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Xay dung moé hinh todn ddanh gid hiéu qua
lam viéc t6i vu kénh théng tin cua hé théng vé tinh

dinh vi toan cau GPS

Tém tit: Bai bdo xdy dung mé hinh todn
trén cg 83 nhom chi tiéu ky thuéit an toan han
hai gém: Hé s6 kénh théng tin bao v§, xac subt
truyén tin higu théng tin hang héi va hé s6 céu
tric 16 hop 167 uu dé tinh todn cy thé hiéu qué
lam vigc t6i uu trong kénh théng tin cua hé
théng dinh vi vé tinh toan cdu GPS.

TU khéa: Hé théng dinh vi toan cdu GPS.

Abstract: The  article created the
mathematical model by using group technical
standards of safety navigation. There are the
factor ot protection information channels (Kbv-
SBAS), the maritime communication probability
(Pth) and the factor of the GPS’ structural
optimization (c*) for calculating the effective
operation of information channels of Global
Position System.

Keywords: Global positioning system GPS.

1. Dét vin gé

Hé thdng v& tinh dinh vi toan cdu GPS (Global
Position System) dudc ung dung rdng rai trong
nhiéu thap nién va nhiéu linh vye khac nhau, dac
biét trong cac finh vyc hang hai, hang khong,
tham do, dja chéit, khai khoang, xay dung, giao
thdng, céng trinh.. Hé théng GPS la bd phan ca
bin cha hé thdng vé tinh din dudng toan cdu
GNSS (Global Navigation Satellite System) do Bd
Qudc phong Hoa Ky xay dung, phat trién va quan
ly. H& thng GPS gom ¢é 3 khau: Khau vl try,
khau diu khién, khau sif dyung [3].

Mot trong nhiing Ung dung rdng rai hé thdng
GPS trong hang hai 14 xac dinh vi tri tau bién.
Nguyén ly chung & sU dyng phuong phap do
khoang cach tdi vé tinh S dugc gia tri D,. Vi tri
tAu s& ndm trén mat cu, cd tam |1a vi trf vé tinh,
ban kinh la khoang cach do duge (S, D). Mt
cAu dang tri giao véi bé mat trdi dat cho dudng
ding tri khoang cach, d6ng thdi do khodng cach
t6i cac vé tinh khac s& nhan dugce cac dudng ding
tr'gkhoéng cach tuong Ung. Giao cua cac dudng
dang tri khodng cach cho vi vi tau chinh xac (Hinh
1.7). Thyc 8, dya trén nguyén tac chung nay, hé

B PGS. TS. PHAM KY QUANG
Trudng Dai hoc Hang hédi Vit Nam

® TS. NGUYEN XUAN PHUONG ‘
Trudng Dai hoc Giao thdong van t&i TP. H6 Chi Minh

thdng dinh vi hang hai ¢6 cac phuong phap khac
nhau d& tinh todn toa A8 cha vi tri tdu Xac dinh [3].

Trong khudn khd bai bao, nhdm téc gid xay
dyung md hinh todn @8 tinh toan hiéu qué lam viéc
tdi uu trong ké&nh thdng tin cha hé thdng GPS theo
nhém chi tiéu ki thudt an toan hang hai, khi cé
anh hudng cha nhidu vd tuyén. Hon nita, xét trong
truéng hgp théng tin hang hai trong kénh thdng tin
cia hé théng GPS theo chiéu nhan tin hidu hang
hai tir vé tinh GPS dé&n tram thu trén tau bién.
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Hinh 1.1: Nguyén ly chung xéac dinh vi tri tau

2. Xay dung md hinh todn 4é tinh todn hiéu
qua 1am viéc téi Uu trong k&nh théng tin cha hé
théng GPS theo nhom chi tiéu ky thuit an toan
hang hai

Thiét 1ap mo hinh toan dé tinh todn hiéu qua
lam viéc 16i uu trong kénh thdng tin ctia hé thdng
GPS, bai bao s dung nhom chi tiéu ky thuét an
toan hang hai, gom 3 chi tieu sau: Hé sd kénh
thdng tin bao vé, xéc suét truyén tin hiéu théng
tin hang hai va hé s8 céu tric 18 hgp t6i uu, trong
kénh thdng tin cia hé thdng dinh vi vé tinh toan
cau GPS.

- Chi tiéu ky thuat an toan hang hai "Hé sé
kénh théng tin bdo vé, ky hiéu K, " trong kénh
théng tin cha hé thdng dinh vi toan cdu GPS xét
trong trudng hgp anh hudng cua nhiéu vé tuyén,

dugc dic trung bang s va tinh theo cong thac (1,
2,4,5,6) -k, . =._§:'.‘=+ (1). Trong do: S,. - Dién tich

viing chét tin hiéu théng tin hang hai; 5.~ - Dién
tich giGi han I6n nhat viing chét tin hiéu thdng tin
trong kénh thong tin clta hé thdng GPS va gid trj
Sem = 441(d0n vi dién tich).




