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(57) ABSTRACT 

A computerized telephony call center for serving a customer 
base has a central sWitch connected to a plurality of tele 
phones at operator Workstations and adapted to route calls to 
individual ones of the telephones, and also connected to a 
public sWitched telephone network, and a ?rst processor 
connected to the central sWitch by a high-speed data link and 
to the telephone netWork by a digital netWork connection. 
The ?rst processor is adapted to monitor transactional activ 
ity of the central sWitch, to process the activity information 
according to selected routines in the processor, and to 
communicate processed information to a second processor 
over the digital netWork connection. The digital netWork 
connection may be a TCP\IP connection. In a preferred 
embodiment the ?rst processor is connected by a local area 
netWork (LAN) to netWork interfaces including a video 
display unit (VDU) and input apparatus proximate indi 
vidual ones of the plurality of telephones connected to the 
central sWitch. In some embodiments the LAN is also 
connected to a data server running an instance of a database. 
In other embodiments the call center, and other similar call 
centers are all part of a call routing system Wherein calls are 
routed from Service Control Points to call centers over 
telephone lines, and data is routed to the call centers over a 
separate digital netWork connection betWeen processors 
coupled to the Service Control Points and to the call center 
central sWitches. In various embodiments aspects of the 
invention apply to Internet protocol netWork telephony 
(IPNT) calls as Well as to conventional telephony calls. 
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SKILL-BASED REAL-TIME CALL ROUTING IN 
TELEPHONY SYSTEMS 

CROSS-REFERENCE TO RELATED 
DOCUMENTS 

[0001] The present patent application is a Continuation 
application of copending patent application Ser. No. 08/948, 
530, ?led Oct. 9, 1997, Which is a divisional application of 
Ser. No. 08/928,410, ?led Sep. 12, 1997 (now US. Pat. No. 
6,064,667), Which is a CIP of Ser. No. 08/866,357 ?led on 
Feb. 10, 1997, Which is a CIP of application Ser. No. 
08/802,660. The present application is also a Continuation 
of applications having the Ser. No. 09/096,729 ?led Jun. 11, 
1998, Ser. No. 09/574,315 ?led May 19, 2000, Ser. No. 
09/592,182 ?led Jun. 12, 2000, Ser. No. 09/659,933 ?led 
Sep. 12, 2000, and Ser. No. 09/561,139 ?led Apr. 28, 2000. 
The prior applications are all incorporated herein in their 
entirety by reference. 

FIELD OF THE INVENTION 

[0002] The present invention is in the area of telephone 
call processing and switching, and pertains more particularly 
to intelligent call-routing systems. 

BACKGROUND OF THE INVENTION 

[0003] Telephone call processing and sWitching systems 
are, at the time of the present patent application, relatively 
sophisticated, computerized systems, and development and 
introduction of neW systems continues, including Intemet 
based telephony systems, Which are knoWn in the art as 
Internet Protocol Telephony (IPT) systems. It is also true 
that the older telephony call-sWitching netWorks, and the 
more recent Internet telephony systems are beginning to 
merge, and many believe Will one day be completely 
merged. 
[0004] Much information on the nature of such hardWare 
and softWare is available in a number of publications acces 
sible to the present inventors and to those With skill in the art 
in general. For this reason, much minute detail of knoWn 
systems is not reproduced here, as to do so Would obscure 
the facts of the invention. 

[0005] One document Which provides considerable infor 
mation on intelligent netWorks is “ITU-T Recommendation 
Q1219, Intelligent Network User’s Guide for Capability Set 
1”, dated April, 1994. This document is incorporated herein 
by reference. There are similarly many documents and other 
sources of information describing and explaining IPT sys 
tems, and such information is generally available to those 
With skill in the art. 

