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Abstract: Remote sensing images play a crucial role in the field of Technical Surveying and Mapping,
helping to improve the accuracy and efficiency in the collection and processing of spatial data. Specific
applications of remote sensing images in this field include: spatial data collection, map and geographic
data updating, map calibration and optimization, terrain analysis and modeling, land use management
and planning, disaster detection and monitoring, etc. This article provides an overview of the technology
for collecting and processing remote sensing image data in the field of geodesy and cartography. From
there, it evaluates the role of training human resources in the field of geodesy and cartography in collecting
and processing remote sensing images to serve the activities of the Ministry of Natural Resources and
Environment.
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1. Pit van dé

Anh vién tham cho phép thu thap dit liéu khong
gian trén cac khu vuc rong 16n trong thoi gian ngin
ma khong can phai truc tiép do dac tai hién truong.
Anh vién tham c6 kha ning cung cdp hinh anh lién
tuc va thuong xuyén, giup duy tri va cap nhét cac
thong tin dia Iy mot cach nhanh chong, theo doi su
thay ddi cua dia hinh, co so ha tang, hay cac yéu tb
ti nhién khac theo thoi gian. Anh vién tham qua xir
ly dugc tich hgp véi cac hé théng GIS d cai thién
chat lugng va do chi tiét cua ban dd. Anh vién tham
c6 thé duoc sir dung dé xay dung cac mo hinh s6 dia
hinh tir d6 gitp phan tich do cao, do dbc cua dia hinh
phuc vu cho cic du 4n xay dung ha tdng hodc quy
hoach d6 thi. Anh vién tham con giup phan tich su
thay d6i cua 16p phu dat, theo ddi viée str dung dét va
danh gia tic dong ctia con ngudi ddi véi moi truong.
Vién tham ciing gifip gidm sat cac hién tuong thién
tai nhur 1ii lut, dong dat, sat 10 dat, theo doi danh gia
tinh trang moi truong, sy thay ddi sinh thai,...
2. N§i dung nghién ctru
2.1. Cong nghé thu théap dnh vién tham

Cong nghé thu thap dit liéu anh vién tham hién
nay da phat trién manh mé, st dung nhiéu thiét bi va
phuong phap tién tién dé cung cap thong tin khong
gian chinh x4c va da dang. Duéi day 1a mot sé cong
nghé thu thap dir liéu anh vién tham phd bién:

2.1.1. V¢ tinh vién tham: Céc v¢ tinh vién tham la
cong cu quan trong nhét trong viée thu thap dir liéu
khong gian tir bé mat Trai dat. Cac vé tinh nay dugc
trang bi cam bién quang hoc va radar, c6 thé chup
anh trén cac dai song tir 4anh sang kha kién dén tia
hong ngoai va radar. C6 hai loai vé tinh chinh: Vé
tinh quang hoc, V¢ tinh radar .

2.1.2. Thiét bi UAV: UAV ngay cang trd nén pho bién
trong thu thap dir liéu vién tham do tinh linh hoat,
kha ning chup anh d6 phan giai cao va chi phi thip.
UAV c¢6 thé bay ¢ do cao thap dé chup anh chi tiét
va chinh x4c hon so v&i vé tinh. Mot s UAV ¢6 thé
ké dén nhu: MD-100 (Bi), Trimble UX5 (Hoa Ky),
Phantom 4 (Trung Qudc),...

2.1.3. Cong nghé LIDAR: LIDAR la cong nghé do
khoang cach bang cach sir dung tia laser. Thiét bi
LIDAR thuong dugc gin trén may bay, drone hoic
vé tinh. Cong nghé nay gitp tao ra cac mo hinh sb dia
hinh (DEM) rat chinh xac.

2.1.4. May bay co nguoi lai (Aerial Imagery): May
bay truyén théng duoc trang bi cac hé thong cam
bién, camera quang hoc va radar dé thu thap dir liéu
khong gian chi tiét vé cac khu vuc nhét dinh. Phuong
phép nay c6 thé dugc st dung cho nhitng nhiém vu
thu thap di liéu khu vuc nhé véi do chi tiét cao hon
v¢ tinh.

