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CHUONG 1. PHAN TiCH DU LIEU HINH ANH CO BAN BANG PYTHON
1.1.Gi6i thi¢u

May tinh luu trit hinh 4nh nhu mét birc tranh kham cta cac 6 vudng nhoé. Diéu nay gidng nhu hinh
thirc nghé thuat cd xua caa gach kham, hodc bg dung cu hat tan chdy ma tré¢ em choi vdi ngay nay.
Bay gio, néu nhitng 6 vudng nay qua 16n, thi that kho dé tao ra cac canh va duong cong muot ma.
Chung ta cang st dung nhiéu gach nhé hon, min hon hoic nhu chung ta néi it pixel hon, hinh anh
s€ 0. Chung doi khi duoc goi 1a d§ phan giai cta hinh anh.

D6 hoa vector 1a mot phuong phép luu trit hinh anh hoi khac nhau nham tranh cac van dé lién quan
dén pixel. Nhung ngay ca hinh anh vector, cudi cung, duoc hién thi dudi dang kham cac pixel.
Pixel tir c6 nghia 1a mot yéu t6 hinh anh . Mot cach don gian dé mo ta mdi pixel 13 st dung két
hop ba mau, cu thé 1a Red, Green, Blue. Day 1a nhitng gi chung ta goi 1 mét RGBhinh anh.
Trong mot hinh anh RGB, mdi pixel dugc biéu thi bang ba 8 bits6 duoc lién két véi cac gia tri Red,
Green, Bluetwong tmg. Cubi ciing, bang cach sir dung kinh Iip, néu ching ta phéng to hinh anh,
ching ta s& thay hinh anh duoc tao thanh tir nhitng chim nhé ciia anh sang nho hodc cu thé hon 1a
cac pixel. Piéu tha vi hon 14 thiy rang nhitng chdm nho cta dnh sang nho thyc sy 1 nhidu chim
nho ctia anh sang nho c6 mau sic khac nhau, khong gi khac ngoai Red, Green, Bluecac kénh.

One Pixel Consist R
With 3 Channels /
Layers G B
Pixel
D

B channel
Range: 0 ~255

R channel
Range: 0 ~255

G channel
Range: 0 ~255

Pixel ciing nhau tir xa tao ra mot hinh anh va tra trudc, ching chi 1a nhitng dén nho BAT va TAT .
Su két hop ciia nhitng thir tao ra hinh anh va vé co ban nhiing gi chiing ta thay trén man hinh mdi
ngay.

MB&i birc anh, & dang k¥ thuat s, dugc tao thanh tir cac pixel. Chung 1a don vi thong tin nho nhat
tao nén mot buc tranh. Thong thuong hinh tron hodc hinh vudng, ching thudng duge sip xép theo
dang ludi 2 chiéu.

Bay gid, néu ca ba gia tri déu ¢ cuong do tbi da, didu d6 c6 nghia la 255. Sau d0, no hién thi dudi
dang mau tréng va néu ca ba mau bj tit hodc co gia tri 0, mau s€ hién thi 12 mau den. Su két hop
cua ba thur nay s€ lan luot cho chung ta mdt sdc thai cu thé cua mau pixel. Vi mdi s6 1a mot s 8
bit , nén cac gia tri nam trong khoang 0-255.



Decimal

- G B
95 117 48
Dark Green
5. 45.0% Binary
B:18.8%
R:0101 1111
G:0111 0101
B:0011 0000

Su két hop ctia ba mau nay c6 xu huéng gia tri cao nhét trong sb chung. Vi mdi gid tri cd thé cd
256 gia tri cuong d6 hodc do sang khac nhau, no tao ra 16,8 tridu sic thai tong.

R &
G
B &

O day, chung toi s€ quan sat mot so diéu sau day, d6 1a phan tich dit liéu hinh anh co ban
v6i Numpyva mot sé mbi quan tdm vé Python, nhu imageio, matplotlibv.v.

