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DO ROTIENG NOI'VA PHUGNG PHAP
XAC BINH DO RO BANG LOGATOM VIET

*TRAN CONG CHI
** NGUYEN THI CHANG

Tém tit: Ddanh gid chat lwong am thanh ciua mot cong trinh kién tric dac biét nhue: Nha hat,
phong hoa nhac, giang dwong, héi truong da nang, studio phdt thanh truyén hinh, hay mét hé
théng trang dm céng céng, bang phwong phdp truc cam (STI — SR: Speech Transmision Index —
Subjective Rating) cho két qud nhanh chong, chinh xdc va don gidn. Bai bdo tém tat mét cong trinh
nghién ciru tir khdu khdo sdt co ban cdu triic ddc trng cia tiéng Viét (tiéng néi va chir viét) dén
thuwe nghiém iing dung do kiém cho cdc cong trinh trong diém nhw: Nha hdt 1om, Trung tam Hoi
nghi Quo”'c gia, Nha Quéc hoi, ...

Tir khoa: D6 rd tiéng noéi, Logatom Viét, Phuong phap truc cam (STI-SR), 4m hoc, ciu triic Am
tiét Tiéng Viét

Abstract: The assessment of sound quality in special architectural spaces such as theaters,
concert halls, lecture halls, multi-purpose auditoriums, radio and television studios, ... or public
address systems, ... can be effectively carried out using the perceptual method (STI-SR: Speech
Transmission Index - Subjective Rating). This method provides results that are rapid, accurate, and
straightforward. The article summarizes a research project that ranges from fundamental surveys
of the structural characteristics of Vietnamese (speech and writing) to experimental applications
in measurement and evaluation for major projects such as the Hanoi Opera House, the National
Convention Center, and the National Assembly House...

Keywords: Speech intelligibility; Vietnamese logatomes; Perceptual measurement method
(STI-SR); Acoustics; Vietnamese syllabic structure.

Pit van dé

Trong cong nghé thong tin va mot sé nganh
khoa hoc k¥ thuat khéc, d6 rd cua tin hiéu am
thanh 14 chi tiéu chat luong quan trong hang
dau. Vi vay, sau khi thiét 1ap xong mot hé thong
tin hay xay dung xong mot cong trinh kién trac
nhu nha hat, rap chiéu phim, gidang duong, hoi
truong da nang,...ta phai xac dinh chi tiéu chat
luong co ban nay. O day chi xin d& cap dén do
ro tiéng nodi, vi n6 la dang tin hi€u am thanh
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quan trong va phd bién nhat trong cac loai tin
hi¢u thong tin.

Do 16 khong phai 1a mot thong s6 khach
quan, tuc 1a khong thé don gian xac dinh no
bang cac thiét bi do luong k¥ thuat. Po 16 1a
mot thong sé am thanh chii quan va tai ngudi
la mot may do do rd tiéng néi. Vi thé viéc xéc
dinh thong s6 nay c6 nhiéu khé khan phuc tap,
doi héi nhitng phuwong phap do lwong am thanh
chu quan hop ly va chinh xéc.



Khao sat hé s6 chuyén tai tiéng noi bang
truc cam (STI — SR: Speech Transmision Index
— Subjective Rating) la mdt phuong phap duogc
tmg dung phd bién va co do chinh xac cao.
Phuong phap nay dua trén qué trinh xac dinh
ty s6 cac logatom nghe rd trén tong s6 logatom
khao sat qua kénh thong tin hay khong gian cua
cong trinh kién truc.

Logatom la cac am tiét vo nghia hodc rat it
y nghia, dugc xay dung dua trén quy luat cdu
trac va cac dic tinh thong ké cia mot ngon
ngit. Piéu co ban trudc tién dé xay dung cac
logatom 1a chit viét ctia ngdn ngit d6 phai biéu
am (phonograph). Chir qudc ngit cua ta (sau khi
Latinh ho4) ghi duoc toan bo ngir dm cia tiéng
Viét. Cac chir viét biéu y (ideograph), thi du
chir Han, khong 1am duoc didu nay.

