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T-m Nghi °bhdp. urung v~ 0 Vi c .ng d,ng clng
LW x©y d. ng blfn LY 3D tr. ¢ tuy/n cho Tr <€ n
nh3xm cung cblp m t clng ¢ qulfn |IT hi"  n LY
s d.ng LW thygnthhdadpidl, | iph®nhgnlfi cao (2, 24
v. ¢ nghi°n ¢ u, bao g°"m ¢l vi ¢ ch_p chi ti
li " u t. UAV L« tUYYo ra mt h3nh s L a h3nh
ctng tr3nh, chhPmhbX&c cao v' chblt | € ng ve€ t
khu v, ¢ trung t©O©m VNUF L« L€ ¢ thiJt | dp tr
3D tr, ¢ tuyl/ln. H th "  ng n"y cho ph®p ng+¥€ i
hi u aqudtmch t&c quln 1T, gilng KJAty ol trhgahm °
c.u kh3ng L nh r3Jng s, kJt h° p gi.a ctng ng
trong vi ¢ tYo ra h' th ng blfn LY 3D tr c¢ |
khnébngch mang | 4i nhi Qu ti n 2ch cho vi ¢ qufln
d.ng r,ng r«i t4Y9i nhiQu khu v ¢ khg&c ° Vi t
T kBlTa: LB 8DLY tGISTr € oY nc L ©mUAVgWebGIS

lnHt vbin LQ

Bfn LY 3D king ttyyfmuah” tr ng trong vi ¢ F
khtng gian v _ i kh[ nktng m! ph, ng ch2nh x8c¢ L
nhon[l]t Y9- gi p cung chblp c8&i nh3n to"n di n,
I'T L' th' , MWyt hrod,chbcd ts° n [2}. " iN lpihg®yn°gn pvh'§ pg
V,i ¢c8c ctng ngh' ti°n tifln L« L[®CéccBg d_ ng
ngh nh<€eALl,DAR, phfn mQm x| T h3nh [nh nhe
Bentl ey Context Capt u4i@.Clingv ci ss. dr aangl pih’ v bip]t
c§c thifjt b bay kh'ng ng€ i |18i (UAV) <cé§&c
thJ]] v’ khdc ph_c ho"n to"n c8c nh€ ¢ LiWm c
| 8i tre ¢ kia tronggc ®f7iehdiiscnte divQ Y@h d
ph©n gil[i cao, gi 8 th”"nh thblp, kh[ ntng xOy
v, i chblt |1 € ng cao L« v’ Lang gi g6 1ildhg khT
B°n cUYnh L- v.,i c¢c*ng ngh L nh v’ L, ng th i
v, i L ch2nh x8c cao, t[h3€4ngnit@wnm” K hrokln gh v
nhiQu _ng d_ng L.,i h,i L nh v’ ch2nh x8c tr
clng nhebgqutmilin-i ri°ng nh€e th" nh [i5dp b[n
17. . ng d_.ng c'ng ngh’ UAVV & /]t " hf Ip" e bIGd B b [
th ¢ hi  n trong rblt nhiQu c¢c8c nghi®°n c¢c_u tr
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B

n6[1820. WebGIS I~ m t h th " ng thing tin L a
clng ngh’ |l nternet. Ng€ i d¥%ng c¢c- thW truy c
gian tr, c tiJJp tr°n nQn t[ng WebGIS. V., i S .
WebGlIS L« ¢- nh_ng B282% phs8t triWn mUlnh mEg

