Nguyén Duc Viét

THUAT TOAN TDOA VA BAI TOAN
GIAM SAT VI TRI CAC PHUONG TIEN
GIAO THONG

Nguyén Dirc Vigt
" Hoc vién Cong nghé Buwu Chinh Vién Thong

Tom tdt: Thuat toan TDOA (Time Difference of
Arrival ) dugc (ng dung nhiéu trong cac bai toan xac
dinh vi tri cia cac muc tiéu, dua trén cac thoi gian téi
TOA (Time Of Arrival) cua tin hiéu tir muc tiéu toi cac
tram thu dit trong vung khéng gian quan sat. Trong bai
bao nay dé xuat mot ¢ng dung cua thuat toan TDOA dé
xac dinh vi tri cia cac phuong tién giao théng ( xac dinh
tu nguyén hay cudng buc) khi khdng thé ap dung cac
phuong phap xac dinh vi tri khac nhu phuong phap dinh
vi dung tin hiéu GPS, hay theo cac cel trong ky thuat dién
thoai di doéng ...

Tir khda: TDOA, TOA, giam sat vi tri, GPS...

I.  GIOI THIEU CHUNG

Hién nay nhu cau can phai_giam sat vi tri cia cac
phuong tién giao thong la rat can thiét, n6 phuc vu cho
cong tac giam sat, didu hanh, can thiép, tim kiém, ctu ho,
ctu nan... dugc nhanh chong va chinh xac.

Bén canh mot phuong thirc kha phé bién hién nay la
xac dinh vi tri cia muc tiéu dua trén tin hiéu dinh vi vé
tinh GPS (Global Positioning System). Mot phuong thirc
dinh vi vi tri khac cing duoc biét dén do la dinh vi theo
cac CELL ( cac tram té bao) cua hé théng Vién thong, tuy
nhién ton tai mot han ché cua nhitng phuong phap nay d6
la phu thugc hoan toan vao tin hi¢u cua cac v¢ tinh va hoat
dong cua cac hé thdng vién thong di dong. Khi cac thién
tai nhu mua bao, 1d lut, sat 16 thi thuong la cac hé théng
nay bi su ¢ hoic ngirng hoat dong.

Hé théng dung N tram thu va mot tram phat tin hi¢u
hoi dé thu thap théng tin vi tri cia mot hay nhiéu myc tiéu
can giam sat ra doi nham dap &ng nhu cau nay, hé thong
nay dwoc biét dén vai tén goi la hé théng MLAT
(Mutilation), mé hinh co ban cua hé thong dugc cho thay
o hinh 1 dudi day [8]:

Thanh phan cua hé théng bao gom:
- Tram phat: 1a mét tram phat tin hiéu hoi

- Cac phuong tién can glam sat: trén moi phuong
tién can giam sat c6 lip 1 Transponder, c6 kha
nang thu nhan tin hiéu hoi tir tram phat, va phat
tin hiéu tra loi gui téi cac tram thu
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- Tram thu: cac tram thu tir 1-N la noi thu nhan tin
hiéu tra loi tir cac phuong tién can giam sat

- Tram xu ly trung tam: la noi thu nhén va xt ly
cac dit ligu duoc gu Ve tir cac tram thu va cho ra

két qua cudi cung vé thdng tin vi tri cua cac
phuong tién

\
Phwong tién gidm sat / ‘Z’
(Transponder)
[ Tram thu 1 ]
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Tram trung tm (CPS)

S hiéu & Vi tri cia phuong tién

Hinh. 1. Hé thdng gidm sat phuong tién
1.1 Thuat toan TDOA va cach tinh toa do muc tiéu

Thuat toan TDOA (Time Difference of Arrival ) duoc
ung dung nhiéu trong cac bai toan xac dinh vi tri cua cac
muc tiéu, n6 dya trén su sai khac vé thoi gian t6i TOA
(Time Of Arrival) cta tin hiéu tra loi tor muc tiéu dén cac
tram thu trong hé thdng, dé tinh toan ra vi tri cia muyc tiéu
nho giao diém cuaa cac Hypecbol, méi Hypecbol nay c6 2
tam diém chinh 1a vi tri cua cac tram thu, do d6 phuong
phap xac dinh vi tri nay con dugc goi la phuong phap
Hypecbol [5]

