Trao d6i - Y kién

PHAT TRIEN CAC MODULE HO TRQ UNG DUNG
HE THONG TiCH HQP LIDAR-MAY ANH SO TRONG
THANH LAP MO HINH SO PO CAO VA BINH PO TRUC ANH

PGS. TS. NGUYEN TRUONG XUAN®, TS. CAP XUAN TU®, KS. MAI VAN SY®
O Truong Pai hoc Mé-Dja chét;
@ Téng Céng ty Tai nguyén va Méi truong Viét Nam;
@ Cbng ty C6 phén Tw van thiét ké cong trinh xay dung Hai Phong

Tém tat:

Bai bao nay gioi thiéu mét s6 Module duoc xay dung dé hé tror img dung hé théng tich
hop LIDAR - May anh sé trong thiét ké ky thuét, xc ly théng tin dé thanh Iap mé hinh sé do

cao va binh dé trurc dnh & nwoc ta.
1. Pat van de

6ng nghé LIiDAR - Light Detection And
CRanging la cong nghé tién tién hang

dau trong hé thdng cac céng nghé thu
thap di¥ liéu khéng gian trén thé gidi. Cong
nghé nay da mé ra mét ky nguyén mai trong
linh vwe Tréc dia - Ban d6, n6 cho phép thu
nhan, hién thj dd cao chi tiét bé mat dia hinh
va tao anh cwong d6 xam nhanh, chinh xac.
Hé théng LiDAR tich hop v&i may chup anh
s8, ngoai tao mé hinh sb dd cao, con tao ra
binh @b trwc &nh, anh phéi canh 3D va céac
san phuc phuc vu da nganh khac.

Khi trién khai ap dung céng nghé LiDAR
dé thu thap va xay dwng co sé& dir liéu
khéng gian mét khu vwc sé phai thyc hién
theo 3 giai doan:

Giai doaq 1: Nghién,cu’u nhiém vu, wéc
tinh théng s6 va thiét ké ky thuat chung;

Giai doan 2: Thiét ké bay, thuc hién bay
quét va xtr ly div liéu;

Giai doan 3: Chuyén giao thanh quéa cho
khau san xuét tiép sau;

Phan mém chinh hang cha yéu thwc hién
cac nhiém vu trong giai doan 2, trong thuc
té san xuat, nhu cdu gidi quyét van dé ky
thuat phat sinh trong giai doan 1, 3 va ca

trong giai doan 2 lai rat da dang. Khi bat dau
trién khai dw an, rat can phai wéc tinh mat
do diém quét laser, dd phan gidi mat dat cia
anh phu hop theo yéu cau nhiém vu dét ra;
wéce tinh cac théng sb tbi wu vé dd cao, van
tbc, tAn sd phat xung, théng s6 may anh;
quan ly dir liéu; wéc tinh khéi lwong bay
quét va chup anh (giai doan 1); tinh chuyén
s liéu cho phu hop cac tng dung cutia khau
san xuét tiép sau (giai doan 3); tro’ giup, m&
rong chuan hoa DEM trong phan x& ly di
liéu (giai doan 2)... V&i cac nhu cau ky thuat
thwc tién néu trén, ching ta can phai xay
dwng cac phan mém hé tro khi (rng dung
phu hop véi diéu kién san xuét cua Viét
Nam.

2. Gi&i thiéu cac Module phan mém hé
tro

2.1. Modul hé tr tinh cac thong so6
thiét ké

* Modul “Uéc tinh mat dé diém quét
laser va dé phan giai anh” (Xem hinh 1)

Mat d6 diém quét laser khi wéc tinh trong
thiét ké ky thuat phu thudc chi yéu vao yéu
cau do chinh xac ctia DEM va c6 tham chiéu
t&i mat do diém DSM phuc vu nan tryc anh.
Uéc tinh mat dd diém quét laser dwoc tinh
bang cong thirc gan dung cla Arckermann.

TAP CHi KHOA HOC PO DAC VA BAN PO SO 17-9/2013 10



Trao d6i - Y kién

D6 phan giadi mé&t dat ctia anh gbc duoc wéc
tinh theo yéu cau cla ty 1& ban dd can thanh
lap. Sw wéc tinh cac théng sb nay mang
tinh tham khao, trong thwc t& phai linh hoat
lwa chon cho phu hop vé&i yéu ciu ky thuat
va cac diéu kién khac cta khu do. Modul
duwoc viét bang ngdn ngir Visual Basic.

