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TOM TAT
Bai bao ndy trinh bay quda trinh thiét ké va thi céng thlet bi giam sat hanh trinh co tich
hop gidi thudt tong hop tiéng néi bang phwong phdp ghép néi dé giip cho nguot s dung c6 thé
gidm sat, quan ly phwong tién cua minh mot cach truc quan. Dong thoi, nguoi sir dung cé thé
truyen théng tin xuong ldi xe dé phat thong bédo. Tong hop tiéng noi bang phwong phdp ghép
noi-lwa chon don vi cdac tir, cum tir hoqc cdau lam cho tleng noi sau khi tong hop dat duwoc chat
lwong vé mirc do tw nhién va mirc do dé nghe. Van ban ddu vao can dwoc chudn hoa thanh dang
chit hoa trudc khi tién hanh tong hop ghép noi cac don vi am thanh bang cac ngit canh thich
hop. Ngoai ra, thiét bi giam sat hanh trinh nay ciing co day du cdc tinh nang theo quy chuan
QCVN 31:2014/BGTVT cua Bo Giao thong van tai.
Tir khéa: Thiét bj giam sat hanh trinh; gidi thudt tong hop tiéng néi; lwa chon don vi;
phuwong phap ghép noi; Bo Giao thong van tai.

ABSTRACT

This paper presents the design and fabrication of the tracking surveillance device with
speech synthesis algorithm by pairing method in which the users can monitor and manage
their vehicles intuitively. At the same time, users can transmit the information to the driver to
broadcast notifications. The speech by the unit selection-pairing synthetic method with words,
phrases or sentences made speech after synthesis achieved high quality of natural level and
easy listening level. The input text must be standardized into uppercase before processing the
pairing synthesis with audio units by approriate context. Besides, the tracking surveillance de-
vice also has fully complicant features of QCVN 31:2014 BGTVT, the standard of the Ministry
of Transport.

Keywords: The tracking surveillance device; speech synthesis algorithm; unit selection;
pairing method.

1. GIOI THIEU

Hign nay thiét bj giam sat hanh trinh D¢ tai s& thuc hién tong hop tiéng noi
(TBGSHT) ¢ nu6c ta dang phat trién rat tiéng Viét [2, 4, 10] va 1ap trinh nhing vao
nhanh, nhat la tir khi Nghi dinh 08 cia B0 TBGSHT dé phat thong bao bang cach truyén
Giao thong van tai s6: 08/2011/TT-BGTVT  thong tin van ban tr may chi xuéng TBG-
ban hanh. Ngoai cdc tinh nang ma Nghi dinh  SHT qua giao thirc TCP/IP hodc bang tin nhin
dua ra, TBGSHT con ¢6 thém mot s6 tinh Mg, ¢ tai nay c6 thé img dung thay thé cho
nang mo rong dé dap tmg nhu cau su dung 15 qam trong taxi, rao tram xe buyt, v.v. tily
cua khach hang. Dac biét la cdc tinh nang nay 5, g dung cu thé ma phat trién thém.
c6 the dugc tich hop cung voi TBGSHT nham .
tang tinh tién ich va giam chi phi chonguoise 2. MO TATHIET Bl
dung. Chang han céc tinh nang d6 1a: may tinh Hinh 1 mb ta toan b so @6 khoi cia TB-
cude taxi, thong bao théng tin tir trung tim  GSHT c6 tich hop thuat toan tong hop tiéng
diéu hanh, rao tram xe buyt, thanh toan tién tw ~ néi bang phuong phap ghép ndi — lya chon
dong bang RFID, v.v. don vi.
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Hinh 1. So do khéi ciia TBGSHT c6 tich hop
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Chtrc ndng moi khoi dugec mo ta nhu sau:

Khéi MPU: vi xir ly AT91SAM9260,
téc do 180 MHz.

Khéi SDRAM, NAND FLASH: 64 MB
SDRAM va 256 MB NAND Flash.
Khéi Power Supply: hd trg ngudn cép
DC tir 8V — 36V, cung cap ngudn cho
cac khoi chirc niang hoat dong.

