Nghién ciru

PHAN LOAI POI TUQNG CHIET TACH LOP PHU BE MAT
TAI KHU VUC CONG VIEN PIA CHAT TOAN CAU NON NUOC
CAO BANG DUA TREN NEN TANG PIEN TOAN PAM MAY

Bui Thi Hong Thim, Trinh Thi Hoai Thu
Truong Dai hoc Tai nguyén va Méi truong Ha Noi
Tom tit
Dir liéu lop phu bé mdt la dix lidu quan trong phuc vu cho viéc quan Iy va gidm sat
cong vién dia chat. Trude day viéc chiét tach div liéu [op phu tw di liu vién tham dwoc
thuwe hién bang cdc phan mém thwong mai. Do gidi han béi phan cimg ciia mdy tinh
va cdc thudt todn nén cdc phan mém thwong mai lam tang thoi gian va chi phi thanh
ldp ban do. Sw xudt hién ciia nén tang dién todn dam may Google Earth Engine (GEE)
vao ndm 2010 mang lai burde dot phd trong phan tich va xir Iy anh vién tham da khac
phuc nhitng nhege diém do. Vi vdy, trong bai bdo nay, cong nghé dién todn dam mady
dwoc nghién ciru dé xdy dwng dir liéu 16p phii vao nam 2019 cho khu vuc cong vién
dia chat toan cau Non Nuée Cao Bang. Két qua phén loai cho ra dir liéu 6 logi I6p
phii bao gom: lia, ddt nong thén, rieng san xudt, riemg tw nhién, lia, mede va dat trong
khdc. P chinh xdc phan logi khd tot, dé chinh xdc tong thé la 83,2%, hé so Kappa Il
0,78. Két qua phdn loai nay hoan toan phuc vu tot cho nhiém vu quan Iy va gidm sdt
tai khu vuc cong vién dia chat.
Tir khéa: Google Earth Engine (GEE); Phan loai; Lép phu
Abstract

Object - based land cover classification on the cloud computing platform at Non
Nuoc Cao Bang global geopark

Land cover is one of the most meaningful input factors for geopark management
and monitoring. Previously, extracting of land cover data from remote sensing images
has used commercial softwares. Due to the limitations of computer hardware and
algorithms, commercial sofiwares increase the time and cost of mapping. The arrival
of cloud computing platform Google Earth Engine (GEE) in 2010 has brought a
breakthrough for analyzing and processing remote sensing images. Therefore, in this
article, cloud computing technology is studied to build land covers in 2019 for Non
Nuoc Cao Bang global geopark area. The classification results comprise 6 types of
land covers, including: paddy, rural area, artificial forest, natural forest, water and
other cultivated land. The classification accuracy is relatively high, overall accuracy
is 83.2%, Kappa coefficient is 0.78. This classification results contribute significantly
to the management and monitoring tasks in the geopark area.

Keywords: Google Earth Engine (GEE); Classification; Land cover

1. Dit van dé phan xa phd cuia cac 16p ddi twong, bang

Vién tham 13 mot khoa hoc thu nhan ¢4¢ m0 hinh, phan mém chuyén dung, di
thong tin cua bé mit Trai DAt ma khong  li€u vién tham dwoc xur ly dé phan loai,
tiép xuc truc tiép voi bé mat dy. Co sg ciia  chiét tach timg doi twong va tir d6 ban d6
dir liéu vién tham 13 phan xa phd cua cac  10p phu bé mat va sir dung dat duoc tao ra.
dbi twong tu nhién. Dya trén dic trung C6 cac phuong phap khac nhau dé
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phan loai, chiét tich thong tin d6i tuong
tr anh vién tham: phuong phap phan
loai ty dong khong giam sat, phan loai
tu dong cd giam sat, phuong phap phan
ngudng, phuong phdp st dung logic mo.
Trén co s¢ cua cac phuong phép nay, cac
phan mém chuyén dung (hay con goi 1a
phan mém thuong mai) da dugc thiét lap
(ERDAS, LPS, ENVI, GEOMATICA,...)
nham ty dong héa qué trinh xt 1y anh.
Uu diém cua cac phan mém thuong
mai la vi€c phan loai, chiét tach thong tin
cac ddi tuong trén anh vién tham duoc
thuc hién mot cach nhanh chdong, két qua
dam bao d¢ chinh xdc va dg tin cay dbi voi
timg dang cong viéc. Tuy nhién, ddi véi
nhitng khu vuce cd dién tich 16n, cac phén
mém niy do nhitng han ché vé phan cimg
va phan mém d khong phat huy dugc tinh
wu viét ctia nd, tée do xir ly anh cham, viée
lién két, ddng nhit cac ddi twong gitra cac
anh, khu vuc,...gap nhiéu kho khan, diéu
nay dan dén tang thoi gian va chi phi thuc
hién du 4an. Google Earth Engine (GEE)
d3 khic phuc duge nhimng nhuoc diém do.
GEE la mdt ung dung dugc xay dung dua
trén nén tang dién toan ddm may. GEE
g6m hai nén tang: giao dién ngudi ding dd
hoa dugc goi la Explorer (https://explorer.
earthengine.google.com/#workspace) va
giao di¢n 1dp trinh ung dung (API) cua
Javascript dugc goi la Code Editor (https://
code.earthengine.google.com/). Trén giao
dién nay, ngudi dung c¢6 thé viét va chay
cac tap Iénh, kich ban dé chia sé va lap
lai cac quy trinh phan tich ciing nhu xur ly
dit liéu khong gian dia ly. GEE cho phép
phan tich dit li¢u dia ly moéi truong & pham
vi toan cau véi dung lugng luu trit hang
pentabyte dit liéu anh. D@ liéu cua GEE
dugc tong hop tir rat nhiéu ngudn dit liéu
anh v¢ tinh tr NASA, NOAA, ESA va cac
dir liéu khac. GEE tan dung h¢ thong tinh
toan duoc tdi wu héa cho xir Iy song song
dit liéu dia khong gian. GEE dua kha nang

