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Automatic identification of the signal for early hypertension treatment with laser and electrical

stimulations
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Abstract: Objective Based on the situation that simulation signals of different models are needed to solve the problems of

individual differences and adaptability in early hypertension treatment with laser and electrical simulations, to propose a method

of automatically identifying the simulation signals for providing a convenient and efficient means to choose effective treatment

signals in clinic. Methods The digital audio signals which have been clinically proven to be effective were taken as the original

signals, and the Mel frequency cepstral coefficients of this kind of signal were extracted to establish the HMM model library.

After grouping the experimental signals and identifying the effective signals, the criterion of automatic identification was

determined. Then the characteristic parameters of the test signals were extracted, and the matching probability of the test signals

and model was calculated by Viterbi algorithm, and the test signals were automatically matched with the signals in the template

library. Finally, according to the matching results, the test signals were classified into different categories in template library.

Results and Conclusion HMM model could be used to classified test signals effectively. The signals with small relative value

of the output probability logarithm between test signals and original signals could be sorted out accurately and effectively from

a large number of test signals. After the clinical validation, the selected signals can be used as the signal source for early

hypertension treatment with laser and electrical simulations.

Key words: early hypertension; signal source of laser and electrical stimulations; audio signal; template library match; automatic

identification
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Fig.1 Flow chart of the extraction of audio signal MFCC

MFCC: Mel frequency cepstral coefficient
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Fig.2 Flow chart of audio signal model construction and identification
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Fig.3 Schematic diagram of model matching
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®1 F—HIRHIES S5 HMMERELR LR
Tab.1 Experimental results of the first set of test signals and the

HMM model library
. . Maximum output Matching
Original signal . . True or false
probability logarithm results
01 -181 842 M, True
02 -24 612 M, True
03 -67 522 M; True

/N U B R S 0 R R 1 S A S A DT
PC RE g , BRIV 3£ 5 4 A AR AR e 1

H1 2 TR, SR B ARRHE /N T 1, LA AT 356
B RIS W PEIR Y7 108 AR il BT — 5 AR 1)
Mo NI, i AU 5 5 AR 45 e R X 4
FIR3AF X (L YU BT O 6 B T, 1 O 5 = U0 155 R
JIt DE BCASE Y 14 SRR 15 5 A BLSE PRI A Bl o o T H 3
H AR ARDOPELTE 2 2 MG BT LA DU A i E e A6 1
IR 1R AR 5 s A AT AT, U AN AR
o MRAEF 245, IR ARXHE S FEETE 0~1 Z ],

#=2 FTEIRFES S HMM R E TR G R

Tab.2 Experimental results of the second set of test signals and the

HMM model library

Effective signal e Matching Relative

probability logarithm results value
Y -34587 M, 0.99
Y. -1941 M, ey
Y, -25 069 M, 0.86
Y. -46 446 M, 032
Y -45729 M, 0.89
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SRR E R

5 = 2 RS 5 5 HMM B o 784 DG 7 )
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XSO 1 v X R AR 1) 5 R B M 23R X6 B30 A 7
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AT P 0000 5 RS 114 SRR 15 5 A AH B2
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24 LEBARMBFMES SEESENMFCCSE

AZE 3 A, PN T, Ts . Ts T S5 4518 M, T
Bie, P40 T, T SR8 MG VT FD o 3045 591 B A4
57U My M (B 4) | FEXHEZN T 1R3G5 5 (1A
5)  AEHXHER T 1 B BUIME S (K 6) i MFCC ##1iE 2
BOFEHEE

3 F=HEIRHES S HMM SR TR R
Tab.3 Experimental results of the third set of test signals and the

HMM model library
Random signal Maxiljn.um outpTlt Matching Relative
probability logarithm results value
T, -16 882 M, 0.31
T, -582 770 M; 7.63
T; -191 474 M, 6.78
T, -99 909 M; 0.48
Ts -36 262 M, 0.47
Ts -22782 M, 0.03
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