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A phone classification method based on spectrum

LI Li-yong, ZHANG Lian-hai, FENG Zhi-yuan

(Institute of Information System Engineering, Information Engineering University, Zhengzhou Henan 450002, China)

Abstract: This article proposes a phone boundary detection method based on the spectrum. The
spectrum is divided into three frequency regions according to the structure of the spectrum. The potential
boundaries of every region are detected through the Euclidean distance between the neighbors of two
vector frames of spectrums. The false phone boundaries are removed by a second examination. The phone
boundaries are obtained via the fusion of the boundaries of three regions. Comparing with the method
using phonological attributes, the computational complexity is significantly reduced, and a higher score of

3.95% is achieved.

Key words: phone boundary detection; spectrum; speech event

R AR B ORTE TR A S A B P U 2 SR T N L AT LORE A TR] £ EE 43 S AN [ Y
JC, i HEWME RE . HAE RN LA, TAEE R EBA AR EWE . R an ey bR e | o b A ) L
RARBRERBA, MIEFES WA BA RN HETA Zhil FAa Y Jr 2 32 204 B T 5 (Model-based)
3T LB (Metric-based)2 Fft . J& B 3 52 5% JH 3 25 65 ] L £ R (Dynamic Time Warping, DTW)™Fi o
JRBLRAEA (Hidden Markov Model, HMM), LA— & 191 Zbn X5 BCE 247 I Zhimi A5 2 & Ry i 7. =T
FUBE 1) J7 125 32 B2 A BCHE RRAE S 50 28 Ak, I SR 638 100 40 2 o D)3 80l 1) 8 Ak R AT ik o W I S 80CA i
FA . R AR B VRN RACSE . M L T AR TR AL Y 2 ORI Uy vk, T RUEE Y A SR I Oy s TR B B =N, B
BRMEL . B EES AR DU I S F ORI . R IR T AN S R R SRR AR AR, A
I R TS A5 R A AL E AR, JT L R L BRI A el O AR AL, M HARAE B AR 4k . 2011
4F You-Yu Wang 45 PR AR TE 5 55 1 & A RRAE , DAE 5155 Mg AR 45 o 80, $20 TRT RS R R
R gy vk sk R A EPT 2010 AEHRI T R T USSR A DUE AR 07 i, W MW R, BN 5L
B AR I o 2012 4F 7 A s VIR R HH 5 067 8 R A SE RS b, BT — R T 0 8 R G I s IR
WAL JE ME S A B T T AR ERENL S 0 RN, R T AR R A S R AR B TR R AR
AR Ji X 07 B T A B R R A5 A, 0 3R 1 ul A AR DX AT AR B S5, T R A DX )
AR B S5AE o DRI AT DAAR I 15 5 15 5 A 3K RO i DX SR 25 R R P, K iR i A 5 S T, X LA A 5 5
Witz ] B 22 S, DT SE IS R AR o AR SCAR A5 2 SRR AR T — R T R R 0 2R A BRI O ik
ZONEE SRR S E S WIEIG e R, RS R TH S5 5 00 & SRR S A, 43 BT LR SR T I R B ] 2
WA HEA: 2012-10-10; fEEIHHE: 2012-11-14
HE&TH: EXKAARERE T HIW H (61175017)




5 6 FUkE . ETEIEHRENZTZTLREN 937

(] B9 AR S, O 3l o 0 G o DO A TR e A, B R I AR, i e i B e B B AR R A R

il

1 iEiEaE

AREE S AR ERES, M TIEM T, ol DR & R & & WA 2 AR > oo & A& 5%, oo
SCAT LIy g O E | o MIOBUCE S, B ST LUy BRSO JEREE L MREE M B AR, LA IR D7 SN R AR
PP MR T AR A R AR A AR AL, AnFE A AL TR, WAALE L SRS, PR AR SR AR AR
SRR, R TR AE A A8 Ak e 25 B DI B R 2 A A S A A A A Y 3 A A A T P A A L
Firlo JTUE RN, FIEAIERZ B G0, R B RS20 , (B AR B O 7S A S 23 52 B R OE 0 LA
HA MBS, 500 R K L BT E 0280, X 88 A0 i a) B B O BE 5 R o S A ORI A A, TR G Y
WG oy E B RN IR o W BRSO U TR R R R R ORI I A M . R i
el o AT LA 5 — B R DX S A S8 SR MR, AR R R TR IO PRt AT AR RS T 3 0 R A A T
MR TR S A, SCBLX R A AT R

ARSCERD TR DL 1o G AR S5 5 0iRIEREE, O 7 5 55 B AL BEEAT B Y o)
R, ORICHEE 6 ms Y DUT T AT IR AL FE, MRS N 5 ms, SRS EEMUE T AT 512 M A B HUE LM AR B, h T
i A 2 1 35 35 AE B AR 5 0 E B AT

R
L ARSO B ORI T 20T enerey
W TR W, KIEEE S region ? oundery
o " o Hb LR e speech 0-400 Hz boundary
HIT 40 WiEHEVE N 5 St 2%, L E n region 2 . boundary
Hovp RE e KR — RO VR D T 5 R L J 1.3 KHz-5.5 kHz
7R RIARE I AR S 2R Y A el B dE Ab B region 3 ——  boundary
O 5 15 B R TR, P Ll
HIEEEE E SR, A OB YT, f\y Fig.1 Flow chart of boundary detection
R e A 37 TR
JFi 44 5 WAL 10 R B 58 01 24 i L R
AE 2 BRI
she  had your  dark suit in greasy wash water all year
8000 — T r T : :
soop| YOS e Lr ﬁf{ b
i . *.u . :. ll_t ! by
£ 40007 T N T TN T YT T e T AT e =
region 2 % i ¥ 1 % e v e - :
2000} ‘ I ,,ﬁ 'y e ‘ . . L“_
o L, A - ~&-a *—_‘—lﬁ | S
region 1 : 1.0 15 " 2.0 25 3.0