Qua trinh nghién ctu xdy dung phuong
phap do kiém chat lugng am thanh bang truc
cam (STI — SR) cho tiéng Viét, tir co so 1y
thuyét dén két qua thyc nghiém tmg dung cho
mot s6 cong trinh kién trc tiéu biéu, s& dugc
trinh bay tom tit trong bai ny.

Do ro tiéng néi
Vé khdi niém ré va hiéu

Trudce hét can phan biét hai khai niém rd va
hiéu. Hiéu chu yéu phu thudc vao nodi dung cia
van dé. Nhung muén hiéu duge mot cau noi
trude hét phai nghe rd cac tir cta cau. Tuy vay
nhiéu khi khong can nghe rd tit ca cic tir ma
ta ciing hiéu duoc ndi dung cia cau. Nguoc lai
cling c6 khi nghe 10 toan b cac tir cua mot cau
ma ta khong hiéu ndi dung cua cau do. Thi du
truong hop nguoi néi va ngudi nghe ¢ hai linh
vuc chuyén mén rat khac nhau chang han.

Nhu vay rd va hiéu 12 hai van dé khac nhau,
nhung lai 6 quan hé rat mat thiét véi nhau.

O day chi xin dé cap to1 do 10, tlirc 1a nhiing
van dé thudc linh vuc Am thanh sinh ly cua
thinh giéc.
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Nhitng yéu to anh hwéng tdi dp ré tibng néi
Mubn xac dinh xem nhitng yéu t6 nao anh

huong t6i d rd cia tiéng noi, trude hét can

xét t6i sy cdu tao ciia ngdn ngir. Cac ngdn ngit

Bai
A
Cau Cau Cau
Y
Tur Tur Tur
A
Am tiét Am tiét Am tiét
A 4 2 A
Am 10 Am tb Am tb

Latinh déu duoc ciu tao theo nguyén Iy sau:

Vé mat ngit Am hoc, 4m t6 14 nhitg nguyén
am, phy 4m va dau thanh diéu. Am t6 chua
phai 13 nhimng thanh t6 nho nhét cua tiéng noéi.
M3di am té duoc dic trung boi cac ddc tinh vat
1y nhu cuong do (ning luong), tan sb, trudng
d6,.. . khac nhau. Néu thay doi cac thong sb nay
tire 14 1am giam kha ning nhan dang am t6 do,
no6i cach khéc 1a 1am giam d6 ro cia nd. Nhung
trong cac thong s ddc trung cho 4m t6, thong
sd nao 1a quan trong nhét, tirc 1a n6 mang luong
thong tin 16n nhat, quyét dinh co ban sy phan
biét gitra cac am t6 va nhan rd am t6 d6 (?).
Pay 1a mot van dé co ban va hién nay van la
ddi tuong s6 mot cua viée nghién ctru tiéng noi.
Giai dap duoc van dé nay méi co kha ning giai
quyét nhimg bai toan 1y thuyét thong tin cho
mot kénh thong tin mot cach kinh té, méi co
kha ning str dung tiéng néi dé diéu khién cac
thiét bi tw dong, v.v...
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Nhu két qua ctia nhiéu cong trinh nghién ctru
hang thé ky nay cho thay, d6 rd am tiét chu yéu
phu thudc vao cac phu dm, mac du nang lugng
ctia n6 nho hon nang lugng ctia cac nguyén am
t6i hang ngan lan (H.1). Thi dy, khi n6i binh
thuong thanh ap cua céc phu a&m hitru thanh vao
khoang 0,1 N/m?, cua phu am vo thanh chi vao
khoang 5.10-*> N/m?.

cac bang 4m tiét s& trinh bay & phan sau.