66

tinh toan 1on ciia Google hd tro cac nghién
ctru lién quan dén cac linh vuc moi truong,
dia ly, khong gian nhu cic nghién ciru vé
tang truong do thi, quan ly nudc, suy giam
dién tich ring, dién tich d4t, cac tham hoa
thién nhién, han han, 1 lut, bénh dich, an
ninh luong thuc, gidm sat khi hau va bao
vé moi truong. Earth Engine két hop voi
Google Fusion Tables, 1a médt co sé dir licu
dua trén web c6 hd tro dit liéu dia ly (points,
lines, polygons). Ngoai ra, Earth Engine
con két hop véi Google End Servers, nd
chuyén tiép cac truy vin con phuc tap
tdi Compute Master, Compute Master
¢6 nhiém vu quan ly viéc phan phdi tinh
toan gitra cac Compute Servers. Cac batch
duoc xtr ly tuong tu béi Batch Computaion
nhung hé théng nay st dung FlumeJava dé
phéan phdi tinh toan. Dudi ciing 1a cac dich
vu dit liéu, bao gom mot Assest Database
chua si€u dir liéu (metadata) cia tirng anh
va cung cip kha ning loc hiéu qua.

Bén canh nguoén anh, Earth Engine
cling cung cip nhiéu chitc ning xur ly.
Céc chirc nang chu yéu xoay quanh thao
tac vdi hai loai dit li€u chinh 1a raster va
vector. Cac chic nang duogc thiét ké tir
cac thao tac don gian nhu cong/trr cac
kénh anh dén cac thao tac phtic tap nhu
cac thudt toan hoc may,... Bén canh do,
cac chirc nang dinh vi, tim kiém anh cling
khong thé thiéu. TAt ca déu dugc cung cip
thong qua API JavaScript va Python.

Nhu vay, ¢ thé thdy GEE 1a mot
tmg dung rit manh, ngudi st dung khong
nhing giai quyét dugc cac bai toan trén
pham vi Ién, tdn dung dugc nguén tu liéu
anh mién phi khong 16 ma con linh hoat
trong viéc lap trinh tao ra cdc chuong
trinh phdn loai, chiét tach ddi twong phu
hop v6i muc dich nghién ctru, tmg dung.

Dit liéu 16p phi/str dung dét tir anh
vién tham c6 thé duoc xay dung dua trén
quy mo tiép can va thuat toan phan loai.
Nhin chung, quy mé tiép can c6 thé chia
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thanh ba cach tiép cén: theo diém anh
(pixel), dudi diém anh (subpixel) va déi
tugng (superpixel). Cach tiép can phan
loai dwa trén diém anh thuong dua vao
gia tri phd cta timg pixel, diéu nay dan
dén dir liéu sau phan loai cua 16p phu
thuong bi 1dn 16m dém cac 16p loai 16p
phu khéc, dac biét khi anh c6 do phén giai
cao (Blaschke, T, 2010). Xu thé hién nay
cach tiép can ddi tuong duge st dung vi
cach tiép can nay cé tinh dén thong tin
vé ngit canh va c6 thé loai b nhing 16m
d6m trong két qua phan loai.

Nhu trén da trinh bay, cé cac phuong
phap khéc nhau dé phan loai. Trong céc
phuong phap phan 10a1 nay nguol ta
thuong str dung mot so thuat toan phd bién
nhu khoang cach ngin nhat (minimum
distance), x4c sudt cuc dai (maximum
likelihood), K - Means, C -Means,
ISODATA,... Cé thé khang dinh rang, két
quéd phan loai phu thudc rat 16n vao thuat
toan va cac tham sd duoc lua chon. Viée
lua chon thuat toan va tham sd tinh toan
(mau phan loai, d6 dong nhat cua khu vuc
nghién ciru, cam bién, s6 luvong 16p phan
loai,...) s& quyét dinh d6 chinh xac va do

2. Co s6 ctia phwong phap

2.1. Thudt todn Random Forest

Training

S‘ample

DPCISIOI"I
Tree

Training Set

Test Set

Nghién ciru

tin cdy cua ban do 16p phu, st dung dat tai
khu vue nghién ctru.