Phuong phdp Hypecbol dugc minh hoa véi bdn tram
thu ¢ hinh v& s6 2
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Hinh. 2. Phwong phap Hypecbol 4 tram thu
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C6 nhiéu phuong phap tinh toan toa d6 muyc tiéu dua
trén toa do cuia cac tram thu va khoang cach tir muyc tiéu
dén cac tram thu, tuy nhién dé phu hop véi mé hinh cua
bai toan giam sat vi tri trong nghién ctu nay chang ta xem
xét dén phuong phap sau day:

Trong hinh v& s6 2 chiing ta c6 toa do cac tram thu s&
la Mi (xi, yi), khoang cach tir cac tram thu téi muc tiéu lari
, €an xac dinh toa d6 muc tiéu (X, yr)

MJdi vi tri thu dugc mé ta boi mot vector vi tri ting
tram doc lap x; va tao ra mot vector t; cac tin hiéu do lan
luot trén tung tram. Sau d6 du doan rang mat trong cac
tram (lay vi du tram dau tién) duoc dat tai goc cua hé toa
do, tic la khoang céach cua cac kénh tir muc tiéu ap dung
¢6 cong thic ry = /(x0)? + (y,)?. Cho rang vector d va
tirng thanh phan duoc xac dinh:

di=ct= \/(Xi - x)%+ (i —y? - \/(Xt)z + (y)?
=r—Tr, (2.1)
Sau céc budc giai ta c6 hé phuong trinh rat gon:
SX,=Z—d.r, (2.2)

Vi S 1a ma tran cua ting toa d6 tram va Z"Ié ma tran
thuc phuong trinh sau: z; = x{ +y{ —df. O day xac
dinh tung gié tri cta thanh phan ma tran S,z,d 1a cho
trude. Giai phuong trinh ma tran (2.2) ta dugc nhu sau:

=(ST.8) 18T (Z—d.ry) =
(ST.8)"1.8T.Z — (ST.5)"L.sT.d.1, (2.3)
Cho trusca = (ST.8)"L.ST.Z,b = (ST.S)"1.ST.d véi
phuong trinh (2.3) viét dudi dang sau:
X;=a—b.ry
Trong d6 ting thanh phan cua vector Xt Ia:

(2.4)

Xt = al bz ro
Neu nhu phuong trinh bac hai la giai duoc va vai mot
an sb 1a rothi sau khi giai phwong trinh béc hai ta dat duoc

To1 VA Ig, tré lai phuong trinh (2.4) & day ta s€ tinh toan
dugc toa do muc tiéu can tim.

b1 ro va Yt = dp —

Trong khi trién khai hé théng giam sat s& nay sinh 2
treong hop tong Quat, ma vi tri ciia phuong tién nam ¢
trong hay ngoai vang chang ta bé tri cac tram thu, viéc
nay gay ra cac sai so khong dong déu, diéu nay duoc khao
sat & 2 hinh vé& s6 3 va sb 4 dudi day:
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Hinh. 3. Sai sé khi muyc tiéu nam trong khéng gian céc
tram thu
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Hinh. 4. Sai sé khi muc tiéu ndm ngoai khéng gian céc
tram thu

1.2 Phuong thiic hoat dong cua hé thong giam sat da
diém MLAT (Mutilation)

Hé thng giam sat & hinh mot hoat dong nhu sau:

Mot tram phat song lam nhi¢m vu phat ra mot tin hi¢u hoi
c6 tan so la 1030Mhz vao khong gian, cau tric cua tin
hi¢u nay duoc tinh toan theo yéu cau ciia muc dich hoi (
hoi ¢6 dia chi tac la hoi mot doi twong c6 ID biét trude
hay hoi quang ba chung cho moi do6i twgng nam trong
vung phu song)

