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lQ thi6n n6i chung va m6 dA vat lieu xay dgng n6i
ri6ng. Trong nghiBn cuu niry, phuong phep mat c5t

drlng song song dE duqc lua chon d6 tinh triI luqng
cdn lai cho m6 d5 Tuf-Andezit.

H.1. A16 dA Tuf-Andezit, huy$n Tri TOn, tinh An Giang

C DE

C D

Dia hinh ki:t thric
lr]rai thin 0l/2022

RIvlSE,, =

RI\tlSE, =

RttilSE. =

MdrcetA-A
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Dia hinh
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H.2. Tinh trb luqng bdng mQt cdt dOng song song

D6 tinh tro lLpgng theo phuong phdp m{t cit
alLrng song song. dO li6u dAu vdo cAn phdi c6 g6m
3 y6u t6: m6 hinh s6 dO cao dla hinh thdi di6m tinh
trip luqng, m6 hinh s6 da cao tlla hinh thi6t k6 ket
thfc khai th6c va ranh gi6i tinh tr0 luEng cl5 duqc
c5p ph6p..Khi hai clia hinh nay dLrqc chdng ghep,
c6c mdt cdt d&ng song song cdch d6u nhau duEc
dyng (hinh H.2). Dien tich khodng sAn tr6n tr)rng

mat c5t nay dugc tinh vd tir d6 tr0 luong kh6i
kho6ng san duEc tinh nhu sau: {x

y=;.f s, +sr - s, +s. *" *".,.). (1)
[2 2 2)

Trong d6: I - Khodng c6ch gi0a c6c mdt c6t, s, -
Di6n tich khoSng sin trCn mat c5t th0 "1".

2.3. Ddnh gid d9 chinh xiic
NQi dung dSnh gi6 d9 chinh x5c bao g6m ddnh

gi5 tlQ chinh xdc crla rh6 hinh DElttl duoc thanh lap
bing c6ng nghQ UAV vd d0 chinh xAc tinh trfr
luqng. D6 clSnh gi5 dO chinh x6c m6 hinh DEI\/,
tga dQ vd d0 cao cdc cli6m tr6n m6 hinh b6 mqt
th2rnh lfp bing c6ng nghQ UAV duqc so s6nh trgc

ti6p vdi c5c cli6m kh6ng ch6 anh tLpong rlng thanh
lap beng thi6t bi toan dac diCn t& theo cac c6ng
thL?c sau:

AX=Xpsp1-X66p; (2)
AY=Yosv-Yccpi (3)
LZ=Zasy-Z6c,pi (4)

I (Xo"' - X""o )
2

n
(5)

(6)I]=', (Y0", - Y""" )'

Zli=,(1o",-2""")

n

n
(7)

(b)RMSErrn = RN/S E'?x + R[/SE? + RIt/SEfi

Trong cl6: AX, LY, M - Cdc gi5 tri chCnh l6ch cdc
thdnh phin tga d6 vir vi tri di6m; RIrilSE - Sai s6
trung phuong; n - T6ng s6 oi6m t<i6m tra; X66p; vd
Xosu, Yecpi vd Y3s;y, Z6,6pi vil Zssy - ThAnh phln
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EI.qutq 6un4 irt pr6 Igl pnb l9t
P^ uql e0 op c,onp ur?!p lgLu 'quip ug opq urpp
?p 6uon6 d61 6unp op t]uu] gnb 6u<ir1 ,Ol uOlp
cep upol IgLu 6unp 4s es oc gqc 6u9ql ruglp !e^
!9u op conp dOC Luglp c9c 0p e01 'opc ex upqd
0p 9c ]eq 

^916 
ue4 ur 'uc o9xo9 cqmql qcJ{ et

lglql conp ngll 'qu? gqc 6ugq1 ngn cpc 6upq 19p
1pu ugrl npp qupp c6np pn-uQrq6u cnql ciin nq1
upol u?tl ngp 9q ugqd conp conp Ipu ruglp cgo
'Luglp 9t. pt 9)t l9!ql conp dCC ur?!p 9s Ur?tn 

* qulq) qUeS a;6oog rugru uvqd u?]l ul i^ 9l l?!ql
p^ ueol qurl conp (dCe) qup 9qo 6u9ql urglp
rgml 6ueLu '?^ op cn^ nq1 91 cn{1 qutq irip 41'

.tup ?tlc 6u9ut gu buEtu d!1 t1upt11 .1-g.g

11y1 9r46u 6it9c
6u?s wJo ttu!.! gur dil qu?ql cep oG 't,e

'u.r g; 6upoq1
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H.4. Do d4c chi ti6t tr6n thqc ctla bdng mdy todn ttac diqn tit
3.3.2. Bay chqp UAV Bdng 3. DO chinh xdc ndn dnh
Dien tich khu vuc do ve trong ranh gioi la 38 h€,

t6ng diQn tich do v6 theo yCu cAu bao g6m cd ph6n
do do phri bi6n la 40 ha, di6n tich thq'c bay vito
khoang 62 ha, lich bay UAV atLrqc thi6t ke 02 ca
bay, thr.rc hiCn tr6n phin m6m Pix4d Capture. Vi tri
c5t,,ha c6nh c[ra m5y bay duqc chgn & vi tri c6 d0
cao trung binh cria m6 nhdm gidm thi6u su dnh
hudng cia su thay d6i dia hinh m6 d6n dO chinh
xec m6 hinh thdnh lQp dL?gc. D0 cao bay chup 170
m. D6 Bht trim dec va ngang ddu ld 80'%,,c10
ph6n gi6i dnh thu duqc lA 5.01 cm/pixcel. T6ng
thdi gian cho cA qu6 trinh thirnh lap di6m kh6hg
ch6 anh va bay chqp UAV lA-4 ti6ng.

