Nghién ctiu - Ung dung

KHAO SAT PQ CHINH XAC MAY DO CONG TRINH NGAM
THEO PHUONG PHAP CAM UNG DIEN TU

NGUYEN VIET HA
Dai hoc M3 - Dia chét

Tém tat:

Ban db céng trinh ngém Ia tai liéu co s& dé quén ly, str dung, céi tao stra chira céc céng
trinh ngdm hién cé va ciing la tai liéu hét strc quan trong, khéng thé thiéu cho viéc thiét ké,
xay dung céc céng trinh & trén ciing nhw & dudi méat dat. Trén thé gidi hién nay cé nhiéu
loai méy do theo nguyén tic Rada xuyén dat hodc theo nguyén tac cam (g dién tir. Trong
nwéc hién nay cac méy do céng trinh chu yéu hoat déng theo nguyén tic cam ing dién tcr
nhw méy do IT4, may do céng trinh ngdm U-SCAN/SCANMITTER. Bé&i vdy muc dich dat
ra cua bai béo la khdo sét d6 chinh xac may do céng trinh ngdm theo phuong phap cdm

teng dién ter.

1. Co’ s& ly thuyét ciia may do cong
trinh ngam hoat dong theo nguyén tac
cam (rng dién tw

Dwa trén nguyén ’géc cam L’mg dién tu
may do cong tr‘mh, ngam dwoc ché tao gom
ba bd phan chu yéu: bd phan phat séng, bd
phan thu (ang ten) va b phan chi bao.

B6 phan phat duwoc noi voi cbng trinh
ngam co tinh dan dién, xung quanh céng
trinh ngdm sé xuét hién tw trwong thay dbi
v&i tan sb clia may phat. Tir trudng nay sé
cdm (ng mot day dan kin duwoc dua vao
trwong d6 va tao thanh dong dién thay dbi
c6 cung tan s véi may phat [1,2].

Vi cwdng do cua tir trwdng thay déi trong
mat phang vudng géc vé&i truc cla cong
trinh ngdm nén néu di chuyén &ng ten cla
may thu trong mat phang dé thi dwa vao su
thay ddi ctia dong dién cdm (rng (tin hiéu
am thanh) sé xac dinh vi tri cta céng trinh
ngam.

Theo dinh luat Bio - Savart - Laplax
cwdng do tlr trwdng trén mot day dan tron,
thang dat trong mét méi trworng ddng nhét,
khéng dan dién dwoc biéu dién bang cong
theee [1,2]:
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H=_ (1.1)

Trong do: H - véc to cwdng do ti trvdng;

| - cwong do dong dién trong day dan
(cbng trinh ngam);

r - ban kinh véc to.

Trong trwdng hop péy r ]é khoang cach
twr truc cépg trinh ngdm dén diém do tim
trén mat dat, trong‘mét phang vuéng géc vdi
truc céng trinh ngam nhw (hinh 1).

X M u
_______________ p_D"
o 2y
//
h ///r
e
e
/\/

(R :

Hinh 1: Céc thanh phén véc to cua cuong
do toe trurong H
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Chon mét hé toa dd phang OXZ ndm
vubng goc véi hwdng truc cong trinh ngam
c6 gbc toa dd O nam trung véi truc clia cong
trinh ngadm, truc OZ hwéng 1&n trén theo
phwong day doi, truc OX nam ngang trong
mat phdng vudng goéc véi truc cong trinh
ngam. Khi d6 tai mot diém M trén mét dat,
cac thanh phan H, va H, cla véc to cuong
dé tw trwvong H sé la:

H, = Hcosg
H,=Hsing

(1.2)
(1.3)

o - Ia goc nghiéng cua OM so véi mat
phdng nam ngang

. X h
Vi COS(D_; va smq}:; nen

2Ix
H=—"73

thay r* =h? + x* ta co:
2Ix

2Th
Heping (1.7)

T c6ng thire (1.6) cho thay khi x = 0 thi
H, = min = 0, trc la tai vi tri mat bang céng
trinh thi H, = 0. Tiép tuc khéo sét cho thay
H, = max khi goc ¢ = 45° tai vi tri do thi

(1.6)

. . I
X = % h va gia tri cyc dai H**__Ta
Dwa vao cac gia tri H,max va H,min, ta
c6 thé xac dinh dwoc ‘vi tri mét bang va do
sau cla cong trinh ngam. Tiép tuc khao sat
gia tri Hy cho thay khi x = 0 thi H, dat gia tri

cwc dai va ﬁf‘i_l
L

Nhw vay cé thé diéu chinh ang ten cla
may thu dé nhan duwoc dong cam ng sinh
ra chi do Hy hay H, cia cuwong do tw
tredng.