T nh_._ng d. i u L« thu thdp L€ ¢ cho t hbl
ngh(\/NLp)F)tre c Ley L« L€ ¢ th'tnghi Ibdpn tnhitQue, Icf
hfu hJt kJ th_a t. d. li u tr€e ¢ L- 1" ch2n
vV, o nhi Qu ctng tr3nh m, i L€ ¢ x©y, dmhdtg Kk h°8nc
c§c d. i u blfn LY trh@cdd BOYt Lk khbnBdthl € ¢
th i LiWm th"nh BdpcEnnt hHMOQUWPhBR cdh/jJn trdn
VNUFv, i Lfy L. t hilln"g rtHitn Iv."n ckitnrhg xmhc. ng ph, c
dy, L" o tUYo c_. a Tr,€crhgp, crgc chordtph ng khsgc
thing tin tr€ ng LHc bi t | thtngnghiégm h t}
c u L« L€ c¢c L' nh h€e ng s d,ng UAV Phantom
brn LY 3D tr ‘ci ttug/mg migen ii d¥%ng kh8&8c nhau U
xublt d_mlc Lu chi tiJjt v° L, ch2nh x8c cao
22Ph€hng ph8p vighihoun tchdw s | i u
2.1 Gi ai ntghhiiMun kchow v x c

Tr<€ ng nUi h Vietnain ®ational Yriiversitpof ForesttNUF) | © m, t
tr€ ng LUi h c ctng ldp, L€ c th" nh Idp the
1964 c.,a H i L"ng Ch2nh plgu’ nTm&EOmg | cc £.hbln
cho c¢c&c lonh v ¢ 1 ©m nghi p, ning nghi p v°~
t>a |1 Y9c t4Yi th' trbln Xu®©n Mai, huy n Ch<€hng
phza T©Oy Nam, roBusdbc t Wi lﬁtﬁ@iﬁlm(lgarmm)BOKhu V. ¢ n°~
thu ¢ L a h®nh b8&8n shn L a, giao thoa gi_a ¢
gi m¥%a v, | m¥%a h n-ng Xm v’ m%a L!'ng | Ynh
v’ | € ng m€a trurch bhahhLEtalt 6@ ngmr, ng hh
nhi Qu khu v ¢ kh8c nhau, mang LJn m t m*i tr
gli v.i thi°n nhi°n. Khu!tn vi°n tr<€ ng c¢c- d
d,c v" nghi°n cu u. nB nt hcCnhngthi, mkhr ., ng hhn 1
c8§c th2 nghi m Ii°n quan L/Jn |1 ©m nghi p v~ |

Hinh1.V" tr2 Kkhu .v, ¢ ng¢
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bao ph, gfn 400 ha, L-ng vai tr, quan tr ng
Li Wm nghi °innfkc_tuh &iQ th’ rmshi °n.

22Ph_ _ng ph8&8p nghi°n cou

Hinh2mi nh h> a quy tr3nh nghi°n c¢c_u v, i c8c
LW x©y d, ng bfn L 3 tr ¢ tuy}]n. Quy tr3nh
h“nh thu thdp degblpl.i @8cshd_cblpi vi n"hy sau L - |
L' oUn bao g"m x 1T d, i u UAV v~ xOy d ng
tlnthuthdp v® x I'T L€ ¢ t ng h p LW tYo
t©O©m c¢c_, a VNUF.

Ldp kJJ hod4d
Thu t hidip W_sh cH Thu thdp d. i |
ABay ch_p to"n c[nh ABCn LY N125000)t r Ung
ABay ch_p cing tr3nh AB[n L” (i5@0) ch2nh
Ani Qu tra ngoUi ngh As l'i" u ¢c- li°n qu
X I'T d. i u X©y d. ng blfn ¥
AX®oy d. ng DTM | AX©0y d ng CSDLKG
AXey d. ng Inh tr c¢c fgiao|AX©y d ng CSDLTT
AChi JJt xublt thtng t
v X©y d, ng bln L 3D:
X©y d, ng mdacchbrgmbh 3D [ AX©y d. ng h3*nh kh'i]ct
chinh "Il AGdbn c8&8c m* h3nh 3D| c!?
v y
X©y d. ng giao di n X©y d. ng CSDL bfln
| I
v
Bfn LY 3D tr,c tu
tam VNUF
Hinh2.Sh LY c¢8c b€ ¢ th ¢ hi ' n
221Thu thdp d. 1i u th_ ©cblp

