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Abstract: This study investigates three basic acoustic parameters of 22 initial consonants in Vietnamese,
including duration, intensity, and fundamental frequency (Fo). The results show that each consonant group (stops,
fricatives, nasals, and laterals) exhibits distinct acoustic characteristics, and there are significant differences
between male and female speakers. These findings help clarify the relationship between acoustic features and
articulatory mechanisms in Vietnamese and provide valuable reference data for research in speech processing,

speaker recognition, and the development of speech audiometry word lists.
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1. Din nhap

Phy 4m dau tleng Viét gitr vai tro quan trong trong vig¢c hinh thanh am tiét va duy tri tinh 1o rang
cua 101 noi. Trong cdu triic am tiét tiéng Viét, phu am khong thé ton tai ddc lap ma phai két hop véi
nguyén am va thanh di¢u dé tao thanh m¢t don vi phat &m hoan chinh, Vé mit ngit 4m hoc, phu &m
quyét dinh cach khoi phat ctia 4m tiét, anh huong dén dic trung am sac do vang v va su chuyén tlep
sang phan nguyén am. Sy khac biét nho trong vi tri hay phuong thice céu 4m c6 thé dan dén sy thay doi
vé nghia. Ngoai ra, sy phdi hop tinh té giira cac co quan cau dm nhu moi, rang, ludi va thanh quan gop phan
tao nén phd 4m thanh phong phu va dac trung cho giong noi tleng Vigt.

Céc nghién ctru trudc ddy vé phy am tleng Viét chi yéu tap trung vao mo ta cu am (v tri, phuong
thirc va trang thai hiru thanh) khdo sat thoi gian m¢& thanh mén (VOT) cua cac phu am tic, va phan
tich dac diém ph6 4m cia cac phu &m xat hodc tac-xat & mue dinh tinh. Tuy nhién, cac khdo sat dinh
luong, mang tinh hé thong trén tat ca cac phy am dau con thleu vang, dic biét 1a nhitng nghlen ctru két
hop dong thot ba tham s6 truong dg, cudong do va tan sd co ban. Hon nita, anh hudng cia gidi tinh
ngudi noi cung 1a mot yéu t6 quan trong trong nhan dang giong néi va nghién ciru ngit am hoc ing
dung, nhung van chua dugc phan tich mot cach toan dién trong cung mot by dir ligu. Khoang trong
nay khién viéc so sanh lién nghién ctru va (g dung cac dac trung am hoc vao xtr ly tiéng no6i hodc do
thinh Iyc 161 con nhiéu han ché.

Xuat phat tur thuc te do, trong pham vi bai viét nay, chiing toi tap trung trinh bay ba thong s6 am
hoc ctia phy 4m dau tiéng Viét, gom: truong do (duration), cuong do (1nten51ty) va tin sd co ban
(fundamental frequency) Dit lidu dugc thu 4m va do dac chuan hoa tir ngudi noi nam va nt, nham mo
ta dac diém dién hinh cua tirng nhom phy am, nhén dién xu hudng bién thién gitta cac phuong thirc
céu am va gitra hai gi6i tinh. Két qua nghién ctru gop phan hoan thién mo ta am hoc thyc nghlem cua
phu am tiéng Viét, dong thoi mé ra hudng ung dung trong x1r 1y tiéng néi, nhan dang ngudi noi, va xay
dung bang tir do thinh luc 161 dya trén co s& &m hoc khach quan.

2. Phuong phap va dir li€éu nghién ctru

Phuong phép chinh dugc su dung trong nghlen ctiru nay la phuong phap ngit &m hoc thuc nghiém,
két hop vé6i phan tich dinh lugng trén cac tham s6 am hoc.

