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Xay dung mé hinh 3D dang tuyén phuc vu thiét ké duong dién cao thé
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TOM TAT

Bai bao tap trung vao viéc xdy dung mo hinh 3D phuc vu thiét ké tuyén duong diy dién cao thé 220 kV
Mé Linh — B4 Thién tir dit liéu anh chup bang thiét bi bay khong ngudi 1ai. Bé xay dung ban d6 3D tuyén
duong day dién cao thé ching toi tién hanh thiét ké va do dac ludi khéng ché anh; bay chup thu nhan dir
liéu anh UAV; x1t 1y dir liéu dnh chyp va tién hanh xay dung md hinh 3D khu vuc thuc nghiém phuc vu
cong tac thiét ké tuyén duong dién cao thé 200 kV Mé Linh — Ba Thién.

Tir khéa: Thiét bi bay khong nguoi 1ai, UAV, Dién cao thé, md hinh ban d6 3D, Mé Linh — Ba Thién.

1. Pt van dé

Ban d6 3D da va dang 14 phuong tién mé hinh hoa bé mit lanh thd duoc nhiéu co quan, don vi quan
tam x4y dyung. Viéc xay dung ban d6 3D gitp ching ta ¢6 dugc cai nhin tong quan nhit vé bé mat dia 1y,
cac mo hinh nay dugc rng dung nhiéu trong cac linh vuc nhu: Quy hoach, Quéan sy, dan duong va nhiéu
linh vyc nghién ctru bé mat Trai Dat khac...(Bui Ngoc Quy, Pham Van Higp, 2017). Bé xay dung mé hinh
ban d6 3D ngudi ta c6 thé sir dung nhidu phuong phap nhu: do dac tryc tiép, phuong phap Scan 3D,...(Bui
Ngoc Quy, 2015).

Trong nhitng nim qua, cac thiét bi bay khong nguoi lai (Unmanned Aerial Vehicles -UAV) dang dugc
sir dung nhiéu trong cong tac do dac ban d6 va co nhidu wu diém ndi troi so voi phuong phép sir dung may
bay c6 nguoi 1ai truyén thong. Tuy nhién, cac img dung thuc té hién nay nguoi ta sir dung thiét bi UAV dé
bay chup va thanh 14p ban dd dia hinh, dia chinh la chu yéu, viéc 1ap mo hinh ban dd 3D chua thuce su co
nhiéu dic biét 1a 1ap cac mé hinh ban dd 3D dang tuyén.Hon nita viéc bay chup anh UAV dé xay dung ban
dd cho cac @i tuong co dang tuyén doi khi gap nhirng kho khin trong viéc thiét ke va bay chup do dai bay
hep va chidu dai tuyén bay 16n, dic biét 1a su chénh cao dia hinh d6i v&i cac tuyén nam trén dia hinh mién
nui. Chinh vi vay, nghién ctru nay chiing t6i tap trung vao viéc thiét ké va xt 1y dit li¢u anh chyp tir thiét bi
UAV dé thanh 1ap mé hinh ban d 3D nhidm hd trg cong tac quy hoach tuyén dudng dién ndi chung va
tuyén dudng dién 220 KV Mé Linh — B4 Thién noi riéng.

2. Khu vuc nghién ciru
2.1. Vi tri dia ly

Tuyén duong dién 200 KV Mé Linh — Ba Thién 14 tuyén dién cao ap thudc quan Iy ciia Tap doan Dién
lyc Viét Nam, duoc thiét ké gdm 2 nhanh: Nhanh 1 1a TBA 220kV Mg Linh r& duong day 220kV Van Tri
- Soc Son ¢6 diém dau (PP1): Pooc tich 220kV TBA 220kV Mé Linh va diém cubi (BC1): BDZ 220kV Van
Tri - Séc Son; Nhanh 2 1a Puong day 220kV Mé Linh- Ba Thién c¢6 diém dau(PD2): Pooc Tich 220kV
TBA 220kV Mé Linh va diém cubi (PC2): Pooc tich 220kV TBA 220kV Bé Thién. Toan bo tuyén dudng
dién nay thuoc nam trén dia ban tinh Vinh Phuc va thanh phé Ha Noi. Trong pham vi bai bao nay ching
t6i thuc hién viéc xay dung ban dd 3D phuc vu cho viéc thiét ké t6i wu vi tri cac cot dién trude khi trién
khai thi cong ngoai thuc dia cho nhanh 2 Mé Linh — B4 Thién (hinh 1).

