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Gender differences in the voice onset time of Mandarin
BRE{ G5 A SRS
] =

Abtgez HAVIERR s S laa ] (VOT) B2EEAMIZR ? 51
a5 7 EHIMHBIFTZEREE T - VOT BAEMRIZER > TR AR
RHY VOT » Wi AEEEHER S R E NN e RE B LSRR FIFTE - 20
Al - EEEZ G A HERIE - AT T LB MR 7 Ao
sARFRRSE A 0 o BIE A B ARG R RIRE AR E — CV FEiS MR - &
i /ZH/b,d.kp,t /B, i A BC B IR p AR AL ST R - $ERBUR - BE5EHY
VOT wEHAMRZERE - FEBBMAKRET VOT FARRLE: - MER
FETIERIER - MR REANARIET VOT ZHHYZ AL RS
T FERTMERVRE - ERRBMEEREEZTEN T > LR ESE
RELANIREE - IREEIREAE o d AR PR AT 2 SR e Al R Ry SLaB R EE
HIPERIZRIENAR - BB MEEE RS Ny - NI EEEa)
ERBERETEEEES o BT SEARE -

AR T RO - MR  HEE
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Cheng Tsun-Jen, Associate Professor, Department of Teaching Chinese as a Second Language, Ming Chuan

University

Abstract

The purpose of this study is to find out whether there are gender differences
in Chinese Voice Onset Time (VOT) among Taiwanese college students? And seek
the cause. Most of the related research in English point out that VOT is gendered,
with women having longer VOT than men. And some scholars have deduced that
this is due to the congenital differences in the physiological structure of males and
females. If this statement is true, the Mandarin should have the same situation. 7
male and 7 female native Mandarin speakers pronounced the same CV word twice
using the natural speech rate and the controlled speech rate respectively. Syllables
are a combination of /b,d,k,p,t,k/ and /a,i,u/ with the tones of the actual word. The
results show that Mandarin VOT does have gender differences, However, the VOT
of unaspirated stops in males was greater than that in females, and there was no
gender difference in aspirated stops. In addition, the gap between aspirated and
unaspirated stops VOT in males is closer to that of females when the speech rate is
controlled. This means that when men pay attention to pronunciation, the gap will
increase, that is, they will become more standard. Since differences in
physiological structure cannot explain why the gender differences between English
and Chinese do not match, and men also change their pronunciation in cautious
situations, the gender differences on mandarin is the phenomenon of

socialphonetics would be a more plausible explanation.

Keywords: Mandarin, Voice Onset Time, gender differences, socialphonetics.
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— Fl B

5% R 4AH% RS (voice onset time > DL fEfE
VOT) » EFEZEFIRBPRIL & 255 Fia Z [
[E7ERE - IAREW VOT & FERER VOT 54 -
EIET R AME - it VOT RESERIHZEEHY
HBEIARIIEI R R 2EE 2 T ERVEE S EE
# ¥ - Lisker & Abramson(1964) &z Cho &
Ladeforged(1999) 5t 4 &% fi i A IR R % sEfEFE S
VOT 5T - iR AT K qEaE B AR = 3
ELHy VOT Wzt gt A/l (EEFE 2005 5 Sl
2012 ; #lfeEH ~ 22354 2007 5 Li, 2013 ; Peng, Chen
& Cheng, 2014 )= VOT 5> i FH S 56 5 Pt e
1E PA R o3 i A0 58 B2 78 3 1Y 4% = [ @ _E (Auzou,
Ozsancak, Morris, Jan, Eustache, &Hannequin, 2000;
Jancke, 1994; Ogasawara, 2011) -

VOT 8t —EMN#EE - HHRSEESIE
DU ISR T L A — 2 - 40 Lisker
and Abramson(1964)AybH FEi H AR ] Fe ki 70 Ry =
$H(-125~-75ms> 0~25ms > 60~100ms )- |fj Swartz

