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Abstract

On the basis of phonological arrangement, the VOT, friction segment duration, spectral moment
and formant peak of the marked audio files were extracted by praat to explore the acoustic cha-
racteristics and distinguishing effects of the initials in Gaoqing dialect, and the pronunciation
characteristics of the initials were analyzed accordingly. Experiments show that the duration
analysis method is an important method to distinguish the consonant initials of Gaoqing dialect.
Although the pronunciation of the apical tongue, tongue sound, and labial initials of this dialect is
consistent with their correspondence in Mandarin, the pronunciation characteristics of the two
are quite different. The spectral moment can better distinguish the pronunciation parts of the
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Gaoqing dialect fricative voiced, fricative and plosive fricative. The Gaoqing dialect has four in-
itials that are not found in Mandarin: , n,, 1, and L.
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1. 3l

mE T AT AT EEXKIES R[], BEEEWE, CPEESHEE) KRNG5 T EiE
NF[2]. TR T S R R K I /J\)#?FHBWJTJZQ, H7 5 BB B A P ROSANE 5 b, AE
K ERUAREB]. SRS, BARCE SE@EERLL, (HIEHE A, 55 0 R AR AL
ML AE—RE ZE A o XTI ZRTT F AL, BTSRRI SRR CBONE S, WS (LR T7 S WHFE) (2001)
[1] MR CLLZRT5 5 A ERTFT) (2022) [4], P T-XF I ARBE N % BT 2 B set i &, AR B MEES
5 H B RS RS R R . IE LRI T 5 MRS R LA RS Z 57 SCIR SR L 2, B
KIS FH ML HIFE. RITETNRE, BUEH H P, BREFQ004) X b & Ridxid @
JIE FERITAANS], AR B LSRG T BOW T 0 R R TR

ASCUA— AL AN B RS RO o B SR 3 RO SEA b, 8 SR A A
WETCLI RS 77 5 A B A SR AE, HEWT L R B4 R IR & A 22RO AR A B R B AL K
H RN RO . DA E X 7 5 5 75 B DR, DA T L 2R 05 5 I A AR R S A A SR B

[RS8 7 A 2 5 R B M A 1 2R
2. LFEEBEASARER

Table 1. Initials in Gaoging dialect in Shandong
#1 LUFESELEEE

Tk

s Movijen BE BREEE  EEQ)  0E
B p B it matk IR Vi
N n Bk i
ER ts s VT s =D
R ts 1 ts" VIR Ut UL =
EHIHE te 98 te" S B n &4 c IF 4]
i K% K TF b o X AT
ity O FAUT
TSI 26 MBI (EIERAE), W 1, AN R B, WA, R

AR, BRI R v
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farey
=¥

3. SEEiHAA
3.1 HARMRRETH

P RERAE T AT S R4 R (A RERRAN), R I A R B € IS [6], iR AL
YLHC & P 7 RS Bl D0 PR it BELAS 110 5 7 o ] S S LA (1 75057 R SR8 LB (177 28 P BRI FE M L2 N 7%

7 E P RHE LR A 0T ST N e F A AL BRE AR, SEEEE A RE. R R U
FRE, R b SRR S A SR 58 R A A ARSI IX 3 B RS S AR MR 3L AR ST IR & LR R

BUNASFEIRE R, AR AR AR I AP B2 R BRI AR AL, ikl o 7 R Bl I O RAT[6], L
20 w7 S AR KB ER S R R RIRAF AL, mE T S AR S NEE . TRE.
HHE HlRE

Table 2. The morphological pattern of different initials in Gaoging dialect
#2 BEAETEESHIEEENR

ANIEAIEH THE%

IERIEH HES + Bl

HEE =) mlax

M AL + HEAT
NIEREGG MEF + Al
BRIERE MEF + ALO(EIEEEBANIE AR
PNl AT

32. IRAE

G BRI BRI T 2K, IR R B R P A BE 2 ek, ARIERERS BEAR B 1 K 22 57
T3 A E 5 BRI A 24, DUEAE DORI R FHDT QAL b, 0 A BE A B AL, RS OL I i) 37
SERHEREATII T, W& 3.