* Modul “Ud¢c tinh va Iwa chon cac
thong so6 bay quét laser”

~Cong tac tinh toan va Iva chon cac thong
sO bay quét phu hop trong hé thong LIDAR

USC TINH MAT £ DIEM QUET LASER
B8 chinh x&c cia DEM (m) Luta chon:

02 ¢~ Khu bng phang

o Khu dd thi, ndi cao

w. Uoc tinh mat do diem quet laser va do phan giai anl » I

("~ Khu déing bAng, déi thap

Cancel

thuc té la gidi méi quan hé gitra dd cao bay,
van tbc bay, tan s phat xung, tan sé quét va
mat d6 diém quét laser, khodng cach can
dbi gitba hai diém quét laser gan ké theo
hwdng bay va vudng géc véi hwédng bay.

Modul nay sé tinh dé lwa chon cac théng
sb bay quét laser twong trng v&i nhau theo
cac budc gia tri thay déi cta tan sb phat
xung, tan s quét khi nhap théng sé van téc,
dé cao bay va goc mé quét. Khi Iwa chon
thdng s6, phai xuat phat tr mat do diém
quét laser va wu tién chon dé cao bay t6i da.

=] £
USC TINH DS PHAN GIAI CUA ANH
T4 16 ban dd cén thanh 13p { M)

|z000

B phén gidi &nh chup, Anh nén (m):

Mat dd digm quét laser: Khodng cach gitta cac digm | 02
{digmimz2) quetlaser {m):
| B phan gidi DSM cho nén fruc anh (m):
1 | |
05

QK | Cancel I

Hinh 1: Giao dién wéc tinh mat dé diém quét laser va do phén gidi dnh

1 VAN TOC BAY ki ahi|PS-AL = Khodng céch gita hai digm quét doc theo huging bay (m)

2 b0 CAOBAY PS-AC = Khod ng cach gila hai diém quétvudng gbc hudng bay (m)

3 Gée md quét PD = M&td didm quétlaser (@@m/md | [ [

4

& THONE 3O [nedphitonatktta| | | [ [ [ [ [ | [ [ | | [ | | [ [ |

§ T2 nsa quét (H)| 10 20 30 40 50 Gl 70 80 a0 100 110 120 130 140 150 160 170 180 190 200 240

7 b PE-AL

] PEAC

9 FU U.1% [} .44 1.0 /5 Y1 1.0k 1.21 1.36 1.97 1.5k 1.41 1.496 2117 225 241 25! 204 n 402 262

10 10 PS-AL

11 PE-AC

12 PD 015 030 045 060 nr7s 091 1.06 121 1.36 181 166 1.81 1.96 211 226 24 257 272 287 3.02 362

13 15 FE-AL

14 PS-AC

15 FD 0.15 | 030 045 | 060 | 0.75 | 091 106 | 1.21 | 136 | 151 166 | 1.8 186 | 211 | 226 | 241 257 | 272 | 287 | 3.02 362

16 20 FPS-AL | 2.50

17 PS-AC 2.65

18 FD 0.15 | 030 045 | 060 | 0.75 | 0.91 106 | 1.21 | 136 | 1451 166 | 1.8 186 | 211 | 226 | 241 257 | 272 | 287 | 3.02 362

19 25 PS-AL 200

20 PE-AC 1.66

21 PD 0.15 030 045 060 | 075 | D91 106 | 121 136 | 151 166 | 1.8 196 211 2726 | 241 257 | 272 | 287 3.02 362

22 30 PS-AL 167 167

3 PE-AC 1.94 1.33

24 FD 0.15 | 030 045 | 060 | 0.75 | 091 106 | 1.21 | 136 | 151 166 | 1.81 186 | 211 | 226 | 241 257 | 272 | 287 | 3.02 362

25 35 PE-AL 143 | 1.43

26 P5-AC 155 116

27 FD 0.15 | 030 045 | 060 | 0.75 | 091 106 | 1.21 | 136 | 1.51 166 | 1.81 186 | 211 | 226 | 241 257 | 272 | 287 | 3.02 362

28 40 FS-AL 125 | 1.25

2 PEAG 1.33 | 1.08

30 FD 0.15 | 030 045 | 060 | 0.75 | 0.91 106 | 1.21 | 136 | 1451 166 | 1.8 186 | 211 | 226 | 241 257 | 272 | 287 | 3.02 362

