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THIET BI DIEN TU TU'DONG CHU THICH
DIA DANH, DIA DIEM BANG GIONG NOI TIENG VIET

PHAM THANH TUYEN
Trung tAm Nghién cfu va Do tao thi€t k& vi mach
Pai hoc Quéc gia TP HO Chi Minh

Bang mach dién tif tv dong cha thich dia danh, dia diém bing giong néi dva trén hé
thong ctia Trung tam Nghién ciu va Dao tao thiét ké vi mach (ICDREC) va giai thuat
phién ban 1.6 ciia Phong thi nghiém tri tué nhan tao (AILAB). Giai thuat nay dugc toi
uu hoa vé toc do truy xuat 10 ms/tir trén hé thong dung lugng bd nhé chi con 64 MB
b nhé RAM va 256 MB bd nhé Flash... va dugc tinh chinh ciing nhu s3p xép lai nhdm
thich hgp van hanh trén hé thong nhing co tai nguyén nho. Thiét bi 1a su két hgp giira
cong nghé chuyén ddi vdn ban thanh giong ndi (TTS) danh cho tiéng Viét va cong nghé
dinh vi toan cau (GPS). Bd dii liéu dugc tap trung vao céac dia danh, dia diém ndi tiéng.
Bang mach dién ti nay duoc thuc hién bang vi x& Iy ARM chay trén hé diu hanh Linux.
N6 sé dinh hudng cho viéc san xuat cac san pham TTS tiéng Viét chuyén dung co thé
st dung trong cac linh vuc nhv gido duc, giao thong, truyén thdng, dan dung...

Tir khda: tong hop tiéng ndi, chuyén doi van ban thanh giong néi, dinh vi toan cau, vi xi Iy

ARM, hé théng nhiing.

Gioi thieu

TTS da trd thanh mot cong nghé dang rat phat
trién va c6 nhiéu tng dung trén thé giéi, hé trg nhiéu
ngdn ngili khac nhau [1-5, 18] nhung TTS danh cho
ti€éng Viét van chua nhiéu. Mac du cac céng trinh
nghién ctu vé TTS tiéng Viét da cé nhiéu thanh
qua dang ké nhung hau hét cac ting dung déu dugc
thyc hién trén may tinh [19-24] vdi tai nguyén Ién
trong khi trén thé gidi, giai thuat TTS dugc ap dung
trén rat nhiéu san pham cam tay chuyén dung [13-
17]. Mat khac, cong nghé TTS trén thé gidi da phat
trién dén muc clng héa toan bd giai thuat trén mot
chip don [6-11]. Do d6, viéc ching minh tinh kha
thi clia cac thuat toan téng hop tiéng néi trén phan
cling ¢6 tai nguyén nhd hon dé di t6i viéc cling hoa
trén chip cac giai thuat 1a viéc lam hét stic can thiét.
Viéc tich hgp TTS vao hé théng nhdng hoic chip
don s& mang lai nhiéu tiém nang tng dung trong
thuc t& hon rat nhiéu so vgi viéc van hanh no trén
may tinh server hoac may tinh ca nhan. Su khac
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biét I6n nhat la hé théng van hanh trén chip don
c6 kich thude nhd gon, tinh linh hoat cao, dé dang
tich hgp vao cac hé théng c6 sé&n cla ngudi dung
thong qua cac chuén giao tiép phé bién hién nay
nhu: UART, 12C hoac SPI. Gia thanh clia mot hé
thong nhung ciing ré hon réat nhiéu (khoang 50-60
USD) néu dem so sanh véi hé thong trén may tinh
ca nhan hoac server.

P& chuyén tir m6 hinh TTS trén may tinh sang hé
théng nhing, tac gia da dé xuat moét phan ciing nhd
gon; phuong phap ma héa, sap xé&p, tinh chinh bo
di liéu danh riéng cho céac hé thong cé tai nguyén
nhd; cai thién chat lugng tiéng néi téng hop dau ra
- goi tit la “Phudng phap téng hap ghép néi chuyén
dung”.