V& mat am thanh, d6 rd am tiét phu thude
vao cac yéu to sau day:

Rat = 0,96.Kft.Kfc.Kal.Kv.Kd

Trong biéu thirc nay Rét 14 d6 rd 4m tiét, tinh
bang phan trim (%), con K 1a hé s6 do rd phu
thudc vao tan sd gioi han thap (Kft), tan s gioi

han cao (Kfc), am lugng (Kal), thoi

w gian vang (Kv) va hé s tiéng doi
e ’/LJ / : , [ (Kd), con hang 56,0,96 c6 nghia 1a
. I [ trong di¢u kién toi uvu, ngudi nodi
;ﬁgzgggggggml " N 'L } ‘\:} truc tiép (khong dl‘n?g thiét bi dién
P s i el 7 thanh) ¢ cach nguoi nghe 1m, am
pomion Q\_\;;:\:\:: .| 1 luong néi binh thuong 70 phén,
7-Céc phy am v thanh o= J—’?///,’///”/ // khong c6 tap am, khong cé vang
o o x va déi, ngudi nghe ciing chi ¢6 thé

sl ! l s ‘ nghe 1o t6i 96% am tiét 1a tdi da.
i Mot diéu dang chu y 1a ta c6

Hinh 1: Sy phan b ning lugng va tan s clia cac nguyén am va
phu am®

Vé mit vat 1y, cic nguyén am biéu dién
nhting dao dong tuong ddi 6n dinh, con céc phu
am biéu dién nhitng dao dong qua do, tuc 1a
nhitng dao dong khai dau va dao dong két thiic
cua mot tin hi¢u am thanh. Trong 4m nhac néu
cit mat nhitng dao dong qua do thi ta khong
thé phan biét dugc tiéng kén Oboe véi Clarinet
hodc Fagot v&i Violoncel...

Nhiing cong trinh nghién ctru gan dy cho
thay: D0 rd ctia phu 4m vo thanh duge quyét dinh
bdi vi tri tuyét ddi cua phé tan sd, do ro cua phu
am hitu thanh duoc quyét dinh boi su phan bb vi
tri twong ddi ctia phd; con dd rd clia nguyén 4m
thi duoc quyét dinh boi vi tri twong dbi gitta cac
formant va dac bi¢t vao giai doan qua do gitra
ching véi cac 4m té dimg trudce va sau nd. Nhu
vay c6 nghia 1a d§ r0 cta cadc am tiét phu thudc
kha nhiéu vao kiéu lién két (dang céu tric) cta
am tiét. Didu nay co lién quan toi viée xay dung

(1). Knudsen V. O., tr.103
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thé cét di kha nhiéu tan s6 & dai
cao va dai thap ma do r6 4m tiét ciing khong
giam 13 bao (H2)®. Diéu nay rit c6 y nghia d6i
voi viée tan dung hiéu suit ctia mot kénh thong
tin. Thi du: Khi can ta c6 thé thu hep dai thong
cua mot kénh thong tin vao khoang 3 kHz nhu
trong kénh dién thoai chiang han, ma van dam
bao dd rd can thiét.
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Hinh 2: D6 13 am tiét phu thudc vao dai thong tan

Am luong 13 thong sb dic biét ¢6 lién quan
t6i d6 ro am tiét. Khi ¢ tap am thi mrc am
luong t6i wu phai cao hon 70 phon. Thi du, khi
muc tap am khoang 40 phon thi mirc am lugng

(2). Fletcher H. (1953), tr. 233



t61 ru phai nang 1én téi 80 phon s& cho d6 rd am
tiét cao nhat® (H.3). Piéu nay c6 y nghia dic
biét ddi voi viéc tinh toan thiét ké mot hé thong
trang am dién thanh chéng han.

/
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60 40 fioponty

&m Idgng hiu ich

Hinh 3: Sy phu thugc ctia hé s6 am lugng Kal vao mirc am lugng cua
tin hi¢u va tap am

Thoi gian vang T/s anh huong rat nhiéu dén
do 16 tiéng noi (H.4)

V6i T < s, d0 rd it bi chi phdi. Khi thoi gian
vang T/s tang thi d6 r& suy giam rat nhiéu, thi
du nhu trong cac nha tho. Giai phap tng pho la
phai giam tdc d6 phat 4m, nhu ta thuong thay
céc cha ¢d thyuc hién khi giang dao.