Fig.2 Spectrogram for “She had your dark suit in greasy wash water all year”
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Fig.4 Results for boundaries detection
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Fig.5 Graph for deletion error
Pl 5 MBRAS RN ZE R

A SCAR IR 8 2 RRAE B I T — b R TR I R 3 FUR I D7 vk, %07 TR AR S U 3 AN X
I 38 2o 73 30 T B A A DX IR & MU 1 R A e [ 0y R P B e S R e R (LA L A A I ] 5 ] A R R AR A A
e R H, SRR R, R BRSO AT P R R B, TR IE B A SR BT Ok . AR SRS T
R XGRS, RS RN AEE . SRR, %07k B A B PERE

S % Uk

[1] Malfrere F,Dutiot T. High-quality speech synthesis for phonetic speech segmentation[C]// Proceedings of the European
Conference on Speech Communication and Technology. Rhodes,Greece:[s.n.], 1997:2631-2663.
[2] Wang Yih-Ru. A Two-Stage Sample-based Phone Boundary Detector using Segmental Similarity Features[C]// 12th Annual

Conference of the International Speech Communication Association. Florence,ltaly:[s.n.], 2011:413-416.



5 6 FUkE . ETEIEHRENZTZTLREN 941
[3] SkF&, k&0 JEFF. 3T 0058 3 R R i DOE 3 & B U1 [)]. 7 2R 24k, 2010,35(6):701-707. (ZHANG Baogi,

ZHANG Lianhai,QU Dan. The detection of Chinese phone boundaries based on the auditory events[J]. ACTA ACUSTICA,
2010,35(6):701-707.)

(4] VFASESRIEME A, T35 08 P A0 545 B # R[], Kol R4 5 4b B, 2012,28(2):79-87. (XU Youliang,
ZHANG Lianhai,NIU Tong. Phoneme recognition based on the phonological properties and boundary information[J]. Data
Acquisition and Processing, 2012,28(2):79-87.)

[5] Stevens K N. Toward a model of lexical access based on acoustic landmarks and distinctive features[J]. Journal of the
Acoustical Society of America, 2002,111(4):1372-1891.

[6] Thomas F Quatieri. Discrete-Time Speech Signal Processing: Principles and Practice[M]. S.1:Prentice Hall PTR, 2001.

[ 7] Liu Anne Sharlene. Landmark Detection for Distinctive Feature-Based Speech Recognition[J]. Journal of Acoustical Society
of America, 1996,100(5):3417-3430.

[ 8] Park Chiyoun. Consonant Landmark Detection for Speech Recognition[EB/OL]. [2012-05-02]. http://dspace.mit.edu/bitstream/
handle/1721.1/44905/297548228.pdf?sequence=1. 2008:75-77.

EEE T

ZFEIrk(1987-), B, WIkHIMET A, 1
F e A e X - 5 S A A I R e = e |
email:forlly@126.com.

HEE(L971-), B, WRE LA, RBIHE,
ERWEFE DT 10 h T AR T AL

BFERIE(1988-), B, WHEAEMOWA, Fi
L o 1 G S o O S W N D R R (R LS

(%58 931 W)

[6] BETAh. WMEAZLIEG o M H AR ARIIFE[D]. Kb FH PR K, 2007. (FAN Yuwei. Investigation of Magnetically
Insulated Transmission Line Oscillator and Correlative Technologies[D]. Changsha: National University of Defense
Technology, 2007.)

[71 FMEW IR XGRS &I IR M]. 6 e 7+ fg i it 2007, (ZHOU Chuanming,LIU Guozhi,LIU Yonggui.
High power microwave sources[M]. Beijing:Atomic Energy Press, 2007.)

[ 8] Ginzburg N S,Novozhilova N Y,Zotova I V,et al. Generation of powerful subnanosecond microwave pulses by intense electron
bunches moving in a periodic backward wave structure in the superradiative regime[J]. Phys. Rev. E, Stat. Phys.
Plasmas Fluids Relat. Interdiscip. Top., 1999,60(3):3297-3304.)

EEE .

NS F(1974-), L, INKRBEEMNT A, &
BFEE G, B3 i B R G0 B R BF 5T email:
sun_huifang@iapcm.ac.cn.

I \\‘2\\ .'»P-
FHF(1980-), B, MWIEEHT A, BIEMRE, N
R TR B A O TAE, Ty k5 d g2

Bigm(1970-), 5, VLI MmO, BB, B
D7 1) 0 v TR AR . U R . AR HL PR

E4RH942-), B, ElHA, BFFER, A
H A T IO AR T R A B A A i) B

WHEE.

B ME(1981-), B, vHEW A, BHEIMER L,
FBWFG Ty 17 R m DR H AR L A Rk T AR
PO . KRG R B2 2 Fe 5 BUE AR

EERMH962-), J, WALEEE AN, PR,
IS 7 180 0 5 D R B AR L B P SRR L K



