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b3c diém &m hoc ciia phy am dau
trong tieng Viét

Nguyén Tran Quy

Tém tit—Trong nghién ciru ngit Am hoc, cin cé
s0 liéu 1am minh chirng xc thwe. Thii phap phén tich
ngit Am hoc c6 gia tri cho viéc kiém chirng cac gia
thuyét 4m vi truée diy. Qua dé, néu Ién co sé khoa
hoc dé ciing ¢b cic quan niém nghién ctru ngix Am, Am
vi hoc chinh théng. Néu nhw cac chi sé ciia formant
F1, F2, F3 dugc xem la co sé dé do dac cac nguyén 4m
thi doi véi phu 4m, cac chi sb Voice onset time (VOT),
dd dich chuyén formant, tién formant, tin sé quy tich
formant s& dwgc chii y. Trong bai viét nay, chiing toi
mong mudn trinh bay co sé dé do dac cic phu 4m dau
tiéng Viét nhu: phu 4m hiru thanh, phu 4m vé thanh,
phu am tic, phu 4m x4t, phu 4m mii. Cac phu 4m
hitu thanh sé c6 voice bar con phu am vo thanh thi
khong c6 voice bar. Phu Am xat ludn c6 tin sb cao
hon phu 4m tic. Dwa vao hinh dang anh phd ciia mét
phu am, ching ta c6 thé xac dinh dwgc vi tri cdu 4m
cia phu am do. Nét am hoc ctia phu Am miii va phu
am bén gén giéng véi nét Am hoc ciia nguyén Am béi
vi khi cAu tao cic phu Am nay, diy thanh rung nhidu
hon.

Tir khéa—VOT, sw dich chuyén formant, xung,
tién formant, tin s6 quy tich, anh phd, khoang ling,
truong dg.

1 PAT VAN BE

Cho dén hién tai, trén thé gidi dd c6 kha nhidu
cong trinh nghién ctru vé dic diém am hoc ctia phy
am. Tuy nhién, & Viét Nam cac cong trinh nghién
clru vé ngit 4m hoc am hoc con kha khiém tdn. Vé
nghién ctru thyc nghiém vé phu am, c6 thé ké dén
céc tac gia sau:

Cong trinh nghién ctru anh phd cua Potter
(1947) cho thdy F2 va F3 & diém bt dau cua
nguyén am duong nhu gan nhau hon vé tan sb tai
diém khéi dau nguyén 4m theo sau mot 4m tic ngac
mém hon 13 4m tic chan rang [1]. Tir thap nién 60
dén thap nién 80, cac nha khoa hoc nhu: Lehiste &
Peterson (1961), Ohman (1966), Fant (1973),
Kewley-Port (1982) kham pha mot ching cir vé
quy tich F2 (locus F2) cho cac phu am [2-4, 27]. Sy
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di chuyén ctia F3 c6 thé cho biét thong tin vé chd
tac va ddc biét 1a tach chan rang khoi ngac mém
(Ghman, 1966; Fant, 1973; Cassidy & Harrington,
1995) [2, 4, 5]. Su dich chuyén formant phan 4nh
anh phd cua phu 4m (Sussman, 1994; Sussman et
al., 1993, 1995; Modarresi et al., 2005) [6-8, 28].
Tim hiéu phy 4m xat, c6 thé ké dén Shadle va
Johnson. Am x4t duoc tinh toan dya trén biéu dd
phé (Forrest, 1988; Jongman, 2000; Tabain, 2001)
[9-11].

vé phu am tic, co nhiing vi tri khac nhau trong
hinh dang phé cua Am tic (Fant, 1960; Stevens,
1998) [12, 13]. Thong sb vé vi tri tic (Smits, 1996a;
Fischer-Jgrgensen, 1972; Blumstein and Stevens
1979, 1980) [14-17]. Ban vé phu am miii, c6 cac
nha nghién cuu nhu: Stevens (1985, 2002), Fant
(1960), Flanagan (1972) [12, 18-20]. Phy 4m dau
miii khac phu 4m cudi mii nhu két qua nghién ciru
cua Repp va Svastikula (1988), Redford va Diehl
(1999), Hajek (1997) [21-23].

Pic diém am hoc cua phy am phirc tap hon
nguyén am. Nhin chung, phy 4m thuong dugc miéu
ta qua mot so tinh chat sau: giai doan dong, giai
doan mo, sy dich chuyén, khoang lang (day thanh
khéng rung).

