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A METHOD FOR MANAGING INCOMING CALLS ON A COMMUNICATION

DEVICE AND THE CORRESPONDING DEVICE

1. Field of the invention

The present invention relates to the management of incoming calls at a communication device.
More particularly, the invention relates to voicemail management.

2. Background

A voicemail system is a computer-based system that allows users to exchange voice messages
using communication devices such as telephones, mobile phones or smartphones.

Voicemail systems are designed to convey recorded audio message from a caller to a callee. To
do so, such voicemail systems comprise a user interface to select, play, and manage voice messages.

As it is well known, when an incoming call comes in on a communication device but the user of
said communication device, here after the callee, doesn't answer, the incoming call is forwarded toward
the voicemail system of the communication device of the callee. The voicemail system can then answer
the incoming call using the callee ’s greeting message instructing the caller what comes next for example,
"When you have finished recording, you may hang up or press hashtag for more options".

Such voicemail systems, however, present some drawbacks. The caller tends not to leave
messages or when they do so, the messages are, more often than not, short and concise. As a consequence,
the information provided to the callee may lack context and/or may not be enough for the callee to gather
enough information from the message.

It would hence be desirable to provide a solution enabling more information to be gathered from
the caller when the incoming call is forwarded toward the voicemail of the callee ’s communication device,
thus providing the callee with more relevant information regarding the incoming calls while keeping the
interaction between the caller and the voicemail system user-friendly.

3. Summary

According to a first aspect of the invention, there is provided a method for managing an incoming
call at a communication device comprising :

obtaining, by means of a conversational agent, information from a caller whose
communication device is causing said incoming call,

determining a rank for said incoming call based on at least said information obtained by
the conversational agent,

triggering at least one action, on said communication device, regarding said incoming call

based on the rank of the incoming call.

The use of a conversational agent enables to analyze the speech of the caller and to gather
relevant information from this speech.

Based on the gathered information, a rank is determined for the incoming calls. For example,
incoming calls can be sorted into three category : nuisance, useful and important. In order to sort the
incoming calls, keywords detected by the conversational agent in the speech of a caller are used.

If the conversational agent detects a keyword implying that the incoming call is an advertisement
such as the word “reward”, then the incoming call is considered as a nuisance call.

If the conversational agent detects a keyword implying that the incoming call concerns a meeting



such as the word “cinema”, then the incoming call is considered as a useful call.

If the conversational agent detects a keyword implying that the incoming call concerns the
children of the callee such as the words “your child is ill”, then the incoming call is considered as an
important call.

Depending on the rank associated with the incoming call, actions are triggered on the
communication device of the callee. Thus, when the incoming call is a nuisance call, the incoming call
can be terminated. When the incoming call is an important call, the incoming call can be passed to the
callee so he/she can accept the call and directly speak with the caller.

Other actions may be triggered on the communication device depending on the rank associated
with the incoming call.

The conversational agent can be a chatbot capable of handling a conversation with the caller in
order to gather information. Such a chatbot is capable of handling a conversation with the caller based on

answers given by the caller to previous questions in order to get richer information.

By sorting the incoming calls based on information gathered by means of a conversation agent
and by triggering actions on the communication device of the callee based on the ranks associated with
the incoming calls, the solution according to the invention enables to provide the callee with more
relevant and ore useful information regarding the incoming calls.

In an embodiment of the invention, the method further comprises :

obtaining contextual information related to said incoming call;

wherein the rank of the incoming call is determined based on said information obtained by the
conversational agent and on said contextual information.

In order to determine a rank to associated with an incoming call more accurately, contextual
information can be retrieved from sources other than the conversational agent. Such sources may be for
example a contact list stored in the communication device of the callee which comprises identifiers
associated with communication devices of callers known from the callee, a black list comprising
identifiers associated with callers the callee does not want to be contacted by, or by consulting an internet
website found using information gathered by the conversational agent.

According to a feature of the invention, obtaining information from the caller comprises detecting
the voiceprint of the caller.

Voiceprints of potential callers may be stored in the callee device, in order to recognize the
caller’s identity. Such a solution enables to trigger action specifically associated with the caller as
function of their identity. The caller may be handled in a custom way by the conversational agent which
contributes to the user-friendliness of the invention.

