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GIGI THIEU

B4o c4o nghién ctru nay cung cap cho ngudi dung cudi (end-user) cach thirc tham gia
dé tro thanh thanh Nha phat trién 1am viéc véi nén tang dam may Google Earth Engine. Sau
khi tro thanh Nha phat trién, nguoi ding s& c6 cac ky ning thyc té dé c6 thé lam chu nén
tang va thuc hién cac dy 4n cua ca nhan ciing nhu 4p dung trong giang day vé linh vuc xtr
Iy dit liéu khong gian dia 1y va hinh anh vé tinh quy mé 16n. Nghién ctru nay c6 thé 1am tai
liéu tham khao giup cac giang vién va trg giang c6 thé thiét ké cac bai thyc hanh theo muc
tiéu tac nghiép.

Muc tiéu tac nghi¢p cia mot ngudi dugce hiéu 14 hanh dong cua ho dé hoan thanh cong
viéc dugc giao theo vi tri vi¢c lam. Vi dy, ddi vai vi tri “nguoi thuc hanh” hay “sinh vién
lam bai thyc hanh” thi muyc ti€u tdc nghi¢p cia ho 1a thuc hién bai thyc hanh theo tirng budc
(bét chudce, 1am theo) dé dat duoc két qua da déra trong bai thuc hanh dé, gitip cho sinh vién
chiém linh kién thtrc, hinh thanh k¥ ning nghé nghiép, tu kiém tra, diéu chinh trong qua
trinh hoc; ddi voi vi tri “ngudi hudng dan” hay “trg giang” thi muc tiéu tac nghiép 1a hudng
dan, tu van, hd trg ngudi hoc khi ¢ tinh hudng phat sinh dé ho hoan thanh bai thyc hanh
theo yéu cau.

Do viy, d6i voi vi tri viée 1am 13 “ngudi hudng dan” hay “tro giang” ngoai k¥ ning
nghé nghiép, ho can phai am hiéu bai thuc hanh dé giai quyét va xir 1y cac tinh hudng phat
sinh trong khi hudng din thyc hanh. Ddi v6i vi tri nguoi hoc, day dugc cho 1a hudng tich

cuc hoa hoat dong hoc cua sinh vién.
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Chuadng1
GIOI THIEU NEN TANG PAM MAY GOOGLE EARTH ENGINE

Google Earth Engine (GEE, 2021) 1a mét nén tang dua trén dam may cho phép xtr 1y dit liéu
khong gian, hinh anh vé tinh quy mé 16n. GEE cung cap nén tang tuong tac giup ngudi dung
phat trién thuat toan xur 1y dit liéu khong gian dia Iy quy mé 16n dé phat hién cac thay doi,
xu hudng ban dd va dinh lugng su khac biét trén bé mat Trai dat. Chuong nay cung cép cho

ngudi dung cach thirc tham gia trd thanh Nha phat trién 1am viéc véi nén tang GEE.

1.1 Tao tai khoan dé lam viéc v6i GEE

Truy cép vao lién két http://code.earthengine.google.com bang trinh duyét Google

Chrome. (Néu mét ngueoi dimg da cé tai khodn GEE thi c6 thé dang nhdp tdi khodn dé lam
viéc véi GEE va bé qua buée nay). Mot ngudi ding phd thong mudn tham gia 1am viée voi
GEE can phai ding ky bang cach st dung tai khoan email sin c6 (nén ding email cua google

@gmail.com) dé lién két voi GEE.

® © ® G signin- Google Accounts X +

& C @ accounts.google.com/o/oauth2/auth/oauthchooseaccount?response... ¥

G Sign in with Google

&

Choose an account

to continue to Earth Engine Code Editor

® Use another account

To continue, Google will share your name, email address,
language preference, and profile picture with Earth Engine
Code Editor. Before using this app, you can review Earth
Engine Code Editor’s privacy policy and terms of service.

Hinh 1-1 Tao tai khoan hodc cap quyén tai khoan san c6 cho Google
-
TRAN TRUNG CHUYEN 9
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Cép quyén truy cap tai khoan email cho GEE. Cai dit mic dinh sin c6 cling ¢ thé 1am

viéc duoc voi GEE.

