Trao d6i - Y kién

NGHIEN CUU PHUONG PHAP PHAN LOAI MO TIEP CAN
POI TUQNG CHIET TACH THONG TIN SU DUNG PAT
KHU VUC PONG ANH - HA NOI

ThS. TRINH THI HOAI THU
Truong Dai hoc Tai nguyén va Moi trirong Ha Noi

Tém tat:

Muc dich cta bai bao nay la nghién ctru phurong phap phan loai me tiép can déi tuong
chiét téch théng tin str dung dat khu vurc Dong Anh - Ha Noi. Khu vure nghién ciu 1a khu
vire ven dé cla Ha N6i, noi ¢ hién trang 16p phu va st dung dat manh mun, phtre tap do
quéa trinh dé thj héa, céng nghiép héa. Phurong phdp phén loai mo tiép can doi tuong la
mét phwong phap hién dai. Day la mét phwrong phap phan loai linh hoat dwra vao cac dac
trung riéng biét ctia cac dbi tirong dnh dé chiét tach théng tin str dung dat. Bac trung riéng
biét d6 khéng chi la gia tri phé ma con xem xét dén hinh dang, céu tric va méi quan hé
cta céc dbi turong trong phan loai.

1. M& dau

heo déi I6p pht va s dung dat da dwoc dé cap nhw la moét tng dung tiéu biéu va
I quan trong cla di liéu vién tham véi nhiéu wu thé ndi bat. Nhiéu nghién ctru da cho
thay réng c6 thé xac dinh dwoc théng tin st dung dét théng qua théng tin vé 16p phi
tle div liéu anh vé tinh [8, 9, 11] théng qua cac phwong phap phan loai. Muc dich cua viéc
phan loai (chiét tach thong tin) la nhan dang déi twong, thiét 1ap méi quan hé gitka mau voi
|&p chu gidi dwa trén cac yéu td dac trung. Mbi quan hé cé thé gitra dbi twong véi Iép cha
giai cé thé la quan hé moét — mdt theo phan loai cieng (hard classification) hodc moét — nhiéu
theo phan loai m& (fuzzy classification). Sy khac biét rd nét gilba phan loai mo va phan
loai clrng dac trng béi ham lién thudc (membership function). Ham lién thudc trong phan
loai ctrng dau ra chi duy nhét hai lwa chon: (c6, khong) hoac (0,1). Néi cach khac cac ddi
twong trong phan loai cirng cé thé la thanh vién ctia mdt nhém chi duy nhat véi mie do
lién thudc la 1. Con dbi véi phan loai mo thi khai niém dwoc 1am mém hoéa: div liéu ctia mot
déi twong co thé cung mét luc chiém mot mire dd thanh vién clia cac nhédm khac nhau.
Déc treng mo ta cla ddi twong dau tién phai k& dén 1a phan xa phd, tiép do 1a céu tric
clia cac déi twong, va déc trwng dia ly nhw d6 cao, do dbc va huéng swon. Dbi twong co
thé la diém anh hodc moét tap hop diém anh lién ké hinh thanh mét thyc thé dia ly. Cho téi
gitra nhi*ng nam 90, cac phwong phap phan loai cirng dwa vao ky thuat théng ké théng
thwdng van duoc ap dung nhw phwong phap xac suat cuc dai (maximum likelihood) hoac
khoang cach ngan nhat (minimum distance), st dung tiép can diém anh hoac dudi diém
anh chi quan tam dén dac trwng phan xa phd khi phan loai. Phwong phéap tiép can diém
anh cho dd chinh xac chwa cao thém vao dé két qué phan loai anh cac I&p bi 1an 16m dém
theo diém anh hoac cum diém anh cla I&p khac. D& han ché nhirng yéu diém cta phuwong
phap phan loai tiép can diém anh va dwéi diém anh, hwéng tiép can theo dbi twong duoc
quan tam vi cho ra két qua c6 do tin cay cao hon [12] [71,[141,[5],[10],[13].
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2. Phwong phap nghién ciru
2.1. Ly thuyét logic mo

