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gﬁq trtz)r‘zi.l.zg 09/2016 Dd c6 mét s6 cdc nghién ctiu nhdn dang déi tuwong trén dnh vién thdm cé d6
an bal /09/ phdn gidi cao va siéu cao ¢é nhiéu hon 3 kénh phé bang phwong phdp phdn

Chap nhan 03/01/2017 logi dinh huéng déi twong (PLPHDT). Tuy nhién véi di liéu dnh ky thudt s

bang online 28/02/2017 ba kénh phé thu nhdn tir UAV viéc nhdn dang déi twong la khé khan néu chi

Tor khoa: dwa vao tinh chdt phd ctia dnh. Bai bdo la két qud nghién citu ndng cao dé

chinh xdc nhdn dang doi twong trén dnh UAV khi két hop véi div liéu d6 cao
dia vat (DHM). Két qud nghién cttu cho thdy, do chinh xdc téng thé nhdn
Nhin dane nh dang déi twong trén dir liéu dnh UAV 3 kénh phd da tdng lén ddng ké tir

an dahgan 85,48% 1én dén 94,72% khi c6 sw két hop cdc kénh phd vdi théng tin do cao
dia vdt.
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(PLDHDT) dé chiét tach thong tin 1&p phti trén anh
1. batvan dé vién tham va cho két qua cé do chinh xac kha cao
trong mot s6 nghién ctru (Baatz va Schipe, 2000;
Geneletti va Gorte, 2003; Nguyén Thi Thu Hién va
nnk, 2014). Tuy nhién, viéc chiét tich déi twong
trén anh Ky thuit s6 cia UAV ba kénh phd (RGB)
c6 do phan giai siéu cao thi chwa cd nghién ctru
trong va ngoai nwéc nao dé cap dén. Do mot s6 doi
twong trén anh UAV nhw dwong dat, nha lop fibro
xi ming, mit nwéc hay nha mai bing va san xi
mang,.v.v. c6 gia tri phd gin gidng nhau, néu chi st
dung gia tri pho va cac thudc tinh khac cua doi
twong trén anh dé phan loai d6i twgng thi d6 chinh
xac phan loai sé khong cao. Do vay, trong nghién
clru nay sé két hop gia tri pho, do cao dia vat
"Tdc gid lién hé (DHM) va cac thudc tinh khac cta d6i twong dé
E-mail: doduongtnmt@gmail.com

Nhan dang anh (pattern recognition) la qua
trinh phan loai cAc d8i twong dwoc biéu dién theo
mot mo hinh nao d6 va gan ching vao mét 16p
chuyén dé duwa trén nhitng quy luat va cdc mau
chuén. C6 3 cach tiép cin thwong dwoc st dung
trong ky thuat nhan dang la: nhan dang dya theo
khéng gian; nhan dang dwa vao kj thuat mang no
ron; nhin dang theo ciu truc déi twong.

Cac ky thuat nhan dang trén da dwoc ap dung
trong cac phwong phap phan loai ctrng, phan loai
mém va phin loai dinh hwéng doi twong
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nang cao do chinh xac chiét tach déi twong trén
anh. Két qua nghién ctru sé dwgc so sanh véi két
qua PLDHDT anh UAV don thuan khong két hop
véi DHM va két qua véc to héa da dwoc diéu tra
ngoai nghiép chinh xac trén cung khu virc anh. Tt
d6 dwa ra nhitng két ludn cu thé vé nghién ctru
nay.

2. Phwong phap nghién ciru

Trong nghién ciru nay, tac gid st dung
phuwong phap PLDHDT dé chiét tach 16p phu trén
anh. Dt liéu dau vao la binh d6 anh truc giao cta
UAV (3 kénh phd RGB) va do cao dia vat (DHM)
trén cung khu vuec. Gia tri phd va do cao dia vt
(DHM) va cac thudc tinh khac sé dwoc két hop
trong viéc thiét 1ap diéu kién phén loai d6i twong
trén anh. Quy trinh PLDHDT anh UAV (3 kénh pho
RGB) két hop véi dir liéu DHM dwoc thuce hién
trén phian mém Ecognition nhw Hinh 1 cu thé theo
cac bwodc sau:

2.1. Cong tdc tién xi ly div liéu

Pay la cong viéc tao méi mot du an (project)
va hién thi dit liéu dau vao trén ctra s6 phan mém.
Dit liéu dau vao dwoc st dung cho cong tac chiét

tach doi twgng 1a binh d6 anh trwc giao UAV va di
liéu DHM trong hé quy chiéu WGS84.