Khi bo phan Anten trén cc thiét bi Transponder (duoc 1dp
trén cac phuong tién can giam sat) nhan dwoc tin hiéu hoi
c6 tan s6 1030Mhz cia may hoi, ngay lap tirc thiét bi nay
phat mot tin higu tra 16i c6 tan sé6 1090Mhz, tay thugc
vao cau trac cua tin hiéu hoi ma tin hiéu tra 1oi s& 6 cau
trac twong Ging

Cac tram thu s& thu nhan tin hiéu tra 1&i tan s6 1090Mhz
duoc phat ra tr cac Transponder, Tai tram thu s& do
dugc TOA cua tin hiéu tra loi va giri thdng tin nay dén
trung tam xur ly, tai day s€ do dac va tinh toan TDOA cho
ra két qua 1a sé hiéu va vi tri muc tiéu. Cac két qua nay
dugc xu 1y, dinh dang hién thi tai chd va gui dén trung
tam kiém soét.

1.3 C4c cau trac tin hiéu hoi va dap cua hé thong [6]
1.3.1 Ché do hoi / dap quang ba (A/C)

Trong ché d6 nay tram phat thong qua hé théng Anten
quay phat xa mot tin hiéu hoi ¢ tan s6 1030MHz [42], cac
phuong tién nam trong vung phu séng cua tram phat sau
khi thu nhan duoc tin hiéu hoi ndy sé tién hanh Xt ly
thong tin va phat dap mét tin hiéu tra loi & tan so
1090MHz, tin higu phat dap nay duoc goi la tin hi¢u phat
dap ché d6 A/C, trong d6 cac thong tin vé muc tiéu dugc
chtra dung trong ma A, cac thong tin vé d6 cao duoc chua
dung trong ma C.

Mot trong nhimg nhuge diém cua tin higu hoi/ dap & ché
do mode A/C d¢ la cic tin higu ma héa A la khong phal
duy nhat dan dén nham Ian vé nhan dang muc tiéu. Khi c6
qua nhiéu phuong tién nam trong vung phu song cua tram
phat cung nhan dugc tin hi¢u hoi va gui tin higu tra loi,
dan dén 16i do tdc do cap nhat cua hé thong MLAT khdng
dap tng dugc hay bang thong cua cic kénh truyen dan dir
liéu bi qua tai (nghén mang) va gay ra céc I3i sai s6.

Pham vi cua céc tin hiéu ¢ ché do nay la vao khoang 250
NM (khoang 400Km), tuy nhién n6 con phu thugc vao su
t6n hao trong khi truyén va mat do luu luong giao thong
trong vung phu séng .
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1.3.2 Ché do hoi /dap co chon loc S (S — Selecion)

Hoat dong cua hé théng & ché do S tuong ty nhu cua hé
thong & ché @6 mode A/C. Cac dac tinh vat ly va nhiing
han ché vé tin hiéu la nhu nhau so véi cac dac tinh vat ly
va nhiing han ché cua céc tin hi¢u cua h¢ thong ¢ ché do
A/ C. Tin hig¢u cta h¢ thong ¢ ché do S ciing 1a mét tin
hiéu cé tan s6 1090 MHz dugc phat tra loi khi nhan duoc
tin hiéu hoi tan s6 1030 MHz.

Su khéc biét chu yéu so véi céc tin hi¢u hé thong & ché do
A/ Claché do S cho phép hai co chon loc, tac 1a ché d§
S chi tham van nhimg phuong tién duoc quan tam. Viéc
hoi ¢6 chon loc dugc thuc hién 1a méi mot phuo’ng tién
déu ¢6 mot nhan dang duy nhat trén _pham vi toan cau do6
1a dia chi ICAO [39]. Do do, h¢ thong & ché do S tham
van chi duy nhat mot phuong tién riéng biét nao d6. Dia
chi ICAO dugc tao boi 24 bit va dé gui di loai tin hi¢u nay
phuong ti¢n phai duoc trang bi thict bi thu nhan va phat
tin hiéu lai ché do S. Tin higu tra 1oi ¢ ché do S dugc tao
thanh tir mot chudi xung, dugc diéu ché trén song mang
tan s6 1090 MHz, theo tiéu chuan ma ICAO khuyén
cao[39]

