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BO TAI NGUYEN CONG HOA XA HQI CHU NGHIA VIET NAM
VA MOI TRUONG Poc 1ap - Tu do - Hanh phic
Sb: 39/2014/TT-BTNMT Ha Noi, ngay 03 thang 7 nam 2014
THONG TU

Quy dinh k§ thujt thanh 13p mé hinh s6 d cao
bang cong ngh¢ bay quét LIDAR

_ Can cir Nghi dinh s6 1 2/2002/ND-CP ngay 22 thang 01 nam 2002 cua Chinh phu
vé hoat dong do dac va ban do;

Can cir Nghi dinh sé 21/2013/ND-CP ngay 04 thang 3 nam 2013 cua Chinh
phu quy dinh chirc ndng, nhiém vu, quyén han va co cdu té chirc ciia B Tadi
nguyén va Moi truong;

T heo,dé nghi cua Cuc truong Cuc Do dac va Ban do Viét Nam, Vu truong Vu
Phap cheé va Vu truong Vu Khoa hoc va Cong nghé;,

B¢ truong Bo Tai nguyén va Moi trwong ban hanh Thong tw quy dinh ky thudt
thanh ldp mo hinh s6 do cao bang cong nghé bay quét LiDAR.

Chuong I
QUY DINH CHUNG

Picu 1. Pham vi diéu chinh

Thong tu ndy quy dinh cac yéu cau ky thuat trong viéc thanh 14p moé hinh s6 do
cao bang cong ngh¢ bay quét LiDAR.

Truong hop ¢6 yéu cau két hop chup anh sé trong qua trinh bay quét LiDAR,
viéc thanh 1ap binh d6 anh s6 s€ thuc hién theo quy dinh k¥ thuat tai Thong tu nay.

Picu 2. Pdi twong ap dung

Thong tu ndy ap dung dbi v6i cac co quan quan 1y nha nude vé do dac va ban

dd; cac td churc, c4 nhan hoat dong trong linh vuc do dac va ban d6 trén lanh thd
nudc Cong hoa xa hdi chi nghia Vi¢t Nam.

Piéu 3. Giai thich tir ngir

Trong Thong tu ndy, cac tir ngit dudi day dugc hiéu nhu sau:

1. Laser (Light Amplification by Stimulated Emission of Radiation): 1a cong
nghé¢/thiét bi khuéch dai anh sang bang phat xa kich thich.

2. LiDAR (Light Detection And Ranging): 12 cong nghé do khoang cach bing
tia laser.

3. DEM (Digital Elevation Model): 1a mé hinh s6 d6 cao, thé hién do cao cia
bé mat dia hinh.
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4. DSM (Digital Surface Model): 1a mo hinh sO bé mat, thé hién 16p trén cling
ctia bé mat trai dat nhin dugc tir trén xudng.

5. Binh d6 anh sé: 13 tén goi chung ctia san pham anh s6 da dugc hiéu chinh
anh huong do chénh cao dia hinh, duoc dinh vi trong hé toa do cua ban dd can
thanh 13p, duoc lay mau lai phu hop véi ty 16 ban dd can thanh 1ap, duoc cit, ghép
theo manh ban d6 va duoc dit tén theo phién hiéu cia manh ban do twong tmg.

6. EGM2008 (Earth Gravitational Model 2008): 1a mé hinh trong luc Trai dat
nam 2008 do My cong bo, thuong hay dugc goi 1a mé hinh geoid toan cau 2008.

7. IMU (Inertial Measurement Unit): 1a bd do quén tinh, g(‘A)m cum thiét bi do
gia toc va goc xoay trong khong gian.

8. GNSS (Global Navigation Satellite System): la tén dung chung cho cac hé

thong dinh vi toan cau sir dung vé tinh nhu GPS (M¥), hé théng dinh vi Galileo
(Lién minh chau Au) va GLONASS (Lién bang Nga), Beidou (Trung Qudc)...

9. PDOP (Position Dilution Of Precision): la chi §6 suy giam d¢ chinh xac, thé
hién mot chi so6 cua do chinh xég dinh vi 3 chiéu do két qua cua vi tri tuong doi cia
cac vé tinh GPS/GNSS tuong d61 voi1 mot may thu GPS/GNSS.

