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Tém tit: Bii truong tir 1a yéu cdu kj thugt can thiét trong khdo sat tir hang khong. Cac
cong ty bay do dia vt ly trén thé gioi rat chii trong nghién ciru ché tao thlet bi, phuwong
phap ky thudt bay do dé nham han ché toi da s anh hwéng trieong tir thir cdp cia mdy bay
Ién két qua do. PJ nhay ciia cdc thiét bi do tir hang khong hién nay thirong nho hon 0,01
nT nén doi héi cong nghé bii truong tir phdi ¢é sw phdt trién trong ung. Su phat trién ciia
cong nghé GPS da givip cho phuong phdp bu truong tir c6 thém su hé tro tich cuwe. Cac
thiét bi do ghi, thiét bi bir truong tir, thiét bi GPS va phwong phap ky thudt thyc hién dang
dwoc sit dung rong rai hién nay da lam giam dang ké dnh hiong truong tir thir cdp ciia
mdy bay, nén két qua do c6 thé nhé hon 1 nT. Diéu nay c¢é y nghia rat l6n doi véi cong cdc
khdo sdt tir hang khéng d chinh xdc cao dang dwoc dp dung réng rdi trong viéc tim kiém
khodng san tir tinh yéu, tim kiém dau khi... O Viét Nam, bt trieong ti trong cong tac khdo
sdt tir hang khéng da dwoc dp dung tir ldu, dem lai chat heong cho tdi tiéu tir hang khéong
va hiéu qua dia chdt ciia phwong phap.

MO DAU

Trong khao sat tir hang khong, viéc loai bo (bu) truong tur thir cip ctia may bay lén két qua do
1a mot yéu t6 rat quan trong. Khi bay do tir hang khéng, gia tri truong tir do duoc 1a tong gia tri
truong tu cua Trai dat va gi tri truong tir thi cp cua may bay gay nén. Gia tri truong tur thir cap
gom gia tri truong tr sinh ra tir cac vat 1iéu co tu tinh céu tao thanh may bay; gia tri trudng tir cam
tmg do céc vt lidu c6 tir tinh sinh ra do cam tng v&i truong tir cua Trai dat; trudng tir sinh ra do
hoat dong cuta cac thiét bi dién tir, ddy din va céc cap tin hidu trén may bay. Ngoai ra trudng tir
thi cip con phu thudc vao dic diém trudong tir Trai dat tai khong gian xung quanh vi tri ciia may
bay.

Gia tri trudng tir cta cac vat liéu tir tinh ciu tao nén may bay it thay doi, trir khi c6 su thay doi,
stra chita 16n. Gia tri trudng tir sinh ra tir cam Gng v6i truong tir Trai dat thay d6i vé do 16n va
hudng, phu thude vao vi tri twong dbi cua may bay so voi truong tir cua Trai dat va su thay doi toc
do cua may bay. Gia tri truong tu thir cap co cudng do 16n c6 thé 1én tdi vai chyc nT giy nén anh
huong dang ké voi cac dau thu tir proton do nhay 1 nT hodc cac loai ddu thu c6 d6 nhay nho hon
0,01 nT hién dang su dung.

I. NGUYEN TAC BU TRUONG TU TRONG CONG TAC KHAO SAT TU HANG KHONG
Viéc bu truong tir trong khao sat tir hang khong duge tién hanh theo cac nguyén tic sau day:

1/ bat dﬁu thu truong tir cang xa than may bay cang giam anh huong truong tir cua cac vat liéu
¢6 tir tinh cau tao nén may bay, bang cach tha dau thu tur bang cap chiu luc kéo theo may bay khi
bay khao sat hoic gin cb dinh trén gia d& kéo dai vé dau hodc dudi hodc ddu canh may bay.



2/ Lap dit cac bo bu trudng tir dé tao cac trudng tir ¢6 hudng nguoc (khir bét) trudng tir phu
cua cac vat liéu tir tinh cau tao nén may bay.

3/ Thyc hién cac bién phap k¥ thudt bay do ddc biét dé ghi lai cac yéu t6 anh huéng theo dinh
hudng 3 chiéu twong doi cua may bay va tién hanh hi¢u chinh khi xtr 1y tai liéu do tir hang khong.

Il. CAC PHUONG PHAP BU TRUONG TU HIEN NAY TREN THE GIOI VA O VIET NAM

1. Bu trwérng tir trong cong tac khao sat tir hang khong trén thé gii

Hién nay, c6 2 phuong phéap bu truong tir trong cong tac khao sat tir hang khong:

a/ Str dung bo bu truong tir theo 3 thanh phan X,Y, Z, con goi 1a phuong phap bu truc tiép.

b/ Bu truong tir dua vao sy thay doi trang thai khong gian cia may bay trong méi trudng truong
tir thay doi.
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Hinh 1. Su thay doi trang thdi vi tri khéng gian ciia may bay theo 3 truc: ]
Yaw (phwong vi nam ngang), Roll (@6 nghiéng canh mdy bay) va Pitch (phwong thang
dirng) lam cho truong tur thir cap cua may bay thay doi.