In yet another embodiment of the invention, a list of at least one action to be triggered is

associated with each rank, and the method further comprises selecting, in the list of actions associated
with the determined rank of said incoming call, said at least one action to be triggered on said
communication device.

The selection, in the list associated with the determined rank of said incoming call, of said at least
one action to be triggered on said communication device is based at least on said information obtained by
the conversational agent

Depending on the rank associated with an incoming call, at least one or more actions can be
triggered on the communication device of the callee. For example, when an incoming call is ranked as

useful and that the conversational agent determines that such incoming call concerns a meeting for
watching a movie, the date and time of the movie can be stored in a calendar application of the



communication device and a voice message containing all the information related to this meeting can be
stored in the voice message system of the communication device of the callee so the callee can listen to
this voice message.

According to yet another aspect of the invention, the actions belong to a group comprising :

terminating said incoming call,

recording a conversation engaged by said conversational agent with the caller,

converting information collected by said conversational agent into a text message to be
presented to a user of said communication device,

recording an event in an agenda application loaded in said communication device.

The invention also concerns a communication device capable of managing an incoming call, said
communication device comprising :

a conversational agent capable of obtaining information from a caller whose
communication device is causing said incoming call,

and at least one processor configured to :

determine a rank for said incoming call based on at least said information obtained by the
conversational agent,

trigger at least one action, on said communication device, regarding said incoming call
based on the rank of the incoming call.

In an embodiment of the communication device according to the invention a list of at least one

action to be triggered being associated with each rank, and the at least one processor is further configured
to select, in the list associated with the determined rank of said incoming call, said at least one action to
be triggered on said communication device.

In another embodiment of the communication device, the at least one processor is further
configured to select, in the list associated with the determined rank of said incoming call, said at least one
action to be triggered on said communication device based at least on said information obtained by the
conversational agent.

Some processes implemented by elements of the invention may be computer implemented.
Accordingly, such elements may take the form of an entirely hardware embodiment, an entirely software
embodiment (including firmware, resident software, micro-code, etc.) or an embodiment combining
software and hardware aspects that may all generally be referred to herein as a "circuit", "module" or
"system . Furthermore, such elements may take the form of a computer program product embodied in any
tangible medium of expression having computer usable program code embodied in the medium.

Since elements of the present invention can be implemented in software, the present invention can
be embodied as computer readable code for provision to a programmable apparatus on any suitable carrier
medium. A tangible carrier medium may comprise a storage medium such as a floppy disk, a CD-ROM, a
hard disk drive, a magnetic tape device or a solid-state memory device and the like. A transient carrier
medium may include a signal such as an electrical signal, an electronic signal, an optical signal, an
acoustic signal, a magnetic signal or an electromagnetic signal, e.g. a microwave or RF signal.

4. Brief description of the drawings

The present invention can be better understood with reference to the following description and

drawings, given by way of example and not limiting the scope of protection, and in which:

Figure 1 represents a flowchart of the steps of the method for managing an incoming call when
the method is executed by a communication device called callee device; and



Figure 2 represents a detailed view of one of the callee device according to an embodiment of the
invention.

The components in the figures are not necessarily to scale, emphasis instead being placed upon
illustrating the principles of the invention.

5. Detailed description

The present description illustrates the principles of the present invention. It will thus be
appreciated that those skilled in the art will be able to devise various arrangements that, although not
explicitly described or shown herein, embody the principles of the invention and are included within its
spirit and scope.

Figure 1 represents a flowchart of the steps of the method for managing an incoming call when
the method is executed by a communication device, here called “callee device CeeD”. Such a callee
device CeeD is for example a smartphone. The method for managing an incoming call according to an
embodiment of the invention can be implement as a part of a modified voicemail module that can be
downloaded and installed on the callee device CeeD when software implemented.

In a step El, the callee device CeeD receives a request for establishing a communication session
from another communication device called “caller device CerD”.

In a step E2, the callee device CeeD transmits to the caller device CerD an acknowledgment
message completing the establishment of the communication session between the caller device CerD and
the callee device CeeD. Once the communication session is established between the caller device CerD
and the callee device CeeD, an incoming call is placed by the caller device CerD toward the callee device
CeeD.

In the meantime, the voicemail module associated with the callee device CeeD is activated in a
step E3 together with a conversation agent embedded in the callee device CeeD.