~10. WGS-84 (World Geodetic System 1984): 1a hé Trac dia Thé gi6i 1984, bao
gdm cac so liéu Vé khung tham chiéu toa do Trai dat, ellipsoid tham chiéu, mat
geoid dugc Bo Quoc phong My cong bd nam 1984.

’ 11. GRID: 1a dinh dang dac biét dl:mg dé luu trit mo6 hinh sb do cao va md hinh
sO bé mat ¢ dang ludi 6 vuong, co theé ¢ dang file ma nhi phan (binary), ho?c file
ma ASCII (American Standard Code for Information Interchange - Ma chuan My
vé trao do1 thong tin).

12. GeoTIFF: 1a dinh dang déc biét dung dé luu trit di liéu anh s6 kém theo
cac thong tin dinh vi dia Iy cua tam anh.

v 13. GNSS Base station: la tram GNSS co §€r, mot m;iy thu GNSS dat tai1 mot
diém da biét toa do chinh xac, dugc sir dung dé phan phc}i thong tin cai chinh cho
cac may thu GNSS di dong xung quanh véi pham vi nhat dinh trong cac phép do
GNSS phan sai xtr 1y sau (Post Processing Differential GNSS) hodac do GNSS phan
sai theo thoi gian thuc (Real Time DGNSS).

14. Point cloud: 1a ddm may diém, tap hop cac diém c6 toa do, dd cao duoc
xac dinh qua qua trinh xu 1y dir liu quét laser.

15. Ground points: 1a 16p diém mat dit, bao gé)m cic diém nam trén bé mat dia
hinh da dugc loai bé cac doi tuwong 16p phu bé mat nhu: nha, cac cong trinh kién
tric, thuc phu...

16. Non-ground points: la 16p diém khong phai mat dat, bao gdém cac diém
nam trén bé mit cac déi tugng che phu mat dat khi nhin tir trén xudng.

17. Metadata: 1a siéu dir liéu, bao gdm nhitng thong tin mé ta cac dic tinh cia
dwr li¢u nhu ndi dung, dinh dang, chat luong, di€u kién va cac dac tinh khac nham
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chi dan vé phuong thirc tiép can, co quan quan 1y, dia chi truy cép, noi luu trit, bao
quan dir ligu.

18. LAS format: 1a dinh dang thong dung cho luu trit va chuyén dbi dir liéu
dam may diém laser.

19. Intensity: 1a cuong d§ phan hdi, duwoc dinh nghia nhu ty s6 cua d6 manh
cua anh sang phan xa va anh sang phat xa, chiu anh huong chu yéu boi dac tinh
phan xa cuia cua cac vat thé phan xa.

20. Intensity image: 1a anh cudng do phan hoi, thé hién tép tin anh s luu trir
cuong dog cua tia laser phan hoi dugce thu lai va ma héa theo thang bac do xam.

21. First return: 13 tin hiéu phan hoi dau tién.

22. Last return: 1a tin hiéu phan hdi cubi cung.

Chu’O’ng~ 11
QUY PINH KY THUAT

Dieu 4. Co sé toan hoc ciia mo hinh so do cao

1. Mo hinh sé d6 cao duoc thanh 1ap theo H¢ quy chiéu va Hé toa do qudc gia
VN-2000, mui chiéu, kinh tuyén truc thuc hién theo quy dinh tai Thong tu s6
973/2001/TT-TCDC ngay 20 thang 6 nam 2001 cua Téng cuc Pia chinh huéng
dan ap dung hé quy chiéu va h¢ toa dd quoc gia VN-2000.

2. Hé do cao str dung trong viéc xay dung md hinh s do cao 13 hé do cao quéc
gia hién hanh.

3. M0 hinh Geoid sir dung la m6 hinh Geoid dia phuong c6 d6 chinh xac cao
nhat hién c6. Truong hop khu do chua xay dung dugc mo hinh Geoid dia phuong
va pham vi khu do hep (khoang 50km x 50km) dugc phep su dung mo hinh Geoid
toan cau EGM2008. Truong hop khu do chua xay dung dugc mé hinh Geoid dia
phuong nhung c6 pham vi rong hoac ¢ khu vuc vung nui phai xay dung mé hinh
Geoid dia phuong chinh xac cho khu vue d6. Phuong an xay dung mo hinh Geoid
dia phuong phai dugc néu ro trong Thiét ké Ky thuat - Dy toan.

