Report of Phonetic Research 2011

T BN E R PRy E BRI F 5040

BN

(PEHSFFRIESFAR, L 100732)

3 ARG EEES. SRFPAAER, AN, TR TEMT S BT R (SSP)” K& R R # . A SUE
ARG NG Ty m =S e e R G4 R R0 R, R S0 R B MBS e < RIRR, 1FH
JCE M EAM G H AN (58, 50 EPuEae st LU NEXAN RSB W R USROG, ok, HFTiE
RIL, FESE R AT T N H W UK e, A P RE ST LR/ A SR A AR A R W g BE 1) “ 4805 1™ AR

BB Joe MR IR MARE; FERR: FSAE; PG Wrhds Wrom R Aemmps sk

R 483E: HO12; HOL7: HO18; 0428

jilll3

1 5]

75 H R ULTE I BATTASHE R I, RIS 7 HoAth
SAFHARTRI Chn FIRE S i, [RIRE AR 75 A
PO, EA) L S ikl 2 L ) A28 7
—88, s dal— bl “mE” dif . X — R,
TEH 35 TR 5 27 PR A 1 1 g 52 051 Jist )
(SSP, Sonority Sequencing Principle) MM 4y
ik, ENZEHABZAERIFI, Jo L, fRoc
S, A P S, 16 A%
AT AR AT LR 2 O b 1 T e
MR ENI R HES D

&1 )

e TR

iy RICE> L > Fe
FIu

W

= Riavay

L

Eias O

e Wi

MU U A LKA P 902 A
P AL BRSO A BT I 75
B, ASCHLEE R, G R RG] I
JEF, G, IR (7R AT
Btk A O SRR T AT R

2 JTLEMENFE XSRS
2.1 7T 75 P B R e e P46

LG I B U, — oA eI E
FAFARIFI , RoCEmEE R hoos, HIusEm

RESEK TGRS

BRRIEIGH, SRR IR ORER, LA
WITHE, W 1R/ . RGELER
TR, RGP/
o TR BN T FUSER A 0 652
FITGE, IsIEE/C/.

Tii DX 5
W ey tett Weu
1Y U
T ewp  sse Yo
\ 3
FI ge0e  32C  AeD
IF AQeE ' AeD

J A BRI b, A TR ok RS G .
1 e S

LY. . AT TS, H
TR MR XM W SRR LR E
IR s A KT AN
I, BATHS N IZTETE W7,

Wi FEE R AT PN R

1) W0 € R 0 7 5 R 1) S ko

2) W BB

FI LA AT DAL, i o X 2 0L 7 o 11 30
—BORUL, PR RO, NSNS
WK A, P ANEW SRR T2 1 )
PRl JSE K/ SOAN SE A ) T ot Kb o LB
DR X AN TR AR 75 57 [ R ABEEAN T o

I T R R AN W S 3 9 T (1
FUUE— R RIBT
2.2 EHEBEMMENXE

AR F o AT R B R A5 s R RE P o

=
T



7 R SR 3R A T A S I R T Y )
kg 2, HPAEMR (pa. 75 REE A K
&) BEERH, AT FC(W) o a2 B IS TR Y
Tk R A TR ) AR RE P B TP I R U
P | IE G A A U Iy, A WimP,

M J55 R P it 2 (R AE IEAH OGO R, RIFEWTHEIX.
WA, Bl ORI N, XA
FA A A 59 BRI IEE o (HE M R A BRI
FETEAETE A OGN, PR R i B 2 5 5 1R R 4
T, R A A B
i) Ji 52 N W B e 1 5 DR 35 5 )

2.3 AEWTSHFIERE N E ik

NHA HWr e tE o Hop—ANRe ke N HAEDT
"B X35 P REAN (R0 75 5 P e S e R AN [

NI W i D23 5 N RT W [ 75 5 1) 7 i
FHA o

N W BE () 75 sy N BR BRI B Rl ), —
W Rk 10°——10™Pa, A\ HW 4 3 il () 7 i
R, MR KA R AR 10——10%Pa.

