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MULTIMEDIA SEARCH APPARATUS AND 
METHOD FOR SEARCHING MULTIMEDIA 
CONTENT USING SPEAKER DETECTION BY 

AUDIO DATA 

[0001] This nonprovisional application claims the bene?t 
of US. provisional application No. 60/096,372 entitled 
“Speaker Detection in Broadcast Speech Databases” ?led on 
Aug. 13, 1998. The provisional application and all refer 
ences cited therein are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of Invention 

[0003] This invention is directed to a multimedia search 
apparatus and methods for searching multimedia content 
using speaker detection to segment the multimedia content. 

[0004] 2. Description of Related Art 

[0005] In one knoWn method for speaker identi?cation and 
veri?cation, Gaussian Mixture Models (GMMs) are used to 
model the spectral shapes of the speaker’s voice. This 
method is described in “Robust Text-Independent Speaker 
Identi?cation Using Gaussian Mixture Speaker Models,” 
Douglas A. Reynolds, IEEE Transactions on Speech and 
Audio Processing, vol. 3, no. 1, January 1995 (Reynolds), 
Which is incorporated herein by reference. This method uses 
Gaussian Mixture Models to verify the identity of a speaker 
such as When conducting ?nancial transactions. HoWever, 
the above-described speaker identi?cation and veri?cation 
method assumes that only one speaker is the source of the 
audio input for all samples. Thus, this method is only 
practical for identifying a single speaker. Therefore, there is 
a need for neW technology to provide more reliable speaker 
detection When more than one speaker may be present in 
multimedia information. 

SUMMARY OF THE INVENTION 

[0006] This invention provides multimedia search appa 
ratus and methods for searching multimedia content using 
speaker detection to segment the multimedia content. The 
multimedia search apparatus and methods may aid in broWs 
ing multimedia content and may be used in conjunction With 
knoWn broWsing techniques such as Word spotting, topic 
spotting, image classi?cation, and the like. 

[0007] The multimedia search apparatus receives a search 
request from a user device. The search request includes 
information regarding the target speaker for Which the 
search is to be conducted. Based on the search request, the 
multimedia search apparatus retrieves the multimedia con 
tent from a multimedia database. 

[0008] In one embodiment of the invention, the multime 
dia search apparatus retrieves Gaussian Mixture Models 
(GMMs) from a Gaussian Mixture Model storage device, 
corresponding to the target speaker and background data. 
Based on the retrieved Gaussian Mixture Models, the mul 
timedia search device searches the multimedia data of the 
multimedia content and segments the multimedia data. The 
segments are identi?ed by determining an average normal 
iZed score for blocks of frames of the multimedia data and 
determining if the average normaliZed score exceeds one or 
more predetermined thresholds. If the average normaliZed 
score exceeds the one or more thresholds, the frame may be 
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part of a target speaker segment. If the normaliZed score falls 
beloW one or more of the thresholds, the frame may be 
considered to be in a background segment. 

[0009] Once the segments are identi?ed by the multimedia 
search device, the segments may be provided to the user 
device as results of the search. Accordingly, the user device 
may choose from the identi?ed multimedia content and 
multimedia segments for playback. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The preferred embodiments of the present inven 
tion Will be described With reference to the folloWing 
draWings, Wherein like numerals designate like elements, 
and Wherein: 

[0011] FIG. 1 is an exemplary block diagram of a system 
according to this invention; 

[0012] FIG. 2 is an exemplary functional block diagram 
of the multimedia search device of FIG. 1; 

[0013] FIG. 3 is an exemplary data How illustrating the 
scoring and segmenting method according to this invention; 

[0014] FIG. 4 is a example of search results obtained from 
the multimedia search device according to this invention; 
and 

[0015] FIG. 5 is a ?oWchart outlining a ?rst exemplary 
embodiment operation of the advertisement service provider 
according to this invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0016] FIG. 1 is an exemplary block diagram of a system 
10 according to this invention. As shoWn in FIG. 1, the 
system 10 includes a user device 100, a local access provider 
(LAP) 105, a netWork 110, a multimedia search device 120, 
and a multimedia database 130. 