(1992 ) HIJ 4 B Lead ( -120ms ~ Oms) -
short-lag(Oms~25ms) - long-lag(40ms~100ms) =5 -
FREOAEES NIt VOT 9HEME » RRERK
PKRZETHY VOT Bl5AllE L short-lag (FLAERE )
1 long-lag({£AE#E) i& — 4 (Ogasawara, 2011) -

VOT G2 EFEZHERATEMmESZEL - §
W E (L B2 - VOT Fiikif (Cho &Ladefoged
1999; Moris, McCrea, & Herring, 2008 ) - {&#0H
tEEE VOT » ZEF RS TH » VOT gthig
HEFETE RS E (Whiteside et al. 2004; Morris et
al. 2008 ) - Z:HH (fundamental frequency ) “R[E] &

|4

HEEZ N VOT B &2 ( McCrea &

Morris,2005 ) - sEzEFERIT & iE Rk P2 > WIS E]
sHlREA ) F-NAYZE S VOT 5iA R[] Baran, Laufer,
& Daniloff, 1977) - S4NREE NV &R

2 FEREHN VOT hibarig \Ays g Mk (Morris
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& Brown, 1987 ) -

S (EBNRBE A KB TGRS
NEHIBRE) VOT MRz REITEEH - EREHE

g5 b RS MR E R VOT {E (Moris et al.
2008; Ryalls, J. Zipprer, A. Baldauff, P. 1997 ) - {#iz&
HEF4E( Scharf & Masure, 2002 Yt 8w AT VOT
R - NBKEZ MMYA/NE - FEED Rk

MEHAEZEEH VOT BHEEES A& (Morris, R.
J., & McCrea, C. R., & Herring, K.D. 2008 ) - {Ht. 5

BB R B USRS S A A s - H VOT &

A Z=HE (Swartz, B. 1992; Ryalls, J. Zipprer, A.
Baldauff, P. 1997) - /G2 &3 HIEAETZES £
[E - 41 Whiteside S.P & Irving C.J. (1997)5t+5 Hi{&
Hlp/MIAIEHEMRIZSR - SIMA DA
BLGHAE > 40 Sweeting & Baken (1986)7k 2%
IR 2 AFIIFIIplAY VOT 345757 - ifi Richard J.
Morris, et al. (2007 ) & R &S » BL
Y VOT 5248 A% o Kifd Morris, et al. (2007)
Tt A ERYSSER - IR ATRE R R FeaETHY

ARITEEL -
FEFERRER Y o Li (2013) 4 DUKEESSH ARyt

G2 B9E VOT HIMERIZESE « SEREEH - kgg/d/
FIg/Es > VOT /N T (B 28 F1KES > VOT
RIEFEME - bR N A RIESE VOT thH
M HRE A REENE > VOT RN -
Chen & Lee (2014) DIGE#E N REE > 73518
SEERE R R RGN VOT MR EE - 45 R S -
AR HESBRI AR A RIS 2EY VOT #LbSta - o]

LA ZESH VOT AltE B R - STt
Li (2013) AyE3RAHTT - Peng, Chen &Lee (2014 )
WA T EREENZE S VOT {H » MRz RAYRI
W EAEEREAE ] - e 2Ry VOT 2R AR &L
BUER - FRELEMER AN ERBLER
Z R Z L B A - B Li(2013) iz Peng,
Chen &Lee(2014)fIRAZE a1 » HEEE L A%

T VOT LB MA » SRS BLoaE R El s BT 7

Peng,
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DUR S SRR A SRR S - AR EERR AR 1A SR 28
H VOT (LM - ERA SRR R A E -
HEE A Bt 58 = AR 52 B L AR 17 A BT EF 1T A
ot - B R WEEE VOT MR Z RN S A
HEMEE M2t gESHER ? 2 ERR
Rt FETT A [EI PTG I 4S RS ?

