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Nhitng ndm qua, phwong phdp phan logi theo plxel thwong dworc str dung dée
chiét xudt thong tin st dung ddt. Tuy nhién, két qud phan Ioa1 manh miin dan
dén han chévé do chinh xdc. Viéc hiéu biét va phan loai tét vé dnh cé thé dwoc
két ho'p kién thirc chuyén gia va cdc kénh dnh nhdm ndng cao dé chinh xdc
két qud phan logi. Trong nghlen cttu nay, kién thirc chuyen gia dwoc stv dung
trong phuong phdp phdn cdp déi twong nhdm chiét xudt théng tin str dung
dat khu vuc huyen Thdi Thuy, Thdi Binh. Phu'o'ng phdp phdn loai phan cap
doi twomg la mot phlmng phdp hiéu qua nho viéc phan chia dnh thanh cdu
truc phan cdp hinh cdy. Cdc thong s6 dwa vao trong cdy phan cap nay bao
gom gla tri phd, kénh chi sé, khoang cdch cdc doi turong, yéu té dia mao va
Yéu to thd nhwdmg. D6 chinh xdc toan cdnh ctia két qud phan loai dat p =
0,713.

© 2017 Trwdong Dai hoc Mo - Dia chit. Tt ca cic quyén dwoc bao dam.

1. M¢& dau

nhém nhuw: c6 kiém dinh va khong kiém dinh; hoac
thong ké va phi thdng ké; hodc cirng va mém

C6 rat nhiéu phwong phap phan loai dnh s6,
tim ra hwéng st dung phwong phap phan loai phu
hop véi do chinh xac dat yéu cau la mot bwéde cd y
nghia rat quan trong.

Viéc chiét xuit théng tin 1&p phua dat, str dung
dat tir tw liéu vién tham duoc tiép cin theo hai
hwéng: 1) tiép cin theo pixel (pixel - based) hoac
duwéi pixel (Sub - pixel). 2) hwéng tiép can doi
tuwgng (object - oriented). Nhin chung, phwong
phap phan loai anh cé thé dwoc goép thanh cac
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(fuzzy); hodc pixel, dudi pixel, hién chinh ban do
va phén loai dinh hwéng doi twong (Mario 2009;
Choodarathnakara va nnk 2012). Trong nghién
clru nay, van dé do chinh xac két qua phan loai anh
dwoc khic phuc bang viéc str dung phwong phap
phéan cip doi twong. Trong diéu kién str dung dir
liéu &nh Landsat, pham vi hiéu biét vé phg, cac
nguyén tac phan loai pho c6 chira dung viéc dao
tao mau va cac quy tic vé khong gian ciing c6 thé
dwoc str dung dé€ nang cao do chinh xac két qua
phan loai &nh (Anil, 1989). Vi cac loai 1&p pht biéu
thi trén anh Landsat theo ciu trdc phan cip nén
quy trinh xtt Iy &nh sé dworc thuc hién theo tuan tw
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tlr trén xudng dudi theo cip voi cac 16p tach biét.
Vé ban chat, viéc phin loai phan cip gitp giam sai
sO trong phan loai 16p pht, bdi vi sw thay doi gia
tri ph6 trong moi tip hop con thudng thap hon
dang ké so v&i cac 1op & cip khac nhau. Viéc phan
loai cacl6p trong tip con c6 thé str dung dén thong
tin vé khong gian, thong tin chuyén de,...

Nghién cru nay st dung thong tin ph6 dé
phéan loai cac déi twong & cip don gian nhit (tach
nuwoc, dat va thuc vat). Cac cip doi twong 1op chi
tiét hon (cip con) két hop ca gia tri pho va thong
tin khong gian, thong tin dia mao va thé nhudng
str dung trong qua trinh phan loai nham khac phuc
tinh trang 1an phd clia cac d6i twong nhuw rirng
ngap man voi coi, dat Am voi nwdre, bai boi voi dat
lam muoi.

2. Dir liéu va khu vwc nghién ciru

Dir liéu anh st dung chup ngay 23/11/2016,
hé quy chiéu WGS-84 (Hinh 1).

