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C6 mét nhu céu ngay cang tdng dé hiéu mé hinh va phét trién cua cac bé mat khéng
thdm & céac vung néng thén. Tuy nhién, céc nghién ctru hién nay thudng tap trung nghién
ctru va thanh Iap ban d6 bé mat khéng tham khu vurc dé thi, trong khi dé cé rét it nghién
ctru vé sw thay déi bé mét khoéng thdm néng thén. Trong bai béo nay, ching téi siv dung
12 déc trung khéng gian (Feature Space) co ban dé tach déi tuong bé méat khoéng tham tcr
chubi énh Landsat TM va OLI, bao gébm 6 chi s6: (NDBI), (SAVI), (Sl), (RISI), (Brightness),
Max.diff va 6 kénh phé khéng bao gébm kénh nhiét cta anh vé tinh Landsat. Céc dac trung
co ban trén duoc tiép tuc str dung dé gidi doén sw c6 mét cla dobi tuong bé mét khéng
thdm trén anh vé tinh nho sw tro gilp cla thuét toan K-Nearest Neighbors (KNN). Két qua
ctia nghién ctru cho thay réng thuét toén K-Nearest Neighbors ap dung cho nhém céc déc
diém duwoc chon clia bé méat khéng thdm (6 kénh phd, 6 chi s6) cho phép chiét xuét chinh
xéc dbi trong bé mét khéng thdm & néng thén. Péy la co sé& dé danh gia xu hudéng thay

déi bé mat khéng thdm khu v nghién ctru theo khéng gian va thoi gian.

1. Pt van dé

Bé mat khéng thAm la cac bé mat do con
ngudi tao ra, la cac loai bé mét thong qua
dé nwéc khong thé xam nhap vao dét,
chang han nhw dwdng giao théng, via he,
bai dau xe, mai nha, v.v... Trong nhirng nam
gan day, bé mat khong thdm khoéng nhung
da dwoc nghién ciru nhw la mét chi s6 ve
mirc do dé thi héa, ma con la mot chi sb
chinh vé chét lwugng méi trwong. Bé mat
khong thadm la mot chd dé thong nhét cho tat
ca ngu’m tham gia & tat ca céac linh vy, bao
gdm cac nha hoach dinh, cac kj sw, kién
trdc sw canh quan, cac nha khoa hoc xa hoi,
cac nha khoa hoc tw nhién va cac quan
chtre dia phwong [3, 17].

Nhiéu ky thuat chiét tach bé méat khéng
tham t di¥ liéu anh vé tinh da dwoc phat
trién trong nhirng nam gan day, tr phwong
phap huéng déi twong sir dung cac anh cé
dé phan giai khéng gian trung binh va cao
t&i ky thuat phan loai sub-pixel va mé hinh
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hoi quy st dung cac loai anh c6 do phan
giai khong glan trung binh. Cong viéc thanh
Iap ban dd hién thj sy phan bd va bién dong
clia bé mat khéng thdm da dwoc &p dung &
cac quy mo khac nhau ti dia phuong, khu
vire hoac quoc gia dén cap do toan cau. Tuy
nhién, chi c6 mét vai nghién ciru da dwoc
tién hanh cac bé& mat khéng thAm nong thén
[3] dac biét & Viet Nam chwa cé6 mét nghién
clru nao chiét tach déi twong bé mat khéng
thadm tir anh veé tinh.

Cac phuwong phap phén loai anh truyen
théng dua trén méi diém anh dwa nhw viéc
dwoc st dung cho phéan loai I6p pha va st
dung dat, két qua phat hién thuong 1a bi 1an
rat Ion dac biét dbi véi cac vung nong thon.
Vi vay, rat quan trong dé Ia chon mot
phu’o’ng phap va mot phan mém thich hop
dé giai doan chinh xac bé mat khéng thdm
trong khu virc ndng thén. Trong nghién ctru
nay, chung téi da tim hiéu va lwa chon
phuwong phap phan loai theo huwéng dbi
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twong s dung thudt toan K-Nearest
Ne/ghbors(KNN) dé chiét tach bé mat khong
thdm & néng thén, noi co sw xen lan 16n cla
cac dbi twong.