AT DAWT 21 (1) 450265 [ — A 20-20000Hz.

K] 2 2 IR S AT i X 3. o i
[ 2 A Wy it 2, e b th & 0 B th £k i
EW%%%T@%W,EW%ﬁ$memmL

RAVEINTE iR

8
S el
L
2
| wemEEs
A 1 1 i /| 1 1 1 1 L i
F] L5 wWo 200 500 1K w L3 10K 20K
AHREHHHE  EE )

(SIPAVNENIL R

N FEAEWT B2 X35k PN S AS R AR 7 5 (R W7 2R
BUEANR . A, AAIgevkth 1 A B2 e I&l,
K 3 s

Equal loudness contours

&l 3 S0 i i

(R — 2SN |, R R R

Report of Phonetic Research 2011

07 PRI P 2 e — FE ) W RE SRR SR A <7
(Phon). TIHE—ANali it J& 25 18 7 1008 e F
1000HzZ [ 3N 75 25 (1% 75 - il FEE A G L, SR e g
JE—FF, Bt 1000Hz [FX AN 75 908 A iz AR a3
LE R PR 5 4 o i A — R AR [ 2% A1 1000HZ
()% 75 G 1 i A o) 55 ) 7 4 LR, gl ol L
AR R 2. T 1000HZ 4l kS
g, gonl hm gl B h £k, TR 31
a5 i £ 1

FERIMR 13 455 2k, e T A R 2k
2o Hh, TMBUE A 120 J7 15 E 5 IR 4% i
2 I h 2

) B 2R DL R A

1) KT 500Hz B, S50 5 ih 2k bt A 0% F
NI T e X UL AE MRS BN, SR G, A
HWr S R, 7 B gh LA 0 75 i A R
ANH A3, JUHAE 100Hz BLU R, ANH W
RIPEARFE TS, X — I “ARATELIL” IS .

2) 1F 500-1000Hz X B Ju H iy, N H-Wri
REEETHRGE

3) 7£ 1000-4000Hz XEHRVLE N, 2 i
i £ Bt A 0 R v T B A, DI i A P B A
Ji&. 7E 3000-4000Hz I, 353N F- )8 Rk R BUE .
FEIXARIE N, Ak 1000Hz [+
— I BEWT UL

4) 5000Hz LLJ5, Wk R B T B

3 AERTERIEFIEYIE

1ESE, FATLME /C/ /1i/F/ u/ KRG
M B EIOTE AR

P ]
¥ [ 2

Kl 4a Ko P /al it — 4EAig ]

e 97

4b FOGTE/C/ ) YEATE



S pw o

Ac E TG AT

S e s )

Ad i TCE W) R

FH P R R AT kR P S VB R P AT
SRR S I ARG AT 3] v AT T ek 55 TR A RIS
YT AR TGS A A O BRI, BT R
BRI A (GRS FO BT, EH AR AR IR T 1% T 4%
AR IR IR (L3R . — Ak, oE &
RIS 1. 2 LR CRE N, H, Bk
g F1 B EA SRE G, 5 T 3RE F2 5547
WEA K U EfmARm) . X, A
I L PR 0 oy A R B T A5 B AN TR ) g AR
X HARBOR, #san ™ (RUSEER T A AED.

iCoG/a/ RS AR, a7, L P
1, Z97E 700-100Hz A4 (WL 4a); F2 {EmE &,
—f§AE 1100-1400Hz 45 . F1 F1 F2 3L[R)7E 1500Hz
LR R AR TR IX . 4k, /a/#F 3000-4500Hz
BTN EER X,

