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(57) Abstract: Systems and methods are disclosed for transition-
ing multi-channel call center customer experience via user inter-
faces. An example method includes obtaining, by a communica-
tions server, contact information of a contact. The example method
includes establishing, by the communications server, a first con-
nection between a contact and an agent terminal over a first com-
munication channel. The example method includes establishing,
by the communications server, a second connection between the
contact and the agent terminal over a second communication chan-
nel. The example method includes sending a first communication
to the contact from the agent terminal across the second commu-
nication channel. The example method includes receiving, at the
agent terminal, a second communication from the contact across
the second communication channel.
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SYSTEMS AND METHODS FOR TRANSITIONING MULTI-CHANNEL CALL CENTER
CUSTOMER EXPERIENCE VIA USER INTERFACES

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This international patent application claims priority to U.S. Provisional Application No.
63/400,928, filed August 25, 2022, which is hereby incorporated by reference in its entirety as if
fully set forth herein.

FIELD OF THE DISCLOSURE

[0002] The present disclosure generally relates to systems and methods within contact
centers, and more particularly, to systems and methods within contact centers for managing a

multi-channel call center customer experience.
BACKGROUND OF THE DISCLOSURE

[0003] A typical contact center algorithmically assigns contacts arriving at the contact center
to agents available to handle those contacts. At times, the contact center may have agents
available and waiting for assignment to inbound or outbound contacts (e.g., telephone calls,
Internet chat sessions, email). At other times, the contact center may have contacts waiting in

one ar more queues for an agent to become available for assignment.

[0004] In some typical contact centers, contacts are assigned to agents ordered based on
time of arrival, and agents receive contacts ordered based on the time when those agents
became available. This strategy may be referred to as a "first-in, first-out”, "FIFO", or "round-
robin" strategy. In some contact centers, contacts or agents are assigned into different "skill
groups" or "queues” prior to applying a FIFO assignment strategy within each such skill group or
queue. These "skill queues" may also incorporate strategies for prioritizing individual contacts
or agents within a baseline FIFO ordering. For example, a high-priority contact may be given a
gueue position ahead of other contacts who arrived at an earlier time, or a high-performing
agent may be ordered ahead of other agents who have been waiting longer for their next call.
Regardiess of such variations in forming one or more queues of callers or one or more
orderings of available agents, contact centers typically apply FIFO to the queues or other
orderings. Once such a FIFO strategy has been established, assignment of contacts to agents
is automatic, with the contact center assigning the first contact in the ordering to the next
available agent, or assigning the first agent in the ordering to the next arriving contact. In the
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contact center industry, the process of contact and agent distribution among skill queues,
prioritization and ordering within skill queues, and subseguent FIFO assignment of contacts to
agents is typically managed by a system referred to as an "Automatic Call Distributor" ("ACD").

[0005] Moreover, some contact centers may use a "performance based routing” or "PBR™
algorithm or approach to ordering the queue of available agents or, occasionally, contacts. For
example, when a contact arrives at a contact center with a plurality of available agents, the
ordering of agents available for assignment to that contact would be headed by the highest-
performing available agent (e.g., the available agent with the highest sales conversion rate, the
highest customer satisfaction scores, the shortest average handle time, the highest performing
agent for the particular contact profile, the highest customer retention rate, the lowest customer
retention cost, the highest rate of first-call resolution). PBR ordering strategies attempt to
maximize the expected outcome of each contact-agent interaction but do so typically without
regard for utilizing agents in a contact center uniformly. Consequently, higher-performing
agents may receive noticeably more contacts and feel overworked due to consistently
maximized capacity, while lower-performing agents may receive fewer contacts and idle longer
due to consistently underutilized capacity, potentially reducing their opportunities for training and
improvement as well as potentially reducing their compensation.

[0006] These agent assignment issues are further compounded based on differences in the
contact response patterns and contact expectations during agent interactions over the different
channels. In particular, responses in these different channels, and indeed the conversations
themselves, sometimes occur/last hours or days after the initial message is sent. When
conversations over such channels last long enough, the contact may disconnect from the
conversation without receiving a satisfactory outcome. For example, a contact may
communicate with an agent via an Internet chat during working hours. When the contact leaves
work for the day, the contact may disconnect from the conversation with the agent regardless of
the outcome. The agent may then be unable to converse with the contact, despite the fact that
the contact has other communication channels available (e.g., text message, phone call, etc.).
The contact may return to work the next day, and will be unable to continue their prior
conversation, thereby wasting significant amounts of time attempting to re-familiarize another

agent with the contact's issue(s)/reason(s) for requesting assistance.
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SUMMARY OF THE DISCLOSURE
[0007] The present disclosure generally relates to methods implemented for contact centers.
In particular, systems and methods are disclosed for a multi-channel contact center, and
transitioning a multi-channel call center customer experience via user interfaces. The present
disclosure describes techniques for receiving contact communications across multiple
communication channels at a single agent terminal. These techniques may enable a contact to
interact with a single agent through any number of communication channels, and the agent may
have an aggregate view of each communication channel on a graphical user interface (GUI) that

displays communications from each communication channel to the agent.

[0008] Toillustrate, a first agent working as part of a conventional contact center may
initialize a chat interaction with a contact across an Internet chat. The contact may access the
Internet chat through a desktop computer that is statically located in the contact's home, thereby
enabling the contact to browse other websites, check email, etc. while participating in the
Internet chat and/or waiting for responses from the first agent. In any event, using the
conventional contact center systems, the first agent may receive communications from the
contact across the Internet chat communication channel. At some point, the contact may
request that the conversation with the first agent continue via text message because the contact
is leaving their home and will necessarily need to leave the desktop computer. Conventional
contact center systems may not have technical capabilities allowing an agent to interact with a
contact on multiple channels. Further, even if the first agent may be able to continue the
conversation via text message, conventional contact center systems will not allow the first agent
to view the content of the Internet chat during the text message conversation. Thus, the first
agent would be forced to manage a disjointed conversation between two different
communication channels that may cause the agent to utilize multiple applications and/or
devices. Alternatively, different agents may be managing each channel, such that the contact
must correspond with multiple agents across multiple channels. As a result, the first agent may
forget and/or otherwise lose some of the information that is contained between the two different
communication channels and/or a second agent may be wholly unfamiliar with the contacts
needs, which can lead to reduced response times, increased chat interaction lengths, reduced

agent utilization, and an unsavory user experience for contacts and agents alike.

[0009] By contrast, the systems and methods of the present disclosure overcome these and
other issues of conventional techniques by providing agents with automatic, efficient, and

intuitive access to contacts across multiple communication channels. Namely, the systems and
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methods of the present disclosure detect/establish connections between a contact and an agent
terminal, and enable the agent to send communications to the contact via any of the
communication channels corresponding to the detected/established connections. Further, the
systems and methods of the present disclosure display all communication between the contact
and the agent in a single GUI panel with visual indicators corresponding to the respective
communication channels across which the communications are transmitted. In this manner, the
systems and methods of the present disclosure enable an agent to quickly and easily track the
communication channels used to communicate with the contact and send communications

through any communication channel without requiring additional applications or devices.

[0010] Toillustrate, and in reference to the prior example, the first agent working as part of a
contact center utilizing the systems and methods of the present disclosure may initialize a chat
interaction with the contact across an Internet chat. The contact may access the Internet chat
through the static desktop computer, thereby enabling the contact to browse other websites,
check emalil, etc. while participating in the Internet chat and/or waiting for responses from the
first agent. The first agent may receive communications from the contact across the Internet
chat communication channel, and the first agent may view those communications in a single
panel of a GUI with visual indicators associated with each communication indicating that the
communications were transmitted across the Internet chat communication channel. When the
contact requests that the conversation continue via text message, the first agent may be able to
quickly switch to a text message communication channel, send a confirmatory text through the
text message communication channel to the contact’s text message-enabled device (e.g., smart
phone), and view the confirmatory text and the Internet chat communications together on the
single GUI panel. Thus, the first agent can fluidly pivot between/among different available
communication channels with a contact while maintaining all prior communications transmitted
by the contact/first agent during the chat interaction. As a result, the first agent never forgets
and/or otherwise loses the information that is contained between/among the multiple
communication channels, which improves agent response times, decreased chat interaction
lengths, increased agent utilization, and an enhanced overall user experience for contacts and
agents alike.

[0011] Additionally, in certain instances, the systems and methods of the present disclosure
may utilize both a pre-determined agent capacity model and/or reinforcement learning
models/techniques to determine customer response times and agent capacities in order to
determine the optimal contact-agent assignments. In particular, the when methods of the
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present disclosure determine such customer response times and agent capacities, the systems
and methaods of the present disclosure may: utilize the pre-determined model to assign
additional work items to an agent during idle times (e.g., when the agent is not engaged in
responding to a contact), automatically switch focus to either bot or human agent utterances in
the same conversation based on predictions of conversation cost and outcome gain,
automatically switch the conversation to a different agent, automatically assign a multiple topic
conversation to agents of specific top skill (e.g., billing resolution, plan change, equipment sale,
etc.), allow the agents to view the queue and select conversations in order to acquire rewards
on metrics devised by a client, and allow the agents to support multi-channel interactions where
an idle agent can select a conversation from the queue and progress it while waiting for the next
contact pairing.

[0012] Benefits arise from operating a multi-channel call center customer experience via user
interfaces for a given contact center system. For example, a contact center, and its underlying
systems, operations, and/or other aspects of the contact center in general, may experience a
performance increase from implementation of such multi-channel chat interaction management.
Such performance increases may stem from reductions in the number of contacts in queue at
the contact center, reduced numbers of agents in queue at the contact center, or otherwise
more efficient handling of the overall chat interaction load on the contact center at any given
time. In other examples, such performance increases may stem from increased capacity at the
contact center system to handle more contacts in queue and/or more agents in queue, and/or
increased capacity to handle longer contact-agent interactions. More specifically, the systems
and methods of the present disclosure dramatically improve agent multi-channel management,
communication flexibility across multi-channel chat interactions, and positive chat interaction
outcomes/dispositions in contact centers relative to conventional techniques. As a result, the
systems and methods of the present disclosure enable agents to have significantly higher
utilizations than conventional systems, such that, in one example, the agents may achieve more
conversations handled per hour and ultimately increase the profitability and cost saving of the
contact center. Other differences in performance may also include a number of transactions
completed over a certain period of time, increase in transactions (e.g., sales) amount, or

percentage sales increase, or the like.

[0013] In accordance with various aspects herein, methods, systems, and tangible, non-
transitory computer-readable mediums are disclosed for transitioning a multi-channel call center

customer experience via user interfaces. The methods, systems, and tangible, non-transitory
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computer-readable mediums may comprise obtaining, by a communications server, contact
information of a contact. The methods, systems, and tangible, non-transitory computer-
readable mediums may further comprise establishing, by the communications server, a first
connection between a contact and an agent terminal over a first communication channel. The
methods, systems, and tangible, non-transitory computer-readable mediums may further
comprise establishing, by the communications server, a second connection between the contact
and the agent terminal over a second communication channel. The methods, systems, and
tangible, non-transitory computer-readable mediums may further comprise sending a first
communication to the contact from the agent terminal across the second communication
channel. The methods, systems, and tangible, non-transitory computer-readable mediums may
further comprise receiving, at the agent terminal, a second communication from the contact
across the second communication channel. The methods, systems, and tangible, non-transitory
computer-readable mediums may further comprise displaying, in a communication panel of a
graphical user interface (GUI) of the agent terminal, the first communication with a first visual
indicator and the second communication with a second visual indicator, wherein the first visual
indicator and the second visual indicator indicate communication channels across which the first

communication and the second communication are respectively transmitted.

[0014] In further aspects, establishing the first connection comprises receiving, by the
communications server from the agent terminal, a selection from an icon bar of the agent
terminal, the icon bar comprising a portion of the GUI that is configured to switch between
communication channels, the communication channels including one or more of: (i) a voice
communication channel, (ii) a video communication channel, (iii) an email communication
channel, (iv) a text message communication channel, (v) a messenger application
communication channel, {vi) a screen-sharing communication channel, or {vii) a co-browsing

communication channel.

