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N$tiAn ct*t - \firy dtyng

CIAT puAp THANH LAP rAX DO DIA rriXrr rtl UtI LIEU UAV
atr'

VUF{G CO PHU THUC VAT

HoANG THI rHUY, DINH cONc noa
Dqi hgc Mo-Dia chtit

Tdm tfu:

Vi6c trng dqng cong ngh( ba1' chup bdng mdy bay kh6ng ngadi ldi trong cdng tdc xdy dung m6

hinh s6 bi mqt vir ban aa aia hinh dd daqc thtyc hiQn trong m\t s6 nghi€n cau. Tuy vqy, chaa cd

nghi)n ciru diy di vii h€ th6ng vi d0 chinh xdc vd gidi phap ndng cao d0 chinh xac, dfrc biet khi dla

hinh c6 thwc vdt che phu. Trong nQi dung nghi€n ctru ndy, tdc gia di xudt giai phap hi€u chinh m6

hinh phu thac vQt (DSM) diSi vat dn' ti€u dnh mdy balt l;l15nf ngadi lai (UAV), drya vdo cac diAm ki€m

tra di biing c6ng ngh€ GPS d6ng RTK (CORS) trong thdnh tQp ban di aia hinh. Kiit qua nghi€n ct?u
, ). ; -.la phan mem ru dOng hi€u chinh ct6 cao di€m do dnh tr'€n b€ m(tt lop phu thuc vgt v€ d6 cao di€m

dia hinh. Sii lieu thqrc nghiQm dii minh chtlrng tinh chinh xac cila thudt toan.

1. MO tIAu

Nhirng ndm gAn cl6y, trudc nhftng ddi hdi cua nhu cAu thgc ti6n cira <loi s6ng kinh t6 xi hdi vd

an ninh qu6c phong dd xu6.t hi6n nhirng m6 hinh mdybay kh6ng ngucri 16i. Viec irng dung c6ng nghQ

bay chrlp UAV trong cdng t6c xAy drmg m6 hinh s6 bO m6t (Digital Surface Model - DSM) vd bdn

d6 dia hinh dd duoc thuc hiQn trong mdt s6 nghiCn cuu. M6y bay khdng nguoi 16i MD-1000 cl6 dugc

Xi nghiQp bay chup dnh hdng khdng - Cuc bin OO n9 t6ng tham mrru su dung trong cdng t5c thdnh

lQp b6n dd 3D cho khu vqc M! Dinh vd Thrli Nguy6n. N[m 2014, citc tirc giit Vfl Phan Long & Ld
Thing th6ng qua ktit qu6 thu nghiQm img dung k6t hqp gifta h0 th6ng UAV Swinglet CAM (Sensfly

- fhUI s!) vd UX5 (Trimble -M!) trong thdnh ldp bAn OO :n hdnh lang tuy6n diQn, dd dua ra khing
dinh ring: UAV hodn todn co th6 su dung trong gi6rn s6t pham vr hqp, 10p bin d6 3D vd thdnh lQp

bdn dd dia hinh 1:2000 [6]. NAm 2014, cdc tdc gi6 V6 Chi M] vd Ddo Nggc Long dd thu nghi6ir
thdnh cdng img dgng m6y bay khdng ngudi l6i trong do vE bdn OO ti t9 ldn vd gi6m s6t c6c thdnh
':phin tdi nguyen vd mdi truong [5]. Trong mQt nghiOn ciru ndm 2016, titc gid Bui Ti6n Di€u vd ddng

nghiQp di xAy dpg quy trinh c6ng ngh6 su dung rinh m6y bay kh6ng ngudi l6i, xAy dung c6c s6n

phAm ban d6 (md hinh s6 b6 m[t, m6 hinh s6 d9 cuo, ban d6 truc 6nh, ban cl6 3D) I8]. Cdc tdc giit
Bti Nggc Quy vd Pham Vdn HiQp crlng cl6 thdnh l6.p b6n dO 3D bing c6ng ngh6 UAV khu vr,rc ddng

bing [7]. T6c gia Mai Vdn S] vd cQng su dd nghiOn cuu thAnh lap brin clO ti 19 l6n ttr dir lieu 6nh

bay chqp UAV tgl. Trong m6t nghiOn cuu kh6c cta t6c gi6 Bti Ti6n Di€u vd c6c cQng sg ndm2AlJ,
thi0t bi UAV duoc su dung bay chpp x6y dgng m6 hinh s6 bA rnat khu Wc bo d6c [10]. Tuy nhi6n,

c6c nghi€n cuu ndy chi gi6i han trong khu qrc c6 clidu ki€n tlia hinh dcrn gi6n vd bing phing. BOn

cpnh c6c d6nh gi6 vd d9 
"hirh 

x6c khi thay ddi 116 hinh vd s6 di6m kh6ng ch6 enh, chua dua ra duo. c

mQt quy trinh bay chup tl6y dir vd rd rdng cho c6c ddc diem dia hinh kh6c nhau. Khi n[ng ung dung

UAV cAn duoc rl6nh gi6 chi titit vd todn diQn.