Phu am tiéng Viét mang dac trung 4m hoc nhu
thé nao? Cac tiéu chi dung dé phan biét cac nhom
phu 4m tiéng Viét 1a nhitng gi? Viéc tra 10i nhimng
cau hoi nay s& gitp chiing t6i cé nhirng co so dé xac
dinh dic diém 4m hoc cua phy 4m tiéng Viét. Viéc
phan biét phu am v6 thanh véi hitu thanh vén rat
tinh té nay c¢6 thé duoc minh chirg bang céac chi s6
rd rang.

2 PHUONG PHAP

Am thanh duoc ghi am va luu lai dang *.wav.
C6 10 cong tac vién ndi phuong nglr Nam bo va
phuong ngit Bic bo (5 nam, 5 nir) dwoc chon thu
am véi muc dich chon duoc cac mau &m thanh cua
phu 4m gin dung véi chuén tiéng Viét nhat. Sau khi
so sanh két qua phan tich thuc nghiém phu am cua
c4c cong tac vién, ching toi chon két qua nghién
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ctru cia mot giong nam dé dung 1am minh chang
cho bai viét nay.

Bang tir ding dé thu &m duya vao cac tiéu chi
Sau:

- X4c dinh 5 diém dau va cudi cia mot am td,
trong thé ddi lap am vi. Chang han nhu: dé khao sat
phu am, chling t6i chon tir ¢6 ngit canh ching han
nhu: tata, da da, mama... CAu trdc am tiét 13 CV.
Chi sir dung nguyén am [a] cho tat ca cac tir dugc
thu am.

- Mot tir duoc 13p lai it nhat 2 1an dé gitp cong
tac vién phat &m tu nhién va rd rang.

Thaoi gian, cao do, cuong d6 dugce do dac dua
vao cac doan 4m d3 dugc phan tich trong phan mém
Praat. Chung t6i sir dung phan mém va cong cu
phan tich song 4m nhu sau: phan mém ghi 4m Cool
edit pro phién ban 2.1, phan mém phan tich ngit am
PRAAT phién ban 5.2.28 [24], micrd ghi &m Shure
SM 58-LC, Sound card Roland Tri Capture. Thu
phap Spectral center of gravity va Dispersion dugc
dung dé tinh toan cac phu 4m xat trén nén phan
mém Praat. Spectral center of gravity (Spectral
COG) rét hiru dung dé do dac tan sb khong tudn
hoan ctia cac am xat. COG miéu ta mdt am xat co
tan sb cao. Cach do dac nay co thé dung nghién ciru
dién di ngon ngit, dung dé xac dinh vi tri cdu 4m
cua tung loai 4m xat khac nhau.

Dispersion (40 léch chuan - standard
deviation) cung cip mot cach do ning lugng tap
trung 0 mot dai hep quanh COG hodéc trai rong trén
dai tan sb rong
3 CAC TIEU CHI DUNG BE PO PAC PHU AM

Phu 4m c6 dic diém 1a c6 su thay dbi nhanh &
céc khi quan. Nhitng biéu hién trén anh phd ciia phu
am thuong 1a: xat, bat hoi, tiéng thanh.

Céac phy am bao gdm nhing bién dbi nhanh
chong & ngudn va bd loc. Phy 4m khac nguyén am
& chd phﬁn 16n khong thé hiéntrén sb liéu vé
formant 1, 2, 3, 4 cu thé nhu nguyén am. Co thé xac
dinh phy 4m dya vao mét sb dic diém vé phd trude
va sau nguyén am. Céc thong tin vé xung (burst),
thoi lwong khoi phat ciia 4m (VOT), tic (stop) va
xat (fricative) la co so dé xac dinh cac phy am.

Khoéng g10ng nhu nguyén am, cac phu am
khong ¢6 anh phd rd rét. Tuy nhién, dbi voi phy am
dau hitu thanh, s€ c6 sy dnh hudng 1én formant cia
nguyén am ké can. Vi tri cAu 4m cua mot sb phu am
¢6 thé anh huéng t6i doan dau formant F2 va F3
cua nguyén am.

