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Tém tat: Sy phat trién khong ngimg cta khoa hoc khong anh da gitip cac cong tac do dac
va khao sat dia hinh phuc vu thiét ké c6 nhiing budc phét trién dot pha. Cac thiét bi bay
khong nguoi lai (Unmanned Aerial Vehicles — UAVs) da giup cong tac thu nhan va xui 1y dir
lidu dia hinh ngay cang hiéu qua hon bang céach tiét kiém thoi gian va chi phi khao sat. Dong
thoi sy phat trién cta cac phan mém tng dung GIS da giup cho viée luu trir, trong tac dir
liéu khao sat dia hinh ngdy cang don gian va nhanh chong hon. Trong nghién ctru nay, chang
t6i trinh bay cac kinh nghiém chuyén d6i s6 bang cach str dung thiét bi bay khong nguoi lai
dé khao sat dia hinh dang ving va dang tuyén & Viét Nam. Sau d0, cac két qua thu dugc sé
duogc kiém tra d6 chinh xac mit bang va d cao dya vao cac diém klém tra (Check Points).
Cubi cung, két qua s& dugc hlen thi trén nén tang WebGIS giup cac ki su khao sat, cac kién
trac su co thé twong tac trén nén tang (do dac khoang cach, tinh dién tich, ghi nhan cac sai
khac, v.v.) hiéu qua hon ngay tai thuc dia hay trong vin phong phuc vu viéc thiét ké, giam
sat cac du an. Tir két qua thyc té chimg minh tmg dung UAV vao khéo sat dia hinh, thiét ké
cong trinh vira dam bao d6 chinh xac, vira mang lai nhitng hiéu qua kinh té rat 16n va phu
hop nhiéu dang khao sat dic thu & Viét Nam.

Tir khéa: Thiét bi bay khong ngudi 1ai; UAV; Khao sat; Ban d6 dia hinh; WebGIS.

1. Giéi thiéu

Cong tac thu nhan dit liéu chinh xac va chia sé nhanh thong tin tryc quan 12 v6 cling can
thiét trong thoi dai cong nghiép 4.0. Thu nhan va xir 1y dit liéu bay chup bang UAV phuc vu
khao sét,thiét ké cong trinh dang ngay cang pho bién trén thé giéi. Phép thu thap dit liéu bang
UAV [1] véi chi phi thdp va d6 phan giai cao da dugc nghién ciru va ing dung manh mé.
Phuong phap nay da gitp cho viéc 1ap ban dd dia hinh va xay dung mé hinh 3D tré nén dé
dang hon. Thiét bi bay khong nguoi lai (UAV) 1a loai may bay khong c¢6 phi cong va dugc
diéu khién tir xa [2]. Xuét hién tir nhing nam 50 cua thé ki 18, UAV [3] chu yeu st dung voi
muc dich quan sy. Ngay nay, vi sy xudt hién ciia UAV loai nho va chi phi thap da giup cho
viéc tmg dung rong rai hon. UAV di va dang duoc tng dung phd bién trong cac nganh nghé
c6 thé duoc tim thiy trong céc tai liéu khoa hoc [4-5].

WebGIS 1a hé théng thong tin dia 1y dang tai ndi dung trén web sir dung cong nghé
Internet. Ngudi dung co thé truy cap vao dit liéu thong tin, 14p ban do chuyén dé, thuc hién
cac truy xudt va phan tich khong gian trén trang WebGIS. Tir thé ki 20, WebGIS di dugc
phat trién rat nhanh khi ki nguyén ciia cong ngh¢ Internet bung nd va Google Maps 1a vi du
dién hinh [6]. Vao nim 2012, Google Earth duoc hinh thanh 1a mét ing dung cta 3D WebGIS
[7].
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Bai béo nghién ciru tng dung cong nghé UAV két hop WebGIS trong do vé dia hinh dé
phuc vu khao sat, thiét ké cong trinh. Tac gia tién hanh nghién ciru dua trén 2 dang phd bién
cua ban dd dja hinh 1a dang vung va dang tuyén, duoc thyc hién vao nam 2021. Quy trinh
thuc hién dua trén phuong phap Structure—from—motion (k¥ thuat chup anh chong 16p 1én
nhau dé udc tinh ciu triic ba chiéu tir chudi hinh anh hai chiéu c6 thé dugc khép véi tin higu
chuyén dong cua thiét bi) cia UAV dé thu nhan dit liéu anh va xir 1y dir liéu tao thanh cac
san pham anh tryc giao, mo hinh sé d6 cao. Cubi cung, tac gia tién hanh sé héa dit liéu ban
dd va dua 1én WebGIS. Do chinh x4c cia ban d ciing duoc tinh toan thong qua phép sai s6
trung phuong cua cac diém kiém tra.