KHOA HOC - CONG NGHE

Theo két qua nghién clu [1, 3, 4], thyc hién
mO hinh héa dién tich vung chét tin hiéu théng tin
hang hai trong kénh théng tin ctia hé théng GPS
khi anh hudng nhiéu vé tuyén nhan §_: 264,6 (don
vi dién tich), déng thdi két hgp gia tri nay vaéi (1),
tinh dugc mién t4i uu cia hé sd kénh théng tin
bao vé K, ... trong kénh thong tin clia hé théng
GPS khi anh ?'\u‘ﬁng cta nhiéu v tuyén la:

0,40 < (K,,.qps) 1,0 (2)

- Chi tiéu “Xac suét truyén tin hiéu théng tin
hang harl" trong kénh théng tin ciia hé théng GPS,
dugc dac trung bang xac suat 16i (P,) va ddm béo
rang, thdi gian truyén tin hiéu théng tin trong hé
thong (t) ludn ludn nhd han thdi gian gidi han (t,,)

L248F ek

(3)
- Hé s8 c4u truc t8i uu trong t8 hgp céu truc
|

clia hé thdng GPS tinh theo céng thic: & “ 747

Trong do: € - Chi tiéu hiéu qua trong kénh
thdng tin cha hé thdng GPS.

Trong [4, 6] da ching minh réng, kénh théng
tin cia hé théng GPS hoat déng hiéu qua khi hé
sd cdu trdc cla no tén tai cac gia tri £ = 0,543,
0,624 va 0,676. Lya chon trong s& dé hé sé tdi uu
nhat la:

J, =€ =0,676 (4)
Hiéu qua lam viéc tdi uu clia hé thdng moi hé
théng GPS (Q) c6 thé xac dinh theo céng thuc [1,

2, 4] e P
AGPS) = J[ga,i, [nm]] ( 5)
Trong do: a, - Hé s& chi tiéu chat lugng ing vdi
tiing J, cia hé théng GPS va dam bao réng 3o, =1..

Theo két qua nghién cuu (2, 4], gia tria, = 0,4
va gia tri con lai sé bién ddi trong khoang 0,1 <
a,,<0,5. Trén co sd Iy luan tix (1), (2), (3), (4) va
(5), thiét lap méd hinh toan nhu sau:

O(GPS)= J[iar.ff {GPS}] =JaJ} +a,J} +aJ}

040<K, .. <100

M-
o

=ka,=04.0lsa,,<05 (6)
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w = Ko ms +1— Ky, grs ]:"E‘“'Ph]"‘gqm
J,=¢g =0676

O(GPS) = Ja, K}, o + as Pl <1, <1 +0676%a,
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S{ dung chuang trinh tinh toan “Excel” dbi véi
md hinh toan (6). K&t qua tinh toan cu thé gia tri
hiéu qua lam viéc t8i uu trong kénh thdng tin cha
hé thong GPS theo nhém chi tiéu ky thuat an toan
hang hai, dugc dua ra trong cac Bang 2.1 - 2.5.
Ddng thdi, Hinh 2.1 va Hinh 2.2 md ta dd thi mdi
quan hé hiéu qua 1am viéc t8i uu cta hé théng
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GPS phu thudc vao ting chi tiéu ky thuat an toan
hang hai.

Bang 2.1. Két qua tinh toan hiéu qua lam
viéc t6i uu trong kénh théng tin cua hé théng
GPS khia, =0,1,a, =05

gy &y 5 P-_ _l: 3 2|

01 [ 65 | 040 0001 Deré 0 494457684

a1 | 04 05 045 0.003 0DE76 0 408741541

G 04 05 050 0.008 0.678 0 503510483

01 04 | 05 055 D 021 0676 | 0 508841240

01 04 0s 0.60 0043 | 0678 0 514001929

a1 g4 a3 a8s 0077 087e _6.52781

01 04 05 6.70 0129 0676 nﬁa:m%_

o1 04 05 075 0.202 0878 0 548719784

01 04 as 0.80 .0 300 0876 | 05725

o1 04 0s 0.85 0427 | 08676 08111157

o1 04 0s 0%0 | 03584 | 0678 | = 0867708360

a1 o4 05 0.95 0TS 0478 0TaTangedd |
L_of 04 08 100 | 1000 g &7s 0853515085 |

Bang 2.2. Két qua tinh todn hiéu qua lam
viéc t6i uu trong kénh théng tin cia hé théng

| &g s Py . =
5.3“' cﬂ' 04 Hﬂ"ng__ —pod —oeTe u.q;?'ls"ms_'
Y R o4 045 0 003 oers | O4T2541138 |
02 04 | 04 CE] 0 008 0 878 0482519823 |
02 04 | 04 | 055 0 021 oeTe | 0493adeads
02 04 04 | 08D 0043 oere | 0 505488354
02 04 ba__ | 0és borr | oele 050 |
[¥: oa 64 | 070 | 01l | o0& 0 53615679
~ 032 0a__ | 04 078 0202 | o0& (ELE T T
02 | o4 04 0,80 0300 0678 0 988950060 |
02 04 04 0es 0427 | 0oe¥Me 0632540141 |
02 o4 | 94 080 | 0S84 | 0678 | 0053608635
L 02 g4 04 085 oFis | gere DTPETI6p
02 | 04 | 04 | 100 1000 | O&Te 0 884754429

