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MULTI-PASS SPEECH ANALYTICS 

RELATED APPLICATIONS 

[0001] This application is a continuation application of 
and claims priority to US. patent application Ser. No. 
11/540,322, titled MULTI-PASS SPEECH ANALYTICS, 
?led on Sep. 29, 2006, and Which is hereby incorporated by 
reference in its entirety. No neW matter has been added. 

BACKGROUND 

[0002] As communication technologies have improved, 
businesses and individuals have desired greater functionality 
in their communication networks. As a nonlimiting example, 
many businesses have created call center infrastructures in 
Which a customer or other user can call to receive informa 

tion related to the business. As customers call into the call 
center, the customer may be connected With a customer 
service representative to provide the desired information. 
Depending on the time of call, the subject matter of the call, 
and/or other data, the customer may be connected With 
different customer service representatives. As such, depend 
ing on these and/or other factors, the customer may be 
provided With varying levels of customer service With 
respect to the interaction With the customer service repre 
sentative. Because most businesses desire to provide the 
highest possible quality of customer service, many busi 
nesses have turned to recording the communication betWeen 
the customer and the customer service representative. While 
recording this data has proven bene?cial in many cases, 
many businesses receive call volumes that inhibit the busi 
ness from revieWing all of the call data received. 
[0003] As such, many businesses have turned to speech 
recognition technology to capture the recorded communica 
tion data and thereby provide a textual document for revieW 
of the communication. While textual documentation of a 
communication has also proven bene?cial, similar issues 
may exist in that the sheer amount of data may be such that 
revieW of the data is impractical. 
[0004] To combat this problem, a number of businesses 
have also implemented analytics technologies to analyZe the 
speech-recognized communications. One such technology 
that has emerged includes large vocabulary continuous 
speech recognition (LVCSR). LVCSR technologies often 
convert received audio from the communications into an 
English translation of the communication in a textual docu 
ment. From the textual document, analytics may be provided 
to determine various data related to the communication. 
Additionally, phonetic speech recognition may be utiliZed 
for capturing the communication data. 
[0005] While these and technologies may provide a 
mechanism for capturing communication data, oftentimes, 
the shear amount of data for processing may consume 
extensive hardWare resources. As such, a solution to increase 
speed and/or reduce resource consumption is desired. 

SUMMARY 

[0006] Included are embodiments for multi-pass analytics. 
At least one embodiment of a method includes receiving 
audio data associated With ?rst communications desired to 
be analyZed for an event, performing a phonetics analytics 
process on the audio data associated With the ?rst commu 
nications to determine second communications associated 
With the event, and performing a large vocabulary continu 
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ous speech recognition (LVCSR) analytics process on audio 
data associated With the second communications to deter 
mine third communications associated With the event. 
[0007] Also included are embodiments of a system for 
multi-pass analytics. At least one embodiment of a system 
includes an interface con?gured to receive audio data asso 
ciated With ?rst communications desired to be analyZed for 
an event, and a processor coupled to the interface and 
con?gured to perform a phonetics analytics process on the 
audio data associated With the ?rst communications to 
determine second communications associated With the 
event, and perform a large vocabulary continuous speech 
recognition (LVCSR) analytics process on audio data asso 
ciated With the second communications to determine third 
communications associated With the event. 
[0008] Also included are embodiments of a computer 
readable medium for multi-pass analytics. At least one 
embodiment includes a computer readable medium having 
stored thereon instructions that, When executed by a proces 
sor, direct the processor to receive audio data associated With 
?rst communications desired to be analyZed for an event, 
perform a phonetics analytics process on the audio data 
associated With the ?rst communications to determine sec 
ond communications associated With the event, and perform 
a large vocabulary continuous speech recognition (LVCSR) 
analytics process on audio data associated With the second 
communications to determine third communications associ 
ated With the event. 
[0009] Other systems, methods, features, and advantages 
of this disclosure Will be or become apparent to one With 
skill in the art upon examination of the folloWing draWings 
and detailed description. It is intended that all such addi 
tional systems, methods, features, and advantages be 
included Within this description, be Within the scope of the 
present disclosure. 

