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ctia nhiéu nguon sai so khac nhau nhuw sai so

ddng hd vé tinh, sai s6 dong hd may thu, anh

hucrng cua hiéu ng da dwong dan, anh
hwédng cla tAng dién ly, tAng dbi lwu, sO hiéu chinh
do dd léch tam pha ang ten.. . D& c6 thé thu dwoc
két qua giai bai toan dinh vi vé tinh v&i do chinh
Xac cao can tinh anh hwéng cla cac ngudn sai sb
néu trén ddi vai tri do. Khi hiéu chinh dd cao ang
ten may thu, ¢é thé hiéu chinh theo hai phuong an
(1) hiéu chinh vao khoang cach réi tién hanh giai
bai toan dinh vi hodc (2) thuc hién gidi bai toan
dinh vi tuyét ddi rdi hiéu chinh gla tri 36 cao ang ten
may thu. Bai bao gi¢i thiéu két qua giai bai toan
dinh vj tuyét déi hiéu chinh dé cao ang ten may thu
theo hai phwong phap da trinh bay.

r ri do trong cdng nghé GNSS chiu anh hwdng

1. Cac nguyén ly dinh vi va cac loai tri do trong
dinh vi vé tinh

Dinh vi bang vé tinh dong vai trd hét strc quan
trong khong chi déi v&i linh vire trac dia-ban do ma
trong nhiéu linh vyrc cta doi sbng xa hoi hién nay.
Cac tng dung cta dinh vi vé tinh dwa vao hai
nguyen ly dinh vi dé 1a nguyén ly dinh vi tuyét déi
va nguyén ly dinh vi twong doi.

Nguyén ly dinh vi tuyét dbi 1a st dung moét may
thu, thu tin hiéu cia cac vé tinh dé xac dinh dwoc
toa do cta diém dat may thu. Binh vi twong déi 1a
str dung tr hai may thu tré 1&n, cung thu tin hiéu
_cla cac vé tinh glong nhau trong cung mot khoang
ithoi glan nao do dé xac dinh ra dugc hiéu toa dd
cla cac dlem dat may. Tay vao déc diém cong
viéc, yeu cau vé do chinh xac cta két qua dinh vi
ma st dung nguyén ly dinh vi khac nhau. Dé giai
bai toan dinh vi theo cac nguyén ly néu trén, dya
vao ba nhoém tri do sau day:

% Tri do khoéng cach gia theo ma;

% Tri do pha song tai;

% Tri do Doppler.

1.1. Tri do khoang cdch gia theo méa

Tri do khodng céch gia theo ma dugc xac dinh
dwa vao phan tich twong quan gitra mé do vé tinh
phat di v&i doan ma twong tw do may thu tao ra.
Trong qua trinh truyén trong moi truong truyen song,
tin hiéu chiu anh huéng cta nhiéu nguon sai sb khac
nhau nén cong thirc xac dinh khodng cach gia theo
ma co thé duoc viét nhu sau:

Rrs(trste):[ps(trste)“(atr_Gte)c"‘&on+ (1)

+8trg + Btige *+ Ormut + Orel +E-
Tai day: p(t, t) - Khodng cach hinh hoc gitta vé

"tinh v&i may thu (day la khodng cach chinh xac

khong chiu @nh hwéng cta bt cir ngudn sai sb
nao); dion - SO hiéu chinh do anh hudng clia tang
dién ly; oo - Sé hiéu chinh do anh hwéng cia tAng
dbi Iwu; Syge - SO hidu chinh do anh huéng cla thiy
tridu; Smu - SO hiéu chinh do anh hwéng cta hién
twong da ducrng dan; 8. - S6 hiéu chinh do anh
huéng cua thuyet twong ddi; e - Anh hwéng clia cac
nguoén sai so khac dén trj do nhw so hiéu chinh do,
d6 léch tam pha &ng ten, dd tré do phan clrng cla
may thu va vé tinh; c - Van tdc séng anh sang truyén
trong méi trwérng chan khong c=299792458 m/s.

Do tri do chiu anh hwéng cla rat nhiéu cac
ngudn sai sb nén trudc khi dua tri do vao giai cac
bai toan dinh vi can phan tinh sé hiéu chinh do anh
hwéng clha cac nguon sai s0 ddi vai tri do.