31 45 PS-AL 111 111 111

32 PS-AC 1189 | 098 085

33 PD 0.15 030 045 060 | 075 | D91 106 | 121 136 | 151 166 | 1.8 196 211 2726 | 241 257 | 272 | 287 3.02 362
Hinh 2: Giao dién woc tinh va lwa chon cac théng s6 bay quét laser
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|x|’ NGHIEP BAY GHUP VA H0 VE ANH - TM‘H’_‘H’Nl

27

lehi chu

1

2

3

4

5

B

7 [Hé théng LIDAR [Harrier 56|

g

9 Théng 5§ Gl trl Bsn vl Din gl
10 [Nhdp géc quet degrees (da) Ok

11 tad Dif ligu tinh dutie

12 |Nhap van toc bay mis Ok

13 100 | kméh Dif ligu tinh dudc

14 97 | kis D7 ligu tinh duiic

15| |Nh3ap dé cac bay m Ok

16 |Nhiap tan 58 quét Hz Ok

17 | |Nhap toc do phat xung kHz Ok

18 1,183 m Chigu cao bay tdi da
19 |86 rong duwing hay BE3 | m DT ligw tinh e

20 | |HIGu 5 udt bay quét 119 kritigic Khéng tinh thai gizn quay vang
21

22 |Khodng cach glita hal diém quet laser gn ks 0.71|m {doc huding bay) | D ligw tinh dude

23| |Khoang cach glita hal diém quét laser gan ké 0.77 |m (ngang huting bery) | DT ligu tinh duge

24 | |Mat 36 diEm quet lasar 1.81 | diém / o’ DT ligw tinh dutie

25 | |Buédng kinh chim fla quet & mat dat 0401 D ligu tinh dutic

2h

Hinh 3: Giao dién tinh cac thdng sb bay quét laser

Tan s6 phat xung phai lya chon twong tng
v&i dd cao bay va chi nén chon mat do diém
quét co ty 1é sai léch khoang cach gilra
chiéu doc va ngang khéng qua 25% (mau
vang). Modul dwoc viét truc tiép trén
Microsoft Excel.

* Modul “Tinh théng sé bay quét
LiDAR - H56”

Dé giup codng tac thiét ké bay chup va
chon chinh xac théng sb cai dat trong hé
théng LIDAR, Modul sé tinh cac théng sé cu
thé vé& dd rong dwdng bay, chiéu cao bay tdi
da, hiéu suat bay quét, khoang cach gitra
hai diém quét laser gan ké theo hwéng bay
va vudng goc voi hwéng bay va mat doé
diém quét laser khi nhap cac théng sé goc
quét, van téc bay, dd cao bay, tan sb quét,
tan sd phat xung. Modul duoc viét truc tiép
trén Microsoft Excel. Tl cac bang tinh nay,

nguoi thiét ké sé lwa chon cac théng sél toi
wu dé bay quét va cai dat cho hé thong
LiDAR khi bay.

* Modul “Tinh cédc théng s6 bay chup
anh”

Khi thiét ké va wéc tinh cac théng sb cho
may a&nh thi thong sb quan trong nhét I thoi
gian tbi thiéu cho mét 1an chup. Do cao bay,
van téc bay, dd phi doc, kha ndng thu nhan
dir liéu chup clha hé théng la cac tham sb
lién quan truc tiép dén thoi gian tdi thiéu cho
mot 1an chup. (Xem hinh 4)

May anh hang khéng chuyén dung c&
trung binh, thwdng di tich hop véi hé théng
LiDAR la Rollei AIC P45. Modul sé& wdc tinh
céac théng sd nhu thdi gian mét 1an chup &
cac do cao bay, d6 phu doc, van tbc bay
khac nhau; kich thuwéce thywe dia ngang va
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; _néunnr-; 500 0 G0 G5 700 750 600 650 900 %0 10001050 1100 1150 1200
2 Pixel size 0007 mm Kich thutc ngang ciia anh 475 63 50 618 BB5 713 761 BB 86 93 951 998 1046 1093 1141
3 pix (ngang) 77 Kich thuséc doc cisa nh 37 33 4B 464 S0 53 &1 G B3 BB 714 TS0 785 2 857
4 Ypix (doc) 5428 GSD 007 007 008 009 009 010 OM 01 012 012 013014 014 015 016
5 |Tieuew 51.7 mm

6 |Ténsé chup 0333 Hz Khodng cach ngang: dal - dal 333 30 399 433 466 499 5 AB6 599 B2 6B5 B9 TR TBA 79
7 Thai gian 1 kn chup 3.003 Khoang cach doc: anh - 3nh 13 157 1M 186 200 214 228 243 %7 M 286 30 34 328 3]
& 44 11764706 6502 15 1628

