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yén Pat Quéang?, Quich Manh Tudy
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e

Tyhn Trung Anb’, Nt
i hoc Md - Dia cha

phan bign: 18/6/2019 —Nedy chép nhén dang; 24151,

Ngay nhén bai: 18/6/2019 - ngay

Tém tit: Binh sai vhéi anh UAV (Unmanned 4 erial Vehicm
tién, quan trong anh huong dén do chinh xdc czic: cdc ‘sdn Pphdm do én g mdz
 bay khong ngwoi 1Gi. Viée sik dung tam ch'up do b’ang cong nght GNSS-RTK iy
giam thiéu tién téi logi bo diém khong ch‘é mdit dat. Bai bdo trinh bay vé vige ki,
dinh thng ke toa dp ram chup do bing cong nght GNSS-RIK (Redl i
Kinematic) khi binh sai khdi anh nham logi bo tam chup c6 chat legng do thy
(sai léch 16m). Cu thé trong bai bdo la Iua chon phwong phdp kiém dinh thing i
theo phdn phoi chudn Gauss Vi

ke xde sudt lwa chon la 99.73%. Viéc logibi
theo kiém dinh thong ké cho thdly co s6 khoa hoc chat ché, tranh loai bo camfith
cria ngudi xik 1j hodc bi b qua burdc dénh gid nay trong thuc tién hign nay. Ci
s6 ligu thuc nghiém 6 mgt 56 khu do cho thdy dé chinh xdc, tinh chdt ché cia K

dnh tang lén khi logi bo di cdc tdm chup co chat liong thdp ma van st dung fin
knh dé trong khoi anbh.

1. DAT VAN PE
in ddy khi cong nghé dinh vi GNSS-RTK (dinh v

giar} thyc) phat trién manh, ciing véi viéc xay dung c4¢ dier [ham
o chiéu lién tuc CORS hinh thanh mang ludi co s9 dign 10" ﬁ'ﬂ
dlflh Vi RTK d9 chinh x4c cao giup cho cong viéc do dac tr nén gé dine. i
:11 hon. Céng nghé bay chup anh khong nguoi 4 UAV & nhimg gi2i 6% d:;ang
Chg?:;"d‘;*t“hhd“@’ c tim chup anh chinh xéc thi cAn phai dénh 4™ Vachiém i
nhidu (ho; F He i cho vide dinh vi binh sai khoi anh. COnE vibom
do anh, dﬁngdzn, : ong sitc va anh hudng dén cé chit luong Y 8Ll
M RICU qua sir dung ctia anh UAV chura cao- Vige é{).d;;:éi chupf‘rd:
hoi ST

n thi

dinh vi GNSS-R' >
. -RTK nhj ; i
nham xéc dinh toa d6 tim chup ngay tai t Bubo®

c A ~ ]r {

bd diém khéng ché
ng che & it 44 ‘& . cll
do anh UAY. anh mjt dat, tryc tiép nang cao higu qua S duné

s el T B - — Mw”ﬁNQ”
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Pieu khién Tram co sé
bay chup

Hinh 1. So' d6 hé thong chup anh UAV dinh vj tam chup bang GNSS-RTK
[heliguy.com]

Tuy nhién, khi tién hanh trong thuc té chup anh, khéi anh c6 thé bao gom tir
vai chuc, vai tram dén ca ngan tAm anh duoc dinh vi tam chyp ciing khong thé
trdnh khoi c6 nhitng tdm chup co chét luong dinh vi RTK thz‘ip: Né}l dung céc t(_)i.l
46 tam chyp nay vao lam diém khong ché dinh vi khdi anh s& dan den suy giam do
chinh xdc ciia ca khéi anh. Viéc loai bo céc tam chup ndy thie )
cia ngudi xtr 1y, dbi khi con loai bo nhim tam chup €0 Chét lu'qr}g e 1?0::?;
viée loai bo cdc tam chup c6 chét lugng thap dua trén kiém dmtl th.m;ghke Cl())’/ cgmp
khoa hoc chiit chg, tro gitip cho ngudi X 1y dua ra nhitng quyet dinh 29D 50

4 do A V.
' PRy .+ ano nghé do anh UA
hing cao d4 chinh xac ctia cac san pham tep theo ciia cONg e

huong dua trén cam tinh

e \ «rf CAN THIEP CUA
2.QUY TRINH CONG NGHE XU LY ANH UAV VASUC
KIEM BINH THONG KE
2.1 Quy trinh cong nghé xir Iy anh UAV