2. Khu vwc va phwong phap nghién
cltru
2.1. Gi&i thiéu khu vwe nghién ciru

Huyén Giao Thiy nam & phia Déng cla
tinh Nam Binh, mét trong 3 huyén ven bién
thuéc tinh Nam Binh, phia Nam va Bong
Nam tiép giap v&i bién Déng (Hinh 1).

Giao Thuy c6 32km bd bién, cé hai clra
song lon, noi sdng Hong va sbng SO dé ra
bién, cung v&i vang dat bai b0| ven blen la
nhirng diéu kién thuan loi dé phat trién cac
nganh kinh té bién nhu: khai thac va nudi
trong thuy san, céng nghiép déng tau, du
lich.

Wik
THAI LAN

Ung dung

Bén canh do, Giao Thuy con duoc blet
dén véi Vuon Qubc gia Xuan Thuy nam
trong hé thong khu bao tén thién nhién cua
Viét Nam va thé gidi, can phai dwoc béo vé
va phat trién.

2.2. Di¥ liéu anh vé tinh va phwong
phap nghién ctru

2.2.1. D& liéu anh vé tinh

Céac anh vé tinh duwoc st dung cho
nghién ctu nay dwoc thé hién trén Bang 1.

2.2.2. Phuong phap nghién ctru va qua
trinh xc ly anh

Phwong phap phan loai theo huong aoi
twong dwoc dé xuat va dwoc ung dung
trong cac nghién ctru tlr nhitng nam 1970
v&i nhivng wu thé rd rét hon so véi phwong
phap phan loai dwa trén plxel [7]. Nhung wu
thé cta phwong phap nay thé hién & viéc
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Hinh 1: Khu vwe huyén Giao Thay, tinh Nam Binh

Bang 1: Cac anh vé tinh str dung trong nghién ctru

Thr tw | Path/row Ngay chup Sensor Format kﬁgnghg;gngi(i) Sé kénh &nh
1 126/046 23/11/1989 ™ GeoTIFF 30 x 30 1-57
2 126/046 24/11/1995 ™ GeoTIFF 30 x 30 1-5,7
3 126/046 23/11/2000 ™ GeoTIFF 30 x 30 1-57
4 126/046 10/12/2005 ™ GeoTIFF 30 x 30 1-5,7
5 126/046 14/01/2009 ™ GeoTIFF 30 x 30 1-57
6 126/046 24/11/2013 OLI GeoTIFF 30 x 30 1-8,9
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khi xac dinh cac dbéi twong trén anh,
phuo’ng phap nay khéng chi dwa trén thong
tin gia tri va dac tinh quang phd nhw
phucyng phap phan loai dwa trén pixed, ma
con dya trén nhiéu thdng sb cia dbi twong
nhw: hinh dang, kich thwéc, db chat, dd min
va théng tin nglr canh v&i cac dbi twong
hinh &nh lién ké [13].

Trong nhirng ndm gan day, phuong phap
phan loai theo hwdng doi twong dang tro
thanh xu hwéng pho bién hon cac phuwong
phap phan loai khac do co6 sy tién bo cua
cac ky thuat phan manh anh, sy pho bién
rong rai cua anh vé tinh c6 do phéan giai
khéng gian trung binh va cao. Réat nhiéu
nghién ctru da s dung hang loat cac loai
anh vién tham s8n c6 dé so sanh va dé cao
(ng dung cua viéc phan loai nay [6, 8, 15,
18][16]... Cac nghién ctru nay deu chi ra
rang phuwong phap phan loai theo hwo’ng
déi twong cho dd chinh xac két qua phan
loai cao hon so voi cac phwong phap phan
loai dwa trén diém anh. Thém vao do,
phwong phap nay dwoc coi la toi wu vi n6 cé
kha nang tich hop véi cac di liéu khac nhw
cac ban do chuyén de va kién thirc cac
chuyén gia nham bo tro' cho qua trinh phan
loai anh nham nang cao murc do tin cay cho
két qua gidi doan [1, 2, 9, 16].

