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Tmﬂ',cbtli ng tr2ch xublt L i t€ ng tr°n [nh U
L i t€ ngdtrlfefaodge ¢tng t8&c quln IT v™ phts
ctng tr3nh x©y d ng nh€e tcfan nh€ o "t hcVB chik in]
tr€ ng LY h' a,th @Qugt trfhnblth”™ g d[imBdglit b o nd.y g
thi u m t phe'lﬁlpmgpm§mgm,rtig\/\hgt,th nNg®it ré_cadh x|
cactbanhavk ' ng tr3nh x©y d. nB. trkrjicutm§p nh”nLE"m
nhanh ch-ng L€ cvasdthondtisglnv ci- £ acdaqa nh” h
X ©y d. ngt kt'hovwme H@pmdhidht3DLoD1. KJT qul trich xuditda nhd’ &

th nghi m trén md hinmthg h ¢ sdu UNettd haikhuvc L'im it hv "Q ¢ty L

qul m ctrén60% VQL chinh xacKJ} qu[ bai bao hoan toan cOW&p d ng trong cdng
tacqinlyxadydngtl ¢ §cl ncdmdfle Lt " hoehcao n € tahin nay.

T. kHA:-al, ng tr 2 c;MhghudsayMDd hinh3DLeD1;QgMmlIyL L ;t h

UAV.
1. Gi.i thi wu

Mbh3nh 3D | " d. |i u m! t [vah3Hoch LdR¥rghv t ht@ 2
trongkhénggia8 chji Qub&§cc t2nh c_,a m t L i t€ ng c,
hiwn th  , truy xublt, x| T, bi°n tdp, khai
trong mti tr€ ndl]T%y ht Ay, sm8y @i mm&hinh3c h s |
clng tr3nhl@hc beigfPnm tdFivargy c . tar o mcdB clg it 2in ht M ton g
cilng tr3nh L€ ¢ mt hB€hc higpR(evél GhDetaj[#.thlgD LA c
I thudt ng. s ¢ dL ngcthbllI}Nu ttrhongm m® h3 nh
t hu, c t2nhva:nocal rlégnlttrtcﬁngwgnnhnﬂngphfn ch bln tr
thing tin L a |IT (GI Sp e ngtchfnbi Jh” nh? pmt
t€ ng c"ng L€ c nrittrtdnggit mOpDgil € dtdt miga t h" nl
cblp kh&8c nhau, m i <c¢cblp L, s€&€ thW hi n m c¢c L
thing tin L€ ¢ L€a vioi chaiXmh Cih y@wMLn mt ch
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c.a m' h3nh khing gi af,bdoge m koD@, théBh, 5L mD?2
LoD4.n" i t € mg unghia®m! h3nh 3D tronngDgh|°n c
t ctlm bFo thW hi ' n c8&c3DkH  ic §rchfii nitkhdoghgo k ht ng
g m céc chi ti} chl tric méi, ca $ hotb ¢ a chinh

Congtad h " n mo Hindtph " nh @h t BW s d, ng [dbao s ph

g™ a tr°n nh B,ngJkhhng I[da;m thiWwWg khlng v~
ctng ngh' thitng tin LW n][6.Pk@kwhigquétisar[7l,u kh?t n
ph€hng ph&p s d, hgnMpbil¢ rmapping systepifl.n B¥ n dé dnh L
c,n rblt nhiQu c&c phehng ph&§p kJt h’ p t nh.
L, ch2nh x8c cao hhfEl.tiCéomgt nyd nHLtuDdAfRucc t th
LW b’ sung L. cao cho c8c cblu tr Yc 2D c. a ¢ttt
d ng d. l i u kHA. ngT ugyi annh|L°na clllngBD19h n"vy c¢,
khlng gian do th ¢ hi n tr°n hai ngu - n d_ |

toanha (DBM)C ng ngh’ n"y ¢ thw cli til/lln t_ [ nh
LW b xung cblu trVd:lO].XxubIthﬁyrh‘f@trﬁcrhﬁu It 8 coDlt i, at inMt
trongmo hinh3® £ n t hmachbhngtaedp t hW ch™ n | nah rmkgt'ehmcgl-bc k
ph&8p n°u tr°n LW thu thdp d. I|i u khtng gial

