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c6khau dO lσ n nhat F/2.8,cho g6c nhin rOng 94

d6.DJl cho biOt 6ng kinh ctta camera duoc thiOt k6

dac biet de chong rnё。 ∂vong na anh. canlera
duoc nOi vσi bO ch6ng rung 3 chiOu giup cho anh

chup 6n dinh[71.(E)ac thOng sO chup anh c6 th6 dう t

。,ch6 do tu,dong h。こc diさ u khi6n thong qua b6
diさu khi6n mぅt dat.

月J.Tわた:が bay P力 anわ
"4ρ
Ю νabδ d′δυ κんだ″

23.P′Par mam xル″う″力c′lyp r″ UД y・

HiOn nay c6 nhiё u phan iγ lё rl x● I,anh UAV
khac nhau nhu Agisoi Photoscan, ENVl,Trirnple
Business Center, Erdas Leica Photogrammetry
Suite,PhotoModder S6anner,Pix4UAV Desktop,…
Trong nghiOn ciu nay,nh6nl tac g16 sむ dung phan
mem Aqisoft Photoscan phiOn ban l.42 de xむ  |,

toan b6 quy tnnh tき,kh∂ p anh,tao danl rnay diOm,

KH■lTHAC M0

H.2. Camera cla Phantom 4 Pro
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‖3.G′aO d′θ″ρ力δη
“
6“ハg′sO■ Pわ0わscaη

Thong s6 Gi`tri(don vi)

Trgng lt Eng 1280(g)

Cao, ddi, rOng 18.5,28.9,28.9(cm)

T6c cl6 bay l6n t6i da 5(m/s)

I OC OO DaV XUOnq tor Oa 3(m/s)

T6c d6 bay ngang t6i da 16(mた )
ThOi gian bay 23(ph`t)

Tam bay caO nhat 6000(m)
NhiOt dO hoat dOng 0‐40(dO C)
〔:)inh vi GPS/GLONAS

●

、

`

xay dung m6 hlnh s6 bさ mlt(DSM),va thanh lap
binh dO anh.Theo k6t qua nghiOn ciu[16]thi day
la phan mё m xi l,anh・UAV t6t nh6t.Giao diOn
phan mem Agisoi Photoscan nhυ  hinh H.3.
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lfiAl rH[C il6

Bδηg 2.TOa d∂ va dO caO c`c dfθ ′ηηぢηδ′1カ 1/aκ′∂′η fra d6 ο力′″力χac

Cum m6 Tan DOng Hlёp M6N6i Dai
TOn
di6m

Toa dO TOn
diёm

Toa dO
X(m) Y(m) Z(m) X(m) Y(m) Z(m)

1207967.399 16.237 Gl 522357.741 1155501.358 97.342
Pl 1207673.561 7.756 G2 1155507.169 134.680
P2 1207620.095 -34.994 G3 522505.611 1155475.140 143.097.

P3 1207653.555 -89.466 G4 1155360.124 127.562
P4 1207706.913 -120.292 G5 522599.229 1155361.896. 132.377
P5 1207693.009 -121.572 G6 522620.795 1155328.228 124.352
P6 613963.797 1207805.117 -122.134 G7 522735.415 1155316.837 125.400
P7 613959.958 1207918.895 -125.810 G8 522830.587 1155326.417 102.483

P8 1207912.934 -122.833 G9 523059.951 1155096.376 40.402
P9 1207779.813 -123.391 G10 522932.642 1155059.934 20.354
P10 1207534.904 -112.690 Gll 522895.664 1155026.343 3・1.245

Pll 614009.118 1208152.587 10.904 G12 522681.805 4155127.325 32.021
P12 613683.660 1208098.145 10.705 G13 522561.879 1155173.408 44.115
P13 614023.288 1208072.528 -27.273 G14 522401.681 56.665
P14 613395.427 1207923.149 18.423 G15 522145.678 1155475.168 18.044
P15 1207538.993 23.540 G16 522236.736 1155198.050 13.335
P16 1207411.936 17.290 G17 522493.057 1154908.340 15.043
P17 1207207.516 14.522 G18 522626.383 1154829.387 18.171
P18 1207327.253 10.085 G19 523046.437 1154711.066 8.119
P19 614427.807 1207805.339 2.130 G20 1154803.658 7.581