Cong vién dia chit Non Nudc Cao
Bang d3 dugc UNESCO cong nhén la
cong vién dia chat toan ciu cua Viét Nam
vao nam 2018. Cong vién dia chat 14 noi
minh chimg cho lich str phét trién dia chat
phirc tap kéo dai 1én dén hon 500 triéu
nam & ving dat nay Cong vién dia chit
Non Nué6e Cao Biang c6 y nghia van hoa
va lich sir rat 1om, dong vai tro rit quan
trong dén su phat trién kinh té, xa hoi cua
cac dia phuong noi nay.

Tir cac phan tich néu trén, trong nghién
ciu nay, ung dung GEE dugc st dung
dé phan loai, chiét tach thong tin cac ddi
tuong trén anh Landsat 8 tai cong vién dia
chat Non Nudc Cao Bang. Cach tiép cin
phan loai dbi tugng tai khu vuc nghién ctiru
dua trén phuong phap phan loai Random
Forest (RF), thuat todn phén loai hoc may
(Machine learning classification - MLC)
1a thuat toan phéan loai dang tin cdy nhat
hién nay va ngay cang duoc str dung nhiéu
vién tham (Campos-Taberner, M, et al.,
2016; Garcia-Haro, et al., 2018; Masoud
Mahdianpari, et al., 2019) dé thuc hién.

Training Training
Sample Sample
0o 4
Decision Decision
Tree Tree
2 XX 4
.-’/..
S

Hinh 1: Hoat dpng ciia thudt todn Random Forest
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V& co ban, phan 16p phi 1a mét loai
phan 16p di¥ li¢u anh. Thuit todn Random
Forest dugc st dung trong nghién ctru nay
13 mot thuat toan hoc may c6 thé sir dung
dé giai ca bai toan phén loai (classification)
va hoi quy (regression), né lam viéc bang
cach xay dung mot tap hop cac cay quyét
dinh trong qua trmh tralnlng, sau do két
hop ket qua tra vé cua ‘moi cay dé dua ra
quyét dinh du doan cudi cung. Thuit toan
Random Forest c6 mot s6 1gi thé nhu kha
niang mién nhiém véi nhing dit lidu vo
nghia, cac dic trung khong quan trong
va nham 14n trong dit liéu dau vao. Thuat
todn Random Forest hoat dong nhu sau:

- Chon cac mau ngau nhién tir tap dit
liéu da cho.

- Thiét 1ap cdy quyét dinh cho timg
mau va nhan két qua du doan tir mdi
quyét dinh.

- B phiéu cho mdi két qua du doén.

- Chon két qua dugc du doan nhiéu
nhat 13 dy dodn cudi cung.

2.2. Mt sé phép tinh co ban trong
nghién ciru

* Chi s6 thuc vat NDVI duge tinh
theo cong thuc sau:

NDVI = (NIR —R)/(NIR +R) (1)

Trong d6: NIR 13 gié tri phan xa phd
0 kénh can héng ngoai;

R 1a gia tri phan xa pho ¢ kénh do.

* Thuat todn phan cum SNIC dé phan
manh anh.

Thuiat todn SNIC bat dau bang
khoi tao cac diém anh trung tam (pixel
centroid) v6i cac diém anh dugc chon
trong mat phang anh. Mdi quan hé cia
cac diém anh véi diém trung tdm dugc
do bang khoang cach trong khong gian
5 chiéu (khong gian mau va vi tri khong
gian) theo cong thic (2) (Radhakrishna
and Sabine, 2017).
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Trong do:
x= [x y]T 1a vi tri khong gian;

c=[l a b]' 1a khong gian mau
CIELAB;

s va m 13 cac yéu t6 chuan hoa cho
khoang cach khong gian va mau.

Déi v6i anh ¢6 N diém anh, méi mot
cum anh K c¢6 duogc s& chira N/K diém
anh. Gia sit cum anh c¢6 hinh vuong, gia
tri s trong cong thire (2) s€ la:

=JN/K (3)

trong d6 m 13 hé s6 do cht, duoc tly
chon va do ngudi sir dung cung cap.

* Péanh gia chit lugng dir liéu phan
loai.