9 Thong 53 cal ¥t mis_kmh knthKCA ﬂ\':nmél 500 550 600 BS0 700 750 8O0 850 900 950 1000 1050 1100 1150 1200
10 |86 cao bay 500 m 20072 ¥ 6 002 71 79 86 93 100 107 14 121 129 136 143150 157 164 171
11 | Biie nndy BC bay &0 m 250 90 49 75 o003 57 63 B9 74 B0 BB 91 97 103 109 114 120 126 131 137
12 |Van tée bay 20 mis 00108 8 9% 06 48 52 57 62 67 71 76 81 86 90 9510 105 109 114
13 |Buic nhdy VT bay 5 mis ¥0 126 B8 105 004 41 45 49 53 57 B4 B5 69 73 78 82 86 90 94 98
14 [Téc 60 cla md 1000 15 400 144 78 120 004 36 39 43 46 50 54 57 61 64 68 7175 79 82 BB
15 (Chu ky Tgian_Min 3s 450 162 8 135 005 32 35 38 41 44 48 51 54 657 60 B3 B7 70 73 78
16 |B6 phii doc: 60 % 500 180 97 150 005 29 31 34 37 40 43 4B 49 5 54 57 60 63 66 69
17 |80 phii ngang 30 % 550 198 107 165 006 26 29 31 34 36 33 42 44 a7 49 52 &5 87| 60 62
18 B0O 216 117 180 008 24 26 29 31 33 35 38 40 43 45 48 50 52| 55 57
19 Goc chup 650 234 16 195 007 22 24 26 29 31 33 35 37 40 42 44 486 48 51 53
20 X0V 08° 700 252 1% 20 007 20 22 24 27 29 31 33 35 37 39 41 43 45 AT 49
21 \YFOv n3° 750 270 146 225 008 19 21 23 25 27| 29 30 32| 34 36 38 40 42 44 46
2 800 268 155 240 008 18 200 21 23 25 21 29 30 32 34 36 37 39 41 43
A 860 306 165 255 009 17 18 20 272 24 25 27 29 30 32 34 35 a7 39 40
24 900 324 175 7z 009 16 17 19| 21| 22| 24 23 27 23 30 32 33 35 36 38
% 90 342 185 285 0.10 19 17 18 20 21 23 24 6 7 29 30 32 33 35 36
% 1000 360 194 300 0.10 14 16 17 1% 20 24 23 24 26 27 29 30 3 33 34
x 1050378 204 315 0N 14 15 16 18 19 20 22 23 24 25 21| 29 30 31 33
2 1100 3% 214 330 on 13 14 16 17 18 19 21 22 23 25 26 21 29 30 31
2 1150 414 224 345 0.12 12 14 15 16 17 19 20 21 22 24 25 26 27 29 30
0 1200 432 233 360 012 12) 13| 4] 15 17| 18 19 20 21 23 24 25 26 27 29
31 1250 450 243 375 013 1.1 13 14] 15 16/ 1.7 18 19 21 22 23 24 25 26 21

Hinh 4: Giao dién tinh cac théng s6 bay chup anh

w, Tinh ty le anh, so duong bay va khoi luong anh chup {Rollei AIC P45} 7 ' il
Du liew vao
Do phu doc [p) |?g Tieu cu f [mm]: S
50 " ToadoBL ! l
Do phu ngang [g) |20 :
Do cao bay H [m]: + Khoang cach I I
TyleanhMal | 1300 (D& flight direction) Dy (ml {3000 D [m]{3300
Ket qua tinh
So duong bay: 16.45 So anh tren mot duong bay:  36.62

Tong so anh: 603

Khaoi tinh lai | Thoat |

Hinh 5: Giao dién tinh ty 1é dnh sé duong bay, téng sb anh chup cua dw an

doc cua anh; khoang céach gilra cac anh va
gitra cac dai va dd nhoé cuia anh. Cac sb
mau dd |a chi sb thoi gian nhé hon muc toi
thiéu cho mét 1an chup. Do vay, chi duwoc
phép chon dd cao bay, van tbc va dod pha
twong ng voi thdi gian chup.

* Modul “Uéc tinh khéi lwong anh”

Dung wéc tinh ty 1& anh, sé duwdng bay
va téng sb anh chup, twong trng véi d6 pha
doc, d6 phu ngang, tiéu cy may anh, dé cao
bay trong dy an. Modul dwoc viét bang
ngén nglr Visual Basic.