BRIEF DESCRIPTION 

[0010] Many aspects of the disclosure can be better under 
stood With reference to the folloWing draWings. The com 
ponents in the draWings are not necessarily to scale, empha 
sis instead being placed upon clearly illustrating the 
principles of the present disclosure. Moreover, in the draW 
ings, like reference numerals designate corresponding parts 
throughout the several vieWs. While several embodiments 
are described in connection With these draWings, there is no 
intent to limit the disclosure to the embodiment or embodi 
ments disclosed herein. On the contrary, the intent is to cover 
all alternatives, modi?cations, and equivalents. 
[0011] FIG. 1 is an exemplary embodiment of a system in 
Which a user may be provided With customer service. 
[0012] FIG. 2 is an exemplary embodiment of a recording 
netWork con?guration, in Which recording and analytics 
may be provided, similar to the netWork con?guration from 
FIG. 1. 
[0013] FIG. 3 is a functional block diagram illustrating an 
exemplary embodiment of an analytic component, similar to 
the analytic component from FIG. 2. 
[0014] FIG. 4 is an exemplary embodiment of a functional 
?oW diagram, illustrating components that may be utiliZed 
for a phonetics based analytic infrastructure, as may be 
utiliZed in the netWork of FIG. 1. 
[0015] FIG. 5 is an exemplary embodiment of a functional 
block diagram illustrating speech recognition according to a 
text speech engine, similar to the diagram from FIG. 4. 
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[0016] FIG. 6 is a network diagram illustrating an exem 
plary embodiment of a multi-tier speech recognition con 
?guration, similar to the network con?guration from FIG. 1. 
[0017] FIG. 7 is a network con?guration illustrating an 
exemplary embodiment of a multi-tier speech recognition 
con?guration with a plurality of servers, similar to the 
network con?guration from FIG. 6. 
[0018] FIG. 8 is a network con?guration illustrating an 
exemplary embodiment of a three-tier speech recognition 
con?guration, similar to the network con?guration from 
FIG. 7. 
[0019] FIG. 9A is a ?owchart illustrating the exemplary 
embodiment of a process that may be utiliZed to perform 
speech recognition functionality in a multi-tier speech rec 
ognition environment, such as the environment from FIG. 6. 
[0020] FIG. 9B is a continuation from the ?owchart from 
FIG. 9A. 
[0021] FIG. 10A is a ?owchart illustrating the exemplary 
embodiment of a process that may be utiliZed for providing 
speech recognition in a ?rst tier upon a determination that 
utiliZation of a second speech recognition tier is desired, 
similar to the ?owchart from FIGS. 9A and 9B. 
[0022] FIG. 10B is a continuation of the ?owchart from 
FIG. 10A. 
[0023] FIG. 11A is a ?owchart illustrating the exemplary 
embodiment of a process that may be utiliZed for providing 
a user option for providing an agent an option to send audio 
data to a second tier speech recognition system, similar to 
the ?owchart from FIGS. 10A and 10B. 
[0024] FIG. 11B is a continuation of the ?owchart from 
FIG. 11A. 

[0025] FIG. 12A is a ?owchart illustrating the exemplary 
embodiment of a process that may be utiliZed for determin 
ing from a plurality of second tier speech recognition 
servers, which server tier direct audio data, similar to the 
?owchart from FIGS. 11A and 11B. 
[0026] FIG. 12B is a continuation of the ?owchart from 
FIG. 12A. 