P20 1207929.260 7.086 GPS 01 ・522235.758 1154851.642 3.983

Di`mn`n lnh

Dilm Olnh 911 dO(h"hx`(

‖6.P力
`″

b6d′δm′ぢη δηわソa Jθ
“daη力g′6d6o力′η力χ

`cね
′mδ N″ Da′

3.3.五わだ
`々`vう

lhば9■F"わay c′,yρ
Qua trlnh bay chup duoc thi6t k6 tron phan

mlёr)Pix4D Capture(H.7),c6th6 thi6t k6 dO cao
bay,toc do bay,do chё ng pha theo hu6ng doc vぅ

ngang,9oc chup anh"¨ lくhi cぅi dat(シ ch6 do bay

an toan(Safe mode)thi UAヽ ′sO tt′ dOng bay theo
cac dぅ i da thiot ko baO gOm tu dOng Cat cinh,bay

10n dO CaO thi6t k6,Sau“ bay“ n‐ C di6m thi6t
k6 d6 dむ ng va chup anh nhυ dぅ ■hiё t lap trQng
phan mё m‐'Khi anh cu6i cOng‐ duOc Chup XOng,
UAV sё tげ d¨g bay vё tt ha｀ c■h tiュid嬌品xuat
phatrTЮ ng du■trlnh bay'chupi langfthaiね oat
dOng ёOa UAV vら mヽ6y anh dυ oc hion thi.‖ On tuc
trOn nlay tinh Bう ng hOう C diOn thoai thOng Fninh.

TOy vう o00 an toan cOa UAヽ′(vi du tinh trang
nぅ ng lυαng c]a pin, nguy c。 .va charrl vdl vat

th6,dOng VattrOn khOng"¨ )ngLP(yi dieu khi6n C6
th6 dむ ng qua trinh bay tu■ dong d6 diou khion
UAV ha c6nh.D6.dう mbぅ o an toan cho.m`y bay,
tranh va dap 、ao.cac ngon nli thi d6.caO bay
chup trong ca 2 trυ bng hop dυ oc lυa dhon、 sao
ch。 luon cao hon di6「 l cao nhat cこa khu.ヽυc
bay.Cu th6 m6 N`i Dtt va cum m6 Tan Dδ ng
Hiep,nh6ri nghlon c口 u lan lυ ot chon cac.do ca。
bav chup so vdi di6m cat canh ia 250 va 2001rl.

ThO'i qlら n bav truno binh cOa c6c ca‐ do lざ'18

ph`t.[)。 cac han cho ve thoi gian bay nOn d6
hoan thanh duoc dion tich bay chup lon,clゝ n thiOt
kO nhiёu dai bay liOn ti6p.DO pha ngang va phO doc

cla“ ctuFn baythi6t k6 1う 80%.
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GPSl 614119.593
614339.949 522482.762
614116.539

613607.256 522578.322
613843.681
614073.639

613756.193
613521.589
613853.326

1155222.221

613289.591
613660.551
614146.662
614015.980

523197.823
614473.831
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truQ,Y la-2,9 cm(di6m G20,Bang 5),sai s6 16n
nhat theO truc z lぅ 9,9 crrl va sai so t6ng hop the。

vitri di6m XYZ la 10,l cm(di6m G12,Bう ng 5).

