-written form into an input unit, the input
unit recognizing the hand-writing. In this context it can
also be helpful to use the available navigation information
such as destination location, arrival time, etc. This infor-
mation can help to increase the recognition rate of the
hand-writing recognition, when the user writes down the
message to be transmitted or a memo for future use.
[0015] The invention furthermore relates to a speech
recognition system recognizing the user’s speech input,
the system comprising a speech detector detecting the
user speech input and a speech recognition unit recog-
nizing the user speech input by comparing the speech
input to a list of entries using language model statistics
in order to determine the most likely entry which best
matches the user’s speech input. Furthermore, a navi-

gation unit is provided in which navigation information is
present that can be used by the recognition unit for de-
termining the most likely entry by modifying the language
model statistics taking into account said navigation infor-
mation. Such a speech recognition system has an im-
proved speech recognition rate as the user’s environ-
ment information can be better considered than in speech
recognition systems which recognize the speech input
based on language model statistics that only take into
account some general text database generated by con-
sidering the likelihood of a word isolated (unigram) or
considering the context and input history (n-gram).
[0016] Furthermore, a system is provided for support-
ing a text input or for automatically suggesting comple-
tions for words given by the first letters comprising a text
recognition unit recognizing the text input by comparing
a first part of the text input to the list of entries using said
language model statistics that is used in order to suggest
the most likely candidate of the completed text input. The
navigation unit of the system provides navigation infor-
mation and the text recognition unit determines the most
likely candidate by modifying the language model statis-
tics taking into account the navigation information. The
text recognition unit furthermore suggests the most likely
candidate or most likely candidates of completed text in-
puts to the user of the system.
[0017] The proposed systems and methods have spe-
cial relevance for Asian languages, where input methods
with statistical support are much more common than in
Latin character-based languages. In those languages
words are often input with some phonetic transcription
such as Kana or Pinyin and then converted to Chinese
characters. In general, the invention is especially helpful
when used in connection with languages having lots of
homophones, i.e. expressions having the same or similar
articulation, but are written differently.

Brief Description of the Drawings

[0018] The invention as well as preferred embodi-
ments and further objectives and advantages thereof will
best be understood by reference to the following detailed
description of illustrative embodiments when read in con-
junction with their accompanying drawings, wherein

Fig. 1 shows a schematic view of a speech recogni-
tion system taking into account navigation informa-
tion,

Fig. 2 shows an input system automatically suggest-
ing a completed text input taking into account navi-
gation information,

Fig. 3 shows a flowchart comprising the steps for
recognizing a speech input taking into account the
navigation information, and

Fig. 4 shows a flowchart with the main steps for au-
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tomatically suggesting a completed text input taking
into account the navigation information.

Detailed Description of Preferred Embodiments

[0019] In Fig. 1 a speech recognition system is shown
having an increased speech recognition performance as
current navigation information is considered. The system
shown in Fig. 1 may be incorporated into a vehicle. How-
ever, it is also possible that the system of Fig. 1 is used
in connection with a mobile stand-alone unit which is used
by a pedestrian or a bicycle user. The system comprises
a navigation unit 10 providing guiding instructions to the
user to a predetermined destination. The destination lo-
cation the user wants to arrive at can be input via an input
unit 11 or may be otherwise provided to the navigation
unit 10. The navigation unit is a conventional navigation
unit and comprises a position detecting unit (not shown)
and a database 12 with map data, on the basis of which
a route can be calculated from the present position of the
navigation unit to a desired destination location. The nav-
igation unit calculates, based on different criterions, such
as shortest or fastest route, a route to said destination
location. The user can furthermore specify via points that
are passed on the trip to the destination location. These
via points can be points of interest, such as interesting
sightseeing monuments, a hotel, a gas station, etc.
[0020] On the way to the destination the user of the
system may wish to dictate a letter, such as a SMS or an
e-mail to be sent via wireless communication networks,
to a recipient or may want to write a memo for future use.
In such a situation the probability that the information
sent in this letter contains information of the trip to the
destination is quite high. By way of example the user of
a system may want to inform the recipient of the letter of
his/her arrival time or may inform the recipient that he/she
is on his/her way to an arranged meeting point etc.
[0021] The user of the system dictates the letter using
a speech input into a speech recognition unit 13. The
speech recognition unit detects the speech input and
converts the speech signal to a sequence of words by
first recognizing a phoneme string and by comparing the
phoneme string to a list of entries using a language mod-
el. The language model contains statistical, grammatical
and/or syntax rules of a language and recognizes the
speech input. For interpreting the speech input language
model statistics are used such as the likelihood that a
word occurs in isolated form (unigram) in a context and
input history (n-gram). The language model together with
the language model statistics may be stored in a data-
base 14, the speech recognizer 13 using the language
model database for correctly interpreting the speech in-
put. In the language model statistics each word has a
predetermined likelihood of occurrence, be it alone, be
it as a word pair in the form of a bigram or be it in view
of the context in the case of an n-gram. In the present
embodiment the information of the navigation unit such
as the starting location, the current position, the destina-

