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may switch between the two on a dynamic and flexible basis. 
Other types of agent customer interaction, Such as email, 
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BLENDED AGENT CONTACT CENTER 

TECHNICAL FIELD 

This invention relates to voice processing and telephony, 
and more particularly, to a contact center technology which 
provides more flexible use of agents among a variety of 
multimedia interactions with customers. 

BACKGROUND OF THE INVENTION 

Call centers of widely varying Sizes and technologies 
have become prevalent over the past Several years. A call 
center can range from two or three agents to Several hundred 
agents or even larger. Typical examples of call centers might 
be a credit card company which is staffed with several 
hundred agents to handle customer calls, an airline reserva 
tion center, etc. A “contact' center is defined herein as a call 
center except that agent customer interaction is not limited 
to telephone calls. Rather, agents and customerS may interact 
with each other via e-mail, web chat, or any other media. 

Most contact centers include a variety of functions which 
are well known to those of skill in the art. For example, a 
contact center may include an integrated Voice response 
(IVR) system, whereby a user may interface with a computer 
and enter tones and commands to Send and receive infor 
mation. An additional feature which may be implemented in 
the contact center is a fax on demand (FOD) service. An 
FOD Service is an arrangement whereby a user may tele 
phone into the System and Specify through entered digits a 
particular document and a fax number at which the customer 
is available. The system will then fax the specified document 
to the customer. Other exemplary features and functions 
available in contact centers of the present day include 
predictive dialing capabilities, outbound calling 
applications, reporting capabilities, Voice mail Services, etc. 
The contact center is typically Staffed with numerous 

agents, each of which has an associated terminal for voice 
and data. The agents may be required to interact with 
customers in particular contact center applications. For 
example, Some agents may interact with callers in order for 
the agent to handle inbound callers with account questions, 
while other agents may be required to interact with callers 
for the purpose of explaining to the customer a new pro 
motion after the customer was contacted via an outbound 
call. Other potential forms of agent customer interaction 
could occur by Video conferencing, email, web chat, or any 
other manner that may facilitate or require the agent and the 
customer to interact. 

FIG. 1 shows an exemplary prior art contact center 
system. The ethernet 106 is utilized to connect a mainframe 
computer 103 to other peripherals as shown. Agents 
109–111 communicate with the PBX 115. Additionally, 
agents communicate with a predictive dialer 117 for out 
bound calling, and with a variety of other peripherals as 
shown. Reporting capabilities are implemented Separately 
for inbound and outbound calls at 104 and 105, respectively, 
as previously alluded to. 
One problem with most modern day contact center equip 

ment is that most or all of the foregoing Services are 
implemented by different vendors, using different hardware 
and other proprietary technology. Interfacing between these 
Systems is often difficult and cumberSome. For example, 
contact centers often have different reporting Systems for 
inbound and outbound calls. If, during the course of a 
reporting period, an agent was involved in both inbound and 
outbound calling, then two separate reports will be gener 
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2 
ated for that agent. Any Statistics that involve both reports 
are often arrived at manually, by reviewing both reports. 
Even if the proceSS is automated, there is no way to generate 
real time reports for different Service types, because there is 
no centralized reporting capability with real time and con 
tinuous access to all relevant data for all different Service 
types. Moreover, Since the different Service types are all 
running independently, using different Standards and 
equipment, real time reporting is virtually impossible. 

Another drawback of prior art contact center arrange 
ments is that agent terminals are typically configured and 
allocated for one type of customer agent interaction. For 
example, an agent terminal may configured to handle only 
inbound calls, and would be staffed with an agent trained to 
do the same. Another agent terminal, built and configured by 
a different vendor, may be limited to outbound calling, and 
staffed with an agent that is familiar with the one outbound 
application running at the contact center. For example, in a 
conventional outbound calling application, the predictive 
dialer Sets up the outbound calls and assigns agents from a 
pool of those associated with outbound calling applications. 
Moreover, the outbound application would have no knowl 
edge of, nor any control over, the agents assigned to other 
contact center functions Such as inbound calling. 
Additionally, agents assigned to handle inbound calls are 
consolidated into a pool and utilized by the inbound calling 
applications to allocate the particular incoming calls. The 
System function of allocating the agents to the incoming 
calls typically has no knowledge of the agents assigned to 
outbound calls. Each list of agents is kept in a Separate 
queue, and each is of no use to the other. 
The foregoing System architecture is inefficient for the 

reason that resources available to handle one type of call 
may not be utilized to handle the other. Thus, during a time 
of heavy incoming call Volume, Some outbound agents 
might be idle while all of the inbound agents are busy and 
inbound calls are thus being blocked or left on hold for 
extended periods of time. It would be desirable if one could 
shift the outbound agents to handle inbound calls and Vice 
Versa. Additionally, even if all outbound agents are busy, 
outbound calling may be less of a priority than inbound 
calling. Thus, the System resources are Sacrificing higher 
priority tasks to do lower priority taskS. 