2.2. Phan mdnh va xem ddc trwng déi twong
dnh

Trong phan thyc nghiém, tac gia da st dung
thudt todn phidn manh da d§ phan giai
(Multiresolution segmentation) dé tao déi twong
anh.

Cac kénh phd Red, Green, Blue tham gia vao
qua trinh phan manh dnh nén dwoc thiét dat véi
trong s6 bang 1, dit liéu DHM khong tham gia qua
trinh phAn manh dwgc thiét dit trong s6 bang 0.

Ti€p dén thiét dit tham so ty 1é (Scale
parameter), thiét dat cac tiéu chi dong nhit veé
hinh dang (shape) va do chat (compactness) cta
déi twong.

Sau khi phdn manh, mot céng viéc rat quan
trong dé la can phai xem cac dac trung cta doi
twong dé tim ra ngudng (threshold) cho sw phan
loai cac d6i twong anh. M6i mot ddi twong anh c
chra nhitng thong tin thudc tinh. Cac théng tin
thudc tinh nay c6 thé 1a cac thong tin vé gia tri phd
cda cac lop, do sang, hinh dang, vi tri, ciu truc,.v.v.

2.3. Thiét Idp cdc lop déi twong

Tuy thudc vao mirc do chiét tach thong tin véi
d6 chinh xac dén dau ma thiét1ap caclép cho cong
tac phan loai chi tiét hay khéng. Véi di liéu anh
UAV c6 d6 phan giai rat cao c& 0.02m va véi yéu
cau mirc d6 chiét tach théng tin phuc vu thanh lap
CSDL dia hinh ty 18 16m, ta c6 thé thiét 14p bang 16p
doi twong chi tiét d€ chiét tach cac théng tin chinh
xac hon.

2.4. Thiét lap quy tdac phan loai

Dé 1ap bd quy tic trong phan loai &nh ddi
twong doi hoi ngwoi phan tich anh phai cé rat
nhiéu hiéu biét vé cac chi s6 nhw gia tri d6 xam
(Mean), d6 1éch chuén (standard deviation); chi s6
mau sac (Hue, Saturation, Intensity), chi s6 vé hinh
dang (Geometry), chi s6 vé vi tri (Position), va chi
sO0 vé mdi quan hé véi cac déi twong gin bén
(Relations to neighbor object).

Chi s6 d6 cao dia vat (DHM) dwoc dwa vao
trong thiét 14p bd quy tic ndy nham ting do chinh
xac khi chiét tach cac ddi twong cé gia tri pho gan
giong nhau nhw dwong dat, nha lop fibro xi mang,
mat nuéc hay nha mai bang va san xi mang,.v.v.

2.5. Phadn logi déi twong dnh

Phén loai d6i twong anh dworc tién hanh sau
khi da thiét lap cac 16p ddi twong va thiét 1ap bo
quy tic phan loai. Cac d6i twong dnh sé dwgc phan
vé cac lop theo gia tri ngwdng cia cac chi s6 da
thiét d3t trong bd quy tic phan loai.

2.6. Chinh sira két quad phadn loai

Sau khi két thic phan loai, cin thwc hién cong
viéc chinh stra sdn phim tao ra bao gom: gop doi
twong (Merge Objects Manually), phan loai doi
twong anh (Classify Image Objects Manually) hoac
chia nhd mot d6i twong anh (Cut an Object
Manually).