Nghién ctru tién hanh khao sat 22 phu 4m dau tiéng Viét, dugc chia thanh 4 nhom chinh theo
phuong thirc cdu 4m: nhom phy 4m tic (/2, b, d, t, th, t, k, ¢/), nhom xat (/f, v, s, z, s, 7, k!, y, h/), nhém
miii (/m, n, n, 1/) va nhém bén (/1/). Cac phu 4m nay duoc xét trong cac 4m tiét don dang CV (phu 4m
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- nguyén am) két hop v6i thanh ngang. Cac phy am dugc két hop v6i ba nguyén am dai dién cho 4m
sac va cdc vi tri cau am khac nhau trong khoang miéng: /i/ (nguyen 4m bong, hang trudc), /a/ (nguyén
4m trung hoa, hang gitra), va /u/ (nguyén am tram, tron moi, hang sau).

Déi tuong thu 4m gdm 10 cong tac vién (CTV), trong d6 ¢6 5 nam va 5 nir, do tudi tir 22 dén 40,
déu 1a nguoi Ha Noi, phat 4m chuan tiéng Viét mién Bic, khong mic tat phat am hodc bénh li thinh
giac. Trong qua trinh thu am, moi CTV doc 3 1an toan bd bang tir theo toc do tu nhién, giong trung
binh, co ngat nghi déu giita cac am tiét.

Téng s6 mau thu duoc 1 1.980 4m tiét (22 phu 4m x 3 nguyén am x 10 CTV x 3 lan doc).

Qua trinh ghi &m dugc thyc hién trong phong thu yén tinh (giam thiéu nhiéu nén), bang micro
cam tay Shure SM57-LC (d4u do dynamic, dai tan dap u:ng 40 Hz - 15 kHz). Micro duoc dit ¢ dinh
cach miéng nguoi néi 20 cm, hudng tryc tiép vao vung miéng dé dam bao do nhit quan cua khoang
cach thu. Trude khi ghi, mirc tin hi¢u dugc cin chinh dé dam bao bién do song nam trong ngudng toi uu.

Dit liéu 4m thanh sau khi thu dwoc xr 1i va phan tich bang phdn mém Praat phién ban 6.4.46.
Trong mdi 1an phan tich, chi lya chon 4m tiét c6 chat lugng 4m thanh tét nhét trong ba lan doc. Céac
tham s6 am hoc duoc trich rat bao gém truong do, cuong do va tan s co ban.

3. Két qua nghién ciru

3.1. Ddc trung truwong do

Truong d6 (duration) 1a mét trong nhiing ddc trung am hoc co ban ciia tiéng noi, phan anh khoang
thoi gian phat am ciia mét don vi nglr &m, thuong duge tinh bang mili-gidy (ms). Vé ban chét, trudong do
chiu chi phéi boi nhiéu yéu té ciu am - 4m hoc, nhu vi tri va phuong thire cau &m, sy tham gia cua day
thanh, 4p luc khi tir phdi, ciing nhu bbi canh ngir 4m va tdc 6 noéi cia nguoi phat am. Trong phén tich dic
trung phu 4m, truong d6 cho phép nhén dién do dai ngén twong ddi ciia cac 4m, qua d6 gop phan phan biét
nhém am va danh gia dic diém phat 4m dic thu cua timg gidi tinh, ving phwong ngit hoic phong cach noi.

Bdng 1. Truwong dg trung binh ciia phu dm dau trong tiéng Viét (ms)