* Tac gia lién hé
Email:buingocquy@humg.edu.vn
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Hinh 1. Vi tri dia ly tuyén duwong dién 220 KV Mé Linh — Ba Thién
2.2. Thiét bi bay chup thuc dia

Dé thye hién cong tac bay chup thu nhén’dfr liéu phuc vu cong tac thanh Iap ban dd dia hinh va md hinh
ban d6 3D phuc vu cong tac quy hoach tuyén duong day dién 220 KV Mé Linh — Ba Thién ching toi st
dung thict bi Drone Inspire 1, loai may bay khéng nguoi lai 1én thang véi Camera X3.
Bang 1. Mot so thong so ky thudt co ban ciia Camera X3.

Loai camera X3 Chuyp anh don
Kiéu model FC350 , Burst shooting: 3/5/7 frames

chedo A keti (AEB): 3/

A 1A s chup anh |Auto Exposure Bracketing EB): 3/5
D0 phan giai 12.4M bracketed frames at 0.7EV Bias
Kich thudc anh 4000x3000 Time-lapse
Tdc d6 man chap dién tir |8 - 1/8000 gidy FAT32/exFAT
Goc chyp (FoV) 94° Dinh dang |Anh: JPEG, DNG
S pxmor| 40 licu

CMOS 4 Video: MP4/MOV (MPEG-4 AVC/H.264)

1/2.3

20mm; /2.8 - oo HS tro the Micro SD
Anti-distortion nhé T4 da 64 GB, Class 10

Ong kinh may anh

3. X4y dung ban dd 3D tuyén dwong dy dién 220 KV M& Linh - Ba Thié¢n

3.1. Quy trinh cong nghé

Quy trinh cong nghé thanh Idp ban d6 3D vé co ban khong c¢6 gi khac biét v6i quy trinh thanh 1ap ban
d6 3D tir dit liéu anh may bay ma mot s nghién ciru da thuc hién, trong nghién ctru nay chiing toi sir dung
quy trinh da duoc cong bd vé xay dung ban d6 3D tir dit liéu thu nhan dugc cua thiét bi bay khong ngudi
lai chi phi thp cua tac gia Bui Ngoc Quy va Pham Vian Hiép (Bui Ngoc Quy, Pham Vin Hiép, 2017). Tuy
nhién, trong quy trinh nay chiing t6i tap trung vao khai thac sy khac biét cua qua trinh thiét ké va thyuc hién
bay chup dia hinh theo tuyén va c6 do chénh cao 16n, day ciing chinh 1a sy khac biét giira cong tac bay chup
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thanh 1ap ban dd 3D ddi véi cac nghién ciru trude ddy.

Cong tac chuan bi va thiét ké bay chup

e e o

B6 tri va do diém KCA '—Pl Bay chup anh UAV |
v v
Bay chup anh phug vu tao Bay chup'énh phuc vu t‘hénh lap
DSM va binh do anh cac doi twong 3D be mat
v
| Khai bio khéng ché inh va khop anh tw dong |
v
. l Pam may diém | .
v
| Mo hinh sé bé mit (DSM) va binh dé anh ‘
v
| M# kinh 58 85 cao (DEM) |
v
Xu ly dir liéu anh chug nghiéng tao cac abi fwong anh |
3D be mat dia hinh h
v
| M& hinh ban db 3D

Hinh 2. Quy trinh cong nghé thanh Idp moé hinh 3D tir dir liéu anh chup UAV.

3.2. Thiét ké bay chup va xir Iy div liéu
3.2.1. Thiét ké lu6i khong ché anh

Viéc thiét ké ludi khong ché anh duge chung toi bé tri doc hai bén cia tuyén (hinh 3a — so dd ludi bd
tri khong ché anh theo tuyén bay chup), trong qua trinh b tri ludi khdng ché can phai dam bao sy bd tri
déu & hai bén tuyén, cac diém khdng ché phai 1a nhirg diém nhin rd trén anh, hodc rai tiéu va do tai nhimg
vi trf bang phing khong bi che khuat dé dam bao khi bay chup s& thu lai dugc hinh anh t6t nhit nhung phai
dam bao dugc mat do phan bd phi hop, khoang cach téi da giira cac diém khéng ché anh khong 16n hon 2
lan bé rong tuyén chup. Dic biét ddi véi nhitng khu vuce c6 chénh cao 16n, dia hinh phirc tap s& phai bd tri
thém diém khdng ché anh dé dam bao dugc do chinh xac. Viéc Iya chon tiéu dugc ching toi thiét ké voi
kich thude 50x50 cm véi hai dai mau vang den duoc b tri nhu hinh 3b.