2.7. Xudt két qud sang GIS

Két qua phan loai sau khi chinh stra sé chiét
xudt ra khuon dang vector (Shape file) d€ chuyén
sang phan mém ArcGIS. V&i két qua nay, ching sé
dwoc gop lai theo quy dinh thé hién cac 16p déi
twong trong co sé& dit liéu (CSDL) dia hinh.
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Cong tac tién xtr ly dir liéu (anh
truc giao UAV va DHM)

Phan manh va xem dac trung
déi twong anh

v

Phén loai ddi twgng anh <

Thiét 14p cac lép
déi twong

Thiét 14p b6 quy
tic phan loai

\ 4

Chinh stra két qua phan loai

Xuat két qua sang GIS

Hinh 1. Quy trinh PLDHDT dnh UAV (RGB) két hop véi DHM

L
Coogle
'

L

Hinh 2. Khu vire thu nhdn dnh UAV thén Yén Bo - Vit Lai - Ba Vi - Ha Noi (ngudn: Google earth)

3. Thuc nghiém 3.2. Dir¥ liéu thwec nghiém

3.1. Khu vwec nghién ciru Dir liéu dwgc dwa vao nghién cru nhian dang
la binh d6 anh truwc giao va dit liéu DHM trén cung
mau thir nghiém. D liéu 4nh bao gdbm 3 kénh phd
twong Ung véi cac lop thong tin Layer1=Red,
Layer 2=Green va Layer 3=Blue. Dit liéu DHM
twong &ng véi Layer 4.

Dit liéu anh dwgc UAV thu nhan tai thén Yén
B0 - x4 Vat Lai-Ba Vi-Ha Noi. Xa VAt Lai nim & phia
Tay huyén Ba Vi, cich trung tam huyén Ba Vi
khoang 1,5km, cach trung tam Ha Noi khoang
50km.
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Hinh 3. (a)_Dir liéu dnh UAV va (b)_Dir liéu DHM khu vwc Vit Lai - Ba Vi - Ha Noi

Phin manh anh
(shape=0.3; compactness=0.7)

Phan loai 1

a

Khéng phén loai Khéng phén loai
Mat_nuoc (unclassified) (unclassified)
\
nha_fibro ximang; nha_mai_ton; Khong phén loai Khong phén loai
san, nha_tang; nha_ngoi (unclassified) (unclassified)
F.
Phan loai 3
. Khoéng phén loai Khéng phén loai
cayeno; thuc wak (unclassified) (unclassified)

Phan loai 4

duong; dat_trong;
san_dat; thuc_vat

Hinh 4. So b khdi qudt héa qud trinh phdn logi theo cdc tiéu chi trén Bdng 1
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Bdng 1. Miéu td cdc tiéu chi trong b6 quy tdc PLDHDT dnh UAV két hop dir liéu DHM
Két qua phian manh anh (level_1) (Scale parameter = 50; shape = 0.3; compactness = 0.7)
Phin loai lan 1
Ddi twrong anh Tiéu chi 1 Tiéu chi 2 KQ phan loai
levell Standard deviation Layer 3 <= HSI Transformation Saturation
(unclassified) 735 (R=Layer 1,G=Layer 2,B=Layer | mat_nuoc
3)<=0.13
Mean Layer 4 >= 0.9
mat_nuoc Brightness <= 101 unclassified
Brightness >=128.5
Phin loai lin 2
Pdi twrong anh Tiéu chi 1 Tiéu chi 2 KQ phan loai
HSI Transformation Saturation
(R=Layer 1,G=Layer 2,B=Layer 3) Mean Layer 4 >= 3 nha_mai_ton
e >=0.236
unclassified

