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TOM TAT

Bai bao gigi thiéu tdng quan
vé cong nghé chup anh hang
khéng bang may bay khong
nguoi lai (UAV), quy trinh xu
ly dnh UAV dé xay dung mo
hinh s6 d6 cao, binh d6 anh,
tao cac mat cat dia hinh phuc
vu cong tac thiét ké cong trinh
giao thong. Banh giad kha nang
c6 thé ap dung trong céng tac
khdo sat dia hinh cac tuyén
dudng giao théng.

1. DAT VAN DE

Thiét bi bay khéng nguai lai UAV
(Unmanned Aerial Vehicles), hay
hau hét cac co quan, td chuc
hang khong trén thé gidi goi
ching la Hé théng may bay
khéng ngudilai UAS (Unmanned
Aircraft System). Trugc day thiét
bi bay khong ngudi lai chu yéu
duoc ung dung trong linh vuc
quan sy, tuy nhién ngay nay vdi
su phat trién cia khoa hoc cong
nghé thi UAV la gidi phap rat
hitu ich va dugc Ung dung hiéu
qua trong nhiéu linh vuc khac
nhau clia doi séng nhu trong
néng nghiép, lam nghiép, dién
anh cling nhu cac Ung dung
khoa hoc thudc linh vuc dia ky
thuat khéng gian.

Coéng nghé chup anh hang
khong st dung thiét bi bay

khéng ngudi lai UAV dé thanh
lap ban d6 va moé hinh sé mat
dat da dugc nhiéu nudc trén thé
giéi Ung dung va dem lai hiéu
qua rat cao. G Viét Nam trong
nhiing nam gan day da cé nhiéu
cong trinh nghién clu chung
minh db chinh xac va hiéu qua
cua viéc ing dung UAV. Qua mét
s6 bai bdo va cong trinh nghién
clfu Ung dung thiét bi bay UAV
chup anh tai mét sé du an tai
Viéet Nam nhu khai thac mé,
hanh lang tuyén dién cao thé,
ban d6 dia hinh ty 1é 1/500 da
cho thdy nhiing uu diém néi bat
nhu chi phi thap, quy trinh bay
chup xtt ly anh nhanh, dé chinh
xac cao va dé dang tao mé hinh
dliéu s6 3D. DBac biét thich hop
véi nhitng dy an thanh lap ban
d6 khu vuc nhd, hep dang tuyén
nhu cac cong trinh giao thong.

Pé dadm bdo cho viéc thiét ké
cac cong trinh giao théng dugc
toi uu thicong tac lap ban do dia
hinh v6 cung quan trong. Trong
thuc té san xudt hién nay cong
tac khao sat lap ban dé dia hinh
chui yéu dua vao cac loai thiét bi
do dac phé théng nhu: thiét bi
thu tin hiéu vé tinh GNSS, may
toan dac dién td, may kinh vi,
may thay chuan... V&i phuong
phap chup anh hang khéng
bdang UAV thi viéc khao sat, lap
ban dé dia hinh sé mat rat nhiéu

cong suc va thai gian, dac biét
déi véi nhing vung dia hinh nui
cao, hiém tr@, dia hinh khé di
lai. VGi dia hinh dang tuyén hep
va kéo dai hang chuc dén hang
tram km thi viéc st dung céng
nghé UAV sé bao dam dugc tién
dd va dé chinh xac can thiét.

V&i cong nghé UAV cho phép ta
lap ban d6 dia hinh véi dai bang
tuyén du réng véi thoi gian ngan
dé nghién ctu huéng tuyén ma
vGi cac phuong phéap truyén
théng khong cho phép do chi
phi qua cao va tién dé gap, do
dé cho phép ngudi ky su thiét
ké c6 nhiéu lya chon trong cach
nhin nhan téng quan dé lua
chon dugc huéng tuyén t6i uu
nhat cho du an va cé tinh thuyét
phuc nhat déi véi cac chu thé
lién quan trong trinh bay bao
cao phan bién du an...