Phu am téc, phu dm xat va phu &m mili ¢6 mot
s tiéu chi chung trong khi do dac. Tuy vay, tuy vao
phuong thirc cAu 4m ma can thém mot s tiéu chi

khac bd sung cho viéc kiém tra dic diém am hoc
ctua phu am.

Tiéu chi VOT khong thé thiéu dé tach bach
loat phy am hitu thanh, vo6 thanh trong ca hai
phuong thirc tic, xat. Tiéu chi formant chuyén ho
(transition formant) giup phan biét tung loai phu
am hiru thanh.

3.1 Voice onset time

VOT (Voice onset time) 1a thoi lugng tinh tur
khoi am (burst) dén diém bat dau chu ky cua
nguyén am va c6 tin hiéu am hoc ndi bat dé phan
biét &m hiru thanh v¢i vo6 thanh, bat hoi trong tiéng
Anh va nhiéu ngdn ngir khac (Lisker, 1967) [25].
VOT la mét nét riéng cta vi€c san sinh phy am tac.
Khong nhitng vy, d6i véi cac phu am xat, VOT
dugc biéu hién nhu thanh 4m (voice bar), gitip xac
dinh phy 4m xat hitu thanh mot cach dé dang trén
anh pho.

VOT c¢6 thé cung cép thong t1n vé vi tr1 phat
4m clia 4m tic hiru thanh: Am tic ngac mém co
VOT dai hon 4m tic chan rang. Am tic chéan ring
lai dai hon am tic moi (Kewley-Port, 1982).

VOT ¢6 3 loai:

- VOT duong (positive): phu 4m bat dau sau
burst.

- VOT am (negative): phu am bét dau trudc
burst.

- VOT xap xi zero: phy 4m va burst rit gan
nhau.

Phu am tic v6 thanh bét diu khoang trén 50 ms
(mili gidy) sau burst. Am nay khong xuét hién trong
giai doan dong.

Phu 4m tdc hiru thanh bit diu khoang 30 ms
trudc burst. Am c6 thé xut hién trong giai doan
dong.

Am tic v6 thanh, khong bat hoi (dm p) c6 VOT
gan bang 0.

AM téc hiru thanh khong bat hoi ¢6 VOT nho
hon 0, (VOT am), nghia 14 day thanh bét dau rung
truée khi xuét hién burst cia phu am. Vi mot am
tac hoan toan, VOT s& tring v4i burst.

Dua vao thoi lwong VOT, ¢6 thé x4c dinh dwoc
phuong thirc phat am cua phu am la huu thanh hay
vo thanh cua tiéng Viét ciing nhu mot s6 ngdn ngit.

Ngon ngit Tac v6 thanh Tac hitu thanh
Anh Positive VOT Zero VOT

Phép Zero VOT Negative VOT
Viét Zero VOT Negative VOT

Céc phu am téc, hitu thanh va xat, hiru thanh s&
c6 gia tri VOT 1a am. Céc phu am tac, vo thanh cua
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tiéng Viét c6 VOT dudi 30 ms, con phu am xat cd

VOT trén 54 ms.

Bing 1. Théng k& VOT cua phu 4m diu tiéng Viét

Negative Zero Positive
Tic xat Tic xat Tac xat

Mbi b -105 v -105 f- 54

DPau ludi rang d -85 z-195 t-9 th- 60 s-101

Péu ludi ngac z-81 t-15 §-182
Mat ludi c- 27

Goc ludi y -145 k-29 x-208

Thanh hau ?-5 h- 69

3.2 Si dich chuyén formant

Thong thuong, cac formant: F1, F2, F3, F4...
dugc sir dung dé thong ké vé vi tri, phuong thirc ctia
céc nguyén am. Tuy thé, trong mot sé bdi canh phat
am chéng han nhu CV, VC thi s& xuit hién mot
doan ngin chuyén tiép formant ctia nguyén am.

Su dich chuyén cua nhirng formant 1a tin hiéu
rat quan trong ddi voi cach thirc (F1) va vi tri (F2,
F3) ctia phy am. Trong doan chuyén ho4 formant,
F1 thay d6i d6i véi phu am tic, hitu thanh hodc 4m
miii. Pdi v6i phu am téc, vo thanh, F1 khong thay
d6i. Mot diéu quan trong 1a hinh dang cua nhing
dich chuyén formant s& khac nhau tuy thudc vao
nguyén am ké can. Sy dich chuyén formant phai bét
dau tai diém c6 tan s6 formant ciia nguyén am trude
n6 hodc phai két thuc tai diém c6 tan s formant ctia
nguyén 4m sau nd. Tuy viy, su dich chuyén
formant cia mot phu 4m tic hiru thanh s& giéng
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nhau mic du trong bdi canh nguyén am ké can khac
nhau.