« Nhép hinh anh va quan sat thudc tinh cua né

e Tach cac lop

e Toa nha mau xam

e Sur dung toan tir logic trén cac gia tri pixel

« Tao mit na bang Toan tr logic

e Phan tich dir liéu anh vé tinh



1.2. Tai 4nh

Bay gio hay tdi mot hinh anh va quan sat cac thude tinh khac nhau cua né néi chung.
if _name__ ==' main_ "

import imageio

import matplotlib.pyplot as plt

%matplotlib inline

pic = imageio.imread('F:/demo_2.jpg’)

plt.figure(figsize = (15,15))

plt.imshow(pic)

Quan sat cac thudc tinh co ban ctua hinh anh

print(‘'Type of the image : ", type(pic))
print('Shape of the image : {}".format(pic.shape))
print('Image Hight {}".format(pic.shape[0]))
print(‘Image Width {}".format(pic.shape[1]))



print('Dimension of Image {}'.format(pic.ndim))
Type of the image : <class 'imageio.core.util.Image'
Shape of the image : (562, 960, 3)

Image Hight 562

Image Width 960

Dimension of Image 3

Hinh dang ctia ndarray cho thdy n6 1a mot ma trn ba 16p. Hai s6 dau tién ¢ day la chiéu dai va
chiu rong va so tht ba (trc la 3) danh cho ba 16p : Red, Green, Blue. Vi vdy, néu chung ta tinh
kich thudc cua hinh anh RGB, tong kich thudc sé dugc tinh laheight x width x 3

print('Image size {}'.format(pic.size))

print(Maximum RGB value in this image {}'.format(pic.max()))
print('Minimum RGB value in this image {}".format(pic.min()))
Image size 1618560

Maximum RGB value in this image 255

Minimum RGB value in this image 0

Céc gia tri nay rat quan trong dé xac minh vi cudng do mau tam bit khong thé nam ngoai pham vi
tir 0 dén 255.

Bay gio, bang cach st dung bién dugc gan hinh anh, chung toi ciing c6 thé truy cap bét ky gia tri
pixel cu theé nao cua hinh anh va cé thé truy cap thém ting kénh RGB riéng biét.

Let's pick a specific pixel located at 100 th Rows and 50 th Column.

And view the RGB value gradually.

pic[ 100, 50 ]

Image([109, 143, 46], dtype=uint8)

Trong truong hop nay: R = 109; G = 143; B = 46 va ching ta co thé nhan ra réng pixel dac biét
nay c6 rat nhiéu mau XANH LA trong d6. Bay gio, chung t6i cling c6 thé da chon mét trong nhiing
sé‘néy mdt cach cu thé bang cach dua ra gia tri chi myc cia ba kénh nay. Biy gid chung t6i biét
diéu nay:

e Ogia tri chi muc cho kénh Pé
e 1gia tri chi muc cho kénh Xanh
e 2gia tri chi muc cho kénh Blue



Tuy nhién, that tt khi biét rang trong OpenCV, Hinh anh khong phai 13 RGB ma la
BGR. imageio.imread tai hinh anh dudi dang RGB (hodac RGBA), nhung OpenCV gia dinh hinh
anh 1a BGR hodac BGRA (BGR 1a dinh dang mau OpenCV madc dinh).

# A specific pixel located at Row : 100 ; Column : 50

# Each channel's value of it, gradually R, G, B
print("Value of only R channel {}'.format(pic[ 100, 50, 0]))
print("Value of only G channel {}".format(pic[ 100, 50, 1]))
print("Value of only B channel {}'".format(pic[ 100, 50, 2]))
Value of only R channel 109

Value of only G channel 143

Value of only B channel 46

bay gid hdy xem nhanh ting kénh trong toan bd hinh anh.
plt.title('R channel’)

plt.ylabel('Height {}'.format(pic.shape[0]))
plt.xlabel("Width {}'.format(pic.shape[1]))
plt.imshow(pic[ :, :, Q])

plt.show()



https://docs.opencv.org/trunk/d4/da8/group__imgcodecs.html#gabbc7ef1aa2edfaa87772f1202d67e0ce

plt.title('G channel’)

plt.ylabel('Height {}".format(pic.shape[0]))
plt.xlabel("Width {}'.format(pic.shape[1]))
plt.imshow(pic[ :, :, 1])

plt.show()

plt.title('B channel’)

plt.ylabel('Height {}'.format(pic.shape[0]))
plt.xlabel("Width {}".format(pic.shape[1]))
plt.imshow(pic[ :, : , 2])

plt.show()