2. T6NG QUAN VE CONG NGHE

C4du tao hé théng chup a&nh
hang khéng ky thuat s6 bang
may bay khéng ngudi lai (UAV)
dé xay dung ban dé dia hinh
dugc chia thanh 4 thanh phan
chinh nhu sau:

+ Hé thong may bay;
+ May anh ky thuat so;
+ Tram diéu khién mat dat;

+ Tram xt ly 4nh tao mé hinh s6
mat dat.
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Hinh 1: Thanh phan hé théng thanh Idp mé hinh s6 mat ddt bang UAV

2.1. Hé théng mdy bay + May bay canh c6 dinh (Fixed hoat dong & cac khu vuc khao

Hé théng mdéy bay bao gom:
Than may bay, dau thu GPS,
cadm bién téc d6 gid, cdm bién
dd cao, cdm bién ap xuat, cam
bién can bang va bo thu phat tin
hiéu, ngoai ra trén may bay con
mang theo 1 qua pin dung dé
cung cap nguédn dién cho toan
bé cac thiét bi trén may bay.

Mday bay khéng ngudi lai c6
nhiéu hinh dang va kich c& khac
nhau, mai loai déu cé nhiing uu
diém va nhugc diém riéng, do
dé tuy ting cong viéc cu thé ma
ngudi st dung lua chon loai may
bay phu hgp. UAV dugc chia ra
lam 2 loai chinh theo cau tao
la mdy bay canh c6 dinh (Fixed
Wing UAV) va mady bay canh
quay (Rotary Wing UAV).

Wing UAV)

UAV canh c6 dinh bao gém mot
canh cling c6 dinh, c6 kha nang
bay bang cach tao ra luc nang
trong khoéng khi va luc day cla
dong co phia sau. Téc d6 bay
clla mdy bay dugc tao ra bdi
luc day bang déng co dét trong
hoac dong co dién nép phia sau
may bay.

Uu diém chinh cua UAV canh
c6 dinh 1a n6 c6 mot cau tric
don gian hon so véi loai canh
quay, do d6 quy trinh bao tri va
stia chra don gian hon. Quan
trong hon la véi cau trdc don
gidn sé dam bao tinh khi déng
hoc hiéu qua hon dan dén thai
gian chuyén bay dai hon & téc
do cao, do d6 cho phép chung

sat Ién hon trén méi chuyén bay
nhat dinh.

May bay canh cé dinh cling c6
thé mang trong tai I6n hon,
khoadng cach bay xa hon va tén
it dién nang cho phép n6é mang
theo cac cam bién va may anh
I6n hon (t6t hon) do d6 do
chinh xac ctng nhu chat lugng
anh tot hon.

Nhugc diém ciia may bay canh
c6 dinh la su can thiét phai b6 tri
dugc dudng bang hay bé phong
cho viéc cat va ha canh. Ngoai ra
gia thanh cua thiét bi cao cling
la nhugc diém cda cac loai may
bay canh cé dinh.

+ May bay canh quay (Rotary
Wing UAV)

Mady bay cdnh bdng Geoscan 101

Hinh 2: M6t s6 loai mdy bay cdnh bdng

Mady bay Trimble UX5
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Mdy bay 4 cdnh quay

Mdy bay 8 cdnh quay

Hinh 3: Mét s6 loai mdy bay cdnh quay phé bién

May bay canh quay bao gébm 2
hodc 3 canh quat xoay quanh
mot truc co dinh. UAV canh quay
c6 t8i thiéu 1 canh quat (truc
thang), 3 canh quat (tricopter), 4
canh quat (quadcopter), 6 canh
quat (hexacopter), 8 canh quat
(octocopter) cling nhu cac thiét
ké khac thuong hon nhu 12 va
16 canh quat...

Nguyén ly bay cila mdy bay canh
quay la su ph6i hgp ctia cadc canh
quat quay tao ra lyc nang nang
may bay lén thang ding hoac di
chuyén theo hudng bat ky.