[0015] In yet further aspects, the methods, systems, and tangible, non-transitory computer-
readable mediums further comprise: receiving, at the agent terminal, the second communication
from the contact across the second communication channel, wherein either the first
communication channel or the second communication channel is configured to receive
communications including one or more of: (i) audio data, (ii) video data, (iii) image data, or (iv)
text data.
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[0016] In still further aspects, the methods, systems, and tangible, non-transitory computer-
readable mediums further comprise: clustering, by the communications server, one or more
secondary communications of the second communication channel with one or more primary
communications of the first communication channel into a communication channel cluster,
wherein the first communication channel is a parent communication channel within the
communication channel cluster and the second communication channel is a child

communication channel within the communication channel cluster.

[0017] Inyet further aspects, the agent terminal is a first agent terminal, and the methods,
systems, and tangible, non-transitory computer-readable mediums further comprise:
transferring the one or more primary communications of the first communication channel from
the first agent terminal to a second agent terminal; identifying, by the communications server,
that the first communication channel is the parent communication channel and that the second
communication channel is the child communication channel; and transferring the one or more
secondary communications of the second communication channel from the first agent terminal

to the second agent terminal.

[0018] In still further aspects, the agent terminal is a first agent terminal, and the methods,
systems, and tangible, non-transitory computer-readable mediums further comprise: receiving,
by the communications server from the first agent terminal, a transfer request to transfer the one
or more secondary communications of the second communication channel from the first agent
terminal to a second agent terminal; identifying, by the communications server, that the second
communication channel is the child communication channel within the communication channel
cluster and that the first communication channel is the parent communication channel within the
communication channel cluster; and transferring the one or more secondary communications of
the second communication channel from the first agent terminal to the second agent terminal
without transferring the one or more primary communications of the first communication channel
from the first agent terminal to the second agent terminal.

[0019] In yet further aspects, the methods, systems, and tangible, non-transitory computer-
readable mediums further comprise: receiving, at the GUI of the agent terminal, a selection
indicating to apply a communication channel filter limiting communication to the first
communication channel; removing, based on the communication channel filter, one or more

communications transmitted across the second communication channel from a communication
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panel of the GUI; and displaying, in the communication panel of the GUI, one or more

communications transmitted across the first communication channel.

[0020] In still further aspects, the methods, systems, and tangible, non-transitory computer-
readable mediums further comprise: displaying, in a historical interaction panel of the GUI of the
agent terminal, at least one of: (i) a prior communication between the contact and a second
agent terminal, (i} contact notes, or (iii) communication channel information corresponding to

the first communication channel or the second communication channel.

[0021] In yet further aspects, methods, systems, and tangible, non-transitory computer-
readable mediums further comprise: automatically sending the first communication to the
contact from the agent terminal across the second communication channel based on a

predefined response list.

[0022] In still further aspects, the agent terminal is a first agent terminal, the contact is a first
contact of a plurality of contacts communicating with the first agent terminal, and the methods,
systems, and tangible, non-transitory computer-readable mediums further comprise:
determining, by the communications server, a cumulative active communication channel value
corresponding to the first agent terminal; determining, by the communications server, a first
capacity of the first agent terminal to receive communications across the first communication
channel based on the cumulative active communication channel value; comparing, by the
communications server, the first capacity to a capacity threshold; and routing, by the
communications server, a new communication from a new contact to a second agent terminal
based on the first capacity exceeding the capacity threshold.

[0023] In accordance with the above, and with the disclosure herein, the present disclosure
includes improvements in underlying computer functionality or in improvements to other
technologies at least because the present disclosure includes, e.g., dynamically
detecting/establishing multiple connections between an agent and a contact across multiple
communication channels, sending/receiving communications across the multiple communication
channels, and displaying the communications in a communication panel with visual indicators
indicating the respective communication channels. Such dynamic connection
detection/establishment, multi-channel communication sending/receiving, and aggregate
communication display may correspond to telecommunication connections or computing
resources (e.g., memory and/or processor resources) of a contact center system comprising

computing systems in the field of contact center routing, distribution, and/or management. That
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is, the present disclosure describes improvements in the functioning of an underlying computing
system itself or “any other technology or technical field” because a contact center, and its
underlying contact/interaction processing hardware and devices, are improved by allowing the
contact center, and related resources, such as telecommunications connections allocated in the
contact center system (e.g., telecommunications connections between an agent and a contact)
to be routed/established, utilized, and the resulting communications displayed based on

modules utilizing these systems and methods.

[0024] This provides an improvement over prior systems that do not implement such dynamic
connection detection/establishment, multi-channel communication sending/receiving, and/or
aggregate communication display, as described herein. For example, such implementation
improves over the prior art at least because a contact center, as improved based on the
dynamic connection detection/establishment, multi-channel communication sending/receiving,
and aggregate communication display, as described herein, allow the systems and methods of
the contact center to operate with limited or reduced resources (e.g., limited or fewer
telecommunication connections and/or limited or reduced processing or memory utilization of a
contact processing system) or experience increased performance (e.g., higher contact chat
interaction throughput, higher agent utilization, higher contact center capacity) compared with
conventional systems. Namely, pairing an agent of the contact center to a contact comprises
establishing a telecommunication or other connection to provide voice, text, or other
communication(s) between the agent and the contact. Such pairing may require not only
telephonic connections, but may also require processor, memory, and networking connection
and/or bandwidth of the contact center. The dynamic connection detection/establishment, multi-
channel communication sending/receiving, and aggregate communication display described
herein may be used to more efficiently manage multi-channel conversations between agents

and contacts, which in turn, directly improves the allocation efficiency of such resources.

[0025] Additionally, or alternatively, the present disclosure relates to improvements to other
technologies or technical fields at least because multiple communication channels between an
agent and a contact may be automatically detected, established, utilized interchangeably, and
the resulting communications displayed in a single interface. In this manner, the systems and
methods of the present disclosure are used to improve the performance of one or more features
of the contact center system, for example, by enabling an agent to seamlessly switch between
any connected communication channel of a multi-channel chat interaction through a single GUI
panel displaying visual indicators indicating the respective communication channels across
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which each individual communication was sent, and thereby providing an improvement in terms
of increased chat interaction throughput, reduced overall connection resource usage, increased
agent utilization, reduced memory usage, reduced processing usage, reduced handle time,
and/or increased performance of transactions and/or sales, increased contact center capacity,
increased agent and/or agent terminal capacity, or other benefits to the contact center as
described herein.

[0026] In addition, the present disclosure includes the application of or use of a particular
machine, e.g., a channel manager (also referenced herein as a “communications server” or a
“channel manager service”) as deployed in a contact center, where the channel manager may
be configured to perform dynamic connection detection/establishment, multi-channel
communication sending/receiving, and aggregate communication display, in accordance with
the systems and methods for transitioning a multi-channel call center customer experience via

user interfaces, as described herein.

[0027] Still further, the present disclosure includes specific features other than what is well-
understood, routine, conventional activity in the field, because such features add unconventional
steps that confine the disclosure to a particular useful application, e.g., systems and methods
within contact centers for transitioning a multi-channel call center customer experience via user
interfaces through dynamic connection detection/establishment, multi-channel communication
sending/receiving, and aggregate communication display.

[0028] Advantages will become more apparent to those of ordinary skill in the art from the
following description of the preferred aspects which have been shown and described by way of
illustration. As will be realized, the present aspects may be capable of other and different
aspects, and their details are capable of modification in various respects. Accordingly, the
drawings and description are to be regarded as illustrative in nature and not as restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS
[0029] The present disclosure will now be described in more detail with reference to particular
aspects thereof as shown in the accompanying drawings. While the present disclosure is
described below with reference to particular aspects, it should be understood that the present
disclosure is not limited thereto. Those of ordinary skill in the art having access to the teachings
herein will recognize additional implementations, maodifications, and aspects, as well as other
fields of use, which are within the scope of the present disclosure as described herein, and with
respect to which the present disclosure may be of significant utility.
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[0030] To facilitate a fuller understanding of the present disclosure, reference is now made to
the accompanying drawings, in which like elements are referenced with like numerals. These
drawings should not be construed as limiting the present disclosure, but are intended to be
illustrative only.

[0031] FIG. 1A depicts a block diagram of an example contact center system, in accordance
with various aspects of the present disclosure.

[0032] FIG. 1B depicts a block diagram of a second example contact center system, in
accordance with various aspects of the present disclosure.

[0033] FIG. 1C depicts a block diagram of an example communication system that includes
an example configuration of a contact center as a service (CCaaS), in accordance with various
aspects of the present disclosure.

[0034] FIG. 1D depicts a block diagram of a multi-tenancy embodiment of the example

contact center system of FIG. 1B, in accordance with various aspects of the present disclosure.

[0035] FIG. 1E depicts a block diagram of an example chat interaction across one or more
communication channels between a contact and at least one agent that is managed by the

channel manager of FIG. 1A, in accordance with various aspects of the present disclosure.

[0036] FIG. 2A depicts a block diagram of a node at an example contact center system, in

accordance with various aspects of the present disclosure.

[0037] FIG. 2B depicts a block diagram of an example graphical user interface (GUI) that
enables an agent to view communications and interact with a contact through multiple
communication channels simultaneously, in accordance with various aspects of the present

disclosure.

[0038] FIG. 3illustrates a method for transitioning a multi-channel call center customer
experience via user interfaces, in accordance with aspects of the present disclosure.

[0039] FIG. 4 illustrates a method for transferring communications between agents in
response to a first agent interacting with a transfer button displayed as a portion of a
communication panel of the GUI of FIG. 2, in accordance with various aspects of the present

disclosure.
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[0040] FIG. 5illustrates a method for establishing and sending predefined content to a
contact through an agent interacting with a predefined content configuration button of the GUI of
FIG. 2, in accordance with various aspects of the present disclosure.

[0041] FIG. 6 illustrates a method for routing new communications to an agent based on an
agent-defined capacity threshold input by the agent interacting with a capacity button of the GUI
of FIG. 2, in accordance with various aspects of the present disclosure.

DETAILED DESCRIPTION
[0042] Contacts often utilize multiple communication channels during any given day. In fact,
many contacts may prefer to conduct conversations across multiple communication channels in
order to yield an optimal conversation experience. However, conventional contact center
systems are limited to a single communication channel (e.g., only voice calls, or only web chat,
or only business chat). For example, an agent may conduct an active conversation with a first
contact through an Internet chat, and the first contact may desire to send the agent a document
through email that is relevant to the conversation taking place through the Internet chat. While
such multi-channel conversations can yield positive outcomes, agents are unable to actively
converse across different communication channels while utilizing conventional systems. The
present disclosure provides systems and methods to enable a contact center system with a
unified agent interface to facilitate interaction between contacts and agents across multiple

communication channels.

[0043] Further, with the various different communication channels available to contacts and
managed by agents according to the present disclosure, conventional techniques for managing
agent capacity are inadeguate because conventional techniques lack any capability to
aggregate conversations taking place across multiple channels in a manner that enables agents
to keep conversations active across the various channels. Therefore, the present disclosure
further provides systems and methods for managing a multi-channel call center customer

experience via user interfaces.

[0044] FIG. 1A depicts a block diagram of an example contact center system 100A, in
accordance with various aspects of the present disclosure. As illustrated by the example
contact center system 100A of FIG. 1A, the systems and methods herein comprise network
elements, computers, and/or computing instructions for managing a multi-channel call center
customer experience via user interfaces that may include one or more modules. As used

herein, the term "module™ may be understood to refer to computing software, instructions,
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firmware, hardware, and/or various combinations thereof. Modules, however, are not to be
interpreted as software which is not implemented on hardware, firmware, or recorded on a
processor readable recordable storage medium (i.e., modules are not software per se). ltis
noted that the modules are exemplary. The modules may be combined, integrated, separated,
and/or duplicated to support various applications. Also, a function described herein as being
performed at a particular module may be performed at one or more other modules and/or by
one or more other devices instead of or in addition to the function performed at the particular
module. Further, the modules may be implemented across multiple devices and/or other
components local or remote to one another. Additionally, the modules may be moved from one
device and added to another device, and/or may be included in both devices.