Viéc sir dung cac tin hiéu ché d6 mode S cho phép céc hé
thong MLAT xéc dinh r6 rang ting muc tiéu hién dién
trong viing pha song ctia nd. Hon nita, thong tin vé do cao
cua tin hiéu tra Iolrche d6 mode S ¢6 d6 phan giai cao hon
(25 feet) so vai ché do mode A/C la (100 feet)

Toc d6 cap nhat cua hé thong & ché do nay van con thap,
tuy nhién do viéc hoi c6 chon loc nén toc do cap nhat tot
hon so vai ché @6 mode A/C

Pham vi ciia céc tin hi¢u & ché do nay ciing giong nhu &
mode A/C tirc la khoang 400Km. Tuy nhién cu ly thuc té
con phu thude vao ton hao trong khi quyén va mat do luu
lugng giao thdng trong ving phua song.

1.3.3 Ché d6 mode S Squitter

Tat ca nhimg phuong tién duoc trang bi thiét bi
Transponder ché d6 mode S déu c6 thé hoat dong & ché do
nay, khi d6 cac Transponder tu dong phat cic ban tin chira
cac thong tin vé dia chi ICAO cua minh véi chu ki mot
gidy mot lan, ma khéng can phai c6 bat ki tin hiéu hoi nao
cua hé thong. Tin hiéu Squitter ché do6 mode S cho phép
trién khai hé thong MLAT ma khong can téi tin hiéu hoi
ctia tram phat. Che d¢ nay duoc goi Ia MLAT thu dong va
n6 chi &p dung cho ché d6 mode S.

Cac tin hiéu Squitter ché do S tuong tu vé mit vat ly so
Véi cac tin higu cua h¢ thdng SSR ché do S, chi khéc biét
duy nhat vé toc do cap nhat. Noi dung thong bao, gisi han
va pham vi hoat dong 1a nhu nhau.

Nhu vay: Véi ba cAu tric tin hiéu da xét & trén, mdi mot
cau trac tin hieu s& phu hop véi cac muc dich, quy mo cua
hé théng MLAT, véi hé thong ¢6 s6 phuong tién nho (Val
chuc phuong tign) thi cau trac A/C s& phua hop, véi h¢
thong ¢o s0 lugng phuong tién I6n hon (vai trdim phuong
tién) thi cdu trac S s& phu hop, hon nira néu toc do tinh
toan cua cac tram trung tim dugc nang 1én dang ke thi cau
trac S-Squitter cho phép trién khai ma khéng can dung
dén cac tram phat trong hé¢ thong. Trong pham vi cua bai
b4o va dy an lan nay chang toi sé thur nghi¢m véi h¢ thong
giam sat cac phuong tién la xe 6 0 (ddi tuong can giam
sat dac biét) nén s& chon ciu trac tin hiéu la ché do A/C.
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1.4 Tinh toan vang pha séng (pham vi hoat dong cua
hé thong) [1]

1.4.1 Cu ly hoat dong khi hoi

May phat cua tram phat xa tin hiéu hoi véi cong suat
PphH ra anten cua n, (anten nay c6 hé s khuéch dai la
GH). Tin hiéu hoi truyén lan qua khoang cach r téi cac
Transponder c6 anten véi dién tich hiéu dung la ATL, lac
nay Transponder s& thu dwoc tin hiéu hoi voi cong suat
Pthu TL & dau vao anten:

P

h
PthuTL :ﬁ:zGH 'ATL 5

Néu anten cua Transponder cé hé s6 khuéch dai 1a GTL
va budgc séng lam viéc cua hé thong radar tha cap 1a A thi:

_Gu A
Ar ALT 26)
Két hop (3. 1) va (3. 2) ta co:
P
—__pPH G A2
thuTL (4H)2 2 H GTL (27)
1
A=—=_G, .G, A
Pit: (4rn)? -
Ta duoc:
P
P = p:; A 2.8)