[0006] At the time of ?ling the present patent application 
there continues to be remarkable groWth in telephone-based 
information systems, including IPT systems, Wherein con 
ventional telephone functions are provided by computer 
hardWare and softWare. Recently emerging examples are 
telemarketing operations and technical support operations, 
among many others, Which have groWn apace With devel 
opment and marketing of, for example, sophisticated com 
puter equipment. More traditional are systems for serving 
customers of large insurance companies and the like. In 
some cases organizations develop and maintain their oWn 
telephony operations With purchased or leased equipment, 
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and in many other cases, companies are outsourcing such 
operations to ?rms that specialize in such services. 

[0007] A large technical support operation serves as a 
good example in this speci?cation of the kind of applications 
of telephone equipment and functions to Which the present 
inventions pertain and apply, and a technical support orga 
nization may be used from time to time in the current 
speci?cation for example purposes. Such a technical support 
system, as Well as other such systems, typically has a 
country-Wide or even World-Wide matrix of call centers for 
serving customer’s needs. Such call center operations are 
more and more a common practice to provide redundancy 
and decentralization. 

[0008] In a call center, a relatively large number of agents 
typically handle telephone communication With callers. 
Each agent is typically assigned to a telephone connected to 
a central sWitch, Which is in turn connected to a public 
sWitched telephone netWork (PSTN), Well-knoWn in the art. 
The central sWitch may be one of several types, such as 
Automatic Call Distributor (ACD), Private Branch 
Exchange (PBX), or PSTN. Each agent also typically has 
access to a computer platform having a video display unit 
(PC/VDU) Which may be adapted, With suitable connectiv 
ity hardWare, to process Internet protocol telephony calls. 

[0009] At the time of the present patent application intel 
ligent telephony netWorks and IP netWorks share infrastruc 
ture to some extent, and computer equipment added to 
telephony systems for computer-telephony integration (CTI) 
are also capable of Internet connection and interaction. 
There is therefore often no clear distinction as to What part 
of a netWork is conventional telephony, and What part is IPT. 

[0010] In conventional telephony systems, such as pub 
licly-sWitched telephony netWorks (PSTNs), there are com 
puterized service control points (SCPs) that provide central 
routing intelligence (hence intelligent netWork). IPNs do not 
have a central router intelligence, such as a SCP. IPNs, 
hoWever, have multiple Domain Name Servers (DNS), 
Whose purpose is basically the same as the routers in 
intelligent netWorks, Which is controlling the routing of 
tra?ic. Instead of telephony sWitches (PBXs), IP sWitches or 
IP routers are used. 

[0011] An organization having one or more call centers for 
serving customers typically provides one or more telephone 
numbers to the public or to their customer base, or both, that 
may be used to reach the service. In the case of an IP 
netWork, a similar organization may provide an IP address 
for client access to services, and there are a number of Ways 
the IP address may be provided. Such numbers or addresses 
may be published on product packaging, in advertisements, 
in user manuals, in computerized help ?les, and the like. 

[0012] Routing of calls in intelligent netWorks, then, may 
be on several levels. Pre-routing may be done at SCPs and 
further routing may be accomplished at individual call 
centers. As described above a call center in an intelligent 
telephony system typically involves a central sWitch. The 
central sWitch is typically connected to a publicly-sWitched 
telephone netWork (PSTN), Well-knoWn in the art. Agents, 
trained (hopefully) to handle customer service, man tele 
phones connected to the central sWitch. This arrangement is 
knoWn in the art as Customer Premises Equipment (CPE). 

[0013] If the call center consists of just a central sWitch 
and connected telephone stations, the routing that can be 
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done is very limited. Switches, although increasingly com 
puteriZed, are limited in the range of computer processes that 
may be performed. For this reason additional computer 
capability in the art has been added for such central sWitches 
by connecting computer processors adapted to run control 
routines and to access databases. The processes of incorpo 
rating computer enhancement to telephone sWitches is 
knoWn in the art as Computer Telephony Integration (CTI), 
and the hardWare used is referred to as CTI equipment. 