1.2. Tri do pha séng tai

Tri do pha song ti 1a hiéu cia pha séng tai do vé
tinh phat di v&i pha séng tai do may thu tao ra.
Twong tw nhw tri do khoarig cach gia theo ma, cong
thire xac dinh tri do trong trwdng hop nay nhuw sau:

MBS (Lt = ekttt — 8t = — 8ty )+ ANS + @)

+ 610n + 6tro + atide+ amul"' 8'relJr 8]-

Tai day: ) - Budc song clia song tai st dung; N -
Sé nguyén da tri. Cac ky hiéu trong cbng thirc (2)
twong tw nhw trong coéng thire (1).
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1.3.Tri do doppler

Tri do doppler I trj do dugc tao ra béi hiéu wng
Doppler, la sy thay doi vé tan sb va bwéc song cla
tin hiéu khi co sy thay déi khoang cach twong hd
gilra vat phat va vat thu. Dua vao hién tu’ong trén,
xéc dinh hiéu khoang cach gitra vé tinh v&i may thu
gitra hai thdi diém lién tlep nhau. Cong thirc xac
dinh tri do Doppler cé.thé dwoc viét nhw sau:

dp? dpr(t.te) (dB
TRl @)
Tai day: B - Sai sb6 dong ho (bao gom sai sb dong
hé may thu va sai sb c‘l’ong hé vé tmh) f- Tan s
cla song tin hiéu; &; - Sai s6 clia tan sd tin hiéu.

2. Hiéu chinh anh hwéng cha cic ngudn sai
s6 dbi véi tri do GNSS

2.1. Hiéu chinh anh hwéng cua tang dién ly

Anh huwéng cia tang dién ly dcn voi tri do ma va
tri do pha séng tai bang nhau vé do lon nhwng
ngwoc nhau vé dau. Gia tri s6 hiéu chinh do anh
hwéng cua tang dién ly cung khac nhau dbi vai cac
tan s khac nhau. Déi voi tri do trén séng tai L4, gia
tri nay dwore tinh theo cong thire:

Bp(h) =20 @)

f1

Trong do TEC Ia tbng lwong dién tir c6 trong 1
m? khi quyen doc theo phueong truyen song. Khi st
dung may hai tan sé, anh hu’crng cla tang dién !y
dwoc loai trir bang cach Iy td hop tuyén tinh cua
cac tri do tao thanh tri do lono-free [5].

2.2. Hiéu chinh anh hwo'ng cta tang déi Ivu

Anh huong clia tAng déi Iwu khong thé loai trir
ma chi cé thé tim cach tinh hiéu chinh théng qua
cac mo hinh toan 1& ham cua céc yéu té dac trung
cho diéu kién khi twong nhw nhiét do, ap suét, do
am... Chi tiét tham khdo [2].

2.3. Hiéu chinh anh huwéng cda thuyet twong dbi

Anh huo’ng ctia thuyét two'ng dbi xay ra khi van
téc clia vat thé nao do co thé so sanh véi van toc
truyén séng anh sang trong méi trirdng chéan

~ khong. Trong dlnh vi vé tinh, thuyét twong dm anh

hwo’ng dén tan so cua song tin hiéu, sai sb dong
hé may thu, sai s6 ddng hd vé tinh. Chi tiét ve viéc
tinh hiéu chinh anh hwéng cta ngudn sai sé nay
tham khao [2], [5].

2.4. Higu chinh anh hwéng caa thay tridu

S6 higu chinh do anh hwéng cla thuy triéu ddi voi
tri do GNSS c¢6 thé 1&n t&i 60 cm trén pham vi toan thé
gidi va 30 cm tai vung Greenland [5]. Pé tinh higu
chinh anh hwo’ng clia ngudn sai sb nay doi hoi phai
khai trién cac chudi rat phtrc tap, biét dwoc cac hang
sb trong trwdrng clia Mét Trang, Mat Troi... [5].

2.5. Hiéu chinh énh hwéng cda cdc nguébn sai
s6 khéc
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Ngoai cac ngudn sai sb da trinh bay & trén, tri
do GNSS con chiu anh hwéng clia nhiéu ngudn sai
s0 khac nhu sai s do dd tre truyén tin hiéu do
phan ctrng clia thiét bi, sai sO do dé léch tam pha
ang ten may thu, sai sb do d6 léch tam pha ang ten
vé tinh... chi t|et vé cach tinh hiéu chinh anh huéng
clia cac ngudn sai s6 trén tham khao [3], [5].