In Some prior Systems, an administrator may recognize 
that the service threshold level for inbound calls is being 
exceeded, and that callers are therefore left on hold for too 
long. In Such Systems, if the inbound calling is overloaded, 
and calls begin to be blocked, a particular agent may be 
logged out of a outbound calling application and reallocated 
to an inbound call application. 
One problem with this attempted solution is that system 

performance must first degrade before a change is made. 
Moreover, an agent has to be logged out of one application 
and into another, which also may take Some time. The 
System is not dynamic and does not allow for transparent and 
full blending. Moreover, if the level of system performance 
for inbound calls degrades, unless it passes a threshold, 
outbound calling agents (or agents configured for any other 
type of customer agent interaction) will not be reallocated to 
handle inbound calls. This means that an inbound caller may 
be on hold, while there is an idle agent assigned to Some 
other form of agent customer interaction, yet the two will not 
be connected Simply because the inbound caller has not been 
on hold long for the System to conclude that performance is 
lower than the threshold. Moreover, because of the extensive 
effort required to log the agent out of one application and 
into another, the caller may hang up before the System can 
correct the problem. 
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Yet another problem with Such existing technology is that 
a Substantially Zero wait time for inbound calls is not 
possible. This is because to achieve Such a Substantially Zero 
wait time, agents would have to be idle in order to be 
available for immediate allocation to an incoming call. 
There is no way to automatically and immediately begin 
handling one type of call upon completion of another type of 
call, all in real time. 

There is no ability to dynamically and flexibly allocate 
agents to different contact center applications, to prevent 
System degradation. There is no technique to keep the agents 
logged into different applications and to allocate the agents 
immediately, as needed, to different applications. 

In View of the foregoing, there exists a need in the art for 
a truly blended and more flexible contact center solution 
which provides more efficient utilization of the time of all 
agents. 

There is also a need in the art for a contact center that can 
handle a variety of agent customer interactions (e.g. e-mail, 
web chat, Video conferencing, etc.) while flexibly and 
dynamically allocating agents from a large Single agent pool 
to handle any type of desired agent customer interaction. 

SUMMARY OF THE INVENTION 

The above and other problems of the prior art are over 
come and a technical advance is achieved in accordance 
with the present invention which relates to a truly blended 
contact center environment. In accordance with the present 
invention, one or more agents are always available to 
perform any of a variety of agent customer interaction, and 
the agents are allocated dynamically based upon system 
load. For purposes of explanation herein, we use inbound 
calling and outbound calling applications as but two 
examples. It is understood however, that the invention is not 
limited to inbound and outbound applications, but encom 
passes other forms of agent customer interaction, Such as 
web chat, e-mail, etc. 

In the preferred embodiment, the System manager/ 
Supervisory function permits the designation of various 
agents as desired. This designation may include a centralized 
list of agents along with a profile for each agent. The profile 
defines different Service types that the agent can implement. 
The profile represents which types of contacts (e.g. inbound 
calling, web chat, outbound calling, etc.) that a particular 
agent may be assigned. 

In operation, when an inbound call is received, the System 
checks the available agents and allocates the call to one of 
those agents. The agent may be Selected from all agents 
whose profile includes the ability to handle inbound calls. 
Importantly, agents are not required to reconfigure anything 
prior to handling a different type of agent customer inter 
action. Rather, agents stay continuously logged into multiple 
applications at the same time, and handle whatever type of 
contact or call is assigned by the Supervisory functions of the 
network. 

In other embodiments, an agent profile may provide the 
capability to proceSS multiple contacts simultaneously, or 
may include the ability to interrupt one type of contact by 
putting it on hold to process another type of contact. 

