Nghién ctiu - Ung dung

XAY DUNG CO SO DU LIEU PIALY TU DU LIEU ANH
THU NHAN CUA THIET BI BAY KHONG NGUOI LAI (UAV)

ThS. PO VAN DUONG
Trirong Pai hoc Tai nguyén va Mébi truong Ha NJi

Tém tat:

Trén thé gici thiét bj bay khéng ngudi lai (UAV) da duoc st dung rat sém vao cong tac
do anh, dir liéu anh caa UAV duwoc tng dung trong ca linh vire quan sw va dan sw nhu:
giam sat bién gidi, giam sat thién tai, theo déi sén xuét néng nghiép, gidm sat giao
théng,..[9+15]. O Viét Nam, di¥ liéu dnh cta UAV ciing da duoc nghién ctru vao céc tng
dung lép ban dé dia hinh, dia chinh va xay dung bdn dé mé hinh 3D [1+6], nhung v&i cdng
tac xay dung co sé di liéu (CSDL) dia ly tir div liéu &nh cua thiét bj nay thi méi dang duoc
thir nghiém. Bai viét nay nhdm mé ta qua trinh xay dung mét co s& di liéu dia ly tir di liéu
hinh &nh ctia UAV va phén tich danh gié két qua thuc nghiém.

1. Gi&i thiéu chung vé UAV va dir liéu
anh thu nhan

Thiét bi bay khong nguwoi lai (UAV) la
thiét bi bay dwoc diéu khién tr xa ban tw
déng hodc tw dong bang thiét bj dan duong
GPS va trén d6 gén thiét bi may anh dwoc
cac hang UAV d&t hang thiét ké riéng cho
tteng dang UAV nhv may anh Olympus EP
gén trén UAV MD-1000 hay may anh Sony
NEX5R gén trén UAV Trimble UXS5;... véi
ché d6 chup anh tw déng va nhirng théng sb
ky thuat riéng biét [1]. Cac bao cao két qua
bay thtr nghiém cta Cuc Ban dd - B6 Tdng
tham mwu, ctia Dai hoc Quéc gia TP. H6 Chi
Minh, ...trén cac mau UAV khac nhau cho
thdy cong tac thu nhan va xt ly div liéu anh
cla cac hé théng UAV co ban theo mot quy
trinh nhw sau [1+6]:

- Xac dinh pham vi bay

- Lap méc va do khdng ché anh ngoai
nghiép

- Thiét ké bay va bay chup anh

- Xt ly &nh bang phdn mém chuyén dung

- Kiém tra két qua x& ly anh

- Két qua cac san pham tao ra. (hinh 1)

Ngay nhan bai: 25/8/2015

2. Quy trinh xtr ly va xay dwng CSDL
dia Iy tr di¥ lidu anh ctia UAV

Anh thu nhan ttr thiét bji UAV c6 d6 phan
gidi rat cao 1&n dén cm, do vay né cé thé xo
ly va xay dwng CSDL dia ly & céac ty & Ion
nhw 1/1000, 1/2000, 1/5000. Viéc xt& ly anh
dwoc tién hanh trén cac phan chuyén dung
xt ly &nh di kém véi cac thiét bi nhw phan
mém ObitGIS cua thiét bi bay MicroDrone,
phan mém Postflight Terra cta thiét bj bay
Sensefly,...hodc tram x& ly anh sé Image
Station (da dwoc st dung phd bién & Viét
Nam). Két qua xt ly anh s& dwoc chuan hoéa
khubén dang di¥ liéu dia hinh va nhap vao
phdn mém GIS (GeoMedia, Maplnfo,
ArcGIS). Quy trinh xtr ly va xay dwng CSDL
dia ly c6 thé tdng quat nhw hinh 2.

3. Thwc nghiém thiét bi bay MD-1000
khu vwec xa Vat Lai, Ba Vi, Ha Noi

3.1. Pic diém khu vwc nghién clru

Xa Vat Lai ndm & phia Tay Thanh phd
Ha Noi, cach trung tdm huyén Ba Vi khoang
1,5km, cach trung tdm Ha NO§i khoang
50km. X& ndm & phia Tay huyén Ba Vi noi
chuyén tiép gira viing ddi gd ban son dia va
vung déng bang. Khu vuc thie nghiém bay
chup ndm trong vuing gi¢i han b&i cac diém

Ngay chép nhan dang: 16/9/2015
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Hinh 1: UAV MD4-1000 va di¥ liéu hinh énh thu nhén tce hé théng