1 —
0,8 \
\ \
~
K
N —_
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Hinh 4: Thoi gian vang anh huong téi d6 13 tiéng noi

Truong hop nhiing tia phan xa c6 nang
luong 16n va dén qua mudn (T >50ms) thi s& tag
thanh tiéng doi, 1am giam rat nhicu do rd cua
tiéng noi (H.5).

(3). Tran Céng Chi (1998), tr. 204
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Duimg gidi hian tich phin

P N R T

Nng lugng

-
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Am hivu ich

Hinh 5: Hién tuong tiéng doi lam giam d¢ rd tiéng néi

Néu qua trinh thong tin phai dya vao cac
thiét bi dién thanh thi chinh nhiing thiét bi nay
va ca cach sir dung chung sé& lién quan rat nhiéu
t61 do 1 cua tiéng noi.

Nhing yéu t6 anh huong nhiéu toi do rd 1a
méo diéu ché, méo khong dudng thang va tap
am & dai tan sd cao.

K§ thuat thu thanh ciing 1a mot yéu té quyét
dinh, ¢ day do r6 D cua tiéng no6i phu thudc
vao ty s giita nang lugng tryc 4m cong phan
am sém trong 50ms dau so v6i ning luong toan
phan cia tiéng vang dugc thu vao micro:

Sens

_[Edt
D=
_[Edt

Phuong phap xac dinh d rd tiéng noi

Nguyén ly khdo sat

Tiéng n6i 1a mot dang tin hiéu chira dung
luong thong tin rat 16n, vi thé nd duoc sir dung
phd bién nhat trong khoa hoc - ky thuat thong
tin, song cho dén nay qua trinh tao ra, xir 1y va
cam thy tiéng néi hiu nhu van 1a doc quyén cia
cac giac quan nguoi, tuc la ciia co quan phat am
va thinh giac con ngudi. Vi thé trong mdi mang
thong tin, mdi quan hé gitta nguoi va ky thuat 1
mot mdi khing khit.

Hon thé nita, khi can danh gia chat luong
ctia mot kénh thong tin tiéng noéi thi thinh giac
nguoi trd thanh mot médy do chinh xac ma chua
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mot thiét bi k§ thuat nao thay thé dugc. Trong
truong hop nay tiéng noi duoc st dung 1am tin
hiéu do, va dg ré tiéng néi 1a thong sb tong quat
nhat dé xac dinh chat lugng ciia mot kénh thong
tin. Néu cac yéu té anh hudng dén do rd tiéng
n6i nhu da trinh bay trong muc 2.2 1a nhiing
thong s6 thanh phan thi do rd tiéng néi s& 1a mot
thong s toan phan (global).

Cho nén phuong phap xac dinh chat luong
cia mot kénh thong tin bang cach khao sat do
1 tiéng noéi 1a nhanh chong va chinh xac. Tat
nhién, trong truong hop nay tin hiéu do va may
do phai chuan, tirc 1a tiéng noi phai duoc xir ly
cho pht hop véi yéu ciu do dac va ngudi nghe
phai khong c6 bénh 1y vé nghe va noi.

Cdc hinh thirc xir Iy ngon ngir dé do dp ré

Néu ta doc mot ban tin hay mot cau chuyén
trén mot kénh thong tin dé xéc dinh do ro tiéng
ndi thi khong thé chinh xac vi nhiéu khi ta khong
nghe rd hét moi cAu, moi tir ma van cé thé hiéu
duoc ndi dung cua ban tin hay cau chuyén do.
S¢ di nhu vay, ban tin hodc cau chuyén dé co
chtra ndi dung logic cia n6 va néu nghe bj mat
mot phan ndi dung nay thi ngudi nghe c6 thé
suy luan ra tir phan noi dung kia.

DPé xac dinh do rd duoc khach quan hon,
ta c6 thé xdy dung nhirng bai thir khong co
ndi dung logic. Tuy nhién két qua thuc nghiém
cho ta thay cach giai quyét nay ciing khong dat
yéu cau.