HSI Transformation Saturation

(R=Layer 1,G=Layer 2,B=Layer 3) Mean Layer 4 > 1.8 nh.a_flbro
N ximang
<=0.061
' . Mean Layer 3 <= 109 .
nha_fibro ximang Rectangular Fit <= 0.26 unclassified
HSI Transformation Saturation
(R=Layer 1,G=Layer 2,B=Layer 3) Brightness > 130
. <=0.06
unclassified . san
. HSI Transformation
Y distance to scene top border < .
753 Pxl Intensity(R=Layer 1,G=Layer
2,B=Layer 3) > 0.78
Length\Width > 3
san X distance to scene right border > undlassified
1039 Pxl
Mean Layer 4 > 4
HSI Transformation Intensity
(R=Layer 1,G=Layer 2,B=Layer 3) Mean Layer 4 >= 4.5
unclassified >(0.709 nha_tang
Brightness >= 160 Mean Layer 4 >=3
Mean Layer 2 >=113 Mean Layer 2 <= 200 nha_ngoi
Mean Layer 4 >= 6.5
Mean Layer 4 <=3
nha_ngoi X distance to scene right border > unclassified
845 Pxl
Rectangular Fit <= 0.8
Phén loai lin 3
DPdi twrong anh Tiéu chi 1 Tiéu chi 2 KQ phan loai
Mean Layer 1 <= 150 Mean Layer 4 >=4.5 cay_cao
unclassified HSI Transformation Intensity
(R=Layer 1,G=Layer 2,B=Layer 3) thuc_vat
<=0.6
thuc_vat Mean Layer 4 >= 0.65 Mean Layer 4 <= 0.85 unclassified
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Phin loai lin 4
Pdi twrong anh Tiéu chi 1 Tiéu chi 2 KQ phan loai
HSI Transformation Intensity
(R=Layer 1,G=Layer 2,B=Layer 3) Mean Layer 4 <=1
unclassified > 0.66 duong
Mean Layer 1 >=117 Mean Layer 4 <= 1.1
Rel. border to duong >0
duong Rel. border to dat_trong > 0
HSI Transformation Saturation HSI Transformation dat_trong
(R=Layer 1,G=Layer 2,B=Layer 3) | Saturation(R=Layer 1,G=Layer -
>=(0.15 2,B=Layer 3) <= 0.5
unclassified Y distance to Zg(én; thop border < Mean Layer 1 < 120 o dat
Brightness >= 80 Brightness <= 110
Brightness <> 0 thuc_vat

3.3. Xdy dwng bdng 16;p va b6 quy tdac phdn logi

Bang phan 1ép dwoc xay dung cho khu vuc
thuwc nghiém gom cac 16p nhu: dat_trong; duong;
mat_nuoc; nha_fibro ximang; nha_ngoi; nha_ton;
nha_tang; san_dat; san; thuc_vat. 0] day, tac gia xay
dung 2 b quy tac phan loai ddi twong cho dit liéu
anh UAV don thuén va cho dir liéu &nh UAV khi két
hop véi DHM (Bang 1). Qua trinh phan loai véi cac
tiéu chi trén Bang 1 ciing c6 thé khai quat hoa theo
cay phan loai (classification tree) nhw Hinh 4.

Vé&i cac tiéu chi duoc thiét 14p trong bo quy
tic khi st dung cac kénh thong tin Red, Green,
Blue va théng tin d6 cao DHM. Két qua phén loai
anh nhan dwoc nhw trén Hinh 5.

Hinh 5. Két qud phdn loai déi twong trén dnh UAV
khi két hop cdc kénh théng tin (Red, Green, Blue
va DHM) vdi cdc tiéu chi dworc thiét Idp trong bo

quy tdc Bdng 1.

3.4. Két quad sau phdn loai

bé xay dung cac 16p d6i twong nhw quy dinh
trong co s@ dit liéu dia hinh, két qua chiét tach cac
l6p doi twong sé dwoc gop lai trén phan mém
ArcGis nhw sau (Hinh 6):

Thuwc vat = cay_cao + dat_trong + thuc_vat

Déan cu = nha_fibro ximang + nha_mai_ton +
nha_ngoi +nha_tang + san_dat + san

Puwong = duong

Mat nwéc = mat_nuoc

4. Panh gia két qua sau phan loai

D& danh gia do chinh xac cia két qua phan
loai, tic gia da tién hanh véc to hoa va diéu vé
chinh x4c binh d6 anh truc giao UAV khu vure thuc
nghiém dé lam dir liéu tham chiéu. Két qua so sdnh
d6 chinh xac phan loai déi twgng dwa trén hai
phuong dién la: danh gia trec quan va danh gia
dinh luvgng.