[0045] Moreover, while the interactions described with reference to FIG. 1A primarily describe
contacts calling into the example contact center system 100A, it should be understood that the
example contact center system 100A may support any suitable chat or messaging interactions,
and indeed any suitable interactions across any type of platform (e.g., video, etc.). For
example, the “chat or messaging interactions”, or simply “interactions”, described herein, may
include, without limitation, contacts interacting with agents through text messaging (e.g., Apple
iMessage, SMS, WhatsApp, etc.), application messaging (e.g., Facebook Messenger,
Instagram Direct Messaging (DM), web messaging), email, voice chatting (e.g., live telephone
call), chatbots, video calls, and/or any other suitable communication channel or combinations
thereof, in any of a synchronous and/or asynchronous manner of communication. Further, in
certain instances, the chat interactions between a single contact and a single agent may include
one or more of the communication channels described herein, and the contact may be
transferred to a different agent to continue the interaction through one or more of the
communication channels and/or may simultaneously communicate to multiple agents across the

same or different communication channels.

[0046] In any event, as shown in FIG. 1A, the example contact center system 100A may
include a central switch 110. The central switch 110 may receive incoming contacts 105 (e.g.,
chat participants, text participants, callers) or support outbound connections to contacts via a
dialer, a telecommunications network, or other modules (not shown). The central switch 110
may include contact routing hardware and software for helping to route contacts among one or
more contact center systems, or to one or more Private Branch Exchanges (PBXs) and/or
Automated Call Distribution (ACD) systems or other queuing or switching components within a
contact center. For example, the PBX and/or ACD may manage, route, or otherwise distribute
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interactions based on one or more distribution rules, such as the number called, line, timetable,
and other parameters, which are configurable to dynamically update or change the operation of
the contact center. The rules of the PBX and/or ACD, or more generally the operation of the
PBX and/or ACD, may be modified, updated, or otherwise configured by the channel manager
140.

[0047] In some aspects, the central switch 110 may not be necessary if there is only one
contact center, or if there is only one PBX/ACD routing component, in the example contact
center system 100A. If more than one contact center is part of the contact center system 100A,
each contact center may include at least one contact center switch (e.g., contact center
switches 120A and 120B). The contact center switches 120A and 120B may be
communicatively coupled to the central switch 110.

[0048] Each contact center switch for each contact center may be communicatively coupled
to a plurality (or "pool") of agents. Each contact center switch may support a certain number of
agents (or "seats") to be logged in at one time. At any given time, a logged-in agent may be
available and waiting to be connected to a contact, or the logged-in agent may be unavailable
for any of a number of reasons, such as being connected to another contact, performing certain

post-interaction functions such as logging information about the interaction, or taking a break.

[0049] Inthe example of FIG. 1A, the central switch 110 routes contacts to one of two contact
centers via contact center switch 120A and contact center switch 1208, respectively. Each of
the contact center switches 120A and 120B are shown with two agents each. Agents 130A and
130B may be logged into contact center switch 120A, and agents 130C and 130D may be
logged into contact center switch 120B. It is to be understood, however, that additional or fewer
agents may be allocated or otherwise associated with a given switch or router within a contact
center system. Moreover, as referenced herein, each agent 130A-D may have an associated
“agent identifier,” which the contact center system 100A, and mare specifically, the channel
manager 140 may dynamically detect/establish multiple connections between agents 130A-D
and the contacts 105, send/receive multi-channel communications between the agents 130A-D
and the contacts105, display aggregate communications between the agents 130A-D and the
contacts 105, track active and dormant interactions of the agents 130A-D, assign the agents
130A-D additional contacts 105, and/or perform other suitable actions or combinations thereof
with respect to the agents 130A-D.
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[0050] In various aspects, the contact center system 100A may also be communicatively
coupled to a channel manager 140. The channel manager 140 may comprise a computing
system including one or more processors, one or more memories, and related computing
instructions for execution of software or instructions as described herein. In some aspects, the
channel manager 140 may be integrated as part of the contact center system 100A, such as
integrated into an existing computing device or server of the contact center. Additionally, or
alternatively, the channel manager 140 may be a separate computing system (e.g., such as a
computing device as provided by a third party) that is connected via a computer network of the
contact center. That is, in some aspects, switches of the contact center system 100A may be
communicatively coupled to the channel manager 140 via a network or otherwise cable
connection, and, in some aspects, may include multiple channel managers like the channel
manager 140. In the example of FIG. 1A, the channel manager 140 may be communicatively
coupled to one or more switches in the switch system of the contact center system 100A,
including the central switch 110, the contact center switch 120A, and the contact center switch
120B. Further, the channel manager 140 may be directly communicatively coupled to one or
more of the contacts or agents that are included as part of the contact center system 100A,
including the contacts 105, the agent 103A, the agent 130B, the agent 130C, and the agent
130D.

[0051] The channel manager 140 may receive data/information from a PBX/ACD of the
contact center system 100A and/or a switch {e.g., contact center switch 120A) of the contact
center system 100A about agents logged in to the switch or otherwise contact center system
100A (e.g., agents 130A and 130B) and about incoming contacts. In some aspects, such
information may be received via another switch (e.g., central switch 110) ar, in some aspects,
from a network (e.g., the Internet or a telecommunications network) (not shown). For example,
the channel manager 140 may receive/obtain data regarding contacts 105, such as a contact
arriving or otherwise connecting at a contact center, a contact leaving or otherwise
disconnecting from the contact center, a contact communicating to an agent across multiple
different communication channels, or a contact’s interactions with the contact center, which may
include the contact’s pairing by a pairing system, interactions with an agent, selections made
(e.g., such as menu selections from a chat interface, number phone menu, and/or other
selection interface causing the contact to be routed or directed in one or more ways within the
routing network of the contact center system 100A), or any other event that defines interaction
or status of the contact with the contact center. Similarly, as a further example, the channel
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manager 140 may receive/obtain data regarding agents, such as an agent logging into or
otherwise connecting at a contact center, an agent logging out or otherwise disconnecting from
the contact center, an agent communicating with a contact across multiple different
communication channels, or an agent’s interactions with the contact center, which may include
the agent's pairing by a pairing system, interactions with a contact, selections made (e.g., such
as menu selections from a menu while the agent handles or otherwise interacts with a contact),

and/or any other event that defines interaction or status of the agent with the contact center.

[0052] The channel manager 140 may process this data to determine which contacts 105
should be paired (e.g., matched, assigned, distributed, or otherwise routed within contact center
system 100A) with which agents 130A-D. That is, the channel manager 140, or more generally
contact center system 100A, is configured to algorithmically assign contacts 105 arriving at the
contact center to agents 130A-D available to handle those contacts 105. At times, the contact
center may be in an “L1 state” as defined by a state where the contact center system 100A has
agents 130A-D available and waiting for assignment to inbound or outbound contacts 105 {e.g.,
text messaging, Internet chat sessions, email, telephone calls, etc.). At other times, the contact
center system 100A may be in an “L2 state” (i.e., an L2 queue) as defined by a state where the
contact center system 100A has contacts 105 waiting in one or more queues for an agent 130A-
D to become available for assignment. Such L2 queues could be inbound, outbound, or virtual
queues. At other times, the contact center system 100A may be in an “L3 state” as defined by a
state where the contact center system 100A has contacts 105 waiting in one or more queues for
an agent 130A-D to become available for assignment and the contact center system 100A has
agents 130A-D available and waiting for assignment to inbound or outbound contacts 105 (e.g.,

text messaging, Internet chat sessions, email, telephone calls, video calls, efc.).

[0053] The channel manager 140 may be configured to assign contacts 105 to agents 130A-
D when the contact center system 100A is in any suitable state (e.g., L1, L2, L3 states) by
tracking agent chat interactions to determine the number of active and dormant interactions for
each agent 130A-D. For example, in one aspect, multiple agents 130A-D may be available and
waiting for connection to a contact 105, and a contact 105 arrives at the contact center via a
network or central switch. The channel manager 140 may automatically analyze the information
associated with the contact 105, the capacities of the agents 130A-D, historical contact-agent
interaction data, and/or any other suitable data in order to assign the contact 105 to an agent
103A-D.
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[0054] Additionally, the channel manager 140 may be configured to obtain contact 105
information, detect/establish connections between contacts 105 and agents 130A-D, transmit
communications between the contacts 105 and the agents 130A-D, and/or display
communications between the contacts 105 and the agents 130A-D in a graphical user interface
(GUI) rendered on agent terminals. For example, and as discussed herein, a contact 105 may
submit a request for a chat interaction with an agent 130A-D, which may be received by the
channel manager 140. The channel manager 140 may determine that agent 130B is an optimal
contact-agent pairing for the contact 105, and may accordingly assign the contact 105 to agent
130B. When the agent 130B accepts the request in order to initiate the chat interaction, the
channel manager 140 may establish a first connection between the contact 105 and the agent
130B across a first communication channel {e.g., Internet chat). The channel manager 140 may
also detect/establish a second connection representing a second communication channel {(e.g.,
text messaging) between the contact 105 and the agent terminal of the agent 130B, transmit a
communication from the agent terminal to the contact 105 across the second communication
channel, and receive a response from the contact 105 across the second communication
channel. During this chat interaction, the channel manager 140 may also display each of the
communications in a single GUI panel with visual indicators associated with each
communication, and the visual indicators may indicate the communication channels across

which each communication was respectively transmitted.

[0055] In any event, the information associated with the contact 105 and/or the historical
contact-agent interaction data may include historical/current response time patterns for the
contact 105 and/or contacts that are similar to the contact. For example, the information
associated with the contact 105 and/or the historical contact-agent interaction data may include,
without limitation, response time patterns associated with and/or related to any of the following:
previous chat interactions involving the contact 105, a current chat interaction for the contact
105, contacts that have a similar contact type to the contact 105, the contact 105 or other
contacts when participating in a chat interaction about a specific topic, contacts during the same
day when the contact 105 attempts to initiate a chat interaction with an agent 130A-D, contacts
during a similar time (e.g., time of day or specific date/time) when the contact 105 attempts to
initiate a chat interaction with an agent 130A-D, contacts in the specific messaging channel
(e.g., text messaging, Internet chat, email, etc.) in which the contact 105 attempts to initiate a
chat interaction with an agent 130A-D, the contact 105 and/or all contacts in the specific
messaging channel after a suitable number of messages, the contact 105 based on a number of
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previous chat interactions, the contact 105 based on a number of words used in a sentence, the
contact 105 based on sentiment (e.g., via text analysis) of the chat interaction, the contact 105
based on an urgency of the issue discussed in the chat interaction, chat interactions stored in
the chat interaction queue, the contact’s 105 main language and the contact’s 105 conversation
language, the device type of a device utilized by the contact 105 to conduct the chat interaction,
contacts conducting chat interactions with the same and/or similar device type to the contact

105, chat interactions with contact typing mistakes.

[0056] FIG. 1B depicts a block diagram of a second example contact center system 100B, in
accordance with various aspects of the present disclosure. As shown in FIG. 1B, the
communication system 100B may include one or more agent endpoints 151A, 151B and one or
more contact endpoints 152A, 152B. The agent endpoints 151A, 151B may include an agent
terminal and/or an agent computing device (e.g., laptop, cellphone). The contact endpoints
151A, 151B may include a contact terminal and/or a contact computing device (e.g., laptop,
cellphone). Agent endpoints 151A, 151B and/or contact endpoints 152A, 152B may connect to
a Contact Center as a Service (CCaaS) 170 through either the Internet or a public switched
telephone network (PSTN) 160, according to the capabilities of the endpoint device.

[0057] FIG. 1C depicts a block diagram of an example communication system 100C that
includes an example configuration of a contact center as a service (CCaaS) 170, in accordance
with various aspects of the present disclosure. For example, the CCaaS 170 may include
multiple data centers 180A, 180B. The data centers 180A, 180B may be separated physically,
even in different countries and/or continents. The data centers 180A, 180B may communicate
with each other. For example, one data center is a backup for the other data center; so that, in
some embodiments, only one data center 180A or 180B receives agent endpoints 151A, 151B
and contact endpoints 152A, 152B at a time.