Nam 1961, Paul Leliak [7] d& dé ra thuat toan loai bo anh huéng cia trudng tir thir cp ctia mot
chiéc may bay 1én két qua khao sat tir hang khong. Céac co s& cla ki thuat nay 1a mot hé thong
phuong trinh tuyén tinh xac dinh truong tir thir cap ctua may bay, dua trén trang thai khong gian
clia may bay trong truong dia tir. Cong nghé GPS phat trién cang tao diéu kién dé thyc hién viéc
bu truong tir theo phuong phap nay. Ngudi ta st dung t6i thiéu 3 dau thu GPS trén may bay theo
3 chidu X,Y,Z dé xéc dinh vi tri trang thai cia may bay trong khong gian truong dia tir. Phuong
phap nay da duoc nhiéu cong ty dia vat Iy hang khong trén thé gi6i ap dung.

K§ thuat bay bu truong tir dugce thuc hién theo trinh tu:



Hinh 2. St dung 3 dau thu GPS dé xdc dinh vi tri khéng gian ciia mdy bay phuc vu
bu truong tir.( MagCompwGPS.pdf, SEG )

Trong khu vuc gan ving bay khao sat, chon ving c¢é trudng tir binh on, gid tri truong tir thay
d6i khong dang ké theo truc X,Y, xac dinh diém trung tdm d¢é tién hanh bay qua d6 véi sy thay doi
cac trang thai khong gian ctia may bay. Thay d6i £5° theo phwong vi nam ngang (yaw), +5° theo
phuong thing dtng (pitch) va £10° theo d6 nghiéng ctia canh may bay (roll) & do cao tir 3000 dén
4000 m. Ty dong ghi gia tri truong tir khi thay d6i cac trang thai cia may bay. Gia tri nay tu dong
tham gia vao viéc bu trudng tir 1én két qua do dac trong qua trinh bay khéo sat.

Sau khi thyc hién cong tac bay bu truong tir néu trén, bat budc tién hanh cac phép bay thir dé
kiém tra sy anh huong cia trudong tir thir cap tr may bay 1én két qua do.

- Bay thir 4 huong (Figure of merit test - FOM TEST): Trong nhiing nam 1970, st dung mot tur
ké proton voi do nhay 1a 1 nT, sai s ctia bu truong tir khoang #12 nT . Hién nay véi viée sir dung
dau thu tir c6 do nhay nho hon 0,01 nT, k¥ thuat b trudng tir tw dong sai sd bu truong tir co thé
nhé hon 1 nT.
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Hinh 3. Két qua bay thir FOM bdng thiét bi: Pau thu tir: GEOMETRICS
(Cesium Split Beam) Model: G-8224; B¢ bu truong tu: S.A.D.M Compensation ......
Duong nét dam: Gia tri truong tir da bu. Puong nét thanh: gia tri truong tir chua bu.

- Bay xdc dinh do tré cua thiét bi do ghi (Lag test): Trong cong tac dia vt ly hang khong, su
anh huong thoi gian tré cia cac thiét bi dién tir 1én két qua do ghi 1a khong thé tranh khoi. Néu


http://www.qc-ool.com/download/2004SEG_MagCompwGPS.pdf

khong loai trir anh hudng ndy, sé gay ra sy “luon séng” trén dudng dong mirc cua ban dd truong.
bé loai trir anh hudng do tré cua thiét bi, nguoi ta tién hanh bay thur 2 huéng ngugc nhau trén 1
dbi twong di thuong dé xac dinh do tré cta thiét bi do ghi. Di thudng tir thudng duoc chon nhu cau
sit. Thoi gian tré c6 thé khoang tir 0,1 dén 0,2 gidy - twong duong véi khoang 10 m trén mat dat.
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Hinh 4. Két qua bay thir Lag Test: Pwong cham rdc: truong tir bay 2 huong nguoc nhau.
Duong nét dam: truong twr da hiéu chinh do tré.

2. Bu trwwong tir trong cong tac khao sat tir hang khong & Viét Nam
a. Thiét bi bu trwong tir cho céong tic tiv hang khéong:

O Viét Nam, chi c6 mot bo may tir hang khong duy nhét hién dang dugc st dung tai Lién doan
Vat Iy Dia chat dé tién hanh khao sét tir hang khong, phuc vu cong tac diéu tra co ban vé dia chét
va tim kiém khoang san. B6 may dugc str dung 1a may tir Proton Map 4, @6 nhay 1 nT. Thiét bj bu
truong tu gém 3 cudn day co6 161 bz‘ing vat liéu tu tinh cao dat theo 3 hudng X,Y,Z c6 dong dién
mot chiéu chay qua va mot bang diéu khién dé diéu chinh cudng do va chiéu dong dién, dé tao ra
truong tir ¢6 tac dung khir bot truong tir thir cap tir may bay. Viéc thay doi do 16n cac thanh phan
truong tir nay duoc thyc hién dé dang bang cac chiét ap diéu chinh dong mot chiéu: Iy, ly,l7 .

b. Phuong phap ky thudt thuc hién bu truwong tir:

~K§/ thuat bay bu truong tur bét bu(f)g phai thuc hién mdi khi thyc hién mot dé an bay madi hay
moi khi may bay co su stra chita 16n vé dong co [1].