DETAILED DESCRIPTION 

[0027] Included are embodiments for increasing the speed 
of speech to text conversion and related analytics. More 
speci?cally, in at least one embodiment, ?rst tier speech to 
text analytics and second tier speech to text analytics are 
used. In other embodiments, a ?rst tier may be con?gured 
for speech to text conversion and a second tier may be 
con?gured for speech to text analytics. Other embodiments 
are also included, as discussed with reference to the draw 
ings. 
[0028] FIG. 1 is a nonlimiting example of a system in 
which a user may be provided with customer service. As 
illustrated in this nonlimiting example, a caller can initiate 
a communication request from a communications device 
104. The communications request can be sent to call center 
106 via network 100. Network 100 may include a Public 
Switched Telephone Network (PSTN), an Internet Protocol 
(IP) network, a cellular network, an Integrated Services 
Digital Network (ISDN), a Time Division Multiplexing 
(TDM) network, and/or other networks. Upon connecting 
with call center 106, a user at communications device 104 
may facilitate a communication with a customer service 
representative. Additionally, during the communication, the 
communication can be recorded, such that a business asso 
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ciated with call center 106 can determine the quality of 
customer service provided to the user of communications 
device 104. 
[0029] While in some con?gurations, an audio recording 
can be provided to an analyst to determine the quality of 
customer service, some embodiments may include a text to 
voice conversion of the communication. Large Vocabulary 
Continuous Speech Recognition (LVCSR) may be utiliZed 
to create an English translated textual document associated 
with the communication. While an LVCSR speech recog 
niZed textual document may provide enhanced searching 
capabilities related to the communication, depending on an 
accuracy threshold, LVCSR technologies may be slow in 
execution. Similarly, in many phonetic technologies for 
speech recognition, processing of search functions associ 
ated with the communication may be slow. 
[0030] Additionally, while a user can send a communica 
tion request via communication device 104, some embodi 
ments may provide that a user utiliZing computing device 
108 may initiate a communication to call center 106 via 
network 100. In such con?gurations, a user may utiliZe a soft 
phone and/or other communications logic provided for ini 
tiating and facilitating a communication. 
[0031] One souls also note that a call center can include, 
but is not limited to, outsourced contact centers, outsourced 
customer relationship management, customer relationship 
management, voice of the customer, customer interaction, 
contact center, multi-media contact center, remote o?ice, 
distributed enterprise, work-at-home agents, remote agents, 
branch o?ice, back o?ice, performance optimiZation, work 
force optimiZation, hosted contact centers, and speech ana 
lytics, for example. 
[0032] FIG. 2 is a nonlimiting example of a system for 
providing recording and analytics, similar to the network 
con?guration from FIG. 1. As illustrated in the nonlimiting 
example of FIG. 2, communications device 104 can facili 
tate communications with call center 106 via network 100. 
Call center 106 can include one or more elements, such as 

a recorder subsystem component 204, an extraction ?ltering 
component 206, and a speech processing ?rmware compo 
nent 208. Also included in call center 106 is an advanced 
data analytics (pattern recognition) component 218 and an 
atlas component 210. Included in the atlas component 210 is 
a speech package 212, a desktop event 214, and an interac 
tions package 216. 
[0033] Call center 106 may also include an analytic score 
card 220, a quality management (QM) evaluations compo 
nent 222, and enterprise reporting component 224, and a 
speech and replay component 226. An agent 228 can utiliZe 
one or more of the components of call center 106 to facilitate 
a communication with a caller on communications device 
104. Similarly, an analyst 230 can utiliZe one or more 
components of call center 106 to analyZe the quality of the 
communications between the agent 228 and the caller asso 
ciated with communications device 104. A supervisor 232 
may also have access to components of call center 106 to 
oversee the agent 228 and/or the analyst 230 and their 
interactions with a caller on communications device 104. 

[0034] Additionally, a recognition engine cluster 202 may 
be coupled to call center 106 directly and/or via network 
100. Recognition engine cluster 202 may include one or 
more servers that may provide speech recognition function 
ality to call center 106. In operation, a communication 
between a caller on communications device 104 and an 
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agent 228, via network 100, may ?rst be received by a 
recorder subsystem component 204. Recorder subsystem 
component 204 may record the communications in an audio 
format. The recorder audio may then be sent to an extraction 
?ltering component 206 which may be con?gured to extract 
the dialogue (e.g., remove noise and other unwanted sounds) 
from the recording. The recorded communication can then 
be sent to a speech-processing framework component 208 
for converting the recorded audio communication into a 
textual format. Conversion of the audio into a textual format 
may be facilitated by a recognition engine cluster 202, 
however this is not a requirement. Regardless, conversion 
from the audio format to a textual format may be facilitated 
via LVCSR speech recognition technologies and/or phonetic 
speech recognition technologies, as discussed in more detail 
below. 