Dbi voi phu 4m tic hiru thanh, ching ta s&
nhan ra sy anh hudng tir formant ctia phy am nay
lén formant ctia nguyén 4m trong 4m tiét co céu
tric CV. Céc phu am vd thanh khong thé hién su
dich chuyén formant rd rét nhu phu 4m hitu thanh.

Su chuyén hoa formant (formant transition) la
su thay doi dot ngot tan sé formant xay ra ¢ doan
dau cua formant nguyén &m trong cAu tric am tiét
CV. Trong ciu trdc am tiét VC, chuyén hoa
formant xay ra & doan cudi caa formant nguyén am.

Trong anh phé cua chuyén hoa formant (Hinh
2), gid tri F2 thay ddi c6 y nghia vé mat am hoc rat
quan trong dbi vai vi tri ciu am cua phu 4m dang
duoc xem xét. Tan sb F1 thay doi sé& phan &nh
phuong thic cdu &m cua phu &m. (ngudn:
http://blogjam.name/sid/?page_id=2465)

(Hz) O
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Hinh 1. Sy dich chuyén ctia formant trong céc am tiét: [bal, [da], [ga].

3.3 Phu dm tdc

Phu &m tic duoc x4c dinh dya vao céc théng sé
sau: VOT, spectral pattern va su chuyén hoa
formant (formant transition). Phd cua phu am tic
gan giéng vai phd caa phy &m xat & cung vi tri cau
am. Chung ta c6 thé dung cach do dac phu am tic
dé do phu &m xat. Cac phu am tic va xat s& c6 thong
s6 khac nhau tuy vao vi tri cAu &m. Chi sé F1 cua

Nguon: http://www.indiana.edu/~p1013447/dictionary/vot.htm

phu &m tic ludn ludn thip ¢ tat ca cac vi tri ciu am.
Tuy vy, chi s6 F2 va F3 caa phu am tic s& bién ddi
tuy thudc vao vi tri cau &m. Tiéng Viét c6 9 phy 4m
tdc nhu sau: ek 2, b, d/.
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Tac moi
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Hinh 2. Anh ph ciia phy am [b] trong tir ba

Trong hinh 2, VOT cua phu am [b]: 0,082 gidy

b a

Hinh 3. B4 thi séng &m cua phu am [b] trong tir ba

C6 thé dya vao hinh dang anh phd va song 4m
dé phan biét cac phu 4m. Phu 4m vo thanh khong c6
voice bar (vét mau den & chan) ddi lap voi phy am
htu thanh cé voice bar. Song 4m cua phy am hitu
thanh 1a nhitg duong cong tuan hoan, c6 chu ky,
trong khi song am cua phu am vo6 thanh la nhiing
dudng cong khong tudn hoan. (Hinh 3)

Phy am moi thudng cd c6 quy tich cua formant
F2 va F3 tuong d6i thép.

Téc dau ludi — ring

0 0.09002 0.18  0.2701 03601 0.4501 0.5401 0.6302

0.7202
50001
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Hinh 4. Anh phé cua phu am [t*] trong tir tha, [t] trong tir ta

VOT cua phu am [t'] ludn dai hon vot cua phu
am [t]. Am tic vo thanh bat hoi (4m t") c6 VOT
(positive) 16n hon am téc, vo thanh, khong bét hoi.
(Hinh 4)

0 0.05666 0.1133  0.17 02266 0.2833 0.3399 03966 0.4532 0.5099
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Hinh 5. Anh phé caa phu &m [t] trong tir ta, phu am [d] trong tir
da

VOT cua phy am [d] tuy 16n hon vot cta phu
am [t], nhung d6 1a vot 4m (negative) (Hinh 5). T4t
ca cac phu hiru thanh no6i chung, khong phan biét
phuong thirc 1a tic hay xat, déu co thé d& dang xac
dinh nho voice bar trén anh pho.