A Li (2013 ) F1 Peng, Chen &Lee (2014)
HEERBHINT T (E FORZ 508 DL B PR3 5 ol 2 %
B R REMEER R E E R E DB REA FER
B - £ VOT HUBSE L sEEUE — (8 R B -
Wi VOT & R2% - IEEE S ZEE0EH
FEFTREE - Eeiah RN > VOT &GN Radsh
BRI IS 2 Mg (Kessinger R.H., Blumstein
S.E., 1998; Miller J.L., Green K.P., Reeves A., 1986;
Allen JS, Miller JL., DeSteno D. 2003 ) - Allen et al.

(2003) A1 Richard J Morris, et al. (2007 ) Ht 33 »
— B TSR R > A Mg A AR -
AN SRR AR — » BT RE S B T M Al 722 RS
H o

FIRFERE R Ll EINZR - I AGEEIZEH - &
MERE S ERVEEESERT VOT E A2 - AR
HCpA Fofnl o H mifa T L J7 b FEBE R DL SLEE B
F o HHNEFMNAE A = EHE SRy 2E
T oA REEIE ~ BESE 5 - AN - REE AR
sEE R AR Rt G A R S
HY - fEREe A 45 SR B EEAR T - AT EEH AR BASA
[EH AT RE B R M A 7 R - 4 RAR L - 5L
TGN A TR R g E I
LRI BRI B S WA E S -

R Wb

(—) BEA

5 N R+ GEIE R A SPIgFR
bk BUREAL - BUFEE KRS SRS
AR - SREIHERGIRGE BAT - fRAE IR 8
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(=) HIAGERE

HEEANMEBES > HIEEES/b > p/ > il
FEF/ -t FHIRFEFG K/ > o HIEL={E T ) ~
fil ~ IWHERC > RILAGHE H 18 [ CV &6 - B
BF U - A 72 (EEE o B TR
HHEERE E AN AR S SRR R TR T e s A
B AES E I AN S SRR - EE5E R
TAERZE S VU FATAH & A 20 41 4 5li2/ga > gi
Ki/f i PUEEAH & 12 {[ » LUK /pal/ ~ I8l ~ K& ~ 1K/ ~
/bi/ ~ Ibal ~ 10l ~ k0I5 8 ([ - hn&ass3E7a 20 (@ -
iEHE/tal - K8l ~ K&/ ~ Iba/ ~ 1gUl ~ ka7 (i B
EZBEFPGHE - FARTRGHIBAIHE
& [HRR A G HB RS BOR TUEE -
HIBR$LIE 20 {EEEi1% RS 52 (EEEIE Fo MEEs
EEMEITERE o

(=) #%TEF

BT Sk B ST BT 2 S = 1T
HEXRAZETE, (Audio-Technica Model2020 ) » L
FAVZR ] T 1> R T - 26 v REURE S o A S 04y 3
~5 NGy AR T EBCEEEN - 2SR
Audacity $%EHES  ILEEFR BERSTERE - BREESR
F5 44000HZ » DB E #1557 -

Ry T RSB AR VOT Y22 R5E57 W
Rk B—PEEA A EFEE - 55 E AL
B B shat k2 B TR MM - B — PR
GHAI% - FHaE S A PRIE B T Eh s s i R sk
Zi% - IRBEEE T EfnesHy R B - BT EifHesaE
BEDIGIRGE > (e 2 DU e+
s IR R E F—FP8#P — 2 - &5 58 60 X -
PRI E E o — R B W 2R W P B Bk A TR
% - e AWIRE 52 (EE 60 4 X - g dEI
BT 2912 (&6 52 (S 6T x 14 & A X
4 XEH -

% - i



(M) HEIT=
VOT HIHIE A" » —2BENPE - |
REEE Z i Ry — B 22 A M2 H 2 1R T S B
T+ HRE - 1R 5 E S FEAAI R il - —
R E R R & T E A B E fY R ARIE
= (R L IRA S » R RT DL S HIE
{eT B AR il E R T OIS & > 400 Chao et al.(2006)
J2 Peng, Chen & Lee( 2014) 5 & 1|25 1R & &