Bang 2.3. Két qua tinh toan hiéu qua lam
viéc t8i uu trong kénh théng tin cua hé théng
GPS khia,, = 0,3, a, =03

—

8y N . Ay Woces | Py [ | Q,

0.3 04 03 040 0001 o678 | 0 430224554

03 04 0.3 045 o003 | oeTe CASSB00448

03 04 03 0.50 0008 | o678 Q480573108 |
03 [ I T 055 0027 | 0678 0477518804 |
[F] 04 03 0 80 0.043 067 0 405803874

03 04 03 0.65 0077 o676 __ 0515877412

03 04 03 0.70 0130 0678 053022766
n.g 04 6.3 075 0202 o efe 0 56763470

0 04 0.3 0.00 0.300 0676 0 B04Z07 356

0.3 04 03 o088 0427 068 | 0853181725 |
03 0.4 03 080 | 0564 0678 0710003398 |
03 04 03 0.8 0775 0676 0 804882

63 0.4 63 100 1 000 0&TE 0.91482TTIST |

Bang 2.4. Két qua tinh todn hiéu qua lam
viéc t6i uu trong kénh théng tin cua hé théng
GPS khia, =04, a, = 0,2

. i | P € 9,

EI-I lﬁ ﬁ_ 0.40 1 1:51 0578 IBA202488
04 DA 02 | 045 0003 D678 0415210700
04 D 4 02 0.50 0,008 0678 [XE L hal -

04 04 02 055 0071 0676 b 281066308
o4 04 02 6.60 ¥ 0043 0678 0405926804

04 04 02 0,05 on7Y 0 678 0512626682

04 0.4 [F 0,70 0.12% a0 0542201204

04 04 0.2 0.7% 0202 0678 0 5768548873

04 | 04 — 03 0.80 0 300 0676 0819255881 |

0.4 04 02 Q.85 D427 067e 0 67321006)
04 04 0.2 0.80 0.584 0678 0742841657

04 04 02 098 0175 070 0812006258 |

04 04 0.2 1.00 1.000 0670 u.numﬁ—'—_

Bang 2.5. Két qua tinh toan hiéu qua lam
viéc téi uu trong kénh théng tin cua hé théng
GPS khi a,=0,5, a, = 0,1

y | By Mewaey P . -9

05 o4 1 040 8001 0678 LEEIATTET)

05 o4 o1 045 0.003 0676 038334381

s 04 01 [E] Dote | DETS Q41319773

05 04 D1 D55 6621 | 067s Q483093106 |

05 04 X 060 0043 | oere 0415842713

05 | 04 ] 08s 9077 DETE u'.f._tg::.l_.@

0s 04 ot o D126 | 0678 |  OSANM |

0s 04 o1 0TS 0202 | osre 0 585009557
oS 0.4 X 580 | 030 0676 | OeIIM ey |
| 0s 04 By | o085 | eaxn 0676 | 08850159

%’5 04 &1 D90 | OS5 | 087 #m'_-".

05 o4 B1__| 08 g_m_m__%ﬁg.ﬂi 858852045 |

08 04 8y | 100 | 1660 0878 | TELDIYPT
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Hinh 2.1: D6 thi méi quan hé Q = (K, ..s)
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Hinh 2.2: D6 thi méi quan hé Q = (P,)
3. Két luan

Phan tich cu thé cac gia tri trong cac Bang
2.1 - 2.5va dé thi ti Hinh 2.1 va Hinh 2.2, rit ra
két luan:

- TuU diém giao nhau clia cac dudng vé phia
bén phai cta dé thi (Khi K, ... > 0,65 va P, >
0,1), hiéu qua lam viéc téi uu trong kénh théng
tin ciia hé thdng GPS ¢6 dang gan nhu dudng
thdng, phu thudc chiat ché ting thanh phén trong
nhém chi tiéu ky thuat an toan hang hai. Vdi chi
tiéu £ khéng ddi, gia tri hiéu qua Q trong kénh
thdng tin phu thudc thudc ché vao chitieu K ;..
va xac sudt P_. Nghia la, khi chi tiéu K, .. va
xac suat P tang thi hiéu qua lam viéc clng tang
theo. Tai diém giao nhau ctia dé thi, hiéu qua lam
viéc trong kénh théng tin ctia hé thdng GPS bat
ddu tdng va tadng nhanh va rd rét khi 0,95 < K,
ops <1,00 va 0,90 < P, <1,00, hiéu qua lam viéc
trong kénh théng tin cGa hé théng GPS c6 thé
dat trén 95% (Bang 2.5).

- Tu diém giao nhau cla cac dudng vé phia
bén trai chia dd thi, hiéu qua lam viéc trong kénh
thdng tin, phu thudc chét ché ting thanh phan
trong nhém chi tiéu ky thuat an toan hang hai.
Nghia la khi chi tiéu K, .. V@ xac sudt P tang
thi hiéu qua lam viéc cling tang theo nhung hiéu
qué lam viéc trong kénh thong tin ctia hé théng
GPS khéng qua 50%, tu dé6 khdéng xét trudng

hop nay [
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