321 EE
TRIER TGN G E, BRMRNE7], ME, BA S, HAERRRAS L E8].
B FE S ENSE LU AT DN WS, H—RESFAGHNFYSE, LR ESATIES

(I8, ZEH A S B0 VOT Ml Gap BiJrTH, VOT 8RS IR A], FRoRFEZ RIS A
FRUREI IR B R 99 R AR B KOG R [9], 0T X AR A 288 & — 0T S =([8]. Gap 181
FERIT K, RORNFET MRS PIFFFHET ], TRAEXCFA R, ZHE “IE7 X —75 FRHE I HE 2 Rt
[10]'. LA VOT Juiifili, Gap AZNGl, Wk T 75 28 (M BEI[11]. 235 040U E S5 s R BN H 5 )
oo S R PSRRI OCR, RS W a2 A R R P R B AN, FEE B EERI
NG E B LR VG H 24 1 T S 2 52 BT T 2E 2 (1 32 J5 82 70 ) RE MR 17 ™ AR [ b B m) T 48 0] 28 5 AR A
b B B A T XA 25 S, IR SE R AR AE8] [12], — MRS BRI . 587 R T LU Sk % 5T
B A IR A AR AL 2 255 h) . I TR R T F2 R RUE S B ARME TR BN R S R B
LIRS ELZ Yy =x AT, ALK &AL & S 50[13] o BH T S PURHE B b bRy A e Ak 2 1) 2SR 45
&, BRI RAEES N RS, ARSI EA R ZE 1 VOT DL B S 2205 r

L AR(2017)FR Y, VOT EESERA X FE S T 5, 78 JE 5 h BRI B K AOME& X BT VOT.
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3.22. WE

BB R AE DA HAER 2 ZE . RGP R S . SESMEL, BEEKREK,
PR R, 5 T SUE R PE[14]. Svantesson (1986)% AT RE 0. AEERAMEUE . IR TR
TR P EAFE, JEAE AR IO AP AT B 2 MR 45 75 2 s A EI[15] 0 PR A s HA 5 )
SR ELA ARG, e R e B o R 23 BIORE T 3R AT 5 42 [16], FFAE S SR F A oo AT IH — 40N
FEXS AR ER ) 732, DU AT REHERRAS 8] 3 NAMADR R0, (AN [R5 5 (Rl iR A B O REE TS T [14]. 2
2 0 D) DA 3 1 2 5 g 191 5 R AR BRI 1) 75 25 S A S B R IE IR B 2R R [17] o ARSI B K 2B
AT 23 Ay DA FC 28 25 75 AR IR . IS HR 8 PR BN o A S | EE PR B B RE R o A 1 L, R st
PRIl AR 4G BB DhEaE, IR e A, K A A I S s DAUCRC N B W s R, e
FIBEAR B 0TS AE (GG T B0 . WERREZE . WRVERE . 1SR ) [16], Hob, G EORMEREEROME, W
HEZE LRE B BORE RS, 15 O B SR AE BE B F B0 A0 7E my AL R AR, i 0 FE T R A1E R B B v IX 1) e A%
E[l?] o

3.2.3. EEZ

FEVET AR R T TE A 2E, SIS M BIAS b 7B %, 5 ph 2 4 b BT H BT R I S 35, 2 “ %%
FET S BRI [18] Pt ke HH e T B A e 5 i R0 B R i 48 B3y =Ry 35 [ 75 244 )
S A 5 (P 2R 5 2[18]. (E T XU AR B, AR SO B A B K I T T
(I B HOR 5 W7 ZEH T 75 SR AE
3.24. BE. 1%

85 R RSN RS, SR Bt R E IR Y . BEILE R, SR,
FUEES 3EdR, 715 B = AR R a3 (LRI . 2R S It 29 A7 2 35120 35 (A s A iR I A% 5 DU 78

P FARFE o
Table 3. Content of the analysis
#3. MRARE
P BES
gEH VvoT
E2 35 PEEEBLI K PR B A
TEHE FEERB K R B AR
B, 0 K. JLiRE
33. &FA
ik XX, 2, 47 %, $f, RFERRED, SEEETET, BXSEEASFAN. RilmE