Téc dau ludi — ngac

n

0.1083 0I444 0.1806 02167

0 0.03611 0.07222
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Hinh 6. Anh phé ciia phu am [{] trong tir tra
Tan s6 4m quit ludi khoang 3000 Hz thap hon
am dau ludi rang (4000 Hz). F2 va F3 ctia 4m quit
luGi thuong nhép lai thanh mét. (Hinh 6)
Téc mt ludi
0000 0()4]67 0. ()8713 0.131 0. 1747 02183 0262 0.3057 03493  0.393
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Hinh 7. Anh phé caa phu am [c] trong tir cha

0.2528 0.2889  0.325



72 SCIENCE AND TECHNOLOGY DEVELOPMENT JOURNAL -
SOCIAL SCIENCES AND HUMANITIES, VOL 1, ISSUE 4, 2017

Trong anh phd trén (Hinh 7), qu¥ tich F1 cua
phu am [c] thap hon F1 ciia ctia nguyén 4m nhung
quy tich F2, F3 lai cao hon F2, F3 cta nguyén am
[a].

Tac goc ludi

0 0.03956 0.07911 0.1187 0.1582 0.1978 0.2373 0.2769 0.3164 0.356
5001

4000-

Frequency (Hz)
w
S
S
S

000

1000

0.3562

a
Time (s) ‘

Hinh 8. Anh phé cua phu am [K] trong tir ca

So sanh F2 va F3 cta phu am [k] v6i phu am
[c], chung ta d& dang nhan ra sy khac biét & sy hoi
tu hodc phan tan formant. F2 va F3 cua phy am [k]
rét gan nhau trong khi F2 va F3 ctia phy 4m [c] cach
Xa.

Téc thanh hiu

_ 3984 4037 4089 4142 4195 4.247 43 4.353 4405 4458

4000
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2000
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Hinh 9. Anh phé cua phu am [?] trong tir a

Béng 2. Bang tan sé burst (xung) va tan sé locus (quy tich) cua cac phu 4m dau trong tiéng Viét

Maoi rang Dau ludi rang Pau ludingac | Mitludi | Cuoi ludi Thanh hau
b t th d { c k ?

Burst Centre 151 511 | 4075 | 352 473 416 4446 140
Frequency
F2 Locus 1154 1275 | 1728 | 1680 1691 2115 1967 1665
Frequency
F3 Locus 2472 2659 | 2719 | 2643 2650 3094 2178 2464
Frequency

Trong bang 2, tan s burst centre cua phu 4m
mdi s& thap hon F2 ctia nguyén am ké can. Riéng
phu am [t"] va [k] c6 tan s6 burst centre rat cao. Phu
am tic thanh hau ludn c6 tan sé F1 locus cao hon
F1 cta nguyén am.

Qua khao sat cac phu am tic tiéng Viét trén
Praat, chiing t6i rut ra nhan dinh sau: Phy am téc co
khoang trdng trong anh phd. Dbi v6i phu am tic vo
thanh s€ c6 burst, con phy am tic hitu thanh s& co
voice bar.

3.4 Phu am xat

Nét am hoc cbt 161 cia phu am xat 1a su di
chuyén xuéng diy tan s6 thap khi vi tri cdu m lui
vao trong (tir moi dén cudi ludi). Cudng d6 cua am
moi-rang thip hon 4m ring. Cudng d¢ ciia am dau
ludi quit thap hon 4m dau ludi bet.

Cac tiéu chi ding dé x4c dinh phy 4m xat gom:
tan so cua spectral peak va tan s6 amplitude peak.
Cht y F2 cta phy am x4t hitu thanh.

Pic diém am hoc cua am xat:

- Am ¢ phia truéc khoang am c6 tan sé cao.
Nguoc lai am & phia sau khoang am c6 tan sé thap.

- Am truéc khoang &m c6 day séng rong hon.

- Am sau khoang &m c6 nhiéu cau trac
formant.

Su dich chuyén formant F2, F3 ¢6 thé dung dé
phéan biét &m [f] va 4m [0] (Tabain, 1998)[11]. F2
di chuyén c6 thé ding phan biét am [s] voi am [[]
(Soli, 1981) [26].

Céc phu 4m xat clia tiéng Viét gdm c6 9 4m vi:
f,v,s,2,8,2,% Y, h I/

Am xat hiru thanh dugc danh dau bang voice
bar. Am xat vo thanh s& khong c6 voice bar. Trén
anh phd, am xat dugc danh dau o sy dich chuyén
formant.