[0017] The user device 100 may be any type device that is 
capable of sending and receiving communication signals. 
For example, the user device 100 may be a computer, a 
terminal, a Wired or Wireless telephone, a WebTVTM termi 
nal, a personal digital assistant (PDA), and the like. For 
simplicity of the folloWing description of the exemplary 
embodiments, it is assumed that the user device 100 is a 
computer. The user device 100 sends and receives commu 
nication signals to and from the netWork 110 via the local 
access provider 105. 

[0018] The local access provider 105 may be any type of 
access provider that provides communication access to the 
netWork 110. For example, the local access provider 105 
may be an Internet service provider (ISP), a netWork server, 
a local exchange carrier (LEC), a private branch exchange 
(PBX), and the like. The user device 100, for example, may 
“log-onto” the local access provider 105 in order to gain 
access to the netWork 110 by, for example, dialing an access 
number of the local access provider 105 user ID and/or 
passWord. 
[0019] The netWork 110 may be any type of netWork that 
is capable of sending and receiving communication signals. 
For example, the netWork 110 may be a data netWork, such 
as the Internet, an intranet, a local area netWork (LAN), a 
Wide area netWork (WAN), and the like. The netWork 110 
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may also be a telecommunications network, such as a local 
telephone network, a long distance telephone network, a 
cellular telephone network, a satellite communications net 
work, and the like. Furthermore, the network 110 may 
include more than one network and may include a plurality 
of different types of networks. Thus, the network 110 may 
include a plurality of data networks, a plurality of telecom 
munications networks, a combination of data and telecom 
munications networks, and the like. 

[0020] The multimedia search device 120 is in communi 
cation with the network 110 and has access to the multime 
dia database 130. The multimedia database 130 stores mul 
timedia content in the form of, for example, multimedia data 
?les. The multimedia data ?les may include audio data, 
video data, textual data, and the like. 

[0021] When the multimedia search device 120 receives a 
search request from the user device 100, the multimedia 
search device 120 searches the audio data of the multimedia 
content stored in the multimedia database 130 in order to 
identify which of the multimedia content ?les and their 
corresponding segments contain a particular target speaker. 
Based on the results of the search of the audio data, 
information regarding the multimedia content ?les identi?ed 
as having target speaker segments and those segments of the 
multimedia content in which the target speaker is present 
may be provided to the user device 100 as results of the 
multimedia search. 

[0022] The search request may be entered by a user of the 
user device 100 via a user interface (not shown) associated 
with the user device 100. The user interface may be, for 
example, a telephone keypad, a keyboard, a pointing device, 
a speech recognition system, and the like. The search request 
includes information regarding the target speaker for which 
the search is to be conducted and may also include other 
search criteria such as keywords, topics, image search 
criteria, and the like. 
[0023] The multimedia search device 120 makes use of 
models of the target speaker, background audio data, and the 
like, when searching multimedia content for the presence of 
a target speaker. The models may include Gaussian Mixture 
Models, vector quantiZation codebook models, hidden 
Markov models, and the like. In short, any type of model that 
is suitable for text independent speaker detection may be 
used without departing from the spirit and scope of the 
present invention. For purposes of illustration, the descrip 
tion of the exemplary embodiments will assume that the 
models being utiliZed by the multimedia search device 120 
are Gaussian Mixture Models. 