*Uu diém:

- Lgi thé I6n nhat cta UAV cénh
quay la kha nang cat canh, ha
canh theo chiéu thang ding
va rat co dong trong qua trinh
bay. Diéu nay cho phép nguai
dung hoat doéng & nhiing dia
hinh chat hep ma khéng can
phai b6 tri duong bang cat canh,
ha canh nhu loai canh bang,
cling nhu c6 thé thay déi dé cao
va chuyén hudng bay mét cach
dé dang.

- Kha nang bay tai ché va kha
nang bay co déng lam cho UAV
canh quay rat phu hgp véi cong

tac bay chup & dia hinh phtc
tap va co6 dién tich nho.

* Nhuoc diém:

- May bay canh quay c6 cau tao
lién quan dén co khi va dién t
phuc tap do dé yéu cau qua
trinh bdo tri va sta chira phtc
tap hon so véi may bay canh
c6 dinh.

- Do to6c dé thap hon va thoi
gian bay ngdn hon vi vay sé phai

_ e
-

Hinh 5: Mdy dnh Sony Nex5R

bay nhiéu chuyén bay hon so
vGi may bay canh cé dinh.

2.2, Mdy dnh ky thudt s6

Thong thuong cac may anh su
dung dé chup anh mat dat bang
UAV la cac loai mdy anh ky thuat
s6 c6 kich thuéc nhd gon, co
tiéu cu ¢6 dinh va kha nang lay
nét tu ddong. Mot sé may anh si
dung phé bién nhu sau:

- Quay Video 4K (Ién dén 30
hinh/giay)

- Chup anh 12 megapixels

- Chéng rung va c6 3 truc thang
bang

-Tiéu cy 6ng kinh f/2.8

- Trudng Ong kinh 94°

- Quay Video full HD

- Chup anh 16 megapixels

- Chéng rung

-Tiéu cy 6ng kinh (f/1.4 - f/16)
- Trudng Ong kinh 94°
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2.3. Tram diéu khién mdt dat

M6i hé théng may bay UAV
déu phai dugc diéu khién bang
tram diéu khién mat dat. Cau
tao cda tram diéu khién mat
dat bao gom:

2.4. Tram xd ly anh UAV tao mé
hinh sé mat ddt

Tram x0 ly anh bao gébm may
tinh tram Workstations c¢6 cau
hinh manh dugc cai dat phan
mém chuyén xtr ly anh may bay
dé tao md hinh s6 mat dat. Pac
diém chung clia cac phan mém
xt ly nay la tir cac buc anh sé
dugc chup tu UAV vé6i d6 phu tu
70 - 90% sau khi xtr ly sé tao ra
mo hinh dam may diém (Point
Cloud), mé hinh s6 bé mat
(DSM), md hinh s6 d6 cao (DEM)
va anh truc giao (Orthomosaic).

e Mot s6 phan mém chuyén xt
ly dnh UAV pho bién & Viét Nam:

- Trimble Business Center
Photogramettry va  Inpho
UASMaster cta hang Trimble

- Agisoft PhotoScan cla hédng
Geoscan Nga

- Pix4d mapper clia Thuy Sy

3. QUY TRINH THUC HIEN VA
KET QUA DAT PUGC

3.5. Quy trinh bay chup va xtr ly
anh

D6i véi cong tac bay chup thi
viéc lap ké hoach, kiém tra diéu
kién bay la can thiét va rat quan
trong, nd quyét dinh dén cong
tdc an toan bay va chat lugng
anh bay chup.

- May tinh bang hodc dién
thoai thong minh dugc cai dat
phan mém lap trinh bay va diéu
khién bay. Day la cdc phan mém
chuyén dung dé thiét ké bay,
diéu khién bay va co thé lap ké
hoach vi tri hudng cét canh, ha
canh tai thuc dia.