Phwong thirc Vi tri ciu 4m Phu am Nir (ms) Nam (ms)
Bat hoi Dau ludi bet th 88,5 1214
Dau ludi bet t 28,8 64,5
Dau ludi quit t 92,9 118,3
TAC V6 thanh Mt ludi c 100,6 119,6
Géc ludi k 36,5 78,9
Thanh hiu ? 32,3 56,5
N Moi b 74,9 125,4
Hiru thanh Dau 1udi bet d 80.7 1316
Moi f 131,9 180,7
Dau ludi bet s 181,5 226,2
V6 thanh Dau ludi quit s 186,1 243,0
Géc ludi X 148,0 225,6
XAT Thanh hau h 102,2 154.8
Moi v 108,1 168,2
N Dau ludi bet z 149,9 188,5
Haru thanh Dlu ludi quit ” 1184 164,0
Géc ludi Y 132,4 174,5
Moi m 125,1 154,9
. N Dau ludi bet n 119,6 175,8
mu Hru thanh Mat ludi n 152,4 1615
Géc ludi 1 127,0 155,5
BEN Hitu thanh Dau ludi bet I 138,5 141,0
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Két qua do trudng do trung binh ctia 22 phu am dau tiéng Viét cho théy c6 su khac biét 10 rét gitra
cac nhom phu am theo phuong thirc ciu am. Nhin chung, cac phu 4m xat c6 truong do dai nht, tiép
dén 1a nhém phu dam miii va phu am bén, con cac phu am tic co truong do ngén nhét. Piéu nay phu
hop voi dac tinh cAu Am chung cua cdc nhom am. O céc phu am xat, luéng hoi bi can tré mot phﬁn o
chd hep trong khoang miéng va thoat ra lién tuc, tao nén dao dong ma sat kéo dai hon so vdi sy dong
- m& hoan toan ctia cac phu am tac. Nguoc lai, & phu am tac, dong khi bi ngan chidn hoan toan trong
giai doan dong, rdi dugc giai phong dot ngodt trong giai doan bat, nén tong thoi gian phat am thudng
ngin hon. Cac phy 4m miii va phy 4m bén do déc trung ciu am cho phép duy tri ludng hoi qua duong
mii hodc hai bén ludi nén nang luong phat am on dinh va kéo dai vira phai so v6i hai nhém trén.

Néu xét theo gidi tinh, hau hét cac phu am ¢ nam déu co truong d6 dai hon déng ké so véi ¢ nir
gidi. Mirc chénh 1éch trung binh dao dong tir 20 dén 60 ms, tiy timg nhoém am. Két qua nay c6 thé
dugc 1y giai boi su khac biét vé co quan phat am: & nam gidi, kich thudc khoang miéng va thé tich
cong hudng 16n hon cung téc d6 dao dong day thanh cham hon, dan ti nhip do phat 4m tong thé cham
va truong do cac am kéo dai hon. Ngoai ra, sy khac biét vé thoi quen noi va ning lugng phat am gitra
hai gidi ciing gop phan vao xu hudng nay.

Xét chi tiét tirng nhom phuy am, sy phan bd truong do ¢ nhom cac phy am tic tuong ddi rong, tu
khoang 28-36 ms & nit va 56-79 ms & nam dbi véi cac phy 4m vo thanh nhu /t, k/, dén khoang 75-132
ms O cac phu a&m hiru thanh nhu /b, d/. Sy khéc biét nay phan anh d4nh hudng cua trang thai hitu thanh
(voicing), cu thé: phu 4m hitu thanh can thoi gian duy tri dao dong day thanh trong giai doan phat am
nén truong do thuong dai hon phy 4m vo thanh. Dic biét, cac phu am tic bat hoi, dau ludi bet nhu /t/,
phu 4m dau ludi quat /t/ va phu am mit ludi /c/ ¢ truong d6 dai nhit trong nhom, do qua trinh phat
4m cua cac am nay gom hai giai doan: dong kin duong khi va bat md manh cho dong khi thoat ra. Phy
am bat hoi /t"/ ¢6 su giai phong ludng hoi manh sau khi bat mo, truong do kéo dai hon dang ké so véi
cac phu am vo6 thanh khong bat hoi. Cac phu &m quat ludi /t/ va mat ludi /c/ doi hdi quang duong di
chuyén dai hon ctia dau hoic than ludi dé dat duogc vi tri cdu 4m lam cho pha dong 1au hon va nén thoi
luong phat 4m lau hon. Hién tuong nay phan anh mdi lién hé chit ché giira d6 phirc tap cau am va thoi
lwong 4m hoc, dong thoi cho thiy su khac biét ndi nhom trong hé thong phu am tic tiéng Viét.