HE, REFERI.
34. FREFRE

BN ALEE 10~20 N, BTk i EE,  FEORAE R SR R AL A R A AT

i FAME 7 “m-audio” . 15 1 “ AKGC544L 7 . audition3.0 3 XFEAT 18 B KS (GRFER N 44,100 HZ,
FEIE 16 n, FRAEIE). RS ANGFERIFR KRR, A7, SBEE 4 sk = 5
BT HEZIREL T, 5825 M praat 04T, ARE S50 35 W R HERG B . SE5ea I 3
DKL AR = BEEREONKIGap: EMEMERAEH = B LA bR
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Bt AR AR IR, FRE SRR Ay XS S A3 AT B AL B (1 10 dB).

SREERE, BREFRNSEAIE, SN praat FriE.
3.5. IBRRE
351 EEZFFR VOT BtRE

PREZE, BN “FMHZ)” © CETEYT L “VOT7, Hid “VOT” REURIREUZE, Kk E
S, PASTE by B 2% B BN A, DASTG B 5 0 5 35 B s A0 1 BN AR s, R LB e s —.
55 T LRGN T 35 R S A TG R B AL B T4 A R BGE ST . RV L 1.

Figure 1. Annotation example of Gaoging dialect plo-
sive example word “Bai”
E1l S5HsE56F ‘¥ wErf

35.2. 8. ERTFENRE

FREMIR, 2308 “W5HZ)” « “ET(Y)” , Ml CET IR R YRR BN K S 1
BRIz, DUIE & R gt e LSO da B Iy Jvild /=, DAOSE RE T 06 S 25 8 0, (R Jo
JESATE P T ha MBI T 2R 5, RSB RLAH K. FRER G L 2.

Figure 2. Annotation example of Gaoqging dialect af-
fricative example word “Zuo”
E2 SELSEEEMF L7 TR

353 BE. BERBMRE
PREZR, B8 CNTHZ)” - CET(Y)” L HRIEGZR), Hrb “ETT IA R i
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KIRIUR,  “HIRE” IRIEEHRIRIZ . &7 RhE S8 55K, (HiE R D
BLEURNRAAL.  “ILARIGE” J2 DL BB N SEIR G i 24508 tR LA BOMEE R, AR SR BN ZE R
PRER B 3.

sil m )

sil I mI sil

Figure 3. Annotation example of Gaoging dialect nas-
al voice example word “Mo”

E3 SEASEEMNF “E” fREnfl

3.6. HIEALTE

FRATA PSS HOE S AR E IR A TR bR A SR SR U BRI T, R
ANGEIEMT RS N 2B A5 3 A DR 2R T PG T 3 B R SRR R R R R s, 3 s 2 SR M e
o LB AL, 11T excel THEIRIS B H BT & 017 & SHUA T IME  ArdEZE L ORE S H/ME.
Wz, BUFIIMEEASHSHME, B TFIME + bl BRI A ST saE, FALE A R
BRI SRS R . 2

XFTHRE A RE, H iR SRS, S OIS ARHE ZE AT 0 — A R A AL B, DAAL B 5 13
NS, TERRUHEZE RN, eilmE T S S A AR, AR H Gx. Dx e E 2k
fRORE BB . AR .

EEL: G = (Gx — Gmin)/(Gmax — Gmin)*100%

EFr#EZE: D = (DX — Dmin)/(Dmax — Dmin)*100%

Mt F Gy R, W AL 7B A, 8 A SR ] 7 1) & R4 TE 10 /NI A5
ARR FLL F2. F3 ¥, “iHEAEANS OIS BT AE 10 I SALK FL. F2. F3 &% ECFAME, B3%5
AL F1. F2. F3¥dE & 10 4, 1 MH] &4 F1. F2. F3 ML ITLRIE, M5 3 & 35 A SR s p
. BhEEE R R R 2 H 35 TE excel A% HEAT

4., WEEBHFESESHEERFHIT
4.1 EEFFE VOT HiR

W A PR, AT G S A VOT AN KRR N: kb >ph>th>k>p =t KR L, VOT
T8 B0 P EL SR B A R 3™ AL B S BAL 2 AR BE RS . 24 VOT HHBUEM ELR 2 HITIN O B, i s
X VOT HMBUEM B ZJE I IR, B TH A B [9]o ARSIt A 28 5 i B Ak 24 Y BLLE F I P 75 T A s
SIS LIS RS, B TAT R E S, SRR E AR