Khu vuc nghién ctru huyén Thai Thuy la
huyén dong bang ven bién, nam & phia Pong Bac
tinh Thai Binh, c6 dién tich tw nhién 26.584,40 ha,
chiém 16,93% dién tich tw nhién cta tinh, nam
trong toa do dia ly tir 20027 dén 20050 vi dd Bac
va tir 106025 dén 106°50’ kinh d6 Dong.

Thai Thuy 1a huyén ven bién, thip dan tir
DPong Bic xudng Tay Nam. Gitra lwu vee c6 mot
vung triing tip trung véi cao do thay doi tir 0,3 m
dén 0,5 m. Tai cac trién séng Sinh, song Phong
LAm, song Ba Pa rai rac c6 nhitng viing dit thap

Hinh 1. Anh Landsat v&i t6 hop mau that.

bam theo 2 bén sdng cao d6 thay déi tir 0,4 m dén
0,7 m phu hop phat trién c6i, thuc vat ngap nworc
va nudi trong thay san. Trén dai dat doc theo 27
km ttr bién c6 nhiéu vung dit cao dién hinh tir
1,5 m dén 2 m. Cac vuing con lai dia hinh twong déi
bang phang c6 dd cao trung binh tir 0,1 m dén
1,25 m rit thuin loi cho trong lda va hoa mau. bat
dai cta huyén Thai Thuy rat phong phu va da
dang, gobm dat cat, dit nhiém main, dit phu sa va
dat phén thun loi cho phat trién san xuit nong
nghiép va nuodi trong thdy - hai san da dang héa
cay trong vat nuoi.

3. Phwong phap

Nhigu nha nghién ctru da khang dinh rang:
Phuong phap phan cip doi twong chiét xuat thong
tin st dung dat rat hiéu qua khi ap dung véi anh
vién thdm c6 do phan giai tir trung binh dén cao
do phwong phap nay ngoai viéc str dung gia tri pho
cta anh, phwong phap con str dung dwgc nhirng
dic treng khong gian cta doi twong anh nhw hinh
dang, kich thwérc, ciu triac, quan hé khong gian,
yéu t6 chuyén de,... Trong qua trinh phan loai, viéc
tich hop cac thong tin ndi trén trong phan loai
phan cip déi twong dwa chu yéu vao thuit toan
logic m¢& (Fuzzy logic). Phwong phap dwoc cu thé
hoa theo Hinh 2 sau. Viéc phdn manh anh va xay
dung bd quy tic déu dua theo nguyén 1y phan cip
(Hierarchy) d6i twong nhdm dam bao ring moi
déi twong dwoc phan loai theo mot thuét toan
khac nhau nhwng cac do6i twong thuéc mét nhom
sé c0 thé ké thira cac dic trung chung ciia nhém.

Anh vién tham

Phéan cip

A

Phan manh anh (segmentation)

v
Xay dwng bd quy tic

A 4

DPanh gia do chinh xac két qua phan loai

v

Hién trang st dung dat

Hinh 2. Quy trinh chiét xudt théng tin st dung
ddt bang phwong phdp phdn cdp déi twong.
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4. Két qua va thao luin

4.1. Hé théng phdan loai st dung ddt

Louisa J. M. Jansen va nnk (2003) chi ra rang
chia khoa noi suy dé xac dinh chirc ning str dung
dat cta cac doi twong 16p pha dwoc xac dinh theo
hai buéc: 1) nhan ra cac hoat dong chinh ctia con
ngudi lién quan dén st dung loai 1ép phu doi véi
cac chirc nang cu thé; 2) chia nhoé cdc nhém chire
nang chinh theo tiéu chuin cac hoat déng kinh té
hodc vin héa - xa hoi. Ap dung khung Iy thuyét nay
cho khu vwc huyén Thai Thuy, tinh Thai Binh, két
hop voi chia khoa giai doan anh c6 diéu tra thuc
dia va tham khao cac ban do, bao cio lién quan da
dwa ra hé théng phan loai str dung dat dwoc thé
hién cu thé theo Hinh 3 sau day.

Hé thong lép phi cling dwoc phan cp bao
gom 3 cap: 1) cip lop pht: thyc vat, doi twong
nhéan tao, dit tréng va nuwdec. 2) cip chirc ning st
dung: dat nong nghiép, phi néng nghiép, dat chwa
str dung va dat mat nwéc ven bién. 3) cip loai hinh
st dung dat: hé thong 4 chirc niang st dung dat
dwoc chia nhé ra thanh bay loai hinh str dung dat
va bién, sdng ngoi.