1.2 Ping nhip dé l1am viéc véi GEE

Neéu vi¢ce tao tai khoan thanh cong hodc da co tai khoan san c¢6 thi tién hanh dang nhap

bang céach truy cap vao lién két http://code.earthengine.google.com

Néu thanh cong, nguodi dung s€ c6 mét kho luu trit ma nguon méi cod tén

users/<tén>/default trong tab Scripts trong phan Owner.
Két qua hién thi: Mot ctra s6 trinh soan thao mé trong giéng nhu bén dudi

eoe M < @ 0 @ code.earthengine.google.com 4 (©] m +

Go g|e Earth Engine Search places and datasets... m on
v (TN N ) N 3 )

Filter scripts... (:) 1 Use print(...) to write

to this console.
Owner (5)

users/ /default You can now use Earth
Engine with Google
Cloud Projects! Use the
Account menu in the top
riaht to select a
ASHING U . MONTANA LA U N EE .
MINNESOTA . Montreal
o9~ Vv B . ¢ Onawa@ o 4 ‘R Map Satellite
- : SOUTH “WISCONSIN 5 T MAINES oy o w o
OREGON BAME DAKO AR MICH\GAN) oronto W |
NH ra
+ WYOMING . 3 NEW YORK| 4
GUAE Chicago MA L4
f NEBRASKA & L CTRI
- : ILLINOIS OHIo & PENNEIG
NEVADA o United States . INDIANA & e MDE‘ENJNeWYmk
San Francisco ; COLORADO . KANSAS  MISSOURI T e
i KENTUCKY/*\VIRGINIA
CALIFORNIA™ WHELUTPAL LS Y
ghasieoas OKLAHOMA: / TENNESSEEsl® (NORTH
Los Angeles o100 a | ARKANSAS| W »
g NEW MEXICO MISSISSIPRI A
SanDiegoo N i ALABAMA 5
p TEXAS N L, GEORGIA
- o LOUISIANA y
. Y Houston
% N
C;‘ \\ FLORIDA
%, :
QO 3 Gulf of o
%0 X Mexico Miami
. Mexico
oogle T Keyboard shortcuts  Map data 83621 Google, INEGI  500km L1 Terms of Use

Hinh 1-2 Giao dién 1am viéc cua Nha phat trién

1.3 Gi6i thi€¢u trinh soan thao ma cia GEE
- Tab Scripts 1a khu vyuc chira cic thu muyc va cac tép ma ngudn, tai dy nguoi dung
c6 thé tao file dé lwu ma ngudn cho nhitng 14n mé sau.
- Tab Docs la khu virc chira tai liéu, tai diy nguoi dung c6 thé tra ciru cac ham va cac

tham sb ctia ham dé biét cach truyén dbi sb cho phu hop.

TRAN TRUNG CHUYEN 10
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- Tab Assets 1 khu vuc chira tai nguyén cia nguoi ding, tai ddy ngudi ding co thé
tao tai nguyén va sir dung tai nguyén cho viéc viét ma.

- Tab Inspector 1 khu vyuc kiém soat thong tin, tai ddy ngudi dung cé thé st dung
chudt nhap vao ban d6 dé xem thong tin.

- Tab Console 1a khu vyc hién thi két qua kiém tra trong qua trinh thuc thi ma.

- Tab Tasks la khu vuc hién thi cic tdc vu ma nguoi dung tao ra nhu tai 1én céc dir
liéu 1én hodc tai xudng cac két qua.

- Mot ctra sd & giita dung dé viét ma hodc hién thi ma, day 1a khu vyc chinh cua nguoi
dung dé viét ma va lam viéc v6i GEE.

- Nut Get Link c6 chtrc ning tao ra mot lién két dé chia sé cho cong sy phién ban hién
tai ciia ma.

- Nut Save c6 chirc nang luu lai ma hién tai vao file va quan ly chiing trong tab Scripts
cho nhing 1an m¢ tiép theo.

- Nut Run c6 chirc nang thyc thi ma hién tai ¢ ctra s6 soan thao ma, két qua co thé
hién thi & tab Console hodc khu vuc ban d6 va anh & phia dudi.