Trong linh vgc thdnh lAp bdn d6 dia hinh ti le lcrn, chua c6 nghiCn cuu vd ctQ chinh x6c vd gi6i
ph6p nAng cao dQ chinh x6c, dic biqt ld khi tlia hinh c6 l6p thuc vit che phi. C6 th6 nhQn thAy rdng:
;,,

so luqng nghi€n cuu vC ung dung c6ng ngh6 UAV ket hqp vdi c6ng nghQ CORS d Viet Nam cdn

hpn ch6, c6c nghi€n cuu ctng chua dua ra dugc giii ph6p k! thuft cu th6 vd quy trinh vd c6c ti6u

Ngiy nhAn bdi: 05/05/2020. ngdy chuy6n phdn biQn: 09/05/2020, ngiry chdp nhdn phan bien: I 5 '05/2020. ngdy chdp nhdn ding: I 8/05/2020
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chuAn k! thuat thinh tpp rlugc b6n OO t'i te lon tu c6ng nghQ CORS vi UAV.

Trong nQi dung nghiOn cr?u niy, tdc gih dO xu6t gini phSp hiQu chinh m6 hinh phir thgc v{t d6i

v6i dfr 1i0u 6nh UAV dUa viro c6c diOm clo ki6m tra bing c6ng nghQ CORS trong thdnh lfp bnn d6

dia hinh.

2. Giii phip hiQu chinh mO hinh s6 bA mit virng c6 phfr thgc vft tir dfr liQu UAV trong thinh
lip bfln Ad Aia hinh ff te l6m

2.1. N\i dung bdi todn

Trong qu6 trinh bay chpp bing cdng nghQ UAV, AOi vOi khu vuc c6 phir thUc vflt che khu6t, chring

ta chi nhfln clugc dt liQu cira bC mat pt t tt p" vflt. Nhigm W bni to6n tt[t ra ld hiQu chinh dt liQu bA

m{t phir thlrc v4t ,rC At feu bC mat tlia hinh tai cic vi tri tucrng img. Nhu vQy, n6u chtng ta x6c clinh

cluqc m6 hinh phir thgc vpt tpi khu v.uc bay chpp thi sE x6c ctinh dugc ilQ cao b0 m{t dia hinh. DO

gi6i quyiit bdi to6n ndy, cAn chia nh6 khu <lo t4i tung tli6m clo 6nh vdi b6n kinh tiy y (20m, 50m,

100m,...) d6 x6c dinh md hinh phir thgc vQt tpi cl6, dga vdo chidu cao cira l6p phri thgc vflt ho[c <10

cao cli6m dia hinh, v6i s5 di6m vria dt. DO cao di6m dia hinh (di6m ki6m tra) ilugc x6c clinh bing
c6ng ngh6 CORS ho{c m6y todn d4c diQn tu.

Oe Ueu chinh dd cao tlitim do 6nh bing cdng nghQ UAV, tai mdi ditlm cin xric dinh hdm biiiu
di€n lcrp phir thpc vflt ddi v6i b€ m{t dia hinh c6 dpng:

Zi=F(xi,yi) (1)

trong d6: Zilil d0 dey lcrp phri thlrc vit t4i vi tri tga d0 (xi, yi)

Tty theo tring khu v,uc <tia hinh, hdm F dugc bi6u diSn du6i d4ng cla thric bfc 1, bQc 2 ho6c bflc

3. Cu thO:

Vec t:
Hieu ;:

2.2. Qt

Mate:
trong kh. ,

thuc r,at l;. ,;gan nnal
m6t phu ::

trinh chc

hi6u qur .
trong hi:

3. K6t

3.1. Si

Hdm <ta thric b$c l: Z: Zs+Ax+By

Him tta thr?c bflc 2: Z: Z6+Ax+By+Cx'?+Dl+Exy

Hdm da thric bflc 3: Z:Zs+ Ax+By+Cx'z+Dy'z+Exy+Fx3+Gl+Hx!+Kxv'z

Ei5 x6c ttinh c5c hQ si5 cria hdm da thirc di5i vni tDng ttii5m do anh s5 UAV cdn thi6t phei sri dsng

cic dii5m kii5m ffa. S5 luqmg di6m ki6m tra nim trong khoing 3-10 tuy theo sl5 bQc cria hdm s6. Khi
st5 ei6m kitim tra lon hon s6 c6c hQ st5, c6 th6 6p dung nguy6n t5, sO binfr phucrng nh6 nh6t ili5 x5c

dM gi6 tri x6c *uit nh6t cria cic hQ s5. phuong trinh s5 nieu chinh c6c hQ si5 tuong tmg cin bflc ctra

hdm sti (2) nhu sau:

Vr: l.Mg*x.dA+y.dB+12 i lr: -Z (3)

y 
z 
: 1 .dZs*x.dA+y. dB+x'z. dC+1. dD+xy. dE+|, ; l, : -z

Y, : l.Ms+x.dA*y.dB*x2.dC+l.dD+xy.dE*x3.d l, ; lr: -Z

Bing bdi to6n binh sai gi6n tifo, xilc dinh ctugc c5c h0 sl5 cria md hinh (3), tu d6 hiQu chinh <I0

cao bC mflt phir thlrc vft ve d6 cao bO mat dfa hinh (4):

Ma hfln hQ phuong trinh sai s5: V:AX + L ; (4)

Ma trfn h9 phuong trinh chuAn: A'A.X +ArA.L:0; ho[c NX + B :0

(2)
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(4)

Ngfuiln ci&t - L{irg dung

V6c tcr An s6 X: -N-'B

HiQu chinh ilQ cao phri thtrc vflt vd bC mflt tlfa hinh (5): Han: Hosrra - Z

2.2. Quy trinh thgc hiQn hiQu chinh

Mat dO di6m nnh UAV trong qu6 trinh bay cfurp rdt16n, khoing cilch cdc di6m tu lm tl6n 2 m,
trong khi ct6, ttii5m kiiSm tra ilugc phdn bii rCn todn b$ khu v1rc, tqt cdc di6m d{c tnmg cta lcrp phir
thgc vft. Tai tung di6m <lo itnh,tdngdAn b5n kinh khoanh vung dC x5c tlinh vitri chc di6m ki6m tra
gan nh6t. Khi s5 diOm ki6m tra vta dir tuy theo hdm si5 da thric dd chgn, sE xdy dlmg mO hinh bO

m4t phir thgc vft tai d6 vd tinh s5 hiQu chinh. EC thUc hiQn tlugc bdi toSn ndy, mQt modul chuong
trinh cho viQc t.u <lQng h6a c6ng t6c tinh to6n dd dugc xdy d1r,ng nhim <tim b6o tinh chinh x6c vd
hiQu qui kinh tis. Giao diQn chuong trinh dugc the hien tr6n hinh 1 vd so OO mOl chucrng trinh n6u
trong hinh 2.

(s)

:\.t'

S. f6t qufl thgc nghiQm

3.1. Sd liQu mO hinh

f.;r, d, li1& .dqn fi;Hot i.iry{

.,,i hdab&di rJ.Jii ii.i l I
i

1s br :,]', ]r ]r*$.r

If,nEEIEEEItrE
-h#h dd. bh.J .r d , r1.* | ril'- '*:" :': 

Bfifrf'B8Try I 1, ,:;";-.:rr;ra)r!+lrd,1rJrry

Hinh 1: Giao diQn modul chuong trinh hiQu chinh tl| cao didm dnh UAV

'u. 
dgng

s6. Khi
.:

de xac

bac cira

(3)

thdlg si thyc hifn

Nhqp dq liQu UAv
Lim trol bi mit llnrc phri

Nh{p drr I€u CORS

{ditm ki6m tra}

HiQl r-hi.trh dg cao

Tlmnh Lqp brrlr do

Hinh 2: So da tnai thryc hiQn ctia chwmg trinh
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NghiLn cmt - Llng dyng

OC td6m dinh kilt quri tinh to6n, chuong trinh thuc nghiQm dugc tiiin hdnh trOn khu 4rc c6 diQn

tich 1 km' (hinh 3a). Bing thuft to6n m6 hinh s6, xdy dtmg m6 hinh phu thlrc vQt bflc 3 (hinh 3b)

cld xdy dr,mg dugc md hinh s6 bC mAt (DSM) (hinh 3c). Tren bin d6 g5c, 30 trong s6 tOgZ di6m dd

dugc lua chgn b6o dim phi d0u tr6n khu do ldm di6m ki6m tra, kt5t qua cua qu6 trinh hiQu chinh dua

vdo cliem ki6m tra se nhdn dugc m6 hinh s6 dia hinh (hinh 3d). K6t qud d6nh gi6 dd chinh x5c hiQu

chinh d6 cao dia hinh duoc th6 hiQn trong bring 1. Kdt qui thyc nghiQm cho th6y tirrg' 
"o 

so ly thuy6t

vd modul chuong trinh ld phu hqp vd c6 dd tin c4y cao. Sai s6 do cao cdc diem so v6i tri thUc ld

m:+0,2 m6t.