2. M6t s6 may do céng trinh ngam
hoat dong theo nguyén ly cam rng dién
tor

2.1. May doé céng trinh ngam IT-4

May do IT-4 (H-04): B6 phan may phat
xung tan sb dwoc ndi lién véi cong trinh
ngam (vat dan dién bi vui 1ap duoi dat) va
bd phan may thu, thu tin hiéu th& cap theo
nguyén ly cam rng qua loa dién dong, phan
biét cworng do tin hiéu bang am thanh. St
dung nguyén ly ghi &m thanh nay chi c6 thé
phan biét dwgc tin hiéu hiru ich cé cwdng
dd I&n hon nhiéu 1an phong nhiéu tir cac vat
thé khac & trén va dwdi méat dat, nhw vay chi
c6 thé phat hién cac dbi twong khao sat 1a
vat thé don, khéng nam gan cac vat thé
nhiém tir khac.

May IT-4 c6 nhirng dac tinh ky thuat sau:
+ Dién ap cua may phat: 18+2v (pin);

+ Tan s6 may: 900-1100 Hz;

+ Dién ap cua may thu: 4,5+0,5v (pin);

+ Dong cung cap cho may phat: = 300

mA (12 pin dai dung trong 8 gi®);

+ Dong cung cép cho may thu: = 10 mA
(4 pin tiéu dung trong 24 gi®); Ang ten dat &
vij tri 0°, 45°, 90°.

Theo ly lich, may do IT-4 ché tao dé xac
dinh vij tri trén thwc dia cda cac cong trinh
duwong 6ng kim loai va duwdng cap tai dién
ngam dwdi dat & dd sau khéng qua 10m va
trén khoang cach khong qua 1km tw vi tri
dat may phat.

C6 hai ché d6 hoat dong:

+ Ché d6 thu dong: Dé xac dinh vj tri cta
cap tai dién dang hoat dong;

+ Ché do chu dong: Bé xac dinh vi tri cia
duwong 6ng va dwong day cap khong tai
dién bang cach sir dung tr trwéng tao ra
bang may phat cé day ndi véi cdng trinh can
tim kiém. May IT-4 khong c6 kha nang tim
kiém cac loai cdng trinh phi kim loai, ké ca
dwong 6ng gang.

2.2. May doé céng trinh ngam U-
Scan/Scansmitter
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May do U-scan & Scansmitter, tuy cling
dwa trén nguyén ly cau tao nhw may do IT-
4, nhwng cé kha nang (rng dung tot hon[2].

May c6 3 ché d6 do:

+ Ché d6 P (Power mode): phat hién va
xac dinh vj tri dwong day dién & tan s6 50-
60 Hz dang c6 dong dién chay qua.

+ Ché do R (Radio mode): phat hién va
xac dinh vj tri dwéng dng kim loai, day cap
dién, day dién thoai va cac vat dan kim loai
khac (khoéng tai dién) & cac khu viec cé tram
phat séng radio manh. Séng radio dién cao
thé gay ra dong dién mat dat cé xu hwéng
chay theo tuyén c6 dién tr& nhd hon dat
(chinh la cac dwong éng va cap kim loai
dwdi méat dat dang can tim). T trwéng cla
dong dién nay co thé phat hién dwoc bang
U-scan lam viéc & mode radio. Trong
trwdng hop nay ché do lam viéc gibng nhw
& power mode nhwng tin hiéu yéu hon.

+ Ché d6 S (Scansmitter): Scansmitter
phat xung dién roi rac dang dong ngat
khoang 7 1an trong 1 gidy truyén tin hiéu vao
vat dan dién qua angten vong. Scansmitter
c6 thé ndi day tiép xuc véi cong trinh ngadm
hoac khéng (dung dién cam (rng). Cac xung
dién phat ra tao thanh trwéong cam ng &
c6ng trinh ngdm va dwoc phat hién bang U-
scan. Ché do do S cho phép tim kiém cac
dwong 6ng va cap kim loai khi khéng co
diéu kién phat hién bang power mode va
radio mode.

3. Thwc nghiém do céng trinh ngam

Dé danh gia do chinh xac cla viéc do
céng trinh ngdm bang may do theo nguyén
li cAm &ng dién tir, tac gid da tién hanh st
dung may IT-4 dé tién hanh do céng trinh
ngam tai khu A truéng Dai hoc M6 Dia chét.
Cac dbi twong cong trinh ngdm trong khu
vwe chi yéu la cac duwong dng cap nuéc
bang kim loai. Vi tri dworc chon dé danh gia
dd chinh xac ctia may do la nhirng noi co
thé xac dinh dwoc chinh xac vi tri va do sau
duweng dng nhw vi tri ddng hd nwéc, gan cac

hdé ga hodc vi tri cé thé do trwc tiép duong
dng. Sau khi do dac thwc nghiém va tham
khao moét sé tai liéu [1,2,3], tac gid co mot sb
nhan xét nhuv sau:

+ Nhitng ngudn sai sb chi yéu la kha
ndng phan gidi cia may do, sai s6 do dat
ang ten ciia may thu khéng dung vao vi tri
mong mudn, sai s6 do anh hwéng cla
nhiéu.