LSRR LT

[

]

(H) Bl
FiA $% 5 fE 289 1F praat sE S s iy » 1=
SR 2 HEORT T (18] B A e ) o ZE o MR A 2 R D
YERYIERE o BR T AR ZE S BAG ot S BRAAI RIS
FEE g TSR ARRD DRSS TE R E
BRSSPSR 4S SR B LB MR B 5T 7R
SKIETTIRIEA thee - SR ERZE I - UK
ZRFE R DU RSB s BB T
TER - BEE /KL E Ry 0.05 - [ERF 01 255 EE
(effect size, np® ) Z K/

1 %635 & IoalH I s e > SRR Sy B VOT BEE -

EREBWENTEE = PERE T T T AR

RENSE— RSB RTHIEERE - [N R EE A R E
> ARBTOLRIaIRE) - JRRITE BOLHY
PRIFELEIR - ATLE &S F &S
e RANEE > ATREENEH IR -
T BB RG] DAAE 8 b [F) P 52 B [ AL
BRI A — Hiklde Ry A - [FIlF 208
IPEIZAE - FLERE VOT AR - BRgEZA
LRS-

e A v

= EBER

(—) BEEERIE

FEERBEOERT » BEATERED
VOT LB R » B3 1o Bip 16.0ms » ik
B 7.8ms > WILEA REBRIE RIS RO R
K - FERLRIETS VOT 71 » S 86.1ms » 22
Moy 88.8ms » IR E L » TR LTS
R -

* 1 BAER

5 (n=7) 2(n=7) Independent
mean (SD) mean (SD) t-test
FrRES 15.8 (9.5) 9.1 (75) t=10.1%**
HRES 86.1 (25.2) 88.8 (16.5) t=0.17
**%p < 001

[ 3R (SRR 2 o LT R RE e
& HERARENER - BIERLRIES VOT &
i 16.1ms » 221 2 7.8ms - (BRFERFIEE F -

BMAESRREE 2 1% - BRIEFHY VOT LEE AGE
A& M HE R R B8 E AR THIR
WA - teE LR R -
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2 [EEzEH
5 By Independent
mean (SD) mean (SD) t-test
RERES 16.1 (8.9) 7.8(6.6) t=13.8***
PG 94.5(30.7) 88.5 (30.9) t=2.7%*
**0<0.05, ***p<.001
BN AT RE R G E FI R AR KAEE R F 3 BRI A R EAS Fras FHE{E LA

A R A ERHEB I A U ERUR
H 2B DL [ E B R W sH R A deat LAV
EAER (1=-1.14,p=0.25) > NELRWAHE R AT R[]

— &8 > LUN AT RLR R4 A FI SR R E R & e

FOBTIARAR RRESS R BB S - BHATR R
EH VOT MELZMERBRE > BHER
15.9ms(SD=9.2) » %14 & 8.5ms(SD=7.1) » Z=HEE
EREFEKHE - (EAREE VOT JiH - BHER

Xz
=

o GBI [l R 722 SR R A A M 1 22 SR P 90.3ms(SD=28.4) » Z14: £ 88.6ms(SD=29.9) - /&
ENE PR - NEGE T FRVEE RS - A RLEERE
#Y VOT fetnl EAVRERZE R » 1 B2 RELR 2457
() MERTRE B R AR -
# 3 FIARBUARIESTHIERIELER
=zl 7 Independent
mean (SD) mean (SD) t-test
RERIE 15.9(9.2) 8.5(7.1) t=16.67***
EREE 90.3(28.4) 88.6(29.9) t=1.12
***p<_00
(=) TEVE FHIE 2 T EF] > BIEATR SRS VOT 12
% 4 B4 EESEIT A VOT 1 la~i~ul =@ E#Eb R - RIELE Y @il b
G - E 4 AL BN R ey CLXEEEHETS - miEE 3 fyRRESE Lo AE
B » J{F0HT VOT SRS ARG » i — P HARRIERIESR -
BEFIFEEESCRAERF (Docherty, 1992; Morris et al.,
2008; Smith, 1978 ) « EEPR T BB 5745 LB TS - (V) RS ERArRE