tion location, via points, the starting time, the current trav-
el time, the expected arrival time are known by the nav-
igation unit. This navigation information can be provided
to the language model database in order to change the
language model statistics used to recognize the speech
input. The entries in the list of entries, i.e. the database
of known words, can be emphasized by increasing the
probability of occurrence of the entries also contained in
the navigation information. By way of example in case
the user is traveling to Hamburg and it is known from the
navigation unit that the user will drive to a certain address,
such as "Jungfernsteg" and will arrive there at approxi-
mately 3:15 pm the navigation information such as "Ham-
burg", "Jungfernsteg", "3:15" can be fed to the language
model database, the likelihood of these list entries being
increased. When the user of the speech recognition unit
utters one of the words contained in a navigation infor-
mation, the probability that the speech recognition unit
correctly interprets the speech input is remarkably in-
creased. In the present invention the language model
statistics is not only calculated on the basis of some gen-
eral text before the assembly of the products as it is
known in the art, but the language model statistics is up-
dated taking into account any given environmental infor-
mation, such as the navigation information.
[0022] In Fig. 3 the steps are summarized that help to
increase the speech recognition rate using a current in-
formation, such as information provided by a trip to a
predetermined destination. The process starts in step 30
and in step 31 the speech input is detected. In an addi-
tional step 32 which can have happened before the de-
tection of the speech input a navigation information as
discussed in detail above can be detected. By way of
example every time the navigation unit 10 is used, the
current navigation information may be fed to the speech
recognition unit, so that the latter is always updated with
the current navigation information. In step 33 the list en-
tries contained in the language model database and con-
tained in the navigation information, such as the name
of the destination location or the name of via points or
any figures, such as the arrival time can be weighted
more heavily meaning that the weight is increased com-
pared to a normal likelihood of a word given for a prede-
termined language. In step 34 the speech recognition is
carried out, the speech recognition step using statistical
models, such as a hidden Markov models (HMMs) in or-
der to recognize the speech input. The speech input as
it was recognized by the speech recognition unit can be
output to the user. Usually, the most likely word or se-
quence of words is output. The recognized speech output
presented to the user can be confirmed or corrected by
the user. Furthermore, it is possible that in case of a single
word the most likely entries of the recognized word may
be presented to the user on a display allowing the user
to select the desired expression. The methods ends in
step 36.
[0023] In Fig. 2 another embodiment is shown in which
the navigation information provided by a navigation unit
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can increase the usability of a man-machine-interface.
In Fig. 2 an input unit 20 is provided with which a text can
be input via a keyboard. The input unit may also be a unit
recognizing a hand-written character input. The input unit
may contain hard keys, such as a keyboard, or may con-
tain a display showing soft keys that can be selected by
touching the display. The system shown in Fig. 2 helps
to speed up the input of text into the input unit 20. To
speed up the input process an automatic completion is
used as soon as the first part of the input text is input. By
way of example after the first two or three letters are input
by user, the input unit may suggest completed words.
For suggesting a completed text input based on first part
of the text input the input unit 20 makes reference to the
language model database 21 which may correspond to
the language model database described in connection
with Fig. 1. In the language model database the different
expressions known to the system are stored as list of
entries, the database furthermore storing the likelihood
of occurrence of the different words. The text input into
the input unit may be a message or a letter as discussed
in connection with Fig. 1. However, in connection with
Fig. 2 the text is manually input and not dictated. In both
situations navigation information provided by navigation
unit 22 can help to improve and to speed up the text input.
The navigation unit may have a separate input unit 23.
However, the input unit 23 may also be the same as input
unit 20. As discussed in connection with Fig. 1, the map
data contained in the map database 24 help to calculate
the optimum route to a predetermined destination. The
navigation information given by the navigation unit 22 is
fed to the language model database 21, where the weight
of list entries also contained in the navigation information
is increased. The system shown in Fig. 2 may speed up
the input of text as the system of Fig. 2 can suggest faster
and more reliable the correct completed text input. In the
above-referenced example in case the user wants to in-
put the location "Hamburg" and may have already input
the first two letters "Ha", the input unit may propose "Ham-
burg" as the most likely candidate of a completed text
instead of other expressions beginning with the same
two letters.
[0024] The input unit may be an input unit of a cellular
phone where the text input is not unambiguous as, by
pressing an actuating element, different characters may
be selected. For supporting the text input using systems
such as T9 the system may be improved by providing
the navigation information to the language model data-
base 21 where the most likely candidate of the input text
is suggested based on the actuated actuating element
and based on the received navigation information.
[0025] In another embodiment, the system shown in
Fig. 2 may assist in a method in which the text input is a
phonetic representation of the text as it is common in
many Asian languages. In case of a homophone, one of
the different possible meanings of the phonetic represen-
tation has to be selected. This selection or suggestion of
the most likely candidate of the different possible mean-