Am /f, v/ ¢6 diém khac v6i am /s, z/ nho ddc
diém: ha thap F2 so véi F2 cua nguyén am ké can.
Am /s/ ¢6 tan s vao khoang trén 5 kHz, con 4m /z/
¢6 tan sb 6 kHz.
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Bang 3. Tuong ing vi tri va dac trung &m hoc cuia phy am xat

73

h %Y S, 7, s, Z, f,v
Vi tri cau am Thanh hau Ngac mém Dau ludi ngac | Pau ludirang | Mo6i rang
Hinh  dang | Réanh doc Rénh ngang Rénh doc Rénh ngang Rénh doc
burst
Can tré Rang trén
Tan so Giong v6i | 1,5-7 kHz 2-8 kHz 4kHz -9 kHz | 2kHz-8kHz
nguyén am

Bang 4. Tan so va cuong do cia phu am xat

Am xat | Peak frequency | Amplitude of peak
(Hz) frequency (dB)
f 111 7
\" 239 31
S 9084 11
z 196 30
5 3908 32
7 90 18
X 1575 7
Y 90 25
h 132 20

Duya vao bang trén (bang 4), ta thay 4m xat [s]
¢6 tin s6 peak cao nhat nhung khong phai 1a am 1on
nhit. Am [s] ¢6 cudng d6 cao nhét nén phat 4m 16n
nhit. Hai am xat [z], [y] c¢6 tin sb peak thap nhat.

Xat moi

fava
0 008118  0.1624 02435 03247 04059 04871

M b

ol

6000 4 4

05682 06494 0.7306

R
Wl

Frequency (Hz)

4000

2000

0 Time (s)
Hinh 10. Anh phé cua phu am [f] trong tir pha, [v] trong tir va

Trong hinh trén (Hinh 10), so sanh pho ctia //
va /v/, ching ta dé dang nhan ra voice bar (vét mau
den & chan anh phd) cua am /v/ va vét phd c6 tan sb
16n hon 2 kHz ctia 4m /f/. T4t ca cac phu 4m xét s&
¢6 sy xut hién cta vét phd, khong phai formant.
Phu am xat, vo thanh d6i 1ap v6i phy am xat hitu
thanh vi khéng c6 voice bar.

Xat dau ludi — ring
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Hinh 11. Anh phé cua phu 4 [s] trong tir xa, [z] trong tir tir gia.

Phy am /s/ va /z/ c6 cung vi tri cAu am nhung
khac nhau vé phuong thire dan dén c6 dic diém anh
phé khéc nhau. Phu am /z/ ¢6 céc tién formant va sy
dich chuyén formant. Tan s6 F1 va F2 ctia phy 4m
/z/ thép hon tan s6 F1 va F2 ctia nguyén am /a/.

Xat dau ludi — ngac
0 00")"57 0 1851 02777 03703 04628 0.5554 0.648 0.7405 0.8331
+ Tﬂ !ll' .“I THIL “H 1

il ”H* il

Frequency (Hz)

Hinh 12. Anh phé cua phu am [s] trong tir sa, [7] trong tir ra.
Quan sat k¥, ching ta s& thiy pho cua phu am
/s/ tap trung (vét ddm) ¢ muic 4 kHz, con phd cua
phu 4m /s/ tap trung & mirc 8 kHz. Chiéu huéng tap
trung ning luong s& giam dan theo vi tri ciu am tir
mdi dén thanh hau.
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Hinh 13. Anh phé cta phu am [x] trong tir kha, [y] trong tir ga.

Phu 4m /y/ ¢6 diém gan gidng véi phu 4m bat
hoi, kém thém nét tién formant kha nhat. Déi véi
am /y/ thi tién formant hién rd hon (Hinh 13).
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Hinh 14. Anh phé caa phu am [h] trong tir ha
Am [h] ¢6 vét pho rat yéu (Hinh 14).