Khéi GSM: giao tiép véi MPU dé truyén
nhan dir liéu 1én trung tam diéu khién
qua giao thirc TCP/IP, giao thuc HTTP
hodc giao thuac FTP.

Khéi GPS: phén tich cac thanh phan
dir liéu dugc nhan tr module GPS, ta
c6 dugc cac thong s6 nhu: kinh do, vi
do, van tbe di chuyén, hudng di chuyén,
thoi gian thuc, v.v.

Khéi LED trang thai va Buzzer: hién thi
va thong bdo céac trang thai cuia TBG-
SHT.

Khéi SD Card: luu trit co so dit liéu 4m
thanh va cac thong tin hoat dong cua
TBGSHT.

Khéi Accessory Port: khéi nay dung dé
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giao tiép véi céc tin hi¢u cua xe nhu:
khoa xe, ctra xe, may di¢u héa, van toc
co cua xe, nhién liéu, nat nhan SOS, v.v.

- K’héiq IC Temperature Sensor: dung IC
sO dé cam bién nhiét do xe, hoac cac
ung dung c6 nhiét do tir 0 dén 100 do C.

- Khéi RS232 Interface: giao tiép voi
phan mém phan tich dir lisu TBGSHT
cua Tong cuc Puong bo Viét Nam theo
QCVN 31:2014/BGTVT cua Bo Giao
thong van tai.

- Khéi RS485 Interface: dung dé mo
rong giao ti€p voi cac ngoai vi khac nhu
Came‘ra, RFID, va mgt s ngoai vi theo
yéu cau cua khéach hang.

- Khoéi TI:S database: luu trit thu vién am
thanh dé g dung doc van ban.

- Khéi Audio: giai ma va phat am thanh
cho ung dung TTS.

3. PHUONG PHAP TONG HQP
TIENG NOI

Kién trac tong quat cta hé thong tong
hop tiéng noi tiéng Viét bang phuong phap
ghép ndi — Iya chon don vi duoc mé ta nhu
hinh 2, gdm 4 thanh phéan chinh, mdi thanh
phan dong vai tro xir 1y riéng:

S
N s N
"\l Vin ban the
am thanh l
Ba tong hop ——
- l B tir viét tat
Bé 16 chite dit idu Chuin héa

vén ban

Céc don vi B6 phién dm tién,
L Lua chon don vi °p i . g
co 80 nuoe ngoat

Tiéng not tong hop

-M%me

Hinh 2. Kién triic tong qudt ciia hé thong
tong hop tiéng noi

- B t6 chirc dir liéu: thuc hién quan 1y
dr li¢u am thanh, va phan doan ching
thanh cac don vi co sé.

- Bo t(fng hop: thuc hién chuyén van ban
sang tiéng n6i thong qua hai budc chinh
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1a chuén héa vin ban va tong hop ghép
ndi. Trong budc chuan hoa vin ban, cac
dang chir thuong, chit hoa, sd, tir viét
tat, tén dia danh tiéng nudc ngoai, cac
ky hiéu dic biét v.v. s& dugc chuyén
thanh dang chuan chir hoa ma phan tong
hop ghép ndi c6 thé sir dung dé tao am
thanh tuong tng.

- B¢ tir viét tat: chuyén doi cac tir viét tat
thong dung thanh dang chir hoan chinh
cua tiéng Viét.

- B¢ phién am tir nuéc ngoai: chuyén tir
nudc ngoai sang cach doc tiéng Viét
chinh xéc nhat c6 thé.