Cg8c m* h3nh t,a nh", clng tr3nh x©y d. ng
d, ng bao g¢g" m quwyyhdithcilp hL pht'h't ha'ng mi nh. C§c
h3nh h-a t,a nh” 3D I " s, k a1 mg pnh:ﬁac?,)chftnhlr
khdcc, a clng tr3nh. nW ti/lp cdn vi ¢ tr2ch xut
L. chi tiJt 1 (LoD1), b"i Db&o gi.i thi u ph
t,a nh % clng tr3*nh x©ywndg nwpaund@ries@ghm3ym p h 8§ p
m ¢ L2ch | "m cho h" th ng m8y t2nh h ¢ L€ c
d. i u L 0o tflo W& ¢ twhAaghcklpblt t,a nh” c¢-
l oYUinhv Qu ph€ehng ph8p ti/Jp cdn kh8c nhau trc
phg&p ph” biJn VIl Thrionug qtur[«€ hng nh'npayc- L., b, m
nh_ ng thtng tin vQ c¢c8c t,a nh” th3 ph€hng ph
C8c ph€ehng phg&p h ¢ m8y c¢c- thw L€ ¢ chia th"
d a tr°n L, s©u c_, a c[bly tPhi¥%hnmg! phsEmph hl € a8y’
t h€ ng s d,ng c8§c m* h3nh Thr€ cnlknige,o Hv ic §blt
d. i u t._ [nh h"ng khtng, [nh vi_n th8m t h:
d, c'ng ngh” nhdn dUng [@hom tiYo  (iarcttinfgi aigal
nh”, L« t“n tUi m t s~ ph€ehng ph8&8p cho ph®p
h3nh d4ng thiJt kJ, b-ng, m®p c¢cYnh ¢, a nh" ..
tr°n bao g mtekplatepnatthmeg, o IniX ut hguaphiteon):; 1t _hng (c ©y
Il a c¢h n rangliomdoresthmayvne c(t or h tr’ (support vec
vi ¢ x8c L [Mh5m8&i t,a nh"

Ng€ ¢ I4Ui, ph€ehng ph&8p h ¢ s©u L€ ¢ L o0 t¢
xublt m t 1€ ng |, n c§c LHc treng t_  cblu tr ¥c

cC. u s d. ng ml-lng h ¢ s©u tr2ch xublfJtdquli u
khl[ .quzaah xublt d. |i u nh” t_. [nh pRh€hrg L,
phaph c sO©u nh’ S . p h &t [16 1 WBocyai tb8cgpBe€hm§)

th " ng, h ¢ s©u c¢- | i thJ] tr®aglLVvi t€tngltn
M4ng thfn ki nhconvdutohal redrali petw@4e®] L ¢ ph&t tri Wn
ch-ng v~ L€ ¢ s d. ng semantugsegmentatl))fmt]bngc§b©h (
t€ ng t. nhi°n \objectpéte®tion[Ih]i " n m, c ti >u (

TYi Vi t Nam, nghi°n ¢. . u vQ vi ¢ tr2ch xul
c.,n nhiQu h4n cRAL «Tsond, ng kANN\Nngvc Masbk Rl | i
vi tinh c- 5L.m phonrgichi xablt L i t€ ng nh™ °

Ngoairan g hi °[B3]lc« ux©y d ng b, d. l i u cho khu v,
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2100 b.c [nh xl1OR4cphi xéle, t. 16@dgHtNetEar’'t L.§ nS
gi 8 tr°n tdp L0 tYo mloveraﬁau:dura(,\y:92°/o)L ch2nh x!

Trongn g hi °may,md hinhh~ ¢ UsNeti €’ ¢ s td2alg Xwblt t. L.
tbanhavac 8¢ ctng tr3nh xto¥i dk mu It tf fnh T m &ibh ULA®T ¢ u
xublt teafevaci ng tr3nh |7 kMRAtnhg piwn, quafictrhhm

toa nhal W s xaydd ng a6 hinh 3D Lol trongkhu v ¢ } L "1 K/Jtq nghién cu
nay hoan toan cé Whp ¢ ng trong cong taic dm ly xdydngtd c §cl nlcdme hl
Lt " hivehcad n € ta hin nay.

2.Ph€hng npghh§p° n c¢c_ u

21LQuy tr3nh tr2zch xumt dvuv i Mu so dAng mU ng

Tr2ch xublt dr°m|1'n
s d. ng mldng h ¢ s© ©n t h.
theom, guy t r 3 nNhin bhung, cd T )
nhiQu quy tr_’o’Anh kh§' Dit liéu input: Anh (RGB) va nhan blt cho
g:_]n % r\;]ﬂzjr’czé]’tmt/ nhw\?\r/)mii ‘teo(? Luach(_;nmf;ll}nghocséuvécéc thamsd | | s h e
Hinh 1 i

B€ c chuXn b’ d. | DPao tao mo hinh trén bg Training dataset 1 h3nh
(I be, c¢c Lfu ti°n§ v’ 1 clng t
trzch xublt d. 1Ti u. Dénh gid mo hinh trén bd Validation dataset m t b,
l'i u ph% h p | m, t Qu th
gi an, ctng s. ¢ v =80%t ! i 0

bl L . : ai
Ehe 'C %E‘%m? ”ab’n'])(u@h('j tll Dinh gid d6 chinh xdc — . sey
c- thW thafaf. k hN'to  hterr U Biing
L€ c I a ch _nz th€ n Trich xuat di¥ liéu trén b testing dataset th”nh
cl!ng trong Vi c tr 2 I .rong ¢
b i to8n th g i oo ticm
chdp CNN | " nmUighphh'
cho LJpA. nay