Béy gio, chung ta ciing ¢6 thé thay ddi s6 lugng gid tri RGB. Vi du: hay dit 16p Do, Xanh luc,
Xanh lam dé theo cac gia tri Hang thanh cuong d6 day du.

« Kénh R: Hang - 100 dén 110
+ Kénh G: Hang - 200 dén 210
o Kénh B: Hang - 300 dén 310

Chung t6i s& tai hinh anh mot 1an dé chung t6i c6 thé hinh dung timg thay doi ciing mét luc.

pic = imageio.imread('F:/demo_2.jpg")

pic[50:150, : , 0] = 255 # full intensity to those pixel's R channel
plt.figure( figsize = (10,10))

plt.imshow(pic)

plt.show()



pic[200:300, :, 1] = 255 # full intensity to those pixel's G channel
plt.figure( figsize = (10,10))
plt.imshow(pic)

plt.show()




pic[350:450, : , 2] = 255 # full intensity to those pixel's B channel
plt.figure( figsize = (10,10))
plt.imshow(pic)

plt.show()

Pé 1am 13 hon, chung ta ciling hiy thay d6i phan cot va lan nay ching ta s& thay doi kénh RGB
cung mot luc.

# set value 200 of all channels to those pixels which turns them to white
pic[ 50:450 , 400:600 , [0,1,2] ] = 200

plt.figure( figsize = (10,10))

plt.imshow(pic)

plt.show()

1.3.Chia l6p

Bay gid, chung ta biét ring mdi pixel cta hinh anh duoc dai dién bai ba s6 nguyén. Viéc tach hinh
anh thanh cac thanh phan mau riéng biét chi la van dé kéo ra lat cat chinh x4c cua mang hinh anh.

import numpy as np



pic = imageio.imread('F:/demo_2.jpg’)

fig, ax = plt.subplots(nrows = 1, ncols=3, figsize=(15,5))

for ¢, ax in zip(range(3), ax):

# create zero matrix

split_img = np.zeros(pic.shape, dtype="uint8") # 'dtype" by default: ‘numpy.float64’
# assing each channel

split_img[ :, :, c] = pic[ :, :, ]

# display each channel

ax.imshow(split_img)

Hinh anh den trang dugc luu trit trong mang 2 chiéu. C6 hai loai hinh anh den tring;

« Greyscale: Pham vi sic thai cua mau xam: 0~255
e Nhi phan: Pixel c6 mau den hoac trang: Ohoac255

Bay gio, Gre choc troi la mot qua trinh ma mot hinh anh dugc chuyén doi tir mot mau day du sang
cac sac thai ciia mau xam. Vi duy, trong cac cong cu xur 1y hinh anh: trong OpenCV, nhiéu chirc
nang str dung hinh anh thang d6 xam trudc khi xtr 1y va didu nay duoc thuc hién vi né don gian
hoéa hinh anh, hoat dong gan nhu giam nhidu va ting thoi gian xur Iy vi c6 it thong tin hon trong
hinh anh.

C6 mdt s6 cach dé thyc hién diéu nay trong python dé chuyén d6i hinh anh thanh thang do xam ,
nhung cach str dung matplotlib don gian la lay gi4 tri trung binh ciia gia tri RGB cuia hinh anh gdc
bang cong thirc ndy .