- B diéu khién cé thiét bj thu
phét tin hiéu dung dé két néi
may tinh bang v&i may bay.

e Hinh anh mét s6 thiét bi va
phan mém diéu khién UAV cua
moét s6 hang phé bién ¢ mat &
Viét Nam

- Tay diéu khién dung
dé két ndi vsi may bay

- Mdy tinh bang hoac
dién thoai thong minh
dugc cai dat phan
mém diéu khién DJI
Go hodc phan mém
diéu khién khac

Phan mém dugc cai
trén dién thoai thong
minh hodc may tinh
bdng dung dé diéu
khién cac may bay cla
mot sé hang may bay
UAV

Trimble Access™ Aerial
- Imaging chuyén dung
dé diéu khién cac may
bay UAV cla hang
Trimble san xuat

Hinh 8: Phan mém diéu khién mdy bay UAV

Coéng tac chuan bi bao goém
hoach dinh vi tri va pham vi can
bay chup, kiém tra ving cam
bay, ti€p dén la kiém tra cac diéu
kién thdi tiét c6 phu hop cho
cong tac bay chup hay khéng.

Khi cac diéu kién dé tién hanh
thu tuc bay dam bao, tiép dén

la thiét ké tuyén bay bang phan
mém chuyén dung va tién hanh
bay chup anh.

Sau khi c6 két qua bay chup, s6
liéu bay chup bao gém anh s6
va toa do cac diém khéng ché
anh dugc dua vao phan mém xu
ly dnh Agisoft Photoscan hoac
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Théng sé thoi tiét theo gid Ban dé vi tri ving cdm bay

Hinh 9: Cdc théng sé dnh huéng dén diéu kién bay an toan

cac phan mém xi ly anh co chic
nang tuong tuong tu dé ghép
anh va tao mo hinh sé mat dat.
Pé c6 dugc két qua tét hon con

strdung mot s6 phan mém x ly

anh ky thuat s6 khac nhu Global
Mapper, Photoshop...

Trén co s& ndi dung cdng viéc
cu thé va trinh tu thuc hién tiing
budc ta dua ra quy trinh bay
chup va xtrly s6 liéu dugc mé ta
nhu hinh bén.

3.6. Két qua xur ly anh UAV

Dé& danh gia khd nang (ing dung
cla cong nghé chup anh bdng
UAV trong khdo sat dia hinh mat
dat, Trung tam So liéu co ban da
tién hanh bay chup th nghiém

& moét s& céng trinh cu thé

nhu: Du an QL3 (Ha N&i - Thai

Nguyén), nut giao Chua Boc -

Pham Ngoc Thach, Nat C6 Bi
-QL5, Dy an Van Bon - Méng Cai.
Sau khi bay chup va xtr ly s6 liéu
anh bang phan mém chuyén
dung, san pham co6 dugc 1a mé
hinh dam may diém, mé hinh
s6 bé mat, moé hinh s6 do6 cao va
binh d6 anh truc giao.

-
e
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Hinh 10: Quy trinh bay chup va xt ly s6 liéu tao mé hinh sé
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e K&t qua cda xtr ly dnh UAV tai cGla du an nat giao C6 Bi- QL5

] '“ S gy
Hinh 12: Mé hinh s6 bé mdt (DSM)

Hinh 13: M6 hinh s6 d6 cao (DEM) Hinh 14: Anh truc giao (Othormosaic)

e K&t qua clia xtr ly anh UAV Du an ndt giao Chtia Béc - Pham Ngoc Thach

Hinh 16: M6 hinh sé d6 cao (DEM)

~

Hinh 18: Anh truc giao gén véi BD 1/500
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e K&t qua xtr ly danh UAV Du an Van Don - Mong cai

Hinh 19: Hinh énh 3D dia hinh dugc xdy dung tu anh UAV

4. KHA NANG UNG DUNG
CHO CAC CONG TRINH GIAO
THONG

4.1. Uuva nhuoc diém cia céng
nghé

Sau qud trinh nghién cdu ly
thuyét va thuc nghiém bay chup
anh tai mét s& du an cu thé
ching téi thay rang céng nghé
chup dnh hang khéng bang UAV
¢6 nhiing uu va nhugc diém sau:

e Uu diém:

- Hé théng gon nhe, thuan tién
cho viéc di chuyén va thao tac
ngoai thuc dia;

- Hé théng cho ta két qua chinh
xac, nhanh chéng va truc quan
giup cho nha thiét ké c6 dugc
nhing thong tin can thiét va