In a step E4, the conversational agent analyses a speech of a user of the caller device CerD during
the incoming call, in order to obtain relevant information. Depending on the implementation, the
conversational agent can listen to the speech of the user of the caller device CerD in order to detect
keywords or it can engage the user of the caller device CerD in a conversation based on keywords
detected in the answers provided by the user of the caller device CerD.

In order to carry out this speech analysis step E4, conventional speech analysis technologies can
be used, which may separate this keyword detection process into three sub-steps: voice recognition,
speech language understanding and dialogue management.

Thanks to the voice recognition and speech language understanding sub-steps, a transcription of
what the caller says during the incoming call can be accurately obtained. And thanks to the dialogue
management sub-step, the “intent” of the caller can be derived from the transcription, as information to be
used later in the present method.

A first implementation of the dialogue management sub-step relies on a “key Phrase & Keyword”
approach, wherein keyword(s) or a key phrase associated with specific caller intent is detected in the text,
then the associated caller intent is deduced from these detected keyword(s) or key phrase.

Another implementation of the dialogue management sub-step relies on using a state machine
diagram of dialog flow, wherein the conversational agent maintains a state diagram: when the
conversational agent detects what the caller is saying, it will use the corresponding sentence in this state

diagram as an answer. For example, the dialog could be as follow:

“Conversational agent: Hello, I’m in the meeting now, Who are you?

Caller: I’d like to go to Cinema with you this Tuesday morning.



Conversational agent: Go to Cinema on Tuesday. What is your full name?

Caller: Paul. ”

In this example, the caller doesn’t answer the first question “Who are you?” but transfers to
another topic ‘What will you do?”. The conversational agent detects this topic transfer and adapts its next
question accordingly in order to obtain some additional information about/from the caller.

In another embodiment, which can be combined with the above-mentioned keyword/key phrase
detection or the conversation embodiments, the conversational agent can detect the voiceprint of the caller
when the caller speaks during the incoming call. In this embodiment, voiceprints of potential callers may
be stored in the callee device CeeD, in order to compare the voiceprint of the caller and recognize the
caller’s identity from this comparison, and therefore obtain information about the caller’s identity. Upon
recognition of the caller identity, action specifically associated with the caller can be triggered directly.

For example, when a person is called by his/her boss during a business trip, the conversational agent can
detect that the callee’s boss is calling, thanks to the voiceprint recognition. And this information about the
caller’s identity can then be used to deduce that the incoming call is important. In an embodiment of the
invention, the conversational agent may rely on machine learning, in other words the more it converses
with users of distinct caller devices CerD, the more it leams. The conversational agent can be trained on
specific datasets enabling it to sort the incoming calls.

In particular, a so-called “federated learning” can be used by the conversational agent, which is an
approach to machine learning where a shared global model is trained across many participating clients
that keep their training data locally. For instance, the TensorFlow Federated (TFF) open-source
framework can be used here. This enables to improve the quality of the analysis performed by the
conversational agent and consequently the relevance of the decisions taken based on the collected
information. What’s more, when using this technology, sensitive data (for example the speech data or
transcription data) is not uploaded to remote servers.

In a step E5, which is optional, contextual information can be retrieved by the voicemail module
from sources other than the conversational agent. Such sources may be for example a contact list stored in
the callee device CeeD. Such a contact list comprises identifiers associated with communication devices
of callers known from the callee. In another embodiment, the source may be a black list comprising
identifiers associated with callers the callee does not want to be contacted by.

Another example of such a source can be an internet website found using information gathered by
the conversational agent.

In a step E6, the voicemail module determines a rank for said incoming call based on the
information obtained by the conversation agent during step E4 and possibly the contextual information
collected during step E6.

In a first example a set of three ranks can be defined : “nuisance”, “useful” and “important”. In
order to associate the incoming calls with one of these three ranks, keywords detected by the
conversational agent in the caller’s speech during the incoming call are used :

- when the conversational agent detects a keyword implying that the incoming call is an
advertisement, such as the word “reward”, then the incoming call is considered as a spam and is

associated with the rank “nuisance”,

- when the conversational agent detects a keyword implying that the incoming call concerns a
meeting, such as the word “cinema”, then the incoming call is considered relevant and is associated with
the rank “useful”, or

- when the conversational agent detects keywords implying that the incoming call concerns the
children of the callee, such as the words “your child is ill”, or when the voiceprint of the callee’s boss is



detected in the incoming call, then this incoming call is considered as an important call and is associated
with the rank “important”.