4. M6 hinh sé d6 cao (DEM) duoc thanh 1ap bang cong nghé LIiDAR duoc thé
hién duoi dang ludi 6 vudng (GRID) hoac cac dinh dang khac tuy theo yéu cau.

Piéu 5. Quy trinh thanh lip mé hinh sé dd cao va binh dé anh sé bing
cong nghé bay quét LiDAR

Quy trinh thanh 1&p m6 hinh sO d6 cao va binh do anh sd bing cong nghé bay
quét LiDAR gdm cac bude cong viéc chinh nhu sau:

Budc 1. Cong tac chuan bi.

Budc 2. Bay quét LiDAR va chup anh so.

Bude 3. Xt 1y dir li€u.

Budc 4. Thanh 13p mo hinh s6 do cao va binh dd anh s.
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Budc 5. Kiém tra, nghiém thu san pham.

Budc 6. Giao ndp dir 1iéu, san phém.

Picu 6. Cong tic chuin bj

1. Lap thiét ké bay quét: thuc hién theo quy dinh tai Diéu 7 Thong tu nay.

2. Chuén bi dﬁy du vé cac nguén luc s€ dugc huy dong cho thuc hi¢n nhiém
vu, du an.

3. Kiém dinh, kiém tra, lip dat hé thong thiét bi:

a) Hé thong thiét bi phai duoc bay kiém dinh theo quy dinh cta nha san Xuat:
chu ky thoi gian, quy mo khu vyc bay kiém dinh, sO lwong méc, quy cach moc, do
chinh xac mit phang, d cao cua cac diém mébc phuc vu cho bay kiém dinh;

b) Cong tac bay kiém tra dinh ky theo mua vu, tdi thiéu phai thuc hién 1 lan/nam;

¢) Kiém tra hé thong thiét bj dudi mat dat trude khi lip dat 1én may bay;

d) Lap dat va kiém tra hé thong thiét bi truéc khi may bay cét canh.

4. Bb tri, do né@ cic tram GNSS Base station, cac to truc thoi tiét: thuc hién
theo quy dinh tai Diéu 8 Thong tu nay.

5. Xay dung cac bai chuan hiéu chinh: thuc hién theo quy dinh tai Diéu 9
Thong tu nay.

Diéu 7. Lap thiét ké bay quét

1. Khu vuc thi cong ctia dy an théph 1ap mo hinh sb6 d6 cao (goi t;"it la khu do)
dugc phan chia thanh cac phan khu dé dam bao thuan 191 cho viéc bo tri cac tram
GNSS Base station va cho cong tac bay quét LiDAR, chup anh so.

2. Cong tac thiét ké tuyén bay quét LiDAR va chyp anh s6 theo nguyen tic co
ban la phu kin khu do, dam bao do chinh xac va tiét ki¢m kinh phi nhat.

3. Céc thong tin co ban can xac dinh khi thiét ké tuyén bay,bao gom: xac dinh
ranh gioi phan khu, d6 cao bay, huong bay, d6 phu cho cac tuyén bay quet, tiéu cu
may anh, d6 phu doc va d6 phu ngang cho cong tac chup anh, cac tham so6 cai dat
cho cac thiét bi bay quét va chup anh sd.

4. Pugc phép sir dung cac phan mém chuyén dung dé thiét ké tuyén bay.

5. Viéc thiét ké cac tuyén bay bao gom:

a) Cac tuyén bay chinh: d¢ phu 2 tuyén quét LiDAR lién ké (pht ngang) trung
binh 1a 30%. Chyp anh s6 ddm bao dd phu doc trung binh 60%, do phﬁ’ngang
trung binh 30%. Pham vi bay phai dugc phu trum ra ngoai ranh gidi khu do 61 thiéu
la 1/5 d@o g(f)ng tuyén bay. Hu‘:(')’ng bay duogc lya chon phu thude vao hinh,thé cﬁa
khu do, di€u kién dia hinh, di€u ki¢n khong luu sao cho thoi gian bay l1a ngan nhat;

b) Cac tuyén bay chin duoc thiét ké dam bao cit qua cac tuyén bay chinh (uu tién

vudng goc voi huong tuyén bay chinh) nham phat hién va lam giam thiéu cac sai
s6 hé thdng, cac sai s thd; dam bao gidn cach tbi da gifta cac tuyén bay chin 1a 50km.