[0058] Each data center 180A, 180B includes web demilitarized zone equipment 171A and
171B, respectively, which is configured to receive the agent endpoints 151A, 151B and contact
endpoints 152A, 152B, which are communicatively connecting to the CCaa$S 170 via the
Internet 160. Web demilitarized zone (DMZ) equipment 171A and 171B may operate outside a
firewall to connect with the agent endpoints 151A, 151B and contact endpoints 152A, 152B
while the rest of the components of data centers 180A, 180B may be within said firewall
{besides the telephony DMZ equipment 172A, 172B, which may also be outside said firewall).
Similarly, each data center 180A, 180B includes telephony DMZ equipment 172A and 172B,
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respectively, which is configured to receive agent endpoints 151A, 151B and contact endpoints
152A, 152B, which are communicatively connecting to CCaa$S 170 via the PSTN 160.
Telephony DMZ equipment 172A and 172B may operate outside a firewall to connect with the
agent endpoints 151A, 151B and contact endpoints 152A, 152B while the rest of the
components of data centers 180A, 180B (excluding web DMZ equipment 171A, 171B) may be

within said firewall.

[0059] Further, each data center 180A, 180B may include one or more nodes 173A, 173B,
and 173C, 173D, respectively. All nodes 173A, 173B and 173C, 173D may communicate with
web DMZ equipment 171A and 171B, respectively, and with telephony DMZ equipment 172A
and 172B, respectively. In some embodiments, only one node in each data center 180A, 180B
may be communicating with web DMZ equipment 171A, 171B and with telephony DMZ
equipment 172A, 172B at a time.

[0060] Each node 173A, 173B, 173C, 173D may have one or more pairing modules 174A,
1748, 174C, 174D, respectively. Similar to the channel manager 140 of the contact center
system 100A of FIG. 1A, the pairing modules 174A, 1748, 174C, 174D may pair contacts to
agents. For example, the pairing modules 174A, 174B, 174C, 174D may alternate between
enabling pairing via a Behavioral Pairing (BP) module and enabling pairing with a First-in-First-
out (FIFQ) module. For example, the pairing modules 174A, 174B, 174C, 174D may be
configured to emulate other pairing strategies.

[0061] FIG. 1D depicts a block diagram of a multi-tenancy embodiment of the example
contact center system of FIG. 1B, in accordance with various aspects of the present disclosure.
In particular, the disclosed CCaaS communication systems (e.g., FIGs. 1B and/or 1C) may
support multi-tenancy such that multiple contact centers (or contact center operations or
businesses) may be operated on a shared environment. That is, multiple tenants, each with
their own set of non-overlapping agents, may be handled by the disclosed CCaaS
communication systems, where each agent is only interacting with the contacts of a single
tenant. The CCaaS 170 is shown in FIG. 1D as comprising two tenants 190A and 190B.
Turning back to FIG. 1C, for example, multi-tenancy may be supported by node 173A
supporting tenant 190A while node 173B supports 190B. In another embodiment, data center
180A supports tenant 190A while data center 180B supports tenant 190B. In another example,
multi-tenancy may be supported through a shared machine or shared virtual machine; such that
node 173A may support both tenants 190A and 1908, and similarly for nodes 173B, 173C, and
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173D. In other embodiments, the system may be configured for a single tenant within a

dedicated environment such as a private machine or private virtual machine.

[0062] FIG. 1E depicts a block diagram of an example chat interaction 192 across one or
more communication channels 198a-n between a contact 196 and at least one agent (e.g.,
agents 194A, 194B) that is managed by the channel manager 140 of FIG. 1A, in accordance
with various aspects of the present disclosure. In particular, the channel manager 140 includes
a capacity predictor 140A that is generally configured to track/determine agent capacity and
contact conversation patterns in order to determine optimal contact-agent pairings for chat
interactions. The capacity predictor 140A may comprise computing instructions stored in
memory and configured to execute one or more processors within, or communicatively coupled
to. the channel manager 140. Generally, the capacity predictor 140A, may be integrated with
{e.g., stored in memory with or as part of a set of computing instructions or application with) the
channel manager 140. However, in certain aspects, the capacity predictor 140A may be
implemented by a separate computing device (e.g., a server) communicatively connected (e.g.,
via a network or cable connection) to the channel manager 140.

[0063] As described further herein, the one or more communication channels 198a-n may
include any suitable number and/or type of communication channels, such as Multimedia
Messaging Service (MMS) messaging, Short Message Service (SMS) messaging, email, voice
call, voice chat, video chat, Internet chat, WhatsApp, Facebook Messenger, Apple Business
Chat, and/or any other communication channel or combinations thereof, whether synchronous
or asynchronous communication. Further, a contact 196 may be simultaneously connected to
one or more agents 194A, 194B through any suitable number of communication channels 198a-
n. For example, a contact 196 may be simultaneously connected to one or more agents 194A,
1948 through 3 separate communication channels 198a-c (e.g., MMS messaging, email, voice
chat).

[0064] Generally speaking, through the channel manager 140, an agent (e.g., via an agent
terminal (not shawn)) may establish a connection to conduct an interaction through one or more
communication channels 198a-n with any other party that is communicatively coupled to the
channel manager 140, such as a supervisor/peer terminal (not shown) and/or the contact 196.
The channel manager 140 may detect any of the one or more communication channels 198a-n
when the contact 196 initially requests an interaction with an agent 194A-B. For example, the
contact 196 may request a chat interaction through the contact’s 196 mobile device (e.g.,
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smartphone) across an Internet chat communication channel 198a. The channel manager 140
may receive the request across the Internet chat communication channel 198a, and may utilize
the capacity predictor 140A to pair the contact 196 with the agent 194A. When the agent 194A
accepts the assignment, the channel manager 140 may establish a connection between the
contact 196 and the agent 194A across the Internet chat communication channel 198a. Thus,
the contact 196 and the agent 194A may begin the chat interaction across the Internet chat

communication channel 198a.

[0065] Continuing the prior example, the channel manager 140 may detect a second
connectiaon from the contact 196 that corresponds to a text messaging communication channel
198b. The channel manager 140 may receive, as part of the contact’'s 196 initial chat
interaction request, a phone number associated with the contact's 196 mobile device.
Additionally, or alternatively, the channel manager 140 may access a memory module 183 to
retrieve/obtain information (e.g., the contact’s 196 mobile phone number) related to the contact
196 with which the agent 194A is conducting the chat interaction. Regardless, the channel
manager 140 may establish the second connection between the agent 194A and the contact
196 and present the agent 194A with the option to send a communication to the contact 196
across the text messaging communication channel 198b. In this manner, the channel manager
140 may detect and establish any suitable number of connections between an agent 194A and
a contact 196 to communicate during a single chat interaction across any suitable number of

communication channels 198a-n.

[0066] Once the channel manager 140 detects and establishes the second connection
between the agent 194A and the contact 196, the agent 194A may select the option to send the
communication to the contact 196 across the text messaging communication channel 198b.
The agent 194A may select the text messaging communication channel 198b from a list of
communication channels presented to the agent 194A by the channel manager 140, and the
channel manager 140 may automatically switch the communication channel from the Internet
chat communication channel 198a to the text messaging communication channel 198b, such
that any subsequent communications from the agent 194A to the contact 196 are transmitted
across the text messaging communication channel 198b. The agent 194A may submit a
communication for transmission across the text messaging communication channel 198b, the
channel manager 140 may send the communication across the channel 198b, and the contact
196 may receive the communication through the text messaging communication channel 198b.
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[0067] However, the contact 196 may choose to respond to the agent’s 194A text message
through the Internet chat, and the agent 194A may receive the new communication from the
contact 196 across the Internet chat communication channel 198a. The agent 194A may
choose to respond to the contact 196 through the Internet chat communications channel 198a,
so the agent 194A may select the Internet chat communication channel 198a from the list of
communication channels presented to the agent 194A by the channel manager 140. In
response, the channel manager 140 may automatically switch the communication channel from
the text messaging communication channel 198b to the Internet chat communication channel
198a, such that any subsequent communications from the agent 194A to the contact 196 are
transmitted across the Internet chat communication channel 198a. Accordingly, the agent 194A
may submit a communication for transmission across the Internet chat communication channel
198a, the channel manager 140 may send the communication across the channel 198a, and the
contact 196 may receive the communication through the Internet chat communication channel
198a.

[0068] Nevertheless, the channel manager 140 may automatically display all communications
to/from the agent 194A in a communication panel of a GUI displayed to the agent 194A, such
that the communications comprising the interaction (e.g., between the agent 194A and the
contact 196) are listed in chronological order, regardless of communication channel, to allow the
agent 194A to easily interpret the logical flow of the interaction. In certain aspects, and as
described further herein, the channel manager 104 may filter the communications in the GUI to
isolate communications to one or more communication channels 198a-n in response to
selection from a channel filter list by the agent 194A. For example, the agent 194A may desire
to view the communications transmitted across just the Internet chat communications channel
198a. In this example, the agent 194A may select the Internet chat communications channel
198a from the channel filter list, and the channel manager 140 may filter the displayed
communications to display only those communications that were transmitted across the Internet

chat communications channel 198a.

[0069] Moreover, the channel manager 140 may display all communications comprising the
interaction with visual indicators that indicate the respective communications channels 198a-n
through which the communications were transmitted. Continuing the above example, the
communications transmitted across the Internet chat communications channel 198a would

include an associated Internet chat visual indicator, and the communications transmitted across
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the text messaging communications channel 198b would include an associated text messaging

visual indicator.

[0070] Additionally, in certain aspects, the agent 194A may desire and/or need to transfer all
or a portion of the interaction to another agent 194B. The channel manager 140 may display a
transfer option to the agent 194A through the GUI, and the agent 194A may select the transfer
option to transfer the portion(s) of the interaction. Continuing the above example, the agent
194A may select the transfer option in order to transfer the text messaging communication
channel 198b to the agent 198B. The channel manager 140 may receive the selection from the
agent 194A, and may transfer the connection of the text messaging communication channel
198b from the agent 194A to the agent 194B, as well as the communications transmitted across
the text messaging communication channel 198b and/or the other communication channels
198a-n included as part of the interaction. In this manner, the agent 194B may receive the
necessary communications to understand the purpose of the interaction, and may automatically
have a communication channel (198b) to begin communicating with the contact 196 once the
connection transfer by the channel manager 140 is completed. In some aspects, the
communication channels 198a-n may have and/or otherwise be related to one another, such
that transferring one communication channel 198a-n may necessarily require transferring
some/all other related communication channels 198a-n. The relationships between/among
communication channels 198a-n are further discussed herein in reference to FIGS. 2A, 2B, and
4.

[0071] Returning to FIG. 1E, the channel manager 140 may access the memory module 193
in order to retrieve/obtain information related to contacts 196. For example, if the agent 194A
connects to the interaction with the contact 196 through the channel manager 140, then the
agent 194A may access memory module 193 to obtain information about the contact 196
participating in the chat interaction. The memory module 193 may store information related to a
contact 196 or another agent 194B, such as, number of prior interactions, length of prior
interactions, channel type (e.g., MMS/SMS message, Internet chat, email, phone call, etc.) of
prior interactions, contact 196 type information, and/or any other suitable data or combinations
thereof. Thus, in this manner, the agent 194A may obtain information from the memory module
193 about the contact 196 and/or another agent 194B before, during, or after an interaction.

[0072] Moreover, before, during, and/or after such interactions, the capacity predictor 140A
may obtain and/or analyze data related to the agent 194A-B and the contact 196 to
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track/determine agent capacity and contact conversation data and/or patterns in order to
determine optimal contact-agent pairings for chat interactions. Namely, the capacity predictor
140A may track an agent’s 194A-B interactions, and more specifically a number of active
communication channels, in order to determine an agent’s 194A-B capacity at any given time.
An “active” communication channel may generally indicate a channel in which the most recent
response provided by the contact was transmitted within an interaction period threshold (e.g., 5
minutes, 30 minutes, 1 hour, etc.) or within an interaction frequency threshold (e.g., only 1
message per 5 minutes, only 1 message per 5 hours, etc.), and a “dormant” communication
channel may generally indicate a channel in which the most recent response provided by the
contact was not transmitted within the interaction period threshold or within the interaction
frequency threshold. In any event, the capacity predictor 140A may also make decisions related
to the determined agent capacity, such as whether or not an agent 194A-B has sufficient
capacity to handle an additional interaction/communication channel, when the agent 194A-B will
likely have sufficient capacity to handle an additional interaction/communication channel, and/or
what type(s) of interactions/communication channels the agent 194A-B may have capacity to
handle. Thus, the capacity predictor 140A may alleviate interaction queue build-up and
maximize agent utilization by dynamically analyzing the capacity of each individual agent 194A-
B.

