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VE CONG NGHE LIDAR

1. Gigi thiéu vé céng nghé

6ng nghé LiDAR la hé théng tich hop
@gc‘im 3 thanh phan chinh: Hé théng

dinh vi toan cau GPS; Hé théng thiét
- bi quét Laser va Hé thdong dao hang quan
tinh INS (IMU). Hé théng dinh vi toan cau
GPS c6 nhiém vu xac dinh chinh xac toa do
khong gian clia thiét bi quét Laser dat trén
may bay; Thiét bi quét Laser thuc hién cac
chlic nang phat cac chum tia Laser xuéng
cac do6i tugng trén mat dat, thu nhan tia
phan xa va thu nhan cuong do tin hiéu cla
tia phan xa tir d6i tuong; Hé théng dao hang
quan tinh INS st dung may gia téc dé xac
dinh vi tri khong gian cla déi tugng trong
trang thai déng, cac con quay dé do géc
dinh huéng cla cac truc may gia toc trong
hé toa d6 quan tinh, dé tinh ra géc dinh
huéng cla tia quét trong khéng gian, déng
thdi thuc hién cac chlc nang tinh toan xtr ly
dir liéu luu trit va diéu khién hoat doéng cac
thiét bi clia toan b hé théng.

Trong ting thdi diém phéat va nhan tia
Laser thi goc dinh huéng tia quét, thdi gian
di va vé cla tin hiéu, cudng dé tin hiéu phan
dudc xac dinh va dudc ghi nhan lai nhd hé
thong IMU. Hé théng GPS xac dinh toa do
khong gian XYZ clia tam anten may thu. Két
hdp véi cac théng tin vé mai trudng truyén
sbng, cac sai s8 clia c4c thiét bi va bang cac
phan mém x{ ly sé liéu sé cho ra hang loat
diém cla bé mat dugc quét cb toa do, do
cao. Tap hop cac diém nay tao thanh dam
may diém véi mat do day d#c biéu thi chi tiét
bé mat dia hinh. V6i mbi diém c6 toa do
dugdc gan véi cac thudc tinh thé hién qua
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cudng do tin hiéu tré lai cla tia Laser. Di
liéu nay sé tao ra anh Ortho cudng d6 xam.

2. V& ciu hinh cua hé théng: Gém céac
phan doan

* Doan khéng gian bao gom:

1. Thiét bi bay;

2. Hé thong LiDAR;

3. Hé théng dinh vi va dinh huéng;
* Doan mdt dat bao gom:

1. Tram thu GPS vi phan;

2. Hé théng phén cing va phan mém dé
dong bdé hoa va ghi nhan tir song tai gian
ti€p. (Xem hinh 1)

3. M&i quan hé khéng gian cla cac
thanh phan trong hé thong

Cac vector biéu dién méi quan hé khéng
gian cla cac thanh phan cla hé théng dudc
biéu thi trén hinh v& sau: (Xem hinh 2)

Cd sd toan hoc clia toan bd hé thdng
dugc xay dung trén phuong trinh co ban
sau:

G=r, +5 (1)

Trong d6: G - 1a vector xac dinh vi tri
khdéng gian clia diém trén bé mat Trai dat
trong hé toa do dia tam; r, - vector xac dinh
vi tri khong gian cla tam thiét bi quét Laser
§ - vector xac dinh vj tri diém trén Trai dét
trong hé toa d6 cla hé théng quét Laser.

Trén thiét bi bay, hé théng LIDAR dugc
gan két véi anten may thu GPS va hé théng
IMU bang cac canh tay don (arm). Cac hé
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théng IMU, GPS déu cb6 cac hé toa do
khong gian riéng. Do vay dé thuc hién dugc
phép coéng vector (s6 3.1) phai thuc hién cac
phép xoay cac hé toa do trong khéng gian
Ung v@i cac phép xoay, sé cd cac ma tran
quay riéng ma cac phan t& clia chang la 3
gbc xoay:

Gyesss = Tiwosss + (A)ZGS84 (A)ﬁw (A)iMU Sy

(2)