Tong hop tiéng néi bang phuong phap
ghép ndi — lya chon don vi duoc mé ta nhu
hinh 3, sau khi van ban dau vao dugc chuin
hoa, ta tién hanh tach van ban thanh cac don
vi (Unit) nhu: cau, cum tu hoac tir, roi ma
hoa cac don vi nay thanh ting ma SHA-1 [1]
tuong Ung, thyc hién so sanh nglr canh trai va
phai cua trng ma SHA-1 va chon ma SHA-1
thich hop nhét trong co s& dir lidu, ghép ndi
cac doan am thanh cua tung don vi lai voi
nhau, sau d6 phat 4m thanh dugc tong hop ra

hé thong.
r N [ I N [ )

N N o , .| |Ghépndidoan| . .
Véin ban | Tach thanh Unit:| | Ma hoa Unit: | | So sinh ngir Chon Unit i thanh cia Phat dm
dauvao | caucumtu, tr || mdSHA-1 | |canhtraivaphai| | thichhop . . [thanh

céac Unit
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Hinh 3. Quy trinh thuc hién phuwong phap
ghép noi — lva chon don vi

4. HOAT DPONG HE THONG

Trong hinh 4, TBGSHT c6 hai chirc
nang chinh can xir Iy: chirc ning thir nhét 13
TBGSHT phai thyc hién dy du cac tinh nang
theo Nghi dinh cua B§ Giao thong van tai,
chtrc nang tht hai 13 tong hop tiéng noi bang
phuong phép ghép ndi — Iya chon don vi.

Trong chirc ning thir nhat, TBGSHT thu
thap dir li¢u thoi gian, van tde, toa do, v.v. tir
v¢ tinh, thu thap céc tin hi¢u tir xe, x1r Iy thong
tin can thiét dé truyén dén trung tim giam sat
qua GPRS.

Trong chuc nang tht hai, TBGSHT
nhan van ban tr SMS hodc tor may chu qua
giao thic TCP/IP dé tong hop tiéng ndi. Vin
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ban can tong hop dugc luu vao bd nhé cia
thiét bi, sau d6 vin ban s& duogc chuan hoéa va
dwa vao co so dit liéu dé so sanh, tong hop va
phat ra am thanh.
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May chi
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Hinh 4. So do hoat déng tong quan ciia
TBGHST
Céc thong tin cua TBGSHT duoc gui
lén may chu va dugc xur ly hién thi trén ban
d6 sb giup cho ngudi quan 1y c6 thé quan sat
phuong tién truc quan. Hinh 5 biéu dién hanh
trinh ciia xe trén ban do sb.

Xem lai hanh trinh o
o

W
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Hinh 5. Ban d6 sé6 giam sat TBGSHT
Nbi dung vin ban can tong hop tiéng noi
co thé dugc truyén bang tin nhan SMS hoac
bang may chu qua giao thirc TCP/IP dugc mo
ta nhu hinh 6.

=- —TCpyp
.R‘_{}_‘gx&__ " E
‘ TBGSHT

Hinh 6. Van ban tong hop dwoc truyén bang
SMS hoac TCP/IP
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Bang 1 mo ta mot vai vi du danh gid mare d tong hop tiéng noi vé mirc do tu nhién va
muc do dé nghe.

Bing 1. Pdnh gid mot s6 vi du vé mire dg tong hop tiéng néi

Panh gia mirc do
tw nhién va mirc d
de nghe (%)

S6 ky

Noi dung tw

May chi (Server)
Ct phap: SMTTS_No¢i_dung
CAu trac co t6i da 1024 byte, mdi ky tu c6 diu thay doi tir 1 dén 3 byte. Vay trung binh ndi
dung c6 toi da khoang 512 ky tu.

Xin chao ban. 13 97
Chao mung cac ban tan sinh vién nam 2015. 41 96
Chao mung céac ban sinh vién truong DPH Su Pham Ky Thuat 61 08
TPHCM.

Chuong trinh tong hop tiéng néi trén TBGSHT. 44 98

Theo nhiéu chuyén gia, Khoa hoc May tinh 1a mot chuyén

nganh khé vi n6 thién vé 1y thuyét, hoc thuat. 101 93

Facebook cong b6 ké hoach phong vé tinh cung cap duong
truyén Internet cho cac khu vuc héo lanh cua chau Phi.
Tin nhin SMS

109 97

Ca phép: C4321VMTTS_Noi_dung ’ ’
Cau truc c6 to1 da 134 byte, moi ky tu c6 dau 1a 2 byte, ndi dung c6 t6i da 67 ky tu.