Han

-

i, lhah'g"7 e

» ,_..«_—"""""-'(
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Bay chup UAV c¢6 tam chup
RTK Tu dong tim diém khoa d;i;n:]?
v T —
Nhip anh T S e
Ty dgng tim diém noi khoi anh
- 7 -
Binlyvi Khot &nh Binh sai khéi anh ¢6 sir dung tm 2
‘ tam chup RTK e
Tao ddm may diém < l T
4 Dat . 2 ; X R
Tao mé hinh sé DSM Kiém dinh thong ké chat
' lugng khai anh sau binh sai
y
Tao mé hinh 3D, anh truc giao Khéng dat
y A
Xuit két qua Loai bo tdm chup RTK c¢6 chit lugng
thip dya trén kiém dinh théngké |

Hinh 2. Quy trinh cong nghé xir Iy inh UAV c6 can thiép ciia kiém dinh
théng ké .

Di}]h vi khéi dnh trong cong ngh¢ UAV 1a qué trinh can chinh binh sai khoi ‘
anh, gé.n hé }Qa do thyc dia... Cong tac nay quyét dinh toan bd do chinh xac cua
san pham ti¢p theo nhu: xay dyng dam may diém, tao md hinh sé bé mat DSM
(Digital Surface Model). tao m6 hinh 3D (Mesh). anh tryre giao Ortho. .. Qué trinh
dinh vi khéi anh dugc thye hién theo quy trinh ¢ cdc budce bén phai (hinh 2), o0m =
co cac bude: Tu dong tim diém khoa ddc trung |

: ‘ (key points) 1 cac diém ro nét.¢d =
d(_).tuomg Phan cao lam co sg dé thue hién bude tim didm lién két khoi anh (1€ "
points). SO l.uc,mg cac diém nay dugc ty done quyét dinh bai phin mém xit 1y, €0 :
nguoi ¢ the can thigp béng cdch khdn ik : ' '
rng (20000 key points,
anh, két hop v

_ g ché s0 lugng 16n nhat, thudng chon tWo"e -
2000 tie points). Sau khi kiotg

Ypoins, 2 a xdc dinh cac diém lién ke
It do tam chyp RTK tién hanh

\ 5 T - yket =
binh sai khoi anh. Trén 0 sk 5
Ha Noi, thang !
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213, loai bg diem vyor ngudm
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2.2. Phrong phap kiém dinh théng k€ tri do tam ¢}
! chyp

’ «A hUUn hé « 2 . z R ,
C0f1h 1611;1.) 2 i kle,n.l dinh thong ke nhu: kiém dinh thong ké trj
rén phan phol chuén Gauss, ki€m dinh théng k& trj do dy .t gKketrido dya
s o G0 duatren phin phoi
danh gid ket qua binh sai da trén phan phéi +2 (Chi binh n ph?.lfl phai 7 (tau),
& ghom tri do dua trén phéan héi F (Fi <. phwong), kiém dinh théng
ké nhom oo O phan phoi / (Fisher)... M6i mot loai kiém dinh théng ke
B e s e dlef_n riéng va pham vi tmg dung riéng. Béi véi kiém
dinh thong k€ dyra tren phan phoi t (tau) theo Pope (1976) can phai x4c dinh dugc
trong SO da'o cua tri do, tri do tht‘{a va s‘c“) hiéu chinh trj do thi méi tinh dugc tri s ©
23,4]. Kiém dinh theo phan phoi x* can uéc lugng sai sb trung phuong trude binh
sai va dya trén sai so trung phurong sau binh sai tinh tri sb 42 cling Vi tri do thira
d¢ so sanh v6i ngudng ¢ (tra bang) cho phép dé két luan bai toan binh sai c6 dat
hay khong [2,3]. Kiém dinh thong ké theo phin phdi F thi chi dénh gid dugc nhom
day tri do c6 sai sb thd 16n hay khong, kiém dinh nay khong chi ra duoc timg tr
do[2,3]. Kiém dinh théng ké dya trén phan phéi chufn Gauss ¢6 yéu cau so tr do
dii 16n (thudng 1a khong dudi 30), cach tinh lugng thong ké d‘(m gian va cac muc
dim bio xdc suit loai bo tri do cling don gian, ciing khong can tra baﬂi-k‘l’ll “;‘0‘;‘
- Y A 4 ‘hu ,
inh chyp UAV thudmg 16n (do ty 1€ chup, chiéu cao bay chup, dién tic : :
én cac tri « 1o dam bdo didu kién tinh todn théng ké, do vay
nén cic trj do tam chup luon l6n, dam béao dicu it O S s
'- . ‘2 A+ dinh 1 ach kiém dinh thong ke theo
trong nghién ctru nay tac gia quyet dinh lu