Chat lugng cua dit liéu phan loai dua
trén cac ti€u chi danh gid dugc xac dinh tur
ma tran sai s6. Cac tiéu danh gia do chinh
xéc bao gdm:

- Sai 56 tong thé (OA) duge xdc dinh
bang cach tong s6 lu’0’ng diém phan loai
dung chia cho téng s6 lugng diém:

:(Zxﬁ /NJXIOO%

i=1

“)

- Sai s6 bo s6t (OE) va chi s6 thong
ké thé hién la:

k
= (Z X, /Nj x100%

i=1

(4)
- Do chinh x4c san xuat (PA):

= [(i xfi - i ‘xi+l J/(i x,‘+1 )j| X 100% (5)
- Sai 56 nham 1an (CE):

k
PA = (xﬁ DIE J x 100% (6)

i=1
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- Chi sb thong ké thé hién 1a do
chinh xdc su dung (UA):

CE = |:[i Xy — Xk‘, xm}/(i Xivi J:| x100% (7)
i=l1 i=1 i=l1
- B§ chinh xdc cua ting 16p (F):

k
UA :(x”, /mejxl()o% (8)

i=1
- Hé s6 K 1a thude do do chinh xac
dong bo cua dit liéu phan loai vadi dir ligu
tham chiéu:
F =2x(PAxUA)(PA+UA)  (9)

VoiN la téng ) lugng mau, x, la cac
thanh phén trén dub’pg c}léo chinh, x va
Xy, la cac thanh phan tong theo ’hélng Vé}
tong theo ¢t trong ma tran sai so, k 1a s
lugng 16p phu.

Nghién ciru
3. Thuwe nghiém

3.1. Khu vuc nghién ciru

Cong vién dia chit toan cAu Non
Nudc Cao Bang tai tinh Cao Bang c6 dién
tich hon 3.275 km? chiém gan mot nira
dién tich cua tinh Cao Bang bao gém 6
huyén Ha Quéng, Tra Linh, Quang Uyén,
Trung Khanh, Ha Lang, Phuc Hoa va
mot phén dién tich cia 3 huyén Hoa An,
Nguyén Binh va Thach An. Cong vién
dia chit nim tir khoang 22°21°55” dén
23°00°00” vi 6 Bac, 105°44° 45> dén
106°50° 27 kinh d6 Péng cé phan phia
Pong va phia Bic tiép giap véi Trung
Qudc, mot phan phia Nam tiép gidp véi
tinh Bic Can va Lang Son.

Spuyen Nk

P Hoa

JF-; Chi din |

Thasch An

Hinh 2: Khu viee céng vién dia chit toan cau Non Nuéc Cao Bing

Lich st phat trién dia chat trén 500
triéu nam, 18 phéan vi dia ting véi céc
hoat dong kién tao, magma, phun trao
rong khap di tao cho Cao Bang cac gia
tri di san dia chat phong phu. Dia hinh noi
day phuc tap, da dang, muc do cat xé 16n,
duogc chia lam ba dang chinh: dia hinh nui

da voi (karst), dia hinh nui cao va dia hinh
nai thip, thung ling. V&i dién 16 da voi
hon 1.800m? trai rong, Cong vién dia chat
Non nude Cao Bang la xt s& cia hang
dong, véi khoang 200 hang dong, trong
d6 tam 50 hang dong co thé khai thac phat
trién du lich, ¢6 nhiéu hang 16n, dai, thach
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nhii dep nhu dong Nguom Ngao hang
Doi, hang Ki Lu,...hay quan thé ho - song
hang ngam Thang Hen.

Non Nuéc Cao Bing ciing nbi tiéng
v6i cac gia tri da dang sinh hoc cuing nhiéu
hé sinh thai, giéng loai dong thuc vat dac
hitu, c¢6 nhiéu loai c6 tén trong sach do
Viét Nam, khong nhiing thé, day con la
mién dit c6 nhiéu gi4 tri di san van héa
- lich str tiéu biéu cho truyén théng dau
tranh gilt nudc, bao vé nén doc 1ap tu do
ctia dén toc. Vi trén 130 diém di san dia
chat doc do va c6 y nghia gid tri quéc té,
danh hiéu Céng vién dia chét toan cau 1a
mot ghi nhan cia UNESCO vé canh quan
da dang phong phu, gia tri van hoéa tinh
than ciia khu vue Non nude Cao Bang.

3.2. Dir li¢u swr dung cho nghién ciru
* Anh Landsat 8.

Trén khu vuc nghién cuu, anh Landsat
8 da duoc khai thac s dung. Landsat 8 la
vé tinh gin ddy nhit trong chwong trinh
Landsat. Chét luong dir li€u (ty 1€ tin hi€u
trén nhiéu) va muc do luong tir hda thong tin
(12-bit) cta vé tinh Landsat 8 (OLI) va cam
bién hong ngoai nhiét (TIRS) cao hon céc
thiét bj Landsat truéc ddy (8-bit cho TM va
ETM+). Cam bién OLI trén vé tinh Landsat
8 ¢6 9 bang tin dé thu thap phan xa phd
clia bé mat Trai Dét ¢ cac bude song roi rac
doc trong dai quang pho dién tir. Bén canh
do, cam bién TIRS trén vé tinh s& thu thap
thong tin ¢ hai budc song riéng biét trong dai
hong ngoai nhiét. Nhimg budc séng nay da
dugc lya chon k¥ ludng dua trén cac két qua
nghién ciru khoa hoc trong nhiéu nam.