Tién mot budc cao hon 1a xay dung nhimng
cau thir. CAc cau ndy van mang y nghia va tinh
logic clia ngdn ngit ma ta van co thé phan doan
duoc nhing tir nghe khong 1. Vi thé do chinh
xéc cua két qua khao sat van khong cao.

Pé loai bot nhitng kha ning suy doan cia
ngudi nghe, ta sir dung cac tir thir dé khao sat.
Céc tu thtr dugc xay dung thanh nhiing bang
tir dé tién cho viéc xtr 1y s6 do. Mdi bang tir
thudng chira 50 hodc 100 tir va phai biéu thi day
du cho cac dac tinh ngdn ngir cia mot tiéng néi.

Viéc str dung bang tr da giam dugc kha
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nhiéu yéu t6 anh huong téi do chinh xac cua
két qua khao sat, nhat 1a nhitng anh hudng vé
mit ngon ngit. Tuy nhién, van chua loai trir
duoc hoan toan nhirng yéu t6 chu quan cta con
nguoi, thi du kha nang luén doan tur, ma kha
nang nay lai phu thudc vao sy thong minh, vao
von i, ... cua thi nghiém vién.

Riéng ddi véi tiéng Viét ta cling con ¢ thé
sir dung céc tir hodc to hop tir dong thanh (tic
1a cac tir hodc t6 hop tir c6 cung van va dau
thanh diéu) dé khao sat do rd tiéng néi, thi du:
“mong ménh” va “ngdng nghénh” hodc “khen”
va “ghen” .... Trong truong hop ndy, thuc chat
12 ta khao sat d6 rd ctua cac am td, cu thé & day
la phu &m dong trude nhu “m” va “ng”, hodc
“kh” va “gh”.

Bang tir, ngoai viéc st dung nd dé xac dinh
chat lugng cia kénh thong tin, ta con c6 thé
dung no6 cho cac muc dich khéc, thi du dé khao
sat thinh luc cia bénh nhan. Trong trudong hop
nay thi thiét bi thong tin lai tro' thanh nhimng
may do, nghia 1a phai chuan xac. Phuong phap
dung tir thir dé do thinh lyc cua bénh nhan co
wu diém so voi céc dang tin hi¢u do khac nhu
don am (tin hi€u sin), tap am, ... la b¢nh nhan
khong bi ngd ngang véi tin hiu la tai, mat khac
c6 thé nhanh chong rit ra két luan vé kha ning
giao tiép bang ngdn ngir ctia ngudi bénh.

Dé loai trir han nhitng kha ning suy doan
cua con nguoi ra khoi qua trinh khao sat, ta nén
st dung nhitng dm tiét dé khao sat do rd tiéng
no6i. Vé mit ngdn ngir, am tiét 1a mot t6 hop cua
cac am t6 co thé phat 4m thanh mot tiéng, nghia
1a 1udn ludn phai c6 mot nguyén am lam géc.
Vé mat Am thanh, mdi am tiét biéu dién mot
dinh thanh ap. Nhu vay tu “chu nghia xa hoi”
c6 4 am tiét 1a “chu”, «
4 dinh thanh ép.

Néu ta ding nhitng am tiét kiéu nay dé khao
sat d rd thi it nhidu nd van c6 ¥ nghia, hoc it

nghi‘a’,’ “Xﬁ”’ “héi”

vOl1

ra cling da nghe “quen tai”, nghia 1a van con kha
nang suy dodn, nhat 1a doi véi ting Viét — mot



ngoén ngir don dam tiét, do d6 dan t6i yéu cau la
phai xay dung nhitng m tiét vo nghia hoic rat
it y nghia (Logatome) dé khao sat do r5. Khi do
dac, nguoi nghe chi con kha ning la nghe sao
thi ghi lai dting nhu thé, khong dwa vao nhiing
tir, nhitng am tiét quen thudc dé doan duoc nira.

Pé tién cho viée xtr Iy s liéu do dac, cac
logatome cliing dugc 1ap thanh tung bang nhu
bang tir. TAt nhién nhimg bang logatom nay
cling phai dugc xay dung trén co s& cac dac
tinh thong ké va dic tinh 4m hoc ciia ngdn ngir.
M&i mot bang phai chira dung dy du cac dic
trung d6 ctia mdt ngon ngtr (thi du: Anh, DPuc,
Phap, Vi¢t, ...)