H.5. Vi tri cec di6m GCP thiet ke ten google eafth

4. Xrl ly k6t qui vi tl6nh giri dQ chinh xiic
ctla m6 hinh DEM

Trong s6 16 di6m GCP, 10 di6m dugc chen lem
di6m kh6ng ch6 nin 6nh,06 m6c cdn lqi ldm di6m
ki6m aa d6 chinh x5c crla m6 hinh thanh lap alt?Ec.

Cdc ali6m ki6m tra m6 hinh duqc phAn b6 tl6u tr6n
dia hinh khu do, & cdi vi tri ph6n 5nh dl?qc sq thay
d6i cia do cao dia hinh m6. D6m bdo phdn 6nh
chlnh xdc cia m6 hinh thdnh l6p duqc cd v6 tqa d0
mdt bing va dO cao dia hinh. Ket qua danh gie d0
chinh xdc nhu, trCn c6c Bdng 3 vd Bdng 4-

-Bdng- 4. DO chlnh xAc m6 hinh thdng qua cec
di6m ki6m tra

L)rem
Sat so

dx (cm) dy (cm) dz (cm)
GCPl 1.2

GCP2 -1.1 -0.4 -0.5
GCP3 2.4 0.0 -2.4
GCP4 1.5 2.2 -1.6
GCP5 -2.8 '1.0

GCP6 1 1 -z.J -0.4
GCPT 0.8 -0.9 3.8
GCP8 0.7 0.0
GCP9 0.0 -0.1

GCPlO 0.0 0.0 0.0
1.3 0.9 1.0

utem Sai s
dz cm

-0.1GCP11
GCP12 2.3 4.0
GCP13 -0.4

-0.1

GCP15 -U.t)

GCP16
RIVISE 0.6

-5.4
-0.1
-0.7 1.8

-3.2
2.8

Goirc ilGHTEP M0. S0 2 - 2020
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Tu k6t qud tr6n Bdng 3 vd Bdng 4 cho thdy sai
s6 trung binh cAc thanh phAn X, Y, Z crla cdc tli6m
nin dnh iuong t?ng ld 1,3 cm, 0,9 cm vd '1,0 cm.
Trong khi d6, sai s6 trung binh cdrc thinh phAn X,
Y, Z cla cdc cli6m ki6m tra tuong ung l2r 0,6 cm,
0,7 cm va 2,8 cm. Tir k6t qu6 tl6nh gid cho th5y,
mO hinh hoan lodn c6 th6 s& dung trong c6ng t6c
tinh trir luqng m6.

ViCc xu l! 6nh bay chup UAV va thanh lap
c6c mO hinh ttuEc thtrc hi6n tr6n phln m6m
Agisoft Metashape Professional 1.5.4. Irilot s6
sin phSm thdnh ldp ti? anh bay chqp UAV nhu
hinh H.6.

-2.8

0.4

0.0
0.0

RMSE

dx (cm) dv (cm)

1.3 -2.6
0.8

0.6
GCP14 -1.9

-0.5 0.4
0.7
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a)

c)
3

H.7. ttti hinh s5 dg cao ve ranh gioi tinh trtu hmng: a - DEil Ep tir s6 ti1u do ben dAc;
b - DEil Gp tu ACr fieu UAV; c - DEAI dla hinh thi6t ke k6t th1c khai thec; d - Ranh gioi tinh trtr tupng

8. K6t luan
Tir ket qua thuc nghiem tinh toan tro luong cho

m6 dd vit liQu x6y dung Tuf-Andezit trCn m0 hinh
DEM dLpqc thanh lap tip di} liCu UAV va tu s6 liCu
do bing may toAn d?c diQn ttl cho thdy ring:

> K6t qud tinh tr0 luong tu dCr li6u do bing c6ng
nghe UAV lech so voi k5t qud tlnh trfr luqng tu_d0
li6u do todn dac di6n l0 ld O,22 %lDiCu d6 khdng
dinh ring: c6ng nghg UAV ddp rlng y6u cAu k! thuQt
do tinh ki6m tra trir luqng kho5ng s6n m6 16 thien
theo TiCu chuSn ViQt Nam ngdnh Tric dia m6.

) So v6i cdc phuong phdp truydn th6ng, c6ng
nghO UAV c6 nhi6u uu di6m n6i trOi nhu: t6 choc
ngoai nghiCp don gi6n, tU d6ng hoe qud trinh tinh
to5n vd hi6n thi k6t qud; gidm thdi gian, c6ng sr}c
vd an todn lao dQng dac bi6t d6i v6i khu vt/c dla
hinh ph0c tap.tr
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