K¢ tir khi ra mit vao ngay 11 thang 2
nam 2013, Landsat 8 d4 cung cap hang loat
anh chup siéu dep vé bé mat Trai Dat. Ngoai
yéu t6 thim my, nhitng hinh anh nay chira
day thong tin c6 thé duoc xir ly dé trich xudt
céc dbi tugng va theo ddi nhitng thay doi
trén bé mat Trai Dat theo thoi gian.
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Bing 1. Mt sé thong so ciia anh Landsat 8

I;i::x)h Buéc song (um) Do p?;;l gl
1 0.433 - 0.453 30
2 0.450 - 0.515 30
3 0.525 - 0.600 30
4 0.630 - 0.680 30
5 0.845 - 0.885 30
6 1.560 - 1.660 30
7 2.100 - 2.300 30
8 0.500 - 0.680 15
9 1.360 - 1.390 30
10 10.6 - 11.2 100
11 11.5-12.5 100

* M6 hinh so do cao

M5 hinh s6 d6 cao dugc st dung tai khu
vuc thue nghiém trong nghién ciru nay duoc
ldy tir mo hinh s d6 cao toan cau SRTM
(Shuttle Radar Topography Mission). SRTM
14 két qua ctia sy nd luc hop tac ciia Co quan
hang khong va khong gian qudc gia (NASA)
va Co quan anh va ban db quéc gia (NIMA)
cung sur tham gia cua cac co quan vil try Puc
va Y dé tao ra mot mo hinh s do cao gan
nhu trén toan cau bing phuong phép st dung
giao thoa radar.

3.3. Qud trinh xdy dwng bén do Iép
phu

Qua4 trinh x4y dung ban d6 16p phu
khu vuc cong vién dia chit Non Nuéc
Cao Bang theo cach tiép can ddi twong va
phan loai RF trén nén tang dién toan dam
may GEE dugc mo6 hinh héa duéi dang so
d6 thé hién tai Hinh 3.

- Budc 1: Khai bdo dit liéu dau vao.

Dt liéu dau vao bao gém anh vé
tinh Landsat 8, dir liéu m6 hinh s6 dd cao
STRM DEM cua khu vuc thuc nghiém.

- Budc 2: Tinh chi s6 thuc vat NDVI.

Chi s6 thue vat NDVI theo cong thiee (1).

Tur md hinh s6 do cao, ban do do déc
(Slope) dugc tao ra.

- Budce 3: Phan manh anh.

Tap chi Khoa hoc Tai nguyén va Moi truong - So 31 - nam 2020



Nghién ciru

/Dfr liéu tham chiéu / / Landsat 8 / / DEM SRTM / / Mau /
N v

- Loc anh - Slope
- Tinh NDVI - Aspect
Phan manh anh (SNIC)

\’

Panh gia

Phén loai Random Forest (RF)

d6 chinh xac

v

Xuét vector vao Google Drive

Hinh 3: So do xdy dwng bin do phii bé mdt khu vwc cong vién dia chit Non Nuéc Cao
Bang thuc hién trén Google Earth Engine

Hinh 4: Két qua phan méanh anh tai khu vwe nghién ciru

Str dung thuat toan phan cum SNIC
dé phan manh anh. Day 1a qua trinh gop
cac pixel don 1¢ tao thanh ddi trong xem
xét dén thong tin ngir canh cia ving dir
liéu lan can. Phan manh anh tao ra cac
vung hodc ddi tuong dua trén cac tham
s6 cu thé nhu dac tinh hinh hoc, quy mo,
d6 d6ng nhat. Thuat toan phan cum SNIC
dugc sir dung dé phan manh anh trong
nghién ctru nay.

Bit dau tir diém anh trung tAm, thuat
toan SNIC lua chon diém anh tiép theo dé
thém vao cum, diém anh dugc lva chon
1a diém anh c6 khoang cich nhé nhat t6i
diém anh trung tdm trong 4 - 8 diém anh
lan can diém anh trung tim. Dit liéu dwa
vao phan manh bao gdm 6 kénh anh cia
dwr liéu Landsat 8 (3 kénh trong dai nhin
théiy, 01 kénh can h6ng ngoai, 02 kénh
hdng ngoai trung - cac kénh anh co clng
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d6 phan giai va phu hop cho phan tich 16p
phu va str dung dét), dir liécu NDVI, dit liéu
STRM, dir liéu Slope va Aspect (phuc vu
cho viéc phan cum anh phu hop véi khu
vuc d6i nui). Cac tham sd trong nghién
ctru nay duoc khao sat lua chon phu hop
voi phdn manh anh cua khu vuc nghién
ctru bao gom kich thudc phan méanh 1a 3,
do chat 1a 1, dir liéu lan can 1a 8, kich co&
mién lan can 1. Két qua phan manh anh
tao ra dir li€u anh dugc phan manh.