CONG BAO/S6 719 + 720/Ngay 28-7-2014 37

6. Céac thong s6 khac nhu do cao bay, tdc do bay, goc quét, tan sd quét, do
rong dai quét, mat do diém quét, phu thudc vao loai thiét bi LiDAR, loai may
bay, d§ chinh xac cia DEM can thanh 1ap phai dugc trinh bay trong Thiét ké
K¥ thuét - Dy toan.

Picu 8. Bo tri va do ndi tram GNSS Base station va cac to truc thoi tiét

1. M&i phan khu phai duoc bd tri 2 tram GNSS Base station. Khoang cach tir
tram GNSS Base station dén cac ranh gidi bay quét khong vuot qua 30 km, wu tién
bd tri vi tri tram GNSS Base station & gitta khu do. Céc diém chon 1am tram GNSS
Base station phai c6 o chinh xéc vé mat phéng va vé do cao cao hon dd chinh xac
ctia DEM can thanh lap 14 1,4 1an.

2. Trong qua trinh bay quét LiDAR phai tién hanh dit may thu GNSS 2 tan so,
thu tin hi€u lién tuc tai cac tram GNSS Base station voi tan suat thu tin hiéu 1 tin
hiéu/1 gidy trong sudt thdi gian bay quet. May thu GNSS phai dugc bat va thu tin
hiéu trudc thoi diém may bay né may va chi dugc tat sau khi may bay ding, theo
lénh cta ngudi phu trach to truc bay.

3. B4 tri cac to truc theo ddi thoi tiét trong sudt thoi gian thi cong tai khu do
hodc tai cac phan khu dé bao céo thong tin kip thoi, c6 do tin cdy cao vé dién
bién thoi tiét khu vuc d6 cho nguoi phu trach t truc bay, dam bao hi¢u qua cho
moi ca bay.

Piéu 9. Xay dung bii chuin hiéu chinh mit phang va dé cao

1. Sb luong bai chuan hiéu chinh: phu thudc vao pham vi bay quét LiDAR,
hinh dang phéan khu va dac diém dia hinh déc trung c6 trong phan khu dé xay dung
bai chuan hiéu chinh. Yéu cau xay dung t6i thiéu hai (02) bai chuan hiéu chinh dé
phuc vu cho viéc hiéu chinh mat phang, do cao va kiém tra.

2. B6 trf cac bai chuan hiéu chinh: cac bai c;huan hi¢u chinh can duogc bd tri
phu hop véi dac diém, dia hinh k}lu qo, khong bo tri cac bai chuan hiéu chinh gan
nhau ma phai & cac vi tri tuong doi déu trong khu do.

3. Lya chon khu vuc do dac bai chudn hiéu chinh: cac bai chuin hi¢u chinh
phai dugc lya chon & cac khu vuc cé dia hinh bang phang, d& nhan biét, t6i uu cho
kha nang chi phan ho6i xung laser duy nhat. Khi khao sat dé lya chon bii chuan
hiéu chinh can wu tién chon tai cac khu vuc bai dat trong, san van dong, quang
truong, duong lon.

4. Po dac bii chuan hiéu chinh:

a) Phai xay dung ludi khéng ché do v& tai bai ,chua;m hi¢u chinh trong truong
hop khong thé str dung tryuc tiép cac di€ém khong ché mat phang, d6 cao cho do dac
cac di€ém chi tiét;

b) Tai mdi bii chuin hiéu chinh, st dung céac thiét bi do dac chinh xéc nhu
may toan dac dién tu, may thuy chuan may thu GNSS xac dinh toa dg, do cao t6i
thiéu 50 diém chi tiét trén mat dat va tdi thiéu 5 d6 hinh dia vat sic nét c6 sy tuong
phan khac biét 16n véi cac dia vat xung quanh nhu: nha, san, bai ¢é.
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5. Sai sb xac dinh toa dd, do cao cac diém chi tiét duge quy dinh tai bang 1.

