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Tomt dY t fng ch s° d. |i u c¢c,a th” nh ph t ht
khing gian L a IT 3D L€ ¢ s d,ng nh€e m t
d ng, LQ xublt ph€ehng 8n _ ng ph- trotmng c8c t
x©y d. ng d. |li u khtng gian L a IT th” nh ph
li" " u b3yng c8c ctng ngh L a khtng gian tron
ch,p Inh b3ung m8§y bay khing ng¥€ idys§v (&AV)
gi 8 th"nh thblp. MHc d¥% c8c ti°u chuXn L« L¢
S kh&8c nhau vQ L tin cdy c¢c,a c8c |l o4i d.
| oUi L"i t€ ng L a |IT cho t_grhg °lahw_ w, o’ c_s utr
h® " p c¢c8c lo4i d. |li " u cho ph% h°p v,i nhu cf
trung v o LQ xublt quy tr3nh x©y d ng d. i
minh t. c¢c8c d. |i u bay chplp. [KRtb&O§ UAVcv
x©y d. ng L€ ¢ d l i u kht!ngQgmacn LI achil t3iD]

(LoD3), nLocD3 v, i sai s’ trung ph€ehng =d4a c8§c
cm; mmipy6 c ml,7onpz

T. kMD: a:l i gikh?HdAV;CA, p3 D[ n h Thnikath Lpbht™ t hing r
1 Gi | i t hi u
Trong b i c¢lnh chuyWn L i s LW x©y d ng

I"a I'T 3D c¢c,a th” nh ph” ng"y c¢c“"ng tr° th"nh
tfng cho h th  ng thing tim2.TAchhhpp cth!nbg”
Il > th”"nh ph° phs8t triWn bQn v_ng d, a tr°n n
nh.ng h> p phfn c t | »i c,a clng B@W tthhinrhg t
|l dp d. 1i u khtng gian L a IT th"nh ph” 3D,
g” mhehnd nphh &hp' ng kmhk@lgnd dph § MW~ d, mhgeHma v
phg8p bln L s/un ¢c-, ph€ehng ph8p ch_gmhapnh pan
s d.ng [nh m8y bay khtng ng€ i |18i, ph<€ehng
Lidar mHt L blt; ph€hng ph§p Msbile mdppinggsysteyn t h "~ n ¢
€. HoHc c¢c- s kJt h° p t. hai ph@fmg pxh§&p ctaro
theo t. ng nhu cfu kot thhWw nhn@: hp n@hrkch tpnhg8 pv =
phg&p s d._ng h th ng thtng tin L a |IT kIt I
v tinh Lhn | T L, phon di Vi bbng4adoakgdth’ p
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[221L« th nghi m ph€ehng phg8p s d,ng d. |i°
i L W3tnth” rdH iBlddhp i m L€ ¢ kmualg K cnd
i vi' ¢ bay ch_p, do L-, s’ d,_,:ng
hdmrungl i ©m, ahméy phrILI'«KdLrEya: x Oy
d. |i u khWlng dngl—IactrB(mIi(mﬁabalol gt hmi nh
. nh”, 5 khu v, c¢c | c¢ch s v du | °
d . ng ' mtc- mhtig§a ig)itl cvdal,cin v~ Selcuk L«
014d a 412000tnb||,’mnh h” nag- klhgnpfhi@iicda v2 d, s 1
"¢ K Jjtd_ hng db“ il inhi @Quahayg Qv eam Kh8§cs. L« s’
OpenStreet Map W't minh3hdpsd,. blQi m#lt k
‘[24n. OpenStreetMap |~ d, 8n thu thdp d_ |
'ng qua nhi Qu ph€ehng ti n nh€ [nh ch_p ph
h m§y bay. Ngu” n d h Ixi§cu knh"tyn gt hl€ nngg nch-bitL , d
ngu n @.nglingh t m§yc HBpayA Vk 1@ ¢ msg € di, nlgs
rong kho[ nxg©yl0d, nntgm dg fnl i@y kthw ng gi an
ki JJn tr Y%c clréng trmhbpe gohh30n hc 83cD tch "an hl @uh "L -
c xOym8ynpnd whtngnth€ ng gdn tr°n m8y
g-cvigbh?pgthBAhGng tr°n n-c v, i L. phon
t. mHt Lbt b n ph2a c¢c,a | ©u L"i clng L-
hinh 3025].
ng cTFaimguyéhydM! i tr € nd "ViL’htn Namc- nhi Qu n
c8b ctha hglrggﬂgjm/axc@ycurcbnrgg nquy tr3nh g
"u khtng gian L a |1 qgw'y bhfondclth® pbha§tc hirQ
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2. S 1li u s d,ng v" ph€hng ph8p nghi®°n c_
2.1. SX IiMu so dAing
211S° 1i u [nh ch_p t. UAV