Nam 1965 1an dau tién nha toan hoc nguwdi My gbc Ba lan L.A. Zadeh da dwa ra khai
niém tap hop mo - tp mo. Ly thuyét nay dwa ra nham cung cdp moét khung Iy thuyét cho
viéc gidi quyét cac van dé nhan thirc va van dé phan loai trong méi trwérng khéng ré rang.
Trong vién tham, phan loai me tré nén phd bién va |a cach tiép can manh mé trong viéc
gidi quyét 1an phd trong phan loai [6]. M&t cach khai quat, logic md 14 loai logic da gia tri
va y twdng co ban la thay hai két qua “sai”’, “ding” cla thuat toan Boolean béng day lién
tuc [0, .....,1] v&i 0 1a gia tri “sai” va 1 |a gia tri “dGng” va moi gia tri nam gitra 0 va 1 sé biéu
dién s chuyén tiép gitra sai va dung [3]. Logic m& c6 thé md hinh héa dwoc tw duy khong
chinh xac cua con ngu&i va dac biét hiéu qua trong phan loai cac anh vé tinh quan sat Trai
d4t 13 loai di¥ liéu chira nhiéu yéu t6 bat dinh. Moi yéu t6 xét qua tap md dwoc xac dinh
b&i cac ham lién thudc (membership function). Phan loai mé bao gdm ba buéc co ban: Me
hoa (fuzzification), Suy luan mo (Inference) va khir mo (Defuzzification) thé hién & hinh 1.

Suy ludn mer

B Jﬂ/\

Piiu vao Biura

Hinh 1: Kién truc cia mét hé théng mo [6]

M¢& héa:

Viéc md hoda sé md ta sy chuyén tiép tir hé théng twdng minh sang hé théng meé bang
cach tao cac tap mo cho mét sbé déc diém cha ddi twong. Muc dich cla qua trinh nay 13
phan chia khéng gian dac trung (phd hodc cac yéu tbé dac trung cia déi twong) thanh cac
khéng gian mé con. Tir d6 tao ra cac quy tac cho tivng khéng gian mé con riéng biét. Moi
gia tri thudc tinh ctia dbi twong ma co gia tri thanh vién cao hon 0 déu thudc tap me. Nhin
chung, ham lién thuéc cang I&n thi d0 m& cda dinh hwéng phan loai cang I&n; khi gia tri
cta thanh vién cang nhé thi viéc gan gia tri cho tap sé cang béat dinh [3]. M6t diém can nhén
manh nira 1a trong phan loai me thi ta s& khéng dung cac gia tri thudc tinh ctia déi twong
ma phai dung cac tap mo dwoc xac dinh cho cac thudc tinh cha dbi twong. Chinh vi vay
tat ca cac phép tinh toan déu dwa vao mirc dd thanh vién dao dodng tir 0 cho dén 1 va hoan
toan doc 1ap vai gia tri gbc cha dbi twong. Piéu nay sé gitp cho ta d& 1am viéc hon trong
1 khéng gian nhiéu chiéu, trong dé ta phai st dung di¥ liéu tir nhiéu ngudn khac nhau va
la cac di¥ liéu co thir nguyén khac nhau.

Két qua phan loai phu thudc vao viéc chon cac ham lién thudc va viéc tham sb héa. Cac
ham nay phai dwgc chon sao cho thich hop nhét va&i viéc xay dwng dwoc quan hé gitra
cac dac diém clha dbi twong va cac Iép. Chinh vi vay, qua trinh phan loai phai dwoc thiét
ké trudc va phai sir dung rat nhiéu kién thire chuyén gia. Pay la buéc quan trong cta qua
trinh phan loai.
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Suy ludn mo:

Suy luan mé la td hop cta quy tdc me st dung phdi hop cac tap mé khac nhau. Bo quy
tdc mod don gidn nhat chi phu thudc vao 1 tap mo 1a quy téc If — Then. Dé tao dwoc bd
quy tdc m& & mire phirc hop thi ta phai tich hop cac tap me lai véi nhau bang cac toan to
logic And, Or, Not dé tao ra gia tri chiét xuat tlr cac tap mo nay. Tuy nhién viéc két hop nhw
thé nao |1a hoan toan phu thudc vao sw hiéu biét vé dbi twong trén thuc té.

Khr mo:
Dé c6 dwoc san pham dang ban dd chuyén dé tir két qua phan loai st dung logic me

thi cac két qua do phai dugc chuyén sang cac gia tri twong minh. Véi muc dich nhw vay
ta phai str dung gia tri thanh vién I&n nhat nhw la mét I&p twong minh.

2.2. Phan loai mo tiép can déi twong
Quy trinh phan loai dwoc tién hanh theo hai buéc:

- Giai doan thr nhat: qua trinh phan manh anh (segment). Két qua cla qua trinh phan
manh anh tao ra cac dbi twong anh.

