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Voice dialog system with reject avoidance process

The invention relates to a process for operating a voice dialog system which can be
controlled over a telecommunications link by a communications terminal, a speech element
transmitted by the communications terminal being recetved by a receiving unit of the voice dialog
system and being analyzed for statement content in a processing unit. Furthermore the invention
relates to a voice dialog system in which this generic process is used.

Voice dialog systems are used in telecommunications networks, especially in the fixed
network and cell phone network domain to route a caller in a dedicated manner through a complex
service offering. The caller can use for example a fixed network telephone or mobile phone as a
communications terminal. A call of the caller is accepted by a voice dialog system and processed
such that questions are posed to the caller fully automatically using natural speech in order to
determine what the caller wants. The caller can carry on partially or fully automated dialogs with
the voice dialog system which is also called a "voice portal”.

An especially simple torm of the voice dialog system in the form of individual word
recognition which is also called interactive voice response (IVR) is common. Using the IVR simple
voice navigation in telephone systems is possible. For example the caller is questioned as follows

by the voice dialog system:

CONFIRMATION COPY
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"If your request relates to a bill, please say bill".
"If your request relates to a complaint, please say compiaint”.
"If you would like to talk to a represettative, please say representative”.
After the voice dialog system has posed all questions, it awaits a voice input of the caller.
The caller thereupon expresses himself verbally, his disclosing to the voice dialog system via the
telephone a speech element in the form of a word. At this point a speech recognition process takes
place automatically.

Thius speech recognition process is based on signal comparison of the specific acoustic caller
statement with words filed as speech elements. If agreement of the transmitted speech element with
a filed word can be ascertained, the statement is considered recognized and can trigger a fixed
action in the voice dialog system. For example the voice dialog system can pass into a submenu and
from it other headings of the submenu can pose pertinent questions. Altematively the voice dialog
system can also directly initiate a certain service after statement recognition, the caller leaving the

voice dialog system.

When the caller statement is not recognized, in the current voice dialog system a user-
unfriendly "reject" is executed which is reflected in a statement of the voice dialog system of the
following form: "Unfortunately [ was not able to understand you, please @wt". The voice dialog
system requires a repeated voice input. For the caller the repeated statement is burdensome and
leads to his having to remain longer in the dialog system. The caller thus becomes impatient and

dissatisfied; this can lead to the operator of the speech portal losing the caller as a customer or

potential customer.

It is therefore an object of the invention is to make available a process for operating a voice
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dialog system and a voice dialog system which in the case of customer statements which are
difficult to understand ensures reliable and targeted processing of the request of the caller without

necessarily having the user repeat his statement and thus remaining involuntarily and unpleasantly

long in the voice dialog system.

According to the invention, a process for operating a voice dialog system 1s suggested
which by way of the telecommunications link can be connected to a communications terminal and

can be controlled by the communications terminal, a speech element transmitted by the
communications terminal being received by a receiving unit of the voice dialog system and being
analyzed for statement content in processing unit, and the speech element being filed in a memory
assigned to the processing unit and after the telecommunications link is broken being analyzed by
the processing unit.

The core idea of this invention consists in that the voice dialog system analyzes the request
of a caller in his absence. This takes place in a back end process and is achieved by the voice
message being analyzed after the telecommunications link is broken. In contrast to dialog operation
of the voice dialog system which is characterized by 2 "question-answer scenario” and is also called
“synchronous operation”, in which the analysis of a speech element transmitted by the caller takes
place directly, i.e. while he is connected to the voice dialog system, analysis of the received speech
element as claimed in the invention takes place only after the telecommunications link is broken,

i.e. in asynchronous operation. The time expenditure for analysis in this case does not burden the

caller. Therefore he need not wait until the voice dialog system has found agreement in order to
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then answer a repeated question of the voice dialog system. Rather recognition of the request of the
caller takes place by analysis of a voice message without the presence of the caller. He thus saves
time and 1is satisfied and content by the acceptance of his request.

In one advantageous development of the invention the speech element is converted into a
text in a text synthesis unit, this text being analyzed for statement content. Making available high
success-oriented analysis quality can be achieved by this text-based analysis of the speech element.
This is enabled by conversion of the speech element into text (speech-to-text). Such “text-to-
speech” conversion enables simpler handling of the voice message and application of search

algorithms for analysis. Furthermore the text-rendered voice message can be easily processed, for
example transferred as a SMS (short message service) to a corresponding analysis means.