Bang 1
A s N A a1 1A Sai s6 (m)
bJ chinh x4c cia DEM can thanh 13p - 7 ~
Mit phang Do cao
_________________________ O,2m—0,3m 0315 0910
,,,,,,,,,,,,,,,,,,,,,,,,, 04m-05m | 020 | 0I5 |
1,0m 0,30 0,20

6. Truong hop khong do dd hinh dia vét sic nét phai tién hanh xay dung dau
mdc theo quy dinh nhu sau:

a) Dau mdc phai dugc 1am tai khu vyuc c6 dia hinh twong ddi bing phing,
khong c6 thuc pha xung quanh. Hinh dang diu méc c6 thé 1a hinh tron, hinh chit
thap c6 kich thuéc phu thudc mat d6 diém phan xa xung laser vé6i diéu kién cac
canh cua hinh chir thap (hoac duong kinh cua duong tron) khong duge nho hon hai
(02) lan khoang cach giita cac diém phan xa Xung laser. Chét liéu phu bé mit cia
dau méc phai dam bao c6 do phan xa tét voi cac xung laser va mau phai c6 do
tuong phan cao véi dia hinh xung quanh;

b) Truong hop d4u méc 1 hinh tron thi toa d6 va do cao cta tdm dau mdc phai
dugc xac dinh chinh xac ngoai thuc dia. Truong hop 1a hinh chit thap con phai do
thém vi tri cta 8 diém g6c cua 4 canh hinh chir thap. Sai s6 xac dinh toa do, do cao
cac diém theo quy dinh tai bang 1.

Piéu 10. Bay quét LiDAR va chup anh sb

1. May thu GNSS lip dit trén may bay 1a may thu GNSS 2 tan sb véi cac tham
s6 duge dat tuong tu nhu tram GNSS Base station. Viéc lya chon thoi gian bay
ngoai viéc phu thude thoi tiét, xin 1énh bay con phu thudc vao dd hinh cta vé tinh
GNSS vao thoi diém bay. Chi tién hanh bay quét trong khoang thdi gian d hinh
vé tinh GNSS c6 gia tr1 PDOP < 4,0 va may thu GNSS dat trén may bay cling nhu
tram GNSS Base station thu duoc tin hiéu déng thoi toi thiéu tir 5 vé tinh khoe.

2. Khi lp dat cac thiét bi 1én may bay can chi ¥ sao cho goc quét cta bo thu
phat laser va goc chup ctia may anh sé khong bi can tré boi than va san cia may bay.
Sau khi lap dit can do chinh xac khoang cach offset (dX, dY, dZ) gilra tam cua cac
thiét bi: ang-ten GNSS, may chup anh s, may thu phat laser va thi€t b1 dao hang IMU
v6i d6 chinh xac dén cm.

3. Trong qua trinh bay quét LiDAR va chup anh s6 phai ludn theo ddi hoat
dong cua cac thiét bi, dién bién ciia qua trinh bay quét va chup anh, dac biét luu y
dén hoat dong cua by quét LiDAR, do phu gitra cac duong bay, cac khu vyce khong
c6 dir ligu quét hodc co6 dir lig¢u nhung cuong do yéu, cac khu vuc ngdp nudc... dé
quyét dinh c6 bay bd sung truc tiép hay khong.

4. Khi hoan thanh cac tuyén bay chinh va cac tuyén bay chin phai tién hanh
kiém tra két qua, trat dir li¢u, sao luu dé phuc vu xtr 1y va tinh toan. Pinh dang dir
li¢u phu thudc vao tung loai thiét bi bay quét cu thé.
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5. Khi két thiic ca do phai tién hanh ngay viéc kiém tra chat luong quét LiDAR
va chup anh s6 tai khu vuc bay quét bao gom cac cong vi¢c ki€ém tra chat luong
bay, tinh toan phan dién tich hd, 161 dé c6 ké hoach bay bu.

Picu 11. Xir 1y dir liéu

1. Qua trinh xtr Iy dit liéu bay quét LiDAR két hop chup anh s6 gom nhimng
cong doan chinh nhu sau:

Budc 1. Tinh todn quy dao duong bay.

Budc 2. Tao dam may diém theo dai bay va ghép thanh khéi.

Budc 3. Tinh chu,yén du 1iél} dam may diém vé hé toa dd, do cao VN-2000
thong qua cac thong so tinh chuyén va mo hinh Geoid.

Buéc 4. Kiém tra va binh sai ddm may diém theo dit liéu do dac bai chuan
hiéu chinh.

Budc 5. Phan loai va loc diém.