434 F1-1, F1-2------F1-10; F2-1, F2-2----+F2-10; F3-1, F3-2------F3-10, XMl ZE@ATIAZEG, LT B HE A2, 1%
FREUS B B 7 B LR IERAR 4% IR HES .
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Table 4. VOT of the plosive (unit: ms)
F 4. BZ VOT(ERAL: ms)

p ph t th k kh

FHIME 14 144 14 127 24 155
PRt 22 4 19 4 19 5 22
PN <N 21 173 22 173 34 188
R/ME 8 115 9 101 17 121
&= 13 58 13 72 17 67
PEME + bRiEZE 18 163 18 146 29 177
FHIME — FRifEZE 10 125 10 108 19 133
IFENVE 8 38 8 38 10 44
FEAHL 17 15 19 18 17 15

VOT NIEfH, PIAREN FEHAIRSHEZE . Cho Ml Peter Ladefoged i@ #f 75t 7 I 18 FiE = K
A DARRIE VOT K 235 4 BRPUANE HalE: RiEA(30 ms £ A7) 33i%/5(50 ms 72 47) 3%/5(90 ms /2 47)-
TEIES(130 ms £ 47) [10]. p~ tv K VOT #/hTF 30 ms, M€ CAARIES, phe o, k) VOT ¥k
I 130 ms, Mg SORRRIES, B FHEEEE TS EENX S PN ECN R RRRIEH,
BSOS, B AL A AR, VOT MK [19]. B E®, mH 5 FRESK VOT
KRS E Y AR, RS SXUEE M VOT XHIHAK, S0 HE RIS S KT HRE 1S
Bl XUYLHEE TSR ERPESH, REHAIERT, T MR, Wi arsE, &
S T S AR AR, E R RS T ], AR SR E . ° BT L, VOT fEEE N
EHAT LA X o HR R SR T N ER S, XSRS &R HAL X RN &

42 BEFSNKESIEERR
421 BWEFERK

Table 5. Duration of fricative (unit: ms)
5. BEEEIRKEN: ms)

f S s 7 ¢ X %

SEHME 234 212 224 151 243 193 110
PRt 22 44 49 52 42 63 40 28
PN 336 328 376 266 364 271 187
R/MA 133 125 142 102 120 124 77
ez 203 203 234 164 244 147 110
SEYE + FRdEEE 278 261 276 193 306 233 138
PBIME - FRifEZE 190 163 172 109 180 153 82
SER oI RENEE 88 98 104 84 126 80 56
FEAKL 20 20 20 20 20 20 18

S FRANTR(2022)IN 0, TR IIZR TS & BARIX A S 2 & A A AT ) R i DB
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T S S KIS NTE N e>f>s>s>x>z>v, WK S, JhIEH AN KRN T
TEEE AR, BRES GRS EER LRI LA, (B B K ETE 200 ms L3 200 ms,
%5 % VOT W2 KT 130 ms 1MifKT 170 ms, B K73 B al 4B B 25 BEX B bR & 2 —  FETE &
HHENKREK, BEMERERZ, HRERAD, FREETHEEHTERE, SIEESHEIAHR.
R AT WL, T 7 5 R R R K S R RER A BT E — B IR NG R, RS AR, TR
I KA, MRS K AN, St T DA TE &5 7 5, RE TSN, &0 AR g I

HERT.
422 BEERELE

Table 6. Spectral moment of fricative

6. HEHIEE

f S s 7 e X v
— FIME 3949 4324 3367 2432 4809 3385 1789
TRt 930 1002 766 414 495 888 650
- SEHME 3445 3719 2171 1917 2300 3029 1877
TRt 401 264 226 250 183 636 670
S “FIME 1.08 0.78 0.66 1.16 0.18 1.23 2.69
TRt 0.56 0.55 0.36 0.26 0.17 0.47 0.82
. SE¥ME 0.89 0.41 0.46 1.64 0.17 1.46 12.73
b 1.85 1.42 1.04 0.99 0.36 1.9 8.8
FEA$L 20 20 20 20 20 20 20