Nhu vay, dé tiing budc lam chl céng nghé day
tiém nang nay, ICDREC quyét dinh khdi dau bing
viéc thiét k& va ché tao mot thiét bi chu thich dia
danh, dia diém bang giong néi dugc két hop gitia
cdng nghé TTS va GPS. Thiét bi nay c6 thé tao ra



A BOARD WHICH NOTIFIES
GEOGRADPHIC NAME AND
LOCATION AUTOMATICALLY
BY VIETNAMESE SPEECH

Summary

A hoard which notifies geographic
name and location automatically by
Vietnamese speech was proposed
basing on ICDREC system and
algorithm of Artificial Intelligence
Laboratory (AILAB) version 1.6.

The algorithm was optimized for

the access speed approximately
100ms/1 word, 64MB RAM and
256MB Flash memory; and it

was refined and rearranged to be
suitable for the small embedded
resource system. The hoard was

the combination of Text To Speech
(TTS) for Vietnamese and Global
Positioning System (GPS) technology.
Databases focused on famous places.
The board was built by using ARM
microprocessor, running on Linux
operating sytem. It will orient people
to produce dedicated Vietnamese
TTS products. It can be used in many
areas: education, transportation,
communication and civilian
applications...

Key words: Speech synthesis, text to
speech, global positioning system,
ARM microprocessor, embedded
system.
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ngay dang s&n pham (ing dung cé thé dinh huéng thi
trudng. Mat khac, théng qua dé dé nédm bat rd rang va
chi tiét vé giai thuat TTS tiéng Viét huéng dén muc tiéu
xa hon la cliing héa hoan toan giai thuat nay.

Thiét ké he thong

So6 d6 téng quat hé théng chinh véi cac thanh phan
dugc thé hién trong hinh 1.
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Hinh 1: so dé khéi clia card TTS giao tiép vdi thiét bi giam sat
hanh trinh X-200

Thiét bi bao gém 2 thanh phan chinh: card TTS va
thiét bi giam sat hanh trinh (X200) c6 gan module GPS.
X200 sé lién tuc gui toa do GPS vi tri hién tai cla thiét
bi vé cho card TTS xU ly tinh todn khodng cach va xuat
ra am thanh.

Phan cuing hé théng card TTS dudc t6i uu hda véi
6 thanh phan chinh: vi x Iy ARM9 téc d6 180 MH,, bd
nhé RAM 64 MB, bé nhé FLASH 256 MB, thé nhé micro
SD 4 GB, chip giai ma am thanh dinh dang wav/mp3
va ngd vao ra giao ti€p vdi thiét bi bén ngoai qua giao
thiic truyén/nhan nai ti€p bat dong bd USART (Universal
asynchronous receiver/transmitter).

Giai thuat TTS trén hé thong nhiing

Giai thuat TTS danh riéng cho ti€éng Viét phién ban
1.6 dugc phat trién bdi AILAB sl dung phuong phéap
téng hop ghép néi. Phuong phap nay cho ra am thanh
c6 chét lugng tuong doi t6t nhung doi hoi khéng gian
liu tri 16n dé chiia dugc cac phan doan am thanh [19].
Thuat toan doi héi tai nguyén phan cting I16n, AILAB phai
st dung may chi server dé van hanh hé théng nay. Nhu
vay, viéc chinh siia va t8i uu thuat toan, sap x&p lai bé co
s& dii liéu nhdm phu hgp vdi hé théng nhing vén co tai
nguyén nho nham tiét kiém chi phi la viéc 1am t6i quan
trong. Phuong phéap téng hgp ghép néi chuyén dung
dugc dung cho thiét bi nhing dé xuét 3 van dé chinh:
s&p x&p tinh chinh theo quy luat; ma hoa tu, cum tu va
chuén héa dii liéu.

Tapchi KHOAHOC | ¢4

S6 14 ndm 2013 CONG NGHE VIET NAM



NGHIEN CUU - TRRO PO

B tu dién cla tu, cum tu tiéng Viét va cac tu viét
tat, ti nuéc ngoai c6 dung lugng gan 50 MB. Dung
lugng nay la rat I6n so véi mét hé théng nhing
théng thudng. D liéu nay chi cé thé dudc luu trii
trén RAM dé tang téc do truy xuét. Trong khi bd nhé
RAM cla hé thdng du ki€n chi c6 64 MB cho toan
bd chudng trinh va di liéu. Néu tang dung lugng bd
nhé cla hé théng 1én sé dan tdi viéc tang gia thanh
va dién tich bAng mach. Trong khi do, b6 di liéu am
thanh c6 dung lugng gan 2,5 GB, dugc giai quyét
bang cach luu trii bd dii liéu nay vao thé nhé.