- Giai doan th( hai: cac ddi twong anh dwoc chi dinh cac I6p chuyén deé (Iop thong tin)
dwa theo sy mo ta cia nhirng doi twong (cac thuat toan phan loai) do ngwoi phan loai thiet
lap ra.

a. Phan manh anh (segmentation)

Péi twong anh dworc tao ra théng qua phan manh anh da d6 phan gidi (multi-resolution
sementation) dwa vao logic m&. Phan manh anh Ia qua trinh hop nhat lién tiép cac diém
anh ho&c cac dbi twong anh lién ké, dala qua trinh quan trong quyét dinh dén dé chinh xac
cla cac dbi twong phan loai. Phan manh theo kj thuat hop nhat ving tir dwéi 1én ban dau
xem xét tirng pixel nhw mot dbi twong riéng biét sau dé tirng dbi twong nhd ké nhau dwoc
hop nhat thanh dbi twong Ién hon. Sy hop nhat nay dua trén tiéu chudn dong nhat cuc
bd, cac cap dbi twong anh lién ké sé dwoc gop lai lam cho do bat ddng tang Ién & mirc
nhd nhat trong gi¢i han. Néu vuwot qua gi¢i han thi qua trinh hop nhéat sé ngrng lai, két
qua cla qua trinh nay la cac sé dwoc phan loai & budc tiép theo [1, 2]. Dbi twong anh dwoc
tao ra theo cac tiéu chi sau:

. Tham 54 t 1§

l

.' B déng nhat
Miu sie (phé)
... >
Miu s3c=1 - hanh dang

®» Tiéu chuin =
] : ; o trom
" -1‘-‘:'1:*:*1-]-" e B trem = (1-fdé chit)x hinh dang
chudn o6 trong
50 I"F_ng 1 Hinh d.ang_
Hinh dang = ( do tron= 45 chit)

% B chit

B chit = B4 chit x hinh dang

Hinh 2: Tiéu chi cho phdn ménh dbi tuong
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Trong qua trinh phan manh anh thi thong s0 ty 1€ 1a thong s quan trong. N6 s& quyét
dinh doi twong dugc chiet xuat sé co kich thudc Ion hay nho va chira dwng nhiéu hay it
doi twong con bén trong (sub-object).

Do déng nhét tao ra déi twong anh dwoc tao ra theo cdng thirc sau day:

Ah

f color color shape shape

Trong dé:

W la trong sb tiéu chudn

e[01LW, [0 W, +W,
Ah 1a mirc dd khéng déng nhat

color shape color shape = 1

Sw khac biét vé dd bat ddng nhat mau (phd) Ak

color

duwoc xac dinh trong céng thire sau:

Ahcolor = Z I/Vc (nmerge ‘O-c.merge - (nobj71 'O-c,obj71 + nobj72'o-c,obj72 ))

Va&i:
Ninerge 1@ SO Iong pixel trong doi twong dwoc gop
Noyi 1 1a s6 lvong pixel ctia dbi twong 1
Ny 2 1 O Ivong pixel trong doi twong 2
o, 1a do léch chuan cha dbi twong & kénh c.

CAC Chi S8 perge dUing dé chi dbi twong da gop, op; 7 VA o 2 dUng dé chi cac dbi twong
1, 2 trudc khi dugc gop vao doi trong mege-

Cling theo tac gia Benz [4], do bat dong nhat hinh dang Ahg,... |a gia tri noi 1&8n do cai
thién vé do tron (smoothness) va dé chat (compactness) hinh dang cta dbi twong:

Ahshape = VVcompt Ahcompt + I/Vsmooth ‘Ahsmooth
Vé" . Ah _ lmerge lObj71 lObj,Z
smooth — nmerge‘ b _( obj _1° b nObl_2 b )
merge obj 1 obj 2
N _ lmerge Obj ObJ 2
=n - (nobj )

compt merge* [ 1* l Obj 2 l
nmerge ()bj 1 ob] 2

Trong d6: / 1a chu vi ctia dbi twong va b la chu vi cla khung chi¥ nhat bao quanh déi
twong. Can cr vao cac cong thirc néu trén day ta thay do bat ddng nhét clia do tron chinh
la ty s6 gitra chu vi clia dbi twong va do dai clia khung chi¥ nhat bao quanh dbi twong.
Ciing theo cac cong thirc nay thi dd bat ddng nhat ctia d6 chat bang ty sb gitra chu vi cla
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déi twong va can bac hai cta sb pixel tao nén dbi twong.

Cac trong s6 W, Weoior Wshaper Wamooth V& Weompt 13 cac thong sé ma ta c6 thé chon,
thay d6i dé co thé tach cac dbi twong nhw mong mudn.

Kiém chirng do chinh xac ctia két qua phan manh anh c6 thé str dung hai phwong phap
sau:

- C6 thé dung cac polygon ma ta s6 hoa truc tiép trén anh. Néu co sv tring khit clia
polygon nay v&i doi twong anh dwoc chiét xuat ty dong thi do la két qua tot nhat.

- C6 thé phan tich “d6 bén” cia dwdng bao dbi twong anh dé danh gia xem sy gia tang
clia do bat ddng nhat co Ion hay khéng. Sw gia ting nay cang Ion thi xac suat gop cac doi
twong cang nhé va cé thé néi 1a sw phan manh anh nay qua nhay cdm véi cac trong sé
(80 tron, d6 chat, hinh dang, mau) va véi ty l8.