2. Quy dao duong bay dugc xac dinh thong qua viée xu ly tri do GNSS gitra
may thu dat tai tram GNSS Base station va may thu dat trén may bay bang phan
mém keém theo thiét bi nham xac dinh toa dj, d0 cao tdm dng-ten, tdm thu phat
laser, tam may chup anh dat trén may bay tai tung thoi diém thu tin hiéu GNSS.
Sai s6 trung phuong vi tri diém vé mit phang va do cao trung binh sau xtr 1y cho
toan khu do phai nho hon 0,1m.

3. Toa do va do cao trong hé¢ WGS-84 cua cac diém thudc dam may dir li¢u
duoc xac dinh thong qua: toa d0, dd cao tam thu phat laser, dir li€u do laser va dit
li¢u do IMU ap dung phép loc Kalman.

4. Sai léch vé do cao cla timg ‘diém phan hf)i xung laser tao thanh dam may
di€m sau xur Iy phai nhé hon hoac bang 2/3 sai s6 cho phép ciia m6 hinh DEM can
thanh lap.

5. Str dung tri do tir cac dudng bay chin dé binh sai gitta cac tuyén bay chinh
va cac duong bay chan.

6. Xu ly binh sai mat phang va d6 cao giita dit liéu dam may diém va cac diém
do tai cac bai chuan hi€u chinh dugc thyc hién theo phan mém chuyén dung dua
trén cac gia tri dg 1éch dugc xac dinh nhu sau:

a) Qéc gia tr1 do l¢ch vé mfa}t phéng dugc xac dinh thong qua cac diém do tai cac
bai chuan hi¢u chinh va cac diém tuong Uing trong ddm may di€m hodc trén anh;

b) (;éc gia tri do léch vé QQ cao duo’q xac dinh thong qua géc diém do tai cac
bai chuan hi¢u chinh va céc diém tuong dong trong dam may diém.

7. Tién hanh phan loai ty dong dir liéu dam may diém thanh 16p ground points
va non-ground points bang cac phan mém chuyén dung trén co s& két hop anh
cuong d0 phan hoi va anh s6 chup dugc dong thoi phuc vu thanh 13p moé hinh
DEM va DSM.
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Piéu 12. Thanh lap mé hinh s6 dj cao va binh dd anh sb

1. Qua trinh thanh 14p mé hinh sd d6 cao va binh d6 anh sd bao gdm cac cong
doan chinh nhu sau:

_ Budc 1. Tao m6 hinh s6 bé mit DSM, m6 hinh s6 d0 cao, anh cuong do phan
ho1 (intensity image) theo manh ban do6.

Budc 2. Tinh toan cac nguyén t6 dinh hudng ngoai ctia anh.

Budc 3. Chuyén ddi dinh dang va ting cuong chat lwong hinh anh.

Budc 4. Nén anh, thanh 1ap binh d6 anh sd.

Budc 5. Chuan héa m6 hinh sb d6 cao DEM.

2. Mb hinh sb d6 cao (DEM) dugc xay dyng tir dir liéu phan hoi cuéi cung
(Last return). M6 hinh s6 bé mat (DSM) duoc xay dung tir dir li€u phan hoi dau
tién (First return).

3. Anh cudng d6 phan héi (intensity image) dugc tao ra trong hé toa d0 VN-2000
trén co s¢ su dung dit liéu cuong d6 phan hai (intensity) cua tia laser va duoc st dung
trong viéc phan loai dir liu di€m. Gia tri 6 ludi GRID cua anh dugce ndi suy tr gia

tri cu’0’ng d6 tai cac diém LiDAR roi rac. Do phan g1a1 cua anh cuong do phan hoi
duogc xac dinh trén co s& khoang cach trung binh giita cac diém phan hoi xung laser.

4. Xac dinh tham s6 dinh hudéng ng0a1 cho anh dugc thyc hién bang phan mém
kém theo thlet bi dua trén céc tham s6 dinh hudng ngoai 1a dit li¢u do GNSS, IMU
va thoi diém chup anh.

5. Chuyén d6i dinh dang anh (Ve dinh dang GeoTIFF) va tang cuong chat
lwong hinh anh tir anh gdc bay chup bang cac phin mém chuyén dung.