Y'=0.299R +0.587 G +0.114 B
pic = imageio.imread('F:/demo_2.jpg")

gray = lambda rgb : np.dot(rgb[... , :3] , [0.299, 0.587, 0.114])
gray = gray(pic)
plt.figure( figsize = (10,10))


https://stackoverflow.com/a/45338831/9215780
http://en.wikipedia.org/wiki/Grayscale#Converting_color_to_grayscale

plt.imshow(gray, cmap = plt.get_cmap(name = 'gray"))

plt.show()

Tuy nhién, phan mém chuyén d6i mau GIMP sang mau xam c6 ba thudt toan d€ thyc hién nhiém
vu.

Do sang Graylevel s€ dugc tinh 1a

Lightness = 42 X (max(R,G,B) + min(R,G,B))

D0 sang D¢ xam s€ dugc tinh nhu

Luminosity =0.21 xR+ 0.72 x G+ 0.07 x B

Trung binh Graylevel sé dugc tinh 1a

Average Brightness=(R+ G+ B) +3

Hay thir mot trong nhiing thuat toan ctia ho. Lam thé nao vé do sang?

pic = imageio.imread('F:/demo_2.jpg’)

gray = lambda rgb : np.dot(rgbl[... , :3] , [0.21, 0.72, 0.07])

gray = gray(pic)

plt.figure( figsize = (10,10))

plt.imshow(gray, cmap = plt.get_cmap(name = ‘gray"))

plt.show()

Let's take a quick overview some the changed properties now the color image.
Like we observe some properties of color image, same statements are applying

now for gray scaled image.


https://docs.gimp.org/2.6/en/gimp-tool-desaturate.html

print(‘'Type of the image : ', type(gray))

print()

print('Shape of the image : {}'.format(gray.shape))
print(‘Image Hight {}".format(gray.shape[0]))
print('Image Width {}'.format(gray.shape[1]))
print('Dimension of Image {}'.format(gray.ndim))
print()

print(‘Image size {}'.format(gray.size))

print(‘Maximum RGB value in this image {}'.format(gray.max()))

print(Minimum RGB value in this image {}".format(gray.min()))

Type of the image : <class 'Iimageio.core.util.Image'
Shape of the image : (562,960)

Image Height 562

Image Widht 960

Dimension of Image 2

Image size 539520

Maximum RGB value in this image 254.9999999997
Minimum RGB value in this image 0.0

Random indexes [X,Y] : 129.07

1.4. St dung toan tir logic dé xir Iy cac gia tri pixel



Chung ta c6 thé tao mot ndarray bullion trong cung kich thude bang cach st dung mot toan tir
logic. Tuy nhién, diéu nay s& khong tao ra batky mang moi nao, nhung no chi don gian tré vé True.

Vi du: hiy xem xét chung t6i mudn loc ra mot sd pixel co gia tri thap hoic gia tri cao hodc (bat ky
diéu kién nao) trong hinh anh RGB, va véng, that tuyét voi khi chuyén doi RGB sang thang do
xam, nhung bay gio, chiing t6i s& khong di cho diéu d6 hon 1a d6i pho véi mot hinh anh mau.

Trudc tién hay tai mgt hinh anh va hién thi n6 trén man hinh.
pic = imageio.imread('F:/demo_1.jpg’)

plt.figure(figsize = (10,10))

plt.imshow(pic)

plt.show()

600 800 1000 1200

Trong moi trudng hop, ching t6i mudn loc ra tit ca cac gid tri pixel, thap hon, gia str, 20. D6i v6i
di€u nay, ching t6i s€ su dung mdt todn tir logic dé thyc hién nhiém vu nay, chiing t6i s€ tra vé
lam gia tri cua Truecho tat ca cac chi so.

low_pixel = pic < 20

# to ensure of it let's check if all values in low_pixel are True or not
if low_pixel.any() == True:

print(low_pixel.shape)

(1079, 1293, 3)

Nhu chiing ta dd noi, mot bién chii khong duoc st dung theo truyén thdng, nhung toi dé cap dén
no boi vi nd hoat dong. N6 chi gitr gia tri that va khong cé gi khac. Vi vay, n€u ching ta
thay shapeca hai low_pixelva pic, ching ta s€ thay rang ca hai déu giong nhau shape.

print(pic.shape)
print(low_pixel.shape)

(1079, 1293, 3)



(1079, 1293, 3)

Chung t61 da tao bd loc gia tri thép do béng cach str dung toan tir so sanh toan cuc cho tat ca cac
gia tri nho hon 200. Tuy nhién, ching t6i ¢6 thé st dung low_pixelmang nay lam chi muc dé dat
cac gia tri thap d6 thanh mot s6 gia tri cu the, cd thé cao hon hodc thap hon trude do gia tri pixel.