[0014] In a CTI system telephone stations connected to the 
central sWitch may be equipped also With computer termi 
nals, as described above, so agents manning such stations 
may have access to stored data as Well as being linked to 
incoming callers by a telephone connection. Such stations 
may be interconnected in a netWork by any one of several 
knoWn netWork protocols, With one or more servers also 
connected to the netWork one or more of Which may also be 
connected to a processor providing CTI enhancement, also 
connected to the central sWitch of the call center. It is this 
processor that provides the CTI enhancement for the call 
center. Agents having access to a PC/V DU connected on a 
LAN to a CTI processor in turn connected to a telephony 
sWitch, may also have multi-media capability, including 
Internet connectivity, if the CTI processor or another server 
connected to the LAN provides control for Internet connec 
tivity for stations on the LAN. 

[0015] When a telephone call arrives at a call center, 
Whether or not the call has been pre-processed at a SCP, 
typically at least the telephone number of the calling line is 
made available to the receiving sWitch at the call center by 
a telephone carrier. This service is available by most PSTNs 
as caller-ID information in one of several formats. If the call 
center is computer-enhanced (CTI) the phone number of the 
calling party may be used to access additional information 
from a database at a server on the netWork that connects the 

agent Workstations. In this manner information pertinent to 
a call may be provided to an agent. 

[0016] Referring noW to the example proposed of a tech 
nical-service organiZation, a system of the sort described 
herein Will handle a large volume of calls from people 
seeking technical information on installation of certain com 
puter-oriented equipment, and the calls are handled by a 
?nite number of trained agents, Which may be distributed 
over a decentraliZed matrix of call centers, or at a single call 
center. In examples used herein illustrating various aspects 
of the present invention, the case of a decentraliZed system 
of multiple call centers Will most often be used, although, in 
various embodiments the invention Will also be applicable to 
individual call centers. 

[0017] Even With present levels of CTI there are still 
problems in operating such call centers, or a system of such 
call centers. There are Waiting queues With Which to con 
tend, for example, and long Waits may be experienced by 
some callers, While other agents may be available Who could 
handle callers stuck in queues. Other difficulties accrue, for 
example, When there are hardWare or softWare degradations 
or failures or overloads in one or more parts of a system. Still 
other problems accrue due to knoWn latency in conventional 
equipment. There are many other problems, and it is Well 
recogniZed in the art, and by the general public Who have 
accessed such call centers, that there is much room for 
improvement in the entire concept and operation of such call 
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center systems. It is to these problems, pertaining to effi 
cient, effective, timely, and cost-effective service to custom 
ers (users) of call center systems that aspects and embodi 
ments of the present invention detailed beloW are directed. 

[0018] Further to the above, IPNT systems at the time of 
the present patent application are much less sophisticated in 
provision of intelligent routing, parallel data transfer, 
supplemental data provision to agents, and the like. The 
advantages that embodiments of the invention described 
beloW bring to conventional telephony systems may also in 
most cases be provided to ITP systems and systems in Which 
the form of the netWork betWeen conventional telephony and 
IP protocol is blurred. 

SUMMARY OF THE INVENTION 

[0019] In a preferred embodiment of the present invention 
a computeriZed telephony call center for serving a customer 
base is provided, comprising a central sWitch connected to 
a plurality of telephones at operator Workstations and 
adapted to route calls to individual ones of the telephones, 
and also connected by a ?rst outside telephone line to a 
public sWitched telephone network; and a ?rst processor 
connected to the central sWitch by a high-speed data link and 
to the telephone netWork by a digital netWork connection. 
The ?rst processor is adapted to monitor transactional activ 
ity of the central sWitch, to process the activity information 
according to selected routines in the processor, and to 
communicate processed information to a second processor 
over the digital netWork connection. 

[0020] In some embodiments the ?rst processor commu 
nicates With the second processor over the digital netWork 
connection by TCP/IP protocol. Also in some embodiments 
the ?rst processor is connected by a local area netWork 
(LAN) to netWork interfaces including a video display unit 
(V DU) and input apparatus proximate individual ones of the 
plurality of telephones connected to the central sWitch. A 
data server processor may be connected to the LAN as Well, 
the data server processor running an instance of a database 
comprising data associated With customers. 