C&c t~ i 1i u, b§o c§o W« clt@ g ttrhdunght hndgph iV Wi
cung cblp nQn t[ng || thuy/Jjt v*° th ¢ ti_n v_
thu thdp tvatc8chcbovguanidmamphé t2nh ch2nh x
nhdt c¢.a thlng tin. Hgslihah@ﬁe'olﬁhu “i/ babhyg” m
Xuan Majvab ['n "' " & st r @Wndigy L blt Ch @B50Q) s B 1 L€ ¢ t ng
h p v pho©n t2ch, nh3Jmhmamd niglic, @8 ik hwh3n ct m
Vi ¢ h th"ng h-a c8c thtng tin n"y kht'ng ¢
hi " n trYng, m” c¢.,n cung cblp ch s° d. 1i u nc
c. u
222Thu thdp d. i u sh cblp

Nghiénc . u t idJ§ic h''nth kh[To s&§t v™ LiQultdpakflh, c
hoUch bxa§gccmi mh | 4i cd g h€l isaif nk«b [dol Lnh %onh 2
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x8c v' t2nh nhblt qug8n c¢c_,a thitng tin. mHc bi’
L, ch2nh x8c cao, L« L€ ¢ thuVNUF\ﬂap:accdmgao ph,
tr3nh tr ng Li Wm. Nh, ng d. i u n"y cung cb
v.ng chdc cho vi ¢ ph©n t2ch v° L8nh gi § trc¢
223X I i'dyu UAV
aaPhfn mQm Agisoft Metashape
Agisoft Metashape | m t phfn mQm ti °n ti .
UAV, LHc bi 't L€ ¢ s 3¢, ngnhwtrle ma ao§c¢ . md
t . UanweE. Phfn sn@magn 'cy8§c thudt to&n th gi8c
chuywn L i d. 1i u [nh th th”"nh c¢c8c s[n ph
T h utetih RANSAC Random Sample Consenpus L €p cdi.Wigt 3 m ki Jjm v~
n"i c¢c8c LiWm LHc tr<eng °ogni cnogngn haid7cgic ha be[8c sl
2 2
D(fi,fj):\/(xi x) v 1)
Tronfvakl- c¢c8c vector LHc treng c., a hai Li W
LHc tr€ng c- t a Iix.vayxl T yt) at rLE Ruccl, tahr@&hi¥fhmh 1
Lfu; ;xMagin® t a L g rlinWnp nthHut ht r @nag . f
ngm moOy Ll(Wemse(PomCIdLlﬁH;ce c XxX©y d, ng d a tr°n s
brn LY L, s©u h3nf2gth" " nh t. c¢c'ng th_ ¢ sau
f3B
Zi: 2
5 )

Trondgilakho[ng c8cilatt Jo Ej WmBlakhod megr a&a 8ch ¢ h
(baseline dilsithéas c ek)h 8ci _ba haivQ v’ tr2 c¢c_,a Li
b)X©y d. ng m! h3nh s L a h3nh

M h3nh s° L a h3*nh (DTM) |~ m t m! h3nh b
t€ ng khing li°n quan nhg2@y oW twWo alan @ Tth
li" " u nh thu L€ ¢ t. UAV sg L€ cm@m®pgi Sbfth

Met ashape. QuS8 tr3nh n"y bao gponm]cloucD u"xl T
b, c8c L i t€ ng khing mong mu'  n LW ch" gi.
c)X©y d., ng [nh tr, c¢c giao

4dnh trOthopjpotanl"( c8§c h3nh [hW Le&«liL<€b.c i /jm
g-¢c nh3n v L cao, t Yo r a26mQu § btl,’rn3rLF| t[thoh [ct
giao, s d, ng ctng th. ¢ ma trdn chi JJu LW ch
[31]. Cing th ¢ c¢ch bln cho vi ¢ chuyWn L i t .

x, =K {R X, T} €)

a L, 2D i & Lim&mttdhn odibiation Ui c¢c_ a
matriy , bao g '  m c8&c tham SR |nh@nat rotatishmeatgyuvay L(i W
c,a cdmér avect ornranslatianlvecterh wcy Win; Xj(a met aa L | 3D
Li Wm trong kh'ng gian th c.