2. Khu vue va phwong phap nghién ciru

2.1. Khu vuc nghién curu

Khu vuc nghién ctou gém 2 dja diém dai dién cho 2 dang khao sat dac trung. Khu vuc
dang tuyén 13 tuyén dudng Tran Xuan Soan tai quan 7, TP.HCM. Ving nghién ctru doc theo
kénh Té (hinh 1) c6 chiéu dai 800 m. Pic diém dia hinh bang phang, it thay doi va kha thap
(khoang 1,8-2 m). Khu vuc dang vung 1a ving 30 ha ¢ song Ba thudc xa Hoa An, huyén Phu
Hoa, tinh Phu Yén (hinh 2). Khu vyuc c6 nhiéu bién dong do anh hudng cta s6 Ba dén duong
bo. Cao do bién dong manh, thdp & ving ven song va cao dan 1én dét lién (dao dong cao do
tr 2-5 m). Hai khu vyc dugce chon dé lap ban dd dia hinh béng UAV).

5 o & .

Hinh 2. Khu vyc khéo sat dang Ving: Séng Ba, tinh Pha Yén (ngudn: Google Earth).
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2.2. Phwong phap nghién ciru
Quy trinh thyc hién ciia bai bao thé hién & hinh 3.

Thu thap Chup anh bang Do bd sung cac fiie:m KI-L-\Q SAT &
GCP, CP UAV cao d6 (néu can) THU THAP DU LIEU

l

Structure-from-

XULYDULIEU

motion
' !
Tinh toén sai s Lip ban d6 dia DANH GIA SAISO &
trung phuong hinh $O HOA DU LIEU
Xay dung kién XAY DUNG WEBGIS

tric WebGIS DU LIEU BAN DO

Hinh 3. Quy trinh tdng quan ciia nghién ctru.

2.2.1. Khdo sat va thu thap dir licu

Xay dung cac diém GCP, CP va do dac cac diém cao d6 bd sung

Diém khdng ché mit dat (GCP-Ground Control Point) 1a cac diém duoc thiét 1ap trude
tir truée khi bay chup ding dé nan anh vé hé toa do mong mudn. Piém kiém tra (CP—Check
Point) 1a cac diém dung dé danh gia do chinh xac cta két qua. Xay dung GCP va CP tiy theo
dién tich va hinh dang ctia khu vuc khao sat, it nhét 1a 5 diém trén 10 ha [&].

Céac diém do cao do dung dé bd sung vao cac khu vuc khuét, c6 nhiéu cay cbi hodc thue
phi day ddc. Dya trén anh vé tinh ma khoanh ving nhimg noi can do dac b sung cho viéc
thanh 1ap ban d6 dia hinh.

Thiét ké va bay chup bang UAV

Tac gia thiét ké tuyen bay chup thong qua phan mém DJI Pilot trén hé diéu hanh Android.
Dang tuyén duogc thiét ké bang ché do Linear Flight Mission, con dang vung dugc thiét ké
bang Mapping (hinh 4 va hinh 5). Thong sé quan trong trong thiét ké 1a d6 cao bay chup va
d6 chong phu anh.