Tang day khéng ché anh
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Kiém tra, nghiém thu

Hinh 2: Quy trinh xt ly va xay dwng CSDL dja ly tir di¥ liéu anh cua UAV

1,2,3,4 co6 toa do dia ly 1(21012'41",
105°2321") ; 2(21012'35", 105°23'22") ;
3(21012'32", 105°23"11") va 4(21012’37",
105°23'09") thudc thén Yén Bo - xa Vat Lai

[7]. (hinh 3)

3.2. Cac thoéng so thiét dat may chup

anh, anh chup va may bay

Tiéu cu:

Tén may chup:
17.090476mm
C& anh (CCD):
Kich thwéc pixel: 4.4 um

Toa dd diém chinh anh
X=0.032982mm, Y= -0.074mm

Olympus EP

17.7408x13.3056mm

(PBS):
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Tham sb méo hinh hwéng tam:
K1=1.679973E-4 ; K2=-3.286605E-7

Tham s6 méo hinh tiép tuyén:
P1=-3.124259E-5 P2=5.29212E-5

Tén thiét bi bay: Microdrones MD4-1QOO,
cé hé tro hé théng GPS/IMU trén thiét bj
bay.

D6 cao chup anh so vé&i mat dat: 100m
Do phu doc: 80%

D6 phu ngang: 60%

Ty Ié chup anh: 1/5800.

3.3. Két qua bay chup va do khéng ché
- S6 lwong anh bay chup: 75 anh.

- Dién tich bay chup: 8.7 ha.

thon YéwBd <.

\\\\\\1\\\\\\\
l& : \ “

- Do khéng ché anh ngoai nghiép: 08
didm. (hinh 4)

Chét lwong anh chup c6 dd nét cao
0.02m, mau sac trung thyc, khd nang nhan
dang rét tbt.

Céc diém khéng ché anh dwoc chon &
nhirng vi tri rd nét, thdng thoang dé dang
cho viéc do dac toa d6 db cao.

3.4. Cac bwéc thwe nghiém xr ly anh
va xay dwng CSDL dia ly

3.4.1. Tang day khéng ché énh

S dung phan mém x ly Image Station
Automatic Triangulation (ISAT).

Cong tac do anh két hop tw dong va tha
cong.

Hinh 4: M6 t& dai bay, vi tri diém KCANN va hinh &nh thu nhan tir UAV
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Két qua tang day:

- S6 tuyén bay: 3

- S6 lwgng anh: 75

- S6 diém khong ché: 06

- S6 diém kiém tra: 02

- Sai sb trung phwong do anh: 9.4 ym

- Sai s6 ton tai tai diém khéng ché anh:
Mét phang: 0.050 m; D6 cao: 0.038 m

- Sai sb ton tai tai diém kiém tra: Mat
phéng: 0,083 m ; Do cao: 0,077 m.

Déi chiéu cac tiéu chuan ky thuat trong
Tiéu chuan nganh [8] va dd phan giai hinh
anh thu nhan dat t¢i 0.02m, ta khéng dinh
két qua tang day khdng ché anh da do chinh
xac dé tién hanh xay dung dir liéu dia ly voi
mirc dd chi tiét twong dwong ban dé dia
hinh ty 1& 1/1000.

3.4.2. Do vé dia hinh

S dung modu! ISSD, ISDC, ISFC cua
tram do vé anh §6 ImageStation dé& do vé
dia hinh va cac déi twgng dia vat.

a. bo vé moé ta dja hinh

Pac diém dia hinh cda khu vue Vat Lai,
Ba Vi 1a dia hinh chuyén dbi gitra viing doi
go ban son dia va vung déng bang, la ving
doi thp xen k& rudng bac thang cé chénh
cao nhd, cé vai vung thwc phi xen ké dang
cay trong lau nam. Do dia hinh hau nhw

Hinh 5: Két qua do diém dé cao
mo ta dia hinh

khéng c6 nép dit gay nén chd yéu s dung
dang diém dd cao dé mo td mat dat. Cac
vung thwe pha cé kich thwéc kha nhé va do
anh chup & do cao thap, cé thé nhin thay
nhiéu khe h& nén co thé cat tiéu do 100%
trén mat dat ma khéng phai 4p dung bién
phéap trir chiéu cao cay. D liéu diém dd cao
sé két hop vai div liéu do vé giao thong, thay
hé da dé tao mé hinh sbé do cao v&i dd chi
tiét cao nhét (Hinh 5).

b. Do vé giao théng, thdy hé

Puwdng giao thdng trong khu vyc bay
chup chu yéu 1a duwéng trong lang nén chi
can thé hién 1& dwdng va long dwdng néu
c6, khu virc nay khong c6 séng sudi ma chi
cd ranh thoat nwdc va mot s6 ao hd. Thé
hién cac ao hdé bang cach vé dbéi twong
dang vung doc theo dwdng mép nuwde cling
chinh la dwdng bo nwée (Hinh 6, Hinh 7).