[0021] In an alternative embodiment of the invention a 
telephony call-routing system is provided, comprising an 
initial call-processing system adapted for receiving calls 
from customers, and including a ?rst processor adapted for 
routing incoming calls to selected destinations; a call center 
remote from the call-processing system, the call center 
comprising a telephony central sWitch connected to a plu 
rality of telephones at operator Workstations and adapted to 
route calls to individual ones of the telephones, and also 
connected to the initial call-processing system by a public 
sWitched telephone netWork; and a second processor con 
nected to the telephony central sWitch by a data link and to 
the initial call processing system by a digital netWork 
connection. The second processor is adapted to monitor 
transactional activity of the telephony central sWitch, to 
process the activity information according to selected rou 
tines, and to communicate processed information to the ?rst 
processor over the digital netWork connection, and Wherein 
the ?rst processor uses the processed information to select 
destinations to route the incoming In another alternative 
embodiment a call processing system adapted for routing 
incoming calls to selected destinations is provided, com 
prising a telephony central sWitch connected to a public 
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switched telephone network; and a call-routing processor 
coupled to the telephony central switch and to a digital 
network data link, the call routing processor adapted for 
receiving and storing processed information about transac 
tions at remote telephony switches. In this embodiment the 
call-routing processor is adapted to select destinations for 
routing incoming calls based on the stored processed infor 
mation about transactions at remote telephony switches. 

[0022] Several methods for practicing the invention in 
several aspects are provided as well. 

[0023] In embodiments of the present invention improve 
ments over conventional systems and methods are provided, 
not the least of which is a way to use systems comprising 
equipment from different manufacturers in ways that are 
machine independent. Further, methods are provided that 
reduce call-waiting time in such systems, that improve 
ef?ciency, and that provide services at an improved cost 
ef?ciency compared to prior art systems. 

[0024] In another aspect of the invention a call rerouting 
system is provided, comprising a ?rst call center and a 
second call center; a rerouter connected to the ?rst call 
center and to the second call center by digital network link; 
and a pool of unique destination numbers assigned to the 
second call center. The rerouter sends rerouted calls from the 
?rst call center to the destination numbers in the second call 
center in a sequential manner such that any destination 
number in the pool for the second call center, once used, is 
not used again until all of the remaining destination numbers 
in the pool are used once each. 

[0025] There may also be multiple call centers, and a 
unique pool of destination numbers is assigned to each call 
center. Calls are rerouted from each call center to the others, 
and the rerouter sends rerouted calls from the any call center 
to another by using the destination numbers in a receiving 
call center in a sequential manner such that any destination 
number in the pool for any call center, once used, is not used 
again until all of the remaining destination numbers in the 
pool are used once each. 

[0026] In various embodiments of the invention, by using 
the sequential method, the number of destination numbers 
required to be assigned to each call center for the purpose of 
directing rerouted calls is minimized. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

[0027] FIG. 1 is a system diagram of a call-routing system 
according to a preferred embodiment of the present inven 
tion. 

[0028] FIG. 2A is a block diagram representing commu 
nication functionality between equipment groups in embodi 
ments of the present invention. 

[0029] FIG. 2B is a block diagram illustrating a unique 
call center-level routing system in an embodiment of the 
present invention. 

[0030] FIG. 3 is a process ?ow diagram depicting steps in 
a process according to a preferred embodiment of the 
present invention. 

[0031] FIG. 4 is another process ?ow diagram depicting 
steps in a process according to another preferred embodi 
ment of the present invention. 
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[0032] FIG. 5 is yet another process ?ow diagram depict 
ing steps in yet another preferred embodiment of the present 
invention. 

[0033] FIG. 6 is a system diagram of a call-rerouting 
system according to an embodiment of the present inven 
tion. 

[0034] FIG. 7 is a system diagram illustrating a CTI/DNT 
equipped call center according to an embodiment of the 
present invention wherein one intelligent routing system 
may route all communications received. 

[0035] FIG. 8 is a block diagram illustrating a multimedia 
queue according to an embodiment of the present invention. 