TR THEHANRRETHEELE (F = 2027,
p<0.001, 1p? =0.22) Ul ={ETTEHVAEES
VOT B4Rl By 7.6ms » 10.5ms » 17.7ms - EE{& %
EMBER = FRE AR (p<0.001) -

TTEHERESHAEZE  fa-i-u ={ET
0y VOT ${E S H B 84.8ms » 89.1ms > 93.2ms »
(F=10.9, p<0.001, n,>=0.04 ) - ‘N FEEIR(E
M H B & E R R = F M A EE R - Nl
iz SN (p=0.02) -

o fa~i
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HiZe 4 K8 2 AR fEgE R E AL L A
HKRIETHIARIRE RS /bIRF - thlRE/d/
RZ - S E /e - A5 MER] > /b~ d~ g/fy VOT
YE{E 4T H By 8.9ms » 11.2ms Fl1 27.2ms » EELR 588 5
By i BUR A B3 72 5 (F=444.2, p<0.001, np®
=0.38) - ZERIEETTH - BEFH/p/ ~ EEREN ~ )
EEZ/KIFY VOT ¥{E4 R E 87.4ms » 86.5ms Kz
100.5ms > 2-way ANOVA 45 k5(F=25.4, p<0.001,
e’ =0.03) » =ZFNAHIHAER]  REIERIEEY
SRUREABEARAR » FonH A B S22 SRR - i L
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HER S NELEE B pIfE - BERBERUR - AR IERERE AR BRI [ SEEE B EEEE SRR
b K E B & 0 A5 Il R R f 2 7T e
(p=0.59) - FEEWME » WEEHEETE VOT
4 RMERE Sy 2 ZEF BT EHERY VOT $5{E AR =
5B B8
EE TLH T
la/ lil Iul la/ lil Iul
Iol 10.6(3.4) 11.2(4.5) 19.9(10.3) 3.0(2.1) 43(2.3) 10.6(6.8)
Idi 11.7(5.1) 17.3(5.3) 14.8(4.8) 5.2(3.1) 9.3(3.3) 8.8(3.7)
Igl NA NA 31.9(11.8) NA NA 22.6(7.3)
Ipl 79.8(32.5) 90.2(24.3) 91.1(23.9) 77.0(20.7) 86.7(31.3) 95.2(29.7)
1 83.3(38.8) 93.1(24.0) 86.4(29.1) 82.7(29.1) 86.6(32.6) 85.5(30.6)
Ik 101.5(25.3) NA 101.2(22.2) 92.4(24.0) NA 104.6(26.2)
FEAEE (SD) sEEHREER Z FE9R A
(H) XEEH R MR £ (95.2ms) - HErdHSHE R MR -

DL EEEREUR VOT G2 2MERI LU T E RIS
HEMLF R > Rl iE = ESERE S AR ElER
DL = R S E B AT iR R M 1 Mot & BE S Y

FTEBR AR » G5 RATTHT -
LAERET
E TR AR IE T O D BT

HRXHBERES (F = 41.27, p<0.001, ny’
0.05) « LA » IQUAERTE S 4l &P 2
SR > T R (31.9ms) - /ba/l
RETASH R REN 0 L B
(3.0ms) < PERI L » /bl ~ IdIflg/iE = (R A
HIFTA 4R SR o VOT > Hak 4 2B 2 -
R BISUT AR T IE A (F=2.58, p=0.7,
=0.0005 ) -+ i B B 35 i fir 134 4 %2 T 1R
(F=3.39, p=0.06, n,> =0.0039) -

