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X4y dung quy trinh do vé thanh lap ban do dia hinh
mo 10 thién bang cong nghé UAV phuc vu giang day cho
sinh vién nganh Ky thuat Trac dia Ban do
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Abstract: Construction, exploitation, and closure of surface mining, and topographic maps at large scales
of 1:2000, 1:1000, and 1:500 are permanent tools to directly serve the management and organization
of mine production and management. Large-scale maps are a tool to monitor changes in the mine bank
deformation process, supporting the process of stabilizing mine bank control - a decisive factor for
efficiency and safety on the mining site. The role of large-scale topographic maps in surface mining and
the reality of geodetic-mapping work in mines shows that creating large-scale maps in surface mining
using UAV technology is a regular job, takes up the most time and effort in the work of surface mining
surveying and plays an important role in teaching students of surveying and mapping engineering.
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1. bat véan dé Khu vuc thuc nghiém dugc chon tai mo Dong
Noi dung cua bai viét sat voi chuong trinh ddo  Nam Da Mai, day 1a mo6 khai thac than thuoc Tong
tao cho SV nganh K¥ thuét Tric dia ban d0, giup cho  cong ty Dong Bic, Bo quéc phong (hinh 2.1 trai).
SV nganh ky thuat Tric dia ban dd hoc tip va nghién
ctru khoa hoc bang viéc thong qua viéc nghién ctru
Iy thuyét, ké thira cac thanh qua da nghién ctru, biét
dugc qui trinh thanh 1ap ban dd dia hinh ty 1€ 1:2000;
1:1000 va 1:500 bang cong nghé UAV. Bai viét trinh
bay két qua chuong trinh thuc nghiém nham kiém
chung va hoan thién mic d phu hop va tinh chinh
Xac clia cac quy trinh trong diéu kién thyc té cia mo
khai thac 19 thién Viét Nam. Tt phan tich néu trén cho
théy, ndi dung do v& thyuc nghiém, 50 ha dia hinh mé
than Dong Nam P4 Mai dugc lya chon lam khu vuc
thuc nghiém; thanh 1ap 40 diém khéng ché anh mat
dat; bay chup anh dia hinh bang thiét bi bay khong
nguoi 141 UAV Phantom4 Pro; anh bay chup dugc xu
ly thanh 1ap cdc m6 hinh DSM va danh gia d6 chinh
x4c s0 v6i cac diém kiém tra da thanh lap. Sau khi c¢6
két qua thuc nghiém, cac két qua nay s& 1a co so dé
danh gia d6 phu hop va chinh xac ctia md hinh, tir d6
dé xuét cac diéu chinh qui trinh néu c6. Bé gitp SV
nganh Ky thuat Tréc dia ban dd hoc tap vanghién ctru
khoa hoc c6 hi¢u qua, ching t6i xay dung quy trinh
do vé thanh 1ap ban dd dia hinh mo 10 thién bé‘mg cong  Hinh 2.1. Khu viee thue nghiém trdi) va thiét bi bay

nghé UAV phuc vu giang day cho SV. khéng nguoi lai DJI Phantom4Pro( dudi)
2. Noi dung nghién ctru 2.1.2. Thiet bi su dung o
2.1. Khu vuc nghién ciru va thiét b a. Thiét bi bay khong nguoi lai UAV: Sir dung

thiét bi bay khong ngudi 14i DJI Phantom 4 Pro (hinh

2.1.1. Khu vuc nghién citu 4y
2.1 dudi) dé bay chup anh trén khu vyc. Cac thong
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s6 k¥ thuét ciia may anh di kém thiét bi nay 14 so s¢
dé tinh toan cac tham sb cin thiét cho cong tac thiét
ké bay chup.

b. May toan dac dién tu: May toan dac dién tu
Topcon ES 105 c6 do chinh xac do goc + 57 va do
chinh x4c do chiéu dai 2 mm + 2 ppm da duoc sir
dung dé do ndi toa d6 cho cac diém khéng ché anh
(GCP).

2.2. Phwong phap nghién cviru
2.2.1. Quy trinh chung

Thanh 14p ban d6 dia hinh bing cong nghé bay
khong nguoi 1ai UAV vé co ban sé tuan theo quy
trinh chung nhu sau:

‘ Nhin dy an, dinh gia kha ning do dac

l | Chudn bi
‘ Thiétké phuong an bay chup ‘

| Thanh lip cac diém khéng ché anh va diémkiémtra ‘ }

Ngoai
nghiép

)

| Bay chup thunhén anh
|

‘ XirIy anh thanh 1ip cic mé hinh va nh e giao |
|

| Xudt dir liéu: m6 hinh DSM, bio cova dnh trre giao ‘
1

‘ 56 hoa dia hinh va dia vt |
|

‘ Bién tip ban 43 ‘

Hinh 2.2. Quy trinh Thanh lgp ban do dia hinh
bang céng nghé bay khéng nguoi lai UAV
2.2.2. Xu ly anh va danh gia do chinh xdac cac moé
hinh DSM
Xur 1y anh vé co ban s€ tuan theo quy trinh sau:

N&i
nghiép

| Nhiép di# lifu anh vao phin mém |
!
| Tniét lip b toa 49 VN2000va chuyén d8i hé toa 4 tim anh |
{
| Ghép anh va nén anh |
+
| Binh sai khéi anh va dénh gid d6 chinh xac |
{
| Thanh lip d4m méy diém |
{
| Thanh 14p DSM |
i
| Thinh lip ach trve giao |
!
| Xudt két qui |
Hinh 2.3. Quy trinh xu Iy anh bay chup UAV
Anh bay chup UAV duoc xir Iy trén phan mém
chuyén dung Agisoft metashape professional. St
dung cac diém khéng ché anh mat dat dé nin anh,
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hiéu chinh céc théng s6 dinh huéng cua anh va dua
mo hinh ddm méy diém (points cloud) vé dung hé toa
d6 dia phuong cua Quang Ninh: Hé toa do VN2000;
kinh tuyén truc 107°45°, mui chiéu 3¢

2.2.3.Quy trinh do vé thanh ldp ban do.

Theo Quy pham tric dia mé TCVN 10673:2015,
d6 chinh xac do v& phai phu hop voi nhitng yéu cau
sau:

- Sai s6 trung phwong vi tri diém ctia mép ting
theo hudng vudng goc voi guong tang tinh theo mbe
ludi do v& gan nhét khong dugce vuot qua 0,5 mm
trén ban do;

- Sai s6 trung phuong xac dinh d6 cao cac diém
mia tinh theo d cao mdc ludi do v& gan nhit khong
duoc vuot qua + 0,2 m.

bé dat duge d6 chinh xéac theo yéu cau thanh lap
ban d6 theo quy pham néu trén khi bay chup UAV
can tinh toan céac tho
2.3. Két qud va thio ludn

Bién tap ban dd dia hinh ty 1€ 1:500; 1:1000 va
1:2000 dwoc thyc hién dya trén két qua thanh lap
bay chyp tuong tng da xtr ly va danh gia d¢ chinh
xac. Cac ky hiéu dia vat va mat do diém dia hinh
dugc bién vé& theo dung qui pham thanh 1ap ban dd
va TCVN2015.

Bién v€ dia vat: Dia vat trén dai hinh mé nhu:
Céac duong chan ting, mép tang, khu vuc xuc boc...
dugc s hoa truc tiép trén mo hinh phan mém Agisoft
metashape trén mo6 hinh DSM va anh tryc giao Ortho.
Sau khi s6 hoa, cac ddi tuong dia vat dugc Xuét sang
phan mém Autocad dé tiép tuc bién v&.

e i - i\.‘. 3
Hinh 2.4. Vé cac doi twong dia vt tréen DSM
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Ty 16 2:1000

Ty l¢ 1:1000

Ty 16 1:500

Hinh 2.5. Ban d6 dia hinh mé Péng Pa Mai

Bién vé& dia hinh: Pia hinh m6 1 thién hau nhu
khong co 16p phu bé mit, do vay, mo hinh s6 bé mit
DSM ciing chinh 12 mé hinh sé d6 cao DEM. Phan
mém Agisoft cho phép xuat DSM duéi cac dinh dang
(Tif; .txt;;..) dé su dung céc phﬁn mém khéc v& dia
hinh cho ban d6; hodc ciing c6 thé tao duong dong
mirc dia hinh trén phan mém Agisoft (hinh 2.4 phai).
Ciing c6 thé tao 16p dia hinh cho ban dd tir viec v&
cac diém can léy toa do (XYH) ngay trén DSM. Ban
dd dia hinh céc ty 1€ 1:500; 1:11000 va 1:12000 duogc
bién vé hoan chinh (hinh 2.5) va in dung theo ty 1¢
(xem ban dd in di kém ban bao céo nay). Cac ban do
nay duoc so sanh v4i cac ban dd duoc thanh lap bang
phuong phép toan dac str dung mdy toan dac di¢n tur.
Viéc so sanh cac diém dic trung cua dia hinh cho
thdy 2 ban do ¢ két qua trong dong.

3. Két luan

Qui trinh do v& ban dd dia hinh ty 18 16n 1:2000;
1:1000 va 1:500 cho cac mé 1§ thién xay dung phu
hop véi diéu kién do v& tai mé va dam bao yéu cau vé
yéu té k§y thuat, 6 chinh xac. Cac thong sé vé chiéu
cao bay chup, vi tri cAt canh cho UAV, do pht trum
anh va thiét ké ké hoach bay chup phai dugc tinh toan
va thyc thuc hién theo ding qui trinh trudc khi ra bay
chup thyc dia dé dam bao cac yéu t an toan, kinh té,
k¥ thuat. Khi do vé& thanh 1ap ban do dia hinh bang
UAV may anh thong thudng véi cac ty 18 ban dd khac
nhau cin tinh toan s lwong diém khong ché anh mit

dét phu hop: can t6i thiéu 05 diém cho ban d6 ty 18
1:2000; 07 diém cho ty 1¢ ban d6 1:1000 va véi ban
dd ty 18 1:500 can tdi thiéu 12 diém. Quy trinh trong
bai bao dong vai tro quan trong trong cong tac giang
day cho SV nganh k¥ thuat tric dia ban dd.
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