- Nut Reset c6 chic nang dat lai trang thai dé tién hanh thyc thi.

Nut Apps c6 chirc ndng tao cac ing dung thuc nghi¢m véi Google Cloud Platform

(GCP), ngudi dung can phai thanh toan tién dé duoc sir dung GCP.

1.4 Hoc may trong GEE

Hoc may (ML) trong Earth Engine dugc hd tro dé huan luyén dit liéu tao ra mé hinh
hoc may nham suy luan hinh anh vé tinh.

C6 thé tim thdy cac vi du ndy & trang https:/developers.google.com/earth-
engine/guides/classification (GEE, Supervised Classification, 2021) va trang
https://developers.google.com/earth-engine/guides/clustering (GEE, Unsupervised
Classification, 2021) twong tmg v&i Phan loai c6 giam sat va Phan loai khong giam sat.

1
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Chuadng 2
MOT SO CHUC NANG CO BAN CUA GOOGLE EARTH ENGINE

Véi GEE, cac nha phat trién c6 thé xem hinh anh vé tinh, ban d6, dia hinh, toa nha 3D, v.v.
Mit khac, GEE 1a mot cong cu dé phan tich thong tin khong gian dia ly. Cac nha nghién ciru
c6 thé phan tich d6 che phu cua rimg va nude, sy thay doi st dung dat hodc danh gia hiéu

qua cta cac linh vire néng nghiép, va nhiéu phan tich kha thi khac.

2.1 Cin giira khu vue da biét toa do va mirc thu phéng
- Lénh: Map.setCenter(lon, lat, zoom)
- Céc ddi sb:
o lon (sb, bit budc): kinh do diém giita cia khu vuc, don vi 1a do.
o lat (sd, bat budc): vi do diém giira cia khu vuc, don vi 1a do.

o zoom (s, tiy ¥): mirc thu phong, tir 1 dén 24.

- Két qua tra vé: Giao dién ban do

Vi du: Map.setCenter(107, 16, 5);

eoe M < @ [ )] @ code.earthengine.google.com ¢ ©] \'1] =+
Go g|e Earth Engine | Searchplaces and datasets... m on|
L1 18) Docs 'Assets m Get Link vl . Run 'I Reset v Inspector [+.LELIEY Tasks
1 Map.setCenter(107, 16, 5); Use print(...) to write
NEW v
Filter scripts... - {:) to this console.
Owner (5)
~ users/ /default You can now use Earth
Engine with Google
Cloud Projects! Use the
Account menu in the top
right to select a
b3 IRIPURA
Em o ORAM Kaohs "
AR AR s Ci Maep  satelite
7 oS Myanmar Hong Kong
+ Clw) (Burma) i ra
La
- ®
Navpyitaw
c3lopseos

Laos
Vientiane HAINAN
257U

Thailand c:joutg
(T Manila
Bangkok Vietnam [}

NPNNUMIUAT
Bay of Bengal <
o Y
Pattaya city , Cambodia Philippines
LUaInnen
Andaman Sea i
Ho Chi
°Minh City S0
Gulf of
Thailand

Keyboard shortcuts Map data ©2021 Google, SK telecom 200 kM ket Terms of Use

Hinh 2-1 Két qua cin giita va mirc thu phong

TRAN TRUNG CHUYEN 13
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2.2 Thém lép dir liéu dnh Sentinel-2
- Céc lénh: Cong viéc ndy doi hoi thye hién nhiéu 1énh (tap 1énh)

- Két qua tra vé: Giao dién ban d0 c6 chtra layer anh Sentinel-2

Vidu:
Map.setCenter(104.9, 21.87, 13);
var imagery = ee.ImageCollection('COPERNICUS/S2_SR"')
.filterDate('2020-01-01', '2020-09-30')
.filter(ee.Filter.1t('CLOUDY_PIXEL_PERCENTAGE', 20))
.map(function(image) {
var ga = image.select('QA60');
var cloudBitMask = 1 << 10;
var cirrusBitMask = 1 << 11;
var mask = qa.bitwiseAnd(cloudBitMask).eq(0)
.and(ga.bitwiseAnd(cirrusBitMask).eq(0));
return image.updateMask(mask).divide(10000);
};
var visParams = {
min: 0.0,
max: 0.3,
bands: ['B4', 'B3', 'B2'l,
gammar: 1.1,
i
Map.addLayer(imagery.median(), visParams, 'RGB');