[0036] FIG. 9 is a simpli?ed overview of a telephony 
system according to an embodiment of the present inven 
tion. 

[0037] FIG. 10 is a simpli?ed process ?ow chart illustrat 
ing a basic features in an embodiment of the present inven 
tion. 

[0038] FIG. 11 is an overview of a combined CTI and 
IPNT call center enhanced with automated survey capabili 
ties according to an embodiment of the present invention. 

[0039] FIG. 12 is a work?ow chart illustrating various 
steps of a survey routine according to an embodiment of the 
present invention. 

[0040] FIG. 13 is a block diagram illustrating a distribu 
tion network comprising WAN-connected communication 
centers practicing a method of application representation 
and distribution according to an embodiment of the present 
invention. 

[0041] FIG. 14 is a ?ow diagram illustrating steps for 
generation and distribution of scripts according to an 
embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

General Description 

[0042] FIG. 1 is a system diagram of a call-routing system 
according to a preferred embodiment of the present inven 
tion, comprising two call centers 121 and 122. In this 
embodiment there may be many more than the two call 
centers shown, but two is considered by the inventors to be 
suf?cient to illustrate embodiments of the invention. Each of 
call centers 121 and 122 includes a telephony switch (switch 
123 for center 121 and switch 124 for center 122) providing 
routing to individual agent stations. 

[0043] Call centers 121 and 122 in FIG. 1 are CTI 
enhanced by virtue of a processor connected by a high-speed 
data link to the associated call center switch. At call center 
121, processor 223 is connected by link 212 to switch 123, 
and at call center 122, processor 224 is connected to switch 
124 by link 213. Each processor 223 and 224 includes an 
instance of a CTI application 207 known to the inventors as 
T-Server (T-S) 207. Further, each processor 223 and 224 at 
each call center is in turn connected to a local area network 
(LAN). For example LAN 301 is shown connected to 
processor 223 in FIG. 1. No equivalent network is shown at 
call center 122 for the sake of simplicity, although the 
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architecture described herein for call center 121 may be 
presumed to be extant at call center 122 and other call 
centers as Well. 

[0044] Each call-in center 121 and 122 included in this 
example also includes at least tWo telephone-equipped agent 
Workstations, Which also each have a user interface (IF) to 
the associated LAN. Workstation 131 at center 121 for 
example has a telephone 136 connected to central sWitch 
123, and a proximate user interface 331 to netWork 301. 
Interface 331 may be a PC, a netWork terminal, or other 
system, and typically provides a video display unit (VDU) 
and input apparatus (keyboard/pointer for example) alloW 
ing an agent to vieW data and make appropriate inputs. For 
descriptive purposes the computer Workstation at each agent 
station Will be termed a PC\VDU. 

[0045] In like manner Workstation 132 illustrated has a 
telephone 138 connected to central sWitch 123 and a proxi 
mate PC\VDU 332 providing an agent With display and 
input capability. For call enter 122 Workstations 133 and 134 
are shoWn having respectively telephones 140 and 142 
connected to central sWitch 124, in turn connected to pro 
cessor 224 by link 213. A local area netWork (LAN) equiva 
lent to LAN 301 at call center 121 is not shoWn for call 
center 122 for the sake of simplicity in illustration, and 
PC/VDUs for the agents are similarly not shoWn for call 
center 122. 

[0046] As is true With LANs in general, servers of various 
sorts may be connected to LAN 301 at call center 121. In 
FIG. 1 a data server 303, in this instance including a 
customer database is shoWn connected to LAN 301. A 
similar database server may also be connected to a LAN at 
call center 122. The customer database Will typically com 
prise such as the names, addresses, and other information 
relating to customers for Whom the call center is established, 
and also in many instances resource information for agents 
to access in helping callers With their problems. 