Hé thong loai hinh str dung dat khu virc huyén
Thai Thuy, tinh Thai Binh bao gdm: dat din cw, dat
ltia va hoa mau, dit nuéi trong thiy san, dit trong,
dat rirng ngap man, dat ruong mudi va dat trong
¢6i dworc mo ta nhw sau:

Lép phu

1) bat dan cw bao gobm dat &, dat chuyén dung cua
co quan va khu cong nghiép.

2) bat Ita va hoa mau la nhém dat trong lta va cac
loai hoa mau nhuw lac, d6, khoai sin...

3) it nuodi tréong thiy san bao gobm dién tich nuoi
tém, c4, rau cau nhwng ngoai trtr dién tich nuoi
ngao.

4) Pat trong bao gdbm dién tich dit chwa str dung,
bai bbi va cic con cat.

5) bat lam mudi la dién tich dat st dung trong
canh tic muoi.

6) bat rirng ngip man la dién tich che phu bai cay
ngip man nhu: Su vet, bin, vao c6 wa man.

7) Bat trong coi.

8) Mat nwérc va song ngoi.

4.2. Phdn mdnh dnh

Phan manh anh trong nghién cru nay da st
dung & hai mirc. Mirc 1, st dung phwong phap
phan manh da d6 phadn gidi (multiresolution
segmentation) va mirc 2 stt dung phwong phap
phin manh theo sw khac biét phd (spectral
difference segmentation) trong phan mém
eCognition. Trong phwong phap phan manh anh
da do phan giai can xac dinh 6 thong s6: mau sic
(colour), hinh dang (shape), d6 muwot
(smoothness), dd chat (compastness), ty 1€ (scale
parameter) va trong s6 cac kénh anh (image layer
weights).

—  Chite ning sit dung dat ——» Loal hinh sw dung ddit

Pit tréng Ida wh hoa

Pt néng nghiép

Bt trong o

Dt nudi tréng thiy san

Bétlam mud

Dt phi néng
nehiép

Pt din cw

Dit tréng

Eét chwa s dung

Dt tréng

Pat mat nwde
wen bign

Pt rirng ngfip min

W&t nwrde, sBng ngdd

Hinh 3. Chitc nding st dung ddt dworc xdc dinh theo cdc logi I6p phtl.
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Bdng 1. Bang gid tri phdn nguéng dnh Landsat 2013.

; N X A bo .1~ | Trongsé cac kénh anh
Anh Mausdc | Hinhdang | Bomuot | o | TYI€ | 1 1o s absih7)
Landsat Thai Thuy 0,9 0,1 0,2 10 1:1:1:1:1:1;1
i Anh . Déi twong anh cip 1 . béi tgng anh cdp 2

(cip déi twong lop phi)

(cdp ddi twong s dung dat)

- DAt trong la va hoa
mau :

Anh

O [T

- Pat rudéng mudi

ooooooooooooooooooooooooooooooo

- Nwére bién, sdng ngoi

Landsat

Thuc vat

- DAt nudi trong thiy sén

e S

...............................

». - Datrirng ngap man

]
i -bate
i
! 1 -Dattrong coi

Hinh 4. Sor do phdn bdc dnh vé tinh Landsat.

Cac théng s6 dwoc thé hién theo Bang 1 sau.
P0 chinh xac phan manh anh dwoc danh gia nho
viéc so snh véi ranh gidi cac doi twong anh dwoc
s0 hoa tir anh c6 do phan giai cao hon trén Google
Earth. Mirc d9 twong quan la 0,83, tirc do chinh xac
phan manh anh la 83%.