2ERET

GiEHEUR A RZEE I M W BT 2R
A GAFFAEAER (F = 33, p=0.01, ng’
0.006) - # 4 J[fl 3 W /K E A & LL/ RN

& Hh PR kul e £ (104.6ms) = E4) > fpul
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P S B 2 2 A XA AF A (F=0.08,
=0.0003) - PAl/ER T & )2 45 (F=0.68,
p=0.1,ny" =0.003) , H AVREM s EIF
AR VOT ZEAEHFA -

HR PRI BTE e E A =& # A XA
TER > eSS B 2 faA - AR 258
IR B Z NN S (B B - LU T2 Y
FERIET RP] - HlE 2 EAR > BUHRERE
R R AL AT E i T S REAEE - BRI R AE Sy
fiEVEEE AR - MR VOT i - FrbAERE Eor
iy Y Sz B RyimE - MR VOT 806 > FrlA
B R TR R ZHIR TR Z RN TS 77
i 7= AHESN o fAvERE T REEE - A BT
) R P B W] RUA RS I R

Fifh
p=0.25, np®
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= 5/v/
A 5/d/
® 5i/s/
0 Z/v/
AZ/d
35 O /8l

f”w

/al

——

i

/il

e

Ju/

2 ARMERIE > Z A LR IE R

I

TEZ A VOT H{E B A e ]

. 5i/p/
A BN
@ %K
=57

Zl

VOT(ms)

fal

I/

3 MR 7y Z IR RIE R

(7N) FEEHRE

Foltgtfil VOT HyIE I 72 B2 A R R BE RS 5 s
BAFEFTEE - SO g A & B Ay iR
& it B AEERE RIE M S #E 2 R
WG EEBERIE - BN A RESH RS
{8 5 357.6.6ms(SD108.7) » 20T R AR FEZ A
By 357.9ms(SD=107.8) ' t g E4ER B9 HREE SR
(F=1.02, p=0.87) - AN BT A RIESIF RIFE S
421.6ms(SD111.7) » Z MW X REEF I HE K
422.9ms(SD=117.9) » t ELE FEMI G H 2R
(F=1.11, p=0.29) - iIEF M RIS SRR S 14
HFER]  VOT [y RI7E SLEAGRE & B R R -

Py

Gt B VOT B R e
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(£) VOT SisiE
PERIZERIEA RS LIRS 2t A Al
FERIARK o B H A HY BRI LGS - | A
OB IEE RS AR (R - AWF7E2F Keating,
Mikos &  Ganong(1981) &
Blumstein(1997) L &z Oh(2011)Ayfi% » L 10 ZF)
Foftibe > (RIBZEFBE VOT By AR EGT A&
Bzt > LUT AR VOT BYE 15T - FrialE
RAGLE 4 - philE b o] DABIRE B A R IR E Y

Kessinger

BEREE - AR RIRESIEAT - A X RZEE T
ARaE AR - o] RAXREAN A RAEE B L 2VE

MEFHIS HRAEE T LA A BT 3
#iE - NREE(E A EARSE -



SE AT 2IRAVERIER > Fhdo R 10 =2

OB P B Ea Tt m] DU B AR - AR A R ZE
HOTH > ZCPERYA SR IR PR - S EIIR
10 ZRVLUT > Et/EAE 0 7] 9 Zfb 2 R -
YRR A REEFRIEAE 10 3 19 Z2M 2 iR % -
KRFEZHI AR RIZSRE - BIACHAE 80
R - It

{HE%E
7| 99 ERP 2RI o i B9 AAA R

500
450
400
350

300

K

250

200

150

100

50

VOT(ms)

o
Y
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/_A

S 2O R R ELA R AE 10 E 49 2R 2 A H
BES  BIEALRAE 20 ¥ 59 2R A EER
% o thE BRI > FHAVRRRIE S HVEAE 20 =1
EfEFAA I I A RZES L@ IR - B
GHEARIET AN ATRE » MAEE S ERY 30
F 50 ZEM @M G HE B AREAR L RIETIE
HRAENEE -