- Budc 4: Xdac dinh cac 16p phu va
tao dir liéu mau.

Dua trén dir li¢u 4nh da dugc phan
manh theo thuat todan SNIC, cong tac
phan loai Random Forest s¢ duoc thuc
hién. Ban chit cua cong tac nay la gan cac
plxel dudi pixel hay dbi twong thanh céc
yéu t6 chuyén dé tir d6 tao ra cac 16p phu.

Dt ligu mﬁu dugc lya chon theo
phuong phap ngau nhién véi s6 luong
mau duoc 1dy 1a 1042 polygon cho 6 loai
16p phu dugc xay dung. Cac loai 16p phu
ndy bao gom: lua (LUA), dat & khu vuc
ndng thon (ONT), rung tu nhién (RTN),
rimg trong (RSX), thiy hé (NUOC), dat
ndng nghi¢p khac (NKH).

- Budc 5: Phan loai c6 kiém dinh
thuc hién trén GEE.

Ap dung phén loai c6 kiém dinh thue
hién trén GEE véi anh da dugc phan manh.
Gi4 tri mau duoc lay trén ddi tugng anh
vdi thong tin cia 6 kénh anh cua Landsat
8 va cac thong tin bd trg NDVI, STRM.
Str dung phuong phap phan loai Random
Forest, mi chuong trinh phan loai bing
phuong phap RF theo ddi twong du trinh
bay tai Bang 2.

Bing 2. Ma chwong trinh phén logi bang phwong phdp RF theo déi tuwong

73 var minMax = clusters. reduceNeighborhood (ee.Reducer.minMax(}, ee.Kernel.square(1)):
74 var perimeterPixels = minMax.select(0).neq(minMax.select(1)). rename( perimeter');

75 Map.addLayer(perimeterPixels, {min: 0, max: 1},
77 .reduceConnec tedComponents {ee. Reducer surrl(J
78 Map. addLaJer[perlmeter {min: 100, m

79  war sizes
88 ‘clusters
81 var width iz
32 wvar height = sizes.select({'1
83 Map.addLayer{width, {min:©
24 Map. 3ddLaJer[he1ght {min:a, :
85+ var objectPropertiesImage = ee Im;
93 ar11‘t(Db]ecthpertlesImage
24 terge featurecollection

perimeterPixels');
76 var perimeter = perimeterPixels.addBands(clusters)

falseJ

e.Image.pixellonLat(). addEands(('Luﬁters}rkredu eConnectedComponents (ee.Reducer.minMax(},
ﬁ./:)

ax').subtract({sizes.select( longitude_min'}).rename( width'}:
x').subtract(sizes.select('latitude_min'}).rename( height'};
Tu

. false]

ht', false):

95 var nlm = lua. merge(on‘t] .merge{rsx).merge(rtn).merge(nuoc). merge(nkh);

96 print(mm, 'm)

97 // training data
98~ var tra1n1ng = ob]ec‘tPropertlesImage s-lect([ B2','B3','B4','B5','B6','B7','nd", 'nd_1",'b1",
99 ‘slope’,'aspect’,'B2_1',°B3_1'.'B4_1'.'B5_1",'B6_1",'area’, 'perimeter’, 'width', height'1)

160  .updateMask({seeds)

01~ .sampleRegions({

1682 collection: mm,

1893 properties: ['landcover’],
184 scale: 30,

105 prcjectlon: 'EPSG:4326°,
186  tileScale:6

17 };

188 print{training, 'training’);

- Budc 7: Danh gid d6 chinh x4c phan loai.

Céc tiéu danh gia do chinh xdc phan loai dugc 1ap trinh trén co s& cac cong thire
4), (5), (6), (7), (8), (9), (10). Ma cua chuong trinh dugc trinh bay trong Bang 3.
Bing 3. Mi chwong trinh ddnh gid dp chinh xdc phén logi doi twong

print{confMatrix}

i 150 var 0A = confMatrix.accuracy()
i 151 var CA = confMatrix.consumersAccuracy()
i var Kappa = confMatrix.kappa(}
i 153 var Order = confMatrix.arder(})
i 154 var PA = confMatrix.producersAccuracy()

Confusion Ma
uracy
Accuracy' )]

i 156 print{confMatrix, trix')
i 157 print(0A, 'Overall
print/(CA, 'C
i 159 print(Kappa.
i 160 print(0Order,'0Or
i 161 print(PA, 'Produ

165+ var legend = ui. Fanelt{-}l
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- Bude 6: Danh gid d0 chinh xac
phan loai.

Céc ti€u danh gid do chinh x4c phan
loai duoc lap trinh trén co sé cac cong
thae (4), (5), (6), (7), (8), (9), (10). San
pham phan loai dugc dénh gia do chinh
xac théng qua dir liéu tham chiéu 1a cac
diém doc 1ap dugc ldy mAiu trén anh
Google earth nam 2019 ngau nhién va trai
déu trén toan khu vuec.