4.3. Phdn bdc déi twong dnh

Phan bac déi twong anh la cong doan quan
trong gitip cho qua trinh chiét xuat thong tin cac
d6i twong mot cach logic, dé hiéu va thuan tién. St
dung ciy phan cip dé phan loai tirng doi twong
nhim giam thiéu sw 1an phd va thém théng tin vé
c4u truc d6i twong nham 1am tang dd chinh xac két
qua phan loai (Wei Su, Chao Zhang, et al., 2009).
Sau qua trinh khdo sat dic diém cac d6i twgng trén
anh két hop véi khao sat thue dia va chu giai ban
d6 da dwoc xay dung trong muc 4.1, anh Landsat
khu vire nghién ctru dwoc phan bic véi 2 cdp nhw
hinh 3: cip 1, cac doi twong anh dwgc phan theo
16p phi véi 3 doi twong tw nhién chinh gom dat,
nuwéc, thue vat; cip 2, cac déi twong anh dwoc
phén theo muc dich st dung dat v4i cac déi twong
theo chu giai da dwoc xiy dung. Trong so d6 hinh
4 ta thiy trong cip 2, d6i twong dat tréng ltala cap
con cta déi twong dat (cip 1). Ly giai cho diéu do
ta c6 thé thay anh Landsat déu dwoc chup vao thoi
diém khoang thang 11, d6 1a thoi diém lda da dwoc
gat. Bén canh d6, dit & theo dic trung phd bién &

khu vure la dat & nong thon, trong d6 bao gom nha
clra, dwong xa, ao, ruéng vuon nhé va cac cay
trong khu dan cw. Do d6, véi do phan giai khong
gian 30m ctia dnh Landsat, doi twong dat & (cap 2)
sé la cip con cda lép phu thwe vat (cap 1).

4.4. Xay dwng bé quy tdc phan loai (Rule set)

Phan loai la quy trinh mo t3, gan thong tin cho
cac doi twong anh da cé dwoc trong cong doan
phan manh anh. Viéc xay dung bd quy tic 1a mot
budc quan trong va can thiét trong phwong phap
phan loai dwa theo huéng d6i twong. Bd quy ticla
tAp hop cac mo ta cua tirng d6i twong anh dé qua
d6 str dung cac thuat toan phén loai tach chiét cac
déi twong theo chu gidi da xac dinh. Phwong phap
phén loai déi twong dwa vao phép phan loai mo
cho phép phan tich két hop gia tri phé, kién truc,
hinh dang, ciu tric, va méi quan hé giira cac doi
twong dé gdn mirc do lién thudc ctia d6i twong dnh
theo doi twong chuyén dé nao dé (Benz va nnk
2004, Walker va nkk, 2008). B4 quy tic phan loai
sé dwoc xay dung dua vao so d6 phan cap hinh 3
trén. Cac doi twgng & cip 2 sé duwgce md ta la doi
twong con cda cap 1. Bén canh d6, cac doi twong
con trong cung cap ciing c6 nhitng méi quan hé
rang budc 1an nhau. Bd quy tic phan loai cho 4nh
Landsat khu vuc nghién ctvu dworc cu thé hda theo
Hinh 6 sau day.
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4.4.1. Nhém thuy sdan va séng sudi

Budc dau tién trong bd quy tic 1a chiét xuit
déi twong nwérc, thue chit 1a viéc tich biét thuy
san va dat am (la khu virc rudng triing ngap nwérc).
DAt nuodi trong thiy san thé hién la nwéc véi cac
khoanh nuoi rd rang va trén khu vuc dat man it
man nhiéu, bé mat tich tu bién hién dai. Nwéc cé
thé nhan biét dwoc véi kénh 5 hoac kénh 6 trén
anh. Band 6 cta anh Landsat 8 c6 thé st dung dé
phéan biét dit va nwéc, nhung & khu vwe chuyén
doi, 2 d6i twong do6 sé bi 1an béi do Am. Néu cac
gia tri phan xa phé dwoc tach thanh hai khu vuc,
thi cac gia tri thip 1a nwéc va cac gia tri cao hon 1a
dat. Tuy nhién, phwong phap nay khé dé xac dinh
gia tri ngudng chinh xac gitra thip va cao, mot gia
tri ngwdng sé chi dung cho mot khu vire cu thé chir
khong phai 1a tit cd. D€ tranh gidm thiéu anh
hwdng ciia viéc lwa chon gia tri ngwéng va tang do
chinh x4c cda ranh gi¢i hai déi twong do, bai bao
da str dung kénh ty sé band 3 /band 6 bdi viné hap
thu manh nhit & kénh 5 va phan xa manh & kénh
3 (green). Gia tri ngwdng tach biét nwéc trén kénh
ty s6 dwoc cu thé hda trong Hinh 5.