Am thanh

Hinh 2: giai thuat TTS danh riéng cho tiéng Viét
sl dung phuong phép téng hop ghép néi

Cac giai doan can phai dugc t6i uu va co giai
thuat méi & day gém c6: chudn héa, phan doan va
tim kiém. Chuén hoéa van ban la quéa trinh tién x{
ly vdn ban theo mét dinh dang chuyén biét danh
riéng cho viéc phan tich tu loai va cu phap. Budc
nay thuc hién hai nhiém vu co ban la xda bd cac
ky tu du thuia, ky ty khéng c¢6 y nghia phat a&m nhu
cac d&u ‘?’, ’I'... va chuyén céc tu viét tat, tu tiéng
nudc ngoai, s6, ngay thang,.. thanh tu tiéng Viét
doc dugc.

Trong [19], toan bd van ban sé duyét lan lugt
qua cac bd chuén héa: s8, ngay thang, tiéng nudc
ngoai, tu viét tat.. Nhu vay, néu c6 bao nhiéu bd
chuén hoa s& cé bdy nhiéu lan doc toan bo vin
ban. Viéc chudn hoéa theo phudng phéap nay khéng
thé ap dung dugc vi sé tén thai gian x{ ly cuc I6n véi
mot file van ban dai trén mét hé thong c6 tai nguyén
nhd, téc do thap. Trong hé théng nhing sé khong
thuc hién theo cach dé. Pau tién, toan bd van ban
sé& dugc chuyén thanh dang viét hoa. Sau dé mbi
tl, cum tU cldia van ban sé dugc duyét qua cac bd
xU ly nay. Do vay, hé théng sé chi tén thgi gian doc
file van ban 1 lan. Thoi gian x{ ly sé nhanh hon.
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TU dién tu viét tat, ti€ng nudc ngoai va file am
thanh dugc chia nhd ra thanh ting thu muc, ting
file theo c4u truc sau (hinh 3 va 4):

Tl nwéc
ngoai

LLET i

Hinh 3: c4u tric thu muc to viét tat va to nude ngoai

Tir viéttat

Audo

i

Hinh 4: c4u tric thu muc 4m thanh

Viéc chia nhd va sap x&p theo quy luat sé giup
truy xudt quy déi 1 tu viét tdt hodc ti nudc ngoai
nhanh hon. Thay vi phai truy xuét t0i da tat ca cac
trudng hgp A-Z thi vi x{ ly chi phai truy xuat 1 tu duy
nhét dya vao ky tu dau tién cla ti dé do tu viét tat
va tiéng nudc ngoai khong co dau.

Trong [19] bd tu dién tu viét tat dugc sdp xép
theo quy luat: Tu viét tht_Nghia_Ng{ canh trai_Ngi
canh phai.

Vi dy: CHXHCNVN#CONG HOA XA HOI CHU

NGHIA VIET NAM#TOAN QUYEN NUGC_TAI
THUY BIEN TRINH

Bang 1: nghia cla tu viét tat va ngd cénh

Ti Nghia Ngit canh trai Ngt canh phai
CHXHCNVN | CONG HOA XA HOI CHUNGHIA | TOAN QUYEN TAI THUY DIEN
VIET NAM NUdc TRINH

D& chuyén tir viét tit CHXHCNVN thanh “Cong
hoa xa hoi chd nghia Viét Nam”, dau tién bd do tim
tU viét tat phai can cu vao ngii canh trai va phai.
NEu cau van dau vao dung trudng hgp nay thi tu



CHXHCNVN dugc quy déi dung va ngudc lai sé
khong tim thay. Viéc tim tu dua vao 1 ngli canh duy
nhat sé dan tGi viéc da sé trudng hgp hé thdng phai
t&n thai gian rat I6n dé tim hét tat ca cac trudng hop
tUr viét tat (3.602 tl) va sét ti vi CHXHCNVN khéong
chi ndm trong ngli canh duy nh&t nay ma con trong
rdt nhiéu ngli cdnh da dang khac nhau. Hé théng
nhing sé lugc bd di ngli canh cua tu viét tat. Viéc
do tim sé khong dua vao ngli canh ma cén cu vao
viéc ti viét tat dugc tim thdy hay khong. Diéu nay
lam tang t6c dd va xac sudt quy déi tu viét tat ra
tiéng Viét cao hon rat nhiéu.