ings, i.e. of the completed text input may be improved by
using the navigation information.
[0026] In another embodiment, the text is input using
a handwritten form, a handwriting recognition unit being
provided recognizing the handwritten text input. In order
to recognize the different characters input in handwritten
form, the provided navigation information may also be
helpful. By way of example, it is difficult to unambiguously
differentiate between the number "1", the large character
"I" and the small character "1". The recognition rate of
the handwritten input can also be improved by taking into
account the navigation information provided by the nav-
igation unit.
[0027] In both embodiments, in the embodiment of Fig.
1 and Fig. 2, it may happen that information provided in
the navigation unit, such as an address or a destination
location, such as a small village, is not contained in the
list of entries at all. In this situation this information may
be provided to the language model database as a new
list entry, and this new list entry may be weighted more
heavily than other list entries of the same type.
[0028] In Fig. 4 the main steps are shown that can be
used to speed up the text input using the system of Fig.
2. The process starts in step 40 and in step 41 the first
characters are input into the input unit 20. Depending on
the sequence of characters it may be enough to input
two or three characters that form a basis for the input unit
to suggest a completed input. The navigation information
is detected in step 42. It should be understood that the
navigation information could also have been input before
the user starts to input the text into the input unit 20. In
step 43 the list entries which are also contained in the
navigation information are weighted by increasing their
weight compared to the weight before the navigation in-
formation was input. In step 44 the first characters input
in step 41 are compared to the weighted list of entries
and in step 45 the most likely candidate or the most likely
candidates are displayed to the user who can either con-
firm the proposed most likely candidate or select one of
the most likely candidates or discard the suggestions.
The method ends in step 46.
[0029] Summarizing, the proposed systems and meth-
ods help to increase the comfort and speech recognition
accuracy and are especially useful in connection with
languages where words are input with some phonetical
transcription, such as Asian languages, and then con-
verted into characters by selection of a user. This con-
version process requires statistical models which can
profit from the proposed consideration of information
from the navigation unit.
[0030] In addition to the navigation unit additional in-
formation may be provided by the infotainment unit con-
nected to the system shown in Fig. 1 and 2. This info-
tainment unit can provide the current infotainment status,
such as the piece of music currently played or the film
that is currently streamed or the TV station that is cur-
rently received. The given environmental information
helps to increase the recognition rate in the case of a
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speech recognition or in the case a completed text input
should be suggested.