Cong suit Pthu ¢ dau vao cua Transponder du kich hoat
may tra loi néu Pthu > Pthu min TL véi Pthu min TL 1a d6
nhay may thu cua tram thu. Do vdy cu ly cuc dai dé co thé
con kich hoat dugc Transponder la:

- [P -A
lmax ~— P
thuminTL

(2.9)

1.4.2 Cu ly hoat dong khi tra loi

Khi bi kich hoat véi tin hiéu hoi du 1én Transponder sé
phét tin hiéu tra loi c6 cong suét 1a PphTL. Khi d6 & méay
thu cua tram thu s& thu duoc tin hiéu tra loi & dau vao véi
cong suat;

I:)phTL ' A

r (2.10)

Dé c6 thé giai ma tin hiéu tra 16i thi cong suit tin hiéu tra
161 thu duoc phai 16n hon d nhay may thu caa tram thu :

PthuH =

Pthu H > Pthu min H. Do vay cu ly cuc dai dé c6 thé nhan
va giai ma duoc tin hiéu tra oi la:

Ponro-A
Komax = P
thuminH (211)
Nhu vay:

TAP CHI KHOA HOC CONG NGHE THONG TIN VA TRUYEN THONG 111



THUAT TOAN TDOA VA BAI TOAN GIAM SAT V| TRi CAC PHUPONG TIEN GIAO THONG

— O culy r>rl max thi tin hiéu hoi khong

kich hoat dugc may tra loi.

—  Oculyr>r2 max thi tin hiéu tra loi qua yéu
khong du dé giai ma.
— Cu ly 1am viéc coa dai radar tha cép:
Rmax=min(rl max, r2 max)
Trong thiét ké thuong ¢6 gang dat rl max = r2 max, tic
la chon sao cho:
Pph H. Pthu min H = Pph TL. Pthu min TL
Nhu vay:
Pp hH
- Cu ly hoat dong khi hoi phu thuoc vao ty sé T thuTL
Do d6, mudn ting cu ly ndy ta can phai ting cong suat
phéat cta tram phat hodc taing d6 nhay may thu cua
Transponder
- Cu ly hoat dong khi tra 15i phu thudc vao ty sé
PohTL

PthuH
Vi vay muén tang cu ly tuyén tra loi can phai ting cong
suit phat cua Transponder hoic ting d6 nhay may thu cia
tram thu.

Il. THIET KE VA THU NGHIEM

H¢ thdng giam sat vi tri cac phuong tién duoc thiét ké
bao gom nhitng thanh phan sau day [8]

_ - Tram phat: May phat tin hiéu héi & ché do quang ba
tan s6 1030Mhz.

- Tram thu: M4y thu tin hiéu tra 1oi tan s6 1090Mhz
tur cac Transponder gan trén cac phuong tién, gui cac so
liéu vé TOA veé tram xt Iy trung tam.

- Transponder: Gin trén cac phuong tién c6 kha ning
thu nhan tin hiéu hoéi 1030Mhz tir tram phat va phat tin
hiéu tra l61 1090Mhz gui téi cac tram thu.

- Tram xir ly trung tdm: thu nhan tin hiéu giri vé tir cac
tram thu, tinh toan cac TDOA va cho ra vi tri, dinh danh
cua cac phuong tién dugc giam sat.

- H¢ thong truyén sb lieu tir cac tram thu vé tram trung
tam: c6 theé dung hé thong cable quang hay h¢ thong vo
tuyén dé thuc hién nhiém vu nay.

Trong pham vi cua bai bao nay chang toi s& dé xuat mot
hé thong vai bon tram thu (md hinh tiéu biéu) dugc bo tri
trong khuon vién nho, cac tram thu va tram xt Iy trung
tam duoc két ndi véi nhau théng qua mét hé thong cable
quang, md hinh nay duoc trinh bay ¢ hinh vé& s6 5 dudi
day:

o — O

duianid va diy oda Rhean P
./ ® —— vi tri Tranzponder
r

b

2 ) === |iri xde dinh bing MLAT
52

1,234 1a cac tram thu

diding

[ |

Bo xwr ly
trung tam

Trong nha

uc b

-

Bwong truyén Entnernet

Tham s&
otlia

¥

May tink

Hinh. 5. Hé théng gidm sét trién khai trong thuc té

2.2 Tham sb chinh caa cac thanh phan trong hé thdng
giam sat
2.2.1 Cac tram thu:

2.2.