Panh gia mic do t6i uu cla giai thuat mai:

Goi N la sé ti, cum ti can doc trong 1 van ban
tiéng Viét.

X la s6 lan xuat hién cua ti, cum ti do6 trong bd
tu dién tiéng Viét.

Y la s6 lan xuét hién cla tu, cum ti do trong bod
tU dién tu viét tat.

Z la s6 lan xudt hién cla tl, cum ti do trong bd
tU dién tiéng nudc ngoai.

A s0 lugng file am thanh trong cung 1 thu muc
dudc chia nho.

Bang 2: danh gia mic dé téi uu

Bo6 di liéu Sé S6 lan truy Sé lan
lugng tu, | xulttrén hé | truy xuat
file théng may hé thong
tinh nhing
Tu dién 23092 Nx23092 NxX
tiéng Viét
TU dién 3602 Nx3602 NxY
viét tat
TU dién 7655 Nx7655 NxZ
tiéng nuédce
ngoai
Am thanh 14371 Nx14371 NxA

Vi X<<23092, Y<<3602, Z<<7655 va N<<A nén
gidi thuat truy xuat trén hé thdng nhung sé cé toc
dé cao haon rat nhiéu so véi trén may tinh. Hay noi
cach khac, thdi gian truy xuat sé dugc giam di rat
nhiéu.

Phan doan dé tach tu, cum ti theo phuang phéap
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so khép cuc dai (longest matching). Thuat toan
HASH dung trong [19], mbi tu dién sé& dugc tai Ién
RAM trong luc chay chuong trinh. Nhu vay sé co
3 tu dién, viéc nay dan téi tieu tén mot dung lugng
RAM rat I16n (khoang 30 MB). Hé thong nhiing diing
thuat toan SHA1 (Secure Hash Algorithm 1) dé tao
ra mot bo ti dién c6 kha nang truy xuét nhanh va
t6n bd nhd it. B ti dién cé cau tric mdi ti hodc
cum tU cling vGi ngli canh clia nod sé la mot file text
vGi tén cla file chinh 1a ma SHA1 cuda ti, cum ti do.
Sau khi tim ra dugc phan doan dai nhat, phan doan
nay sé dugc dua qua ham SHA1 dé tao ra sé tuong
(ing va duy nhat clia né. Nhu vay, thay vi do tim mot
cach tryc tiép dua vao tu, cum ti dudi dang text sé
chuyén sang do tim ma SHA1 vdi chiéu dai nhé hon
nhiéu. Dinh dang cla cac file nay nhu bang 3 va 4.

Béng 3: c4u tric file tu dién géc

Tén Tén Ma Ma Vitri | Vitri
tu, file SHA1 SHA1 dau két
cum am ngl ngu tién thuc

tt | thanh canh canh

trai phai
Bang 4: c4u truc file tu dién sau khi dinh dang lai
Tén file Ma Ma Vi tri Vi tri
am SHA1 SHA1 dau | két thuc
thanh ngl ngli canh | tién
canh trai phai

VGi cach dinh dang mdi, tén cla ti trung véi tén
file nén sé bo dugc cot Tén tu, cum ti lam cho kich
thuéc cla bod tir dién gidm tu 48,4 MB xuéng con
38,6 MB.

Cac chiic nang va dinh dang ho tro

Card t6ng hop tiéng néi hé trg: 23.092 i, cum
tu ti€ng Viét, 7.655 ti nudc ngoai, 3.602 tur viét tat.
Co sG di liéu am thanh bao gém 14.370 tap tin
am thanh. File text cé dinh dang Encode in UTF-8
without BOM, dugc soan thdo dé dang bang phan
mém Notepad++.