[0035] Upon conversion from audio to a textual format, 
data related to the communication may be provided to 
advanced data analytics (pattern recognition) component 
218. Advanced data analytics component 218 may be con 
?gured to provide analysis associated with the speech to text 
converted communication to determine the quality of cus 
tomer service provided to the caller of communications 
device 104. Advanced data analytics component 218 may 
utiliZe atlas component 210 for facilitation of this analysis. 
More speci?cally, atlas component 210 may include a 
speech package component 212 that may be con?gured to 
analyZe various patterns in the speech of the caller of 
communications device 104. Similarly, desktop event com 
ponent 214 may be con?gured to analyZe one or more 
actions that the user of communications device takes on their 
communications device 104. More speci?cally, a network 
100 may facilitate communications in an IP network. As 
such, communications device 104 may facilitate both audio 
and/or data communications that may include audio, video, 
images, and/or other data. Additionally, advanced data ana 
lytics component 218 may utiliZe an actions package 216 to 
determine various components of the interaction between 
agent 228 and the caller of communications device 104. 
Advanced data analytics component 218 may then make a 
determination based on predetermined criteria of the quality 
of call service provided by agent 220. 
[0036] Advanced data analytics component 218 may then 
facilitate creation of an analytic scorecard 220 and provide 
enterprise reporting 224. Additionally, call center may pro 
vide quality management evaluations 222, as well as speech 
and replay communications 226. This data may be viewed 
by an agent 228, an analyst 230, and/or a supervisor 232. 
Additionally, as discussed in more detail below, an analyst 
230 may further analyZe the data to provide a basis for 
advanced data analytics component 218 to determine the 
quality of customer service. 
[0037] FIG. 3 is a functional block diagram illustrating an 
analytic component, similar to the analytic component from 
FIG. 2. Although a wire-line communications device is 
illustrated, this discussion can be applied to any device 
con?gured for receiving and/or sending data. As illustrated 
in FIG. 3, in terms of hardware architecture, advanced data 
analytics component 218 includes a processor 382, volatile 
and nonvolatile memory 384, a display interface 394, data 
storage 395, and one or more input and/or output (l/O) 
device interface(s) 396 that are communicatively coupled 
via a local interface 392. The local interface 392 can include, 
for example but not limited to, one or more buses and/or 
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other wired or wireless connections. The local interface 392 
may have additional elements, which are omitted for sim 
plicity, such as controllers, buffers (caches), drivers, repeat 
ers, and receivers to enable communications. Further, the 
local interface may include address, control, and/or data 
connections to enable appropriate communications among 
the aforementioned components. The processor 382 may be 
a hardware device for executing software, particularly soft 
ware stored in volatile and nonvolatile memory 384. 

[0038] The processor 382 can be any custom made or 
commercially available processor, a central processing unit 
(CPU), an auxiliary processor among several processors 
associated with the computing device 104, a semiconductor 
based microprocessor (in the form of a microchip or chip 
set), a macroprocessor, or generally any device for executing 
software instructions. 
[0039] The volatile and nonvolatile memory 384 can 
include any one or combination of volatile memory elements 
(e.g., random access memory (RAM, such as DRAM, 
SRAM, SDRAM, VRAM, etc.)) and nonvolatile memory 
elements (e.g., ROM, hard drive, tape, CD-ROM, etc.). 
Moreover, the memory 384 may incorporate electronic, 
magnetic, optical, and/or other types of storage media. Note 
that the volatile and nonvolatile memory 384 can also have 
a distributed architecture, where various components are 
situated remotely from one another, but can be accessed by 
the processor 382. 
[0040] The software in volatile and nonvolatile memory 
384 may include one or more separate programs, each of 
which includes an ordered listing of executable instructions 
for implementing logical functions. In the example of FIG. 
3, the software in the volatile and nonvolatile memory 384 
may include speech to text logic 388, analytics logic 399, as 
well as an operating system 386, and a recording cache 397. 
Additionally, while logic components 386, 388, and 390 are 
each illustrated in this nonlimiting example as a single piece 
of logic, as one of ordinary skill in the art will understand, 
these components can include one or more separate soft 

ware, hardware, or ?rmware modules. Similarly, one or 
more of these logical components can be combined to 
provide the desired functionality. Additionally, the operating 
system 386 may be con?gured to control the execution of 
other computer programs and may be con?gured to provide 
scheduling, input-output control, ?le and data management, 
memory management, and communication control and 
related services. 

[0041] A system component embodied as software may 
also be construed as a source program, executable program 
(object code), script, or any other entity comprising a set of 
instructions to be performed. When constructed as a source 
program, the program is translated via a compiler, assem 
bler, interpreter, or the like, which may or may not be 
included within the volatile and nonvolatile memory 384, so 
as to operate properly in connection with the Operating 
System 386. 
[0042] The Input/Output devices that may be coupled to 
system l/O lnterface(s) 396 may include input devices, for 
example but not limited to, a keyboard, mouse, scanner, 
microphone, camera, proximity device, etc. Further, the 
Input/Output devices may also include output devices, for 
example but not limited to, a printer, display, etc. Finally, the 
Input/Output devices may further include devices that com 
municate both as inputs and outputs, for instance but not 
limited to, a modulator/demodulator (modem for accessing 