Agents may be notified just prior to being assigned a call, 
with the notification including an identifier of the type of call 
being assigned to them. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exemplary prior art contact center arrange 
ment, 
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4 
FIG. 2 depicts an exemplary contact center System that 

can implement the present invention; and 
FIG. 3 is a functional flow diagram of the allocation of a 

call in the present System. 
FIG. 4 is an alternative flow diagram representing an 

additional embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Recently, a product has been introduced into the market 
which consolidates virtually all contact center processing 
functionality into a set of one or more Servers. The novel 
architecture is shown in block diagram form in FIG. 2. The 
contact center 201 includes a network 215 interconnecting a 
plurality of agents 205-207, an optional legacy PBX 203, 
and Supervisory and administrative functions 207 and 208. 
The contact center functionality Such as Voice mail, predic 
tive dialing, etc., can all be implemented on a set of one or 
more NT servers, the software for which is presently sold 
under the name CCPRO and is available by contacting the 
ASSignee of the present application. 
The CC PRO servers are expandable and preferably 

linked through a relatively high bandwidth network such as 
an ATM Switch, or other Switching System. Importantly, the 
communications bandwidth required for interaction between 
the CCPRO NT servers is not implemented by utilizing the 
Switching bandwidth of the CC PRO Switches themselves. 
This provides a linearly expandable System in that doubling 
the number of CCPRONT servers will double the switching 
capacity of the contact center. This linear expandability, and 
linking of CC PRO switches in this manner, is itself the 
Subject of another patent application owned by the ASSignee 
of the present invention. 
The Supervisory and administrative function 207 and 208 

are utilized to define the profile associated with each of the 
agents. For each Such agent, there exists a logical profile 
record, which indicates the types of contact Services (e.g. 
inbound calling, outbound calling, etc.) that the particular 
agent can handle. Some of the different Services may be 
capable of being done together. For example, an agent that 
is performing a web chat may be able to also handle an 
outbound call while the customer for the web chat contact is 
busy reading and responding to a message. Thus, the profile 
for an agent would include not only an indicator of which 
Services an agent may handle, but also, which Services may 
be utilized together. Other parameters of the Service profiles 
may include preferences, etc. 

It is possible that an agent profile would include only one 
type of Service, for example, outbound calling. This would 
be the equivalent of an outbound agent, Similar to the way 
present day Systems include agents that can only do out 
bound calling. The particular profile designated for any 
agent may reflect any variety of factors that the call center 
operator deems appropriate. 

FIG. 3 shows a flow chart of one exemplary embodiment 
of the functional aspects of the present invention. The flow 
chart is entered at start 301 and an inbound call is accepted 
at block 302. The CCPRO servers 202 determine whether 
an agent is available for the call at decision block 303. If so, 
the call is allocated and processed by the agent at blocks 307 
and 308 and is terminated in a typical fashion. 

If, on the other hand, no agent is available that has the 
capability to handle an incoming call, then the System keeps 
track of the call on hold and assigns it as Soon as possible to 
the next available agent that is handling incoming calls and 
which becomes available. AS long as this occurs prior to the 
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threshold level being exceeded at decision point 305, the call 
will be allocated in the same manner as previously 
described. However, if the call is on hold too long, then 
control will be transferred to operational block 306 as 
shown. 

At block 306, the next available agent that has a profile 
which includes the ability to handle incoming calls is 
allocated to handle that call. Thus, the call may be handled 
by an agent that is just completing an outbound call or other 
customer contact. AS long as the agent is one that is 
designated as capable of handling an inbound call, it makes 
no difference to the System what type of Service the agent 
has just been providing. There is no procedure to log off or 
log on to different applications, and each agent is always 
available to handle calls requiring different applications, as 
long as the agent is not busy. 

In still another embodiment, the foregoing “two step” 
proceSS may be compressed into one Step. Specifically, the 
arrangement of FIG.3 describes a system wherein the caller 
is first left on hold until an agent is available whose profile 
includes inbound calling finishes an inbound call which that 
agent is handling. If no Such agent becomes available, then 
the threshold is exceeded and an agent whose profile 
includes inbound calling but who is presently handling an 
outbound or other type of call is assigned to the call. Thus, 
the system is “two step” in that it has a preference for 
assigning to inbound calls other agents that are already 
handling inbound calls. Only if one of those is not available 
by the time the threshold is exceeded is an agent assigned 
whose profile shows inbound call capability but who is 
handling another type of customer interaction assigned. 
AS an alternative, a System which provides for a Substan 

tially Zero wait time can be implemented by Setting the 
threshold 305 decision block to zero. More particularly, 
consider a plurality of agents operating on both inbound and 
outbound calls. When a new call arrives, the next available 
agent with the proper profile capabilities is assigned the call, 
irrespective of what type of activity that agent is engaged in 
when the new call arrives. Thus, if there is a large number 
of agents, it is highly likely that one will become available 
extremely frequently, and the call will experience Substan 
tially Zero wait time. The call is allocated in one Step, rather 
than first waiting to see if an agent performing inbound calls 
is available and then, upon the threshold being exceeded, 
allocating the call to an agent doing outbound calling or 
other functions but nonetheless capable of handling inbound 
calls. 