# randomly choose a value

import random

# load the orginal image

pic = imageio.imread('F:/demo_1.jpg’)

# set value randomly range from 25 to 225 - these value also randomly choosen
pic[low_pixel] = random.randint(25,225)

# display the image

plt.figure( figsize = (10,10))

plt.imshow(pic)

plt.show()

200
400
600
800
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1.5. Mit na

Mait na hinh anh 1a mot k¥ thuat xr 1y hinh anh duogc sir dung dé loai b nén ma tir d6 cac burc anh
c6 cac canh mo, trong sudt hoac cac phan tdc.

Bay gid, ching ta s€ tao mot mdt na cé hinh dia tron. Trudce tién, chung t6i s€ do khoang cach tur
trung tam cua hinh anh dén moi gia tri pixel vién. Va chiing t61 lay mdt gia tri ban kinh thuan tién,
sau do stir dung todn tir logic, chung toi s€ tao mdt dia tron. N6 kha don gian, hdy xem ma.



if _name__ =='_ main__"

# load the image

pic = imageio.imread('F:/demo_1.jpg’)

# seperate the row and column values

total_row , total_col , layers = pic.shape

Create vector.

Ogrid is a compact method of creating a multidimensional-
ndarray operations in single lines.

for ex:

>>> 0grid[0:5,0:5]

output: [array([[O],

[1],

[21,

3],

[41D),

array([[0, 1, 2, 3, 4]])]

X,y = np.ogrid[:total_row , :total_col]

# get the center values of the image

cen_x, cen_y = total _row/2 , total_col/2

Measure distance value from center to each border pixel.
To make it easy, we can think it's like, we draw a line from center-
to each edge pixel value --> s**2 = (Y-y)**2 + (X-x)**2
distance_from_the_center = np.sqrt((x-cen_x)**2 + (y-cen_y)**2)

# Select convenient radius value



radius = (total_row/2)

# Using logical operator >'
logical operator to do this task which will return as a value

of True for all the index according to the given condition

circular_pic = distance_from_the_center > radius

let assign value zero for all pixel value that outside the cirular disc.

All the pixel value outside the circular disc, will be black now.

pic[circular_pic] =0
plt.figure(figsize = (10,10))
plt.imshow(pic)

plt.show()
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CHUONG 2. PHAN TiCH ANH VE TINH VOI PYTHON

2.1. Hinh anh vé tinh: Tong quan

Hinh anh vé tinh 1a hinh anh cua Trai dat (hodc cac hanh tinh khac) duoc thu thap bai cac vé tinh
hinh anh. Chinh phii hodc cac cong ty tw nhan c6 thé s& hitu cac vé tinh nay. Cac cong ty hinh anh
vé tinh ban hinh anh bang cach cip phép cho cac chinh phii va doanh nghiép nhu Apple Maps va
Google Maps.
Thiét 1ap hé théng
Céc thu vién sau day duoc yéu cau dé chay du an nay:
Planet’s Python Client
Rasterio: Cac hé thong thong tin dia 1y sir dung GeoTIFF va cac dinh dang khac dé t6
chirc va luu trir cac bd dir li€u raster ¢6 ludi nhu hinh anh vé tinh va mo hinh dia hinh. Rasterio
1a mot thu vién Python doc va ghi cac dinh dang nay va cung cap API Python dya trén mang
Numpy N-chiéu va GeoJSON.
numpy
matplotlib
requests
2.2. Lay dir liéu
Dbi voi trudng hop cu thé nay, chung t6i s& lam viéc v6i Dir liéu Phan xa B& mat (SR). N6i mot
cach don gian, dit liéu SR 14 dit liéu vé tinh da duoc sira chita bang thuat toan dé loai bo bat ky su
can thiép nao khoi bau khi quyén.