KNN la phuo’ng phap dé phan Io’p cac
déi twong dwa vao khoang cach gan nhét
gira déi twong can xép 16p voi tat ca cac
déi twong trong tap div liéu mau. Mot (1’0|
tuo’ng dwoc phan |&6p dwa vao K lang gleng
cla no. K la s6 nguyén dwong duwgc xac
dinh trwéce khi thye hién thuat toan. Nguo’l
ta thwdéng dung khoang cach Euclid aé tinh
khodng cach gitra ddi tuo’ng dén cac dbi
twong 1an can. Khi xem xét doi twong dwoc
phan loai thuéc nhdm nao, thuat toan nay
wu tién hon cho viéc xem xét mire do twong
dong vVOi cac déi tuO’ng gan noé nhat. Nhw
vay ta co thé tém tat cac dac trung co ban
ctia thuat toan KNN nhuw sau:

* Thuat toan KNN

1. Xac dinh gia tri tham s6 K (sb lang
giéng gan nhat), tham so K cang Ion thi ket
qua phan nhém doéi twong cang cé doé tin
cay cao hon.

2. Tinh khoang cach glua déi twong can
phan 16p véi tat ca cac dbi twong trong
trammg data (di¥ liéu da dwoc chac chan
xép vao moét nhém 16p cu thé).

3. Thuat toan sé sap xép khoang cach
theo thir tw tang dan va wu tién xac dinh K
lang giéng gan nhat véi doi twong can phan
nhom.

4, Lay tat ca cac déac tinh (dac trwng) cla
K lang giéng gan nhat da xac dinh.

5. Dwa vao phan I6n sy twong dong voi
céac dac trwng cua K lang gieng gan nhat de
xac dinh nhém cho ddi twong dang can
phan 1&p.

Cac dac trung co ban trén cua thuat toan
KNN c6 thé dwoc mé ta trén cac hinh vé 2
va hinh 3 & dwd¢i day. (Xem hinh 2, 3, 4, 5,
6, bang 2)

DPé danh gia do chinh xac ket qua phan
loai, phwong phap ldy mau ngau nhién trén
toan bd anh theo phuong phap cua
Congalton [11] da dwoc ap dung, ngh|en
ctru da st dung cac dir liéu dé danh gia do
chinh xac bao gom cac ban d6 hién trang
st dung dat anh vé tinh Ikonos nam 2009,
2013, cac sb liéu thdng ké s&r dung d4t trong
nién g|am thong ké huyen Giao Thuay. Bd
chinh xac ctia két qua phan loai dwoc thé
hién bang 3. (Xem bang 3)

3. Két qua nghién ctru va thao luan
(Xem hinh 7, 8, bang 4)

Cac ban dd phan bd bé mé&t khong thdm
huyén Giao Thuy giai doan 1989-2013 dwoc
chiét xuét tir cac anh vién tham Landsat TM
va OLI b&i thuat toan KNN phan loai anh xa
chinh xac mé hinh khéng glan cla bé mat
khdng thdm cla céac lang xém, khu dinh cw
sinh sdng ctia nguwdi dan khu vc néng thén
tai huyén Giao Thay.