HHCTE/C/ AL R AR AT JE 24 S v, H LRI
F2 {EBARE T, F1 (ZI7E 400-600Hz) Al F2 (£
£ 1200-1600Hz) JE s fg MK B AN BE 4R
X,

EICE/ 1/ AL R, 3 FL{EAR (300hz /2
F), F2 A (1500-2000hz 247D, 43 BIAEARAAI
X BT 2 Mg R X,

G /u/ s G, IR RS S E,
HIL F1AE AT F2 2 344K, 1000hz BLR A AR X 2 3
FEREREE X,

4 FKWSHIFES

T RN 705 WU 1r) 8, AT 2
RE AR GIVE R NN 2 AL JAE Ve R & Nl T
lal. /C/ /i/M/u/SEAREN SR ICE, LI
BB SR, SR AT R A3 e s A
PR R SRR A NS R

Report of Phonetic Research 2011

AR FFFRE o
4.1 MENTHER

BATVVE 5 AL HE AN LA L5 B e AT T ma
WrHEsn . Wt g BT 68 R Foos i BEUY
R BTA W N #0Ks LL b e s B2 VA O BB Y 3
2, aylae “msE” (ikonfal R (Rt
JC/)v “AKI” Gt/ i/F/u/).

K2 U T RS B

lal /C/ /i/ /u/

M 55 S5 3 2 1 1
Wr ¥ — 8 100% 100% 100%  100%

4.2 TEERESHERNHRERAKE

A, BADR RE N SrFERoE B (I 50
=M AT T HUE A RE RS, RN, RATIC T
Wi &2 1 26 ARABURE 73 BURFIE 2> T 6 NIE, 70 Bt
v T BIE BURRE R (4. 4 S HIBD , iR 3.

BT R NI G5 20 B0k e W S 4 &
Wi FEE W Y, BB e e A e B AR U fal )
/C/ ) /i/R/u/.

%% 3a Bk N ML RE

M1 A7 B fit lal /C/ /il
Hfir 1 10° Pal sec

0-300Hz 4444 5558  30.02 50.74
300-800 Hz 10544 24266 115 20
800-1500 Hz 24801 1951 007 03
1500-2500 Hz 212 591 0.2 0.01
2500-5000 Hz 9.76 2.41 178  0.02
5000-6000 Hz 0.03 0.08 003 002
REEE 409.78 320.83 3326 7108

% 3b. YR E N M2 Sk fe i

M2 ARBL e & lal /C/ /i/ /u/
AT 10 Paf sec

0-300Hz 234 357 44 324
300-800 Hz 9.01 5569 016 3.18
800-1500 Hz 5909 1.9 001 012
1500-2500 Hz 0.32 0.02 001 001
2500-5000 Hz 1.89 0.11 013 001
5000-6000 Hz 0.01 0.01 000 0.00
HEeE 7265 6068 479 655

2% 3c. Lo N LA e E

F1 BB RE = lal /C/ /i/ /u/
L7 10 Pa? sec
0-300Hz 2376 1467 6226 3525

300-800 Hz 1068 56.27 205 1859



800-1500 Hz 5955 366 011 017
1500-2500 Hz 9.66 016 006 0.06
2500-5000 Hz 16 061 135 005
5000-6000 Hz 0.13 004 005 001
HEeE 10539 7542 65.88 54.12

%% 3d. Lok &N F2 Sk A i Hul

F2 AR fig = lal /C/ i/ /u/
Hfi7:10° Pa? sec

0-300Hz 1266 1491 4426 36.75
300-800 Hz 17.2 3575 168 11.25
800-1500 Hz 1678 646 007 002
1500-2500 Hz 1649 047 004 001
2500-5000 Hz 1.47 019 199 0.0
5000-6000 Hz 0.02 001 01 000
HEEE 21564 57.78 4815 48.03

FATxF bk 5 N e o DA N e K75 g
(EL R BRAEASA — Je s A0 TR 45 AT AR DR )
B, oK 45 RAUE W FEAN AR BE R/ S IEA R R R
B A RO, m ek, AT .
2R A, 0 T G5 SR A A OGS T

ik 01 AT (V) FRIFEAE RRE Wi 2
FRE Pearson AHJcM: 1 868"
B R .000
N 16 16
Wiy 5 Pearson #H5<HE: 868" 1
WEME M) .000
N 16 16