In a second example, a set of five ranks can be defined. For example, a call concerning an
advertisement can be associated with a high rank, i.e. a rank of 5, a call concerning a date at a nearby
theatre can be ranked 3, a call concerning an appointment with a manager of the callee can be ranked 2
while an urgent call, e.g. a call concerning an ill child, can be associated with a rank of 1.

In a step E7, the voicemail module selects at least one action regarding to the incoming call to be
triggered based on the rank of the incoming call determined during step E6 and based on the information
collected by the conversational agent and on the contextual information.

The actions to be triggered on the callee device CeeD are stored in one or more lists of actions
stored in a memory of the callee device CeeD. There can be as many lists of actions as there are ranks of
incoming calls. A same action can be stored in one or more lists of actions. Such actions can be for
example:

terminating said incoming call,

recording a conversation engaged by said conversational agent with the caller,

converting information collected by said conversational agent into a text message to be
presented to a user of said communication device,

recording an event in an agenda application loaded in said communication device.

The user of the callee device CeeD may configure his/her own custom actions based on his/her
needs and store these custom actions in the callee device CeeD, in the different lists of actions that can be
triggered.

Thus, based on the rank associated with the incoming call during the step E6, the voicemail
module selects, amongst the plurality of available lists of actions, the list of actions in which the actions
be triggered can be selected. Indeed, an incoming call associated with the rank “nuisance” is not handled
the same way as an incoming call ranked “important” or ranked 1.

Once the list of actions to be triggered on the callee device CeeD is selected, the voicemail
module selects one or more actions to be triggered based on the information collected by the
conversational agent and possibly the contextual information.

For instance, in the case of an incoming call ranked “nuisance”, an action can be to ask the caller
to leave a voice message or to express “I’m not interested in it and end the call, without forwarding the
incoming call to the callee.

When an incoming call is ranked “useful” and that the conversational agent determines that such
incoming call concerns a meeting for watching a movie, the selected actions can be :

store in a calendar application of the communication device the date and time of the
movie ,

generate a voice message containing all the information related to this meeting and store
the generated message in the voice message system of the communication device of the callee so the
callee can listen to this voice message,

trigger a localization application in which the location of the cinema is pinpointed.

When the incoming call is ranked ” important”, an action can be for the conversational agent to
ask the caller to wait as the voicemail module tries to get the callee to answer the incoming call. If the
callee answers the call, a dialog box with some summary of the information collected by the
conversational agent and possibly the contextual information can be displayed on a screen of the callee
device CeeD, which helps the callee understands the context of the incoming call.



In a step E8, the selected action(s) is triggered.

Figure 2 represents a detailed view of one of the callee device CeeD according to an embodiment
of the invention.

A callee device CeeD may comprise at least one hardware processor 201, a storage unit 202, an
input device 203, a display device 204, an interface unit 205, a network interface 206, and a voicemail
module 207 which are typically connected by a data bus 208. Of course, constituent elements of the callee
device CeeD may be connected by a connection other than a data bus connection.

The hardware processor(s) 201 controls operations of the callee device CeeD. The storage unit
202 stores at least one program capable of managing an incoming call to be executed by the processor
201, and various data, such as parameters used by computations performed by the processor 201,
intermediate data of computations performed by the processor 201, and so on. The processor 201 may be
formed by any known and suitable hardware, or software, or a combination of hardware and software. For
example, the processor 201 may be formed by dedicated hardware such as a processing circuit, or by a
programmable processing unit such as a CPU (Central Processing Unit) that executes a program stored in

a memory thereof.

The storage unit 202 may be formed by any suitable storage or means capable of storing the
program, data, or the like in a computer-readable manner. Examples of the storage unit 202 include non-
transitory computer-readable storage media such as semiconductor memory devices, and magnetic,
optical, or magneto-optical recording media loaded into a read and write unit. The program causes the
processor 201 to perform a process according to an embodiment of the present invention as described
with reference to figure 1.