[0024] Thus, in the following exemplary embodiments, 
the multimedia search device 120 makes use of Gaussian 
Mixture Models (GMMs) to model the target speaker, back 
ground speakers and other background audio data. The 
background speakers and other background audio informa 
tion will hereafter be collectively referred to as background 
data. Gaussian Mixture Models are described, for example, 
in Reynolds, incorporated above. 
[0025] The multimedia search device 120 stores a Gaus 
sian Mixture Model for each possible target speaker and a 
set of background Gaussian Mixture Models for the back 
ground data. The Gaussian Mixture Model for each possible 
target speaker and the Gaussian Mixture Models for the 
background data are determined from training data, as 
described hereinafter. 
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[0026] The multimedia search device 120 uses the target 
speaker and background data Gaussian Mixture Models to 
generate an average normaliZed score for a block of frames 
of the audio data of the multimedia content and to determine 
if the average normaliZed score indicates that the target 
speaker may be present in the block of frames. The multi 
media search device 120 may identify starting points and 
ending points of segments in the multimedia content where 
the target speaker is present by determining if the average 
normaliZed score for a particular block of frames meets one 
or more predetermined threshold conditions. Based on the 
determined starting and ending points of the audio data, the 
segments of the multimedia content that have the target 
speaker present may be provided to the user device 100. 

[0027] FIG. 2 is a functional block diagram of an exem 
plary embodiment of the multimedia search device 120 of 
FIG. 1. As shown in FIG. 2, the multimedia search device 
120 includes a controller 201, a network interface 202, a 
multimedia database interface 203, a Gaussian Mixture 
Model storage device 204, and a memory 205. The above 
elements are in communication with one another via the 
control/signal bus 206. 

[0028] When a user of a user device 100 sends a search 
request to the multimedia search device 120, the search 
request is received by the controller 201 via the network 
interface 202. The search request identi?es the target 
speaker for which the search is to be conducted. As 
described above, the search request may be entered using a 
user interface (not shown) and includes information regard 
ing the target speaker for which the search is to be con 
ducted. For example, the target speaker may be selected 
from a list, a target speaker identi?er may input via the user 
interface, a user may speak a name of the target speaker and 
have the name translated by a speech recognition system 
into a corresponding target speaker identi?er, and the like. 
Any manner of identifying the target speaker for which the 
search is to be conducted may be used without departing 
from the spirit and scope of the invention. 

[0029] Once the controller 201 receives the search request, 
the controller 201 retrieves a Gaussian Mixture Model for 
the identi?ed target speaker and Gaussian Mixture Models 
for the background data from the Gaussian Mixture Model 
storage device 204. The background data Gaussian Mixture 
Models are preferably customiZed for the multimedia con 
tent that is to be searched. However, generaliZed background 
data Gaussian Mixture Models may be used for a plurality 
of multimedia content. 

[0030] The controller 201 then searches the audio data of 
the multimedia content using the Gaussian Mixture Model 
for the target speaker and Gaussian Mixture Models for the 
background data. The searching of the audio data includes 
determining an average normaliZed score for a block of 
frames of the audio data and determining whether the 
average normaliZed score is above one or more predeter 
mined thresholds. 

[0031] If the average normaliZed score is above the one or 
more predetermined thresholds, it is determined that the 
target speaker is present in the block of audio data frames. 
Otherwise, it is determined that the speaker is not present in 
the block of audio data frames. 

[0032] The start and end of segments of the audio data 
may be determined based on when the average normaliZed 
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scores are above one or more predetermined thresholds and 

When they fall below one or more thresholds, respectively. 
The start point may be de?ned as the point in Which the 
average normalized score ?rst exceeds the threshold. The 
end point may be de?ned as the point Where the average 
normaliZed score for a block of frames again falls beloW the 
threshold. 

[0033] Once the audio data is divided into segments in 
Which the target speaker is present and segments in Which 
the target speaker is not present, those segments Where the 
target speaker is present may be sent to the user device 100 
as results of the multimedia search in addition to simply 
identifying those multimedia content ?les having a target 
speaker segment. These segments may be identi?ed to the 
user device 100, for example by identifying via time stamps 
the starting and ending points of each segment, or they may 
be broadcast or played to the user device 100. Additionally, 
the user of the user device 100 may have indicated Which of 
the segments are to be broadcast by selecting the segments 
via the user interface (not shoWn) once the segments are 
identi?ed by the multimedia search device 120. 