Xin chao ban. 13 97
Chao mung céc ban tan sinh vién nam 2015. 41 96
Chuong trinh tong hop tiéng néi trén TBGSHT. 44 98
5. KETLUAN - So sanh két qua tong hop tiéng néi tiéng

Viét trén thiét bi TBGSHT véi trén may
tinh, thi trén TBGSHT toc d6 cham hon
trong viéc chuyén van ban thanh tép tin
am thanh, nhung am thanh dugc doc
phat ra 13 trong duong nhau. Phan co s¢
dir liéu c6 thé duoc danh gia 1a 16n hon
s0 Vi cac phuong phap tong hop For-
mant hay phuong phép ghép ndi ding
cac diphone.

Dé tai da hoan thanh cac van dé dat ra
va dugc danh gia nhu sau:

Téng hop tiéng néi tiéng Viét va lap
trinh nhing vao TBGSHT:

- Chuén héa van ban dau vao, téng hop
tiéng noi bang phuong phap ghép noi —
Ivra chon don vi.

- Viét chuong trinh tong hop tiéng noi

trén may tinh c6 hé diéu hanh Linux va _ Phuong phép nay cho chit luong tiéng

trén thiét bi giam sat hanh trinh.

Viét chuong trinh cho TBGSHT dép
ung day du cac tinh ndng theo Nghi dinh
cua B Giao thong van tai.

Tich hop h¢ théng tong hop tiéng noi
tieng Viét vao TBGSHT.

Truyén ndi dung van ban can tong hop
bang tin nhan SMS hodc bang may chu
qua giao thuc TCP/IP.

néi tét hon, véi lai kho dit liéu am thanh
duoc luu trong SD card (4GB), va thuan
loi tmg dung trén thiét bi giam sat hanh
trinh xe 6 t6. Tong hop tiéng néi dugc
tmg dung thuc té trén thiét bi giam sat
hanh trinh, xur 1y dugc céac tu viét tat, sb,
tén riéng va mot s6 dia danh tiéng nudc
ngoai ma cac thudt toan tong hop trude
day con han ché [5, 9].
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Thiét bi c6 chirc niing giam sat hoat

dong cua xe:

Thong béo trang thai hoat dong cua thiét
bi bé‘mg dén, coi va ¢ co ché tu kiém tra cac
trang thai xe; Nhan dang, thay ddi 1ai xe su
dung cong nghé thé RFID, chuan ISO/IEC
15693; Canh béo 1ai xe khi xe dang chay: qué
tde do, dang nhap, dang xuét; Giam sat thoi
gian lai xe lién tuc, l1ai xe trong ngay va canh
bao khi lai xe vuot qua thoi gian qui dinh;
DPém sb lan, thoi gian dong mé cira; Dém sb
lan, thoi gian dimg d6; Giao tiép voi phan
mém phan tich dir liéu cia BGTVT qua cong
COM; Hién thj trang thai tin hi¢u GPS, GSM,
két ndi server, thé SD-card, 1ai xe va ngudn
cép; Hb tro do sb km di duoc (sai s6 don vi:
0.001km).

Thiét bi ¢6 chirc ning hé trg cho
nguwoi quan ly va nguwoi sit dung: SOS khi
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can su trg gitp nhanh; Ché 36 chéng trom khi
xe d6/nghi; Kiém tra tai khoan trong SIM va
tu dong canh bao khi tai khoan sép hét; Kiém
tra trang thai may diéu hoa cta xe; Thay doi
cac thong sd hoat dong cua TBGSHT bing
SMS theo ct phap dinh san.

LOI CAM ON

Xin chan thanh giri 16i cam on dén Ban
lanh dao Trung tam Nghién ctru va Dao tao
Thiét ké Vi mach (ICDREC) d tao diéu kién
cho nhom tac gia hoan thanh tot luan van thac
si nay.

Xin chan thanh gui 10i cam on dén toan
thé quy thay c6 Truong Pai hoc Su pham K¥
thuat TP. HO Chi Minh d3 giang day, hudng
dan, truyén dat kién thirc, kinh nghlem quy
bau va tao moi diéu kién hoc tap 6t cho tac

gia.
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