Xac nhan hinh anh thyc hién:

eoe M+ < @ 0 @ code.earthengine.google.com [ (©] Iﬁ + 88
Go g|e Earth Engine Search places and datasets... m © M ksktksvn @
T e e 0 O

1 Map.setCenter(104.9, 21.87, 13); »Point (104.91219, 21.86..

2 var imagery = ee.ImageCollection('COPERNICUS/S2_SR') - Pixels

3 .filterDate('2020-01-01', '2020-09-30')

4 .filter(ee.Filter.lt('CLOUDY_PIXEL_PERCENTAGE', 20)) -RGB: Image (23 bands) B
5~ .map(function(image) { 04 7]
6 var ga = image.select('QA60');

7 var cloudBitMask = 1 << 10;

8 var cirrusBitMask = 1 << 11;

9 var mask = ga.bitwiseAnd(cloudBitMask).eq(0)

10 .and(ga.bitwiseAnd(cirrusBitMask).eq(0));

11 y return image.updateMask(mask).divide(10000);

12 )

13 .median()

14 .clip(geometry);

16 // Tham s& truc quan héa hinh anh vé tinh
17 ~ var visParams = ?

18 min: 0.0,

19 max: 0.25,

20 bands: ['B4', 'B3', 'B2'],
21 gammar: 1.1,
H

24 Map.addLayer(imagery, visParams, 'RGB');

A\

Map data ©2021 | 1km i [l Terms of Use | Reporta map error

Hinh 2-2 Két qua thém 16p dit liéu anh Sentinel-2

TRAN TRUNG CHUYEN 14
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2.3 Nhap ranh giéi khu vue nghién ctiru

M¢ Tab Assets, nhin vao nat NEW, sau d6 chon Shape files ¢ trong phan Table
Upload.

Scripts Docs ¥}
(:) ADD A PROJECT

Image Upload

GeoTIFF (.tif, .tiff) or TFRecord (.tfrecord + .json)
Table Upload

Shape files (.shp, .shx, .dbf, .prj, or .zip)

CSV file (.csv)
Image collection

Folder

Hop thoai nhu hinh & dudi xuat hién. Nhin vao SELECT va chon file Shapefile hoic
file ZIP chtra Shapefile trén may tinh. Khi chon tép .shp, cin chon céc tép .dbf, .shx va .prj.
Luu y rang céc tép .shp, .dbf va .shx 13 bit budc. Cac tép khac 1 tiry chon. Néu tép .prj khong
duogc cung cip, Earth Engine sé mic dinh st dung WGS84.

2.4 Hién thi ranh giéi 1én GEE

1
TRAN TRUNG CHUYEN 15
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Chuong 3
THUC NGHIEM PHAN LOAI CO GIAM SAT

Goi Classifier xir Iy phéan loai c¢6 giam sat bang cac thuat toan ML truyén théng chay trong

Earth Engine. Cac bo phén loai ndy bao gdbm CART, RandomForest, NaiveBayes va SVM.

3.1 Quy trinh phan loai

1. Thu thap dir liéu huan luyén. Tap hop cac ddi twong c6 thude tinh va luu chiing
vao mot 16p véi nhin da biét va thude tinh luu trit cac gid tri s6 cho cac yéu td
du doan.

2. Khéi tao trinh phén loai. Pt cac thong sb ciia nd néu can thiét.

3. Huén luyén dé tao cong cu phan loai (tao ra mo6 hinh ML) bé‘mg cach st dung
dir liéu huan luyén & bude 1.

4. Phan loai hinh anh hodc bo suu tap cac d6i tuong dia 1y.

3.2 Cac budc thuc hién

3.2.1 Buwéc 1 - Thu thip dit liéu huin luyén

Dit liéu huin luyén 1a mét FeatureCollection véi mot thudc tinh luu trit nhan

16p va cac thudc tinh luu trir cac bién du doan. St dung cong cu lay mau ¢ sin cua
GEE d¢ tién hanh thu thap dir liéu huan luyén.