Ca4u truc file luu trii toa dé va tén dia danh bao
gbm: 9 byte vi do, 10 byte kinh do va tén cla dia
danh. Mdi truéng nay cach nhau moét tab. Binh dang
cla file nhu hinh 5.
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B C:\Documents and Settings\tuyen. phamthanhiDesktopldatabase. xt - Notepad++
File Edit Search Yiew Bl Language Settings Macro Run Plugins Window 7

“‘ﬁ t & |BE =

Encode in ANSL
® Encode in UTF-8 without BOM

o (]

B Unitselection_iedtec_n :r] database ‘

Encode in UTF-8

1 1052.13027 EwedenUCSZBEndan b pus nhy gidu hinh BHQG TPHCM
2 1057.09z3 CeodnUSSZUeEdE L o sy Néng Déw TEHCM
Character sets 1

3 105z.3z11 Dyc Thé Thao Z
4 1052.4122| ComerttoANSI } bus DHQG TPHCM
5 1052.8256 Convert ko UTF-8 without BOM | Bhoa TEHCM
¢ 10s3.2427 COURS Hoc X8 HEL Whin Vin TEHCM

: Comvertto UCS2BigEndian | oo o Tt TERVER
110326317 pertoucselteEndan TS
5 1052.1871 - VTen Trung Tér|
S 1052.4615 10647.3074 PH Khoa Hgo Ty Nhién TEHCM
10 1052.1302  10647.7670 Tram xe bus nhd didu hinh BHQG TEHCH
11 1092.0923  10647.2431 Tram xe bus BH Néng Lém TPHCM
12 1052.3211  10647.8933 BH Thé Dyc Thé Thao 2

Hinh 5: file text luu trd toa do va tén dia danh

File luu trii théng tin gidi thiéu vé dia danh,
dia diém dugc thu thap tu cac bao, tap chi, cac trang
web Vvé du lich. Binh dang cua file nhu hinh 6.

B Y ProjpotiTSicetaiduyoarchinhipfon, - Noapads+
Fie Edt Seach View Encodng Lanquage Selfigs Maoo Run Plugns Window ?

(HHRRGA hy 2&|EE S
8 Fes bt \E Uneeion e pocbt \ B nenoympit \ Busit \ Buntesh \ Busnt \ B sttt \ B Rt \ B i furcione \ 8 itbeviioni
1 Thénh phé B Chi Minh,
J Dién tich: 209,7 2
3 Mnsh 6103,8 rghin nguoi (ndm 2006)
4 Cac qudn, huyén:

EQWuNDE EavELGY

5 - Quan: Quan 1, Quan 2, Quan 3, Quin 4, Quin b, Quan 6, Quan 7, Quan 8, Q1
0 - Huyin: Nha Be, Cin Gig, Hoc Mon, CB Chi, Binh Chint,

7 Dan tic: V-ét (Kinh), Hoa, Khmer, Chém, .

ol

Hinh 6: file text luu trd théng tin dija danh

Viéc tinh toan khoang cach gilia thiét bi
va dia diém trong co s& di liéu theo céng thic
“haversine” [12]:

a = sin?(8¥/2) + cos(¥1).cos(¥z).sin?(A1/2)

c=2.atan'2 (vVa, v1—a)
Khoang cach: d = R.c
Trong dé:

@ la vi do, A la kinh do, R la ban kinh cla
trai dat (6.371km)

Ap —vidd 2 -vidd 1 (dan vi radian)

A4 = kinh d6 2 - kinh do 1 (don vi radian)

Vi dd 1, kinh do 1 la toa dd clia dia danh
trong file text hinh 7
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Vi dd 2, kinh do 2 la toa do hién tai thu dugc tu
GPS khi thiét bi di chuyén trén mat dat.

Nhu vay, véi ban kinh d s& cé thé xay ra trudng
hgp nhiéu dia danh nam trong cing moét ban kinh
nay. Luc do thiét bi sé doc liét ké thi ty cac dia
danh nay. Ngudi st dung sé lya chon dia danh can
nghe théng tin bang ban phim sé.

Toa do dia
danh c6 trong g~—
cosgdit litu  \\ Toa d6 hién
/ v tai cuia thiét
bi

Hinh 7: khoanh ving dia diém trong ban kinh d

Do sai s6 khi tinh khodng cach gilia toa dé hién
tai cGa thiét bi va toa dé cé trong co sG dii liéu sé
phu thudc vao sai s6 GPS. Sai s nay ti 5-15 m
ngoai trai.