(Xem hinh 5, 6, 7, 8)

3.4.3. Lap mé hinh sé dia hinh (DTM),
néi suy binh do

Lap md hinh DTM dwoc tién hanh trén
modul ISAE cla hé thdéng phadn mém
ImageStation. Cac diém doé cao va cac déi
twong giao thong, thiy hé dwgc dwa vao
cong tac lap DTM, dd chinh xac mé hinh sb
dia hinh DTM dat dwoc nhé hon 0.3m.

Sau khi c6 mé hinh bé maét, tién hanh
cong tac ndi suy dwong binh do véi khoang

Hinh 7: Két qué do vé hé théng thay hé
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cao déu 0.5m (Hinh 8). Viéc néi suy binh do
cod thé, thwe hién trén modul ISEE cla tram
anh s6 ImageStation.

3.4.4. Nan va Iap binh doé &nh

N3n anh dwoc thwc hién trén modul
ISOP clia phan mém ImageStation. Sau khi
nan cac tdm anh sé dwoc cat va ghép trén
modul OrthoPro véi sai s6 ghép anh nhé
hon 0.6m. (hinh 9)

3.4.5. Diéu vé, thu thap théng tin ngoai
nghiép

Qua trinh nay dwoc tién hanh véi muc
dich diéu tra, xac dinh céac yéu t6 dinh tinh,
dinh lvgng cua cac doi twong, cac ndi dung

Hinh 6: Két qua do vé hé thong giao théng

ghi chu trén ban do nhu: tinh chat cda hé
thong thuy hé, giao théng, dan cw, dia ly,
hanh chinh...

Két qua diéu vé phai dwoc vé 1én binh doé
anh theo quy dinh ctia Qui pham va phuc vu
viéc sb hoa bd sung dia vat va nhap théng
tin CSDL dia ly cho dbi twong. Nhitng ddi
twong can thiét nhung chwa co ky hiéu quy
dinh thi phai thé hién theo dung hinh dang,
tai dung vi tri kem theo ghi chua giai thich.
Viéc 14y, bd, tbng hop va xé dich phai biéu
thi tuan theo nguyén tac: dbi twong thir yéu
nhudng cho dbi twong chu yéu, dbi twong
c6 yéu ciu dd chinh xac thap nhwdng cho
déi twong c6 yéu cau dd chinh xac cao.

Hinh 8: Két qua ndi suy duong binh d6

Hinh 9: Két qué nan va ghép anh truc giao khu do

TAP CHi KHOA HOC PO PAC VA BAN DO SO 25-9/2015 59



Nghién ctiu - Ung dung

3.4.6. S6 hoa dia vat

Sau khi do vé cac yéu td dia hinh, giao
thong va thay hé trén tram anh sé, cac yéu
t6 ndi dung ban dé con lai dwoc sb hoa trén
nén trwc anh theo trinh ty:

- Céc dbi twong lién quan giao théng;
- Céc dbi twong lién quan thiy hé;
~ -Dan cu va cac déi twong van héda, kinh
té, xa hdi;
- Ranh gi&i hanh chinh;
- Thwc vat.

Do &nh c6 kich thwéc qua nhd, rat nhiéu
dia vat bi phan chia nam trén nhiéu mé hinh
khac nhau, vi thé cung mét dia vat phai vé
trén nhiéu mé hinh va xdy ra van dé tiép
khép vé mat bang, dé cao va phat sinh cong
viéc tao vung.

3.4.7. Phan loai va chuan hoa dobi
twong dja ly theo cau truc thiét ké

* Phan loai cac dbi twong dja ly theo céu
truc da duoc thiét ké

Phan loai cac dbi twong la cong viéc tach
céac dbi twong theo cac nhém trong quy dinh
xay dwng CSDL dia ly, bao gdm 10 nhém:
diém khéng ché, dia gi¢i hanh chinh, dia
danh, dia hinh, thay van, giao théng, nhém
bé& mat st¢ dung, nhém ranh gi¢i st dung,
nhém ha tang ky thuat va nhém ha tang dan
cw.