Péi twong anh dwoc tao ra thdng qua viéc xac dinh cac tham s6 ti 1& va tiéu chi d6 dong
nh4t. Cac théng sé dung dé& phan manh anh trong bai bao nay gdm: tham s ti 1& 1a 7, hinh
dang la 0.2 va d6 chat la 0.8 Ia phu hop cho phan loai anh Landsat ETM & khu vwc Bong
Anh.

b. Phan loai m& (fuzzy classification)

[ Anh d# phén manh J

v

Lara chon véu t dic trung cho ting 461 trong

k ; J

[ Lara chon hirn lidn thuc

v

Phin loal mértheo harn lign thudc

¢ -
[ K&t qua J
v

[ Byinh gi4 45 chinh g4 }

Hinh 3: Cac buwdc thure hién phén loai mo
3. Két qua phan loai

Két qua phan loai dwoc kiém ching thye dia voi 56 diém dwoc chon mét cach ngau
nhién. D6 chinh xac cta két qua phan loai dwa trén danh gia dd chinh xac téng thé va do
chinh xac cla tirng 1&p. Bang 2 cho thdy phwong phap phan loai dinh hwéng dbi twong co
dd chinh xac cao cho tat ca cac Iép. Do chinh xac tbng thé cua két qua phan loai dat
83.32% v&i hé sb Kappa la 0.8124.
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Bang 1: Lwa chon st dung ham lién thudc trong phén loai mo

L&p chu gidi st 2 £ s Z s A R ~
dung dAt Chi s6 str dung Kieu ham lién thuéc Nguwdng
Maxdif Larger than v 1.3
Nwéc | Séng Length\width Larger than ' 3.5
Ho Length\width Smaller than I 3.5
Dan cu HIS Approximate A 0-0.49
Guassian < A\
DAt trén Position (distance | Larger than — 300
9 to line) Smaller than — 150
Chuyén lua NDVI Larger than I ?24
Lba mau (2 vu lua | NDVI Smaller than -~ 0.34
va 1 vu mau) RVI N 1.8
. NDVI = 0.34
Rau mau RV Smaller than - 18
Bang 2: Két qué dénh gia dé chinh xac
Nam 2009 Prod.A User.A Kapa
Ao ho 95.36% 96.47% 0.9421
Sbéng 90.12% 94.53% 0.9116
Dan cw 89.44% 83.17% 0.8021
Lua 84.27% 81.85% 0.8245
Rau mau 80.02% 76.17% 0.7833
Lua mau 83.32% 81.32% 0.8091
D6 chinh xac 83.32%
Hé s6 Kapa 0.8124
33
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Hinh 4: Théng tin hién trang st dung déat
4. Két luan

Phuwong phap phan loai me& s dung linh hoat cac yéu té d&c trung ciia &anh trong qua
trinh chiét tach théng tin. Phwong phap nay can phai cé sw hiéu biét tét vé khu vuwc nghién
ctru. Két qua tiép can ddi twong cho ra thong tin st dung dét khong bi 1an 16m dém theo
diém anh hodc cum diém anh cla I&p khac nhw trong phan loai tiép can diém anh.

Phwong phap v&i wu diém co thé sir dung riéng ré dac tinh cda tirng k&nh anh dé phan
biét cac I&6p st dung dat va Iop pha theo quy tdc phan cap cac dbi twong. Két qué phan
loai cé dd chinh xac cao cho tirng 1&p. Diéu nay chirng té rang day la phwong phap phan
loai t6t cho hau hét cac I&p chu giai.

D6 chinh xac cta két qua phan loai phu thudc chét lwong cla qua trinh phan manh anh
va chon gia tri ngwdng phan loai. Két qua phan manh anh cang tét thi d6 chinh xac cua
qua trinh phan loai anh cang cao va ngwoc lai.O
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Summary

OBJECT - ORIENTED FUZZY APPROACH FOR LAND USE/LAND COVER CLAS-
SIFICATION IN DONG ANH, HANOI

MSc. Trinh Thi Hoai Thu - Hanoi University of Natutal Resources and Environment

The purpose of this paper is to study the methods of object - oriented fuzzy classifica-
tion for extracting information of land use in Dong Anh - Hanoi. The study area is the sub-
urban areas of Hanoi, where the land cover/land use fragmented, complicated by the
process of urbanization and industrialization. Object - oriented fuzzy classification is a mod-
ern method. This is a flexible classification based on the particular characteristics of the
objects image to extract land use data. The characteristics that is not only the spectral val-
ues of the pixels, but also consider the shape, texture and contextual information.O
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