2.2. Modul phan mém hé tro’ xtr ly div
liéu

File di¥ liéu LIiDAR trwdc va sau xtr ly cé
mot dic thu 1a kich thwée rat Ign. Cach thic
quan ly, dinh dang, t6 chtrc file di¥ liéu cua
san phadm ra déi véi mdi phan mém xi& ly
LiDAR 1a khac nhau. Hién nay, hau hét cac
co s& san xuat I&n trong nwdc dang bién
tap ban d6 va lam di liéu nén théng tin dia
ly déu dung bd Mapping office
(MicroStation, IGeovec, IrasC, IrasB), MGE,
tram do vé anh s6 ctia INTERGRAPH hay
bé ArcGIS cua ESRI. Trong qua trinh &ng
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dung san pham cuia LiDAR (hé théng LIDAR
- Harrier56) cho san xuéat da gap mot sé kho
khan do dinh dang va té chirc clta dir liéu
LiDAR.

DPé thuan tién cho rng dung san pham
LiDAR phuc vu san xuét trong diéu kién cla
Viét Nam, Modul phan mém “Tinh chuyén
cac théng sb va div lieu LIDAR” c6 mét sb
module gitp thwc hién cac chuyén dbi dir
liéu phu hop véi yéu ciu ky thuat cta cac
phan mém hién dang san xuét trong nudec.
Phan mém dwoc viét bang ngdn ngir Visual
Basic.

File | Tools Help

1. Chuyen toa do DEM sang mui chieu khac
. Chia DEM thea manh Ban do

. Chia DEM theo tile

3
4, Tinh chuyen EO ku WE584 sang Xh {WNZ2000)

5. Tinh chuyen EQ ku WGS84 sang XYH (Dia tam YMZ000)
6. Tinh chuyen toa do *. TOR sang Raster (Arc GIS)

7. Tinh chuyen toa do *. TOR sang X¥h

8. Tinh chuyen toa do *. TOR sang Fet {Arc GIS)

9, Tinh chuyen toa do *, TOR sang Bil {Arc GIS)

10. Tinh chuyen toa do %vh (Coo.*) sang ASCII (Arc GIS)
11, Chuyen doi format ENh sang nxYh

12, Chuyen doi format nXh sang EMNh

w, Tinh chuyen thong so va du lieu LiDAR

2.3. Modul phan mém tao thw muc
quan ly dir liéu

D@ liéu gbc trong bay chup anh va quét
LiDAR c6 nhiéu chuing loai va kich thuwéc rat
I&n. Cac file dir liéu quét laser, GPS/IMU,
GPS mét dét, file anh gbc... dwoc thu nhan
theo ca bay trong trng ngay, tirng khu do.
D liéu trung gian trong qua trinh x( ly cling
cé rat nhiéu chang loai nhw point_cloud,
dsm_adj, dsm_fe, dsm_le, dsm_rgbi, devel-
op_sdc, intensity, coverage_dsm,
proc_laser, profiles, anh phat trién,
sbet file.... Trong qua trinh x& ly, phai

X

Xn BCOVA - TMY

Hinh 6: Giao dién tinh chuyén théng sé va diF liéu LiDAR

Tao cay thu muc cho du an [ Lidar)
Chon & d& Iuu o mue:
| 1. [58VE] =]
Tén du an:

wy, Quan ly du lieu du an (LIiDAR)

Mody khdi tao: wymmdd

=10] |

Them ngay bay quet lidar

Mgay: wymmdd

{« gt laser wa chup anh

]9

XN BC-OVA_TMY

" et lazer

Cancel

Add | Cancel

Hinh 7: Giao dién quan ly di¥ liéu
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thwong xuyén lay di liéu cla bwéc nay dé
thwc hién buéc xi Iy sau. Néu khong coé sw
quan ly tét, nguwdi thao tac xr ly sé rat dé bi
nham |an, qua trinh tim kiém, tao dwdng link
gitra cac may ciing hay sai sét, nhét |a cuing
mot thdi diém cé nhiéu ngay bay quét, nhiéu
khu do cung thi cong va xt ly.

Xuét phat tlr nhu cau thwc té san xuéat va
@& quan Iy tét div lidu gbe, di lidu da xi 1y,
théng nhéat tén goi thuw muc, tén va phan loai
di lidu, Modul phan mé&m “Quan Iy de liéu
dw an (LIDAR)” sé khac phuc cac van dé
nan gidi trén. Modul dwoc viét bang ngén
nglr Visual Basic.