Cic dic tinh thong ké trong ciu tric tiéng Viét
Quan diém cdch xdc dinh cdc dic diém théng
ké ciia ngon ngir

N6i dic tinh théng ké tirc 1a noi t6i tan suat
tham gia ciia m§t thanh phﬁn nao dé vao mot hé
thdng, biéu thi bang phan tram (%).

Tiéng n6i 1a mot ham thoi gian ngiu nhién.
Céc thong s6 vt 1y ctia n6 chi co thé duoc xac
dinh véi do xéac suit cao, néu thoi gian tich phan
dt dai. Viéc x4c dinh tan suat cho cdc am to
cuia tiéng noi ciing chi c6 thé duoc coi 1a chinh
x4c t6i muc can thiét, néu sd lugng am tiét dem
phén tich du lon.

Mot van dé dugce dit ra 1a: Phan tich ngon
ngit n6i hay ngon ngit viét? Trudc hét can khang
dinh rang ngdn ngir ndi c6 chira nhiéu “gia tri
thira” (Redundance). Vi thé néu phén tich ngon
ngit ndi thi ta phai sir dung mot luong am tiét
qué lon. Mat khac, vé céu tao, sy khac nhau
gilta ngdn ngit n6i va viét khong 1én 1am. Do
vay chon d6i tugng phan tich & day 1a ngon ngi
viét. Thuc ra thi qua trinh ma héa nhirng tu duy
ctia con ngudi thanh ngdn ngit di chira nhidu
“gi4 tri thtra”. Nhiém vu cua k¥ thuat thong tin
1a phai loc bét di nhitng gia tri thira d6 dé st
dung céc thiét bi thong tin c¢6 hiéu suit cao hon.
Thi dy ép dai tin hay dai dong dé ting dung
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lugng cua mot kénh thong tin. Mat khac, nhiing
gia tri thira lai 1a can thiét dé dam bao hé s6 an
toan cho tin hi¢u thong tin trong truong hop nd
bi 4anh huong boi cac yéu tb ngoai lai.

Luu luong thong tin cua tiéng noi téi 30.000
bit/s, trong khi tai ngudi chi ¢6 thé tiép thu tdi
da 50 bit/s. Vay ma ta van hiéu duoc tiéng noi.
Diéu d6 ching to duoc hé s an toan cua tiéng
n6i 16n biét chimg nao.

O day, cac am tiét dugc thong ké tir cac bai
bao va ban tin phat thanh, mang ndi dung xa
hoi, kinh té, chinh tri, quan su, khoa hoc k¥
thuat, v.v... Nhirng tai li¢u tham khao khéc la

tir dién “von tir Viét t6i thiéu”
cac tir duoc dung phd bién nhat).
Nhitng diic tinh théng ké trong ciu triic tiéng Viét

Nhitng sb liéu dudi ddy 1a sé liéu gbc, tuy

(ttrc 1a tan sudt

theo muc dich su dung ta c6 cac phuong phap
xtr 1y sb liéu nay khac nhau. S6 luong am tiét
can thiét dé phan tich duoc xac dinh bang thuc
nghiém. Tong sé 4m tiét ban ddu dugc dem
phan tich 1a 20.348. Pé khao sat do tin cdy cua
s liéu thong keé, sau 6 tiép tuc phan tich mot
tai liéu van kién véi téng s6 19.874 am tiét nira.
Cudi cting, dé so sanh giita van xudi va vin van,
mot s6 luong 4m tiét twong duwong l4y tir cac tac
pham tho hién dai va tic phAm Truyén Kiéu cua
Nguyén Du dugc dem phan tich. Két qua cho
théy, véi sd lugng am tiét ban dau du dé ta xéac
dinh tan suit cua tiéng Viét.

Tan sudt nguyén am

Xét vé& mit nglr am hoc, tiéng Viét ¢o tat ca
16 nguyén am gdc.