Do cao bay chup dugce thiét ké theo cong thirc 1. Tuy vao do phan giai mat dat mong
mubn, tac gia s& thiét ké d6 cao phu hop. Do chong phu anh 14 ti 16 chong lap giita cac anh
theo chiéu doc va chiéu ngang. Thong so thiét ké do cao bay chup ca 2 du 4n 100 m dé dat
d6 phan giai 2,7 cm/pix, d§ phu doc va ngang thay ddi theo tuy du an véi du an Kénh Té lan
luot 1a 80% va 70%, du an song Ba lan luot 1a 75% va 70%.

oo fx GSD (1)
S

Trong d6 H 1a do cao bay duoc thiét ké cho UAV (m); GSD (Ground Sample Distance)
1a kich ¢& diém anh can chup (m); f (focal length) 1a d¢ dai tiéu cy cta may anh (m); S 1a
kich thudce pixel.
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Hinh 1. K& hoach bay dang viing tai song Ba.

2.2.2. Xt 1y dit liéu

Anh sau khi dugc chup s& duoc dua vao trong phan mém Pix4DMapper phién ban Trial
[10] dé xir Iy. Phuong phap xtt 1y bat ngudn tir phuong phap Structure—from—Motion. Phuong
phap SfM hoat dong theo cting nguyén 1y ctia phép chiéu anh 1ap thé, d6 1a xay dung mé hinh
3D duya trén viéc chong hang loat cac birc anh lai v6i nhau. Nhd vao mét quy trinh xir 1y lip
di lap lai nhiéu 1an, mét bd dir liéu gdm nhiéu thude tinh nhu x, y, z va mau sic s& duoc trich
xudt tu dong tir cac hinh anh chong chéo 1én nhau [10]. Phuwong phéap nay phu hop véi cac
thiét ké bay chup theo 10 trinh va c6 d chdng phu cao.

Quy trinh xtr Iy bao gdm bdn budc chinh 14 nin chinh anh va xt Iy tao dam may diém
so bo. Nin chinh anh duge thuc hién bﬁng cach dinh hudng bén ngoai béng cac diém GCP
trong rayCloud. Cac diém GCP duoc tim va danh du trén anh trong phin mém. Sau khi hoan
tat danh diu cac diém GCP, tac gia thuc hién budce t61 wu hoa dé nan chinh lai toan bo khu
vuc. Tiép theo, tac gia tién hanh xtr 1y tao dam méy diém, thanh 1ap mé hinh s6 d6 cao (DEM)
va anh truc giao. Két qua xuét ra gdm dam may diém day dic, DEM va anh truc giao.

Hi nghi khoa hoc toan quéc “Chuyén déi sé va cong nghé sé trong Khoa hoc Trdi dat, M6 va Méi truong” (EME 2021)
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2.2.3. banh gia sai s0 va s6 hoa ban do

Sai s6 trung phuong

Sai sb toan phuong trung binh ctia mot phép ude lwong 13 trung binh cia binh phuong
sai sb, thuong duoc dung dé do ludng su khac nhau giira cac gia tri duge du doan boi mo
hinh hodc mét cong cu ude lwgng va cac gia tri dugc quan sat [11]. Tac gia danh gia do chinh
xac bang cach tinh toan sai sd vi tri tai cac diém kiém tra (cong thirc 2 1a dé danh gia theo
phuong ngang, va cong thirc 3 dé danh gia theo phuong dung).

(NN S (E )

2)
n

Trong d6 m_XY: sai s6 trung phuong theo phuong ngang (m); m_Z: sai s6 trung phuong
theo phuong dimg (m); N2, E?, Z?: toa d9 tai diém i ciia phuong phap do RTK (dlem kiém
tra) (m); N;, E;, Z;: toa do tai dlem i duoc xuat tir anh tryc giao (m); n: tong s diém ding
dé danh gia do chinh xAc.

S6 héa ban d6

Ban d6 dia hinh duoc chia thanh dbi tuong dia vat va dia hinh. Déi twong dia vat gdm
cac dit liéu nhu dan cu (nha), giao thong, thuc phu, khac (dén duong, cot dién, hd ga, v.v.)
(hinh 6 va hinh 7). Di tugng dia hinh 1a cac diém cao d hoic 1a duong binh do (dudong dong
mirc). Déi twong dia vat duge v& theo cac kiéu diém, duong va vung tiy vao dang ma chon
thudc tinh twong Gmg. Sau khi s6 hoa ndi nghiép trong phan mém cac d6i _tuong, tac gia tién
hanh diéu v& ngoai nghiép bo sung va chinh sira cac ddi tugng trén ban dd.