Ngoai ra, card con hd trg ché dd tiét kiém nang
lugng khi khéng st dung. Trong ché do hoat déng
binh thudng card tiéu thu dong trung binh 300 mA.
Khi khéng s dung, ¢6 thé dua card vao ché do tiét
kiém nang Iugng bang 1 xung vao chan WAKEUP/
SLEEP, luc do6 dong tiéu thu sé chicon 100 mA. Khi
card & ché& do nay co thé danh thic bang 1 xung
tiép theo.

Phan cuing giao ti€p giia card TTS va thiét bi
khac théng qua chudn USART, day la giao thiic don
gian va phé bién & cac loai MCU hién nay.

Tinh chinh va toi vu tir dién cua hé thong

Trong thuét toan “longest matching” [19], khi tim
mot ti hodc mét cum ti trong bo tir dién dya vao
ngli canh trai, phai. Dau tién, tim ti c6 ca ngli canh
trai va phai. Néu khong thay sé tim ti co ngili canh
trai, né€u khong tim ti c6 ngi canh phai. Néu tat ca
cac trudng hgp trén déu khong thda man (tu, cum
ti khong cé ngli canh) thi sé dung ti ¢6 ngli canh
b&t ky trong bo tu dién. Hé théng sé Idy ngay trudng
hop dau tién dé st dung. Tuy nhién, khéng phai lic
nao ngl canh dau tién nay cling c6 am diéu tot.
Piéu nay dan dén viéc cau ndi sé bi qua béng hay



quéa tram, gay khé chiu cho ngudi nghe. Phuadng
an dat ra la phai sdp xé&p lai nhiing trudng hgp nay
cho roi vao nhiing ngii cdnh cé am tram (khéng qua
cao hoac qua thap), mac du khéng dung ngi diéu
nhung ciling di dé ngudi nghe c6 thé nhan dién
dugc tu gi.

XU ly ti khéng cé trong tu dién hodc nhiing tu
viét sai chinh t&: nhin t6ng quan hai loai nay giéng
nhau va khé cé thé phan biét dudc ra dang nao.
Théng thudng cé hai cach dé x{ ly. Thi nhat 1a tach
tU ra thanh tling chii dé doc riéng 18. Thd hai la xem
n6 nhu la mot am cam. Hé théng nay chon cach
thu hai.

Mat khac, do day la bo tu dién cét bang phuang
phap nhan dang ti€ng néi nén ciing cé nhiing tu
dugc cat ra khéng chinh xac vi tri hodc khéng trung
khép gilia bd tir dién ti va bd &m thanh. Do dé can
doi hdi qua trinh nghe va tinh chinh lai cho phu hgp
V@i tiing linh viic cu thé. B6 dii liéu cua thiét bi da
dudc tinh chinh nham hd trg t6t nhat linh vuc du lich
va giao théng céng cbéng.

Thiét bi da dugc thiét k& va ché tao vdéi kich thudce
nhd gon 7,7x6 cm2. Téc do téng hop tiéng néi la 10
ms/1 ti don. Bo tu dién hd trg: 23.092 tu, cum tu
ti€ng viét. 7.655 ti nudc ngoai; 3.602 tu viét tat. Dé
dang tich hop 18n céc hé théng c6 san khac. Thi
nghiém trén bo dii liéu gébm 50 dia danh mau.

Hinh 8: thiét bi dién t chu thich dia danh, dia diém
béng giong néi tiéng viét

Bai bao da dé xuat “Phuong phap téng hop ghép
ndi chuyén dung”, bao gém céac thuat toan, sap
x&p, tinh chinh va t8i uu hoa giai thuat dé cé thé ap
dung trén hé thong nhdng cé tai nguyén nho; thiét
ké&, ché tao card téng hgp tiéng néi danh riéng cho
tiéng Viét. Ung dung cu thé vao thiét bi dién ti tu
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doéng chu thich dia danh, dia diém b&ng giong néi.
Ngoai ra, thiét bj con c6 kha nang ting dung vao linh
vuc giao duc nhu day tiéng Viét cho tré em, ngudi
nudc ngoai..; gidi thiéu théng tin cac hién vat trong
bao tang, di tich nhdm phuc vu cho khach du lich =
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