4.3 M¥AEFRESHFAREKNRRNSH

MCE T R 3, Bl Ta] LU BAN R e 19 T 1
&R GRALEAR) 55 367 BE 2 TRIA7 5 LU R e
KRR, RIJT AR, FREMR. fEtt, FRA14
OB — N IR RIS 5 1 B

BN NIRRT LR T LA A 3 AN B
LAY G SRR Be: B Bo™ A i A R e &
LR — MM, BRI 12 70 DU
oA
2. LB/ 3CIRE Be: R NI 4 KT
W AU AR A S AT RG] AT EATA
[ AR P, 7 A AN R R T 5
3. (HJB) fEAtpr B RETE 5L LS
FUSMBIIET BLo %0 BUZ ARG K — NI SR e &
B0 6 0 DURRF P PR R SR T 5 A5 5 (M BE R AT

FEVL L 3 AN B, Je i IOIT BRIV
TSN B B OR R BN D), U TF A EORER,

Report of Phonetic Research 2011

e LU 2 MR 2, FUAR S Rr R
DL, S ANHE PR G 7 e HOT I R
AAAEIER SRR PR A T

Source W‘u ﬂ _

T‘||||||I||.. -
fi 2
HMWM_ e

radiation T

Fl
sneem_:__FBFd

A —

K5 A 3t

4.4 FEXIRYEER

SN BT A, FRATTAT DASEAR T fA IR
JCE IR N sgm Hos o, (HER— 2otk
W, TeE A OC R IFA A T e mEE
BROCHR, RIHELL T8 (1) B A ARG L g A A (e 4k
P s LA,

FAIRIH Praat i & TR A T 515852
P 1 BEAE, &5 Rk

< 5a. JuE M

LA lal /C/ /i/ /u/
sones

M1 4.47 4.15 3.42 3.16

M2 3.79 3.33 2.82 261

F1 419 372 3.39 278

F2 4.04 374 3.36 2.94

% bt A R
7. 10° Pa? sec lal /C/ /i/ /u/

M1 400.78 320.83 3326 71.08
M2 72.65 60.68 4.79 6.55

F1 10539 75.42 65.88 54.12
F2 215.64 57.78 48.15 48.03




PLEDUAS T e B K BN fal s /C/
/i/~ /u/e

{EAFE R Soos/1/ s —BaE T
EAR T S — N oo /u/, AH S I A A —
KF/u/e WL, AT HmAKR, /i/7050
W AR AR T “IE W ES 7o

TAN, MR T AW /u/ e, /C/ It
AR AT H I IE ) R R, RO R s A I A
SRILLE TGS /1/ /u/B& K, (L2 M B AR Ak 7] T
FHA TG /a/.

4.5 LEMWMEEEFREZER RSN

FERTIIA A, FRATI I i i — AN Ca i i 2
i, EIANEERTEE . B, TATA AT
P2 B f10) L8 T0 5 110 ) 55 OC 2R R 7S A R R () A7
TEMIZE S, A H TS O G & - AR e S 7E—
TEFEFE b 5% M ) B

e, FRAIA Wt — 06 5 e B AE 1 v 5 i)
B, MBS VTSR B, T R I 220 ) {3
G A RE PR AL E (F) 5N B pR 4L
S (f) MR, HImE(E= E (f) * S (£).

SERR I VTR REE T T LR LAY B

1) IS0 532A hnif: ALggmy &k, 3T 0ife
o E AR s . EERB R A IR 2 5 1%
AFE ) S 0T LE, 45 BUHY I B, P H SR

2) IS0 532B #xtfe: S Zwicker MM HHEL 5
B, JEIET Bark S SR

3) ANSI S3.4-2005 #xifE: J& Moore FMH i1
B5k, ET ERB SR ERIS .