[0034] Next, the method of scoring frames and blocks of 
frames of the audio data Will be described. An audio sample 
of multimedia content, for example, may be represented by 
a time sequence of N feature vectors x1, x2, . . . , xt, . . . , 

xN, Where t is the time index of the frame. The feature 
vectors represent the short time spectrum of the audio 
sample and may be obtained, for example, by converting the 
audio data into 12th order cepstral coef?cients by carrying 
out a discrete cosine transformation on the output of 31 mel 
frequency spaced ?lters. The analysis WindoWs may be, for 
example, 20 msecs in duration spaced every 10 msec 
through each audio data ?le. These cepstral feature vectors 
may be augmented, for example, by 12 delta-cepstral feature 
vectors determined over 5 frame WindoWs. The delta-ceps 
tral feature vectors represent dynamic measurements of the 
short time spectrum. All audio data frames having an energy 
beloW a predetermined energy threshold may be omitted. 

[0035] The target speaker Gaussian Mixture Model Will be 
designated KT and the background Gaussian Mixture Models 
Will be designated LE1, LE2, . . . , >\,Bk, for example. Using 
these representations, a score, for example a log-likelihood 
score, for each frame t of the feature vector sequence With 
respect to the target Gaussian Mixture Model and the 
background Gaussian Mixture Models may be determined 
using the folloWing relations: 

[0036] Where St()\.T) is the score for the frame tWith respect 
to the target Gaussian Mixture Model, stQBk) is the score for 
the frame t With respect to the background Gaussian Mixture 
Models, p(xt|)tBk) is the Gaussian mixture probability den 
sity function, and k is the background Gaussian Mixture 
Model number. Successive frame scores may be averaged 
over blocks of M frames shifted every L frames through the 
sample. For example, a block of 100 frames, each frame 
being 10 msecs, may be shifted 20 frames through the audio 
data. In this Way, there is an overlap in the frames being used 
for determining average frame scores. Thus, the j-th block 
score for the target model is: 
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M (3) 

WT) = 1/M2 Samar) 

[0037] Alikelihood ratio determination betWeen the target 
and background block scores produces a normaliZed score 
5-: 

[0038] The normaliZed score represents a difference 
betWeen the score for the target speaker model and a 
function of the scores for the background models. In Equa 
tion 4, the function of the score for the background models 
is the maximum score value, hoWever, other functions may 
be used Without departing from the spirit and scope of the 
present invention. 

[0039] The normaliZed scores are used by the controller 
201 to detect the start and end points of the segments in 
Which the target speaker is present. An exemplary fragment 
of program code in the C program language Which performs 
the start and end point detection is provided in Appendix I. 
The exemplary fragment of program code utiliZes three 
thresholds to identify and verify the start and end of target 
speaker segments, as described in more detail hereafter. 

[0040] FIG. 3 is an exemplary data How diagram illus 
trating the above outlined method for scoring and detecting 
start and end points of the audio data segments. The data 
How of FIG. 3 is illustrative of the above method When only 
a single background model is utiliZed. HoWever, as dis 
cussed above, generally multiple background models may 
be used. 

[0041] As shoWn in FIG. 3, the feature vectors 301 of the 
audio data of the multimedia content are input and the log 
likelihood scores 302, 303 for each frame are determined 
based on the target speaker Gaussian Mixture Model 304 
and the background Gaussian Mixture Models 305. The 
frame scores are then block averaged 306, 307 and the block 
average scores are normaliZed 308. The normaliZed scores 
are then used to detect the target segments 309, i.e., the 
segments of the audio data in Which the target speaker is 
present. These target segments are then output to the user 
device 100. 

[0042] The Gaussian Mixture Models for the target speak 
ers and the background data may be determined through an 
experimental training method. For example, pre-labeled 
training data may be used from Which feature vectors are 
compiled into the Gaussian Mixture Models, as described, in 
the incorporated Reynolds publication, for example. 