ni L*i v,i UAV c¢c- gdn m8y [nh, c¢c8c UAV hi
chinhxaccag¢ RTK) s€ gim LS8ng kW vi ¢ phli b" tr?2
L. aC8c k: thudt bay ch,p theo sh L thiJJt k
L cao v,i g-¢c nghi°ng "ng k2nh L€ ¢ 8§p d. nc
mt h3nh s° bQ mHt (DSM) ddng L8&8m moOy Li Wm
d. Ii u khtng L a IT 3D LoD2 hoHc LoD3
212S° 1i " u [nh ch_, p mHt L blt

MHc d%» UAV c- kh[ nktng cung c¢cblp m* h3nh s
L€ ¢ ° tury°mhddm. mlt s~ bQ mHt c_,a L i t€ ng
khublt b°i c¢c8c L i t€ ng b°n cUYnh v m8&i hoH
trong d, i u L€ c¢c th"nh Idp b3ing [nh UAV.
cungc blp d. li"u khtng gian L a IT 3D cho phfn
v, x©y d. ng d. I|i u khtng gian L a I T 3D °
khtng cung cblp L€ c.

2.2. Ph__ng ph8p nghi®°n cou

221ChuXn d. l'i u CityGML

CityGML | " chuXn de, i ddng ng!n ng. e Xt en:
th"nh ti°u chuXn qu ¢ tJ] do Open GIS Consort
trao L i d. 1i u kht'ng gian Int ttfimg TD.a GMLy G
b"i nh-m Special Interest Group 3D (SIG 3D)
Northi Rhi ne Westphali a, n_c. CityGML tr3nh b7y
bao g " m: chuy°n LQ v ng. hndgrhhp ah™ o "gi .ta€ cngc |
V' bQ ngo”“i c¢,a c8c Li t€ ng. Ngo i ra, Ci't
(LoD) c¢c.a L°i t€ ng theo 5 m ¢ kh8c nhau t
222Quy tr3nh th ¢ nghi m

Nghi°n ¢c. u n"y tdp trumg ad¢©O©yl d umglLpa<€ehhgs3t
gifm t" i La gi8&8 th"nh ph€hng 8n tri Wn khai
tr€ ng. Hi ' n nay c*ng ngh' UAV L« ¢c- nh_ng
nh ph” thing ch_p [nhH, Lchph®n xt§ic/[tcsadoi,vmmic § c t
ctng ngh" kh8&8c, linh hoYt trong th, ¢ hi n b
tr€ ng. KJt qul x | T T'nh bay ch_p [nh UAV
v’ b3nh LY Tnhh D,  mlic ' ehb3nh/Jt” (Em) s€ cung
cao c,a c8c L"i t€ ng mHt LBIt, |~ c¢ch s° LW |
c8c L i te€ ng. Nh3n chung, d. li " u x©y d ng
bfn chochOwy ddngli u L°a I T 3D. Tuy nhi®°n, ¢
L. LW L8p . ng nhu cfu vQ L, chi ti )t L c h:
L., cefkg]t vhéi®c cing ngh hi " n LY khé&k,_, ph b i
[ hmHt L blt .