Trong d6: (4) ., 1 ma tran quay cla cac

truc hé toa do cda IMU véi cac goéc nghiéng

doc@; nghiéng ngang  va géc xoay x (thé

hién trén hinh vé 2). Cac phan ti cia ma
tran (4)# =~ dugc tinh nhu sau:

ag 4y 4y 3)
H
(Dpw =6, an ay
a3 4y dy

a;; = cos (K).cos(9);

a;, = sin (K).cos(¢);

a;;= -sin(@);

a,, = cos (K).sin(¢ ).sin(@ ) —sin( K).cos( ) ;
a, = sin(K).sin(¢ ).sin(@) —cos( K).cos(®) ;
8y, = cos (¢ ).sin(w) ;

a,; = cos (K).sin( @ ).cos(w) —sin(K).sin(®) ;
a;, = sin(K).sin(¢ ).cos(@) —cos(K).sin(®) ;
a3 = cos(@ ).cos(w);

Con ma tran quay (4)7”* s dung dé
bién ddi toa do thiét bi vé heé WGS84, Ia
ham clia cac gia tri d6 vi @, va do kinh A, ;
dugc tinh nhu sau:

—cos(Ag).sin(@,) —sin(A,) —cos(A,).cos(D,)

(A)F@8 =] —sin(A,).sin(@,) cos(A,) —sin(A,).cos(®,)
cos(®,) 0 sin(®,)

4)

Riéng ma tran (4)™V , c6 cac phan tlr

dugc tinh tir cac sai s6 goc dinh hudng ¢
dw ,va ok cla hé IMU:

b, by by
A" =b, by byl|; )

by by by
b, = cos (dK).cos(d@);
by, = sin(dK).cos(d¢ ) ;
b3 = - sin(de );
by, = cos (dK)sin(d @ ).sin(dw) - sin(d K).cos(@dw) ;
by, = sin(dK).sin(d ¢ ).sin(dw) —cos(dK).cos(dw) ;
by = cos (d¢).sin(dw) ;
by = cos (dK)sin(d@).cos(w) —sin(d K).sindw) ;
by, = sin(d K).sin(d ¢ ).cos(d@) —cos(d K).sin(d @) ;
by, = cos(dg ).cos(dw);

Trong hé toa d6 (L) cla thiét bi quét,
khoang cach nghiéng (slant ranger) tiic thoi
(instantaneous) dudc tinh theo cong thirc:

sin(d).sin(&)
—cos(9) )
sin(d).cos( &)

SL =(S+ Sadd)'

Vi
0 = 2.arccos[cos (&,,).sin(y,, ).sin(&) +cos(y,, ).cos(¥)];

sm( a(a)- Sin( Yu )
cos( oy, ).sin( ¥y, ). cos( ) + sin(y,, ).sin(¥)

& =—arctan[

Cac gia tri goc dinh hudng cla tia quét
dudc thé hién trén hinh vé 2; trong dé:

S - la khoang cach nghiéng (slant ranger)
do dudc;

o, - goéc quay tdc thdi cla truc moétor;

¥ - gbc nghiéng cla truc motor;

Nhu vay, duéi dang t8ng quan, vi tri ctia
diém trén bé mat Trai dat c6 vi tri dugc xac
dinh trong hé toa d6 WGS84 bang vector

GWGSB4-
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G = T+ (A @)y (0, K, ) 1y (80, K,80) M S, (S gas ¥V ss)
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4. Két luan

Nhu vay cong nghé LiDAR la mét cong nghé mdi, hién dai va rat phic tap, dang dugc
nghién clu va hoan thién phat trién va dudc (ing dung rat c6 hiéu qua trong linh vuc nghién
clu, quan ly tai nguyén va mai trudng. Su ra doi va nhanh chong Gng dung cong nghé
" LIDAR d3 md ra mot ky nguyén mdéi trong hoat déng cla cac nganh Trc dia va Ban do
trén thé gidi va & Viét Nam. Nhiing (ng dung cdng nghé LIiDAR rat kha quan, hiéu qué kinh
t& ciing rét 16n va la mot huéng di trong tuong lai clia nganh Tréc dia va Ban do.
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XAC PiNH MOT SO THONG TIN...
(Tiép theo trang 18)

Summary

DETERMINATION OF THE CHARACTERISTIC INFORMATIONS OF SEABED TOPOGRA-
PHY

Dang Nam Chinh

Hanoi University of Mining and Geology
Duong Minh Cuong

Center for Sea Survey and Mapping

Le Thi Thanh Tam

Hanoi University of Mining and Geology

This paper introduces a method for determination of the characteristic information of
seabed topography in investigative region by survey-line. This characteristic information
are necessary to technical planning for seabed mapping using singlebeam echosounder or
multibeam echosounder.Q
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