Claims

1. A method for recognizing a user’s speech input com-
prising the following steps:

- detecting the user’s speech input,
- recognizing the user’s speech input by com-
paring the speech input to a list of entries using
language model statistics in order to determine
the most likely entry best matching the user’s
speech input,
- detecting navigation information of a trip to a
predetermined destination, wherein the most
likely entry is determined by modifying the lan-
guage model statistics taking into account the
navigation information.

2. A method for supporting a text input in an input unit,
the method comprising the steps of:

- detecting at least a first part of the text input,
- recognizing the text input by comparing said
at least first part of the text input to a list of entries
based on language model statistics in order to
suggest a most likely candidate of a completed
text input,
- detecting navigation information of a trip to a
predetermined destination, wherein the most
likely candidate is determined by modifying the
language model statistics taking into account
the navigation information, and
- suggesting said most likely candidate of a com-
pleted text input to a user of the input unit.

3. The method according to claim 1 or 2, wherein the
language model statistics indicate a likelihood of the
different entries in the list of entries, wherein the like-
lihood of a list entry contained in the navigation in-
formation is increased.

4. The method according to any of the preceding
claims, further comprising the step of detecting
whether the destination information is contained in
the list of entries, wherein, if the navigation informa-
tion is not contained in the list of entries, said navi-
gation information is added to the list of entries as a
new entry, wherein the likelihood of said new entry
is set higher than an average likelihood of the entries
in the list of entries.

5. The method according to any of the preceding
claims, wherein the navigation information contains
at least one of the following information: a starting
location of the trip, a destination location of the trip,

via points of the trip, the current position, an overall
travel time of the trip, the current travel time of the
trip, an expected arrival time.

6. The method according to any of the preceding
claims, further comprising the steps of:

- detecting a current infotainment status,
- determining list entries relating to said current
infotainment status, and
- increasing the likelihood of said infotainment-
related list entries.

7. The method according to any of claims 2 to 6, further
comprising the step of recognizing said first part of
the text input using the navigation information when
the first part of the text input is not unambiguous.

8. The method according to any of claims 2 to 7, where-
in the text input is input into the input unit in a hand-
written form, wherein the text input is recognized tak-
ing into account the navigation information.

9. The method according to any of claims 2 to 8, where-
in the text is input in a phonetic representation and
the complete text input is detected, wherein the pho-
netic representation is converted to different expres-
sions having substantially the same phonetic repre-
sentation, the most likely expression being selected
taking into account the navigation information.

10. A speech recognition system recognizing a user’s
speech input, comprising:

- a speech detector detecting a user’s speech
input,
- a speech recognition unit (13) recognizing the
user’s speech input by comparing the speech
input to a list of entries using language model
statistics in order to determine the most likely
entry best matching the user’s speech input,
- a navigation unit (10) providing navigation in-
formation of a trip to a predetermined destina-
tion, wherein the recognition unit determines the
most likely entry by modifying the language
model statistics taking into account the naviga-
tion information.

11. A system for supporting a text input comprising

- an input unit (20) for inputting the text input,
- a text recognition unit recognizing the text input
by comparing at least a first part of the text input
to a list of entries based on language model sta-
tistics in order to suggest a most likely candidate
of a completed text input,
- a navigation unit (22) providing navigation in-
formation of a trip to a predetermined destina-
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tion, wherein the text recognition unit deter-
mines the most likely candidate by modifying the
language model statistics taking into account
the navigation information and suggests said
most likely candidate of a completed text input
to a user of the system.
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