+ Kha nang phan giai ctia may dwoc biéu
thi bang d6 nhay ctia may. Kha nang phan
gidi phu thudc chi yéu vao cac thong sé ki
thuat cia may va dé sau cuia cbng trinh
ngam. Mat khac d& nhay am thanh cla
nguwdi quan sat cling anh hwéng toi do
chinh xac cta cong trinh ngam. Déi v&i may
do cong trinh ngdm IT-4, kha nang phan giai
dat do chinh xac 5cm vé vi tri mat bang va
10cm vé vj tri do sau.

+ D6i voi ang ten clia may thu khi dat truc
cla ang ten vao vi tri cho trwéc thwong
duwoc wéce lwong bang mat. Néu sai sb nay
khodng 1° va d6 sau cua céng trinh ngam
khodng 3 mét thi sé c6 sai sb xac dinh vij tri
mé&t badng m, = 5cm va sai s6 xac dinh do
sadu my, = 10cm.

+ Nhiéu do cac dong dién bén ngoai gay
nén lam khé khan cho viéc thu nhan tin
hiéu, khé phan biét cwc tri, giam dé xa
truyén tin hiéu va kha nang phan giai cta
may.

+ Khi & gan cong trinh ngdm dang do cé
cac dién ngam hodc cong trinh ngdm khac
co tinh chat dan dién thi sé tao thanh tw
trwdng tbng hop. Trong trudng hop nay véc
to twr trwdng khéng tao thanh dang hinh tron
nira ma co6 dang elip, ban truc cia né sé
nghiéng so v&i mat dat mot goc nao doé phu
thudc vao vi tri twong hd clia cac cong trinh
ngam. Vi thé khi dung ché d6 cwc tiéu va
cwc dai dé xac dinh vi tri va do sau clta cbng
trinh ngém, sé khong nhan dwoc vi tri va db
sau dung cua no.

Theo li thuyét va thywc nghiém cho thay
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ddé chinh xac cta phwong phap ‘phu thubc
vao d6 sau cua cong trinh ngam. Trong
vung nhan duwoc tin hiéu rd rang, sai so
duwgc tinh theo cdng thire:
my (cm) = 7,5h(m)
mp, (cm) = 13h(m)
4. Két luan

Céac may do cong trinh trinh ngam hoat
déng theo nguyén tac cdm (rng dién tir dam
bdo dd chinh xac khi dd céng trinh ngam
bang vat liéu dan dién.

(1.9)

Dé khac phuc anh huéng clia cac ngudn
sai sb va nang cao do chinh xac do cong
trinh ngadm, ngudi ta dung may do nhiéu tan
s0.

C6 thé két hop may do cong trinh ngam
hoat ddng theo nguyén tac cdm &ng dién tir
va may do codng trinh ngdm theo nguyén tac
khac dé nang cao do chinh xac va hiéu qua
clia viéc do tim céng trinh ngdm.OQ
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UNG DUNG CONG NGHE VIEN THAM.....
(Tiép theo trang 45)
Summary

Applications of remote sensing technology to establish land cover following the
classification guidance of Intergovernmental Panel on Climate Change (IPCC) for
monitoring the natural resources and climate change.

Dr. Tran Tuan Ngoc, Eng. Vu Thi Tuyet, MSc. Nguyen Thanh Nga, National Remote

Sensing Department

MSc. Nong Thi Oanh, University of Mining and Geology

Land cover plays an important role in the monitoring of environmental resources and cli-

mate change, the changes of the objects on the Earth’s surface have a close relationship
with the changes in the environment and climate. Therefore, land-cover change analysis is
one of the typical applications of remote sensing technology in monitoring natural
resources, nature and climate change. Accurate and timely analysis of changes on the
earth’s surface plays an important role in understanding the relationship and interaction
between man and nature, servicing the management of different levels and departments.
With its competitive advantages, remote sensing technology facilitates monitoring and
rapid assessment of land cover change on a large scale that traditional methods hardly
achieve. In this article, we want to introduce a method of land cover mapping using remote
sensing technology, complying with the classification guidance of Intergovernmental Panel
on Climate Change (IPCC), aiming to build a database to assist in natural resources and
climate change monitoring.O
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