~C8&c [nh thu thdp L€ ¢ t. UAV L€ ¢ gh®p | 4i
I'T 'nh, s d,ng c¢c8c thlng tin vQ v tr2 v~
KJt qul |I'" m t b e, [pmhirc -8nh ohOmhgx §¢ Q@ mH
ddng h3nh h c.

d)Chi JJt xublt th'ng tin c8c clng trs3nh

ChiJJt xublt thing tin c¢c8c c¢ctng tr3nh t_ d.
ddng v° k2ch th€e ¢ c,a cphoobluo#li %Ut k ©y€dnagc
may (nachine learningb a o I@andnfm Forest¢ © h [ReepsL@min}l € ¢ 8p d_ ng

Trongl L -t
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W t., L, ng nhdn Ldii’ rd&angprh°@n cl§xcUil Hc§ct r €ng h
7] c blu t d. .Kit u i Mhucgk h ir re gnthg Ppehtio@xhdrigtdi s €
i

-

t .
in chi tiJJt vQ ¢c8c c¢ctng tr3nh nh€© nh” c¢ a,

224.X©y d, ng b[n
aChuywn L" i d. i u
n“y nh3ym chuyWnt L’ ribltc §rchidQu Irgu’
i Qu L " nh dlng, v'° tr2 Iv@ nmTt, cvhuXn L' nhtef
i’ n- thw I " c¢c8c Li@Qudtraitho,oc
Lo thig kh&8aogn_ ta nc.cfah t hi Jt ¢
c8ch th. ¢ LW chuyWn L i d,
hdm t, i trong c¢c8c nghi®°n c_ u.
d u khlng gi an
D |i oahtyWre L" i sang L nhrddrg kphhivaolhd”  (nd
I ) ' g n- LW x©g8acd Ingp cdh sIli€dwe Khtn
ho m t 1 o4i [hig t€omg tnr tnlbpl
m t h3nh d4ng L a I'T v™ m t t
n
a
i

Qo

g gian LW LIm blo r3ng n- hot
c8c ahfrmycvklh!ng gilang hi'in
“u sublt .

i u thu,
Fh tBtt
u” kh§gc
t 2

t2nh

m2in/hnl _ hp” nthh *tnhgu

" daoligtum tc[ d§

"y sau L- L€ ¢ 7
i ' n cho m t L~

225X©y d. ng WebGI S

WebGS | © m t gil[i ph8p dm&y timépetl @' cdhshmgh m§y
nh€e IL'W mhilfn 1T, phon h' 2 cthh,” ncgd pt REBdgThadng n clh i aa
ti r€e ¢ trao L i gi_ a m8thénggnacat@®h @y vt- veeShc, t F

. di L. n v . ng d,ng m8y t2nh LW b’
rong nghi°n ¢c.u n"y, Lfu ti°n cfn thilt
s d. |li"u cho WebGIS s¢& <€ lci xuwy
u khi L€ ¢ clhnugXnb ®¥n-ga pvh'f nL " mmQm dQGI S s L€ ¢
!ng qua Post GI S. Khi qgusg tr3nh thil/Jt | dp 1
nh ntng c%ng v,i giao di n ng€ i d%¥%ng s¢€
ng b, h-atv°ncitnagnig web.