The speech element can be converted into text directly after filing in the memory. Other
upstream analysis steps are thus avoided and the recognition process 1s quickly processed
efficiently in time.

Alternatively the speech element can first be compared to a speech element filed in 2
memory assigned to the processing unit and can be converted into text only in the absence of
agreement. Then, analysis of the speech element is done first with conventional means, for example
acoustic word and expression recognition, and conversion into & text is done only when assignment
to a filed term cannot be ascertained. Conversion can take place directly. Since due to high analysis
quality the analysis process as claimed in the invention is more time-consuming and technology-

intensive than conventional word recognition, in this way easily understandable speech elements

can be filtered out with conventional word recognition so that only speech elements which are

difficult to understand in terms of content are sent to back end analysis.
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In a speech element which is transmitted from the communications terminal to the dialog
system the caller can formulate a term. But it is especially advantageous in the process as claimed in
the invention when the speech element is a voice message which comprises several spoken words.

The caller can thus express his entire request; in a voice dialog system with individual word
recognition this is not possible since in this case as the speech elements only individual words can
be accepted by the voice dialog system. In contrast to conventional individual word recognition, the
caller can express his request in the form of one or more entire sentences, and this sentence or these
sentences can be analyzed, especially can be examined by text-based analysis for statement content.
Since this is more time-consuming than direct individual word recognition, analysis after the
telecommunications link is broken is especially customer-friendly since the caller need not remain
"on the line" until the voice dialog system has recognized his request.

In another alternative version, as claimed in the invention in the absence of agreement of
this speech element with a filed speech element another speech element can be transmitted from the
communications terminal and can be converted into text. This enables the speech element to be first
an individual term in which individual word recognition can be done, then when the term is not
recognized however another speech element can be recorded and analyzed which can represent a
voice message which comprises several words, especially one or more sentences.

Preferably the voice dialog system after establishing a lack of agreement can indicate the
possibility of transmitting and recording a voice message so that rejection of the customer by a
reject does not take place. This notification can for example have the following form: "Please state
your request now". This notification replaces the aforementioned reject so that irritation of the caller

by insinuation of unclear pronunciation is avoided. A caller is thus notified of the possibility of
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formulating his request without confronting him with a reject and thus irritating him. Before
recording the voice message, the voice dialog system can ask whether the caller would like to leave
a corresponding request. The voice dialog system can await voice input after indicating the
possibility of transmitting a voice message, recording of the voice message only taking place when
a positive voice input is obtained. This voice input can be initiated for example by the following
question: "Would you now like to make your request? Please say yes or no." The possibility of the
recording of a voice message in the voice dialog system can consequently be part of a submenu
which is initiated only by a positive voice input, i.e. by communicating the speech element "yes" to
the voice dialog system. In this way it is possible for the voice dialog system to make available
memory resources for receiving a voice message as needed. Furthermore, in this way an operating
case 1s avolded in which the caller unintentionally ends up in the recording phase for the voice
message and unnecessarily expends times and patience.

In another advantageous development of the invention the voice dialog system can transmit
a service promise to the communications terminal or the caller after conversion of the voice element
into text. The service promise is a notification which indicates with the voice dialog system that it
has received the voice message and it is being processed as quickly as possible. A service promise
as claimed in the invention can be such that it is communicated to the communications terminal or
the caller that contact will soon be established with it or him. After receiving this service promise
the caller can calmly break the telecommunications connection and wait for repeated establishment
of contact by the voice dialog system or a service representative.

Preferably it can be provided that the voice message 1s transmitted to an analysis unit in

which it is examined for content. The request of the caller can be established by this examination
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for content. This can preferably take place by the voice message being examined text-based for the
occurrence of one or more certain terms. These certain terms can be keywords which constitute an
indication of the request of the caller. If one or more of these keywords are found in the voice
message, assignment of the voice message to a certain topic can take place. For example, in the case
of the occurrence of the term "bill" the voice message can be assigned to the topic "questions about
your telephone bill". Based on this assignment of the voice message or of the request which is the
subject of the voice message, a certain service or service representative who is responsible for a
certain topic can establish contact in a dedicated manner with the communications terminal or the
caller.

This can preferably take place in that after determining the topic a telecommunications link
with the telecommunications terminal is established. With this process step the service promise
given beforehand is initiated. In this way especially high customer satisfaction is achieved.