VOT (ms)
B 4 (MBS > R RS R IES VOT 4 iEet

\ GEEL A S S SE R T R L R VOT LR R
B S EMA VOT & > IR 184%8 ey
S S VOT « 4 TEEE%TSE o j@ L B R ISE
/\\2\ 2 I = ° &2 HE:+2 ﬁ;m
ST - MBI R 1 R 2 T B Mf WLLRETIASIE - RACE R Is s

E L) Y= =

@ = S R RS VOT e ﬂwz ARSI -
T g HIE T i VOT /S
L R L 5 Li2013) A A [ LT 2 R 2 80 fr VO £
B G T DR R A e

% Peng, Chen &Lee(2014)EB+5H » FEZE AR 3%
RIEFHY VOT thtEf » EEBLAHITHEE - 5
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REAEA - WELERR - MERSER R B EATHY -

A3 Morris (2008) [F#LLEH E¥5L5E VOT Fr
AT AR MR 2 72 52 - T P 1 B
TUE RIEE LA EEA  EEARFERET R IE
¥ fH K - Morris (2008 ) %4 #& Higgins, Sell &
Schulte(1998)H T 5T Kyl » HEET S A 1E IR AL
PERLEE HY I {E 7 i AR S MR HBOR YRR 22 70 4 Pt
o AR FTRILIR 52 - 0 H AT AT RE RN A
ARG e EisETEN B L2 2R
B BERE Y VOT Y& » QIR EREEE

Fo TR AR RS R « T
FEIVAEE AR B R AEEYGE R E

75 o

ST > AR AR R A 5=
M E ARE AT EEEE s BHIREAR
R R R AR (s S I ELEL b MDA
R 72 R v RE R I R AT PR R R BT E 2R
SRR > Ll REA R - hE 2B R
TERBHEW (T BN A T LR R R AR HEH
HERHIIIA > MDA KRS B IR Z R Al
BE 18 N RN - 3R RIS S R
BT RS G2 B R TR Ay - (2
TEAEHHEE AR - b B ETHO SR AVERERE - AlfESE
HANENIGEE - i BV SREA—FE - & 1
K% 2 IR A B ARGE BN SR 2R N YRR
A - BEAANGRIARELE - B VOT B{EHR
A2t - AR AR R B R AR R EE S
VOT HYZEE#I - BIAEE EET -
REFEFEZ VOT #EfE 5 70.3ms (86.1-15.8ms) >
2L R Ry 79.7ms (88.8-9.1ms ) - m[ I (A
| PREE R A S - RO A B B R A AR Y 7 R 2 M By
e AREERR R - BRI R RET
Y VOT #ifil& - LHERREFHIIERS TR

S IR A A LR T B TR ZE BRI -
70.3ms Bah0E 78.4ms (94.5-16.1ms) - ZMEAF [

1% - QIR LA BLA KR AT VOT EHGL
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HEkd - A VOT ZiEt iy 79.7ms 311 & 80.7ms

(88.5-7.8ms) - WIFLAEEHERHIIERE [ > F2CHS
SIS HE MR E - M HEA AR R X RES

VOT Z 7R R lE -

Kessinger et. al.(1997)f5H » VOT HEIEH
—(EHEERY T E > EEE g RES AR
MAZL - NEEERER » 35 At g4
Fr &SRRV E 7 Mg 47 SR TEsE A AES0 IEREAR
iH o MR LR RIE TR RIFERR
HIREARE - R RN R 72 R - [T
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Chien-Min Wu, Professor, Depart. of Computer Science and Information

Engineering, Nanhua University

Abstract

The multichannel single-hop cognitive radio-based MAC protocol with
periodic real-time and aperiodic nonreal-time traffic is proposed for LoRa in
Industrial 10T. The contention slot of distributed queuing (DQ) MAC protocol
is selected randomly. However, the contention slot of modified distributed
queuing MAC protocol is determined by the residual energy of node. And this
scheme will reduce the energy consumption and propagation delay. For the
multichannel of cognitive radio will solve the collision problems under heavy
traffic load. And cognitive radio will also solve the maximum duty-cycle
regulation limits. In the first year, the modified distributed queuing MAC
protocol will be proposed to satisfy QoS requirements of propagation delay and

spectrum sharing maximized.