[0073] As part of this dynamic agent capacity analysis, the capacity predictor 140A may
determine an agent’'s 194A-B capacity based on the number of active
interactions/communication channels and dormant chat interactions/communication channels
currently handled by the agent 194A-B. For example, the capacity predictor 140A may combine
the number of active communicatiaon channels a particular agent 194A-B has to yield a
cumulative active communication channel value. The capacity predictor 140A may then
determine a capacity of the agent 194A-B based on the cumulative active communication
channel value. The capacity of the agent 194A-B may determine whether or not the agent
194A-B has available capacity to accept additional interaction assignments across a
communication channel and/or in general, and the capacity may be a dynamic allocation
between the active interactions/communication channels and the dormant
interactions/communication channels currently assigned to the agent 194A-B. As a result, the
capacity predictor 140A enables a contact system to dynamically assign contacts 196 to agents
194A-B based on an interpretation of the agent's 194A-B capacity, such as predicted response
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times for each of the agent’s 194A-B assigned interactions/communication channels (active and

dormant).

[0074] The channel manager 140 may also analyze information associated with a contact
196 in order to determine a conversation pattern of the contact 196. The conversation pattern
of a contact 196 may generally indicate a level of interaction/engagement required from an
agent 194A-B in order to successfully dispose and/or otherwise terminate the chat interaction.
For example, a conversation pattern for a first contact may indicate that an agent 194A-B may
need to respond relatively quickly (e.g., within 1 minute or less) to the first contact, and that the
entire interaction may take place over a relatively short timeframe (e.g., 10 minutes or less). In
this example, the channel manager 140 may analyze response times and interaction disposition
times for three agents (e.g., a first agent, a second agent, and a third agent), and may
determine that the second agent has a typical response time and interaction disposition time
that is similar to the conversation pattern for the first contact. Thus, the channel manager 140
may assign the first contact to the second agent.

[0075] The channel manager 140 may obtain/receive information associated with the contact
196 from, for example, the request to initiate the interaction transmitted by the contact 196, the
memory module 193, and/or any other suitable location or combinations thereof. For example,
the request transmitted by the contact 196 in order to initiate the interaction may include
contextual data (e.g., metadata) that the channel manager 140 may analyze to determine a
conversation pattern, such as a contact’s 196 country, a contact’s 196 customer type (e.g., high
priority contact, low priority contact, contact requiring extensive interaction with agent, etc.),
products purchased by the contact 196, number of prior interactions with the contact 196, a
contact’s 196 type, and/or other suitable contextual data or combinations thereof. Based on this
contextual data, the channel manager 140 may determine and/or update a contact’'s 196
conversation pattern in order to assign the contact 196 to an optimal agent (e.g., agents 194A-
B).

[0076] Additionally, or alternatively, the channel manager 140 may analyze a contact’s 196
responses to an agent 194A during an interaction to actively update the contact's 196
conversation pattern. For example, the channel manager 140 may include and/or access a
natural language processing (NLP) module (not shown) or other suitable language analysis
software in order to analyze (e.g., parse, interpret, etc.) the contact's 196 responses during the
interaction. Based on this analysis of the contact's 196 responses, the channel manager 140
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may update the contact's 196 conversation pattern to better reflect the current conversation
patterns of the contact 196. If, for example, the updated conversation pattern of the contact 196
indicates that the agent 194B is a more ideal/optimal fit for the contact 196 than the agent 194A,
then the channel manager 140 may display the transter option to the agent 194A, the agent
194A may choose to transfer the communications and communication channel connections to
the agent 194B, and the channel manager 140 may transfer the communications and
communication channel connections to the agent 194B in order to enable the agent 194B to

progress the interaction with the contact 196.

[0077] As mentioned, the capacity predictor 140A may generally receive inputs from the
contact 196, the agents 194A-B, the memory module 193, and/or any other suitable location or
combinations thereof to output a capacity of an agent 194A-B. In certain instances, outputting
the agent capacity may be or include a prediction of an expected capacity of the agent 194A-B,
which may include and/or otherwise indicate a predicted compatibility between the agent 194A-
B and the contact 196 (e.g., a predicted contact-agent match).

[0078] The capacity predictor 140A may be trained using data corresponding to contacts 196
and agents 194A-B. Namely, the capacity predictor 140A may be trained using a training
dataset comprising historical contact-agent interaction data, agent capacities, and conversation
patterns of contacts. This historical contact-agent interaction data may include historical data
related to a contact’s and/or an agent’s interactions with agent’'s/contact’s during chat
interactions, such as message frequency, messages from the contact/agent, contextual
information (e.g., products purchased by the contact, number of prior interactions with the
contact), and/or other suitable historical interaction data or combinations thereof. Using this
training dataset, the capacity predictor 140A may be trained to output the capacity of an agent
194A-B and/or a prediction of an expected capacity of an agent 194A-B.

[0079] Additionally, or alternatively, the capacity predictor 140A may be or include a machine
learning (ML) model configured to receive inputs from the contact 196, the agents 194A-B, the
memory module 193, and/or any other suitable location or combinations thereof to output a
capacity of an agent 194A-B and/or a prediction of an expected capacity of an agent 194A-B.
For example, the capacity predictor 140A may include a machine learning model, or algorithm
for training a machine learning model, that is configured to receive historical contact-agent
interaction data, agent capacities, and/or conversation patterns of contacts as input in order to
output predictions of expected capacities of agents and/or contact-agent pairings. The capacity
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predictor 140A may be trained to determine optimal contact-agent pairings that are included as
part of the predictions of expected capacities of agents.

[0080] In various aspects, a machine learning model of the capacity predictor 140A may be
trained using a reinforcement machine learning program or algorithm, a supervised machine
learning program or algorithm, or an unsupervised machine learning program or algorithm. The
machine learning program or algorithm may employ, for example, a state-action-reward-state
(SARS) algorithm, which may be a state-action-reward-state-action (SARSA) algorithm. In
some aspects, the artificial intelligence and/or machine learning based algorithms, as used to

train the capacity predictor 140A, may be included as a library.

[0081] Machine learning as applied to the capacity predictor 140A may involve identifying and
recognizing patterns in existing data, such as historical contact-agent interaction data, agent
capacities, and conversation patterns of contacts, in order to facilitate making predictions or
identification for subsequent data (such as predicting expected capacities of agents and/or
contact-agent pairings). For example, a machine learning model, such as the machine learning
model of the capacity predictor 140A, as described herein, may be created and trained based
upon training data (e.g., data or information regarding contacts, agents, arrival times, log in or
log out times, handle times, sales or transaction information, telecommunication cannection
status or utilization, memory or processor resource utilization of the contact center system, or
other information or data described herein) as inputs or data (which may be termed “features”
and “labels”) in order to make valid and reliable predictions for new inputs, such as testing level
or production level data or inputs (e.g., for predicting expected capacities of agents and/or
contact-agent pairings).

[0082] Generally speaking, in reinforcement machine learning, a machine learning program
operating on a server, computing device, or otherwise processors, is tasked with performing
actions (e.g., predicting expected capacities of agents) in an environment in order to maximize a
cumulative reward. Reinforcement learning does not require labelled input/output pairs be
presented, and similarly does not rely upon explicit corrections to sub-optimal actions. Instead,
reinforcement learning primarily focuses on determining a balance between exploration of
unknown relationships and exploitation of known relationships. Many reinforcement learning
algorithms also use dynamic programming techniques, and the environment is typically stated in
the form of a Markov decision process (MDP).
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[0083] In supervised machine learning, a machine learning program operating on a server,
computing device, or otherwise processors, may be provided with example inputs (e.g.,
“features”) and their associated, or observed, outputs (e.g., “labels”) in order for the machine
learning program or algorithm to determine or discover rules, relationships, patterns, or
otherwise machine learning “models” that map such inputs (e.g., “features”) to the outputs (e.g.,
labels), for example, by determining and/or assigning weights or other metrics to the model
across its various feature categories. Such rules, relationships, or otherwise models may then
be provided subsequent inputs in order for the model, executing on a server, computing device,
or otherwise processors as described herein, to predict or classify, based on the discovered
rules, relationships, or model, an expected output, score, or value.

[0084] In unsupervised machine learning, the server, computing device, or otherwise
processors, may be required to find its own structure in unlabeled example inputs, where, for
example multiple training iterations are executed by the server, computing device, or otherwise
processors to train multiple generations of models until a satisfactory model, e.g., a model that
provides sufficient prediction accuracy when given test level or production level data or inputs, is
generated.

[0085] Reinforcement learning, supervised learning, and/or unsupervised machine learning
may also comprise retraining, relearning, or otherwise updating models with new, or different,
information, which may include information received, ingested, generated, or otherwise used

over time. The disclosures herein may use one or more of such reinforcement, supervised, or

unsupervised machine learning techniques.

[0086] Itis to be understood that capacity predictor 140A may be used to determine
capacities of agents 194A-B and/or predictions of expected agent capacity, using artificial
intelligence (e.g., a machine learning model of capacity predictor 140A) or, in alternative
aspects, without using artificial intelligence.

[001] FIG. 2A depicts a block diagram of a generic node 200A at an example contact center
system, in accordance with various aspects of the present disclosure. That is, for example, nodes
173A, 173B, 173C, 173D of FIG. 1C may be implemented using pairing node 200A. In the
embodiment shown, node 200 includes modules (e.g., microservices), such as, for example, the
modules described in FIG. 1E (e.g., channel manager 140, capacity predictor 140A, etc.) and a
shared memory segment (SHM) 286 within memory 284. Specifically, in the example shown,
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node 200A includes three microservices: channel manager service 288, and feature services
282A, 282B, ... 282N. For example, there may be a separate feature service for each channel,
which detects, establishes, and manages contact-agent interactions across said channel. For
example, there may be a web messaging features service, a chat messaging feature service, a

video feature service, a texting feature service, a voice feature service, etc.

[002] Each microservice includes a shared memory submodule 290 (a.k.a., shared memory
library (SHM_lib)) that enables the microservice in which it is contained to read from and write
to SHM 286. In one embodiment, cach microservice is contained within its own container (¢.g.,
a Docker® container). In one embodiment, one or more of the modules described in FIG. 1E
(e.g., channel manager 140, capacity predictor 140A, etc.) a includes an instance of SHM_lib
290. In some embodiments, each microservice is trusted to operate on shared memory segment
286 through functions of SHM_lib 290, eliminating the need for an operating system kernel to
manage memory protection among different microservices. Moreover, each microservice may be
developed and maintained more efficiently becanse any complexity of operating on shared

memory segment 286 is implemented and managed by the SHM_lib 290 of each microservice.

[0087] FIG. 2B depicts a block diagram of an example graphical user interface (GUI) 200 that
enables an agent to view communications and interact with a contact through multiple
communication channels simultaneously, in accordance with various aspects of the present
disclosure. The example GUI 200B may be rendered by the channel manager (e.g., channel
manager 140), or the various microservices of node 200A, at an agent’s terminal (e.g., an
agent’s computing device) in order to enable the agent to perform many of the actions described
herein with respect to the systems and methods of the present disclosure. More specifically,
and as a result of an agent interacting with the example GUI 200B, the example GUI 200B may
enable an agent to view/send communications and other data across multiple communication
channels corresponding to interactions with a contact that are handled by the agent.