2.1.5. Cam bién da phé va siéu phé (Multispectral
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& Hyperspectral Sensors): Cam bién da phd va siéu
phé c6 kha nang chup anh & nhiéu dai song khac
nhau, bao gdm ca nhitng dai khong nhin thay bang
mit thuong nhur hong ngoai, tir ngoai. Cong nghé nay
cho phép phén tich chi tiét vé loai thuc vat, khoang
san, va thanh phan dit da.

2.1.6. Cong nghé SAR: SAR la mét dang radar co
kha ning tao ra hinh anh chi tiét ciia bé mit Trai dat
bang cach phat song radar va thu lai song phan xa tir
bé mat. Cong nghé nay réat hitu ich trong viéc quan
sat dia hinh, giam sat bién dong mat dat, va dic biét
la trong diéu kién thoi tiét xdu hodc ban dém khi
cong ngh¢ quang hoc khong hoat dong hiéu qua.
2.1.7. Hé thong GNSS: Hé théng GNSS khong chi
cung cép toa do chinh xac cua cac diém trén bé mat
Trai dit ma con c6 thé két hop vai dir lidu anh vién
tham dé tang do chinh xac trong phan tich khong
gian. GNSS thudng dugc sir dung trong cac thiét bi
thu thap di liéu di dong nhu UAV va may bay co
nguoi lai.

2.1.8. Vé tinh siéu nhé (CubeSats) va Cam bién
hyperspectral

- Vé tinh siéu nho la cac vé tinh c6 kich thudc nho
va chi phi thap, duoc phong theo cum dé cung cép dir
liéu vién tham chi tiét va cap nhat thudng xuyén hon.

- Cam bién hyperspectral cho phép thu thap dir
lidu véi dd chi tiét cuc cao, giup cai thién kha nang
phan loai vét liéu va phan tich chi tiét hon vé thanh
phé”ln dat, thuc vat, va nudc.

2.2. Cdc buéc chinh trong quy trinh xi¢ ly dnh vién
tham

Buée 1: Thu thip dir liéu: Anh vién tham dugc
thu thap tur cac v¢ tinh vién tham, UAV, LiDar, May
bay c6 nguoi 1ai,... Thoi gian thu thép phai phu hop
dé dam bao tinh chinh xéac va do tin cay cua dir ligu.

Buée 2: Tién xir ly: Chinh stra anh dé loai bo
nhiéu va 13 trong anh. Diéu chinh d¢ sang, do twong
phan va mau sic dé 1am ndi bat cac ddi twong trong
anh.

Dong bo hda nham dam béo rang cac anh tir nhidu
nguén khac nhau c6 thé so sanh duoc vé mat hinh
hoc. Cin chinh khéng gian cac tim anh kiém soat vi
tri dia Iy cho cac dbi tugng trén anh.

Budc 3: Phdn tich dir li¢u: Phan loai ty dong
hodc thi cong cac ddi twong trong anh (vi du: nudc,
rimg, d6 thi,..). Trich xuat thong tin dia Iy nhu: dién
tich, hinh dang va vi tri ctia cac ddi tuong.

Budc 4: Tao ban do va mé hinh: St dung dir liéu
da xtr 1y dé tao ra ban dd dia 1y, ban dd sir dung dit,
hodc ban d6 dia hinh. Tao ra cac mé hinh 3D tir dit
liéu anh dé tryc quan hoa thong tin khong gian.
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Bucoce 5: Luu triv va chia se dir liéu: Dit liéu anh
vién tham da qua xur Iy duoc luu trit trong cac co s&
du li¢u dia ly hoac hé théng quan ly dir liéu. D ligu
sau d6 s& dugc cung cap cho cac to chirc, nha nghién
ctru hodc ¢4 nhan ¢ nhu cau sir dung thong tin.

2.3. Mét s6 phan mém xir 1y anh vién tham

C6 nhiéu phan mém hd tro xir Iy anh vién tham
¢6 thé ké dén nhur:

- QGIS: La phian mém mé ngudn md, QGIS hd
tro nhiéu dinh dang dir liéu va co thé tich hop cac
plugin dé xir Iy anh vé tinh. N6 cho phép ngudi ding
thuc hién phén tich khong gian va tao ban do.

