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Toém tit

Hién nay, cdc di én dau tw cdac khu cong nghiép
ven bién dang déng mét vai tré quan trong trong
viée phat trién nganh kinh té bén tai thiy, viéc thi
céng san ldp tao mdt bang phuc vu cho cdc cong
trinh trong cac khu cong nghiép nay khong chi
phai kip thoi nhanh chong ma con doi hoi dam bao
diing tién dg. Do vdy, viéc nghién ciru iing dung
cong nghé khao sat méi luén gép phan quan trong
trong viéc theo déi quan Iy xdy dung phdt trién
khu cong nghiép, dac biét la viéc theo doi cong tac
ton tqo bai san ld'p tao mat b(ing xay dung. Muc
dich ciia bai bdo nay la nghién civu iing dung thiét
bi bay khéng ngwoi ldi dé khao sat thanh ldp binh
a6 cho mét khu san lap dé c6 thé theo déi s thay
doi bai san lap tir liic triede va sau khi ton tao bai
ban giao mdt bang xdy dung cho cdc dir dn xdy
dung khu cong nghiép ven bién. Ngoai ra, nghién
cleu ciing sé danh gia do tin cdy két qua khao sat
gitta thiét bi UAV so véi két qua do cao d bang
may thiy binh cé d¢ chinh xdac 2mm. Véi két qua
dat dvoc, viéc nghién ciru ung dung thiét bi bay
khéng ngueoi ldi sé mang lai nhitng bé s6 liéu ddy
du, dang tin cdy, kip thoi cho viéc quan ly theo doi
céng tac san ldp cho cdc di dn xdy dung khdc
nhau, ddc biét cho cdc duw dn can boi lcfp, ldn bién
Vi khoi luong va dién tich lon nhw tai cac khu xdy
dung ven bién.

T khéa: Khdo sat, thiét bi bay khong nguoi
ld}', san lap, khu cong nghiép ven bién, mat
bang, cao do.

Abstract

In the current life, investment projects in coastal
industrial zones are playing an important role in
the development of a busy economic sector, the
work of Reclamation to create space to serve

programs in these industrial zones must not only

be quick but also require ensuring progress. Thus,
researching the application of survey technology,
always plays an important part in the work of
monitoring  construction —management and
industrial park development, especially the work
of monitoring companies renovating and leveling
construction sites. The purpose of this article is to
research the application of unmanned aerial
vehicles to survey and make a contour map for a
land(fill area to be able to monitor the change of
the landfill from before and after the religious
when creating the interface landfill by
construction  for coastal industrial park
construction projects. In addition, the study will
also evaluate the reliable survey results between
UAV  equipment to achieve the height
measurement results by leveling machine with an
accuracy of 2mm. With the achieved results, the
research work on the application of unmanned
aerial vehicles will bring complete, reliable data
sets, meeting the time for monitoring and
managing the landfill work for other construction
projects, especially for projects that require
Reclamation, encroaching the sea with large
volume and volume such as in coastal
construction areas.

Keywords: Survey, drones, reclaimation, coastal
industrial zones, ground, elevation.

1. it van dé

Hién nay, du 4n lan bién da va dang phat trién va
déng mat vai trd quan trong trong viéc xay dung céac
khu cong nghiép, khu kinh té, khu d6 thi nham day
manh sy phat trién nén kinh té bién noi riéng va kinh
té Viét Nam noi chung, trong s6 cac du an nay thi
trong nhimg niam qua Can Gid 1a mot trong sé cac do
thi ndi bat dwoc xay dung trén quy mé 1én ti 2.800ha,
v6i quy md dién tich 16n nhu vay nha dau tw da phai
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bom vao khu @6 thi véi hang triéu tri¢u khdi cat san
lip dé dap dimg cao d6 mat bang thiét ké xay dung
hoan thanh thanh mét khu d6 thi xanh, khu d6 thi co
tinh nang tiét kiém dién, va cac vat liéu st dung tai
day than thién véi méi truong,... cung voi Can Gid
thi cac khu cong nghiép hién dai nhu & Quang Ninh,
khu c6ng nghiép 14n bién & cac khu vire huyét dao Cat
Hai, hay 14n bién Cat Ba di va dang dugc dau tu xay
dung rit nhanh [1].