Preterably the communications terminal after analysis of the speech element or voice
message can be connected to a service representative or again to the voice dialog system. Direct
connection to a service representative has the advantage that a real individual can directly accept
and handle the request of the caller so that there is no further time delay in the handling of the
request. But if analysis of the voice message has yielded only assignment to a higher-order topic, so
that optionally specification of the request is necessary within this special topic, for time
optimization the communications terminal can be connected again to the voice dialog system which
then can be started especially in a submenu. This ensures that an improperly qualified service
representative is not connected first to the communications terminal, but immediately assignment to

the correct service representative or service takes place.
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There 1s furthermore provided a voice dialog system which can be

confrolled over a telecommunications link by a communications terminal, with a receiving unit by
meaﬁs of which a speech element transmitted from the communications terminal can be received,
and with a processing unit by means of which the speech element can be analyzed for statement
content, the processing unit being assigned a memory in which the speech element can be filed, and
the processing unit being set up to analyze the received speech element after the
telecommunications link is broken. This voice dialog system is suited to executing the described
process as claimed in the invention, and to avoiding the adverse reject in conventional voice dialog
systems so that high customer satisfaction is achieved.

In one advantageous development, the voice dialog system can ﬁave a text synthesis unijt
which can convert the speech element into a text. Text-based analysis of the speech element is thus
enabled.

Furthermore, the voice dialog system can have suitable means so that it is set up for

execution of the process as claimed in the invention.

In particular the voice dialog system can have recording means for the recording of a speech
element or a voice message. The memory can be connected to the recording means here.

Preferably the processing unit can have an analysis means which is set up to examine the
speech element or voice message for the occurrence of certain terms and then to assign them to at
least one certain topic, i.e. to classify the speech element or voice message. As already described,
this fac?litates processing of the voice message and handling of the request of the caller since by
assignment of the voice message to a certain topic the core aspect of the request is determined and

on this basis the competent service or service representative can establish contact in a dedicated
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manner with the communications terminal or the caller.

According to an aspect of the present invention there is provided a process for operating a
voice dialog system which can be controlled over a telecommunications link by a communications
terminal, a speech element transmitted by the communications terminal being received by a receiving
unit of the voice dialog system and being analyzed for statement content in a processing unit, and the
speech element being filed in a memory assigned to the processing unit and after the
telecommunications link is broken being analyzed by the processing unit.

In some embodiments, in a text synthesis unit the speech element is converted into a text and
this text is analyzed for statement content.

In some embodiments, the speech element is first compared to a speech element filed in a
memory assigned to the processing unit and is converted into text only in the absence of agreement.

In some embodiments, the speech element is a voice message which comprises several
spoken words.

In some embodiments, the speech element is first compared to a speech element filed in a
memory assigned to the processing unit and another speech element is transmitted by the
communications terminal and converted into text only in the absence of agreement.

In some embodiments, the other speech element is a voice message which comprises several
spoken words.

In some embodiments, after establishing a lack of agreement the voice dialog system

indicates the possibility of transmitting a voice message.

In some embodiments, the voice dialog system awaits a voice input after indicating the
possibility of transmitting a voice message, recording of the voice message only taking place when a
positive voice input is obtained.

In some embodiments, the voice dialog system transmits a service promise to the

communications terminal after conversion of the speech element into text.
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In some embodiments, analysis takes place such that the converted speech element or voice
message is examined for the occurrence of at least one certain term and is assigned to a certain topic in
the case in which this term is found.

In some embodiments, after analysis a telecommunications link to the communications

terminal i1s established.

In some embodiments, the communications terminal is connected to a service, a service
representative or again to the voice dialog system.

According to another aspect of the present invention, there is provided a voice dialog system
which can be controllied over the telecommunications link by a communications terminal, with a
receiving unit by means of which a speech element transmitted from the communications terminal can
be received, and with a processing unit by means of which the speech element can be analyzed for
statement content, the processing unit being assigned a memory in which the speech element can be
filed, and the processing unit being set up to analyze the received speech element after the
telecommunications link is broken.

In some embodiments, the voice dialog system is characterized by a text synthesis unit which

can convert the speech element into text.

In some embodiments, the voice dialog system is set up to execute the process as described
herein.