In still another embodiment, the call may be left on hold 
until the threshold is approached. At that time, the next 
available agent with the appropriate capabilities is assigned 
the call. At the time the call is allocated, the System makes 
no distinction between agents that have been handling 
inbound calls and agents that have been handling outbound 
calls, or any other type of agent customer contact. AS long 
as the agent can handle inbound calls and becomes available, 
it is an appropriate and equal candidate for the call. 

There is an important consequence of the last of the 
foregoing techniques. For purposes of Simplicity and 
explanation, consider the example of only the inbound and 
outbound calling If the aforementioned allocation technique 
is utilized, each time the threshold is exceeded (i.e. an 
incoming caller is on hold too long), the System will allocate 
the next available agent to handle the incoming call. Since 
all agents can do both incoming and outbound calls, as the 
incoming call volume increases, the System will be forced to 
assign more of more of the agents to incoming calls and leSS 
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6 
and less of the agents to the outbound calls. Thus, inherently, 
without any Separate Steps, the call center Statistics with 
respect to the number of agents handling each type of agent 
customer interaction will tend to follow calling patterns. If 
the number of inbound calls ramps up or down, So too will 
the number of agents processing Such calls. 
The technique eliminates the prior art problem of having 

to first detect a degradation in System performance and then 
reassign certain agents to be reserved for a different type of 
call. Instead, the System will Statistically tend toward the 
way it should, increasing its capacity with respect to what 
ever type of contacts are needed, and decreasing that capac 
ity automatically as required. If the threshold level (i.e. 
maximum call on hold time) were increased, then less agents 
would wind up being assigned to handle incoming calls. 
Thus, increase in the threshold level will make the system 
tend toward having more outbound calling. 
The foregoing explanation is equally applicable to other 

types of agent customer interaction, Such as email, web chat, 
etc. In the most flexible case, each agent can do everything, 
and a call is allocated to the first available agent that can 
perform the proper Service. If too many high priority Ser 
vices are needed (e.g. inbound calls) then less agents will be 
doing lower priority (i.e. outbound calling) Services. 
Due to the increased flexibility of the agents, particular 

contact center traffic patterns may cause one or more agents 
to change the type of agent customer interaction in which 
they are involved on a frequent basis. It is therefore benefi 
cial to have the Service type announced to the agent in 
advance. Thus, the System may provide an audio or Video 
prompt just prior to a call being connected, in order that the 
agent is made aware of the particular type of call being 
transferred. 

FIG. 4 represents a flow diagram for a slightly more 
Sophisticated embodiment of the present invention. FIG. 4 
represent inbound and outbound contacts of any type, along 
with an algorithm for allocating Such contacts from Several 
different queues to an agent for processing 415-417. 
With respect to incoming contacts, they are accepted at 

block 401 and preprocessed and block 402. The preprocess 
ing may involve optional extraction of ANI data, or entry of 
account information using a voice response System. The 
preprocessing may also ascertain certain other information 
related to the call, including type of inquiry, etc. 

If an agent is available at block 403, the call is simply 
allocated and processed at blocks 405 and 406. If not, the 
call is placed within the appropriate queue for processing at 
404. The particular queue into which the call is placed is 
determined by characteristics and requirements of the call. 
For example, in a credit card company call center, each of 
queues 415-417 may represent a different spending level, 
and the queues may have different average wait times for 
Servicing. Alternatively, the queues may represent different 
languages that callerS Speak. The different queues may also 
correspond to different Service types, Such as email, web 
chat, etc. Other combinations and possibilities may be 
utilized as well, depending upon the particular needs of the 
call center. 

Moreover, while the different queues 415-417 may have 
different priorities, the contacts placed within the queues 
may be prioritized themselves. Accordingly, it is possible to 
have a relatively high priority contact in a low priority queue 
that has higher priority than a low priority queue in a higher 
priority queue. In general, contacts in all the queues may be 
assigned priority levels based upon a combination of the 
particular queue that the contact is in as well as its position 
or designation within that queue. 
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With respect to outgoing contacts, the number of out 
bound contacts to place is ascertained at block 407. The 
algorithm for determining how many outbound contacts to 
make may factor in Such items as maximum wait time, 
average wait time, Service levels, average number of con 
tacts in the queue, number of queues, guaranteed number of 
agents available for certain types of contacts, etc. 
Nonetheless, the System may have any of a variety of 
techniques for deciding how many outbound contacts should 
be initiated at 407. Predictive dialing algorithms may be 
employed. 