- ENVI: Bugc st dung rong rai trong linh vyc xu
1y anh vé tinh, ENVI cung cp nhiéu cong cu chuyen
dung cho phan tich hinh anh, tir phan loai dén phan
tich quang pho.

- ERDAS IMAGINE: Buoc st dung cho XU 1y
anh vién tham va phan tich GIS. N6 cung cdp nhiéu
cong cu cho phén loai, phan tich hinh 4nh va xu ly
di liéu khong gian.

- ArcGIS: La mot phan mém thuong mai phd bién
duogc sir dung trong linh vuc GIS, ArcGIS cung cip
nhiéu cong cu dé xur 1y va phan tich anh vé tinh, bao
gdm chia sé thong tin va tao ban do.

- Google Earth Engine: Nén tang nay cho phép
ngu’di dung phan tich lugng 16n dir liéu hinh anh
vien thamtrong moi truong dam may. Google Earth
Engine rat hitu ich cho cic nghién ciru vé moi trudng
va phat trién bén vimg.

- Pix4D mapper: La mdt phan mém xur 1y anh
chuyén nghiép, chi yéu duoc sir dung dé tao ra cac
mé hinh 3D va ban d6 tr hinh anh chup tr UAV hoac
cac thiét bi khac nhu méay bay c6 ngudi 14i va vé tinh.

- Agisoft Metashape: La phan mém chuyén xir ly
anh chup tir UAV hoic céc thiét bi khac nhu may bay
¢6 nguoi lai va vé tinh. Chiric nang ciing twong tu nhu
ph?m mém Pix4D mapper.

2.4. Thuc nghiém xw ly anh UAV

Dir liéu thuc nghiém 1a anh UAV dugc thu thap
tai xa Vat Lai, huyén Ba Vi, thanh phé Ha Noi béng
thiét bi UAV MD-1000 véi s6 lwong 75 tim anh.

Hinh 2.2: Tam anh
don thu nhan

Hinh 2.1: Thiét bi UAV
MD-1000
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Thuc nghiém xir Iy dit liéu anh UAV bang phan mém
Pix4D Mapper, gom 5 budc chinh nhu sau:

‘ Chuén bj dit lidu ‘

}

Tao Project va c;‘ii dat cac
tham so
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Bai bao di tong quan nghién ctru vé cong nghé
thu nhan anh vién tham, quy trinh xtr Iy va phin mém
xir Iy cling nhu mot s6 san pham tao

ra sau khi xtr Iy dit liéu anh. Viéc dao

tao cho sinh vién dé lam chu duoc

nhimng kién thirc trén s& tao ngudn

nhan Iyc chét lugng cao dap tng

Xir Iy anh

nhu cau cho nganh k¥ thuat Tric dia

Xir IV bandau
(Initial Processing)

Tao dam mdy diémva

and Mesh)
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! | Tgo mé hinh 56 d¢ cao, dnh |
1 Iu6i 3D (Point Cloud  [2triec giaova céc chi sé (DSM, |
i Orthomosaic, and Index) i

ban dd dé thu nhan va xtr 1y dit lidu
anh vién tham phuc vu céc linh vuc
hoat dong ctia B Tai nguyén va Moi

l

Kiém tra yz‘l hiéu chinh
két qua

Phan tich va irng dung

Hinh 2.3: Quy trinh xit Iy dnh bang phan mém
Pix4D Mapper
Qua trinh xr Iy anh UAV ta nhan dugc gdm: binh
d6 anh tryc giao, md hinh s6 d6 cao dia hinh (DEM)
khu vuc.

Hinh 2.4: Binh d6 anh ~ Hinh 2.5: M6 hinh s6 do
triec giao cao dia hinh (DEM)

Két qua qua trinh sau xir 1y anh UAV bang phan
mém Pix4D mapper duoc sit dung cho muc dich
thanh 1ap ban do dia hinh va xay dung co sé dir liéu
dia ly khu vyc nhu hinh 2.6 va hinh 2.7.

truong hién nay va trong tuong lai.
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