[0043] FIG. 4 is an example of results of the multimedia 
search device 120 When the multimedia search device 120 
utiliZes three thresholds to identify and verify the start and 
end points of target speaker segments. The solid vertical 
lines designate the segment boundaries identi?ed by the 
multimedia search device 120 and the dashed vertical lines 
designate the actual segment boundaries of the multimedia 
content for a particular target speaker. As shoWn in FIG. 4, 
a possible target segment start point is detected When the 
normaliZed score exceeds the threshold 00, Which in the case 
shoWn in FIG. 4 is at approximately 11,150 csecs. The 
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possible end point of a target segment is detected when the 
normalized score falls below the threshold 60, which in the 
case shown in FIG. 4 is at approximately 13,100 csecs. 

[0044] Rather than using only a single threshold 60, how 
ever, two thresholds 01 and 02 may be used to provide a 
veri?cation of the segment boundary determinations. The 
thresholds 01 and 02 may be arbitrarily determined or may be 
determined based on empirical data; however, 01 and 02 
should be chosen with the following constraint 02<6O<01. 
Thus, after the threshold 00 has been exceeded and a 
tentative start of a target speaker segment has been identi 
?ed, if the normaliZed block score for a subsequent block of 
frames exceeds the threshold 61, the start point of the 
segment is detected as being at the point where the threshold 
00 was exceeded. Likewise, after the threshold 00 has been 
traversed and a tentative end of the target speaker segment 
has been identi?ed, if the normaliZed block score for a 
subsequent block of frames falls below 62, the end point of 
the segment is detected as the point where the normaliZed 
block score fell below threshold 60. If the normaliZed block 
score of a subsequent block of frames does not exceed 
threshold 61, then the start and end of the target speaker 
segment is not veri?ed and a target speaker segment is not 
identi?ed by the multimedia search device 120. 

[0045] As discussed above, Appendix I includes an 
example section of program code that implements this 
threshold approach. In Appendix I, “cand” represents a 
target speaker segment candidate ?ag, “score[block]” rep 
resents a score for a block of frames of audio data, “tentstart” 
represents a tentative start of a target speaker segment, and 
“tentend” represents a tentative end of a target speaker 
segment. The values thO, th1 and th2 correspond to threshold 
values 60, 01 and 62, respectively. 

[0046] As shown in Appendix I, if cand is Zero, i.e., the 
block of frames is not a target speaker segment candidate, 
and the score for the block of frames is above a ?rst 
threshold, th0, then a tentative start of a target speaker 
segment is identi?ed (tentstart=block) and cand is set to 1. 
If the block of frames is a candidate for a target speaker 
segment (cand=1), and the score for the block of frames is 
greater than a second threshold, th1, then a legitimate start 
of a target speaker segment is identi?ed and cand is set to 2. 

[0047] If the block of frames is a candidate (cand=2) and 
the score is less than the ?rst threshold, thO, then a tentative 
end of the target speaker segment is identi?ed (tentend= 
block). If a legitimate start of a target speaker segment is 
identi?ed (cand=2) and the score for a block of frames is less 
than a third threshold, th2, then the start of the target speaker 
segment is set to the tentative start and the end of the target 
speaker segment is set to the tentative end. In this way, the 
second and third threshold values, th1 and th2, serve as a 
check on the ?rst threshold, th0, to increase the likelihood 
that detected tentative start and end points of a target speaker 
segment are in fact the actual start and end points of the 
target speaker segment. 

[0048] In addition to or in place of setting actual threshold 
values 01 and 62, the present invention may set criteria such 
as requiring the normaliZed block score to be above the 
threshold 00 for a predetermined amount of time, to be above 
the threshold value 01 or below threshold value 02 for a 
predetermined period of time, and the like. In short, any type 
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of criteria may be sent to increase the reliability of the 
detection of the start and end points of the target speaker 
segments. 