According to a further aspect of the present invention there is provided a process for
operating a voice dialog sysfem which can be controlled over a telecommunications link by a
communications terminal, the process comprising the steps of:

receiving a speech element transmitted by the communications terminal by a receiving unit of
the voice dialog system and analyzing the speech element for statement content in a processing unit,
the speech element being filed in a memory assigned to the processing unit and after the
telecommunications link is broken being analyzed by the processing unit,

In a text synthesis unit converting the speech element into a text and analyzing this text for

statement content , the analysis taking place such that the converted speech element is examined for

O9a
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the occurrence of at least one certain term and is assigned to a certain topic in the case in which this
term is found,

transmitting by the voice dialog system a service promise to the communications terminal
after conversion of the speech element into text,

establishing by the voice dialog system after analysis of the speech element a
telecommunications link to the communications terminal and connecting the communications terminal
to a service, a service representative or again to the voice dialog system.

According to a further aspect of the present invention there is provided a voice dialog system
which can be controlled over the telecommunications link by a communications terminal, with a
receiving unit for receiving the speech element transmitted from the communications terminal, a text
synthesis unit for converting the speech element into text, and with a processing unit for analyzing the
speech element for statement content, the processing unit being assigned a memory in which the
speech element can be filed, and the processing unit being set up to analyze the received speech
element after the telecommunications link is broken, wherein the voice dialog system is set up to
execute the process as described herein.

Other advantages and features of the invention can be taken from the following description of
embodiments and the figures.

Figure 1 shows a schematic of dialog with a voice dialog system according to the prior art

Figure 2 shows a schematic flow chart of a first version of a voice dialog system as claimed in

the invention with reject avoidance process

Figure 3 shows a schematic flow chart of a second version of a voice dialog system as

claimed in the invention with reject avoidance process

Figure 4 shows a schematic flow chart of a third version of a voice dialog system as claimed

In the invention with reject avoidance process.

Figure 1 shows a schematic of the individual steps in a conventional voice dialog system. If a

caller with a fixed network telephone or cell phone dials a voice dialog system, it will pose a question

to the caller which the caller answers with a corresponding statement. The statement is transmitted by

9
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the telephone to the voice dialog system. The customer statement constitutes a speech element which
is compared by the voice dialog system to a filed word "grammar 1", If signal analysis of the acoustic
speech element does not establish content agreement with the filed word, checking for agreement of
the speech element with a second filed word "grammar 2" takes place. If content agreement in signal
analysis cannot be established, either the voice dialog system outputs a "reject" in a form in which
the caller is asked to repeat his statement. Then the caller repeats his statement which is

transmitted from the telephone to the voice dialog system as another speech element. At this point
this second speech element is first compared to the first filed word "grammar 1" and for

nonagreement, to the second filed word "grammar 2". If in this second attempt

Oc
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agreement cannot be established between the customer statement and the filed word, a request for
repetition of the customer statement takes place or the caller is connected to a service
representative. Since however the latter is not specialized in a certain topical area, forwarding to a
competent service representative is always necessary. The caller's patience is thus unnecessarily
tested and he wastes avoidable time in the voice dialog system.

Figure 2 shows a first version of the process as claimed in the invention. It is provided that
the speech element which is pronounced by the caller and which can be an individual term or a
sequence of terms can be especially one or more sentences, is received by the voice dialog system,
recorded and converted directly into a text in a text synthesis unit. The speech element converted
into a text or the converted voice message is called "recorded grammar” in Figures 2 - 4.

Figure 3 shows a second version of the process as claimed in the invention. Here the speech
element is first compared to filed words or expressions "grammar 1" and "grammar 2". Only when
assignment to one of the filed terms cannot be found is the speech element converted into a text
"recorded grammar". It is not necessary to repeat the originally expressed speech element again.

Figure 4 shows a third version of the process as claimed in the invention. It differs from the
process as shown in Figure 3 in that in the absence of agreement of the speech element with the
filed speech elements "grammar 1" and "grammar 2" another speech element is accepted by the
voice dialog system. This speech element is in turn converted into a text "recorded grammar".

In execution steps which are not shown the converted speech element in the described
version is analyzed in a text-oriented manner, analysis taking place such that the text is examined
for the occurrence of at least one certain term and in the case in which this term is found 1s

classified accordingly. Then the voice dialog system establishes contact with the telephone or the

10
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caller and connects to a service, a service representative or again to a submenu of the voice dialog
system.