Hinh 3a; Mo hinh so ti(u goc Hinh 3b: M6 hinh phfi thuc vdt

Hinh 3c: M6 hinh s6 hAu DSM Hinh 3d: M6 hinh s6 hAu DEM

fr qr{ s,iriu Gtisf cHL\H nic srEr cuitu Do ciosla HNH
x Y Hithql H I l hr-lrah*rtri d:H-H1 dd

I lllE 16:i.3,13 {1i1i6.111 15,00 75.i]0 ri.00 {1.80*0

l l,l:lS-1i-1.609 ,lil I i 1.908 l5_00 -{}.u i u 'j\_]ul,.i

1*sii tl4s,t1.r il:6 4ll-r06.S9i gil.u0 90.f0 0.110 U I ICJUU

109l tt.r$190. I0l 1t:-191,109 s0.0(l gtj.00 fl.r,rr:l i i 1 it tt 11 t

lddl= 92 ll t t+-i l18s+19 n = 1{JE,,= ,rl__
!r=t,Jj-jj =* U.19lur,l ,:

[_-
-i- l- ' =+l I 'll6!H

Bang t; K€t qua danh gia d0 chinh xac; M6 hinh thttc nghiQm

3.2. SO liQu thtrc td

O6 t<i0m chrlng k6t qua nghiCn ciru, chuong trinh thuc nghiOm di dugc ti6n hdnh tr0n s6 liQu thuc

t6 tai TP Lang Son. TrCn co so ban cl6 dia hinh tli 16 1:1.000 thdnh iqp tu s6 liQu do trr;c ti6p bing
phuong ph6p todn <l4c didn iu vii mo hinh s6 duoc thdnh 1fp b5ng c6ng nghQ UAV ti€n hdnh so s6nh

kilt quri nhAn duoc. Hinh 4(a,b,c) 1d m6 hinh 3D cua k6t qua do tryc ti6p, m6 hinh DEM vd DSM
nhAn duoc fu dft lieu UAV

Hinlt:-;

o6 kr,
qua mod*,
m6 hinh-,
3 vd bang

-Eoc:
tra trong ::

- Du 1-,

thrtc bdc l
d6 k6t qu.
ti le lm

D,;
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lrigfuifiru cel* * Llng drywg

Hinh 4a; M6 hinh sl do trqc tiAp Hinh 4b; M6 hinh DEM Hinh 4c: M6 hinh DSM

DO khrio s6t k6t qui nghidn cuu, ti6n hdnh do c6c di6m ki6m tra bing c6ng nghO CORS, th6ng
qua modul hi6u chinh dQ cao. KCt qui ndy dugc so siinh v6i bdn cl6 do trUc ti6p vd so s6nh gifta 2

m6 hinh v6i nhau dugc thdnh l6p bdng cdng ngh6 inh s6. K6t qua dugc the hien trong bdng 2, bdng
3 vd b6ng 4. Tu ki5t qui thgc nghi6m, cho th6y ring:

- D6 chinh x6c cta m6 hinh cdng cao khi s6 di6m ki6m tra cdng lcrn; Tu 350 d6n 1000 cli6m kiiim
tra trong t6ng s6 35.000 diem rto (tinh ra dugc ty lQ l:100).

- Dfr 1i6u m6 hinh s6 bO m{t (DSM) tri cdng ngh6 inh s5 UeV cAn phai ldm tron bdng hdm da
thric bAc 2 hodc bAc 3 v6i b5n kinh tu 20 m clain 100 m, tuy thu6c vdo b6 m[t lop phir thuc vdt, khi
do k6t quri hi6u chinh dd cao tir dft 1i0u inh sd sE rlat d6 chinh x6c khi thenh lAp ban d6 sO dia hinh
ti lC 10n.