+ Déanh gia két qua bang trwc quan

V6éi PLDHDT anh UAV khong két hop véi
DHM (Hinh 6(d)), két qua hinh &nh cho thiy cac
16p nhan dang nham 14n rat nhiéu, cac déi twong
nhw: dwong dat, sin dat, dat tréng, nha fibro xi
mang cli, nha mai ngoi cii rat khé dé phan loai do
chiing c6 mau sic (tinh chat phd) twong ddi giong
nhau.

Vé&i két qua PLDHDT két hop anh UAV véi
DHM (Hinh 6(c)), ta thdy cac l6p doi twgng nhw
dan cw, thwc vat, mat nwée va lép dudng duoc
phén loai rit t6t khi c6 sw bo sung thong tin vé do
cao dia vat (DHM).
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Tuy vay, hai tredmg hop phan loai trén van
con ton tai han ché chung la: M6t s6 déi twong nhw
giao thong, nha, sin,.v.v. bi cic d6i twong ciy cao
6 tan rong che phu, & nhirng khu vie nay dwong
bién ctia doi twong chwa duoc xac dinh chinh xac
nhw ngoai thuc té

+ Panh gia dinh lwgng

b€ danh gia do chinh xac két qua PLDHDT
trén anh (RGB) ctia UAV két hop v&i DHM so véi
két qua véc to hda tham chiéu, tac gia da tién hanh
chong xép 16p dir liéu phén loai v&i 16p dir liéu do
va diéu vé ngoai nghiép cé do chinh xac cao khu
vuc thuc nghiém trén phdn mém ArcGis. Déng
thoi cling tién hanh danh gia dé chinh xac két qua
PLDHDT trén anh (RGB) ctia UAV khi khong dwoc
két hop véi DHM so véi két qua véc to hoa tham
chiéu.

Va s6 liéu thong ké do chinh xac PLDHDT khi
da gop 16p theo quy dinh CSDL dia hinh thé hién
trong Bang 2 va Bang 3.

©
0 Dén cur . X ” A ~ . , ~, , > W, o
Mit nuee  HINh 6. (a) Mau dnh thir nghiém; (b) Két qua véc to héa; (c) Két qua PLDHDT dnh két hop vdi

Il Thuc vat
0 Pugng

Khi so sanh v&i di liéu tham chiéu theo chuin
l6p CSDL dia hinh, két qua PLDHDT anh UAV
khéng két hop vai DHM (Bang 2) c6 do chinh xac
téng thé dat dwoc 1a 85,48% va hé s6 Kappa la
0,74. Trong dé do chinh xac phéan loai cua lép
“Dwong” 1a thadp nhit véi (User’s Accuracy) =
56,59% , do phan xa phé cua doi twong so véi cac
déi twong nhw thuc vat, dat tréng, san va san dat
la twong déi gidng nhau. Lép “Thuc vat” dwoc
chiét tdch c6 d6 chinh xac cao nhat (User’s
Accuracy) = 94,09%.

Tuy nhién, khi két hgp anh UAV véi dir liéu
DHM thi két qua PLDHDT (Bang 3) cho thiy do
chinh x4c téng thé dat dwoclén dén 94,72% véi hé
s6 Kappa c6 gia tri 1a 0,91. D6 chinh xac phan loai
16p “Pwong” la thdp nhat cling dat dwoc dén
83,49% va lép “Thuc vat” duwgc nhan dang tot
nhat c6 d6 chinh xac 1én t&i 97,27%. Phan tram vé
sai s0 doc nhidm vé&i 16p “Pudong” 1a 16n nhit
16,51% (so v&i 43,41% khi nhan phan loai anh
khong két hop DHM (Béng 2)).