an phd 3 s 1nai hat lugng thép.
phin phéi chudn Gauss dé phat hién va loai b

a chon €
o toa 40 tam chyp €O €

0.401
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00°

Gid trj ham m§t d§ xc suit f(x)

o - 20 .p—a
— oi clmﬁn Gauss

Hinh 3. Ham mdt d9 xac su

. ] 20 dié
Ham mat d¢ xac sut [3] dugc b’i‘:// o
T S r—

M
%,-M?No's thang 7 - 2019 ]
‘
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3 thio Khoa hoe v Cong nEn:AS

f@) =37=°
Trong do: x 1a trj do cua dai lugng X
u, la ky vong cua dai lugng X
— /Var(® 1a d l¢ch chudn cda dai lugng 3
Luong thong ké ctia phén phbi chuén tinh nhu sau:
gt ()

Ox

Mirc x4c sudt cua tri do dam bao theo phén phéi chuin phu thuge vy, hé g
clia dd léch chufn, néu hé s6 nay 14n It 12 1,2,3 thi mirc xdc sujt dugc tinh g,
sau [3]:

P[-1o, < x— pu, < +1o,] =67.27%
P[-20, < x — u, < +20,] = 95.45% (3)
P[-30, < x—pu, < +30,] =99.73%

Théng thudng ngudi ta chon mire xéc suit 95.45%, tuy nhién tri do tim chup
GNSS-RTK c6 nhiém vy Ia diém khéng ché anh, c6 yéu cau d¢ chinh xdc tuong
duong véi diém khong ché anh mit d4t, cao hon d§ chinh xdc ciia ban do 1 cip.
Pé dam béo khong loai di nhitng tAm chup trong gi6i han yéu ciu d6, nghién cin
lya chon mirc xdc sudt 99.73%, tirc 13 néu sai 1éch cuia tdm chup vuot qua 3 lan 6§
léch chuan s& dugc loai ra khéi bai toan binh saj khéi anh UAV. Viéc loai bo st
dugc tién hanh l4n lugt tir diém c6 chi sé z cao nhét 16n hon 3, sau khi binh sa! ila
s& kiém dinh céc diém khac dé tlep tuc phat hién sai sb tho. Sau khi tét ca céc diém

dat chi s6 kiém djnh thdng ke, tién hanh binh sai l4n cudi dé chuyén sang bud¢ i
theo ctia cong doan xir ly.

3. THU'C NGHIEM ‘
3.1. Khdi anh H3 Giang

s 7
“hang 7"
Ha Noi, tht
Scanned by CamScanner
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gt N B

g N RTK
Sx g;ﬁ ome - May chyp anh: FC6310R(8.8mm).
RN BN . M'éng nhén anh: 5472x3648 pixels.
- K:ch thuée pixel: 2.41x2.4] pm,
- §6 lugng anh: 198,
- Tam chup dinh vj RTK: 198.
- D9 cao bay chup: 273m.
- D cao bay chup tuyét déi: 700m.
- D¢ phén giai mat dat: 7.49cm/pix.
- S6 diém lién két (tie point):
110308.
- Phan mém: Agisoft Metashape 1.5.
khéi anh Ha Giang

i " Py
A
>
A ';':.- o
b2 A | B
R Sy
DL
rANEd U
{ o “f‘\q} o
RSN
-_‘.‘
i

Két qua kiém dinh théng ké nhu sau:

éng ké khdi anh Ha Giang

Bing 1. Két qua kiém dinh th
74 .
i sO tal
TAm chup sai 1on Sa&isém
Lin | P§lgch nhat Kiém tra | Xirly Ghi chi
\ R m
binh | chuin o Chi sb Dxyz (m)
sai (m) X-Jix . P
| anh 0090.jpg
056 | Lod '
05160 | 640 | -
0.31
3.0 1 Am |
2 |0.006814 | 0.02086 | —TKiémtala
— — anh
Chép | 0090: lgch
A lm
2.68 0165: 1é&c
3 |0.006624 | 0.01779 oom
/—‘
/L/’/-/
A

e .