Nhu vy, voi sy bung nd cac khu cong nghiép lan
bién nhu hién nay thi cac khu nay kéo theo viéc t6n
tao, san 1§p dé tao mat béng cao d6 cho mdi khu 1a rat
16n, va cong nghé bay khao sat bang thiét bi bay khong
ngudi 1ai mac du di duge ap dung rong rai nhidu trong
linh vire khéo sat dia hinh. Tuy nhién, dé 4p dung cong
nghé ndy vao viéc khao sat theo ddi cac bai san lap
cho céc khu cong nghiép ven bién van chi dimg lai ¢
viéc bay chup theo doi bang hinh anh 14 chinh, con dé
dua ra dugc két qua theo doi vé cao do van chua dugc
tng dung vao cac cong trinh thyc té. Ma viéc theo doi
cao d6 nay van dua trén két qua do dac khao sat bang
cac thiét bi truyén thong nhu may toan dac dién tir,
méy thiy binh co, thity binh s hay RTK thi s& mat rat
nhiéu thoi gian, tham chi véi nhimg dia hinh sinh lay
viéc khao sat do dac ban dau 1a rat khé dé bao quat
téng hop dugc toan b dia hinh. Do d6, viéc nghién
clru quan 1y theo ddi cong tac san lap mit bang hang
ngay la rat can thiét, dac biét 1a voi cac khu cong
nghiép ven bién thuong xuyén chiu sy anh hudng thuy
tridu, song, gié, dong chay c6 thé lam hao hut lugng
16n cat san lap trong qua trinh ton tao bai bang cat.
Xuét phat tir nhimg yéu cau thyc tién trén, viée nghién
ctru ing dung thém thiét bi khao sat bang thiét bay
khong ngudi 14i 1a pht hop vai xu thé khao sat dé quan
1y su bién dong bai san lap. Ngoai ra diém chung trong
viéc t6n tao mit bang cac khu cong nghiép déu duoc
sir dung vat liéu chinh 1a cat san lap. Do vay, nghién
ctru da lya chon mdt khu dang ton tao bai san lép tai
khu cong nghiép DEEP C, mét trong nhiing khu céng
nghiép ven bién ndi tiéng & Hai Phong hién nay, dé
1am thyc nghiém cho viéc thanh 13p binh d6 bang thiét
bi bay khong nguoi 1ai.

2. Giai phap 4p dung cong ngh¢ khio st bang
thiet bi bay khong nguwoi lai

2.1. Thiét bi bay khéng ngwoi ldi

Viéc thanh lap binh d6 bing cong nghé sir dung
thiét bi bay khong nguoi lai chinh 1a viéc ap dung
phuong phap do anh, théng qua hinh anh chup dugc
tr dia hinh dia vat trén mat dat, va tir cac hinh anh nay
phuong phép do anh s€ xac dinh dugc vi tri, kich

thudce, hinh dang va dic tinh cia cac ddi twong do
duoc [3]. Thiét bi bay khong ngudi 14i chinh 1a thiét
bi c6 gan may anh chuyén ding cho cong tac khao sat
c6 d0 phan giai cao lén téi 20 megapixel, may bay
cling ddng thoi tich hop hé théng mé dun dinh vi RTK
vao bén trong may bay nhim néng cao do chinh xac
cta cong tac dinh vi thoi gian thuc ciia may bay. May
bay c6 cai dat phan mém diéu khién bay nham lap
trinh tuyén bay trong qua trinh khao sat. Hién nay ¢
mot sd thiét bi bay khong ngudi 1ai co tich hgp mo
dun dinh vi RTK danh cho cong tac khao sat, nghién
ctru da st dung may bay khong nguoi 1ai Phantom 4
RTK, Matrice 300 RTK cta hang DJI dé ing dung vao
cong tac khao sat thuc té tai hién truong, cAu tao thiét
bi nay nhu Hinh 1 [4].
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Hinh 1. Hg théng mdy bay khéong ngwoi ldi Phantom
4 RTK va h¢ théng dinh vi GNSS D-RTK2-DJI

2.2. Trién khai thwc nghi¢m va thanh ldp binh
dé khio sdt

Pé trién khai thuc nghiém ngoai hién truong,
nghién cuu da lga chon vi tri khu dét 35ha tai khu
cong nghiép DEEP C, Hai Phong, day la mét trong
nhitng khu céng nghlep ven bién da va dang dugc
xay dung va phat trlen mo rong rat nhanh chéng
trong nhitng nim gy ddy, Khu dién tich khoang
35ha nay duoc san l4p hoan toan bang cat. Va dé tién
hanh thyc nghiém nghién ciru cac thiét bi khao sat
bao gdm bd may chup khong ngudi 14i, bo RTK thu
phat tin hi¢u dat tai diém méc khéng ché nhu Hinh
3, va sau khi thiét 1ap ké hoach do, tao duong bay
trong phdm mém diéu khién sé& tién hanh bay chup
ngoai hién truong va do diém khong ché mat dat.
Ngoai thuc dia, khu vue nghién ctu DEEP C da xay
dung mbc toa do va do cao hang IV, nhom nghién
ctru d4 str dung dé lam mde gbc cho viée két ndi trién
khai khao sat bang thiét bi khao sat bay khong ngudi
lai nhu Hinh 1 [4].
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Chuén bi khao sat