At block 408, the contacts are analyzed to determine if 
there is a live contact. This corresponds to determining if a 
called party has answered the telephone. If a called party 
answers, then the contact is preferably immediately pro 
cessed by an available agent as shown in FIG. 4. Note that 
the process call block 420 would process the call in a 
different manner depending upon whether or not there is a 
live contact. 

If there is no live individual that answers the outbound 
contact, the contact is placed into a queue and Serviced in 
accordance with the algorithm described below, which allo 
cates agents to contacts waiting to be processed. It is noted 
that the outbound calling target time is usually very close to 
Zero, Since as a practical matter, it would usually make little 
Sense to initiate an outbound contact and then keep the party 
on hold after they answer. 

The agent allocation flow diagram is described at 
411-414. When an agent becomes available at 411, the 
agents profile is read and a determination is made as to the 
contacts that the particular agent can process. At 412, the 
queues are examined with the agent profile to ascertain the 
highest priority contact that the agent can process. This 
contact may be a low priority contact that has been waiting 
in the queue for much longer than the prescribed wait time. 
It may be a very high priority contact that is forbidden by 
System rules from ever exceeding its target wait time. 
Whatever the criteria for the determination, block 412 will 
ascertain the highest priority contact that the available agent 
can proceSS. 

At 413, the contact is assigned to that agent, and the 
system then waits for the next available agent at 414. Upon 
such availability, the system returns to block 411. It is also 
noted that the queues may contain contacts of varying types, 
and that contacts of the same type may be in varying queues. 

Like the previous embodiments, the foregoing arrange 
ment will also tend to allocate contacts in a manner Such that 
resources are diverted toward the contacts that need them 
most. By assigning each available agent the highest priority 
contact that it can handle, the agents are utilized in a manner 
that maximizes the efficiency of the System. AS more and 
more higher priority contacts are taking place, more agents 
will be automatically allocated to be processing the higher 
priority contacts. 

The foregoing describes the preferred embodiment of the 
present invention. It is understood that the invention is not 
limited to the foregoing, but encompass all of the modifi 
cations and additions that are apparent to those of skill in this 
art and which are covered by the following claims. 
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What is claimed: 
1. A contact center for processing agent customer 

interactions, Said contact center comprising: 
a plurality of agent terminals, at least a Subset of Said 

plurality of agent terminals designated and configured 
to accomplish a specified at least one of at least two 
types of customer interactions at any given time, Said at 
least a Subset of Said plurality of agent terminals having 
a first number of assigned agent terminals, 

means for maintaining a profile record for each agent 
terminal, the profile record for each terminal being 
indicative of which of Said specified at least one of Said 
at least two types of agent customer interaction each 
Said agent terminal is capable of accomplishing at any 
given time; 

a processor, for automatically allocating agent customer 
interactions to an agent terminal; and 

a Switching arrangement, responsive to Said processor and 
to Said means for maintaining a profile record for each 
agent terminal, for automatically increasing Said first 
number of assigned agent terminals of the Subset of 
agent terminals, and for allocating at least one agent 
customer interaction to a next available agent at an 
agent terminal which is part of the increased number of 
agent terminals in Said Subset of agent terminals whose 
profile indicates an ability to accomplish the type of 
agent customer interaction to be allocated when a 
predetermined contact center performance threshold is 
exceeded, thereby precluding degradation of perfor 
mance of the contact center. 

2. A method of processing inbound and outbound calls in 
a contact center comprising the acts of 

causing a plurality of agent terminals to be logged on to 
both inbound and outbound contact center Software 
applications, 

processing inbound calls with a Subset of Said agent 
terminals unless and until a predetermined performance 
threshold is approached; and 

automatically increasing the number of Said agent termi 
nals in Said Subset if Said predetermined performance 
threshold is approached too closely, thereby precluding 
degradation of performance of the contact center. 

3. The method of claim 2 wherein said number is auto 
matically increased by reassigning the first available agent 
terminal processing an outbound call to process an inbound 
call. 

4. The contact center according to claim 1, further includ 
ing a Supervisory terminal which includes Software for 
altering the profile record for each agent terminal. 

5. The method according to claim 2, further comprising 
the acts of: 

asSociating a profile that indicates which types of agent 
customer interaction the agent terminal can process, 
and 

altering the profile that indicates which types of agent 
customer interaction the agent terminal can facilitate 
using a Supervisory terminal. 
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