"ENGi, thang 7 - 2019
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Hinh 5. Théng sé ciia khoi anh Dwong Npi, Ha Nji
Két qua kiém dinh théng ké nhu sau:

Bdang 2. Két qua kiém dinh thong ké khoi anh Duwong Noi, Ha Noi

Théng s6 chinh ctia khé; ; anh:

- Vi tri: 20.9838°N, 105.7555 SR,

- Hé VN2000, kinh tuyén |
105%00°, mii 3% 5 cao Hop, Dauru
- May bay chup anh; Phantomg
RTK.

- May chyp énh: FC6310R(8. 8mm

- Méang nhén anh: 5472x3648 pixe]s
- Kich thude pixel: 2.41x2.41um

- $6 Iwong anh: 49.

- Tam chup dinh vi RTK: 49,

- B) cao bay chyp: 107m,

-DBg cao bay chup tuyét déi: 115m.
-DPo phan giai mat dat: 2. 97cm/pix.
- S6 dlem lién két (tie point): 48223.
- Phin mém: Agisoft Metashape 1.5.

Tam chg[‘) sai lon Sai <& tai
Lin | Dj léch nhit Py tal o
binh | chuino - Xir Iy Ghi chil
. . % | kieém tra
sai (m) Chi so
X-Mx B Dxyz (m) &
/ A'>
1 | 0.086368 | 0.04950 | 5.73 0.63 Loai anh 0056JP% | =
2 | 0.021155 | 0.08150 | 3.85 0.26 Loai anh 005508 | =
Kiém tra lai 7 | 5
anh -
0056: léch 1
3 ]0.010349 | 0.01888 | 1.82 0.12 [ Chapnhdn | 540m
0055: léch
ml Ha NQI [haﬂﬂ
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Hinh 6. Diém kiém tra tgi khdi Gnh Ha Giang v Dwong Npi

Vi 56 liéu thie nghiém & 2 khéi anh dai dién cho ving nti Ha Giang va khu
do thi Duong NQ] Ha Ndi, nhan thdy ring: toa do tAm chup do bing GNSS-RTK
c6 thé chira sai sb tho, din téi két qua binh sai khéi anh khéng dat do chinh xac &
lan tinh dAu tién. Viéc diing chi sb théng ké theo phan phéi chuén phat hién dugc
tdm chyp c6 sai s6 16n, loai bé tam chup nay trong 14n binh sai ké tiép gitp do
chinh x4c ctia khbi anh dugc ting 1én, déng thoi sai 1éch tai cac diém kiém tra nho
do. Két quéa kiém tra lai gié trj tAm chup véi d6 1éch 16n vé gid tri toa dd cho théy
viéc loai bo chiing 1a hoan toan chinh xéc.

4. KET LUAN

Kiém dinh théng ké trj do tdm chup GNSS-RTK trong cong ngh¢ do anh khong
ngudi lai UAV 1a mot bién phép ding dén. Lwa chon phuong phép kiém dinh tri
do thong qua phén phdi chuén Gauss vira ddm béo Iinh hop 1y cua thudt toan flay
(vi tri do tAm chup cho khu do thuong 16m), vira dé str dung, tinh toan don gian,
dvara chi sb giip ngudi xir ly co quyét dinh chinh xac cho viéc loai b6 hay giir lai
tri do tam chup. Viéc nay gitip ting d6 chinh xac cia khéi anh, trye tiép lién quan
dén d0 chinh xac ctia san pham do anh UAV & céc budce tlep theo.

Kién nghi: cin c6 nhiéu diém kidm tra mat dat hon, roi vao cdc vi tri tim
chup bj loai b dé danh gia hiéu qué cua phu(mg phéap. Cung v&i d6 1a kha ning
dobo sung diém khong ché mat dét trong cac tAm anh bi loai bo toa do tam chup
RTK, dé d6 chinh x4c dat dugc dbng déu trén toan khdi. Can nghién ctru xdy

L —

Ha Ngj, thang 7 - 2019
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115 thio Khoa hoc va Cong nghé: Phit m- SR

dung bii kiém dinh chuan dé kiém chimng céc Két qua ctia khéi anp, | AV.
dong thoi céc co quan chirc nang can xay dung cdc ti€u chudn, vip bin ) ohi
qU»

vé linh vuc nay.
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