[0047] In some embodiments of the present invention to 
be described in enabling detail beloW, agents at agent 
stations interact verbally With clients via the telephones at 
the Workstations, and the PC/VDUs are utiliZed for such as 
screen pops With information about clients, scripts for agents 
to folloW in aiding clients, and technical information and 
other data needed in interacting With clients. In other 
embodiments the PC/V DU equipment may be used more 
comprehensively, such as for video-conferencing With cli 
ents, receiving, storing and responding to electronic docu 
ments such as e-mail, and for Internet protocol telephony 
(IPT). In the case of Internet-based and related services, the 
CTI processor, or any other processor connected to the LAN 
at a call center may be Internet-connected, and provided 
With the necessary hardWare and softWare knoWn in the art 
for providing Internet access to agent’s PC/VDUs also 
connected on the LAN at the call center. 

[0048] Because of differences in conventional telephony 
service (CTS) and Internet telephony, and because the overt 
mechanism in both systems is modeled on the perceived, 
traditional model of telephone calls, a convention is neces 
sary to distinguish. In the descriptions that folloW, for this 
reason, CTS is referred to as intelligent netWork telephony 
(INT) and Internet telephony is referred to as Internet 
protocol netWork telephony (IPNT). This is not intended to 
imply that all CTS systems described herein are prior art, or 
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that all IPNT systems described are inventive and unique. 
These distinctions Will be made beloW as much as possible 
in every case described. 

[0049] The main difference betWeen CTS and IPNT is in 
the residence of netWork intelligence. In INT the ?rmware 
generating intelligence is mainly residing in netWork pro 
cessors, Where in IPNT, the ?rmware for the intelligence 
mostly resides in the end-equipment, Whereas the netWork is 
often referred to as dumb netWork. Since most of the 
features of present inventions reside in the CTI server, 
knoWn to the inventors as T-Server, and from there control 
certain netWork functions in certain Ways, it is mostly 
irrelevant to their application, Where the actual intelligence 
resides. 

[0050] One of the variables in routing incoming calls, 
Whether in INT or IPNT, is the skill set of each agent 
assigned to a Workstation. This skill set may include a 
unique set of skills, resources and knoWledge, such as, but 
not limited to, language capability, access to technical 
information, and speci?c training. In routing calls in a 
conventional system both at the netWork and at the call 
center level, the system and/or netWork needs to knoW such 
things as the status of any or all call centers, the availability 
of each agent, the skill set of each agent, the number of 
incoming calls, the number of calls Waiting to be ansWered, 
and so forth. In a system using Internet protocol telephony 
for access to agents at call centers the same kinds of 
information needs to be available, and there needs to be also 
a Way to route IPNT calls based on the information. 

[0051] Referring again to FIG. 1, and speci?cally to call 
center 121, there are a number of Ways that PC/VDUs 331 
and 332 may have access to the Internet, and thereby to 
IPNT calls as Well as to data services and the like provided 
at the call center. For example, any one of PC/VDUs at the 
call center, or other call center such as center 122, may have 
a modem connected to a phone line and softWare to connect 
to an Internet service provider. More likely, considering only 
call center 121. Processor 223 or another processor or IP 
router connected to LAN 301 may have Internet access and 
provide access to stations on the LAN. In speci?c aspects of 
the invention described beloW, Internet access and IPNT 
telephony relative to the inventive concepts are discussed in 
more detail. 

[0052] In this example, control routines executable on 
processor 223 for call center 123 may access algorithms 
providing call routing at the call center level, and may also 
access data from data server 303 for use in routing decisions 
and the like. Similar routines run on processor 224 serving 
call center 122. In speci?c aspects of the invention described 
beloW, routing of IPNT calls Will be discussed as Well. 

[0053] Telephone calls are routed to call centers 121 and 
122 over conventional telephony lines 105 and 106 respec 
tively from remote origination points (a customer seeking 
technical aid has placed a call, for example, to an advertised 
or otherWise provided l-800 number). Cloud 100 represents 
the intelligent telephone netWork system, and is referred to 
herein as a netWork cloud. This may be, for example 
purposes, a regional portion of the World-Wide netWork, or 
may represent the entire World-Wide netWork of connected 
telephone equipment. All conventional telephone calls 
routed to call-in centers 121 and 122 originate someWhere in 
netWork cloud 100. 












