4.4.2. Nhém doi twong ddt

Nhom déi twong dit dwoc tach ra tir déi
twong khong phai 1a nwéc biang b5 va b3/bé.
Trong nhém déi twong khong phai la nwéc gobm c6
hai nhém d6i twong chinh 1a nhém déi twong dat
va nhém doi twong thwc vat. Nhém 2 doi twong
nay dwoc tach biét bang chi s6 NDVI. Chi s NDVI
nam trong khoang -0,24 < NDVI < -0,02 1a nhém
déi twong dat va con lai la nhém doi twong thuc
vat vdi chi sé NDVI cao. Trong nhém doi twgng dat
bao gobm: dit kho, bai boi va dit lam mudi. Trong
do, bai boi 1a d6i twong ngoai bién va thwong nim
sat khu vuce rirng ngdp man va dién tich dit lam
mudi 1a khu vuc sat bién va trén bé mat tich tu
song, bién-dam lay. Do d6, dé tach biét ba ddi
twong nay, nhom tac gia dung nguyén tic mdi
quan hé lang giéng cua bai boi la rirng ngdp min
va ctia dat lam muéi la nwée bién.

4.4.3. Nhém déi twong thuec vit

Thuyc vat dugc tich biét véi nhém doi twong
dat nho chi s6 NDVI>-0,02. Thuc vit bao gom cac
déi twong dan cw, hoa mau, rirng ngdp mén va coi.
Trén toan bd cac dai phd ctia anh Landsat, thwce vat
phadn xa manh nhit & kénh can hong ngoai (b5).
Nho vdy kénh 5 dwoc str dung dé tach cac déi

twong trong nhém nay. Dat dan cw dugc dac trung
bdi nha ctra, ruéng vueon, ciy c6i va c6 gia tri nhd
hon so véi ba doi twong con lai trong nhém. Doi
twong dan cw c6 gia tri kénh 5 & khoang 50 dén 77
(50 < band 5 < 77) va khoang pho ciia kénh 5 con
lai 1a thong tin cta 3 d6i twong hoa mau, rirng
ngap man, cdi. Trong d6, hoa mau dworc tach biét
Vi gia tri pho cta kénh 5 tir 77 dén 90. Hai d6i
twong la rirng ngdp mén va dat trong co6i that khé
phén biét vé pho, vi tri phin bé va ciu truc trén
anh.

4.5. Pdnh gid dé chinh xdc két quad phdn loai

j=cic cot Tong sb
(tham chiéu) hiang

1 2 k n
I S

Ty | 0y |0 o

i=cic hang
(kétqua phinloai) 2 § n,, | ny | ny [ n,

J ENEEE™ BT

Z A A
Tong so cot 1
n. | M| e | Dy

+

Hinh 5. Ma trdn sai sé.

S&n phdm vién tham va GIS ham chira nhiéu
nguon thong tin khong chic chin béi vi su tich Ity
va si lan truyén tir viéc 1y mAau, thu thap, xt ly va
phéan tich hinh &nh va di liéu mat dat, mo6 hinh
héa, s bién déi trong khdng gian ctia cic bién thé
va su twong tac gitra chung (Pinh Thi Bao Hoa va
nnk, 2010). P6 chinh x4c 1a thdng s6 chi mirc do
tin ciy cua dit liéu. Do d6, do chinh xac két qua
phéan loai dwoc tinh dé chi mic do ding hodc phu
hop so véi thuc té€ (Janssen va nnk, 1994 ; Smits P.
C., Dellepiane S. G. va nkk, 1999). Congalton
(2008) da chi ra bon giai doan lich s cua viéc
danh gia do chinh xac (Foody, 2002; Congalton va
nkk, 2008):

1) danh gid d6 chinh xac dwa vao danh gia
bang mat v&i ban do goc;

2) danh gia do chinh xac bang viéc so sanh
pham vi dién tich cia mét 16p d6i twong trén ban
d6 chuyén dé véi pham vi dién tich cta doi twong
d6 trén thwce dia hoac trén dit liéu tham khao khéc;