. 6. Binh dd anh s6 duoc lap trén co s& dit liéu anh s6 da duoc chuyen ddi tur ém}}
goc chup dong thoi trong qua trinh bay quét LiDAR va dugc st dung lam co s dé

chuan hoa mo6 hinh DEM va phuc vu thanh 1ap ban d6 dia hinh. Do phén giai cta binh
d6 anh duoc xéac dinh trén khoang cach trung binh gitra cac diém phan hoi Xung laser.

7. Chuén héa mé hinh DEM cén sir dung két qua khao sat va cac ngudn tu liéu
khac, dac bi¢t luu y cac khu vuc c6 cuong do LiDAR yéu, cac khu vuc ngap nudc
tai thoi diém bay chup. Trong truong hop can thiét phai tién hanh do dac bo sung
tai thuc dia.

8. Yéu cau do chinh xac ctia md hinh DEM can thanh lap nhu sau:

a) Sai s tiép bién giita cac manh DEM khac phan khu bay quét khong dugc
vuot qua 1,5 1an sai s6 cho phép ctia DEM theo Thiét ké K5 thuat - Du toan;

b) Sai s6 tuyét d6i cua DEM duoc danh gia thong qua cac diém do kiém tra &
thyc dia. Sai s6 trung phuong vé d6 cao cua tip hop diém kiém tra gitra do cao do so
voi d9 cao ndi suy tr DEM khong duge vuot qua dd chinh xac cia DEM theo
Thiét ké Ky thut - Dy toan. Sai sd gidi han khéng dugce vuot qua 2 lan sai sO
trung phu’ong Céc sai léch cua cac tri do kiém tra khong duoc vuot qua sai 5O gidi
han, s6 luong céc tri do c6 gia tri nam trong khoang (70% - 100%) sai s gidi han
khong dugc vuot qua 10%.
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Piéu 13. Kiém tra, nghiém thu san phim

Cong tac kiém tra, nghiém thu thuc hién theo quy dinh tai Thong tu s6 02/2007/
TT-BTNMT ngay 12 thang 02 nam 2007 cua B truong Bo Tai nguyén va Moi
truong hudng dan kiém tra, tham dinh va nghiém thu cong trinh, san pham do dac
va ban do.

Piéu 14. Giao ndp dir liéu, sin pham

Céc dir liéu, san pham giao nop gom:

1. Toan bo s6 lidu gdc tir thiét bi quét laser, IMU, GNSS, anh chup dang s va
cac két qua tinh toéan trung gian.

2. M6 hinh s6 d6 cao DEM dugc luu trit ¢ 2 dinh dang GRID nhj phan va
ASCII kém theo siéu dir liéu (Metadata).

3. File dir liéu ddm may diém ¢ dinh dang LAS (LAS format).
4. Céc tép tin binh d6 anh s6 & dinh dang GeoTIFF.

5. M6 hinh s6 bé mit DSM dugc luu trir ¢ 2 dinh dang GRID nhi phan va ASCII
kém theo siéu dir liéu (Metadata) hodc ¢ cac dinh dang khac néu c6 yéu cau.

6. Két qua do ngoai nghiép: xdy dung bai chuan hiéu chinh, do b6 sung (néu cd),
do nbi tram GNSS Base station, xay dyng mo hinh Geoid dja phuong (néu co).

7. Bao cao tong két k¥ thuat: néu chi tiét thong tin vé trang thiét bi st dung,
phan mém xu 1y, cac thong sé bay quét LIDAR, két qua binh sai dwa trén dir liéu
tr cac tuyén bay chan va céac bai chuan hiéu chinh, két qua loc phan loai diém,
danh gia sai sb cia cac bude xur 1y, cac thong sé ki thuat cia DEM.

) Chuwong III
PIEU KHOAN THI HANH

Picu 15. Hiéu lyc thi hanh

Thong tu ndy c6 hiéu luc thi hanh ké tir ngay 18 thang 8 nim 2014.

Piéu 16. Trach nhiém thi hanh

1. B9, co quan ngang B9, co quan thugc Chinh phu, Uy ban nhan dan cac tinh,
thanh pho tryc thu¢c Trung wong va cac to chirc, cad nhan cé lién quan chiu trach
nhiém thi hanh Thong tu nay.

2. Trong qua trinh thuc hién, néu c6 vudng mac thi co quan, to chiic, ca nhan
phan anh kip thoi vé B Tai nguyén va Moi truong dé xem xét, quyét dinh./.

KT. BQ TRUONG
THU TRUONG

Nguyén Linh Ngoc