Keywords: RoLa, Distributed Queuing , 110T, Cognitive Radio.
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15 E By 2% Beacon Interval » Beacon Interval HJ&
JEE R/ NS R BT R RIS O &2 T 3 2 - (H R REEE
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H IR &R -
EEVUREfrZ downlink:
FRERIE S MEE R e S a8 ImEREE -
L HMfrz CFPAck:
HEftRE S ¥ CFP EHIRY
fEE 1 5 > SHESE NoT A& HEREE g H
PHE BB FAEAE 7 21788 B I ~ WP HL ~ e
FEHL ~ FERRE R - KT EUGEERE
WL PU A 2 BLEEEE A 7 B o e Y 2 A
T — (B2 EHERS DL R H] AU (i T2 T
PRIEE AR SRR E] 51N (E 5 1

¢ RIFELR R B LORAOWAN 45 & > I B0y



BEREHEHEFE = PERM -T2+ HHR

HE T H N BRI E s a T -

S RO R T T g < A T e A (]
R BT B e aeat -

5= CAP JEHAA s Tk DhEf R 5 5 2R
B2 S R BT I U Sl e st -
S SRR AT R R Bk 2 o R oyt T
SIS U e st

FI DIETRERIGRAE B % H R E P
R BT D AU i g e aea t -
FN IR E RS B B BT R HU%E
HilhERET ©

Ry T HECRRE BIMFE R B HE S QoS XN fH]
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Abstract

The direction of this research is to explore the differences and correlations
between the perceived coaching leadership behavior, team cohesion and training
satisfaction of Tainan competitive swimmers with different background variables.
Taking Tainan competitive swimmers as the research object, a total of 300
questionnaires were sent out. There are 298 valid questionnaires. Using the self-
compiled questionnaire "Tainan Competitive Swimmers Perceived Coaching
Leadership Behavior, Team Cohesion and Training Satisfaction" as the research tool,
independent sample t-test, single factor analysis of variance, Pearson product
difference correlation and multiple stepwise regression were used to conduct the
research analyse information. The results obtained are as follows:

1. According to the research on the perceived coaching leadership behavior,
team cohesion and training satisfaction of competitive swimmers in Tainan City, it
is found that the interviewed competitive swimmers in Tainan City have a "middle
to upper" feeling level in the research topic.

2. Analyze whether there are differences in the background variables of Tainan
competitive swimmers' perception of coach leadership behavior, team cohesion and
training satisfaction. The research results show that Tainan competitive swimmers
have a dimensionality of "training and leadership behavior" in their perception of
"coach leadership behavior". Among the different backgrounds of guiding behavior,
democratic behavior, and authoritarian behavior, there are significant differences in
"school grade" and "best grades", and "reward behavior" in "best grades" has
significant differences. In "Team Cohesion", different backgrounds have significant
differences in "Teamwork", "Interpersonal Interaction" and "Interpersonal
Attraction" in "Academic Grade", "Interpersonal Interaction" and "Interpersonal
Attraction" in "Training Years" , "Training content" and "Achievement
performance” in "Best results". In "Training Satisfaction", there are significant
differences among different backgrounds in "Training Content”", "Coach

Leadership" in "Academic Grade", "Coach Leadership", "Team Atmosphere" and

"Venue Facilities" in "Training Years". ", "Training Content" and "Achievement
Performance" in "Best Results".

3. Discuss the relationship between perceived coach leadership behavior, team
cohesion and training satisfaction of competitive swimmers in Tainan City. The

results show that all three have a significant positive influence on each other.
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