Sau khi L« chuXn bU'Rhléh quUYj trIf"hut chuXn
% |l a ch n m: h3nh m ng h"‘c s©u 192ng vV, o
c8c gi § trhypesparamnatet)shlarm is LHu, clng t§c L o t
th ¢ hi " n. Vi ¢c L0 tYo m®* h3nh th€ ng L€ c
Lla d4ng vQ ch_,ng | o4Yi. B mXu n"y th€ ng c-

ong song Vv.i qus8 tr3nh L0 tYHo |~ qug§ trs3
L€ ¢ g i | “hinfp.A®ngquatrinhway fm: ph[i L&nh gi § L c
h3nh thing qua c8c the c -$curehnlbe1}(228I§Z§]NI]nh|@1accu
h3nh LIm blo s, h i t. th3 ¢ thW d. ng vi ¢
NJu mt h3nh chea h, i t_,, (t.,c L, chznh x8c |
c. a b, mXu v° ch n | a sléedihamt sh3mryp@,url-|bmrcame
c¥%»ng, khi L« ¢+ b, tham s~ <chuXn chéng/ta t
testing dataset.
22.Duv | i Mu

p O, li" w UHw:v o cho m:* h¥nh h ¢
t€ ng L« L€ ¢c s h-a tr, c tiJJp tr°n [nh. d4nh
afnh c¢c- L phont hgdplhd gtaob L °a:}U Vohuinn g cnhg? @ hi xl:
c.a [nh Ll,’mt b'Troh cllthipe 6 B8 &€~ quy.Vph @&mtHiu nn hikdpr

aThu thd
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l'i" " u [nh UAV vTnk trTcdgi &ao (@ortaho

i mages) , m: h3nh s°’ L. cao (DEM), v™ d. L i
Li Wm (poicnt tchiWwurhd)m khl[Fo trong c¢c8c t i i
[30i 33].

b)Vector h-a t aCB8b " ttea°nh[nBEUAV:

5

L€ ¢ th ¢ hi ' n s° h-a th, c¢ctng tr°n [nh UAV
|

phfn mQm LY h' a AutoCAD hoHc tr°n QGIS, Ar
(Hinh 2.
c¢)Chia mXu ph, c v nhtoetnhsh? nh h ¢ s©u:

s’ h-a trcenkPreth ndr, ¢ rblt |, n khing kh[ thi
cho vi ¢ ph8&8t triwWn mt h3nh h ¢ m8y. Vi ¢ L
h3nh [nh v o b, nh, v~ ho vi ¢ phsg
henh |~ khanly, ik hif, it higu “';“fdpk"hqlgggﬂ?yh% R® o Blt 1T
vQ ph¥n c.ng/3ltn\§)hpl]h,%nhn°p V. i c¢cblu h3nh

phfn ¢ ng ki an mEayht €hc chi nh, t Rcrhh tch§g cmX
c.a tiles ph, thu, c v’ 0 c¢c8ch t k2b6){51461P) m* h3 n
h o Hic X(I.O]Z@ﬁl)@l(Hlnh:h)Sau k hi L« chia to"n b, Fnh t
hi “n clng Vvi ¢ rater h- amacs8keco pvo liy gmonc tlh "~ nxh§

0-10240 0-10752 0-11264

(a) (b)
Hinh 3. Cact i | ‘ecchialni®t [nh UAV va cac mibnUfimaslot € h mg
23.X©y dxng m* h3pAN&g ming hXc sO©u U
Mdngram nhen tYo L€ ¢ s d,.ng trong tr2ch

nkon t2ch chdp ( CNNpnvdlutional Neural NefjMork t Bt n c¢ habltc , ar;
CNN I 8p d, ng ph®p t2nh convolution cho mUri
| € ng c §paramndteaym vst” c(*ang | . n m" vXn | bBly ra L€
laméhinc h bl[n L€ ¢ &§p d.ng nhi Queaningm@ngs§d omhi
v. c th' ghigcn mBygy témdn ph®p ng€ i d¥%ng xO0y d.
d. Lo8&8n v, i LTr omnhg2UnihgNett§rcl camd4ng ch bl[n _ ng
c.a ming LUNng<€nbi Qu hhn trong x | Té[nh, c,
[nh UANVnh v tinh.

MUngNeya4q !l bly t°n t. ch2nh c¢cblu tr¥%c hai nh§8n
bao g m c8c | . p t2ch chdp c¢c,a hai nh&nh t €hr
m« decoder. MUng m« h-a c¢c- nhi m v, phon t?2
te€ ng ghhtrao@®y ch2nh | nhi m v, phon | oUj
Convolution neuralntworkCNN)t uy nhi°n Lfu ra kh!'-Ng phT[i
khtng s d,. ng |, p fully connected | aUer s. T
Net | © c¢c8c mask c¢c- <c¥%¥%ng (Hidhddh t he c¢c v, i h3nh