[0049] FIG. 5 is an exemplary ?owchart outlining a 
method of searching multimedia content according to the 
present invention. The exemplary ?owchart of FIG. 5 is a 
generaliZed description of the steps performed by the 
method according to the present invention. The details of 
how each step in the ?owchart is performed have been 
previously described or may be apparent to those of ordinary 
skill in the art. Various modi?cations and additions to the 
?owchart of FIG. 5, as may be apparent to those of ordinary 
skill in the art in view of this disclosure, may be made 
without departing from the spirit and scope of the invention. 

[0050] As shown in FIG. 5, in step 501, the controller 201 
receives a search request from the user device 100 and goes 
to step 502. In step 502, the controller 201 retrieves the 
multimedia content, identi?ed by the search request, from 
the multimedia database 130. Next, in step 503, the control 
ler 201 retrieves the Gaussian Mixture Models associated 
with the target speaker, identi?ed in the search request, and 
background data. 

[0051] In step 504, the controller 201 determines normal 
iZed scores for audio data frames of the multimedia content 
and averages these normaliZed scores over a block of frames 
to obtain a block score, and goes to step 505. In step 505, the 
controller 201 determines whether a possible, or tentative, 
start of a target speaker segment has been previously iden 
ti?ed, such as in a previous iteration of the ?owchart. If so, 
control goes to step 508; otherwise, control continues to step 
506. In step 506, the controller 201 determines if the block 
score obtained in step 504 is such that a possible start of a 
target speaker segment is identi?ed. If so, control goes to 
step 507; otherwise control skips to step 515. This determi 
nation may be made based on preset threshold values in the 
manner described above. 

[0052] In step 507, the controller 201 identi?es a possible 
target speaker segment start and goes to step 515. In step 
515, the controller 201 determines if there are more blocks 
to be processed. If so, control returns to step 504; otherwise, 
control goes to step 516 and ends. 

[0053] In step 505, if a possible start of a target speaker 
segment has been identi?ed, control goes to step 508. In step 
508, the controller 201 determines if the block score 
obtained in step 504 indicates that the block of frames is still 
within a valid target speaker segment. If so, control goes to 
step 509; otherwise, control goes to step 511. In step 509, the 
controller 201 determines if the block score from step 504 
identi?es a possible target segment end. If so, control goes 
to step 510; otherwise control goes to step 515. In step 510, 
the controller 201 identi?es a possible target speaker seg 
ment end and goes to step 515. 

[0054] In step 508, if the block score from step 504 
indicates that the block of frames is not within a valid target 
speaker segment, control goes to step 511. In step 511, the 
controller 201 determines if a possible target speaker seg 
ment end has been identi?ed. If so, control goes to step 512; 
otherwise, control goes to step 514 where the possible target 
speaker segment start is reset and control goes to step 515. 
In step 512, the controller 201 registers the target speaker 
segment start and end to mark the target speaker segment as 
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a con?rmed target speaker segment. Then in step 513, the 
controller 201 resets the possible target speaker segment 
start and end so that a neW target speaker segment may be 
identi?ed if further blocks are to be processed. 

[0055] While the above embodiments describe the multi 
media search device 120 as a separate device connected to 
the netWork 100, the present invention is not limited to such 
a con?guration. The multimedia search device 120 may be 
distributed throughout the netWork 110, for example. 

[0056] Alternatively, the multimedia search device 120 
and user device 100 may be combined into a single stand 
alone device. In this case, the multimedia search device 120 
Would not need the netWork interface 202. Furthermore, the 
multimedia database 130 may be a ?oppy disk, hard disk, 
CD-ROM, ZIP disk, and the like, and the multimedia 
database interface 203 may be a corresponding drive. 