The input device 203 may be formed by a keyboard, a pointing device such as a mouse, or the
like for use by the user to input commands, for example to make user's selections of parameters used for
selecting the transmission interface to be used. The display device 204 may be formed by a display device
to display, for example, a Graphical User Interface (GUI). The input device 203 and the display device
204 may be formed integrally by a touchscreen panel, for example.

The interface unit 205 provides an interface between the callee device CeeD and an external
apparatus. The interface unit 205 may be communicable with the external apparatus via cable or wireless
communication. Such an external apparatus is for example a home gateway.

A network interface 206 provides a connection between the callee device CeeD and the caller
device CerD via a backbone network (not shown in the figures), such as the Internet. The network
interface 206 may provide, depending on its nature, a wired or a wireless connection to the backbone
network.

The voicemail module 207 comprises a conversational agent, which is capable of analyzing
speeches from users of caller devices CerD during an incoming call toward the callee device CeeD, of
ranking the incoming calls toward the callee device CeeD and triggering different actions on the callee
device CeeD depending on the speech analysis, as explained previously. Such a voicemail module 207 is

typically implemented as a computer program which may be stored in storage unit 202 and comprises
code instructions which can be executed by the hardware processor(s) 201 in order to perform this speech
analysis, incoming calls ranking and action triggering operations.

Although the present invention has been described hereinabove with reference to specific
embodiments, the present invention is not limited to the specific embodiments, and modifications will be
apparent to a skilled person in the art which lie within the scope of the present invention.

Many further modifications and variations will suggest themselves to those versed in the art upon
making reference to the foregoing illustrative embodiments, which are given by way of example only and
which are not intended to limit the scope of the invention, that being determined solely by the appended



claims. In particular the different features from different embodiments may be interchanged, where
appropriate.



CLAIMS

1. A method for managing an incoming call at a communication device (CeeD) comprising :

obtaining (E4), by means of a conversational agent, information from a caller
whose communication device is causing said incoming call,

determining (E6) a rank for said incoming call based on at least said information
obtained by the conversational agent, and

triggering (E7) at least one action, on said communication device, regarding said
incoming call based on the rank of the incoming call.

2. The method for managing an incoming call according to claim 1, further comprising :

obtaining (E5) contextual information related to said incoming call;

wherein the rank of the incoming call is determined based on said information obtained by the
conversational agent and on said contextual information.

3. The method for managing an incoming call according to claim 1 or 2, in which obtaining
information from the caller comprises the conversational agent engaging the caller in a conversation.

4. The method for managing an incoming call according to any one of claims 1 to 3, in
which obtaining information from the caller comprises detecting the voiceprint of the caller.

5. The method for managing an incoming call according to any one of claims 1 to 4,

wherein a list of at least one action to be triggered is associated with each rank, the method further
comprising selecting, in the list of actions associated with the determined rank of said incoming call, said
at least one action to be triggered on said communication device.

6. The method for managing an incoming call according to claim 5, wherein the selection, in

the list associated with the determined rank of said incoming call, of said at least one action to be
triggered on said communication device is based at least on said information obtained by the
conversational agent.

7. The method for managing an incoming call according to any one of claims 1 to 6 wherein
the actions belong to a group comprising :

terminating said incoming call,

recording a conversation engaged by said conversational agent with the caller,

converting information collected by said conversational agent into a text message to be
presented to a user of said communication device,

recording an event in an agenda application loaded in said communication device.



8. A communication device capable of managing an incoming call, said communication
device comprising a conversational agent, capable of obtaining information from a caller whose
communication device is causing said incoming call, and at least one processor configured to :

determine a rank for said incoming call based on at least said information
obtained by the conversational agent,

trigger at least one action, on said communication device, regarding said

incoming call based on the rank of the incoming call.

9. The communication device according to claim 8 wherein, a list of at least one action to be
triggered being associated with each rank, the at least one processor is further configured to select, in the
list associated with the determined rank of said incoming call, said at least one action to be triggered on
said communication device.

10. The communication device according to claim 9, wherein the at least one processor is

further configured to select, in the list associated with the determined rank of said incoming call, said at
least one action to be triggered on said communication device based at least on said information obtained
by the conversational agent.

11. A computer program characterized in that it comprises program code instructions for the
implementation of the method according to any one of claims 1 to 7, when the computer program is

executed by a processor.
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