Trong nhom phy am xat, cac &m v6 thanh nhu /s, s, %/ co truong d6 dai nhat (181-243 ms ¢
nam) do yéu cau duy tri ma sat manh va lién tuc dé tao tiéng xat r6 rang. Cac 4m nay can ludng hoi
on dinh, tdc d6 cao va khong bi gian doan boi dao dong day thanh, nén thoi gian phat &m thuong kéo
dai hon. Nguoc lai, cac phu am xat hiru thanh nhu /v, z, 7/ ¢6 trudng do ngén hon, boi mot phan ning
luong khi duge dung dé duy tri dao dong ddy thanh, 1am giam 4ap luc ludng hoi va rut ngin giai doan
ma sat. Co ché ndy phan anh mdi quan hé ngugc chiéu gitta hoat dong day thanh va thoi lugng ma
sat, ddc trung pho bién trong d6i 1ap vo thanh - hitu thanh ¢ nhiéu ngdn ngi.

O nhém phu 4m miii, trudng d6 dao dong trong khoang 120-175 ms, cho thdy cic 4m nay co
dac trung phat am on dinh, lién tuc va it bi gian doan luéng hoi. Khac véi phu am tic hay xat, phu
am mili khong c6 giai doan dong - bat rd rét, ma ludng hoi duge duy tri déu dan qua khoang miii
trong sudt qué trinh phat Am nén trudong do dai va it bién dong hon. Trong nhom nay, 4m /p/ (mii -
mat ludi) thuong co truong do dai hon /m/ (mili - moi) va /n/ (mili - dau ludi). Nguyén nhan c6 thé
do vi tri cAu am & ving ngac cting khién chuyén dong cua ludi phirc tap va can thoi gian dé hinh
thanh 4m. Ddng thoi, ciu trac cong hudng cua khoang miéng - miii ¢ vi tri nay ciing tao diéu kién
duy tri ludng hoi miii lau hon.

Phu am bén /1/ ¢6 truong d6 twong duong cac am miii, phan anh dac tinh phat am lién tuc. Khi
phat 4am /1/, dau ludi cham loi trén trong khi hai bén ludi ha xudng, cho phép ludng hoi thoat déu qua
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hai bén ludi. Co ché nay tao nén su duy tri luéng hoi 6n dinh, khong co giai doan dong - bat ro rét nhu
phu am tac, nén thoi lugng phat &m cia /I/ ¢ muc trung binh - cao, gan véi cac phu am vang miii khac.

3.2. Ddc trung cwong dj
Cuong do (intensity) la dai lugng am hoc biéu thi muc nang lugng cua am thanh dugc phat ra
trong qua trinh phat am, thuong dugc do bang don vi dé-xi-ben (dB). Trong nglt &m hoc, cuong do
phan 4nh muc 4p sudt &m thanh (Sound Pressure Level - SPL), von duogc tao ra bdi sy dao dong cua
khong khi khi co quan phat &m hoat dong.
Bdng 2. Cwong do trung binh ciia phu dm dau trong tiéng Viét (dB)

Phuong thire Vi tri cdu 4m Phu 4m Nir (dB) Nam (dB)
Bat hoi Dau ludi bet th 64,0 55,8
Pau ludi bet t 61,0 55,9
Dau ludi quit t 56,8 53,5
TAC V6 thanh Mffat 1u61. c 54,4 52,1
Goc ludi k 57,2 52,1
Thanh hau ? 55,8 56,6
b thanh M‘0| | b 61,4 57,4
Dau ludi bet d 59,7 55,5
Moi f 49,4 50,7
Dau ludi bet s 53,2 46,5
V6 thanh Dau ludi quit s 55,3 48,6
Goéc ludi X 56,0 47,2
XAT Thanh hau h 54,6 48,8
Moi v 52,0 49,9
bt thanh Déjlu h@ bet z 51,6 50,3
DPau ludi quat A 53,0 49,8
Goéc ludi ¥ 52,7 48,3
Moi m 60,1 53,3
_— bt thanh Pau 1u6.i bet n 59,0 53,7
Mat ludi n 59,1 52,7
Goéc ludi ) 58,4 53,3
BEN Hitu thanh | Dau ludi bet | 58,5 52,5