Add a marker
+

e Chuan bj 16p phit Hoat dong khai thac khoang san “hdktks”

TRAN TRUNG CHUYEN 16
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e®oe® M- < > ® ¢ @ code.earthengine.google.com ¢ © M + 88
)
b
Get Link Run Reset Apps Inspector
Imports (5 entries) » Point (104.91219, 21.86..
» var hdktks: FeatureCollection (3 elements) - Pixels
var vegetation: FeatureCollection (3 elements) . .
var urban: FeatureCollection (3 elements) RGB: Image (23 bands)
» var waterbody: FeatureCollection (3 elements) 04
» var geometry: Polygop—4 warticac
1 Map.setCenter( , 21 :
2 var imagery = ee.ImageC Configure geometry import * 03 ‘
3 .filterDate( 3
4 .filter(ee.Filter.lt( Name Color
5 .map(function(image) A hdktks ‘ #d63000 L,
6 var ga = image.sele 1
7 var cloudBitMask = Import as
8 var cirrusBitMask = FeatureCollection - g § [
9 var mask = ga.bitwi 0t
10 .and(ga.bitwiseAn Properties { s) | {1 1] Taor Qa10
g })return image. updatel Property Value e, ] ee
13 .median() = .
14 .clip(geometry); le 0 u » Objects
15
16 6 + Property
17 - var visParams = {
18 mins B
Satellite
5 ¥ e )
k. Terms of Use " Reportamap rror

e Chuan bj 16p phil Thyc vat “vegetaion”

'
TRAN TRUNG CHUYEN 17
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eee M- < > @GO O & code.earthengine.google.com ¢ © M + 88
ksvn (5
Cos
Get Link Run Reset Apps Inspector
Imports (5 entries) »Point (104.91219, 21.86..
var hdktks: FeatureCollection (3 elements) - Pixels
var vegetation: FeatureCollection (3 elements) B .
var urban: FeatureCollection (3 elements) RGB: Image (23 bands)
var waterbody: FeatureCollection (3 elements) 04
var geometry: Polygop—4 warticac
1 Map.setCenter( , 21 :
2 var imagery = ee.ImageCq Configure geometry import X
3 .filterDate( 1
4 .filter(ee.Filter. 1t( Name
5 .map(function(image) { vegetation
6 var ga = image.sele q
7 var cloudBitMask = Import as
8 var cirrusBitMask = FeatureCollection -
9 var mask = qa.bitwi
10 .and(ga.bitwiseAn Properties
B ))return image.updatel Property Value
13 .median() = .
14 .clip(geometry); le 1 u »Objects
15
16 6d + Property
17 - var visParams = {
18 min: B
Terms of Use | Report a map error

e Chuan bi 16p phtt Dan cu, d6 thi “urban”

'
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eoe® M- < > @® © @ code.earthengine.google.com [ © Mt + 8

Inspector

var

var

var

var

var op— A uarti

( , :

var imagery = Configure geometry import X
. (

( ( Name
(function(image)

var gqa = image.

var cloudBitMask = Import as

var cirrusBitMask =

urban

FeatureCollection =
var mask = qa.
(qga. Properties 4
. return image. Property Value
. 0 I L
I 2
( ); :
+ Property

var visParams = {
min:

e Chuan bj 16p phit Nudc mit “waterbody”

TRAN TRUNG CHUYEN 19
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e M+ < @ [ )] @ code.earthengine.google.com ¢ ©) [ﬁ + 3B

Configure geometry import
Name Color
waterbody l:' #00ffff
Import as =) Dd
FeatureCollection v
Properties
Property Value
Ic 3 [ ]
+ Property

Tai thanh cong cu cua GEE:

- Luya chon 16p phu bang cach click vao Geometry Imports va chon, 16p mic
dinh s€ duoc t6 dam

- Chon kiéu dit liéu mau béng cach chon Add a marker

- Di chuyén dén giira ving mau dé dit diém

- Thuc hién cac budc tuong tu cho tAt ca céc 16p, dir li¢u thu thap duogc s€ tu
hién thi & phan Imports cua file ma ngudn.