(b)
Chui thich trén hinh (a):
Tuyén duong day dién
@)
A Mbc khéng ché anh

(a)
Hinh 3.0 @6 minh hoa bé tri lwdi khong ché anh (a) va tiéu do khong ché (b)

Cong tac do dac ludi khong ché duoc chung t6i sir dung thiét bi do GPS ciia hang Trimble loai may 2
tan sb RS, phuong phap do RTK vai tong sé diém do trén toan tuyén dugc thiét ké gdm 54 diém véi chiéu
dai toan tuyén khoang 28 km, cac diém khéng ché anh duoc do ndi v6i 3 diém géc toa d6 nha nudc hang
IV va duoc bé tri dai déu theo tuyén nhim dam bao duoc dd chinh xac theo yéu cau.
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3.2.2. Céng tdc thiét ké ca bay chup

Do dic thi cua cong tac thiét k& va thi cong thuy dién 1 theo dang tuyén, nhidu tuyén duong dién cao
thé kéo dai hang ngan kilomet, v6i chénh cao dia hinh rit khac biét giita cac khu virc trong tuyén, ddy ciing
12 mot trong nhitng kho khin ddi voi cong tac do dac 1a thiét ké bay. Vi vay, ddi vai cac khu vuc ¢6 dia
hinh chénh cao 16, thi viéc thiét ké cac ca bay ngoai cac tiéu chi thiét ké bay chup thong thuong thi cong
tac thiét ké bay chup ciing doi hoi phai linh hoat theo dia hinh (hinh 4). 7

Mit phéng bay theo d6 cao dia hinh thi n

Mit phing bay theo d¢ cao dia hinh thir ...

Mit phing bay theo d6 cao dia hinh thir 3

Mit phang bay theo do
cao dia hinh tha 2

Mit phing bay
theo d6 cao dia
hinh thir 1

Hinh 4.So0 d6 thiét ké mdt phdng bay theo dg cao dia hinh
3.2.3. Xw Iy dir liéu anh phuc vu qua trinh thanh lap DSM va DEM

(a) (c)

Hinh 5. M6 hinh DSM toan tuyén (a);DSM khi phong to (b) va DEM khi phong to (c) sau xu Iy anh



Qua trinh xr 1y anh va thanh lap DSM, DEM dugc ching t6i thuc hién theo quy trinh (hinh 2) trén co
s0 phan mém Pix4Dmapper véi sé luong anh toan tuyén 1a 4200 anh va dwoc chia thanh 13 ca, giita cac ca
duogc gbi voi nhau dua trén cac diém khdng ché dwoc chup ldp nhim lién két gitra cac ca chup. Sau qua
trinh xtr Iy chung t6i thu nhan duge ddm may diém, tir dam may diém chiing t6i tién hanh xi Iy va thu nhan
dugc DSM va binh d6 anh. Dé thu duge mé hinh DEM chiing t6i tién hanh loc dir liéu d6 cao dwa theo chi
s6 mau cia cac diém dam may va do dbc ctia dia hinh sau d6 sir dung phuong phép ndi suy lién k& (neighbor)
dé loai bo cac diém do cao dia vat.

3.2.3. Xdy dwng mé hinh 3D

Tir két qua xtr 1y anh ching t6i tién hanh chuyén dit liéu vao cac phin mém 3D chuyén dung nhu
ArcScence, Skyline dé thiét ké tuyén duong day dién. Cong tac thiét ké tuyén duong day dién bao gdm
nhiéu hang myc cong viéc nhu: khao sat va lya chon huéng tuyén, xac dinh vi tri cac cdt dién (bao gém cot
néo va cot dd),... Tuy nhién, trong pham vi bai bao nay chiing toi chi di vao khia canh xéc dinh vi tri t5i vu
ctlia cac cot dién trén mo hinh 3D, sau d6 trich xuét toa do tir mo hinh dé tién hanh thi cong xay dung ngoai
thuc dia.

o & o -

Hinh 6. M6 hinh 3D sau khi xu ly anh
4. Két qua thiét ké tuyén dwong diy dién trong mé hinh bin dé 3D
4.1. Thiét ké tuyén dwong diy dién trong mé hinh 3D