[0088] The example GUI 200A includes an interaction panel 210, a communication panel
220, a historical interaction panel 230, a communication channel filter button 240, an icon bar
250, a contact profile button 260, and a transfer button 270. The present disclosure
contemplates that any of the components of GUI 200A may be in any arrangement, and may be
visible or hidden at different times, according to various embodiments of the present disclosure.
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[0089] Generally speaking, the interaction panel 210, the communication panel 220, and the
historical interaction panel 230 may display all relevant information related to a contact and a
corresponding interaction that an agent may want and/or require in order to successfully
conduct the interaction with the contact. For example, the interaction panel 210 may display
interaction indications 210A, 210B that are each representative of contact interaction sets
currently handled by an agent. By selecting one of the interaction indications 210A, 210B, the
agent may transition from, for example, a first set of interactions with a first contact
{corresponding to interaction indication 210A) to a second set of interactions with a second
contact (corresponding to interaction indication 210B). Further, as a result of transitioning from
a first set of interactions to a second set of interactions, the channel manager 140 may cause
the communication panel 220 to change the displayed communications from communications of
the first set of interactions with the first contact to communications of the second set of
interactions with the second contact.

[0090] Accordingly, the communication panel 220 generally displays communications 220A,
220C transmitted by either the agent or a selected contact, and may enable the agent to
transmit subsequent communications, configure predefined content, and/or configure capacities
of the agent with the selected contact. In particular, the communication panel 220 includes a
first communication 220A, a first visual indicator 220B, a second communication 220C, a
second visual indicator 220D, a communication entry field 220E, a predefined content
configuration button 220F, and a capacity button 220G.

[0091] The first communication 220A may generally represent a communication received
from a contact, and that is displayed to an agent for reading/response. The first visual indicator
220B may generally be an indication of a communication channel, across which, the first
communication 220A was transmitted to the agent, and the indicator 220B may be and/or
include characters, numbers, images, symbols, and/or any other suitable graphical
representation or combinations thereof. For example, the first communication 220A may be
transmitted across a text message communication channel, such that the first visual indicator
220B may be and/or include a text bubble graphic representing the text message
communication channel. Similarly, as another example, the first communication 220A may be
transmitted across a voice/telephone communication channel, such that the first visual indicator
220B may be and/or include a telephone image/graphic representing the voice/telephone

communication channel.
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[0092] The second communication 220C may generally represent a communication entered
by an agent into the communication entry field 220E for transmission to a contact in response to
the first communication 220A. The second visual indicator 220D may generally be an indication
of a communication channel, across which, the second communication 220C was transmitted to
the contact, and the indicator 220D may be and/or include characters, numbers, images,
symbols, and/or any other suitable graphical representation or combinations thereof. For
example, the second communication 220C may be transmitted across an email communication
channel, such that the second visual indicator 220D may be and/or include an envelope
image/graphic representing the email communication channel. Similarly, as another example,
the second communication 220C may be transmitted across an Internet chat communication
channel, such that the second visual indicator 220B may be and/or include a cloud
image/graphic representing the Internet chat communication channel.

[0093] The predefined content configuration button 220F and the capacity button 220G
generally enable an agent to configure various aspects of the chat interactions displayed on the
GUI 200. Namely, the predefined content configuration button 220F enables an agent to
configure automatic responsive communications to contacts in the event that, for example, an
agent is responding to a first contact when a second contact communicates with the agent. The
automatic responsive communications may include predefined content that the agent manually
inputs using the predefined content configuration button 220F, quick replies to contact
communications that satisfy certain criteria, rich links that provide contacts with selectable links
to answer contact questions and/or otherwise inform the contacts, list pickers that provide
contacts with a series of predefined prompts/responses that contacts may click and/or otherwise
interact with in order to receive desired information, and/or any other suitable automatic

responsive communications or combinations thereof.

[0094] The capacity button 220G enables an agent to define capacities for the agent based
on various metrics and for various communication channels. In particular, an agent interacting
with the capacity button 220G may be presented with various options and/or other GUIs (not
shown) to define the agent’s capacity threshold for interactions and communication channels.
These options may include an option to define a capacity threshold for interactions
communicated over voice communication channels, chat communication channels (e.g.,
Internet chat), email communication channels, messaging communication channels (e.g., MMS,
SMS), and/or any other communication channels. The options may also provide more granular
definition capabilities for the agent, such that the agent may define when the agent may receive
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new interactions over any suitable communication channel based on the current number of
interactions the agent has over each individual communication channel type. For example, the
capacity button 220G may enable an agent to define that the agent can receive new interactions
across an email communication channel if the agent has fewer than 2 interactions across a
voice communication channel, fewer than 3 interactions across a chat communication channel,
fewer than 4 interactions across the email communication channel, and fewer than 3

interactions across a messaging communication channel.

[0095] In some examples, the capacity button 220G is inaccessible to specific agents, and is

available to a manager who sets capacity thresholds for all agents at the contact center system.

[0096] Thus, the channel manager 140 (e.g., the capacity predictor 140A) or the various
microservices of node 200A may determine when the agent’s capacity has reached/exceeded
the agent’s defined capacity threshold, and that new interactions should be routed to other
agents. For example, the channel manager 140 or the various microservices of node 200A may
determine the agent’s capacity based on the agent’'s cumulative active communication channel
value, the manager 140 or the various microsetrvices of node 200A may compare the agent’s
capacity to the agent’s defined capacity threshold, and the manager 140 or the various
microservices of node 200A may assign/route a new contact to another agent if the agent’s

capacity exceeds the agent’s defined capacity threshold.

[0097] The historical interaction panel 230 generally includes information relating to historical
interactions a particular contact has conducted with one or more agents at a contact center.

The historical interaction panel 230 may display a prior interaction transcript 230A that lists the
communications between the contact and an agent during a prior interaction. Similar to the
communication panel 220, the prior interaction transcript 230A may include visual indicators for
each of the communications represented in the prior interaction to indicate which
communication channel was used during the prior interaction. The prior interaction transcript
230A may also include an indication of the prior agent that participated in the interaction with the
contact, such that an agent viewing the transcript 230A may contact the prior agent to discuss
the transcript 230A, if appropriate.

[0098] The historical interaction panel 230 may also include contact notes 230B that may
include aggregate notes about the contact that were recorded by one or more agents
corresponding to one or more of the prior interactions in which the contact participated. For
example, the contact notes 230B may indicate that the contact prefers to communicate across a
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text messaging communication channel, and that the contact prefers not to communicate across
a voice communication channel. Accordingly, the agent viewing the historical interaction panel
230 may determine that communicating with the contact across a text messaging
communication channel may be an optimal form of communication in order to increase
responsiveness/throughput.

[0099] The communication channel filter button 240 and the icon bar 250 may generally
enable an agent to filter communication channels used to communicate with a contact during an
interaction. More specifically, the communication channel filter button 240 may enable an agent
to selectively filter the communications displayed in the communication panel 220. For
example, an agent may desire that only communications transmitted across a text messaging
communications channel are displayed in the communication panel 220. The agent may
interact with the communication channel filter button 240, which may render a list, a pop-up box,
and/or other suitable selection field that includes each communication channel type across
which the agent has either transmitted a communication to the contact and/or can transmit a
communication to the contact. The agent may select the text messaging communication
channel from the selection field, and the channel manager 140 may filter the communications
that have been transmitted as part of the interaction to display only those communications that
were transmitted across the text messaging communication channel. Of course, it should be
appreciated that the communication channel filter button 240 may enable an agent to select
multiple communication channels for the channel manager 140 to filter (e.g., text messaging

communication channel and voice communication channel).

[00100] The icon bar 250 may enable an agent to select a communication channel, across
which, subsequent communications from the agent to the contact may be transmitted.
Accordingly, the icon bar 250 may include multiple icons 250A, 250B that correspond to the
various communication channels the agent may use to transmit communications to the contact.
The icons 250A, 250B may be or include characters, numbers, images, symbols, and/or any
other suitable graphical representation or combinations thereof. For example, an agent may
desire that a subsequent communication to a contact is transmitted across a text messaging
communications channel, and the agent may interact (e.g., click, tap, swipe, gesture, etc.) with
the text message icon 250A on the icon bar 250. The channel manager 140 and/or the various
microservices of node 200A may then switch the communication channel to the text messaging
communication channel, and a subsequent communication entered by the agent into the

communication entry field 220E may be transmitted to the contact across the text messaging
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communication channel. Further in this example, the agent may then desire that a second
subsequent communication to a contact is transmitted across an email communications
channel, and the agent may interact (e.g., click, tap, swipe, gesture, etc.) with the email icon
250B on the icon bar 250. The channel manager 140 and/or the various microservices of node
200A may then switch the communication channel from the text messaging communication
channel to the email communication channel. Accordingly, the second subsequent
communication entered by the agent into the communication entry field 220E may be
transmitted to the contact across the email communication channel, in that an email containing
the contents of the second subsequent communication may be sent to the contact’s email
account across the email communication channel.

[00101] The contact profile button 260 may generally enable an agent to view and/or
otherwise retrieve/obtain information about a contact with whom the agent is conducting a chat
interaction. When an agent interacts with the button 260, the channel manager 140 and/or the
various microservices of node 200A may, for example, access the memory module 193 or the
SHM 286 to retrieve information about the contact, and may display the contact information in
the historical interaction panel 230. Additionally, or alternatively, the contact may interact with
the contact profile button 260 in order to enter information about the contact for storage at the
memory module 193 or the SHM 286 and/or any other suitable location.

[00102] The transfer button 270 may generally enable an agent to electively transfer
communications to other agents. When an agent interacts with the transfer button 270, the
channel manager 140 may request that the agent specify which communication channels the
agent desires to transfer for a selected contact. The agent may input specific communication
channels of a particular interaction, and/or the agent may indicate that an entire interaction
should be transferred to another agent. In a first example, the channel manager 140 and/or the
various microservices of node 200A may then present the agent with transfer options that may
include current agents who have capacity to handle the interaction(s) and/or communication
channels indicated by the agent. The agent may then further select an agent or agents to
receive the indicated chat interaction(s) and/or communication channels, and the channel
manager 140 and/or the various microservices of node 200A may request that the indicated
agent(s) accept the transfer. If the indicated agent(s) accept the transfer, then the channel
manager 140 may transfer the communications corresponding to the indicated interaction(s)
and/or the communication channels, as well as the connections across the corresponding

communication channels so that the accepting agents may continue the interaction with the
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contact across the transferred communication channel. In a second example, the interaction(s)
and/or communication channels indicated by the agent may be sent to an interaction queue,
available for servicing by the next available agent, or to a pool of available agents, such that an
agent is selected by the channel manager 140 and/or the various microservices of node 200A,
according to various capacity determinations as discussed previously herein.

[00103] FIG. 3 illustrates a method 300 for transitioning a multi-channel call center customer
experience via user interfaces, in accordance with aspects of the present disclosure. The
method 300 comprises an algorithm or computing instructions, as may be implemented in a
contact center or contact center system (e.g., contact center system 100A), and may involve the
processing of input data and the generation of output data, both of which may comprise call
center related data, including data regarding agents, contacts (or events thereof, including
arrival of contacts and/or capacity of agents), and/or communications between agents and
contacts, and other data, as described herein. Input data and output data receipt, transmission,
and/or generation may be implemented in hardware or software components of a contact center
system. For example, specific electronic components may be employed in a reinforcement
learning algorithm, as implemented on one or mare processors and/or memaries of a contact
center system (e.g.. contact center system 100A), or similar or related circuitry for implementing
the functions associated with transitioning a multi-channel call center customer experience via

user interfaces.

[00104] Additionally, one or more processors operating in accordance with computing
instructions may implement the functions associated with transitioning a multi-channel call
center customer experience via user interfaces, as described herein, including for method 300.
Such instructions may be stored on one or more non-transitory processor readable storage
media (e.g., a magnetic disk or other storage medium), or transmitted to one or more
processors via one or more signals embodied in one or more carrier waves, for example, across
one or more computer buses and/or computer networks. In various aspects, the one or more
processors that implement the algorithm of method 300, or otherwise execute the computing
instructions as described herein, may comprise one or more processors of a computing device
of the contact center system itself, such as one or more processors of a computing device,
server (e.g., channel manager 140 and/or the microservices of node 200A), router, or the like
that is communicatively coupled to the contact center system.
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[00105] The method 300 includes obtaining, by a communications server, contact information
of a contact (block 310). The method 300 further includes establishing, by the communications
server, a first connection between a contact and an agent terminal over a first communication
channel (block 320). In certain aspects, the method 300 further includes receiving, by the
communications server from the agent terminal, a selection from an icon bar of the agent
terminal. In these aspects, the icon bar comprises a portion of the GUI (e.g., GUI 200) that is
configured to switch between communication channels. The communication channels may
include one or more of: (i) a voice communication channel, (ii} a video communication channel,
(iify an email communication channel, (iv) a text message communication channel, (v) a
messenger application communication channel, {vi) a screen-sharing communication channel,

or (vii) a co-browsing communication channel.