Dac diém cta bé mat khong tham tai
néng thén dwgc phan bo va bam doc theo
cac tuyen dwdng giao théng lién thén, lién
x&. biem khéac biét co ban véi cac nghién
clru vé cac bé mat khong tham khac 1a mat
doé bé mat khong tham ngay cang tang day
cht khéng né phinh nhw & cac thanh phd
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Hinh 2: Xéac dinh phdn nhém cho déi tuong cén phén loai duwa trén thuat toan KNN

Ion [3, 5, 11, 12, 14]. Li do giai thich cho cac
d&c diém tren Ia theo luat dat dai dwoc ban
hanh ngay 29 thang 11 nam 2013, diéu 131
c6 ghi ré dat nong ngh|ep & néng thén chi
dwoc st dung san xuat néng ngh|ep va nudi
trong thuy san, khéng dwoc chuyén sang st
dung vao muc dich khac. C6 nghla la dé
phat trién nha & va ha tang co s& can lay
dat tuy quy dat khac chir khéng duoc Iay to
quy dat 'ndng nghiép. Trong khi d6, d&c diém
phan bd dat dan cw cua cac xa thudc huyén
Giao Thay tiép glap la quy dat danh cho
ndng nghiép, ma so ho dan cu trong cac xa
gia tdng manh dan dén nhu cau tang vé dat
lam nha & va ha tang Ién cao do d6 co sy
gia tang rat I1&n vé dién tich bé méat khéng

A

A/

Hinh 3: Céc chiéu phén bé cla cac déc
trirng khéng gian trong phan loai theo
thuéat toan KNN

thadm nhung chi la sy gia tang bén trong
ranh g|0’| cac lang x& ch& gan nhw rat it co
sy chuyén dbi tu dat nong nghiép sang dat
dan cw, do dé tong dién tich d4t dan cw cta
khu virc tang rat it nhung dién tich dat bé
mat khong tham lai gia tang rat I&n nhw cac
so liéu & trén. Thém vao do, do van hoéa
sbng tai nong thon mang tinh quan cw va
ciing do diéu kién kinh té& kém, khi tach ho
chia d4t cho con cac gia dinh thuwdng chia
nhd dat vudn clia minh chi it khi mua thém
dat méi dé dwng nha cho con cai [4, 10].

4. Két luan

Két qua nghién ctru da rat ra mot sb két
luén sau day:

- Bé mét khong thadm & nong thdn phan
bb va bam doc theo cac tuyén duwong giao
thong lién thén, lién x&. Mat dd bé mat
khéng thdm khu vuwc nong thon tang day
ch& khéng mé réng nhu & cac thanh phd
I&n [5, 14]

- Xu huong gia tang dién tich bé mat
khéong tham tai Giao Thuay rat Ién, tang hon
200% trong vong 24 nam, dac biét tr nam
2000 murc d6 gia tang bé mat khong tham
tang chi yéeu & cac xa ven bién, phan anh
dung tinh hinh thyc té dién ra tai khu vwc
(khu vire nay xay ra rat nhieu cac hoat dong
nham phat trién kinh té va tang thu nhap cho
ngwoi dan, nén noi day da thu hat rat Ion
cac lwc lvgng lao dong dén dinh cw va sinh
song).
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Anh vé tinh
Landsat TM va OLI
Cit anh theo ranh giéi dat
dan cu di phan loai

v Phén méanh anh
Nhip va hiéu chinh anh
trong Ecognition
v - —
Xir 1y sb Xay dung cédc chi
S0

phén loai trén ban &b KNN

Ban @b hién thi phin b6 bé mat
khéng thamthoi diém 1

Ban @b hién thi phan b6 bé mit
khong thamthoi diém n

\/

Biéu dd hjén thi xu hudng
gia ting bé mit khong tham

Hinh 4: Quy trinh thanh Iap ban dé phan bé bé mét khéng thadm

va xac dinh xu huwéng gia tang

Bang 2: M6 ta 12 déc trung khong gian (Feature Space) duwoc st dung cho phan loai
theo hwdng doi twong lwra chon thuét toan KNN trong nghién cteu