2.2.4. Xay dung WebGIS dit liéu ban d6

WebGIS 1a mot giai phap may khach-may chu st dung hé théng thong tin dia 1y trén
internet cho phép quén 1y, phan tich, cip nhat va phan phdi thong tin ban do. Viéc trao doi
thong tin dién ra gitta may chil va may khach, trong d6 may chu 1a may cha (GIS) va may
khach 1a trinh duyét web, ing dung di dong va ing dung may tinh dé ban.

Hinh 6. Mot sb d6i tuong trén anh tryc giao.

Hei nghi khoa hoc toan quéc “Chuyén déi s6 va cong nghé sé trong Khoa hoc Trdi déat, M6 va Méi truong” (EME 2021)
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Hinh 7. Mot s§ d6i trong s6 hoa bing QGIS

Kién tric WebGIS

Kién tric chung cia WebGIS gdm c6 ba 16p 1a tang trinh bay (thuong 1 trinh duyét hodc
mg dung trén may tinh hodc dién thoai), tang giao dich (noi tiép nhan va tra cic yéu cau tir
may khéach) va tang dir liéu (noi luu trir cac dir liéu dia ly). Trong kién trac WebGIS ¢ hinh
8, may khach gui yéu cau tir nguoi ding giri 1én ' may chu qua giao thae HTTP dén webserver.
Sau khi nhan yéu cau, webserver xu Iy va chuyen tiép dén GeoServer va tai day, may chu goi
ham lién quan dé tinh toan xu ly. Néu co yéu cau dir liéu thi s& gui yéu cau dén may chu dir
liéu (PostGIS) de truy van va lay dit liéu can thiét. Sau d6 giri tra vé GeoServer va dua ching
dén cac ham can st dung, xur Iy va giri két qua lai cho webserver. Webserver sau khi nhan
két qua s€ thém cac nglt canh web (nhu HTML, PHP, v.v.) dé hién thi trén trinh duyét.

GeoServer 1a mot may chii ma ngudn mé véi muyc dich két ndi nhiing thong tin dia 1y co
san toi cac WebGIS str dung chudn mé nhu Open Geospatial Consortium (OGC), Web Map
Service (WMS), Web Feature Service (WFS) [12]. GeoSever duoc phat trién v6i muc dich
hd tro viée xir 1y thong tin khong gian dia 1y chat lwong cao, don gian trong st dung. PostGIS
1a co s6 dit liéu khong gian dugc xay dung trén co sd dit liéu tiéu chuan PostgreSQL [13].
PostgreSQL cung cap quan 1y giao dich, quy trinh luu tri¥, xir 1y va lap ké hoach SQL va cac
tac vu khéc cua co so dir lidu tiéu chuan trong khi PostGIS cung cap cac kiéu khong gian,
chirc ning va chi sb [14]. Phan mém QGIS 1a hé théng GIS mi ngudén md, cung cap nhiéu
giai phap thu thap/nhap s liéu, chinh 1y, phén tich va phan ph01 thong tin t6i cac cap d6 khac
nhau [15]. OpenLayers la thu vién JavaScript md nguon mo dé hién thi di liéu ban do trong
trinh duyét web, cung cap mot API dé xay dung cac (mg dung dia ly dua trén web, twong tu
nhu Google Maps va Bing Maps [16]. OpenLayers giap dé dang dua mot ban d6 dong vao
bat ky trang web nao, co thé hién thi cac 6 ludi ban do, dit lidu vector va cac diém danh dau
duoc tai tir bat ky ngudn nao. Pong thoi, OpenLayers ciing thyuc hién cac phuong phap tiéu
chuan cong nghiép dé truy cap dit liéu dia 1y, chang han nhu cic tiéu chuan OGC, WMS va
WES [17].

Hei nghi khoa hoc toan quéc “Chuyén déi s6 va cong nghé sé trong Khoa hoc Trdi déat, M6 va Méi truong” (EME 2021)
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Hinh 8. Kién truc WebGIS.

Quy trinh xay dung WebGIS
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Hinh 9. Quy trinh xay dung WebGIS.