The process as claimed in the invention can be described as follows:

If during a synchronous voice interaction of a caller with the voice dialog system (IVR
system) a self-service transaction has not completed, the caller can ultimately leave his request to
the system in the form of a voice message. The IVR system then takes leave of the customer with a
service promise. From the standpoint of the system, the recorded request of the caller is converted
into text with a "recorded grammar" which can also be called "speech-to-text", independently of the
speaker and automatically, i.e. without the collaboration of human transcription, and is sent to the
corresponding back end processes. Afterwards continued asynchronous processing, especially
analysis of the voice message, takes place.

The quality of the automatic "recorded grammar" processing can be achieved with the best
recognition on the market with achievement of especially high analysis quality so that on the text
level the core request of the caller can be quickly identified and classified by the voice dialog
system or by a back end process connected to the latter. The customer-unfriendly "reject” in the
case of incomprehensible customer statements is thus avoided.

The "reject avoidance process” as claimed in the invention for speech portals is especially
customer-friendly since caller requests can no longer be lost, burdensome waiting in a queue and
within the voice dialog system is avoided and callback of the caller by representatives guaranteed to

be competent can be ensured.

The reject avoidance process is based on the fact that instead of rejecting a customer request

which has not been understood by the voice recognition in a synchronous voice-user interface mode

11
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(reject), it 1s conversely recorded, automatically converted into text and further processed 1n an
asynchronous mode. The burden on the computers necessary for this purpose thus varies in the
conventional magnitudes of digital voice recording, the amount of data being different depending
on the compression rate. The average value for compression can be 1:1 audio compression which is
sufficient for electronic conversion into text. The latency times which are necessary for analysis of a
speech element in synchronous operation of the voice dialog system need not be considered for the
asynchronous mode as claimed in the invention. In the case of "recorded grammar" the service
promise is important to the customer since in this way customer satisfaction is increased. Callback
and clarification of the caller's request within the prpmised time interval by the voice dialog system
or by a service or service representative ensure rounding off of the service offered by the voice

dialog system which is satisfactory to the customer.

12



CA 02736274 2014-04-02

The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A process for operating a voice dialog system which can be controlled over a
telecommunications link by a communications terminal, the process comprising the steps

of:

receiving a speech element transmitted by the communications terminal by a
receiving unit of the voice dialog system and analyzing the speech element for statement
content in a processing unit, the speech element being filed in a memory assigned to the
processing unit and after the telecommunications link is broken being analyzed by the
processing unit,

in a text synthesis unit converting the speech element into a text and analyzing
this text for statement content , the analysis taking place such that the converted speech
element is examined for the occurrence of at least one certain term and 1s assigned to a

certain topic in the case in which this term is found,

transmitting by the voice dialog system a service promise to the communications

terminal after conversion of the speech element into text,

establishing by the voice dialog system after analysis of the speech element a
telecommunications link to the communications terminal and connecting the

communications terminal to a service, a service representative or again to the voice

dialog system.

2. A process as claimed in claim 1, wherein the speech element is first compared to
a speech element filed in the memory or another memory assigned to the processing unit

and 1s converted into text only in the absence of agreement.

3. A process as claimed in claim 2, wherein the speech element 1s a voice message

which comprises several spoken words.

4, A process as claimed in claim 1, wherein the speech element 1s first compared to

a speech element filed in the memory or another memory assigned to the processing unit

13
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and another speech element is transmitted by the communications terminal and converted

into text only in the absence of agreement.

3. A process as claimed in claim 4, wherein the other speech element 1s a voice

message which comprises several spoken words.

6. A process as claimed in claim 5, wherein after establishing a lack of agreement
the voice dialog system indicates the possibility of transmitting a voice message which

represents the other speech element.

7. A process as claimed 1n claim 6, wherein the voice dialog system awaits a voice
input after indicating the possibility of transmitting the voice message, recording of the

voice message only taking place when a positive voice input is obtained.

3. A voice dialog system which can be controlled over the telecommunications link
by a communications terminal, with a receiving unit for receiving the speech element
transmitted from the communications terminal, a text synthesis unit for converting the
speech element into text, and with a processing unit for analyzing the speech element for
statement content, the processing unit being assigned a memory in which the speech
element can be filed, and the processing unit being set up to analyze the received speech
element after the telecommunications link is broken, wherein the voice dialog system 1s

set up to execute the process as claimed in one of claims 1 to 7.

14
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