C§c thahJpmBnhlblt hi n nay oldmashl @hphg. bTir/pm
th nh I dp d. 1i u L a | Tch3pmiEinhlwltc ct-h'tmiW gl
LE8m mOy Li Wm cho tblt ¢c[ c8c ng» ng8ch v~ <c§
thblp tfng m” ¢, n cho nh_ nagh_nphniButchlobltt Fsngy .b  n 8k
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cho phfn thiJJu h_,t L8&m mow3LiL\Wm tm®y ILdwmt t Y
clng ngh' UAV s& cho kJJt qul theo h€e ng nh?:
c,a m8i che hoHc ban clng s€&€ L€ ¢ hiWn th 1
clng. Trongchhmebhhgblh BESM mOynlLi Wm ° phfn
khublt b’ i ban c¢c*ng. Hhn n_a, cind tp mEUh h L ibMVm s € r
L€ ¢ t®»%y ch" nh v™ ¢- L ch2nh x8c cao nhblt,
li " u t a L c.a L§m moy IJ:mIWmmlfbmhleItl-lo Tdp nh
Li Wm c. a cémgpHagmhblt | t90 ra L€ ¢ L§m moy
DSM bQ mHt ngang nh€eng khtng tYo ra L€ ¢ [nl
ch,p nh mHt LBIt s€& LW bcé?! rkghuryglt' pth€ nc tshi Jdi,
UAV. Tuy nhi®n, d a tr°n LHc LiWm c,a khu v, c
La |'T kh&8c nhau, s thanch,ipmprnhl Ht§c ANSY c©
re ¢ &§p d, ng ioh2hbUx8ah3mi ftnkgi Lm th i gi:
nko Vihi khu Lo D I'u "al I[hT,LEk
t Wi, b yfuu k &du Ki Mk «thec-
ng&§nh gg BQH |'u L « ¢ -
I"u "al KA xc@yg .d Phh@hb || o
ttf@galLlTl
X§&cnh ldu kh?nf iCwyg XgcnH d
chongtl bt megal | T I"u  tch ut
cfn  x @nyg
Phe€ehng § Ph©eh n g hp§ i
chp WAV [n ko BIC
1 X 8§ cn HHlc
X 1T, 'y d X 1T, ) trat ud
T |;§'n?gn¥© I |_'§'rr??ﬁ)|/< cfn _x 9wg
M1 h3 nh 3D M1 h3 nh 3 D
Lwh _a "ill " h & Lwh _a "il " n &
v A 4 an "
ng§nh giNs fqk §k? Wh ph<€hng
hp. ¢&8c c?hg desmgh dng. ldu
t ha t 2
X©ynd. ldu kh?
gi an vect
Chuy sang ch¥h d |i’ u CityGML
vanhdp d li' uthy ctinh
DlI'u khin@ d
3 D
Hinh1.Sh LY quy tr3nh x©y d. ng d. 1li" " u khtng gian L’
v c8c d. |i " u.L a khtng gian khsgc
D, a trén phan tich trén, cong vic nay nffm QkuHiquy trinhyis kl}ﬁpgacéc
congnghbaogmchpnht m&y bay ‘kiRilvaacgh , npgm@Un Iph dSit xay
dngd liu kh1ngalyQB[D@artharlhphthongmlnh Ben'ehh L - gB8c clng
truyQithng nh<@t tbficochll, Lo khtng g@th’%ug@qngﬂQWTl(
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GNSS c 1csgd nig@llo %t LVih kh ng ch][n h Wh Kivih t r\sa @ i cdicitt
ch, pmEn kC B ofnetsilWh'ith ¢ "al.  Quy ~ o @kibhbhao glin@ac
b€ cos d ngtngcong nghriéng va cé s kil h p cac cong nghtWwkay d n g * ¢ €
L § m m@nhoati édmhgatiicfc §ci Th ¢ k h! naly3PiFm nLEgHinhk 1).
Ngoaira,congvic L §nhc g3 h Lx § c c\Vghdhanh & can©ng ngh
cl ngctiteint L - Qxii c §c p W€ b cagcorggmghtkdng qua ghép cac
L&§m mihy chio'i ¢ & ¢A\Im blo yéu ¢u cho xay dngd li' u khéng gian vector
3D cho LoD3. Bén%hhvi c ki h p cac cong nghtWkaydng L § mefnh@ém chihj
vi cvEc § ci  Tmg®hdng glan dl-hg vector 3D vachuy s anm gchgld 1i u khong
gi an CityG®aL L €hnga Lter. ollnug<hon|ng|ym CutthR/IlnIaLdll ubo
thWws d n gWhhdp cac d |i uthy c tinh g v i cac d |i" u khdng gian nRn ttb ra §n
ph¥nd li'u k ht n'qly8D hoan chih cuicling.

3. Knghiu’fw” " ctblfo | udn

3. 1. Khu vxc thyxc nghi Mm

Khu th ¢ nghi " m trong H3nh 2 thu,c ph¥€ ng
ph” HY Long, t ' nh Qulymwhiji ohkbaolLy§” mhphEaoct
tdp Lo"n BIM group x©y d. . ng. Khu Lt th ¢g"m
i Qn kQ Ngo”"i ra c¢c- c¢c8c h th  ng giao thtn
c.,ng ph,c v, sinh hoUt ¢, ng LY"ng. M t s° nh~
|l "m vi ¢ c,a c8c t° ch_c d ¢ c8c tr_c L€ ng

Hinh2.Khu v rghih’ rm

3. 2. MT h3nh L8m mOGy Li Om
H®nh 3 DbiWu di, n L8m mOy L i(Tomho8sBv cii ak im]Jn Kk

tr¥%c L, c L8o thu,c khu L' th Grand Bay HUY
ch,p I,'nh mHt Lblt trong khu vHimh3abi Wa™ wi x aan )8
moOy Li Wm 3D [mhithkdon WAS/ ,¢ H3 n h. [Bhochpg hmtuth i [ Bt tv ™
3c |7 kJJt qul gh®p hai LE8m mOy Li Wm 3D t. c |