187

Dit liéu UAV sau khi duoc xir Iy va s6 hoa dugc ding dé 1am co s6 dit liéu cho WebGIS.
Quy trinh xay dung thé hién ¢ hinh 9 gom c6 cac bude chinh 1a xay dung co s¢ dir liéu, server

va lap trinh phan Front-end.

Piu tién, tic gia tién hanh cai dit Webserver va GeoServer. Sau do, tic gia cai dat
PostgresSQL nhdm xay dung hé thdng co s¢ dir liéu cho WebGIS. Pdng thoi, dir lidu da
chuin hoa va tao style bang phian mém QGIS duoc cap nhit vao co so dit liéu thong qua
PostGIS. Sau khi hoan tit phin may chu, tién hanh chay thir nghiém va 1ap trinh cac tinh
ning, giao dién ngudi dung. Cudi cung, tac gia tién hanh dong bd va public 1én trang web.

Héi nghi khoa hoc toan quéc “Chuyén déi s6 va céng nghé sé trong Khoa hoc Trdi dat, M6 va Méi trucng” (EME 2021)
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3. Két qua nghién ctru va thio luan
3.1. Sai 56 trung phirong cdc diém kiém tra

3.1.1. Dang tuyén

Téng 7 diém do dac duoc chia thanh 4 diém GCP va 3 diém CP (hé toa d6 VN-2000,
kinh tuyén truc 105°45°, cao d6 theo mdc Hon DAu). Két qua tinh toan sai sd & bang 1 theo
cong thirc 2 va 3 cho gia tri sai s6 trung phwong mat bang 1a + 3,9 cm va sai s trung phuong
theo chiéu cao 1a + 2,6 cm déu dat tiéu chuin thanh 1ap ban dd dia hinh ti 1& 1:1000 v&i duong
d6éng mirc 1m (theo tiéu chuén sai s6 trung phuong diém khong ché theo toa d va cao do lan
luot1a 0,2 m va 0,2 m) [18].

Bang 1. Tinh toan sai sé trung phuong cac diém GCP ¢ Kénh Té.

H; i H
ST X; (m) Y; (m) X7 (m) Y? (m) Ay A
(m) (m) '

605292,466  1189176,350 1,886 605292,467 1189176,327 1,910  0,000530 0,000585
605439,884  1189153,795 1,921 605439,857 1189153,790 1,948  0,000749 0,000725
605690,139  1189193,602 1,742 605690,144 1189193,544 1,770  0,003390 0,000795

3.1.2. Dang vung

Téng cong 20 diém do dac dugc chia thanh 10 diém GCP va 10 diém CP (hé toa 36 VN—
2000, kinh myén truc 105°45°, cao do theo mdc Hon Déu). Két qua tinh toan sai sb & bang 2
theo cong thirc 2 va 3 cho gid tri sai s6 trung phwong mit bang 1a + 2,16 cm va sai sb trung
phuong theo chiéu cao 1a + 4,11 cm déu dat tiéu chuan thanh 1ap ban dd dia hinh ti 1& 1:1000
v6i dudng dong mac 1m (theo tiéu chuan sai sd trung phuong diém khéng ché theo toa do
va cao d6 1an luot 14 0,2 m va 0,2 m).

Bang 2. Tinh toan sai sé trung phuong cac diém GCP & séng Ba.

STT X; (m) Y; (m) H; (m) X7 (m) Y? (m) H} (m) Mgy Af

| 985229377 1444742170 TABT  sg5p09374 1444742170 7485 1,225x10° g
o OB2IBISIIAMTISIIT 6732 sesr18103 1444713345 6,728 2,360x10°5 b2oe
3 O8SI68,168 1444791394 100 sesi68 175 1444791385 7,103 1,233x10° LT
4 O85098419 1444903712 4804 sos000 440 1444903723 4,828 5.454x10° derind
s O85059.933  1444856.631 4014 ges0s9040  1444856,625 4,042 1,170x10° T
g OBO08SIIS 1444767.234 3882 ses085010 1444767234 3991 2,401x10°5 120010
7 O8S064IIL 1444661345 4862 o564 007 1444661331 4,805  4,005x10° S
g O85008.204 1444522001 5359 sg5008217  1444522,002 5358 1,598x10° 2T
g  OB4989.94L 1444471555 L9 504900060  1444471,564 1,999 9,047x10° L
o O8119.2350 1444352726 2,636 95119949 1444552728 2,656 6,890x10° i

Hi nghi khoa hoc toan quéc “Chuyén déi sé va cong nghé sé trong Khoa hoc Trdi dat, M6 va Méi truong” (EME 2021)
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3.2. Thanh lgp ban do dia hinh

SUTUE S8 50008 S5E20F seazsin

CHU THICH

cumion

14443008

Hinh 10. S héa ban dd tai khu vuc song Ba.