Bδ″g5.Sa′ s∂ c`c`力aηわρわa′,cia Jlδ″,κ力(5ηg
oわ6う″力

`“

Oηg χうy dt″,g mOわ′″力3D cυm mδ Ⅳ
`′

Daf

TOn AX (cm)

G3 -1.9 0.3 7.4 7.6

G9 1.1
-0.5 1.2

G8 -0.6 -4.7 4.8

Gl 2.4 0.0 -2.4 3.4

G4 1.5 2.2 -1.6 3.1

G7 -2.8 1.0 3.0

Gll -3.0 1.6 -8.3 8.9

G12 1.9 9.9 10.1

2.6

4.9

3.2

2.6

2.8

G18 1.1
-2.3 -0.4

G20
G14 1.9 1.7 -2.0

G15 2.0 ―■0 1.4

G16 -2.2

RMS 2.0 1.5

m（Ｕ００

l

Tむ k6t quぅ danh gi6 do chinh xac(シ tron ch。

thay m6 hinh DSル l c6 d6 trむ ng kh6p cao v6i dia
hlnh thυc t6.MO hinh 3D cOa cum!T16 Tan DOng
HiOp vう m6Ntil Dai nhtP hinh H.10vら H.11.Theo
qui pharl ViOt Nam nganh Trるc dia m6 13]va thOng
tw s6 63/2015/]¬

‐―BTNVT[4],dO chinh xac ctta cう
hai n16 hinh 6 trOn la d`p tPng du'o'c yeu cau thanh

iap ban dO dia hinh t,lё  l∂ n,cu th6 ca 2 trtPё'nq
hop dёu dat yOu cau d6i vdithanh lap ban d6 t,lё

l:1000.Tシ ri6 hinh DSM,si dung cac phan mё m

・・                500m

岸&MOわ治力DEM cιia cυm mδ I∂η Dδηg月′θρ

`:わ

わ3わ力Dι′。nω

170 rn

!

Ton di6m △X AZ (cm) △XYZ
GPS 01 1.3 -0.1 -2.6

2.3

G6 -0.4 0.6 ・ 3.4 3.5

-2.0 1.2 -8.4

-0.1 -17.9 17.9

G17 -0.9 -1.9 -8.1

G19 -0_6 -0.7

RMSE 1.0 1.2 8

8.3

2.0

ml.0

m70

．

０

１

日

１

日

１

１

日

日

１
■
　

。
メ

、
　
ｍ

ノ̈
・

00‖G‖GH:EP MO.S01‐ 2010

、

`

□皿

sai s6 cac di6「l ki6m tra tai m6 N`i Dai nhυ

sau:sai s6 trung binh cac thanh phan X,Y,Z,XYZ
tυong● ng la l,O cm,1,2 cm,8,4 cm,3,3 cm.Sai
s610n nhattheo‖uc X・ la‐2.Ocm(di6rl G10,Bang
6)va truc Y Iう 2.3cm(di6m G2,Bang 6),Sai s6 16n
nh`ttheo tmc ZIう -17.9 cm va sais6 t6ng hop theo Ⅵ
tri di6m XYZ la 17,9cm(di6m G13,Bう ng 6).  .

3δ″ga Sa′ s6oac ttaη力ρ膚″X,x z χYZ′oJa
d′ё′ηκ′θmf áCυm mδ 乃″D6ng月′θρ

d6hoa nhu Autocad,Microstation d6 biOn tao cac
bう n ld6 dia hlnh,ban dO hiOn trang si dung dat cOa

cac m6.Ban dO hiOn trano sウ dung dろtcum m6 da
Tan DOng HiOp(t,101:1000)sau khi biOn tap tυ  m16
hinh DSM nhu trOn hinh H.12,ban dO dia hlnh m6 N`i

Dai(t,101:2000)nhu trOn H.13.NhO mO hinh c6 dO
phan giai caO,hinh anh trtPc quan,chan thuc,rO n6電

va chinh xac,qua tnnh biOn tap ban d6 thuan loi.Ket

qua cho thay,chatlυαng ban dO d`p● ng d口。c yOuY
cau cOa Tiё u chuan ViOt Nam nganh Tだ oda m6. :`
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200m

H.9.ル0わ′ηわD翻 oJa″,δ Ⅳ
`′

Da′

`rわ

カスηG′angリ

△Y AZ (cm) △XYZ

-0.4

-0.8

0.4

-0.7

0.8 -2.9 3.8

-1.0 2.0 3.1

4.4

△Y

2.9

G2 0.8 4.0 4.7

G10 3.7

G13 -0.1

1.8

3.3
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