= IR B R D A T Ay R 43 T s ) i
P, e afer BN 38 R 1 DB R AR 1k

AT BEAE VTS 2T DUR I, R G2 4
T S BE AR SR BRI, (A SR e AT A o A
RN, Wl BeTE AN W8 (M E) 72 5.

XEF/i/ /u/ Kk, B/ L/ N R U
[#13000——4000Hz X 35k bt /u/45 5 £ Ge & o0 A, BT
PULE RABE B 25 S AN KN, /i /6 /u/ Wi ke S 2 o g —

i,

Report of Phonetic Research 2011

5 £Eig

AWFFCUEN], AR RIS, o5 i I
Je Js MRS AN [ 6 35 PR i BEAE KNy 51 o

TEANUIK, L BNy B2 LUK P TR 3
ML) S T H RN GRALE R S5gm i
ZARGNI A SRR, A AR A E BN, A
JCERERAEA, WA ICHE S “m”; 2) fEREfE
EAHZEAKRN, WA CEN A REE AT AR
W BERBUROIAR DI, RN T B i

ARSI 2 R AT DA R o A e (i
WHED BIm N 2%

5% ik

[1]  Selkirk, E., Onthe mgjor class features and syllable theory. In
Aronoff & Oehrle (eds.) Language Sound Structure: Studiesin
Phonology. Cambridge: MIT Press. 1984, 107-136.

[2]  Clements, G. N., Therole of the sonority cyclein core syllabification.
In J. Kingston and M. E. Beckman (eds.) Papersin Laboratory
Phonology |: Between the grammar and the physics of speech.
Cambridge: Cambridge University Press. 1990, 283-333.

[3] Lehiste, Suprasegmentals, M.I.T. Press. 1970, 106-153

(4  EE, DURIREMEE RS, JbatRA AL, 2008
Wang Hongjun, Non-linear phonology of Chinese, Peking University
Press, 2008. (in Chinese)

[5]1 Mz, EFE, B, dbaURSA AL, 1992
Lin Tao, Wang Lijia, The Couse of Phonetics, Peking University
Press, 1992. (in Chinese)

(6] PR SREERGE IO, BARSGEE I, B EIE, 2001
The Ingtitute of Linguistics, CASS, Modern Chinese Dictionary, The
Commercial Press, 2001. (in Chinese)

(71 REEGF, MO, SCEiEE AR, WAEHE L, 1989
Wu Zongji, Lin Maocan, The Summarize of Experimental Phonetics,
Higher Education Press, 1989. (in Chinese)

[8]  BGH, “WA. WP RAFEFRCHTTT, ORI S T T T
58, B Tk HRAE, 2007, (inChinese)

Yin Zhigang, The research of ‘ng/a’ type of discourse markers, The
Research of Chinese Computational Linguistics, Electronic Industry
Press, 2007. (in Chinese)

(J5# NCMMSC2011 +EH% 2011 410 A

Physiological and Acoustic Analysis
of Vowel Sonority Sequencing Principle

Yin Zhigang
Linguigticsinstitute, Chinese Academy of Social Sciences, Beijing100732

Abstract: This article researched in detail the influential factors of vowel sonority sequencing principle (SSP). According to the

perceptual results of the sonority degree of low, middle and high vowels and the correlation between perception, and the absolute

sound energy and the weighted sound energy based on the aural sensitivity, the research proved that the vowel sonority was related
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not only to the sound energy, but also to the characteristics of frequency spectrum of vowels and the human’s aural sensitivity to
frequencies. In addition, the study showed that the vowels whose main energy concentrated on the sensitive range of hearing could be
perceived louder than those whose main energy located outside.

Key words: vowel; sonority sequencing principle (SSP); sonority; intensity, sound energy; frequency spectrum; hearing; aura

sensitivity; equal-loudness contour