ES200E. S 400F SRR 605800E ES200E. S 400F SRR 605800E

CHU THICH N CHU THICH N

A

18800

18800

gy
gy

00 o 1 200m

EI200E R G0z600E G03%00E EI200E R G0z600E G03%00E

Hinh 11. S6 héa ban dd tai khu vuc Kénh Té.

Két qua bay chyp thu thap dit liéu gdm c6 127 anh & khu vue Kénh Té va 273 anh ¢ khu
vuc Song Ba. Anh dugc xir Iy trong phan mém va xuat cac két qua dé s6 hoa bang phan mém
QGIS. Cac d6i tuong duoc luu trit theo cic nhom dai dién nhu Nha, Pudng giao thong, Thiy
hé, Thyc phu, Dia vét, v.v. Ban dd dia hinh khu vuc kénh Té (hinh 11) va soéng Ba (hinh 10)
sau do6 duoc chuyén 1én GeoServer nham hién thi 1én WebGIS.

Céc ddi twong dugc phan thanh cac nhom dit lidu vector (diém, dudng, ving) duoc luu
duéi dang shapefile. Luu trit dit liéu dang GIS c6 nhiéu loi ich nhu truy vAn nhanh chong,
théng ké s6 lugng dan cu, hién trang cac ddi tuong dia vat, v.v. Gilip cho co quan chinh
quyén d& dang quan Iy va ra quyét dinh nhanh chong.

3.3. Hién thj trén nén tang WebGIS

Dit liéu sau khi s6 hoa duge luu trit toan bd vao co s& dit liéu PostGIS. Dir lidu khong
gian sau d6 duoc xir Iy bang cach sir dung Geoserver va OpenLayers dé tao ra ban do tuong
tac ¢6 thé dugc truy cap thong qua trinh duyét. Dé t6 mau va tao kiéu cho 16p dit lidu, tac gia
st dung QuantumGIS dé tao kiéu cho ban dd.

WebGIS Kénh Té (hinh 11) dai dién cho két qua ctia nghién ctru, ban dd dugc phéan thanh
cac nhom ddi trong gom diém, vung (16p dia chinh) va 16p anh truc giao cia khu vuc trén
nén anh vé tinh hodc giao thong. Cac diém dia vat dugc phan chia theo cac kiéu khac nhau
dai dién cho cac d6i tuong nhu tru dié€n, cay xanh, hd ga, v.v. Lop ving thé hién 16p ranh dia
chinh phan theo thira v4i cac thong tin quy hoach nhu sb to, sb thira, dia chi, dién tich, v.v.
Anh truc giao c6 do phan giai thé hién hién trang cda khu vuc. Ngoai ra, WebGIS con dugc
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thiét ké véi céc tinh nang chinh nhu truc tiép do khoang cach, do dién tich trén ban dd; thu
nho va phong to ban d6 (kich thude cac d6i twong thay doi theo ti 1¢); hién thi hodc an cac
16p dit liéu khac nhau, chon lgc cac diém do theo cao d6 va thira dat theo dién tich.

Hé théng s€ dugc st dung bdi ba loai nguoi dung, d6 1a hé théng quan tri vién, chu dau
tu 1a don vi chiu trach nhiém quan 1y nhiém vu gidm sat, va cac can bd hién truong cé trach
nhiém cép nhét thong tin vé hién trang dua trén viéc kiém tra thuc dia. Hé théng quan tri vién
s& chiu trach nhiém quan 1y ngudi ding va nhap dit liéu chinh nhu thudc tinh chinh. Chu dau
tu va can b thuc dia co thé cap nhét thong tin vé hién trang, xem ban dd va béo céo.