3. Tinh toan thwc nghiém

3.1. Giéi thiéu vé céc sé liéu str dung tinh todn
thuwe nghiém

Dé& minh chirng cho ly thuyet trinh bay & trén,
tién hanh tinh toan véi tép so lieu do bang may thu
GB-1000 la may thu 2 tan sé, thu dwoc tin hiéu cla
2 hé thdng vé tinh (GPS va GLONASS) vao ngay
25 thang 7 nam 2009 ta| Ha Noi. S6 lidu do cla
may thu dwoc chuyen vé dinh dang di¥ lidu RINEX
dé co thé chay bang chwong trinh cua tac gia lap
ra dwa trén ly thuyet da dwoc trinh bay bang ngdn
nglr VB.net. Két qua tinh toan tr sb ligu thwe
nghiém so sanh véi toa d6 dwoc tinh toan st dung
ph&n mém Bernese 5.0 (c6 s dung sb lidu cua
céac tram thu tin hiéu thwong xuyén cia IGS, chi tiét
tham khao [2]).

3.2. Hiéu chinh d¢ cao dng ten méy thu

Khi st dung may thu GNSS dé xac dinh toa do
cla cac diém, dwa vao cac tri do tir vé tinh toi may
thu xac dinh dwoc toa dd cta tam thu tin hiéu cla
may thu dat tai dlem quan sat. Trén thuc té, toa d6
ma chung ta can xac dinh 1a toa d6 tam cla dau
mdc (hay con goi 1a tam moc:) Mubn cé dwoc toa
d6 chinh xac cla tdm méc, can phai tinh hai sé
hiéu chinh:

<+ Sb higu chinh do dd léch tam pha ang ten:
day 1a sb hiéu chinh do tam thu tin hiéu khong
tring voi trong tdm hinh hoc cia may thu. Muon
tinh sb hiéu chinh nay, can phai co cac tham sb
duwoe cho trong catalog clia may thu do nha san
xuét cong bo;

< Sé hiéu chinh d6 cao ang ten dé chuyen toa
dd tlr trong tam hinh hoc ctia may thu vé tam méc.

Dé tinh hai s6 hiéu chinh trén co 2 phwong an
tinh toan:

< Phuwong an 1: Tinh cac sé hiéu chinh trén vao
cac khoang cach gia sau do thyc hién giai bai toan
dinh vi tuyét déi tinh trwc tiép toa dd cho tam méc;

% Phuong an 2: Thuwc hién bai toan dinh vi
tuyét déi cho tam thu tin hiéu cia may thu sau do
tinh quy chuyen toa Ao tir tdm thu tin hiéu cta may
thu vé tam méc.

3.3. Ket qua tinh toédn thuc nghiém

V&i s6 ligu thue nghiém nhw miéu ta & muc 3.1,
tién hanh giai bai toan dinh vi twong ddi theo 3
phwong an:
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< Phwong an 1: Tinh toa d§ cho tam thu tin hiéu cta
may thu (khéng tinh hiéu chinh d6 cao dng ten may thu);

% Phwong an 2: Tinh toa d6 tm mébc theo
phwong an 1 trong muc 3.2;

% Phuwong an 3: Tinh toa do tam mébc theo
phwong an 2 trong muc 3.2.

Cac két qua tinh toan sau dé dwgc so sanh voi s
lidu chinh xac da c6 (da néu trong muc 3.1), két qua
tinh toan clla cac phwong an cho trong cac Bang 1+7.

_Bang 1. Toa d6 chinh xac cia diém duoc tinh
bang phan mém Bernese 5.0

0hOm30s

Bang 6. Toa do cua diém do tinh theo phuong
an 3

__Céacthanh ph‘én toa do
BB

21 548.92108 | 10542 9.51888
21 5 '48.94638 105 42 9 60196.

Thoi diér
e o
0hOmO00s -7.269

3225

Trung binh| 21 548.9511 | 105420, 59548 10,385 |

Bang 7. D6 léch cac thanh phén toa do tinh theo
phuwong én 3

Béng 3. D6 léch céac thanh phan toa dé tinh theo
phurong an 1

Bang 4. Toa do ctia diém do tinh theo phuong an 2

Cac thanh phan toa do .

B Lt i
2154892108 | 105 42 9.51888 | -7.269
21 548.94688 | 105 42 9.60196 | -3.225

Thoi diém

0hOmMOO0s
0hOmM30s

105 42 9.59548 |-10.385
Bang 5. B6 léch céc thanh phan toa do tinh theo
phwong én 2