Tén s6 trung tam: 1.090 MHz.
Do nhiy may thu: <-90 dBm
Tén s6 trung gian: 60 MHz.
Dai thong may thu: 20 MHz.
Dai dong may thu: 60 dB.

2 Cac Transponder:

Céc Transponder dugc cu tao boi hai thanh phan la
may thu Transponder va may phat Transponder

May thu Transponder:

Tan s6 trung tm: 1030 MHz
Do nhay may thu: <-72 dBm.
Dai dong: > 50 dB.

Dai thong: 9 MHz.

May phat Transponder:

2.2

Tan sré trung tam: 1090 MHz.
Sai s0 tan so phat:  +0,5 MHz.
Cong suat xung: 50 W.

.3 Anten Transponder va tram thu:

Dai tan sb 1am viéc: 1.025 MHz - 1.150MHz.
Do rong canh séng ngang: 360 do;

Do rong canh song dimg: 15 dén 30 do.

Do khuéch dai: 6 dB

2.2.4 Tram xt ly trung tam:

Dugc thiét ké trén may tinh PC theo chuan cong
nghiép

Hé diéu hanh: Window

Bo chuong trinh dugce phat trién bang: Ngon
ngit Visual C++ 6.0

Chuong trinh dugc cai dat vao may tinh trung
tam
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- Giao dién nguoi-may than thién

- D6 chinh xéc vé vi tri: < 7m

- Kha nang phat hién muc tiéu: 200 muc tiéu

- Kha ning thiét 1ap quy dao: 16n hon 5s

- Tich hop dugc véi hé thong radar thir cap: Theo
chuan ICAO va Annex 10 (phién ban day du)

- - Dtrliéura: ASTERIX CAT 010, 011 hozc 021
(phién ban day du)

2.3 Ché tao va thir nghiém hé thng

Trong khudn khé cé han cua bai bao nay, chang toi
xin trinh bay thict ké cho 2 loai anten, loai mot chan ti
dung cho cac Transponder va loai hai chan tir dung cho
may thu tai cac tram thu

2.3.1 Anten 2 chin t

Tén s6 trung tam cua loai nay la 1090Mhz, vé két cau
co khi dugc thiét ké theo hinh 6 duéi day

Hinh. 6. Hinh dang cda Anten 2 chén ti

aB
10.3
7.73
5.16
2.58

-7.42
-14.8
-22.3
-20.7

arfield (Array)
farfield (1=1.09) [1]
Abs

ain
Frequency. 1109,

Rad. effic. 001997 i
Tot effic 002727 B
Gein 103148

Hinh. 7. Gian dé hwéng cda Anten 2 chén to

m
freq=1.087CGHz

m?2
freq=1.025GHz
VEWR1=11.024

VSWR1=1.07 4] VEWR1=1.06

m3
freq=1.150GHz

1.95
1.0 —| \ /
/
1.26 —| \ A
\ S
& 120 //
1.15—| -
= . =
~
110 ~m2 ma3a "
) >
1.06 —| eomt1
L
L o L A e o L o o e A B A A
0.a0 0.a5 1.00 1.05 1.0 115 1.20 1.25 1.30
freq, GHz

Hinh. 8. Hé sé séng ding cda Anten 2 chén to

Qua phan tich gian d6 huéng va hé sé séng dung cia
anten 2 chan tir chung tdi nhan thay anten nay phu hop dé
trang bi cho may thu ¢ cac tram thu ( tan so lam viéc la
1090Mhz)

2.3.2 Anten 1 chén tu
Két ciu co khi duogc thiét ké theo hinh 9 dudi day
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Hinh. 9. Hinh dang cda Anten 1 chén ti
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Hinh. 10. Gian dé hwéng cda Anten 1 chén ti
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Hinh. 11. Hé s6 séng dung ctia Anten 1 chén td

Phan tich gian d6 huéng va hé s6 séng dimg cua anten
1 chan tir chang t6i nhan thay anten nay phu hgp dé trang
bi cho cac Transponder ( Iég trén cac phuong ti¢n) vi an
ten nay lam viéc trong giai tan rong hon ( thu song ¢ tan
s6 1030Mhz va phat song & tan s 1090Mhz).