B*1
kitrn lam

rGT etri xn.ro s.ir uO Hi\Tr DEtr
1i0 di€rn kiEm tra l5[ 6iim kiim tra 100fi diEm kiim tra

trcm {m.)
Ij.-

1l * q Ji

,ffi
1l -

6=1 ffi
{l;

, ,rt-l
1l--::

ir=+ lldl

R=D I (illl * I Lltu I 1n 10068 rr 1.-185{0 m !.i.iliE m 0.1-1196 m
R=]0 I $lglq -\ 11 11 111 .8l9EE rn ,19391 m 1l.2l$$i ni 0" 1 9583

l-lilEtl,i ro l0ll3 u 2i,ii6 ru U SS;Sl fl 0.149i9 rn 0.116-19 m
R=10 1.S.19-iE n: ]{??1 m 296-j2 m 0.91661. m C.li669 m tl-1S1i1n
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Ngfui\x cfiw - tlng d4rng

a. r6t lugn

D6 thUc hiQn dugc bdi todn ndy, tr0n co so ly thuyi5t bdi to6n m6 hinh s6 dpng da thric, modul

chucrng trinh h5 trg qu6 trinh tu dQng h6a hi6u chinh dQ c.ao c6c di6m do x6c clinh bang c6ng ngh6

ann sO UAV dd rluoc xAy d1mg, t0t trqp di6m do ki6m tra bing c6ng nghQ CORS, dim b6o tinh chinh

x6c vd hiQu qui kinh t6.

Ki5t qua nghi$n criu dd clugc minh chring bing thgc nghiQm cho th6y ring: viQc img dr,rng c6ng

nghQ enh rO iAV t6t tiqp cdng nghQ.COnS trong c6ng t6c do dac thdnh lAp ban 116 s5 Aia hinh ty

lglon 1.2000 - 1.5000, khoing cao ddu lm d6n 2 m, khu vuc thuc vAt che phu hodn todn d6m b6o

d0 chinh x6c theo yQu cAu quy pham hi0n hdnh. Modul chuong trinh t.u clQng. hiQu chinh rl0 cao c6c

Aiem xac dinh bing cOrg ,rgn6 arf, rO UAV khu vgc c6 phir thyc vAt che khu6t, c6 y nghia khoa hgc

vd thuc ti6n.O
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Summary

UAV - Base data for topographical mapping of vegetation covered areas

Hoang Thi Thuy, Dinh Cong Hoa, Hanoi (Jniversity of Mining and Geologt

Recentrly, Unmanned Aerial Vehicle (UAV) has been applied popularly in generating Digital

Surface Model (DSM) and topographical map. However, there has been not much research to

improve accuracy of the generated map, especially when the terrain is covered by vegetation. This

study proposed a solution to adjust the UAV derived DSM based on test points measured by GNSS-

RIK to establishing topographical digital maps. The result is a software that automatically corrects

the height of the image measurement point on the surface of plant cover to the terrain elevation.

Experimental results have proved the accuracy of the algorithm, the research content can be applied

to actual production, achieving economic efficiency.O
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(Ti€p theo trang 48)

-,:lg

:.J
t.to
. JL

It--lC

:at.

Ha

tso
[7]. Ronsdorf, C. (2008). PositionalAccuracy

Improvement (PAI) Encyclopedia of GIS (pp.

885-891): Springer.

[8]. Tong, X.,Liang, D., Xu, G., and Zhang,

S. 2011). "Positional accuracy improvement: A
comparative study in Shanghai, China".

t9l. Wo1f, P., & Ghilani, C. (2006).

Adjustment Computations Spatial Data
Analysis: Hoboken.

t101. David Siriba (2009). Positional
Accuracy Assessment of a Cadastral Dataset

based on the Knowledge of the Process Steps

used. 12th AGILE International Conference on

Geographic Information Science 2009 Leibniz
Universitiit Hannover, Germany. O

Lap

:,ioi
rio

l.nh

iav

ihoa

t-rt(,

rned

.-rdei

:tial

: :16

:,ghi

Summary

Building equipment to improve the precision of old cadastral maps

Truong Song Hoa, Nguyen Manh Dttng - Institute o.f Geodesy and Cartography

l,lguyen Van Hiep - Center Jbr Land Data ancl Information, General Departntent of Land

Administration

In the afiic1e, we introduce solutions to improve the spatial accuracy of the old cadastral maps,

which were measured and established before 2009 according to the old regulations. From analyzing

the f-actors affecting the accuracy of the old cadastral map compared to the cuffent requirement, to

realize the extent of restriction by each measurement arca in each administrative unit of
commune/ward, Since then, we have proposed an irnproved algorithm, a high-precision solution

solution for each measurement area and of the commune/ward in general based on the overlapping

control points, thereby creating a basis for VPAI software module development. Running on

MicroStation has the function of improving spatial accuracy. The improved data will be more con-

sistent with the cadastral data measured in recent years, ensuring the establishment of the land data-

base. The article is the result ofa research project at the grassroots level "Research and propose tech-

nical solutions to improve the efficiency of the old cadastral map to meet the requirements of build-

ing a land database in the curent period".C
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