Viée xay dung WebGIS nay cho phép chia s¢ tat ca thong tin lién quan dén du an. Viéc
giao tiép thong tin théng qua WebGIS cho phép nguoi dung tuong tac dé dang hon va it yéu
cau cac kién thirc chuyén nganh. Ddng thoi, hé thong con giup hiéu 16 hon vé khu vyc va vé
céc hién vat thuc tai chd va tir xa.

Phan mé rong cua Webgis dang duoc nhom phat trién nham dua thém tinh nang chinh
stra truc tiép trén thiét bi di dong. Tinh niang hd trg viéc cap nhat cac dir liéu don gian ngay
tai hién trudng.

©
o] -1 ]

]
n o
Hinh 12. Giao di¢n WebGIS cua khu vuc Hinh 13. Giao di¢n WebGIS cua khu vyc song Ba

Kénh Té

] ) (http://geo.bachvietunited.com/phu—yen/)
http://geo.bachvietunited.com/kenh—te/)

4. Két luian

Chung t6i da gidi thi¢u phuong phap ing dung UAV két hop WebGIS trong do v& dia
hinh phyc vu trong khao sat va thiét ké. V6i 2 dang dia hinh khao sat pho bién, két qua bay
chup bang UAV tai ving kénh Té (dang tuyén) va song Ba (dang ving) lan luot 1a 127 anh
va 273 anh. Sau khi xir Iy, két qua anh truc giao va DEM duoc danh gia sai sé trung phuong
tai kénh Té 1a + 3,9 cm theo phuong ngang, + 2,6 cm theo phuong dimg va tai song Ba la +
2,16 cm theo phuong ngang, + 4,11 cm theo phuong dimg déu dat d6 chinh xdc cho viée xay
dung ban dd ti 16 1:1000 voi duong déng mirc 1 m. Ban dd dia hinh dugc sé hoa bang phan
mém QGIS theo cac nhom dbi twong. Sau d6 théng qua PostGIS dé cap nhat 1én Geoserver,
tir 46 hoan thién phan 1ap trinh front-end dé x4y dung WebGIS chia sé cho nguoi dung. Cong
nghé UAV gitp rat ngan tién do khao sat va cung cp thém thong tin vé khu vuc nhu hinh
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anh truc giao, cao do nén dia hinh. Két qué duoc cap nhat 1én WebGIS dé dé dang chia sé
cho céc bén lién quan, déng thoi gitp cho viéc cép nhat thong tin truc tiép tai thuc dia tro
nén dé dang hon. Pé nang cao gia tri ctia WebGIS, tinh nang diéu chinh thong tin tryc tuyén
béng thiét bi di dong gitp cho cac ki su khao sat dé cap nhat cac yéu td khi thuc dia tai hién
truong dang duoc nghién ctru va ap dung.

bong gop cua tac gia: Xay dung y tuong nghién ciru: PN.V.,, NH.D.; Diéu tra, khao sat,
phan tich s6 liéu: C.M.Q., P.N.A.; Viét ban thao bai bao: C.M.Q., P.N.A.; Chinh stra bai bao:
P.N.V., N.H.b.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ciru cua tap thé
tac gia, chua dugc cong bo & dau, khong duoc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom téac gia.
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Abstract: The current development of photogrammetry has helped to make breakthroughs
in topographic measuring and surveying for design. Unmanned aerial vehicles (UAVs) have
helped terrain data acquisition and processing more efficiently by saving surveying time
and costs. At the same time, the development of GIS application software has made the
storage and interaction of topographic survey data simpler and faster. In this study, we
present our experiences for digital transformation using UAVs to survey regional and linear
topography in Vietnam. Then we will check the accuracy of coordinate and elevation based
on ground control points (GCP). Finally, the results will be shown on WebGIS software and
platforms to help survey engineers and architects interact (measuring distances, calculating
areas, recording differences in the field, etc.) more effectively in—situ or ex—situ for the
design and supervision of projects. From the actual results proving the application of UAV
to the topographic survey, the project design both ensures accuracy and brings significant
economic benefits and is suitable for many specific survey types in Vietnam.

Keywords: Unmanned aerial vehicles; UAV; Surveying; Topographic map; WebGIS.
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