Hinh anh thyc té ché tao va trién khai cua anten ngoai
thuc té duoc minh hoa trén hinh vé s6 12

Hinh. 12. Hinh &nh anten trién khai ngoai thuc té
2.3.3 Thir nghiém hé thdng giam sat
Thuyc té hé théng giam sat da duoc chang toi thir nghiém
ngoai thyc dia véi 4 tram thu, mot tram phat song hoi, mot
phuong tién gan Transponder, mot tram xu Iy trung tam,
hé thong truyén dan tin hiéu dong bo, tin hiéu di liéu
TOA gitra tram xtr ly trung tam va cac tram thu duoc
dung la h¢ thong cable quang. Toa dg cac tram thu va
tram xu ly trung tdm duoc cho ¢ bang so 1 sau day:
Bang |. Toa dé céc tram trong hé théng
STT | Tén tram Kinh @ | Vi do

105.785 | 21.0483 0

Do cao

1 Tram trung
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THUAT TOAN TDOA VA BAI TOAN GIAM SAT V| TRi CAC PHUPONG TIEN GIAO THONG

tam
2 Tram so 1 105.786 | 21.0477 0
3 Tram s6 2 105.785 | 21.0477 0
4 Tram so 3 105.785 | 21.0486 0
5 Tram so 4 105.786 | 21.0486 0

Két qua thuc té vi tri cta phuong tién dugc thé hién ¢
hinh s6 13 cho thay vi tri xdc dinh dugc xung quanh vi tri
that ctia phuong tién véi sai s6 1on nhat 4.2m

( khi chua t6i vu hoa vi tri cac tram thu).

Hinh. 13. Két qua gidm sét trén man hinh tram trung tam

ll. KET LUAN

Bai bao nay trinh bay vé mot hé thong radar thu dong,
ap dung thuat toan TDOA dé xac dinh vi tri caa cac
phuong tign tham gia giao thdng, phuong thic xac dinh
nay cé thé la tu nguyén, hoac cudng birc, dugc khuyén
cao dung ca cho nhiing truong hgp ma cha phuong tién
khdng hop tac cho qua trinh xac dinh vi tri ctia phuong
tién.

Bén canh d6 bai bao con trinh bay két qua thiét ké va
ché tao san pham twong ddi quan trong cia hé théng do la
thiét bi anten dung cho cac tram thu va cac Transponder
trong hé théng giam sat phuong tién.

Bai bdo la tai liéu tham khao ciing nhu két qua cho
vigc trien khai cac h¢ thong giam sat trén nen tang thuat
toan TDOA va nguyén |y hoat dong cua hé thong MLAT
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TDOA ALGORITHM AND ITS APPLICATION
FOR TRANSPORTATION VEHICLE POSITION
SURVEILLANCE

Summary: Student monitoring system based on the

RFID technology and cloud computing is created to
facilitate transportation process and taking attendance
quickly,
Abstract: The time difference of arrival (TDOA)
algorithm has been widely applied in many target
position tracking problems. The algorithm is based on the
time of arrival (TOA) of the signals from the target to
receivers located in the observation region. This paper
proposes an application of the TDOA in locating
transportation vehicle positions, in either a voluntary or
an enforcement way, when some other position locating
methods, such as GPS signal based method or cellular
technology based method, are not applicable.

Keywords: TDOA, TOA, position surveillance, GPS.

Nguyén Birc Viét, Nhan hoc
vi Tién sy ndm 2016. Hién
cong tac tai Hoc vién Cong
nghé Buwu chinh Vién théng.
Linh virc nghién ctru: Binh vi
vd tuyén, hé théng giam sat
Multilateration
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