[00106] The method 300 further includes establishing, by the communications server, a
second connection between the contact and the agent terminal over a second communication
channel (block 330). Establishing the second connection between the contact and the agent
terminal may be based on, for example, the contact information of the contact. The method 300
further includes sending a first communication to the contact from the agent terminal across the
second communication channel (block 340). The method 300 further includes receiving, at the
agent terminal, a second communication from the contact across the second communication
channel (block 350). In some aspects, the method 300 further includes receiving, at the agent
terminal, the second communication from the contact across the second communication
channel. Further in these aspects, either the first communication channel or the second
communication channel may be configured to receive communications including one or more of:

(i} audio data, (ii) video data, (iii) image data, or (iv) text data.

[00107] The method 300 further includes displaying, in a communication panel of a graphical
user interface (GUI) of the agent terminal, the first communication with a first visual indicator
and the second communication with a second visual indicator (block 360). As mentioned, the
first visual indicator and the second visual indicator indicate communication channels across

which the first communication and the second communication are respectively transmitted.

[00108] In certain aspects, the method 300 further includes receiving, at the GUI of the agent
terminal, a selection (e.g., at the communication channel filter button 240) indicating to apply a
communication channel filter limiting communication to the first communication channel.

Further in these aspects, the method 300 may further include removing, based on the
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communication channel filter, one or more communications transmitted across the second
communication channel from a communication panel of the GUI. Moreover, the method 300
may further include displaying, in the communication panel {e.g., communication panel 220) of
the GUI, one or more communications transmitted across the first communication channel.

[00109] Insome aspects, the method 300 may further include displaying, in a historical
interaction panel (e.g., historical interaction panel 230) of the GUI of the agent terminal, at least
one of: (i) a prior communication between the contact and a second agent terminal, (ii) contact
notes, or (iiiy communication channel information corresponding to the first communication

channel or the second communication channel.

[00110] FIG. 4 illustrates a method 400 for transferring communications between agents in
response to a first agent interacting with a transfer button 270 displayed as a portion of a
communication panel 220 of the GUI 200 of FIG. 2, in accordance with various aspects of the
present disclosure. The method 400 comprises an algorithm or computing instructions, as may
be implemented in a contact center or contact center system (e.g., contact center system 100A),
and may involve the processing of input data and the generation of output data, both of which
may comprise call center related data, including data regarding agents, contacts (or events
thereof, including arrival of contacts and/or capacity of agents), and/or communications between
agents and contacts, and other data, as described herein. Input data and output data receipt,
transmission, and/or generation may be implemented in hardware or software components of a
contact center system. For example, specific electronic components may be employed in a
reinfarcement learning algorithm, as implemented on one or more processors and/or memories
of a contact center system (e.g., contact center system 100A), or similar or related circuitry for
implementing the functions associated with transferring communications between agents in

response to a first agent interacting with a transfer button 270.

[00111] Additionally, one or more processors operating in accordance with computing
instructions may implement the functions associated with transferring communications between
agents in response to a first agent interacting with a transfer button 270, as described herein,
including for method 400. Such instructions may be stored on one or more non-transitory
processor readable storage media (e.g., a magnetic disk or other storage mediumy), or
transmitted to one or more processors via one or more signals embodied in one or more carrier
waves, for example, across one or more computer buses and/or computer networks. In various

aspects, the one or more processors that implement the algorithm of method 400, or otherwise
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execute the computing instructions as described herein, may comprise one or more processors
of a computing device of the contact center system itself, such as one or more processors of a

computing device, server (e.g., channel manager 140 and/or the microservices of node 200A),

router, or the like that is communicatively coupled to the contact center system.

[00112] The method 400 includes clustering, by the communications server, one or more
secondary communications of the second communication channel with one or more primary
communications of the first communication channel into a communication channel cluster (block
410). The first communication channel may be a parent communication channel within the
communication channel cluster and the second communication channel may be a child
communication channel within the communication channel cluster. Generally speaking, the
parent communication channel may be a highest priority channel, such that if the parent
communication channel is transferred to a first agent, all child communication channels are also
transferred to the first agent. Accordingly, the child communication channels are lower priority
channels, such that if a first child communication channel is transferred to a first agent, then
only the first child communication channel (and any child channels to the first child
communication channel) are transferred to the first agent. Thus, the parent communication
channel may remain with a second agent, and the first child communication channel (and any
child channels) may be transferred to the first agent.

[00113] In any event, the method 400 further includes receiving at the communications
server, a selection of a transfer option (e.g., via transfer button 270) to transfer at least a portion
of the communication channel cluster from the first agent terminal to a second agent terminal
(block 420). The transfer option may be displayed as a portion of the communication panel
{e.g., communication panel 220) of the GUI (e.g., GUI 200), and in certain instances, the
transfer option may be or include the transfer button 270.

[00114] The method 400 further includes determining whether or not the indicated portion of
the communication channel cluster includes a parent communication channel or just children
communication channels (block 430). If the channel manager 140 determines that the indicated
portion of the communication channel cluster includes a parent communication channel (Parent
branch of block 430}, then the method 400 may further include transferring the communication
channel cluster to the second agent terminal (block 440). However, if the channel manager 140
determines that the indicated portion of the communication channel cluster includes only
children communication channels (Child branch of block 430), then the method 400 may further
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include transferring the portion of the communication channel cluster to the second agent
terminal (block 450).

[00115] In certain aspects, the agent terminal is a first agent terminal, and the method 400
further includes transferring the one or more primary communications of the first communication
channel from the first agent terminal to a second agent terminal. Further in these aspects, the
method 400 may include identifying, by the communications server, that the first communication
channel is the parent communication channel and that the second communication channel is
the child communication channel. The method 400 may additionally include transferring the one
or more secandary communications of the second communication channel from the first agent

terminal to the second agent terminal.

[00116] In some aspects, the agent terminal is a first agent terminal, and the method 400
further includes receiving, by the communications server from the first agent terminal, a transfer
request to transfer the one or more secondary communications of the second communication
channel from the first agent terminal to a second agent terminal. Further in these aspects, the
method 400 may include identifying, by the communications server, that the second
communication channel is the child communication channel within the communication channel
cluster and that the first communication channel is the parent communication channel within the
communication channel cluster. In these aspects, the method 400 may also include transferring
the one or more secondary communications of the second communication channel from the first
agent terminal to the second agent terminal without transferring the one or more primary
communications of the first communication channel from the first agent terminal to the second

agent terminal.

[00117] FIG. 5 illustrates a method 500 for establishing and sending predefined content to a
contact through an agent interacting with a predefined content configuration button 220F of the
GUI 200 of FIG. 2, in accordance with various aspects of the present disclosure. The method
500 comprises an algorithm or computing instructions, as may be implemented in a contact
center or contact center system (e.g., contact center system 100A), and may involve the
processing of input data and the generation of output data, both of which may comprise call
center related data, including data regarding agents, contacts (or events thereof, including
arrival of contacts and/or capacity of agents), and/or communications between agents and
contacts, and other data, as described herein. Input data and output data receipt, transmission,

and/or generation may be implemented in hardware or software components of a contact center
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system. For example, specific electronic components may be employed in a reinforcement
learning algorithm, as implemented on one or more processors and/or memories of a contact
center system (e.g., contact center system 100A), or similar or related circuitry for implementing
the functions associated with establishing and sending predefined content to a contact through
an agent interacting with a predefined content configuration button 220F.

[00118] Additionally, one or more processors operating in accordance with computing
instructions may implement the functions associated with establishing and sending predefined
content to a contact through an agent interacting with a predefined content configuration button
220F, as described herein, including for method 500. Such instructions may be stored on one
or more non-transitory processar readable storage media (e.g., a magnetic disk or other storage
medium), or transmitted to one or more processors via one or more signals embodied in one or
more carrier waves, for example, across one or more computer buses and/or computer
networks. In various aspects, the one or more processors that implement the algorithm of
method 500, or otherwise execute the computing instructions as described herein, may
comprise one or more processors of a computing device of the contact center system itself,
such as ane or mare processors of a computing device, server (e.g., channel manager 140
and/or the microservices of node 200A), router, or the like that is communicatively coupled to
the contact center system.

[00119] The method 500 includes receiving, at a communications server, an input from the
agent terminal to establish a predefined response list (block 510). The method 500 further
includes determining whether or not a predefined response list exists (block 520). For example,
the channel manager 140 and/or the various microservices of node 200A may access the
memory module 193 and/or the SHM 286 and/or any other suitable storage location to
determine whether or not the agent has previously defined a predefined response list. If the
channel manager 140 and/or the various microservices of node 200A determines that a
predefined response list does exist (YES branch of block 520), then the method 500 may
proceed to block 530. If the channel manager 140 and/or the various microservices of node
200A determines that a predefined response list does not exist (NO branch of block 520), then
the method 500 may proceed to block 540.

[00120] At block 530, the method 500 may include displaying, at the GUI on the agent
terminal, the set of predefined response lists. However, at block 540, the method 500 includes
displaying, at the GUI on the agent terminal, a predefined content configuration panel. The
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predefined content configuration panel may be displayed in response to the agent interacting
with the predefined content configuration button 220F. Thereafter, the method 500 may include
receiving, at the communications server from the agent terminal, one or more selections of
predefined content (block 550). Moreover, the method 500 may further include automatically
sending the first communication to the contact from the agent terminal across the second
communication channel based on a predefined response list (block 560).

[00121] FIG. 6 illustrates a method for routing new communications to an agent based on an
agent-defined capacity threshold input by the agent interacting with the capacity button 220G of
the GUI 200 of FIG. 2, in accordance with various aspects of the present disclosure. The
method 600 comprises an algorithm or computing instructions, as may be implemented in a
contact center or contact center system (e.g., contact center system 100A), and may involve the
processing of input data and the generation of output data, both of which may comprise call
center related data, including data regarding agents, contacts {or events thereof, including
arrival of contacts and/or capacity of agents), and/or communications between agents and
contacts, and other data, as described herein. Input data and output data receipt, transmission,
and/or generation may be implemented in hardware or software components of a contact center
system. For example, specific electronic components may be employed in a reinforcement
learning algorithm, as implemented on one or more processors and/or memories of a contact
center system (e.g., contact center system 100A), or similar or related circuitry for implementing
the functions associated with routing new communications to an agent based on an agent-

defined capacity threshold input by the agent interacting with the capacity button 220G.

[00122] Additionally, one or more processors operating in accordance with computing
instructions may implement the functions associated with routing new communications to an
agent based on an agent-defined capacity threshold input by the agent interacting with the
capacity button 220G, as described herein, including for method 600. Such instructions may be
stored on one or more non-transitory processor readable storage media (e.g., a magnetic disk
or other storage medium}, or transmitted to one or more processors via one or more signals
embodied in one or more carrier waves, for example, across one or more computer buses
and/or computer networks. In various aspects, the one or more processors that implement the
algorithm of method 600, or otherwise execute the computing instructions as described herein,
may comprise one or more processors of a computing device of the contact center system itself,

such as one or more processors of a computing device, server (e.g., channel manager 140
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and/or the various microservices of node 200A), router, or the like that is communicatively
coupled to the contact center system.

[00123] The method 600 includes receiving, at a communications server, a capacity
threshold corresponding to one or more communication channels as input on a capacity panel
of the GUI from a first agent terminal (block 610). The method 600 further includes receiving, at

the communications server, a new communication from a new contact (block 620).