- Sai s tong thé (OA) c6 gia tri:
OA = (i x, IN

i=1

- Hé s6 K c6 gia tri:

k k
Khat = (NXZ;‘XH _Z;Xm X
i= i=

=0,78

106° 007

Nghién ciru

3.4. Két qud thwe nghiém

Két qua phan loai dwa trén dbi tuong
trén Google Earth Engine khu vuc thuc
nghiém duoc trinh bay trong Hinh 5.

D¢ chinh x4c phan loai dugc thé hién
bdi ma tran sai s0. Ma tran nay 1a mot ma
tran khong gian doi xung dugc xay dung
cho phép so sanh su twong dong va khong
tuong dong thudc tinh cia san pham phan
loai véi dir li€u tham chiéu dugc thuc hién
trén ArcGIS 10.3, ma tran dugc thé hién
trong Bang 4.

)x 100% = 83,2%

k
X1+i)/(N2 - ZXH—I X X1+i)

I0B® 20" 106" 40"

F3°00°

22% 407

237007

227 40°

106" 00"

106" 20 106" 407

Hinh 5: Két qua phan logi dwa trén doi tuwong khu vuc cong vién dja chit toan cdu Non
Nuwée Cao Bing
Trong Hinh 5, mau tim biéu thi 16p laa (LUA), mau vang biéu thi dat & khu vuc
néng thon (ONT), mau xanh dam biéu thi rung tu nhién (RTN), mau xanh nhat biéu
thi ring trong (RSX), mau xanh da trdi biéu thi thiy hé (NUOC) va mau cam biéu thi

dat nong nghiép khac (NKH).
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Nghién ciru

Bdng 4. Ma trdn sai so

LUA | ONT RSX RTN | NUOC | NKH PA CE F

LUA 80.0 5.0 10.0 4.0 1.0 4.0 76.9 23.1 79.2
ONT 5.0 66.0 5.0 3.0 0.0 0.0 83.5 16.5 80.5
RSX 1.0 4.0 172.0 16.0 0.0 5.0 86.9 13.1 85.8
RTN 6.0 3.0 11.0 145.0 2.0 4.0 84.8 15.2 85.3
NUOC 3.0 1.0 3.0 0.0 15.0 0.0 68.2 31.8 73.2
NKH 3.0 6.0 2.0 1.0 1.0 60.0 82.2 17.8 82.2
UA 81.6 71.6 84.7 85.8 78.9 82.2

OE 184 224 15.3 14.2 21.1 17.8

Tir bang ma tran sai s6 theo dénh gia
do6 chinh xac trinh bay & phan trén, sai s6
tong thé 13 83,2% va hé s6 Kappa 12 0,78.
Nhu vay, d6 chinh xac cia két qua phan
loai tai khu vuc thuc nghiém kha tét.

Tur Bang 4 cho thdy, xét vé tong thé,
dd chinh xac phan loai céc 16p phu kha
ddng déu. Lép rimg tu nhién 13 16p duge
chiét tach vé6i do chinh xac cao nhat. Lép
¢6 d6 chinh x4c thap nhét 1a 16p dat o nong
thon, diu nay ciing rat phu hop vdi khu
vuc thuc nghiém véi dac diém dia hinh
ddi ndi, khu vue dan cu thuong c6 dién it
it va nam rai rac.

5. Két luan va kién nghi

5.1. Két lugn

Qua nghién ctru nay, mat s6 két luan
duoc rut ra nhu sau:

- Trén nén ting cta céng nghé dién
todn dam may Google Earth Engine, ban
dd 16p phii bé mat khu vuc cong vién dia
chat Non Nudc Cao Bang tinh Cao Bing
d3 duogc thanh 1ap bao gém 6 loai 16p phu,
do 1a 16p lua (LUA), 16p dan cu nong
thon (ONT), 16p ring tu nhién (RTN), 16p
rimg trong (RSX), 16p nude (NUOC) va
16p dét trdng khac (NKH). Do chinh xé4c
cua cac lép phu bé mat tai khu vue thuc
nghiém 14 t6t va kha dong déu. Chinh vi
vay, két qua nay c6 d¢ tin cdy cao khi dua
vao su dung.
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- Chuong trinh phan loai, chiét tach
thong tin 16p phii bé mit tai khu vuc
cong vién dia chat Non Nudc Cao Bing
da duoc xdy dyng trén nén tang cua tmg
dung GEE theo mdt quy trinh chit ché vai
thuat toan dugc su dung trong phan loai
1a thudt todn Random Forest - day 1a mot
trong nhitng thuat todn hoc may hién dai
nhat hién nay. Bén canh d6, chuong trinh
con str dung thuat toan phan cum SNIC dé
phan manh anh véi cac tham sé phu hop
voi khu vue thuc nghiém.