@ Hinh anh két qua thuc nghiém & Dy an QL3 (Ha Néi - Thai Nguyén)

Hinh 20: ©dm may diém (Point Cloud)

nhanh chéng lua chon dugc
phuong an tuyén téi uu;

- Hé théng cé tinh tu doéng
hoéa cao, thuan tién cho ngudi
st dung;

- C6 thé khao sat dia hinh tSi
nhing nai cé dia hinh kho khan,
nguy hiém makho tiép can bang
phuong phép truyén théng.

e Nhugc diém:

- Pay la cong nghé hién dai va
tuong doi mai & Viét Nam do dé
ngudi st dung can phai dugc
dao tao bai ban ngay tu dau
vé ky nang bay chup cing nhu
diéu khién bay;

- Phu thudc nhiéu vao diéu kién
thai tiét nhu mua, gio..., ngoai
ra con phai tranh cac khu vuc
cam bay;

- Vi cdng nghé nay thi can phai
lam thu tuc xin phép bay truéc
khi bay.

4.2. Kha ndng dp dung cho
céng tdc khdo sdt cdc céng
trinh giao théng

Pé danh gia kha nang ap dung
céng nghé chup anh bang UAV
cho coéng tac khao sat, thiét ké
caccéng trinh giao théng, Trung
tam S6 liéu co ban da tién hanh
bay chup anh bang UAV, xut ly
tao mé hinh sé dé cao, trén co
s& md hinh s6 d6 cao va tim
tuyén thiét ké tién hanh tao mat
cat doc, mat cat ngang tuyén.

K&t qua mat cat doc va mat cat
ngang tuyén dugc thé hién nhu
cac hinh duéi day:

Hinh 21: M6 hinh s6 d6 cao (DEM)
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Hinh 22: Anh truc giao (Othormosaic)

Hinh 24: M6 hinh sé d6 cao va vi tri tim tuyén
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Hinh 27: Mdt cdt ngang tuyén tai vi tri Km0+100
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Hinh 28: Mdt cdt ngang tuyén tai vi tri Km0+200

Nhu vay, qua cac két qua thuc
nghiém tai mot sd céng trinh ké
trén ta c6 thé thdy cong nghé
chup anh hang khéng bdng
UAV hoan toan c6 thé ing dung
tét trong cong tac khao sat dia
hinh phuc vu thiét ké céc céng
trinh giao théong, dac biét phu
hap véi cac tuyén dudng mai.

5. THAY CHO LOI KET
e Kha nang Ung dung:

-Dac diém clia cdng nghé chup
anh hang khong bdang UAV la
bay chup theo tung dai bay, do
dé rat phu hogp dé (ng dung
trong cong tac khdo sat dia hinh
cac cong trinh dang tuyén nhu
cac tuyén dudng giao thong;

- Viéc két hgp phuong phap do
truyén théng véi phuong phéap
bay chup sé dem lai hiéu qud va
d6 chinh xac cao;

- Viéc st dung céng nghé nay sé
cho ta san pham la mé hinh s8
do cao, binh d6 anh moét cach

nhanh chéng va chinh xac, gitp
cho ngudi thiét ké chon dugc
cac phuong an tuyén téi uu, phu
hop cho cong tac gidi phéng
mat bang va budc 1ap dé xuat
du éan.

e Cacvan dé cantiép tuc nghién
cdu:

-DE& 6 thé ting dung cong nghé
chup anh hang khoéng bdng
UAV vao cac du an can dé chinh
xac va muc doé chi tiét cao nhu
thiét ké ky thuat thi can phai
tiép tuc nghién ctru, danh gia do
chinh xéac cua két qua bay chup
cling nhu hoan thién phuong
phap x{ ly anh dé nang cao dé
chinh xac, ddc biét trong cac dia
hinh ¢6 thuc pht 16n va khu vuc
dong dan cu;

- Can dua ra quy trinh s6 hda
ban d6 3D ti mo6 hinh dam may
diém va binh d6 anh truc giao
dé c6 san pham phu hop véi
quy trinh, quy pham hién hanh.
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