Tir bang s6 liéu trén c6 thé thiy rang cac nhém phu 4m c6 dic trung ning luong phat 4m khac
nhau. Nhém phuy am tic c6 cuong do trung binh cao nhat, tiép dén 1 phu 4m miii va phy 4m bén, trong
khi nhém phu 4m xat c6 cuong do thap nhat. Xu hudng nay phit hop véi co ché ciu 4m cia timg nhom:
O phu am tac, 1u6ng hoi bi nén va giai phong dot ngot, tao nén bién dd dao dong 16n, do d6 nang luong
phat am cao hon. Ngugc lai, & phu 4m xat, ludng khi thoat ra qua khe hep, tao ma st lién tuc nhung
v6i ap luc khi thap hon nén cudng do am thuong nhé hon. Phy 4m miii va phu 4m bén c6 ludng hoi
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tuong ddi déu va lién tuc, song do ning luong phan tan qua duong miii hodc hai bén ludi nén cudng
d6 trung binh chi & muc trung gian.

Xét theo gidi tinh, hau hét cac phy 4m & nir gidi c6 cudng do cao hon déng ké so véi & nam gidi,
v6i chénh léch trung binh khoang 3-8 dB. Hién twong nay c6 thé duogc giai thich boi yéu t6 sinh 1y va
théi quen phat am: phu nit thuong co tan sb co ban cao hon, bién d6 dao dong ciia day thanh 16n hon
va xu hudng sir dung nang luong hoi manh hon dé dat d6 vang va rd tiéng trong giao tiép. Nguoc lai,
giong nam gidi co cao do thap hon, khoang cong hudng rong hon nhung ning luong phan tan nén cuong
do trung binh thap hon.

Xét chi tiét tmg nhém phy 4m, nhom phu 4m tic c6 cudng do trung binh cao nhat (khoang 54-64
dB & nir va 52-58 dB ¢ nam). Trong nhoém nay, cac phy am bat hoi /t"/ va hitu thanh nhu /b/, /d/ ¢6 gia tri
cuong d6 16n nhét, do sy két hop gitta ludng hoi manh va dao dong day thanh lam ting ning lwong tong
thé. Dic biét, /th/ dat muc cuong do cao nhét (64 dB ¢ nir, 55,8 dB ¢ nam), phan anh anh hudng cta
giai doan bat hoi manh va bién do phat nd khi 16n. Nguoc lai, cic phu am tic v6 thanh & vi tri mat ludi
hodc gde ludi nhu /c/, /k/ ¢6 cudng do thap hon do vi tri cAu 4m séu lam giam hiéu qua cong hudng.

Nhom phu am xat thé hién mirc cudng do trung binh thip nhét trong cac phuong thirc ciu 4m,
dao dong khoang 49-56 dB ¢ nit va 46-51 dB ¢ nam. O nif, cac am c6 cuong do 16n nhat 1a /x/ (56 dB)
va /s/ (55,3 dB), tiép dén 1a /h/ va /s/ (khoang 53-54 dB), trong khi /f/ dat gia tri thap nhét (49,4 dB). O
nam, cac gia tri nhin chung thap hon; trong d6 /f/ va /z/ ¢6 cudng dd cao nhit (khoang 50 dB), con /y/
tha”ip nhét (47,2 dB). Cudng d6 ctia phu am xat phu thudc vao mirc d¢ ma sat cua 1u6ng hoi tai chd hep
céu am va chiu tic dong cua dao dong day thanh, khién cac 4m hiru thanh thudng c6 ning lwong am
hoc thip hon dbi chit so véi cac am v thanh.