Mot sb truong hop nhu “ud”, “oa”, “o0a”,
“ue,
vao danh sach cac nguyén am gdc, vi cac 4m td

dimg trude 1a “u” va “o0” ¢ day chi duoc coi la

29 6

e”, “uo” hay “uyé€”,... khong dugc xep

cac am dém.

Xét vé mat am thanh, cac truong hop nay
déu dugc coi 1a cic nguyén am ghép (ghép doi
va ghép ba), vi khi néi, chung déu dugc phat 4m
chung vdi cac nguyén am ding sau nd. Formant
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9 nguyén am dai 4 nguyén Am ngan 3 nguyén am doi
a | Thi du trong am tict Thi du trong am tiét |ié | Va bién thé ia
ba an
e | Thi du trong am tiét Thi du trong am tiét | ué | Va bién thé ua
be tat
¢ | Thi du trong am tiet Thi du trong am tiet uo | Vabién the va
bé ach
o | Thi du trong am tict Thi du trong am tiét
bo oc
0 | Thi du trong am tiét
bd
o0 | Thi du trong am tiet
bo
i | Thi du trong am tict
bi
u | Thi du trong am tiét
bu
u | Thi du trong am tiét
bu
16 nguyén 4m gdc trong tiéng Viét
Bio chi Vin kiégn | Tho ca cb Tho ca méi Trung binh
STT Nguyén am
(%) (%) (%) (%) (%)
1) (2) (3) (4) (5) (6) (7)
1 a 16,50 16,50 20,01 18.00 17.70
2 o 2,57 2,20 2,80 2,64 2,55
3 u 5.56 425 3.40 2.97 4,05
4 e 143 0,55 2,90 2,60 1.85
5 B 424 3,60 4,70 4,00 4,15
6 i 630 6.60 5,40 6.40 6.20
7 o 5,52 530 6.80 6.83 6.10
8 5 8,10 9,90 7,20 4,90 7.50
9 u 4.80 550 420 4,10 475
10 i 5,70 4,10 2,80 2,90 3,75
11 ud 112 1,62 157 1,30 1.40
12 uo 335 3,50 330 3.86 3.50
13 H 3.66 330 3.90 4,93 3.90
14 a 7,20 7.90 5,70 6.70 6.90
15 ai 236 232 3,10 344 2.80
16 ua 233 234 1,70 0.86 1.82
17 a0 220 1,90 230 2,50 220
13 ud 1.76 1,24 0,68 0.68 L1l
19 oi 178 1.80 2,50 3,04 225
20 o 1,63 1,70 3,20 2.88 235
21 oa 158 0,94 1,05 141 1,24
22 ieu 133 1,00 0,94 1,37 1.16
23 au 1,07 1,20 1,46 1,87 1,45
24 ué 0.86 1.42 0,90 1,38 114
25 uyé 091 0,83 110 0.72 0.89
26 ua 102 0.75 0.74 0.90 0.85
27 woi 1,26 0,98 0,20 1.00 0.86
28 oi 0,63 0,71 0,50 0.43 0.58
29 oai 0.50 0,66 042 0.45 0.50
30 udi 0,68 0,78 043 0,61 0.62
31 éu 0,44 0,51 0,62 0.70 057
32 co 0.86 0,49 0,75 0.81 0.73
33 iu 0.70 0.53 041 0.62 0.56
34 wu 047 0,48 0.36 032 0.41
35 oa 0,22 0,60 0,14 027 031
36 oe 041 0.40 034 032 037
37 ui 027 0,55 033 037 038
38 uo 0.19 042 0,24 021 0.26
39 ui 0.20 0,17 048 030 030
40 ia 0.19 0,53 0,41 030 0.36

NGHIEN CUU SAN KHAU - DIEN ANH | 56 48 | Thang 12, 2025

So sanh tin suét cic nguyén 4m trong céc thé loai ngdn ngit

cua cac nguyén am ghép nay s&
bién d6i theo thoi gian, “trugt”
tor “u” sang “a”, “o0” sang “a”,
Vi thé trong tai liéu phén tich nay,
chung ciing duoc xép binh ding
nhu moi nguyén am khac, va dé
tién cho viéc xir 1y s liéu sau nay,
chung dugc thong ké riéng cho
tung truong hop “ud”, “ué”,
Céc trudng hop nguyén am goc
va “u” hay “o” dung lam nhiém vu