Geometry Imports Point drawing. @  Exit
v hdktks

v vegetation
v urban

v~ waterbody

+ new layer

TRAN TRUNG CHUYEN 20
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Véi s6 lugng miu di 16n va chinh xac thi tién hanh khéi tao trinh phén loai ¢ budc
2

~ Imports (4 entries) B

» var hdktks: FeatureCollection (3 elements)

» var vegetation: FeatureCollection (3 elements)
» var urban: FeatureCollection (3 elements)

» var waterbody: FeatureCollection (3 elements)

Map.setCenter(104.9, 21.87, 13);
var dataset = ee.ImageCollection('COPERNICUS/S2_SR")
.filterDate('2020-01-01"', '2020-09-30')
filter(ee.Filter.1t('CLOUDY_PIXEL_PERCENTAGE', 20))
.map(function(image) {
var ga = image.select('QA60");
var cloudBitMask = 1 << 10;
var cirrusBitMask = 1 << 11;

e an mam omls | P B R NS I SO, S |, LRV N Y PR PR § PRy

hdktks (3 pts)

oo U WN R
|

vegetation (3 pts)
urban (3 pts)
waterbody (3 pts)

+ new layer

3.2.2 Buwdc 2 — Khdi tao trinh phadn logi

Tao mot khu vyc nghién clru 6 tén “geometry” bang cach add new layer,
sau d6 dung cong cu v& hinh chit nhat dé tao. Sau d6 tat 16p geometry dé dé quan sat.

1
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0@ M+ < @ [ )] @ code.earthengine.google.com ¢ © @ + 88

Go gle Earth Engine Search places and datasets... m (7 ] ksktksvn@
el W] e

- Imports (5 entries) B » Point (104.91219, 21.86..
» var hdktks: FeatureCollection (3 elements) [ & ~Pixels
» var vegetation: FeatureCollection (3 elements) [ [ ~RGB: Image (23 bands) B

» var urban: FeatureCollection (3 elements) [ O

» var waterbody: FeatureCollection (3 elements) [ [0 04 4]
» var geometry: Polygon, 4 vertices [ [0
1 Map.setCenter(104.9, 21.87, 13);
2 var imagery = ee.ImageCollection('COPERNICUS/S2_SR') 03
3 .filterDate('2020-01-01', '2020-09-30')
4 .filter(ee.Filter.lt('CLOUDY_PIXEL_PERCENTAGE', 20))
5-  .map(function(image) { vl
=~ |‘: )
. v hdktks (3 pts) A
v/ vegetation (3 pts) La
- + urban (3 pts) QL2
v/ waterbody (3 pts) e %
+/ geometry (1 poly) 7 8%

L 0%
+ new layer 1’5\:‘ %
N 2 A

MAU A

CT05

jooaqle

Keyboard shortcuts Map data ©2021 5km Terms of Use  Report a map error |

Chu ¥: Nén tit 16p geometry dé dé quan sat. Run va duogc két qua méi da cat ving
nghién ctru:

'
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e0oe [+ < @ 0 & code.earthengine.google.com ] (©] ﬁ] + 88
Go gle Earth Engine Search places and datasets... m on ksktksvn@
huongdan.js * Get Link vl Save v. Run vl Reset vl Apps E [Inspector Console Tasks
- Imports (5 entries) B » Point (104.91219, 21.86..

» var hdktks: FeatureCollection (3 e}ements) ) ~Pixels

» var vegetation: FeatureCollection (3 elements . .

