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The adaptive speech segmentation method based on bone conduction voice

MIAO Xiaokong ZHANG Xiongwei
(Command & Control Engineering College, Army Engineering University, Nanjing 210007, China)

Abstract In order to solve the problem of segmentation of noisy sentences, and to solve the problems of poor
segmentation efficiency, low segmentation accuracy and poor adaptive ability of traditional air-guided speech
segmentation algorithm in some low SNR environments, a segmentation two-threshold speech segmentation
method based on bone conduction speech adaptation is proposed. Firstly, bone-guided speech and air-guided
speech are acquired synchronously to obtain better anti-noise performance. Then an adaptive method of
random dynamic threshold is introduced to detect endpoints in the fusion of zero-crossing rate and short-term
energy. Finally, segmentation double threshold and speech clustering are used to realize sentence segmentation
and improve the robustness of speech segmentation algorithm. The effectiveness and feasibility of the proposed
algorithm are verified by experiments. At the same time, compared with other speech segmentation algorithms,
the proposed segmentation algorithm is proved to be more accurate and effective.

Key words Bone guided speech, Speech segmentation, Segmented double threshold, Speech clustering

2018-03-18 Wih; 2018-07-13 FEHd

*EXR AR EETH (61471394)

fEZ T WAL (1991- ), B, WHAbAREAN, 4, B 7 m: Biefs B4,
THIME#E E-mail: miao xk@163.com



5538 % 5 1) HE AL

KAE SIS BIENAIER 2 FINE 69

][l

0 35l

T LLAE A P 22 WY 25 LR 5 D) SRR FE TR &
B HE S5 7 AR F S 1 28000 P AR 2 3 Ok
T O EE T FH SR Bh I RN o5 1 i AL B BTV,
NTFEEERIEENE, [P s a5 A EH 5L
NSk 5 P 1 AR OB P A5 B A . B T DL
RAG 6 AH ¢ B FLIRAE AN [R] B S 5 () Ab BE AL
o MEE 7 BIEAR G AFE LT RESHER)
BEAT 73 8 SR, DA 56 2% R 05 5 2500 e o R
o 1 B LIRS M U IR B T 1 8 s 43 1,
TR AR BRI 20 B B2 SR T e L 1 TR
VB A M R R B R B — s RO

B 7y R OC B A A5 B35 B A 46 A 25 A i
e i Mo si RN 77 =X H AT & 2 BT RO 4y
=K (1) B THRHESEAR I 3 B 775 R
HUTE 45 B rh I B AR AAE 2 B0 AT o s A DU, SR )5
38 ISR o 2 2 A e & DL EAH DGR
Kk 231 SRR 3 B A R (00 BE 2 L AR
25 LPC LA S g 471, S Rk e A oy B, T
SN, AR R R R 2, CEAIRAS M LU R0 SRR A
PHAR . (2) T [ 53 B 7 3 a0 e g ks
et R A4 DAy 3 ot ) 8, el of M 7 R HEAT — 00
R, R Ja A AE 5 i AOOF 8. H B R
HRBFREA (Hidden Markov models, HMM). 3¢
FFAIE AL (Support vector machine, SVM)- ¥ F 4
2 /%% (Deep neural network, DNN)[8—9 2% jxut
SRR 2%, e BIROR B TR 3 5 BRI
FR UL BT AR B2, DL IC Bk v AR R, i DA LA
R, GG N MEELZE . (3) T B R I U7k e H
RIS 73T R 1 o R 20 B Rk . IX e
EEE R, FOEH T — LRk s, B —E W)
Jei PR D01

BEXE B IR oy BV RS ARAE B 1), AR SCHR T 2
TEFIEE I EERN > BOU R ER) #3077 B
Je R B S BB YR SR T B 38 S BRI kA
R ERRE (a3 75 & il SRR sh U i LR iR
HIFREUE &, EBr T B R AR, B3RS
BT 545, AT ERAEPESR), SR 91 NBE LN S8 1
AT L IE N PR R I, f J I Ay BOWUT] BR A= SR
KM SIS & E] o SEEGUERH : AR SCRTHE 4 E
FOEERE S 1B o B RORS FERTHERA BE, BRE NE
0, BRI BAE TSR (R A At LR S

bt AR S0 S SRR 0 73 I BCR SRS W 2 245

1 B

LG SRR & 4 517 i, 76V 5 T 3
B 5 R S R AT 5 TN 4,
A AL AR T 545 5 R b (B K A
R RAE RIS S B S, 25 A
75 N 0/ S B T4 B, TR R
W 7 v, 37 R 5 A1 . %S 3 H 72 T
UB TR B B N 5, B 5 A
VSRR T 7 S8 S B 5 O
P, >3 8 T T SIS B SR

B RE RS 2 KU i Sk B K
WA RIS S5 5, BT RS b s T
3, 3B E A R . BAAE SE
A A AT F 0% 0 R, 910 5 5 o B A
SR M P55, LR 78 20 R0 T B M b
b, 0 F BB S B MR SR FIR A, T
W S T R, S S S 1
4

1SR I R 15 B R BB 5 548
055 B E M O PR 2 4 L 9
S E I LA 4 25 LA A —

FEI 1 e 0 P T4 548 5 F R K, A
I B GBS OISR B 1 (a) R T MR 4D Y
7, SR SR E A A . T
A P 2 T SV L R U A I R K,
(AP 12 BANTRTIR 2 , T B S 25 6 (S0 30 23 T F
Ko VLB BB A RIS BA R Z . B 1(D)
JoR T AR N R R, SR S
55 008 2 T SR T RO 4 . 37 1(b)
B, S R R TS H R R B E 2R
A, HI R T, SR S B I A
KB T o S L UAR R 255, 518 1(a) S
S AR TS E S LA
SFAERT T4, SO RS 4007 5 1 1 () B
(AR A, ph T LB S 5 B AT 5
B 5 7 BATE ] 45 45 35 KA T, 26 b
VR UL BRI SRR 0 T %
I 5, T LA AR/ 4 T8 7 B o
MER T 5 SETE #EAT B AR SRS 5 40 B,
SR TF SR 4 B R



70

& A j '? 2019 4 1 /1

o
=
05 1.0 15 20 25 30 35 “0 05 1.0 1.5 20 25 3.0 35
Wi /s Wi /s
1.0 1.0
0.9 ] 0.9
0.8 . 0.8
g 0 Ry
e ’ N
] 0.5 I 0.5
T o4 T 04
0.3 ] 0.3
0.2 ] 0.2
0.1 ] 0.1
0 0
0 2 4 6 8 10 12 0 2 4 6 8 10 12
SRIEEMR /kHz B FIEEHR /kHz
(a) ARSZMERE M A T B S5 R 2R 14y (8
o
=
0 05 10 15 20 25 30 35 “0 05 10 15 20 25 30 35
B /s I 1H] /s
1.0
0.9
0.8
o 0.7 =
T 05 T
I 04 =
0.3
0.2
0.1
%0 2 4 6 8 10 12 0 2 4 6 8 10 12
SRR /kHa BRI /kHa

(b) WA NG SN A B IS S AR o &

L AR R RS

Fig. 1 The frequency component of air conduction speech and bone conduction speech
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Table 1 The number and accuracy of the

speech after this method is segmented
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Table 2 Accuracy rate of four segmentation algorithms for different

noise environments
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