Viéc bay bu truong tir duoc tién hanh nhu sau:

- Chon ving trudng tir binh 6n, ¢6 gradien thap, dia hinh tuong ddi bang phang, c6 mot diém
moc d€ nhén biét. Thuong diém duge chon la ngd ba song. Viée bu trudong tir duoc tién hanh khi
bay qua diém da dugc chon.

- Bu truong tir theo thanh phan ndm ngang XY (Yaw):

Huéng 0°-180°: (Théng nhit tén cdc dai lwong)

Khong co dong dién bu:

- Bay huéng 0° véi dong dién bu Ix = 0, Ghi xac dinh gid tri tir : To

- Bay huéng 180° voi dong dién bu Ix = 0, Ghi x4c dinh gia tri tir : T1so
- Xac dinh sy sai khac 2 huéng A =Tigo - To



Voi dong dién bu nao do:

- Bay huéng 0° voi dong dién bu Ix = 100 mA, Ghi xac dinh gid tri tir : To

- Bay huéng 180° voi dong dién bu Ix = 100 mA, Ghi xac dinh gid tri tir : T1so

-Xac dinh sy sai khac 2 huéng Ay =T - To

Tir céc gia tri Iy, A, A s& tinh duoc dong I can dat dé To = Tiso

Tir bang cong thirc : I=Ix X A/ A

Bay voi dong dién da xac dinh dwoc:

- Bay lai huéng 0° voi dong dién bu I, Ghi xac dinh gid tri tir : To

- Bay lai hudéng 180° voi dong dién bu I, Ghi xac dinh gia tri tir : T1so

-Néu To = Tigo két thic bu theo hudng 0°-180°

- Néu To <> T1go diéu chinh lai dong dién bu tiép tuc budc 3

Huéng 90°-270°:

Bay qua diém méc v6i 2 hudng 90°-270°,

Tién hanh twong ty dé xac dinh dong dién bu Iy.

Viéc bu truong tu theo thanh phan nim ngang X,Y nhu trén chua thé triét tiéu ’hé't anh huong
cua truong tir thir cap theo phuong X,Y. Vi€e loai bo thanh phén truong tur thir cp nay s€ duoc
tiép tuc sau khi tién hanh bay tdm hudng (deviaxia) va ty dong hiéu chinh bang phan mém khi xtr
1y tai liéu tir hang khong.

- Bii truong tir thanh phan thang dimg (Pitch): Trong dleu kién khao sat tir hang khong trén
vung dia hinh phuc tap, may bay thuong xuyén bay cam xubng (giam do cao) hay bay ngoc Ién
(lay d6 cao vuot nui). Sy thay doi vi tri khong gian nay tao anh huong lon nhét ciia truong tir thir
cap theo phuong Z. Goc may bay cam xudng thuong trong khoang tir 10° dén 30° so v6i mit phing
nam ngang.

Tién hanh bay cdm xudng hay ngoc 1én trén diém mdc dé xac dinh dong dién bu I,.

- Bay 8 huong: Sau khi dé xac 1ap cac dong dién bu Ix, ly, Iz bang phuong phap trén, thiét b
bu di loai trir dwgc mot phan déng ké truong tur thir cap 1én két qua do. Tuy nhién, van chua thé

loai trir hét anh huong cta truong tir thir cap. Viéc loai anh hudng duoc tiép tuc bang phuong phap
bay tam hudng (deviaxia) voi cac hudng bay la: 0°, 45°, 90°, 135°, 180°, 225°, 270°, 315°,

Céc thong s6 khi bay deviaxia dugc nhap vao chuong trinh hi¢u chinh va lién két tai liéu tir phd
gamma hang khong, chuong trinh s€ ty dong hiéu chinh vdi sy thay doi phuong vi may bay goc
nho nhat 5° [6].

KET LUAN

BU trudng tir thir cap ciia may bay trong khao sat tir hang khong 1a mot yéu cau ky thuat bat
budc, dic biét di véi viée do tir hang khong d6 chinh xac cao. Su tién bo clia cong ngh¢ thiét bi
do dac, cong nghé GPS hién nay di cho phép giam thiéu anh huéng cta truong tir thir cp 1én két
qua thu thap. O Viét Nam, cong tac bu truong tir da dugc thyc hién trong khéo sat dia vat 1y hang
khong. Két hop sir dung thiét bi bu truong tir 1ap trén may bay, phuong phap ki thuat bay bu
truong tr va phuong phap hi¢u chinh trong giai doan xu 1y tai li¢u do tir hang khong da loai bo



kha triét dé truong tir thi cap do thay doi huéng bay trong khu vuc truong tir Trai dat khong bién
d6i manh. Tuy con han ché trong viée bu truong tur thanh phan cam tng & ving truong tir bién d6i
manh hoic dia hinh phan cét, nhung hiéu qua cta cong tac khao sat tir hang khong di duoc khang
dinh trong cong tac didu tra co ban dia chat va tim kiém khoang san.
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