Bang 5. Tuong tng vj tri cdu 4m v6i mot s thong sb ciia phu 4m xat

Moi rang Dau ludi rang DPau ludi ngac Cuoi ludi Thanh hau
f \% s z s 7, x y h
Cuong d¢ (dB) 56 65 47 67 60 55 55 58 54
Centre of 93 164 902 181 2004 292 404 157 346
gravity (Hz)
Dispersion (Hz) | 329 181 2393 162 1864 761 1131 139 855
Truong do 0,055 | 0,105 | 0,102 0,195 0,182 0,082 | 0,209 | 0,145 0,082

Bang 5 cho két qué vé sy tap trung (Centre of
gravity) va do 1éch chuan (Dlsperswn) ctia phd phu
am x4t. Phd hinh c6 ti 16 Dlspersmn dbi véi Centre
of gravity 16n thi d6 1a phd lodng, nguoc lai 1a phd
dic. Vi du nhu: phd hinh ciia am /f/ 1a phd lodng,
phé hinh ctia 4m /s/ 1a phd didc. Cac phu am xat, vo
thanh thuong c6 phd lodng, trir phu am [s]. Hau hét
cac phu am xat, hiru thanh cé phé dac, trir phu 4m
W ,

Diém ndi bat nhat ctia phy am xat ¢ viéc xuat
hién véi tan sb cao va tuy thudc vao vi tri cdu am.
3.5 Phu am miii

Diém bét du va két thic cia m miii c6 thé dé
dang nhan ra boi anh pho gian doan dot ngot, diéu
nay 1é thuoc vao su két hop ha thip hay nang cao
ngac mém va dong hodc mé khoang miéng & diém
khéi dau hoac két thuc ctia Am mii (Stevens, 1985,
2002) [19, 20]. Trong tiéng Anh va nhiéu ngon ngi,
su gian doan dot ngdt nay danh déu phu am dau
miii hon 1a phy 4m cudi mii (e.g., Repp &
Svastikula, 1988; Redford and Diehl, 1999) [22,
23].

Phu 4m miii gdm thanh 4m (voice bar) va cac
anti-formant (formant ¢6 mau nhat hon formant
nguyén 4m). Phu am mii ciing dugc thé hién qua
dai séng am tudn hoan.Vi tri cia am mui dugc xac

dinh nh¢ cac formant va song am cua nguyén am
lan can. Trong Praat, chiing ta c6 thé xac dinh duoc
ranh giGi ciia phu 4m miii bang cach kiém tra doan
tiép ndi giita song 4m ciia 4m mili voi song am clia
phu &m nhu sau:

0.115892643

0.5

m a

009714

0.1053 0.1135 0.1217 WIS

Time (s)

0.1298

Hinh 15. D6 thi song 4m ciia &m miii [m]

Trong hinh trén (Hinh 15), vi tri dién ra sy thay
d6i chu ky dao dong song am chinh 1a ranh giGi ctia
phu Am mili /m/ v6i nguyén am /a/. Cac am mili /m,
n, n, 1/ c6 formant tuong ty formant cac nguyén am.
Cac formant &m mii nhat hon cua nguyén am va
dugc goi 1a tién formant (anti-formant). Trén anh
phd, chung ta c6 thé d& dang nhan ra sy dit quing
gita formant cia 4&m mii va cac formant cua
nguyén am lan can. Toan by bién d) cua am miii
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deu thap va nang hmng tap trung chu yeu & diy tan
s6 thap Phu 4m miii gidng voi phu 4m tic & sy dich
chuyén formant.
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Hinh 16. Anh phé caa phu 4&m miii [m], [n] trong tir ma, na
Anh pho chuyén hoa phu am [m] cho thiy F1
va F2 déu ha thép, con sy chuyén hoa formant cua
am [n] cho thay F1 cin bangtrong khi F2 ha thap
(Hinh 16). DPiém chung cta cip &m mdi [m, n] la
hudng cua F2 di xudng.

0.908 1.017 1127 1.236 1

4000

]

Frequency (Hz)

Hinh 17. Anh phé cia phu &m [n] trong tir nha, [] trong tir nga

Cip 4am milii [n, n] c6 diém chung 1a F2 déu
huéng 1én (Hinh 17). Tuy vay, van c6 su khac biét
& F3. Dbi véi am [n], F3 hudng 1én, con am [n] co
F3 ha thép. F3 duoc biét dén nhu mot duong
formant tiéu biéu cho nét tron méi cua nguyen am
Xét o su chuyen hoa formant phu am, kh1 phin cu01
luGi nang 1én dé tao 4m miii ¢6 vi tri cAu 4m cu01
ludi thi F3 budc phai ha thap. C6 thé néi, vi tri cdu
am cua phu 4m miii cang Iui vao trong thi chi s F2
ctia formant chuyén hod cang ting cao.