(6 2

199 A

cua cac ban phu am nhu “ai”, “61

13 b 3] (T34 1) (13 :9° (13 19

o1”, “ui”, “ui”, “u6i”, “woi”, va
“au”, “au”, “éu”, “uu”, “iéu”, hay
“a0, “eo ciing dugc thong ké riéng.
Bang 1 cho biét tan suat cta cac
loai nguyén am tiéng Viét,

So sanh két qua thong ké trén
bang 1 cho thay: Khi ting s6 lugng
am tiét phan tich 1én gap doi thi
tan sudt ciia cic 4m t6 hau nhu van
khong co gi thay doi, ¢6 trudong hop
van giit nguyén nhu “a” (16,5) hay
“ua” (2,34%) trong cac bai bao va
van kién. Hau hét su chénh léch vé
tan suat cia mdi nguyén am khong
qua 1%. Mot vai truong hgp khac
biét nhiéu nhu “i8”, “ua”,... giita
cac thé loai ngdn ngit co thé 1a do
dic diém cua van van.

Nhung gia tri trung binh 1a rat
sat voi gid tri ngon nglr hién dai
phd thong trén bao. Piéu d6 ching
t6: Dung cac tu liéu bao chi dé
phén tich 1a phu hop.

(Con tiép)



NGHIEN CUU - TRAO PO H
Research - Exchange

*Chuyén gia am thanh cua VOV
** Ths. Giang vién khoa Ngh¢ thudt Dién anh, Truong Pai hoc San khdu - Pién anh
Ha Noi

TAI LIEU THAM KHAO

1.
2.
3.

Knudsen V. O., Arhitectural Acoustics (Am hoc kién truc), New York, 1932
Fletcher H., Speech and Hearing (Noi va nghe), New York, 1953

Tran Cong Chi, Am thanh Idp thé nguyén 1y & céng nghé, Nha xuét ban Khoa hoc
va Ky thuét, s6 xuat ban 1180-86 ngay 8/8/1998

Reichardt W., Grundlagen der technischen Akustik (Co ban vé am hoc ky thuar)
Akademie-Verlag Goest Pontig, Leipzig, 1968.

Nieie H., Vorschlag fiir die Definition and Messung der Deutlichkeit nach subjektiven
Grundlagen (Pé xudt vé dinh nghia va do heong d ré nét theo nguyén tic chii
quan), Hochfrequenztechnik und Elektroa kustik 65, 1956

Thicho R., Richtungsverteilung und Zeitfolge von Schallriickwiirfen in Raumen
(Phén bé theo hiedng va trinh ti thoi gian cia tiéng vang am thanh trong phong)
Acustica 3,1953 — Beiheft 2, 2.291

Niese R., Die Priiung des raumakustischen Echogradkriteiums mit Hilfe von
Silbenverstandlichkeitmessungen (Kiém tra tiéu chudn mirc dg tiéng vang am thanh
ciia phong bang cdch sir dung phép do do ré ciia am tiét) — Hochfiequenstechnik
und klektroakustik 66, 1957 - H. 3, S.70 — 83.

. Tran Cong Chi, Phong cam P.C-80, mét phong do lwong dam thanh, Noi san K thuat

Phat thanh va Truyén hinh, s6 1/1974.
Beranek L., Speech Reinforcement System Evaluation (Pdanh gid hé thong cing co
loi noi), Procecding of the IRE, 1951, Nv. 11/S.1401.

Ngay tap chi nhan dwoc bai: 26/9/2025; Ngay nhdn xét phan bién 22/10/2025
Ngay quyét dinh dang: 24/10/2025,; Ngay dang: 5/12/2025

NGHIEN CUU SAN KHAU - DIEN ANH | 56 48 | Thang 12, 2025

61



