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Acquiring the calling authority of each agent form database, and
allocating each agent into a group corresponding to their calling
authorities according to a preset authority grouping mode

A 4

Collecting voiceprint features of each agent in each group to obtain a
basic voiceprint feature set of the group

l

Training the voiceprint features in each of the basic voiceprint
feature sets to obtain integrated voiceprint features of each of the
basic voiceprint feature sets, and building a dynamic voiceprint
recognition model based on voiceprint correspondence relationships
among the grouping, the calling authority and the integrated
voiceprint features

v

Acquiring the customer level of the called customer and the voice
data of the to-be-identified agent if a call operation from the to-be-
identified agent is detected, and performing voiceprint feature
extraction on the voice data to obtain target voiceprint features

A 4

Identifying the target voiceprint features and determining the calling
authority of the to-be-identified agent based on the dynamic
voiceprint recognition model

A

Executing a preset early warning processing measure if the calling
authority of the to-be-identified agent does not meet the required
customer level
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Acquiring voice samples of each of the agents reading multiple
different preset corpora, and performing voiceprint analysis on the
voice samples to obtain initial voiceprint samples of the agents

A 4

Performing pre-emphasis on the initial voiceprint samples to
generate emphasised voiceprint samples with flat frequency
spectrums

A

Framing the emphasised voiceprint samples to obtain initial voice
frames using framing and windowing methods

— S23

A

Separating the silent voice from the initial voice frame signals to
obtain target voice frames

Extracting voiceprint features based on the target voice frames

A 4

In each of the groups, grouping the voiceprint features of each of the
agents of the group into the basic voiceprint feature set of the group

Fig. 2
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Using the Levinson-Durbin algorithm to predict the linear
prediction coefficient in the calculation formula (F1) of the prediction
error of the target voice frame, and determining the target linear
prediction coefficients a',, a,... a'p according to the prediction

results: ;
e(n):s(n)—é(n):s(n)—izzl:ais(n—i) F1

wherein e(n) s the prediction error,$(n) is a prediction value of the
target voice frame sequence, n is the total number of points
contained in the target voice frame sequence,s(n - i) is the sum of the
values of the previous points n—i of the target voice frame sequence,
a, is the linear prediction coefficient of the point I in the target voice
frame sequence, p is the preset order of linear prediction,i  [1, p],n
IS a positive integer

Calculating a linear prediction cepstrum coefficient of the target
voice frame by formula (F2) according to the target linear prediction
coefficient, and taking the linear prediction cepstrum coefficient as the
voiceprint feature:

a, n=1
. o kY. ~
h(n)= an+2(l—HJakh(n—k) 1<n<p F2
k=1
p kY. ~
Z(l——jakh(n—k) n>p
k=1 n

wherein, h(n) is the linear prediction cepstrum coefficient

Fig. 4
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For each basic voiceprint feature set, adopting genetic algorithm to

optimize the voiceprint features in the basic voiceprint feature set, to

obtain a codebook set corresponding to the basic voiceprint feature set

A

For the xth basic voiceprint feature set, acquiring the total number g of
codebooks in the codebook set corresponding to the basic voiceprint
feature set, randomly selecting k codebooks in the codebook set as
training samples, arithmetically averaging the codebook matrix of the
training samples according to corresponding bits to obtain category
codebooks D, , taking the category codebooks D, as the integrated
voiceprint features of the basic voiceprint feature set of xth

L S32

group, wherein, k e[1,q] » xand g are positive integers

Fig. 5

Pre-processing the target voiceprint feature to obtain an target |~ S5l

optimized codebook of the target voiceprint feature

v

Calculating the Euclidean distance from the target optimized codebook
to each of the category codebooks by formula (F3):

pi(AD;)= i(a(_bt)z F3 52

t=1

A\AD, ). ) . _
wherein p,( J) is the Euclidean distance from the target optimized

codebook A to the Jcategory codebook DJ, 4 is the tcoding sequence
b

feature in the target optimized codebook A, is the tcoding sequence

feature in the category codebook Dj JelLJ] 3 is the number of the

v
Selecting an Euclidean distance with the smallest numerical value /853

from J Euclidean distances as the target Euclidean distance

v
Acquiring the group to which the category codebook corresponding

to the target Euclidean distance belongs, and taking the groupasa |~ S54

current cau-out group

According to the corresponding relation, determining the current

calling authority corresponding to the current call-out group as the KS55

calling authority of the to-be-identified agent

Fig. 6
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