3.KJt qul nghi°n c¢c.u v™ thlFo | udn

31.,TYng hip v° L8nh gi 8§ duv |iMu d9dnh UAV

D | u khlo s§8t t . UAV Phantom 4 RTK L«
(FC6310R) B8mmtiltu ghom g3@48 [wh K2z c[thh7TRe ¢ |
241x241 Om cho ph®p ch, p nh_ng h3nh [nh c¢c- L,
cao. n, cao bay am,amh’t tth mwagol ' _73 hblp LW LT
nh€eng clng L, cao LW bao qugp d_ tlidiun[nhctt
LYt phon 4 Fé¢ m/mgit x L blii Qu m®"y LIm bl[o r ung
Lblt LQu c¢c- thwWw L€ ¢ nhdn di " n r» r“"ng.
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KJt qul d. i u thu L€ c206,i vt’ nsg sl"€Ing nl
Fnh L€ aitdiW®9®Bhcho thbly m t m ¢ L., ph., T[n
c u L€ ¢ thwWwHNh3n Ta hbingt iLJt mt rc° il ptnong c. a [ r
gua c¢c8c mMu sdc Fh&E~ nhaun Voo mT o
xanh Ldm bi Wu th’

I cao nhblt (9 T
bi Wu th’ m ¢ L
nhblt ( Fnh) .

h
1

C8&c Li Wenpoint & ca¢
H

Li Wm LHc treng L¢«
d»i tr°n nhi Qu h<¢¥
|l € ng LiWm n i -
1144467, m t con s
m c L. hi tci, Jat dy
khing gian thu t
ph®p Prbjéctipog (I~ s’
Li Wm n" i xublt hi’
c8c h3®nh [nh kh§gc
chiJu LYBE7ZTEH6 c dho st nbry o
qug§ tr3nh X T Vi S Ltqv0 Iﬂrznhchrﬁ‘h
chi Qu L€ @ mhtcclBch t m
chz2nh x8c. Trong khi L- IJi L nh v | Yi
(Reprojection erroyla 0,732 p|x cho
thbly L, sai s trong qusg8 tr3nh t§8i tUo
h3nh [nh |~ rblt nh, , L[m blfo t2nh ch2nh
X§c cao c_, a Quatihhi " u thu L€ c.
hi u chuXn m8y [nh sau khi c¢ch_ p L«
€ ¢ tifJn h" nh LW LTm bl[o L, ch2nh
x8§c v° chblt | € ng c,a c8c h3nh [nh thu
L€ ¢ t. UARbcalléhgttf u c.  (
r€e ¢ ghi nhdn |7 3716.19 v._i sai s’
019, ch” ra L, ch2znh x8c cao c,a ph®p
Lo ti°u c¢c .

Hinh 4mi n h ha m t c¢c8ch tr ¢
guan v tr2 c¢c,a c8c camera V' m ¢ L,
ch2nh x@r@thongmuacdm”'”h“-V trz m§y I,jnh(S/a'_'i ssai<
chblm Len v~° h? nhgnlﬁv‘ul it§§eb.g’”%l§';bh”czhlulz'ilﬁ11 -
Len LYi di n cho vy tr? @‘% t"2'n h c,a c8c
camera, trong khi c8c h3nh ellipse bi Wu
th I .,i trong v tr2 € ¢ t2nh L- C8&c I, i L
| ., i theo c8&c .cihitQuedk hghi @Quhadi.c L(Z) L€ ¢ thw
ellipse, v,i thang m u t_ L, (tehng -5ng v, i
cm) L.i theo chi Qu ngang (XY) L€ ¢c thW hi r
t2nh tmeo, & t ham)chiacho4000. ( 100

L, i trung b3 ammt\heothe@rrrranodhoY tihbly L, c h?z
trong vi ¢ L nh v ngang c¢c,a c8c camera. L,
m 6émm, ch” ra r33ng vi ¢ € ¢ t2nh L, cao c¢- I
T " ng | .,i tblit c[ 7an8nc W€, mdnt nh vE€de 1T u tr
I ch2nh x8c d i " u [nh thu L€ ¢ t_ laqug§ tr
ho"n to"n L M ch2nh x8c LW x©y d. ng bln LY
LOm nghi p