[00124] The method 600 may further include determining whether or not the agent’s capacity
exceeds a capacity threshold (block 630). As previously mentioned, the agent may manually
define a capacity threshold through interacting with the capacity button 220G. If the channel
manager 140 and/or the various microservices of node 200A determine that the agent’s
capacity does not exceed the capacity threshold (YES branch of block 630), then the method
600 may further include routing, by the communications server, the new communication to a
second agent terminal (block 640). However, if the channel manager 140 and/or the various
microservices of node 200A determine that the agent’s capacity does exceed the capacity
threshold (NO branch of block 630), then the method 600 may further include routing, by the

communications server, the new communication to the first agent terminal (block 650).

[00125] In certain aspects, the agent terminal is a first agent terminal, the contact is a first
contact of a plurality of contacts communicating with the first agent terminal, and the method
600 further includes determining, by the communications server, a cumulative active
communication channel value corresponding to the first agent terminal. In these aspects, the
method 600 may further include determining, by the communications server, a first capacity of
the first agent terminal to receive communications across the first communication channel
based on the cumulative active communication channel value. Further, the method 600 may
include comparing, by the communications server, the first capacity to a capacity threshold, and
routing, by the communications server, a new communication from a new contact to a second

agent terminal based on the first capacily exceeding the capacity threshold.
[00126] Additional Considerations

[00127] The present techniques may involve the processing of input data and the generation
of output data to some extent. This input data processing and output data generation may be
implemented in hardware or software. For example, specific electronic components may be
employed in a channel manager or similar or related circuitry for implementing the functions

associated with a transitioning multi-channel call center customer experience via user
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interfaces, in accordance with the present disclosure as described above. Alternatively, one or
more processors operating in accordance with instructions may implement the functions
associated with a transitioning multi-channel call center customer experience via user
interfaces, in accordance with the present disclosure as described above. If such is the case, it
is within the scope of the present disclosure that such instructions may be stored on one or
more non-transitory processor readable storage media (e.g., a magnetic disk or other storage
medium), or transmitted to one or more processors via one or more signals embodied in one or

more carrier waves.

[00128] The description herein describes network elements, computers, and/or components
that may include one or more modules. As used herein, the term “module” may be understood
to refer to computing software, firmware, hardware, and/or various combinations thereof.
Modules, however, are not to be interpreted as software which is not implemented on hardware,
firmware, or recorded on a non-transitory processor readable recordable storage medium (i.e.,
modules are not software per se). Itis noted that the modules are exemplary. The modules
may be combined, integrated, separated, and/or duplicated to support various applications.
Also, a function described herein as being performed at a particular module may be performed
at one or more other modules and/or by one or more other devices instead of or in addition to
the function perfaormed at the particular module. Further, the modules may be implemented
across multiple devices and/or other components local or remote to one another. Additionally,
the modules may be moved from one device and added to another device, and/or may be
included in both devices.

[00129] The present disclosure is not to be limited in scope by the specific aspects described
herein. Indeed, other various aspects of and modifications to the present disclosure, in addition
to those described herein, will be apparent to those of ordinary skill in the art from the foregoing
description and accompanying drawings. Thus, such other aspects and modifications are
intended to fall within the scope of the present disclosure. Further, although the present
disclosure has been described herein in the context of at least one particular implementation in
at least one particular environment for at least one particular purpose, those of ordinary skill in
the art will recognize that its usefulness is not limited thereto and that the present disclosure
may be beneficially implemented in any number of environments for any number of purposes.
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CLAIMS

What is claimed is:

1. A method comprising:

obtaining, by a communications server, contact information of a contact;

establishing, by the communications server, a first connection between a contact and an
agent terminal over a first communication channel;

establishing, by the communications server, a second connection between the contact
and the agent terminal over a second communication channel;

sending a first communication to the contact from the agent terminal across the second
communication channel;

receiving, at the agent terminal, a second communication from the contact across the
second communication channel; and

displaying, in a communication panel of a graphical user interface (GUI) of the agent
terminal, the first communication with a first visual indicator and the second communication with
a second visual indicator, wherein the first visual indicator and the second visual indicator
indicate communication channels across which the first communication and the second
communication are respectively transmitted.

2. The method of claim 1, wherein establishing the first connection comprises
receiving, by the communications server from the agent terminal, a selection from an icon bar of
the agent terminal, the icon bar comprising a portion of the GUI that is configured to switch
between communication channels, the communication channels including one or more of: (i) a
voice communication channel, (ii) a video communication channel, (i) an email communication
channel, (iv) a text message communication channel, (v) a messenger application
communication channel, (vi) a screen-sharing communication channel, or (vii) a co-browsing

communication channel.

3. The method of claim 1, further comprising:

receiving, at the agent terminal, the second communication from the contact acrass the
second communication channel, wherein either the first communication channel or the second
communication channel is configured to receive communications including one or more of: (i)

audio data, (ii) video data, (iii) image data, or (iv) text data.
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4. The method of claim 1, further comprising:

clustering, by the communications server, one or more secondary communications of the
second communication channel with one or more primary communications of the first
communication channel into a communication channel cluster, wherein the first communication
channel is a parent communication channel within the communication channel cluster and the
second communication channel is a child communication channel within the communication

channel cluster.

5. The method of claim 4, wherein the agent terminal is a first agent terminal, and
the method further comprises:

transferring the one or more primary communications of the first communication channel
from the first agent terminal to a second agent terminal;

identifying, by the communications server, that the first communication channel is the
parent communication channel and that the second communication channel is the child
communication channel; and

transferring the one or more secondary communications of the second communication

channel from the first agent terminal to the second agent terminal.

6. The method of claim 4, wherein the agent terminal is a first agent terminal, and
the method further comprises:

receiving, by the communications server from the first agent terminal, a transfer request
to transfer the one or more secondary communications of the second communication channel
from the first agent terminal to a second agent terminal;

identifying, by the communications server, that the second communication channel is the
child communication channel within the communication channel cluster and that the first
communication channel is the parent communication channel within the communication channel
cluster; and

transferring the one or more secondary communications of the second communication
channel from the first agent terminal to the second agent terminal without transferring the one or
more primary communications of the first communication channel from the first agent terminal to

the second agent terminal.
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7. The method of claim 1, further comprising:

receiving, at the GUI of the agent terminal, a selection indicating to apply a
communication channel filter limiting communication to the first communication channel;

removing, based on the communication channel filter, one or more communications
transmitted across the second communication channel from a communication panel of the GUI;
and

displaying, in the communication panel of the GUI, one or more communications

transmitted across the first communication channel.

8. The method of claim 1, further comprising:

displaying, in a historical interaction panel of the GUI of the agent terminal, at least one
of: (i) a prior communication between the contact and a second agent terminal, (ii) contact
notes, or (iii) communication channel information corresponding to the first communication

channel or the second communication channel.

9. The method of claim 1, further comprising:
automatically sending the first communication to the contact from the agent terminal
across the second communication channel based on a predefined response list.

10. The method of claim 1, wherein the agent terminal is a first agent terminal, the
contact is a first contact of a plurality of contacts communicating with the first agent terminal,
and the method further comprises:

determining, by the communications server, a cumulative active communication channel
value corresponding to the first agent terminal;

determining, by the communications server, a first capacity of the first agent terminal to
receive communications across the first communication channel based on the cumulative active
communication channel value;

comparing, by the communications server, the first capacity to a capacity threshold; and

routing, by the communications server, a new communication from a new contact to a

second agent terminal based on the first capacity exceeding the capacity threshold.

11. A communications system comprising:
one or more processors; and
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a non-transitory computer-readable medium coupled to the one or more processors and
storing instructions thereon that, when executed by the one or more processors, cause the
communications system to:

obtain, by a communications server, contact information of a contact,

establish, by the communications server, a first connection between a contact
and an agent terminal over a first communication channel,

establish, by the communications server, a second connection between the
contact and the agent terminal over a second communication channel,

send a first communication to the contact from the agent terminal across the
second communication channel,

receive, at the agent terminal, a second communication from the contact across
the second communication channel, and

display, in a communication panel of a graphical user interface (GUI) of the agent
terminal, the first communication with a first visual indicator and the second
communication with a second visual indicator, wherein the first visual indicator and the
second visual indicator indicate communication channels across which the first

communication and the second communication are respectively transmitted.

12. The communications system of claim 11, wherein the instructions, when
executed by the one or more processors, further cause the communications system to:

receive, by the communications server from the agent terminal, a selection from an icon
bar of the agent terminal, the icon bar comprising a portion of the GUI that is configured to
switch between communication channels, the communication channels including one or more
of: (i} a voice communication channel, (ii) a video communication channel, (iii) an email
communication channel, (iv) a text message communication channel, (v) a messenger
application communication channel, (vi) a screen-sharing communication channel, or (vii) a co-
browsing communication channel.

13. The communications system of claim 11, wherein the instructions, when
executed by the one or more processors, further cause the communications system to:
receive, at the agent terminal, the second communication from the contact across the

second communication channel, wherein either the first communication channel or the second
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communication channel is configured to receive communications including one or more of: (i)

audio data, (ii) video data, (iii) image data, or (iv) text data.

14. The communications system of claim 11, wherein the instructions, when
executed by the one or more processors, further cause the communications system to:

cluster one or more secondary communications of the second communication channel
with one or more primary communications of the first communication channel into a
communication channel cluster, wherein the first communication channel is a parent
communication channel within the communication channel cluster and the second
communication channel is a child communication channel within the communication channel

cluster.

15. The communications system of claim 14, wherein the agent terminal is a first
agent terminal, and wherein the instructions, when executed by the one or more processors,
further cause the communications system to:

transfer the one or more primary communications of the first communication channel
from the first agent terminal to a second agent terminal;

identify that the first communication channel is the parent communication channel and
that the second communication channel is the child communication channel; and

transfer the one or more secondary communications of the second communication

channel from the first agent terminal to the second agent terminal.

16. The communications system of claim 14, wherein the agent terminal is a first
agent terminal, and wherein the instructions, when executed by the one or more processors,
further cause the communications system to:

receive, by the communications server from the first agent terminal, a transfer request to
transfer the one or more secondary communications of the second communication channel from
the first agent terminal to a second agent terminal;

identify that the second communication channel is the child communication channel
within the communication channel cluster and that the first communication channel is the parent
communication channel within the communication channel cluster; and

transfer the one or more secondary communications of the second communication
channel from the first agent terminal to the second agent terminal without transferring the one or
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more primary communications of the first communication channel from the first agent terminal to

the second agent terminal.

17. The communications system of claim 11, wherein the instructions, when
executed by the one or more processors, further cause the communications system to:

receive, at the GUI of the agent terminal, a selection indicating to apply a communication
channel filter limiting communication to the first communication channel;

remove, based on the communication channel filter, one or more communications
transmitted across the second communication channel from a communication panel of the GUI;
and

display, in the communication panel of the GUI, one or more communications

transmitted across the first communication channel.

18. The communications system of claim 11, wherein the instructions, when
executed by the one or more processors, further cause the communications system to:

display, in a historical interaction panel of the GUI of the agent terminal, at least ane of:
(i} a prior communication between the contact and a second agent terminal, (ii) contact notes, or
(i) communication channel information corresponding to the first communication channel or the

second communication channel.

19. The communications system of claim 11, wherein the agent terminal is a first
agent terminal, the contact is a first contact of a plurality of contacts communicating with the first
agent terminal, and wherein the instructions, when executed by the one or more processors,
further cause the communications system to:

determine a cumulative active communication channel value corresponding to the first
agent terminal;

determine a first capacity of the first agent terminal to receive communications across
the first communication channel based on the cumulative active communication channel value;

compare the first capacity to a capacity threshold; and

route a new communication from a new contact to a second agent terminal based on the

first capacity exceeding the capacity threshold.
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20. A tangible, non-transitory computer-readable medium storing instructions that,
when executed by one or more processors of a computing device, cause the computing device
to:

obtain contact information of a contact;

establish a first connection between a contact and an agent terminal over a first
communication channel;

establish a second connection between the contact and the agent terminal over a
second communication channel;

send a first communication to the contact from the agent terminal across the second
communication channel;

receive a second communication from the contact across the second communication
channel; and

display, in a communication panel of a graphical user interface (GUI) of the agent
terminal, the first communication with a first visual indicator and the second communication with
a second visual indicator, wherein the first visual indicator and the second visual indicator
indicate communication channels across which the first communication and the second

communication are respectively transmitted.
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