Table 7. The center of gravity and standard deviation of the fricative after processing

F7. NEEESHEEL. EBREE

< f s s \% X Z
RN 100% 2% 84% 52% 0% 53% 21%
BERREZE 27% 100% 83% 19% 0% 74% 3%
100% [ ]
90% f
80% 2
70% ¢ x s
60%
50%
40%
30% °
20% °* [
10%
0% e 2

0% 10% 20% 30%  40% 50% 60% 70% 80% 90%  100%

Figure 4. Acoustic spatial diagram of Gaoging dialect fricative
B4 mERSHESEFTEE

»

T
i

4
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HEH

BT S ES A RREEOKNTEN: e>s>f>x>s> 7> v, WHRHEZE KDF N s>f>x>e>5>
72>V, WERERDNTRN: v>z>x>f>s>s>¢, WEEERNTFAN: v>z>x>F>s>s>¢. HLFK 6.
T ORI 4. REEOSEARAEZ 2 R R IEADE, SR S 2 AR R IEAROG . PUAS SO X
OB IR B R A R RN, R (1 B O AR bR 2 T, R R R e TS R
Fo MOUKASETRH, 8 RIS RRE S5 R S AL S B ARG, I B S B RS UK/ VA G, SRR
K, BIECREEERER, iSO NRILIE . HREHARIER, M AKNSEIR[20]. 456 ol AR 2 23 6 i ]
Helbr, =mETEEHE e M TEPEA LR NI E, KE ST, HE5EEAEREL, B
INIAERR . EARATE s T4 B, RERESKAME, ERREERE, fHREAREEE. HR
R EOER F S EREEE, iR S ST, HEAEE, S0RE, TUEERE. fE s
H R EO/NT ¢ fils, FIRXNEE S VOT 5HREFHILX—IE LN, mE /s KIEES
RO B . TERRE G b, MRS, & TIEEE, TONE B R, W A R R
INRRBIRDN: HIRE > JBE > HRE > HHE, KEHASasErEh M miE e mEAa —E
FHIEME

43. EBEEBEEEMNKSIEHEWNR
431 EEEFRKHR

Table 8. The duration of the friction segment of the affricative (Unit: ms)

8. BT EEZREK(RAL ms)

s tsh ts tsh te teh

SEHIE 37 197 30 159 80 176
bRtk Z 7 43 5 19 17 25
=N} 53 257 38 189 110 217
/ME 23 140 23 134 57 123
W= 30 117 15 55 53 94
PEME + bRdEZE 44 240 35 178 97 201
SPBME - FRifEE 30 154 25 140 63 151
e A e 14 86 10 38 34 50
FEAZY 12 12 15 14 14 14

HIEE—, SE TS RS B E Y LA I MR, BONTE . R BN RN
JBUF R sh > teh > tsh > t6 > 5 > ts, EAFELEE KT AIETEEE, WL 8. WA KA, FEESE
BB KR T2 VOT, (H/NTFIEE SRR K. T RMmiES, HRE S KRR, MR
I Ao T (10 B A B KA AR S A L T RN R RIELF A I . tg B BEEE BRI KA 30 ms,
SR, X5E@EER ts ARG

4.3.2. EEYEEEEMIR

Table 9. Spectral moment of afficative
9. EEEFEEE

s sh ts tsh te teh
— PR 3207 2639 2614 2048 4501 3233
T B
) bRt ZE 769 730 669 421 623 857
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o SESH 2850 2555 1956 2062 2406 2238
Wbz o