» var urban: FeatureCollection (3 elements) RGB: Image (23 bands) B

» var waterbody: FeatureCollection (3 elements) 04 [

» var geometry: Polygon, 4 vertices

1 Map.setCenter(104.9, 21.87, 13);

2 var imagery = ee.ImageCollection('COPERNICUS/S2_SR') 03

3 .filterDate('2020-01-01', '2020-09-30')

4 .filter(ee.Filter.1t('CLOUDY_PIXEL_PERCENTAGE', 20))

5+  .map(function(image) { r, |" _—

o

i Layers Map Satellite

@ Q N w B Geometry Imports
v/ hdktks (3 pts)
v/ vegetation (3 pts)
v/ urban (3 pts)
v/ waterbody (3 pts)

+

-
LdJ

QL2

geometry (1 poly)

©
2
2
+new layer 7,%’

~
%
7

MAU A

DT166
CTO05

o ey
Terms of Use  Report a map error

Keyboard shortcuts ~ Map data ©2021 5km

Tao mot tap dit liéu mau va luu vao bién samples bang cach gop tat ca cac
mau dugc ly trude do.
// Tao tap dir 1iéu méu
var samples = hdktks.merge(vegetation).merge(urban).merge(waterbody);
Tao nhan luu giit thudc tinh 16p phit dudi dang cac sd nguyén lién tiép bat
dau tir s6 khong.
// Tao nhan luwu gilt thudéc tinh 16ép phd dudéi dang cac sé nguyén 1ién tiép
bat dsu tir sé khoéng.
var label = 'lc';
Str dung cac kénh ciia anh dé dy doan. Dé c6 duoc két qua tét, phut hop voi
ting bai toan thi cAn phai to hop thém kénh.
// S& dung cac kénh cda énh dé du doan.
// Dé& cbé duoc két qud tét, phu hop voi tirng bai toan thi can phédi té hop
thém kénh.
var bands = ['B2', 'B3', 'B4', 'B5', 'B6', 'B7', 'B10', 'B11'l];

Choéng dir liéu mAu 1én hinh anh dé chuan bi huan luyén. Pay 1a qua trinh
chuyén d6i timg pixel ctia hinh anh (& mot ty 1& nhét dinh) thanh d6i tuong dia 1y, két
qua tra vé 13 mot FeatureCollection. Mdi d6i twong dau ra s& c6 mot thudc tinh trén
mdi kénh cta hinh anh dau vao, cling nhu bat ky thudc tinh cu thé nao duoc sao chép
tir d6i teong dau vao.

1
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Luu ¥ rang vi tri hinh hoc ctia d6i twong s& dugc gin vao tam pixel.
// Chéng dit liéu mdu 1én hinh énh dé chudan bi hudn luyén.
var trainSet = imagery.select(bands).sampleRegions ({
collection: samples,
properties: [labell],
scale: 30
Ik

3.2.3 Buwéc 3 - Hudn luyén dé tao cong cu phan logi

Tao mot cong cu phan loai theo Random Forest.

// Huén luyén dé tao coéng cu phan loai theo cac

var mWModel = ee.Classifier.smileRandomForest(10).train(trainSet, label,
bands);

3.2.4 Budc 4 — Phan logi hinh dnh

// Phan loai hinh énh véi cac kénh nhu da duoc si& dung dé hudn luyén.
var classified = imagery.select(bands).classify(mlWModel);

// Viung cé hoat dong khai thac khoang sdn
var regions = classified.updateMask(classified.eq(Q));

// Hién thi két qud phan loai

Map.addLayer(regions, {min: @, max: 2, palette: ['red', 'green', 'blue'l},
'classificatign');

Run va cho két qua:

'
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eoe M- < ® 0 & code.earthengine.google.com ¢ ®© M + B
Go gle Earth Engine Search places and datasets... m (7} ! | ksktksvn@
huongdan.js * Get Link vl Save v. Run vl Reset vl Apps E Inspector [T ) Tasks

36 // Sir dung cac kénh clia anh dé du doan. Use print(...) to write to

37 // Bé cé dugc k&t qua tét, phi hop véi tirng bai todn thi cdn phai té hop thém kénh.  this console.
38 var bands = ['B2', 'B3', 'B4', 'B5', 'B6', 'B7', 'B1l', 'B12'];

40 // Chéng dit liéu mdu 1&n hinh anh dé chudn bi hudn luyén.
41~ var trainSet = imagery.select(bands).sampleRegions({

42 collection: samples,

43 properties: [labell,

44 scale: 30

45 1});

47 // Buéc 3: Hudn luyén dé tao coéng cu phan loai
48 var mlModel = ee.Classifier.smileRandomForest(10).train(trainSet, label, bands);