Cac dac trung

M6 t& hodc cong thirc toan hoc biéu thi

Mean Blue Gia tri trung binh ctia k&nh phd trong dai séng 0.45-0.515 um
Mean Green Gia tri trung binh cla kénh phé trong dai séng 0.525-0.605 um
Mean Red Gia tri trung binh ctia kénh phd trong dai séng 0.63-0.69 um

Mean Near Infrared

Gia tri trung binh ctia kénh phd trong dai séng 0.75-0.90 um

Mean Shortwave IR-1

Gia tri trung binh ctia kénh phd trong dai séng 1.55-1.75 um

Mean Shortwave IR-2

Gié tri trung binh ctia kénh phd trong dai séng 2.09-2.35 um

Max. Diff.

Chénh léch téi da gitra cac kénh phé

SAVI (Soil-adjusted

TM4-TM3

P
Vegetation Index) (TM4+TM2+L) (1+L)
NDBI (Normalized TMS — TM4
Difference Built-up Index) TMS + TM4
SI (Soil Index) Tz — Tl
TM2 + TM1

RISI (Rural Impervious
Surface Index)

NDBI - SAVI - 10*SI

Bl (Brightness Index)

e
B :I§Cl

n: 56 dai quang phd
€: gia tri trung binh cua dai song
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Hinh 5: Sw phan bé cia tdp méu trong qua

trinh Iwea chon cac I6p phan loai theo thuat

toédn KNN trong phén loai theo huéng dbi
twong

Hinh 6: Gia tri cua tap me?u trong m@t dac
trirng khéng gian cua doi twong bé mat
khéng thém

Bang 3: Két qua danh gia do chinh xac két qua phan loai anh vé tinh Landsat

Anh 1989 Anh 1995 Anh 2000 Anh 2009 Anh 2013
r K r K r K r K r K
72,38% | 70,67% | 78,12% | 76,58% | 78,86% | 76,98% | 85,35% | 82,98% | 82,72% | 80,11%
Trong do: r 1a d6 chinh xac tong thé
K'la hé s6 Kappa
- U’ng,dung phuwong phap phan loai theo 243-258.
Ra6n9 0% aghg va e chon TOUALIGEN K (4] The World Bank (2002) "Dy én Tai
carest Nelg p-dung cho Nom Cac — pinh nong thén I, mé hinh vwén-ao-
dac diéem dwogc chon cua bé mat khong chudng’

thédm (6 kénh phd, 6 chi sb) cho phép chiét
xuat chinh xac doi twgng nghién cteu tir anh
vé tinh. Bay la co s& dé danh gia xu huéng
thay doi bé mat khéng tham khu vwc nghién
ctru theo khéng gian va thoi gian.O
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Summary
Detection the trend of Rural impervious surface by multitemporal Landsat images

MSc. Le Thi Thu Ha, MSc. Pham Thi Lan, Dr. Nguyen Van Trung, University of Mining
and Geology

Prof. Dr. Vo Chi My, Vietnam Association of Geodesy, Cartography and Remote Sensing
Assoc. Prof. Dr. Pham Van Cu, University of Science

There is an increasing need to understand pattern and growth of impervious surfaces in
rural regions. However, studies using remote sensing of impervious surfaces have often
focused on mapping impervious surfaces in urban regions with less emphasis placed on
the rural impervious surfaces. In this paper, we use the 12 featured spaces to detect imper-
vious surface from Landsat TM and OLI, including 6 indicators: (NDBI), (SAVI), (Sl), (RISI),
(Brightness), (Max.diff) and 6- spectral bands of Landsat satellite images. These featured
spaces are used to recognize of impervious surface features on satellite images with the
help of K-Nearest Neighbors algorithm (KNN). The results showed that K-Nearest
Neighbors algorithm applied to the selected features group of impervious surfaces (6 spec-
tral bands, 6 indicators) allows accurate extraction of impervious surfaces in countryside.
This is the basis to assess the trend of impervious surface area in space and time
research.O
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