Thiét ké, cai dat mde £
khéng ché Tao tuyén bay chup
A 4
Bay khao sat

4

Xir 1y s6 liéu bay khao sat,
Kiém tra s liéu sau xur 1y

A

Xudt dit lidu, bién tap binh do

Hinh 2. Quy trinh bay khdo sdt va xit Iy s6 liéu bing
thiét bi bay khéong ngwoi ldi

Khoang cach bay chup khao sat duoc thiét lap véi
d6 phu ngang trung binh dat 70%, d¢ phu doc 16n hon
70%. Trong sudt qua trinh bay s& dugc diéu khién
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thong qua phﬁn mém cim tay duoc tich hop sin cho
may bay khong nguoi 1ai Phantom 4RTK nhu Hinh 4.

Trong qua trinh khao sat thuc nghiém, thi UAV
ludn duoc két ndi voi tram cb dinh base dat tai diém
mde khéng ché, va tai day dugc dat mot may thu tin
hiéu GNSS nhu Hinh 3. Py chinh 1a diém mau chét
gitip cho viéc xac dinh vi tri UAV trong sudt thoi gian
thuc dé tir 46 khao sat tinh toan cao do cac diém trong
khu vyc khao sat. Sau khi thyc nghiém khao sat ngoai
hién truong, s6 lidu s& duogc kiém tra trude khi dugc
xt ly, dac biét 1a chét lugng hinh anh bay chup, do
phu khao sat khu do. Trong thuc nghiém nghién ctru
bang UAV Phantom 4 RTK d str dung céng cu phan
mém Agisoft Metashape dé xir Iy s6 liéu do v& nhu
Hinh 5. Toa d diém chinh anh duoc loc va xir ly kiém
tra dat sai s6 nho hon 0,5 pixel va trong duong sai s6
tidu cu chup nho hon 0,05. Cac diém khéng ché anh
dugc tinh toan sai s trung phwong vi tri mat bang
khong vuot qua 0,2mm tinh theo ti 1¢ ban d6 do vé,
sai sO trung phuong vé do cao nho hon 1/5 khoang cao
déu duong binh do co ban, sai sé gigi han cho phép
nhé hon hai 1n sai sé trung phuong [2]. Khu do thuc

Hinh 4. Thiec nghiém khdo sdt bang UAV tai khu cong
nghiép DEEP C

186

Hinh 5. Cdc diém dnh theo tuyén do dwoc thic hign

ngoai hién truong
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Hinh 6. Két qua xiv ly nh trwée khi xudt ra div liéu
binh db

e

Hinh 7. Binh d6 thuwe nghigm ngoai hign trwong dwoc
khdo sat bﬁng mady bay khong ngwoi ldi

S ——— g P e

Hinh 8. Vi tri diém kiém tra tai KCN DEEP C - Hii Phong

nghiém thanh 1ap binh dd ty 1& 1/500, duong ddong
mirc 0,5m. Nén sai s6 gi6i han cho phép vé mit bang
1a: 20cm; d6 cao la 20cm. Cac anh sau khi dugc xur ly
nhu Hinh 6.

Vi cac anh sau khi dugce xt 1y tinh toan xong,
nghién ctru da lya chon xuat dir liéu ra dang mo hinh sb
d6 cao va dua ra ban v& binh d6 nhur Hinh 7. Pay chinh
la san phém khao sat co dﬁy du vi tri cao d6 va toa do
khu vuc khao sat ngoai thuc dia. Va cao d6 mau xanh
la d§ cao dugc thuc hién bay chup vao thang 2/2025,
d6 cao mau tim thé hién d¢ cao bay chup vio thoi gian
thang 3/2025. Thoi gian thyc hién cho 35ha cho khu dt
ngoai hién trudng nay st dung thiét bj bay UAV mét
khoang 2 gio, thoi gian xir 1y s6 liéu dé ra duoc binh do
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nhu Hinh 7 mét thém khoang 5 gid. Nhu véy tong thoi
gian tir lc thuc hién ra két qua khao sat cho mot khu
dat 35ha s& 1a 7 gio duong duong mot ngay ra duogc
binh d6 khao sat, day thuc sy la mot thé manh cua viéc
ap dung cong nghé bay vao cong tac do vé thanh lap
binh dd khao sat bi san 14p.