Mo hinh3D sau khi xay dung xong chiing ta dua trén co s& quy dinh, quy pham thiét ké duong day dién
220 KV dé xac dinh vi tri ctia cac cot dién (Bo cong thuong, 2015). Str dung mé hinh ban d6 3D doc cac
tuyén duong day dé xac dinh vi tri cdy cao, nha va cac cong trinh khac trong hanh lang an toan lu6i dién
nhu: Xéc dinh chiéu cao cay, chiéu cao nha, khoang cach dén vi tri cot, duong day... Tt d6 1ap bang théng
ké cac cong trinh trong hanh lang tuyén cho tirng khoang néo va doan tuyén dwdng day tai dién trén khong
dé c6 phuong an thiét ké t6i wru, tiét kiém t5i da chi phi bdi thuong giai phong mit bang.
4.2. Két qua thiét ké vi tri cjt dién trong mé hinh 3D

Sau khi xay dung so bd tuyén dudng day dién 220 KV Mé Linh — Ba Thién trén mé hinh 3D, tién hanh
sir dung cac cong cu cia phé‘m mém 3D GIS dé do dac tinh toan cc gia tri cho ting vi tri cgt dién nhu: xac
dinh toa d6, d6 cao mat dat, chiéu cao cua cac dbi tuong; xac dinh khoang cach ngang, do déc, chénh cao
dia hinh; x4c dinh mat cit doc, mit cit ngang; xac dinh kha nang thong hudng,... dé diéu chinh vj tri cot do
va cot néo sao cho tdi uu. Cubi cung thuc hién viéc xut toa do vi tri cac cot da dugc thiét ké tdi uvu phuc
vu cong tac thi cong (hinh 7).

Hinh 7. Thiét ké vi tri cdc cét dién 220 KV Mé Linh — Ba Thién trén mé hinh 3D
Sau khi thiét ké duoc tuyén t6i wu tién hanh sir dung céc cong cu phan tich trong phian mém 3D GIS dé
tién hanh dénh gia kha ning thong hudng giita cac vi tri cot dién véi nhau dé danh gia duoc sy tdi uu va
thong hudng khi thi cong duong day sau nay. Sau khi danh gia su thong hudng dam bao cac yéu cau ky
thuat cho thiét ké duong day tai dién trén khong tién hanh hién thj duong day theo thiét ké gan vdi cac tru
cot dé tao mo hinh duong day dién trong khong gian 3 chiéu (hinh 8).
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dwong day dién 220 KV Mé Linh — Ba Thién trén mé hinh 3D

s w2
Hinh 8. M{t phan tuyén
5. Két luan

Bai bao da trién khai va thuc hién quy trinh xay dung mé hinh 3D phuc vu cong tac thiét ké tuyén duong
day dién 220 KV M¢ Linh — B4 Thi¢n. Céac Kkét qua dat dugc cho théy viéc sir dung mo hinh 3D trong hd
trg thiét ké mang ludi duong day dién 1 hoan toan kha thi, dam bao duoc nhirng wu diém, khic phuc duge
nhitng han ché ctia dia hinh, t6i vu héa dugc thiét ké va lua chon vi tri dit cac cot dién, han ché duoc nhimng
sai sot trude khi trién khai ra thuce dia. ..

Viéc sir dung md hinh ban d6 3D trong qua trinh thiét ké tuyén duong day dién c6 thé gitip cong tac nay
mot s van dé nhu:

- Mb hinh 3D tao diéu kién thuan loi cho viéc lwa chon hudng tuyén téi wu, pht hop véi quy hoach
chung ciing nhu tao kha nang d& quan sat tong thé giup cac co quan lién quan d& dang danh gia trong qua
trinh thoa thudn tuyén véi dia phuong.

- Kiém soat duoc cac thay ddi vé chudng ngai vat phat sinh sau thoi diém khao sat.

- Gitip co quan quéan 1y nha nuéc c6 duge day du thong tin vé cac cong trinh kién triic trong hanh lang
tuyén mot cach chinh xac nham kiém soat viéc xdy dung méi cong trinh trong pham vi hanh lang tuyén.
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ABSTRACT
Establishing 3D model for the design of the Me Linh - Ba Thien

power high-voltage line of 220 KVfrom UAV Images data.
Bui Ngoc Quy'"*, Pham Van Hiep!
!Hanoi University of Mining and Geology

The objective of this paper is to build a 3D model for the design of the Me Linh - Ba Thien 220 kV high
voltage power line from aerial photography data by unmanned aerial vehicles. In order to construct a 3D
model of the high voltage power line, we design and measure the image control grid; flight capture UAV
photo data; processing of photographic data and conducting a 3D model of the experimental area for the
design of Me Linh - Ba Thien 200 kV high voltage power line.
Keywords: Unmanned Aerial Vehicle(UAV), high voltage electricity, 3D maps, Me Linh — Ba Thien.
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