(d)

DHM va (d) Két qud PLDHDT dnh khong két hop véi DHM (dd gdp 1op theo quy dinh CSDL dia

hinh).
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Bdng 2. S6 liéu thong ké dé chinh xdc PLDHPT dnh UAV khdng két hop dir liéu DHM so véi két qud véc to
héa dnh tham chiéu véi 4 16p dir liéu theo quy dinh CSDL dia hinh

Tham chiéu Thyc_vat | Dan_cw | Pwong | Mat_nudc T9ng dién D,Q Chn}h Sai >0
(m2) (m2) (m2) (m2) tich theo |xac phan |doc nham
Ortho_NoDHM hang (m?2) | loai (%) (%)
Thuec vat (m2) 6434,072 | 274,270 | 126,199 | 3,472 | 6838,014 | 94,09 | 591
Dén cu (m?) 748,862 |2099,731| 60,930 0,000 | 2909,523 | 72,17 | 27,83
Pudng (m?) 232,436 | 103,806 | 440,742 | 1,909 778,893 | 5659 | 43,41
M3t nuérc (m?) 93,738 | 77,941 | 3472 | 1189,084 | 1364,235 | 87,16 | 12,84
Tong dlerérzgl theo @t | 7509 108 |2555,749| 631,343 | 1194465 |11890,665
D9 chinh Xa;})“em chimg(l g5 ¢g 82,16 | 69,81 99,55 | P chinh xac tdng thé = 85,48
Sai s6 bo st (%) 14,32 17,84 | 30,19 0,45 Kappa = 0,74

Bdng 3. S6'liéu thong ké do chinh xdc PLDHDT dnh UAV két hop dir liéu DHM so véi két qud véc to héa dnh
tham chiéu véi 4 I&p dir liéu theo quy dinh CSDL dia hinh

Tham chiéu Thuc_vat | Dan_cw | Pwdng | Mat_nwéc T9ng dién D,Q Chlr}h Sai >0
(m?) (m?) (m?) (m?) tich theo | xac phan |doc nham
Ortho+DHM hang (m?) | loai (%) (%)
Thue vt (m?) 6654,830 | 116,709 | 58,875 | 11,462 | 6841,876 | 97,27 | 2,73
Dan cu (m?) 232,375 |2665,197| 11,810 | 0,000 | 2909,382 | 91,61 | 8,39
Pudng (m?) 105,420 | 15804 | 651,797 | 7,642 | 780,663 | 8349 | 1651
Mt nuée (m?) 67,385 | 0,000 | 0347 | 1296822 | 1364,554 | 9504 | 4,96
Tong d“-”zrg%h theo 0t | 7060,010 |2797,710| 722,830 | 1315926 |11896,476
bg chinh Xaoc/ol)“em chimg(l 9426 | 9526 | 90,17 98,55 | P6 chinh x4c tdng thé = 94,72
Sai s6 b sot (%) 5,74 4,74 9,83 1,45 Kappa = 0,91

5.Kétluin

C6 thé thiy rang su két hop gitra anh UAV ba
kénh phé Red, Green, Blue va dir liéu do cao dia
vat DHM trong qua trinh phan loai theo PLDHDT
cho két qua c6 dod chinh xac cao hon han so véi
PLDHDT anh UAV (RGB) don thuén va so v&i két
qua cua cac nghién ctru trong va ngoai nwérce [1+7]
da duoc cong bd trude do.

Két qua phéan loai doi twong da do tin ciy st
dung cho cong tac xay dwng co s& dit liéu dia hinh,
giam bét dwoc cong viéc s6 hoa.

Ngoai ra két qua phan loai nay con cé thé (rng
dung muc dich quan sy nhw nhan dang cac muc
tiéu cu thé trén anh, cho dan sw nhw 14p quy hoach,
ké hoach st dung dat, quy hoach canh quan,
khong gian do thi,.v.v.
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ABSTRACT

Accuracy Improvement of Object Recognition for Establishment of
Topographic Database from UAV Images
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Several studies have been conducted on object recognition by using high spatial resolution remote
sensing images, which have more than three spectral bands and using object-oriented classification.
However, using three bands (Red, Green, Blue) images derived from UAV is difficult to recognize an object
based only on spectral information. This paper focuses on improving accuracy of object recognition from
UAV images with digital height model (DHM). The study results showed that the overall accuracy of object
recognition of three band UAV images has been increased significantly from 85,48% to 94,72% when the
combination of spectral bands and digital height model was made.