50 // Bu6c 4: Phan loai hinh anh
51 var classified = imagery.select(bands).classify(mlModel);

53 J// vung c6 hoat ddng khai théc khoang san
54 var regions = classified.updateMask(classified.eq(@));

56 // Hién thi két qua phan loai
57 Map.addLayer(regions, {min: 0, max: 2, palette: ['red', 'green', 'blue'l}, 'classifi

58
— —z
L@
o9~ Ww B Geometry Imports Layers Map Satellite
rA
+ LdJd
QL2
. 2
<
£
“ B
2 0
S ©

MAU A

Keyboard shortcuts  Map data ©2021 5kmi—1  TermsofUse Reportamap error

3.3 Xirly 4nh sau phan loai

Sau khi ¢6 hinh anh két qua phéan loai, can phai tién hanh xu Iy dé c6 dugc
két qua cudi cung va xuat dir li¢u ra file vector.

3.3.1 Xadc dinh va cdp nhdt cdac vang

var minArea = 2500;

var maxSize = 20;

var pixelCount = classified.connectedPixelCount(maxSize);

var minPixelCount = ee.Image(minArea).divide(ee.Image.pixelArea());

var classifiedFin = classified.updateMask(pixelCount.gte(minPixelCount));

3.3.2 Chuyén dbi tir raster sang vector

var resultVector = regions.reduceToVectors({
reducer: ee.Reducer.countEvery(),

geometry: geometry,

scale: 20,

geometryInNativeProjection: true,

maxPixels: 1lel3,

tileScale: 4

});

1
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3.3.3 Hién thi két qua vector

Map.layers().set(3, ui.Map.Layer(resultVector.map(function (feature) {

return feature.set('style', {

color: '#0QOFF@O0',

fillColor: '#00FF0000',

width: 2

3

})

.style({

styleProperty: 'style',

}), {}, 'Hoat déng KT', true));

3.3.4 Run va kiém tra két qud

eoe® [+ (< L )] & de.earthengine.google.com
Go g|e Earth Engine Search places and datasets...
Getlink Save Run Reset Apps

/O T Teuurn j1edlure.secLy siLywe , 1 I I E

77 color: '#0OFF00',

78 fillColor: '#00FF0000',

79 width: 2

80 1});

8l 1)

82~ .style({

83 styleProperty: 'style’,

84 }), {}, 'Hoat dbng KT', true));

85

;
L W

: [
Display a menu

Keyboard shortcuts Map data ©2021 | 200 m

to this console.

© 0

Inspector [«.},:1./LY Tasks

Use print(...) to write

¢ + »

og
oo

Satellite

o —] Terms of Use | Report a map error.

3.3.5 Xudt két qud ra file theo dinh dang GeoJSON

Export.table.toDrive({
collection: resultVector,
folder: 'KSKTKSVN',
description: 'HDKTKS',
fileFormat: 'GeoJSON'

});

TRAN TRUNG CHUYEN
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3.3.6 Tii file két qud vao Google Drive ciia nguwoi diing

Tién hanh Run dé xuat két qua, sau d6 chuyén qua tab Tasks dé ti file bang cach nhan
vao nit RUN. Qua trinh tai file két thuc thi nguoi dung c6 thé vao thu myc trén Drive cla
minh dé tai vé may tinh.

eoe®e [+ < [ )] & de.earthengine.google.com ¢ © ﬂ] + 8 »

Go g|e Earth Engine Search places and datasets... m (7} |
m Get Link vI Save v. Run vI Reset vI Apps E Inspector Console m
: o R e dSK T dsk _manange

85

N
86 - Export.table.toDrive({ “
87 collection: resultVector,
88 folder: 'KSKTKSVN', | UNSUBMITTED TASKS
89 description: 'HDKTKS', :
90 fileFormat: 'GeoJSON' i= HDKTKS m
91 });
92 |

No tasks loaded from server

-y

of L M
K ® ~ v B Geometry Imports \ : Map Satellite

Display a menu Keyboard shortcuts [l Map data ©2021 Terms of Use | Report a map error -
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