3. Panh d9 chinh xac ctia cong nghé bay
khdio sat

bé danh gia dugc d9 chinh xac cda viéc ap dung
UAV vao thanh 1ap binh dd bai san 1ap, nghién ctru da
sir dung phwong phap do RTK dé kiém tra toa d9, may
thiry binh Sokkia B40A dé kiém tra do cao clia 5 diém
khong ché anh: A1, A2, A3, A4, va A5 trén khu dat
thudc cong nghiép DEEPC nhu Hinh 8 [5], [6].
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Bing 1. Két qui so sanh giita 2 phwong phdp khdo st bing thiét bi Phamtom 4 RTK va mdy RTK véi mdy thiiy

binh Sokkia B40A
Khio sat bing miy bay Phantom 4 | Do kiém tra bing may RTK va thiy P 1éch cia 2
Bidm RTK binh Sokkia B40A phuong phap
XUAY (1) YUAY (m) HE® XRTK (1)) YRTK () HIC | dX dy dH
(m) (m) | (cm) | (cm) | (cm)
Al 2300972642 | 607035864 4.99 2300972641 | 607035865.6 5 1.5 | -1.6 -1

A2 2300984795 | 607716055 5.16 2300984793 | 607716057.5 | 5.18 | 2.1 -2.5 -2
A3 2300617446 | 607710006 5.18 2300617444 | 607710007.9 | 5.21 1.6 -1.9 -3
A4 2300486287 | 606971147 5.01 2300486286 | 606971149.1 | 5.03 1.4 -2.1 -2
AS 2300809674 | 607280936 3.47 2300809672 | 607280937.8 | 3.45 | 2.2 -1.8 2

Hinh 9. Két qud khio sdt bi cdt san lap bang UAV

DPiém Al duoc bd tri trén bé mat duong giao
thong; Diém A2, A3 duge b tri trén bé mat hao tién
ich; Diém A4 dugc dit trén tiéu ngém tai vi tri dé da;
Diém A5 duoc dit trén tiéu ngim tai vi tri bii dang
san lap.

Pé danh gia két qua do bang UAV, nhém nghién
clru da tinh sai s6 trung phuong vi tri diém mit bang
va do cao theo cong thuc sau:

d)(z:)(z UAV_X'Z,RTK

in: Yl UAV _ YiRTK

dl‘[, — [_]l UAV _ I{l c

Sai sb trung phuong vi tri diém mit bang:

[dX xdX]

mX:i =
n

’dY dy ,
my =+ [4Y <dv] = 20507 =2.00cm
n

16.02 =1.79cm

188

mp ==+ (mg( +m%() =2.69cm

Sai s trung phuong do cao:

my ==+ M= 2=2.IOcm
H n 5

Nhu vay, véi do chinh xac nhu trén thi co thé su
dung cong ngh¢ UAV dé thanh 1ap ban db dia hinh ty
1& 1/500.

4. Két luan

Viéc thanh 1ap binh d6 khao sat bang thiét bi bay
khong nguoi 1ai dong mot vai trd rat quan trong cho
céc cong trinh khao sat dia hinh, dic biét 1a rat phu
hop trong viéc cap nhat binh d s6 liéu cho céac bii san
lip duoc thyc hién hang ngay v6i quy md va khéi
lugng 16n nhu 1a viéc ton tao nén cho trong cac khu
cong nghiép. Thiét bi bay khong nguoi l4i dic biét
thich hgp cho viéc lap binh dd cho cac khu vue kho
¢6 thé tiép can truc tiép nhu 1a cac bai bun lay, béi sau
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khi bom vat liéu nao vét, bai bdi ven séng. Vi két qua
thuc nghiém thanh 14p binh dd cho khu vuc 35ha tai
khu Céng nghi¢p DEEP C, Hai Phong thi khi Ung
dung st dung thiét bj bay UAV Phantom 4 RTK da
giup cho viéc khao sat hoan thanh cong viéc mot cach
nhanh chéng v6i do chinh xac cao, thoi gian can thiét
dé khao sat xong 35ha dién tich va dua ra dugc binh
d6 khao sat 1a khoang 7 gio. Pay thuc su 1a diém vuot
troi khi sir dung mot thiét bi do nhu may thuy binh c6
thé phai can t6i 20 ngay do lién tuc.

Khi so sanh két qua khao sat trén cac diém mbc
chuan ngoai thyc dia gitra thiét bi bay khong ngudi 1ai
voi may thiy binh ¢6 d§ chinh xac 2mm, cung da
chimg t6 sai s0 giira hai thiét bi nay chi ndm trong gidi
han 1a khoang 2cm. Va nhu vay, néu dé ap dung thiét
bi bay khong nguoi 1ai véi nhitng dia hinh nhu bun
cét, sinh I3y thi hoan toan phi hop va mang lai nhimng
loi ich tich cuc nhu 1a tiét kiém thoi gian, va dac biét
14 ¢6 thé dua ra duge binh d6 khao sat mot cach nhanh

nhét trong viéc theo ddi su thay ddi dia hinh hang ngay.
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