[0057] As shoWn in FIGS. 1 and 2, the method of this 
invention is preferably implemented on a programmed pro 
cessor. HoWever, the multimedia search device 120 can also 
be implemented on a general purpose or special purpose 
computer, a programmed microprocessor or microcontroller 
and peripheral integrated circuit elements, an ASIC or other 
integrated circuit, a hardWare electronic or logic circuit such 
as a discrete element circuit, a programmable logic device 
such as a PLD, PLA, FPGA or PAL, or the like. In general, 
any device capable of implementing the ?oWchart shoWn in 
FIG. 5 can be used to implement the multimedia search 
device 120 functions of this invention. 

[0058] While this invention has been described With spe 
ci?c embodiments thereof, it is evident that many alterna 
tives, modi?cations, and variations Will be apparent to those 
skilled in the art. Accordingly, the preferred embodiments of 
the invention as set forth herein are intended to be illustra 
tive, not limiting. Various changes may be made Without 
departing from the spirit and scope of the invention. 

What is claimed is: 
1. A method of segmenting multimedia data using audio 

information, comprising: 
receiving a search request identifying at least one target 

speaker; 
retrieving at least one model for the at least one target 

speaker; and 

segmenting the multimedia data into one or more target 
speaker segments and background segments based on 
feature vectors of the multimedia data and the at least 
one model for the at least one target speaker, 

Wherein the step of segmenting comprises: 

reading a ?rst block of frames of the multimedia data; 

determining a score for the ?rst block of frames based 
on the at least one model for the at least one target 
speaker; and 

determining if the score for the ?rst block of frames is 
above or beloW a ?rst threshold. 

2. The method of claim 1, further comprising: 

identifying the ?rst block of frames as part of a target 
speaker segment if the score for the block of frames is 
above the predetermined threshold; and 
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identifying the ?rst block of frames as part of a back 
ground segment if the score for the block of frames is 
beloW the predetermined threshold. 

3. The method of claim 1, further comprising: 

identifying a tentative start point of a target speaker 
segment if the score for the ?rst block of frames is 
above the ?rst threshold; and 

identifying a tentative end point of a target speaker 
segment if the score for the ?rst block of frames is 
beloW the ?rst threshold. 

4. The method of claim 3, further comprising: 

reading a second block of frames of the audio data; 

determining a score for the second block of frames based 
on the model for the target speaker; 

verifying the tentative start point of the target speaker 
segment if the score for the second block of frames is 
above a second threshold; and 

verifying the tentative end point of the target speaker 
segment if the score for the second block of frames is 
beloW a third threshold. 

5. The method of claim 1, Wherein the score is a normal 
iZed score. 

6. The method of claim 5, Wherein the normaliZed score 
is calculated based on the model for the target speaker and 
one or more background data models. 

7. The method of claim 1, Wherein the score is an 
averaged normalized score for the ?rst block of frames. 

8. The method of claim 1, further comprising: 

sending at least one of (a) at least a portion of the target 
speaker segments and (b) at least a portion of the 
background segments to a user device from Which the 
search request Was received to enable the user device to 
reproduce a multimedia presentation incorporating the 
at least one of (a) the at least a portion of target speaker 
segments and (b) the at least a portion of the back 
ground segments. 

9. The method of claim 8, Wherein the user device is one 
of a computer, a Wired telephone, a Wireless telephone, a 
Web TVTM terminal, and a Personal Digital Assistant. 

10. The method of claim 1, Wherein the at least one model 
for the at least one target speaker is a Gaussian Mixture 
Model. 

11. The method of claim 1, Wherein the at least one model 
for the at least one target speaker is a vector quantization 
codebook model. 

12. The method of claim 1, Wherein the at least one model 
for the at least one target speaker is a hidden Markov model. 

13. The method of claim 1, further comprising retrieving 
at least one model for background, Wherein the step of 
segmenting includes segmenting the multimedia data into 
the one or more target speaker segments and the background 
segments based on the at least one model for the back 
ground. 