* Chuén héa céc déi tuong dia ly

Sau khi phan loai xong tién hanh chuén
hoa di liéu, gom:

+ Chuén hoa vé mat phan loai ddi twong
dia ly nham dam bao dd chinh xac chat
lwong di liéu;

+ Chuan hoa loai dbi twong: chuan hoa
déi twong dang diém, dang dwong, dang
vung. Trong l&p dbi twong dang diém phai
khéng duoc 1an cac déi twong la duong va
vung, twong tw nhw vay véi I6p dwong va

vung;

+ Chuan héa vé quan hé hinh hoc nhu:
cac dwong binh dé khéng duoc cat nh‘au,
cac vung trong mét I¢p khéng dwoc chong
dé hoac cé khoang hé, ...

3.4.8. Chuyén déi khuén dang cua di¥
liéu

Sau khi phan loai va chuan hoa xong,
tién hanh chuyén déi khuén dang di liéu
sang khudén dang CSDL dia ly
(Geodatabase) clia ArcGIS. Cac budc tién
hanh nhw sau:

- Khéi déng phan mém Visio va mé file
céu truc CSDL dia ly GIS da dwoc tao roi
xuét (export) tlr khuén dang ctia phan mém
Visio sang XML.

- Khéi dong phan mém ArcCatalog roi
nhap (import) file XML vira dwgc tao & buwéc
trén vao khudén dang Geodatabase cua
phan mém ArcGIS (str dung céng cu Case
Schema Creation trén phan mém
ArcCatalog). Ta sé dwgc mét Geodatabase
voi 10 Iop dir liéu (FeatureDataset) theo
ding thiét ké. (hinh 10)

- Load di¥ liéu ctia 9 nhém Iép da dwoc
phan loai va chuan héa trén khuén dang
*.dgn cla MicroStation vao céu tric CSDL
nén da dwoc tao sdn trén ArcGIS. M& tirng
FeatureDataset va tirng 16p can Load, kich
chudt phai vao I6p can Load rdi vao Load\
Load Data, chon dwéng dan tai file div liéu
dau vao rdi thwe hién cac 1énh tiép theo xuét
hién trén giao dién. (hinh 11)

- Riéng v&i nhém Dia danh tién hanh
chuyén ddi tr khuén dang ctia MicroStatio
sang ArcGIS bang céng cu trén ArcToolbox.
Vao ArcToolbox — To Geodatabase —
Import CAD Annotation réi chon dwdng dan
t&i file di¥ liéu dia danh da dwoc phan loai
va chuan héa trén MicroStation.

3.4.9. Nhéap théng tin thudc tinh

Sau khi load di¥ liéu tr MicroStation sang
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ArcGIS, tat ca cac doi twong cé thudc tinh
trong trwdng phan nhém va phan loai doi
twong da dwoc Domain hdéa sé nhan gia tri.

Nhuw vay ta chi can nhap théng tin thudc

tinh cho cac trwdng con lai ma cac ddi
twong khong thé Domain héa gia tri tw
dong. Vi du trwong “Tén séng subi” phai
nhap tha céng cho ting déi twong. (hinh 12)
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+ & Data Interopersbility To || P GizaThong
o+ ﬁ Data Management Tools || i HaTangDanCy
+ a Geocoding Tools "_::_'ﬁHaTaanyThuat
+ @ Geostatistical Analyst Te “:_IFRGHhGiDI
+ a Linear Referencing Tool: .‘ﬂThUYHB
. o = ot

Hinh 10: Thiét ké céu tric ctia CSDL dia ly voi 10 I6p dir liéu.
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Hinh 11: Load di¥ liéu ttr MicroStation vao céu tric da thiét ké trén ArcGIS
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Hinh 12: Nhép di liéu thudc tinh trén ArcGIS
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3.4.10. Kiém tra nghiém thu

- Kiém tra mirc do day du cda san pham
SO v&i dir liéu goc va cac bang thudc tinh
doi twong.

- Kiém tra d6 chinh xac CSDL khéng gian
va CSDL thudc tinh ctia s&n phadm so v&i div
liéu gbc va cac phiéu thudc tinh déi twong
dia Iy.

- Kiém tra quan hé hinh hoc cta cac dbi
twong trong mét Iop va véi 1&p khac.