3) danh gia do chinh xac bang viéc dwa rama
tran do chinh xac nho so sanh thudc tinh cac doi
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Anh Landsat 2016
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Hinh 6. So Ao b6 quy tdc phan logi dnh Landsat 2016 khu vwec huyén Thdi Thuy, tinh Thdi Binh.
D la déi twong théa mdn diing diéu kiéu, S la khdng théa man diéu kién. Hinh bdu duc la két qud phdn
logi cuéi cting (Mi-ddt mdn it, Mn-ddt mdn nhiéu, PM3 - Bé mdt tich tu hén hop séng, bién tudi hién dai,
DM6 - Bé mt tich tu bién tudi hién dai).

déi twong ban d6 chuyén dé véi dir liéu thuc trén
nhing vi tri cu thé (Hinh 5);

4) danh gia do chinh xac trong giai doan nay
12 cai tién cta cac giai doan thir ba véi ma tran 14n.
Theo Congalton (2008) dwa vao ma tran lan da
tinh toan dwoc ba d6 chinh xac la: do chinh xac

toan canh (overral accuracy), do chinh xac san
pham (producer’s accuracy) va do chinh xac st
dung (user’s accuracy) (Congalton va nkk, 2008).

b0 chinh xac toan canh p (overral accuracy)
duorc tinh theo cong thire (1).
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Ry (1)
o on
Do chinh xac st dung tirng doi twong i (user’s
accuracy).
Do chinh x4c cla san pham tirng d6i twong j
(producer’s accuracy) dwoc tinh theo cong thitc

(2) va (3).
) @)
j n;
= i 3)
Ny

Viéc lya chon phwong thirc danh gia két qua
phan loai anh phu thudc vao kha nang tai liéu
tham khao ma tac gia thu thap dwoc. Trong pham
vi cta bai bao, nhom tac gia st dung danh gia do
chinh xac phan loai 4nh Landsat 2016 bang viéc so
sanh két qua phan loai v&i két qua gidi doan bang
mat c6 kiém chirng thuc dia va cac ban do lién
quan, do chinh xac két qua phan loai huyén Thai
Thuy c6 p =0,713.

5. Két luan

Két qua chi ra phwong phap phan cap doi
twong c6 mot s6 wu diém:

- Ngoai tiéu chi ph6, phwong phap con tin
dung dwoc kién thirc chuyén gia va cac yéu to
chuyén dé khac (dia mao, thd nhwdng) dé dwa vao
quy tac phan loai str dung d&t nham khac phuc han
ché cta cac kénh pho trong viéc phan tach cac doi
twong.

- Quy tic phan loai dwoc thiét 1ap c6 st dung
ddc diém khoang cach khong gian giira cac doi
twong nham khac phuc viéc 1an mot s8 yéu to sir
dung dat nhw dat bai boi voi dat lda va hoa mau.

- DAt trong coi va rirng ngdp man co gia tri pho
twong doi gan nhau va néu chi st dung cac yéu té
phd, thd nhudng va dia mao thi khong thé tach
biét dwoc hai doi twgng nay. Do vay, phwong phap
phéan cip doi twong da chuyén déi hé mau tir RGB
sang HIS dé dua vao bd quy tic trong qua trinh
phén loai chiét tich thong tin dat trong coi va dat
rirng ngap man.
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ABSTRACT

A Hierarchical object oriented method for land use classification of
LANDSAT Imagery in Thai Thuy district, Thai Binh province

Lan Thi Pham 1%, Ha Thu Thi Le 1, Luong Thi Hoa 2, Hung Van Nguyen 3

1 Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam
2 Hanoi University of Natural Resources and Environtment, Vietnam
3 Survey and Mineral Company

Pixel based classification are often used to extract land use information. However, fragmentation
results make the accuracy is limitted. Image classification can be combined with expert knowledge and
spatral values to improve the accuracy of classification results. In this study, expert knowledge was used
in object - oriented classification to extract land use information in Thai Thuy district, Thai Binh province.
Object-oriented classification is an effective method by dividing the image into hierarchies. The
parameters in this hierarchical include: spectral value, NDVI index, distance of objects, geomorphological
factors and soil factors. The overall accuracy of classification results was p = 0.713.

Key words: Hierarchical object-based classification, satellite images Landsat, land use, Thai Thuy district.
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