FrEz= 603 556 265 551 126 235
‘ SEYME 1.39 1.72 1.15 1.98 0.34 0.89
T A o

i 0.51 0.58 0.57 0.45 0.28 0.52
_ SEYE 2.37 3.85 2.42 5.56 0.18 1.11
T U i o

bRtz 2.43 3.61 3.23 3.18 0.35 1.47

BT S EEE RIS EO AN N > teh > 5> sh > ts > tsh, WEFRUEZE KN N: 5> 60> 6 >
teh > tsh > ts, PR R/NFE N tsh> "> 5> tg > teh > to, WEWEE K/NIFFE I tsh> 6" >ty > 5> teh > te.
WAE 9o BEH L WAL W IE T PR X AR UG L, 8 IR I EE OIS T X R NS R FE
i A 0 0 o T S NI R FEHE T o T O R B v 2 0 R R AL R X B BT B
FRSL . EEEL BRI FHE > HRETE > HRE . MGG I8 I S0 2 B i 2
R A G TS O KN RO RN ERATE > SIS > HRE S, W E O AL SR R
[17]. EHOCXTECRT DAHED, 7Em7s 7 5 S, KETEn, SANAmAT, SEPrA & A ST &t
RERATER, TRME, SEERAER —/NEFEE . 0 brvE 22 al RS 8 1020 B 0 R AE Kk 35 I BEHE % IR
MRS, — R R, AR ZE R, AR . BORR IS 7 S S ik b 2 5 R AL
MR Ry TARETE > HHE > HRE . SRITE KGR, JFOBENK, e, UnH
A 4R, S5ENERECE, FEK NG BT BT A S RO . ZRERTONEEE s ik, ]
PTEEE T & SRS, Mg R R & 7 T 8 WAL BB FFIE™ R 1A ) &, Dk
PIREN &y 6t so T K B Sk SRS ST . KI5 B R 1 o o T 2 1 1
FEAEIEFESMC T H o, SIS EREMIL, HAEN e LTI, BHR%E. MEREME,
LA R i P AN I 238 3 T AR R E . BT I, R B B AL IR 22 50l Al 1 R e 0 FEHE 5 R AR IS
REB 1) 0 A 7= AR O B R IR 5

4.4. BEDEFFRKSHIRIENRR

441.nFn, | FBSEEER

BE A EAAE N g, VR RSN, B, EF AN 0 Mg FJE GRG0, ek, 7R
RO n, EIFATEL o SREEAE ), Wi B iG b oG & ocFer 1, fERE N S o, HAM
NABEE A X X 4 AL DU BRI L RGO S LB AT P AR E 2 5, Ul H &
i) &

1) K EE

Table 10. The duration of the two sets of phonemes (Unit: ms)

2 10. FAENAIBHC(ERNL: ms)

n 1, | 1
FHME 124 64 89 181

PRifE 2 14 21 25 6
EEME + bRiEZE 138 85 114 187
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WEH %

EIE - FREZE 110 43 114 175
A K BV 28 42 50 12
FEA 4L 10 10 10 10
2) i bl
4000
3000 m— = SEa—
2000
1000
0
1 3 5 7 9
Hz
——F1 ——F2 ——F3

Figure 5. Formant pattern plot of “n”
E 5. n HfRIEEE

4000
3000

2000 p—
1000

12345¢67 8910
Hz
—F1 ——F2 F3

Figure 6. Formant pattern plot of “n”
& 6. n HARIFEXE

4000
3000 - —
2000
1000

123 456 7 8 910
Hz

—F1 —F2 —F3

Figure 7. Formant pattern plot of “I”
B 7.1 HRiEEE

4000
3000
2000
1000

0

1 3 5 7 9
Hz

——F1 ——F2 ——F3

——

Figure 8. Formant pattern plot of “]”
8. | HRIEEE
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3) Wit

PR 2H AL I K AN SR I S e A S L6 10, P 5~8. TERNTK L, n>n, 1> 1, HRHZ R ZES
BORRE . EHIRIERA B, n F R FL S P2 BO8%0E, n I FL Kimlg A L3, Ho M F2 5BRAHE
M LT, 1R F2 JEBCA VR TR, n fln. LA SRR A7 e A KX 5.

LR BT, n Ao, | FD | PRI E S KA S O BRI, HAEE A X A X, RAVEA R E AL .
AR BIEA TR IR AT & A, R AL & INE BN, W I (8] SO ARAE B 26 A AR 4

442 BE. hEEFIHCHR

Table 11. Duration of nasal voice and side voice (Unit: ms)
F11. BE. BEBEERKEM: ms)

m n n I 1 ]

SEHME 96 124 64 89 181 119
FrifE % 26 14 21 25 6 35
SEME + brRiEZE 122 138 85 114 187 154
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