Cac di lieu gbc va xt ly trung gian quan
ly theo tirng boot (ca bay quét — mét ngay
c6 thé c6 hon mét boot). Cac div liéu xi ly
cudi cung da kiém tra (d& giao nop) duogc
quan ly trong Project_ cua khu do.

2.4. M6t s6 cac macro dung trong
chuin hoa DEM/DTM

Khi thanh 1ap DTM cho khu vwc phirc tap
(khu d6 thj va viing ven), d@ liéu LIDAR sau
khi loc tw dong, kiém tra va xt ly trén phan
mém cla LiDAR tao mé hinh sb dia hinh, c6
thé van con s6t hodc chwa chuan xac.
Théng thwéng la dung binh d6 anh s (mau)
mé trung khép véi DTM dé kiém tra dd hop
ly va phat hién 16i cia DTM. Pay la cong tac
chuan hoa lai DTM.

Do sb lwgng khoa xt ly LIDAR rat han
ché va khi khéi lwong dy an nhiéu, cdng tac
chuin hoa DTM sé& doi hdi kha nhiédu thoi
gian, coéng strc. D& nhiéu ngudi cling tham
gia chuan hoa DTM, gidi phéng nhanh san
pham, cé thé sir dung mét sé Macro viét hé
tro dé chuan hoa DTM dwa trén phan mém
phé théng MicroStation va ArcMap. Céac
macro nay dwoc viét bang ngén ngi Visual
basic trong méi trdng Microstation.

Két qua cudi cung qua trinh chuan hoa
sé co hai file DTM theo 6 lw&i (grid): mot file
& dang text, mét file & dang raster. Cac file
DTM dang text co kich thuwéc file [&n, nhwng
c6é thé dung cho moi phan mém:; file dang
raster c6 kich thwéc file rat nhd va chi ding
cho cac phan mém GIS.

* Macro coo2text.ba: Do sb lwong diém
trén file DTM rat I6n (manh 1/2000 &
70mb), phdn mém MicroStation khéng doc
dwoc, nén cac file can chia nhd ra thanh 4
file dé doc va thao tac thuan lgi.

* Macro buldozer.ba: Chwong trinh sé
chay lan lwvot chuan hoa diém DTM trong 4
file DGN dwa vao file sb hoa da gan 3D trén
*.dgn. (Xem hinh 9)

* Macro dgn2txt.ba: Theo quy dinh, cac
san phdm DTM, binh d6 anh déu dong goi
va quan ly theo manh ban d6. Macro
dgn2txt.ba chay trén méi trwong cula

CTRINH CAT COO2TXT THEO VUNG NHO

Chon Files [*.coa) [*.tst] dau vao:

[talintS72074. coo][talint5 74074, coa)

W Chiara 4 File *1(2,3.4).txt ?

Ten File ra | 1194

Ok

Cancel

Hinh 8: Giao dién macro chia file dir liéu DTM
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File toa do

Thong so
Lv [Diem] =1, co=0 Sai so Max
File so hoa 0.10000
L+ [dcao chuan] =50 He zo thu
L fill [duong] =12 10.0000
L Cut [mat nuoc] = 11
Ly bul [Cay nha) =10
[T Chay1file?

LCancel |

Chay CT tu File dang mo [file dgn so hoa)!

Hinh 9: Giao dién macro chuan hod DTM

MicroStation thwc hién xuét file DTM theo
dinh dang quy dinh d& lwu tri» va giao nop.
(Xem hinh 10)

3. Két luan

Céac Module phan mém trén da dwoc ap
dung trong wéc tinh théng sb thiét ké, thuc
hién bay quét, quan ly va x& ly di¥ liéu
LiDAR - anh sb trong cac dy an san xuét
cta Tdng codng ty Tai nguyén va Mai truéng
Viét Nam. Két qua thwc té& da chirng minh
hiéu qua st dung clia cac Module nay trong
hd tro ting dung céng nghé LiDAR va may
anh s6 trong thu nhan va xay dung co s&
di liéu dia ly & nwéc ta.O
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Development some modules for supporting in integrated LiDAR - Digital camera
system in order to create Digital Elevation Model and True-Ortho Images.
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In this paper, we introduce some modules which are builted for supporting technical
design and information processing in integrated LiDAR - Digital camera system in order
to create Digital Elevation Model and True-Ortho Images in Viet Nam.O
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