Nhom phu 4m miii ¢6 cudng do trung binh kha 6n dinh, dao dong quanh 58-60 dB & nir va 52-54
dB & nam. Cudng d6 clia cac 4m nay thap hon nhom tic nhung cao hon nhom xat, phan anh sy cin
bang gitta nang lugng ludng hoi va su giam am do thoat khi qua khoang miii. Trong d6, /m/ c6 xu
huéng manh nhat nho vi tri méi tao cong hudng thuan loi, con /n/ (mii - mat ludi) ¢ cuong do thap
hon d6i chat, do vi tri cAu 4m sau hon lam giam bién d6 phat 4m tai miéng. Tir nhimg phan tich trén
day, c6 thé thiy cuong do cua phu 4m tiéng Viét phu thudc manh vao phuong thirc cdu 4m va trang
thai hiru thanh, ddng thoi co sur khac biét gi6i tinh 16 rét. Cac phu am vo thanh c6 xu huéng dat cudng
d6 cao hon do khong bi suy giam nang lugng bdi dao dong day thanh, trong khi phy am hitu thanh va
4m vang bén c6 murc cudng do trung binh nhung 6n dinh hon.

Phu am bén /1/ c6 cuong d9 trung binh 6 muc 58,5 dB (nit) va 52,5 dB (nam), twong duong véi
cac phu 4m miii. Co ché ludng hoi chia hai bén ludi tao ning lugng 6n dinh nhung khong tap trung,
khién am khong manh bang phu am tic song van duy tri d6 vang rd rang. Diéu ndy phan anh tinh chat
vang déc trung ciia nhom phy 4m bén va phy &m mili.

3.3. Diic trung tin sé co bin

Tan s6 co ban (Fo - fundamental frequency) 1a thong s6 4m hoc phan anh tan s6 dao dong ciia day
thanh am, c6 quan hé tryc tiép v6i cam thy cao - thip trong tri giac thinh giac (cao do). Trong tin higu 10i
noi, Fo thuong dugc xem 1a chi bao quan trong cuia hoat dong thanh quéan va cé vai tro trong viéc phan
biét cac kiéu am (hitu thanh - v6 thanh), cic dang ngit diéu, va cac dic trung gidi tinh. O phu am, mic
du tan s6 co ban khong phai 1a dic trung 4m vi chil dao, song bién thién Fo tai thoi diém tiép giap giira
phu 4m va nguyén am van cung cap thong tin quan trong vé phuong thirc va tinh hitu thanh ctia phu am.
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Bdng 3. Tan s6 co ban trung binh ciia phy am dau trong tiéng Viét (Hz)

Phwong thire Vi tri cAu 4m Phu 4m Nir (Hz) Nam (Hz)

Bat hoi Pau ludi bet th 360,5 2314

Pau ludi bet t 265,0 175,6

Pau ludi quat t 292,1 193,2

. Vo thanh Mait ludi c 268,1 193,4
TAC - ,

Gbe ludi k 254,2 176,8

Thanh hau ? 2226 151,1

Moi b 219,8 161,9
Hiru thanh N -

Pau ludi bet d 219,5 160,0

Moi f 269,0 185,8

Pau ludi bet s 312,6 2221

Vo thanh | Dau ludi quat s 334,4 246,0

Géc ludi X 322,6 201,4

XAT Thanh hau h 244.2 192,5

Moi Vv 230,1 150,3

Pau ludi bet z 2143 150,8
Hitu thanh S -

Dau ludi quit 7 216,2 174,3

Géc lusi ¥ 207,0 1448

Moi m 238,1 169,2

. Pau ludi bet n 239,3 177,2
MUI Hiru thanh -

Mat lu6i n 2487 178,7

Géc lusi 0 2427 169,5

BEN Hitu thanh | DAu ludi bet | 243,8 167,4

Két qua do tan sb co ban Fo cho thiy su khac biét rd rét giita hai gidi tinh, Fo trung binh cta ni
cao hon 13 rét so v6i nam & tat ca cac nhom phu 4m. O nir, Fo trung binh dao dong trong khoang 207,0—
360,5 Hz ¢ nir va 144,8-246,0 Hz ¢ nam. Su khéc biét nay phén anh kich thuée va d¢ day day thanh:
day thanh nir thudong ngin va manh hon, tao dao dong nhanh hon, do dé cao do phat ra cao hon.