Bang 6. Liét ké F1 va cac tién formant ctia phy 4m miii

[m] [n] n] [n]
F1 440 429 294 301
Tién formant
Al 234 244 301 186
A2 1070 1486 2114 933
A3 2334 2566 3041 2496

Trong bang trén (bang 6), Al 1a tién formant
cua F1, A2 14 tién formant ctia F2 va A3 la tién
formant cua F3. Qua bang thong ké trén, cac tién
formant ciia &m miii [m, n, n] s& tang dan theo vj tri
cAu Am tr mdi dén mat ludi. Nguoc lai, 4m cudi
ludi [n] c6 chi s6 cac tién formant thap ddng loat.

A2 va A3 ting cao & phu 4m [n] va thip nhit & phu
am [m].
3.6 Phu am bén )

Bang 7. So sanh chi s06 4m hoc cta phu am bén [1] véi
nguyén am [a].

Formants | a
F1 364 775
F2 1512 1683
F3 2512 2505

Trong bang 7, cac formant F1 va F2 cua phu
am [1] déu thip hon formant F1, F2 cta nguyén 4m
[a]. Tuy vay, formant F3 cta am [1] lai x4p xi voi
nguyén am [a].
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Hinh 18. Anh phé caa phy &m [I] trong tu la

Sau khi khéo sat dic diém am hoc cua phu am
[1] khi ding trude cac nguyén am khac (Hinh 18),
chung t6i c6 nhan dinh, F1 cta [1] khoang 200 - 400
Hz, F1 hudng 1én trudc hau hét cac nguyén am
ngoai trr nguyén am hang trude [i]. F2 khoang tur
800 dén 2400 Hz, thap nhat khi ding trudc nguyén
am hang sau tron moéi [u]. F3 tir 2600 Hz dén 3200
Hz. Cuong d6 phy am [1] cao hon so v&i cac phy am
khac tir 66 dB dén 75 dB.

4 KET LUAN

Céc cir liéu 4m hoc vé& phu 4m gitp chung ta c6
cai nhin khoa hoc va cu thé vé cac am thanh phu am
tiéng Viét. Tuy vao phuong thirc va vi tri cdu am
ma phan mém Praat s& co cac thong sb va cach do
dac hop li. Cac phu am hitu thanh s€ c6 voice bar
con phu am vo6 thanh thi khong c6 voice bar. Phy
am xat ludn ¢6 tan sb cao hon phu am téc. Dua vao
hinh dang anh phd ctia mot phu am, chiing ta c6 thé
xéc dinh duoc vi tri ciu 4m cua phu am d6. Nét am
hoc ctia phu 4m miii va phu 4m bén gan gidng voi
nét &m hoc cua nguyén am bai vi khi cAu tao cac
phu 4m nay, day thanh rung nhiéu hon.

Bén trén 1 nhirng ghi nhan ban dau vé dic
trung 4m hoc ciia phy 4m dau trong tiéng Viét. Can
thém nhiéu cong trinh nghién ciru vé am hoc dé gop
phén lam sang t6 nét &m hoc ctia phu &m tiéng Viét.
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Abstract—In acoustic phonetic research,
phonetic data is needed to prove authenticity.
The acoustic phonetic analysis method is valid
for verifying previous phonetic hypotheses.
Thereby, lay the foundations of science to
reinforce the notion of phonetic or phonetic
study. The formant frequencies F1, F2, F3 are
considered as the basis for measuring vowels.
According to consonants, the length of VOT,
formant transitions, antiformants, and locus
frequencies will be noted. In this article, we
present the basis to measure Vietnamese initial
consonants such as: voiced consonants, voiceless

consonants, stop consonants, fricative
consonants, nasal consonants. The voiced
consonants will have a voice bar and voiceless
consonants will have no voice bar. Fricative
consonants always have higher frequencies than
stop consonants. Based on the spectral image of
a consonant, we can determine the articulation
of consonants. The acoustic properties of the
nasal consonant and lateral consonant are
nearly identical to the acoustic properties of the
vowels, because in the construction of these
consonants, the vocal cords are more vibrating.

Index Terms—voice onset time (VOT), formant transition, burst, anti-formant, locus frequency,
spectrogram, silence, length
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