Trung binh| 215 48.9511

4. Két luan va kién nghi
Tir cac bang két qua tinh toan thirc nghiém, ¢o
thé thay rang:

5% I0h cac thanh phan toa o

OhOmO00s| -0.053895 | -0.099437 |4.5455
0hOm30s| -0.028095 | -0.016357 |8.5905
Trung binh_-0.023875 | -0.022837 | 14295

t o Cac thanh phan toa do

Thoi diem T T
- e0 0

0hOm00s | -0.053895 | -0.099437 [2.9165

'0h0m30s | -0028095 | -0.016357 _|6.9605

Trung binh| _ 0.023875 | -0.022837 _|-0.1995|

Tengem| B(' [ LC) [ Hm | [ .. 5, Doléchcacthanhphanioadd
HaNoi |21548,974975] 105429,618317 |-10,1855] | B () dB () [dB()
0hOmO00s| -0.053895 -0.099437 |2.9165
B 2. Toa dd diém do tinh th h 1 = : : ==
G . TOe it o oot DR ey OhOm30s| -0.028095 | -0.016357 |6.9605
' Cac thanh phan toa do ; e . _ G
Thcl d‘lem : = s : S e Lo N
. B [ Ed THm)] irungbinhl -0.023875 | -0.022837 [0.1995
0hOmO0O0s |21 5 48.92108 105 42 9.51888| -5.640 | ' :
0hOm30s |21 5 48.94688 (105 42 9.60196| -1.595 < Khi higu chinh d¢ cao ang ten vao khoang
S s cach gia do duworc roi tlen hanh giai bai toan dinh vi
rung binh 21 548.9511 |105 42 09.50548|-8.756| tuyét doi cho két qua giéng nhuw trucrng hop dinh vi

tuyét ddi sau d6 tinh hiéu chinh gia tri d6 cao dng
ten vao do cao diém. Nhw vay, khi gidi bai toan
dinh vi tuyét déi, dé tiét kiem phép tinh, thwc hién
giai bai toan dinh vi tuyét doi sau d6 mai hiéu chinh
do cao ang ten vao két qua dinh vi;

» Khi khong hiéu chinh gia tri d§ cao ang ten
cltia may thu thi cac thanh phan toa d6 mat bang
khong thay ddi ma chi thay déi vé dd cao diém
(bang dung gia tri d6 cao thue cua ang ten).

Nhuw vay co thé thay rang gia tri dd cao ang ten
chi anh huéng dén viéc xac dinh dd cao ma khong
anh hudng dén gla tri toa do mét bang. Diéu nay
can lwu y khi str dung cong nghé GNSS dé xéac
dinh d6 cao cla céc diém can phal tinh hiéu chinh
chinh xac gia tri do cao ang ten ctia may thu.0
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(Xem tiép trang 47)
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5. Két luan

Véi dac diém thanh phan vat chat mau néu trén,
c6 thé &p dung phu’0’ng phap tuyén trong lyc thu h0|
cac khoang vét nang co ich trong mau, tuy nhién can
Iy y la thanh phan khoang vat nang phan bd chd yéu
trong cap hat min nén rat dé méat mat trong qua trinh
tuyén. Sau khl thu hoi toi da cac khoang vat nang co
ich h'ong mau sé ap dung cac phu’ong phap tuyén tir,
tuyén dlen trong Iwe, tham chi st dung ca phuomg
phap tuyén noi dé thu hoi riéng ré cac san pham
quang tinh inmenit, zircon, rutin, monazit dat chét
lwong thwong pham. O

Nguwoi bién tap: Tran Véan Trach

SUMMARY

The paper introduces the material of titan
ore in the Binh Thuan red sand layer. The

authors also suggest the directions for
technology of processing to receive different
fine ores with necessary quality.

SO SAINH KET QUA...

(Tiép theo trang 27)
Nguwoi bién tap: V6 Chi My

SUMMARY
GNSS measurement is in fluenced by |

many difference error sources, such as |

atellite clock error, receiver clock orrer,
multi-path effect, the effects of ionosphere,
troposphere, the correction by the
eccentricity of antenna phase center... To
ble to get results when solving the satellite
positioning problem with high accuracy need §
o calculate the effects of those error
presented above for the |

sources
measurement. When calculate correction of |
receiver antenna height, can calibarate in |
two ways: (1) calculate correction for the |
‘measurement and then solving satellite |
ositioning problem or (2) solving satellite |

positiong problem and then

aper presents the

_calculate correction of receiver
height which presented above.

NGHIEN CUU GIAI PHAP...

(Tiép theo trang 37)
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Ngwoi bién tap: Dao Diac Tao

SUMMARY

Water drainage is very importance ‘in
Mmlng industry, especnally in underground
mining. However, in our country, the
technology of water drainage in underground
mining is still obsolete. With the ability of
nowaday technology and the actual situation
of mining labour, automation for mining |

drainage is necessary. The paper mentions
the real analysis of mining drainage pump
| system in Vietnam and suggests automation
| solution for the system.

calculate |
_correction of antenna receiver height. This |
‘ results of absolute |
ositioning problem using two ways for |
antenna |
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