Néu xét theo nhém phu 4m, nhém phu am tic thé hién sy phan héa cao d6 kha rd. Cac phy 4m vo
thanh nhu /t, t, 1, k, ¢/ c6 gia tri Fo trung binh cao hon dang ké so v6i cac phu am hitu thanh /b, d, z/. O
nir gidi, Fo cua /th/ dat mic rat cao (360,5 Hz), trong khi /b/ va /z/ chi quanh 220 Hz. O nam, xu huéng
tuong tu dugc duy tri: /t"/ dat 231,4 Hz, cao hon gan 70 Hz so véi /b/ hay /z/. Diéu nay c6 thé 1y giai bang
co ché sinh 1y khi phat 4m phy 4m v6 thanh: diy thanh thudng bi kéo cing va tam ngat trong giai doan
tic, sau do khi bat hoi, thanh quan khéi dong dao ddng tro lai voi mirc cang 16n hon lam Fo tang,

O nhom phu am xat, hién tuong tuong tu cling dugc ghi nhan. Cac phu am vo6 thanh nhu /s/, /s/,
%/ déu ¢6 Fo cao hon so véi cac phu 4m hitu thanh /v/, /z/, /z/. Dac biét, /s/ dat t&i 334,4 Hz ¢ nir va
246,0 Hz & nam, phan 4anh mirc cang cuc dai cia ddy thanh trong qua trinh tao ludng hoi manh va ma
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st cao ¢ vung rang - 1oi. Trong khi do, /y/ va /z/ chi dao ddong & mirc 210 Hz (ni¥) va 145-175 Hz (nam),

cho thay hoat dong thanh quéan 6n dinh hon, it chiu anh huong ctia dong khi manh.

Déi voi nhom phyu Am mili va bén, cac gia tri Fo twong d6i 6n dinh, it bién thién hon so véi hai
nhom trén. Cac phu &m /m, n, n, y, I/ cd Fo trung binh lan luot quanh 238-248 Hz ¢ nit va 167-178 Hz
& nam. Pic diém nay phan anh co ché phat 4m hitu thanh lién tuc, khong co giai doan dong - bat hay
ma sat manh. Dong khi dugc duy tri déu dan qua khoang miii hoac hai bén ludi, gitip cao d6 gitr & muc
nén tu nhién, gan véi giong trung binh ciia ngudi noi.

Su khéc biét Fo gitta cac phu 4m phan anh phéi hop giita co ché thanh quan va phuong thirc cau
am: cac phu am vo thanh (dac biét bat hoi va xat manh) c6 xu hudng nang cao Fo, trong khi cac phu
am hitu thanh va vang (mili, bén) duy tri Fo thap, 6n dinh hon.

4. Két ludn

Céc phu am tiéng Viét thé hién su khac biét rd rét vé truong d9, cuong do va tan sb co ban, phéan
anh co ché cAu Am - 4m hoc dic trung cua tirng nhom. Phy am xat c6 truong do dai nhit, tiép dén 1a
phu 4m mili va bén, trong khi phu 4m tic ngin nhat. Cuong do dat gia tri cao & nhém tic va miii, thap
hon & nhém xét. Tan sé co ban (Fo) c6 xu hudng cao hon & cic phu 4m vo thanh so véi hiru thanh.
Ngoai ra, phu 4m cta nam gidi thuong dai hon, tram hon va yéu hon vé cuong do so voi nir gioi.

Nhimng két qua nay khong chi gop phan lam sang té ddc trung 4m hoc cua hé thong phu 4m tiéng
Viét va su khac biét giGi tinh trong phat &m, ma con cung cip co s& thuc nghiém quan trong cho viéc xay
dung bang do thinh lyc 161 tiéng Viét. Viéc lya chon cac am dai dién véi sy da dang vé thoi gian, cuong
d6 va cao do s& gitp danh gia chinh xac hon kha ning nhan biét 161 noi trong cac diéu kién nghe khac nhau.
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