14. The method of claim 13, Wherein the at least one 
model for the background is a Gaussian MiXture Model. 

15. The method of claim 13, Wherein the at least one 
model for the background is a vector quantiZation codebook 
model. 

16. The method of claim 13, Wherein the at least one 
model for the background is a hidden Markov model. 
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17. An apparatus that identi?es segments of multimedia 
data for retrieval, comprising: 

a controller; 

a network interface; and 

a memory, Wherein the controller receives a search 
request via the netWork interface identifying at least 
one target speaker, retrieves at least one model for the 
at least one target speaker from the memory, and 
segments the multimedia data into one or more target 
speaker segments and background segments based on 
feature vectors of the multimedia data and the at least 
one model for the at least one target speaker; 

Wherein the controller segments the multimedia data by 
reading a ?rst block of frames of the multimedia data, 
determining a score for the ?rst block of frames based 
on the at least one model for the at least one target 
speaker, and determining if the score is above or beloW 
a ?rst threshold. 

18. The apparatus of claim 17, Wherein the controller 
identi?es the ?rst block of frames as part of a target speaker 
segment if the score is above the predetermined threshold 
and identi?es the ?rst block of frames as part of a back 
ground segment if the score is beloW the predetermined 
threshold. 

19. The apparatus of claim 17, Wherein the controller 
identi?es a tentative start point of a target speaker segment 
if the score is above the ?rst threshold and identi?es a 
tentative end point of a target speaker segment if the score 
is beloW the ?rst threshold. 

20. The apparatus of claim 19, Wherein the controller 
reads a second block of frames of the audio data, determines 
a score for the second block of frames based on the model 
for the target speaker, veri?es the tentative start point of the 
target speaker segment if the score for the second block of 
frames is above a second threshold, and veri?es the tentative 
end point of the target speaker segment if the score for the 
second block of frames is beloW a third threshold. 

21. The apparatus of claim 17, Wherein the score is a 
normaliZed score. 

22. The apparatus of claim 21, Wherein the normaliZed 
score is calculated based on the model for the target speaker 
and one or more background data models. 

23. The apparatus of claim 17, Wherein the score is an 
averaged normaliZed score for the ?rst block of frames. 
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24. The apparatus of claim 17, Wherein the controller 
sends at least one of (a) at least a portion of the target 
speaker segments and (b) at least a portion of the back 
ground segments to a user device from Which the search 
request Was received to enable the user device to reproduce 
a multimedia presentation incorporating the at least one of 
(a) the at least a portion of target speaker segments and (b) 
the at least a portion of background segments. 

25. The apparatus of claim 24, Wherein the user device is 
one of a computer, a Wired telephone, a Wireless telephone, 
a Web TVTM terminal, and a Personal Digital Assistant. 

26. The apparatus of claim 17, Wherein the at least one 
model for the at least one target speaker is a Gaussian 
Mixture Model. 

27. The apparatus of claim 17, Wherein the at least one 
model for the at least one target speaker is a vector quan 
tiZation codebook model. 

28. The apparatus of claim 17, Wherein the at least one 
model for the at least one target speaker is a hidden Markov 
model. 

29. The apparatus of claim 17, Wherein the controller 
retrieves at least one model for background and segments 
the multimedia data into the one or more target speaker 
segments and the background segments based on the at least 
one model for the background. 

30. The apparatus of claim 29, Wherein the at least one 
model for the background is a Gaussian MiXture Model. 

31. The apparatus of claim 29, Wherein the at least one 
model for the background is a vector quantization codebook 
model. 

32. The apparatus of claim 29, Wherein the at least one 
model for the background is a hidden Markov model. 

33. Auser device that receives at least one of (a) at least 
a portion of the target speaker segments and (b) at least a 
portion of the background segments that are segmented by 
the method of claim 1 and reproduces a multimedia presen 
tation incorporating the at least one of (a) the art least a 
portion of the target speaker segments and (b) the at least a 
portion of the background segments. 

34. The user device of claim 33, Wherein the user device 
is one of a computer, a Wired telephone, a Wireless tele 
phone, a WebTVTM terminal, and a Personal Digital Assis 
tant. 