Khi kiém tra, chung ta st dung ca kiém
tra thi cong va kiém tra tw dong str dung
cac cong cu ctia phan mem ArcGIS.

3.5. Két qua

Két hop véi cong tac diéu tra, thu thap
thdong tin ngoai nghiép cung véi viéc xi ly
anh dat d6 chinh xac cao (da trinh bay trong
muc 3.4.1) va d6 phan gidi anh cla thiét bj
UAV dat t&i centimet. Do vay, két qua xt ly
dir liéu &nh ctia UAV da do tin cay dé xay
dwng CSDL dia ly v&i khoang cao déu dia
hinh 0.5m. (hinh 13)

4. Két luan

4 Untitled - ArcMap

- Ung dung

S& dung di¥ liéu &nh thu nhan tu thiét bi
UAV dé xay dwng co s& di¥ liéu dia hinh sé
la xu hwéng méi clia ngay nay do ching cé
nhirtng wu diém nhu:

Chat lvgng anh tot va do phan gidi cao
(c& vai cm) du dd chinh xac theo yéu cau
thdng tin d& xay dwng CSDL dia ly .

Do thiét bi UAV bay chup & dd cao thap
nén hinh anh cac dbi twong rd nét phuc vu
tdt cho viéc do vé trén may tinh, gidm bot rat
nhiéu cong diéu vé ngoai nghiép.

Tuy nhién viéc rng dung anh thu nhan tt
thiét bi UAV dé phuc vu CSDL dia ly ciing c6
modt sé han ché nhét dinh: Kich thwéc anh
bé nén x& ly anh v&i s6 lwgng mé hinh rat
I&n; van con cé mot sé anh thu nhan dwoc
bi nhoe gay khé khan cho viéc sb hoa; con
bién dang hinh &nh do chiéu cao cla cac
dia vat gay ra van con ton tai.

Nhw vay, di liéu anh thu nhan tw thiét bi
UAV hoan toan cé thé sir dung cho cong tac
xay dwng CSDL dia ly v&i mirc d6 chi tiét
twong dwong v&i ban dé dia hinh ty &
1/1000. Céng nghé bay chup UAV sé rat
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Hinh 13: Két qua x4y dung CSDL dja ly
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vGi mure do chi tiét dia hinh ty 1é 1:1000

khu vurc Vat Lai, Ba Vi tir dnh cda UAV MD-1000 trén phan mém ArcGIS
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hiéu qua khi st dung tai nhirng vung xa xoi
héo lanh va kho khan phirc tap do viéc cat
va ha canh cua thiét bj bay don gian khéng
can khéng gian qué rong.Q
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Summary

Building a topographical database from UAV imagery data
MSc. Do Van Duong

Ha Noi University of Natural Resource and Environment

In the world, the unmanned aviation vehicle (UAV) have been widely applied in
photogrammetry. The imagery data acquired from UAV can be used for both military and
civilian purposes such as border supervision, natural hazard response, argriculture and
traffic monitoring[8+14]. In Vietnam, the imagery data from UAV have been researched and
applied in establishing topographical map and building digital elevation model [1+6].
However, a Geographical database using UAV’s imagery data is a new concept and is on
the process of laboratory testing. This paper aims to describe the process of building a
Geographical database from UAV’s imagery data and analyze the performance of the result
from field tests.O
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Summary

Building land value zone for non - agricultural land in urban by using statistical
modeling and GIS technology

Dr. Nguyen Phi Son, Vietnam Institute of Geodesy and Cartography

The functional setting of nominal land value based on multivariant recurrence analysis
of factors forming land values at trading parcel of lands had been shown 78,24 percents
of actual land costs. It means the surface of marking off the value will make sure the deter-
mination of land costs at any location with its accuracy of approximately 80 percents of the
actual land costs on the market. Many facilities of model of value region which we had
known. Among them, these applications to calculate the land costs of the market is very
objective if the accuracy, and in timing of survey data, the allocation of survey position, par-
ticularly in trading amount of survey sampling, will make the quality of estimating model
close to the fact. At the testing field of 5 wards of Viet Tri city, the model had been rendered
that could determine the land costs at 78,24 percent of the actual price. At other regions, it
may be evenly better if the data are adequate and accurate. This article was written on the
research result of Ministry’s theme “Research of mapping method for land value region of
non-agricultural land area at the urban by statistical model and GIS technology” of code
TNMT.07.31.0
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