Trén nén ting cta cong nghé dién
toan dam may GEE, chuong trinh phén
loai 16p phu bé mat duoc xdy dung véi
viéc lua chon cac thudt toan uu viét, cac
tham sé phit hop vé6i khu vie thue nghiém
s& cho két qua phan loai c6 d6 chinh xac
va do tin cay cao.

5.2. Kién nghi

Khi sir dung GEE, nguoi ding can
cht y mot s6 van dé nhu sau:

Véi méi khu vuc nghién ciru, nguoi
st dung can 14y s6 lwong mau da 16n phuc
vu cho vi¢c phan loai. Bén canh do, can
phai thuc hién viéc viéc khao sat nhim
¢6 duge bo tham sé (nhu kich thudce phan
manh, d¢ chat, dir li¢u lan can, kich c&
mién l4n can) pht hop véi khu vuc thuc
nghiém.

Viéc phan loai dua trén dién toan
dam may Google Earth Engine so vdi cac
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phan mém thuong mai 1a cho ra két qua
phan loai nhanh chong. Tuy nhién, GEE
1a tmg dung sir dung két ndi internet, tdc
do xu ly cua chuong trinh phu thudc vao
tbc do cua duong truyén mang. Do viy,
mdt duong truyén mang on dinh, toc do
cao 1a can thiét khi thanh 1ap ban d6 phan
loai dac biét 1a ddi véi cac khu vue cb
dién tich 1on.

Loi cam on: Bai bao duoc thuc hién
dudi su hd trg cua dé tai nghién ciru khoa
hoc cip Bo: “Nghién ciru img dung vién
tham va GIS trong gidm sat cong vién dia
chat”, ma s6 TNMT.2018.03.02.

TAI LIEU THAM KHAO

[1]. Ate Poortinga, Nicholas Clinton,
David Saah, Peter Cutter, Farrukh Chishtie,
Kel N. Markert, Eric R. Anderson, Austin
Troy, Mark Fenn, Lan Huong Tran, Brian
Bean, Quyen Nguyen, Biplov Bhandari, Gary
Johnson and Peeranan Towashiraporn (2018).
An Operational Before-After-Control-Impact
(BACI) Designed Platform for Vegetation
Monitoring at Planetary Scale. Remote
sensing.

[2]. Blaschke, T (2010). Object based
image analysis for remote sensing. ISPRS J.
Photogramm. Remote Sensing, 65,2 - 16.

[3]. Campos-Taberner, M.; Garcia-Haro,
F.J.; Camps-Valls, G.; Grau-Muedra, G.;
Nutini, F.; Crema, A.; Boschetti, M. (2016).
Multitemporal and multiresolution leaf area
index retrieval for operational local rice crop
monitoring. Remote Sens. Environ, 187, 102
- 118.

[4]. Garcia-Haro, F.J.; Campos-Taberner,
M.; Mufioz-Mari, J.; Laparra, V.; Camacho, F.;
Sanchez-Zapero, J.; Camps-Valls, G. (2018).

Nghién ciru

Derivation of global vegetation biophysical
parameters from EUMETSAT Polar System.
ISPRS J. Photogramm. Remote Sens, 139, 57
- 74.

[5]. Gislason, P. O., Benediktsson,
J. A., & Sveinsson, J. R. (2006). Random
Forests for land cover classification. Pattern
Recognition Letters, 27(4), 294 - 300.

[6]. Gonzalo Mateo-Garcia, Luis
Gomez-Chova, Julia Amords-Lopez, Jordi
Muiioz-Mari and Gustau Camps-Valls (2018).
Multitemporal Cloud Masking in the Google
Earth Engine. Remote sensing.

[7]. Lalit Kumar and Onisimo Mutanga
(2018). Usage, Trends, and Potential. Remote
sensing.

[8]. Masoud Mahdianpari, Bahram
Salehi, Fariba Mohammadimanesh, Saeid
Homayouni and Eric Gill (2019). The
FirstWetland Inventory Map of Newfoundland
at a Spatial Resolution of 10 m Using
Sentinel-1 and Sentinel-2 Data on the Google
Earth Engine Cloud Computing Platform.
Remote sensing.

[9]. Onisimo Mutanga, Lalit Kumar
(2019). Google Earth Engine Applications.
Remote sensing.

[10]. Radhakrishna Achanta and Sabine
S*usstrunk (2017). Superpixels and Polygons
using Simple Non-Iterative Clustering. IEEE
Conference on Computer Vision and Pattern
Recognition (CVPR).

[11]. Waske, B., and Braun, M. (2009).
Classifier ensembles for land cover mapping
using multitemporal SAR imagery. ISPRS
Journal of Photogrammetry and Remote
Sensing, 64(5), 450 - 457.

BBT nhén bai: 13/8/2020; Phan bién xong:
31/8/2020; Chap nhan dang: 28/9/2020

75

Tap chi Khoa hoc Tai nguyén va Moi truong - So 31 - nam 2020