https://pypi.org/project/planet/
https://github.com/mapbox/rasterio
http://www.numpy.org/
https://matplotlib.org/
http://docs.python-requests.org/en/master/

Dt li¢u dugce stir dung trong bai tdp nay da dugc tai xuéng tr Planet Explorer. Planet Explorer 1a
mot san pham ctia phong thi nghiém san pham va duoc st dung dé kham phé hinh anh hang ngay
ngay trong trinh duyét ctia chung t6i. Cac phong thi nghi¢m trén hanh tinh van hanh d6i v¢ tinh
chup anh Trai d4t 16n nhat va dit liéu do ho cung cép duoc st dung dé theo doi tham thuc vat dé
do luong san lugng ndng nghiép.

Céc budc can thiét dé tai xudng dir liéu hinh anh.

M¢ lién két: Geojson.io. Pay 1a trinh chinh sura thoi gian nhanh cho dir liéu ban do

Xac dinh Vung quan tam (AOI) AOI 12 ctra s vi tri / dja Iy ma chung t6i mudn 1ay dir liéu.
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Luu toa d AOI dugc tao ¢ dinh dang GeoJSON trong s6 ghi chép Jupyter
# AOI co-ordinates (created via geojson.io)
geojson_geometry = {

"type": "Polygon",
"coordinates": [

{ e

eLatur

[
[438.2666015625,22.27893059841188],
[440.013427734375,22.27893059841188],
[440.013427734375,23.332168306311471,
[438.2666015625,23.332168306311477,
[438.2666015625,22.27893059841188]

]

1
} N
Tao cac bd loc cho pham vi ngay, vang phu séng va hinh hoc. Diu nay s€ cho phép ching toi
tiép tuc han ché tim kiém API dit liéu cua minh.
# get images that overlap with our AOI
geometry filter = {
"type": "GeometryFilter",
"field name": "geometry",



"config": geojson geometry

}

# get images acquired within a date range

date range filter = {

"type": "DateRangeFilter",
"field name": "acquired",

"config": {

"gte": "2016-08-31T00:00:00.0002",
"lte": "2016-09-01T00:00:00.000Z"

}

# only get images which have <50%

cloud cover filter =

"type": "RangeFilter",
"field name": "cloud cover",
"config": {

"lte": 0.5

}
}

# combine our geo, date,

combined filter = {
"type": "AndFilter",
"config": [geometry filter,

}
2.3. Khéa API Planet

cloud coverage

cloud filters

date range filter, cloud cover filter]

Dé sir dung API planet, ban s& can mot khoa APL Tao mot tai khoan (dung thir 14 ngay) tai Planet
Explorer va truy cap khoa API tir day.

Tim kiém: Items and Assets

Céc hinh anh duoc chup bdi cac vé tinh c6 thé duoc phan loai thanh Items and Assets. Trong khi
cac muc dé cap dén mot quan sat duy nhat dugc chup bdi v¢ tinh, cac tai sin mo td mot san pham
c6 the dugce lay tir dir liéu ngudn cua vat pham va co6 thé dugc stir dung cho cac muc dich phéan tich,

truc quan hoac khac

Trong truong hop cua ching toi, chung t61 s& thir va c6 duge mot hinh anh Ve cac hoat dong phan
tich c6 thé dugc tién hanh. Do do, chung t61 mudn c¢6 mot hinh anh 4 bang tan véi dit liéu phod cho
cac gia tri Po, Xanh luc, Xanh lam va Gén hong ngoai. Dé c6 duge hinh anh ma chung t6i mudn,
chung t6i s& chi dinh mot loai mat hang cua PSScene4Band va loai tai sdn.analytic

import os
import json
import requests

from requests.auth import HTTPBasicAuth

# API Key stored as an env variable

PLANET API KEY = os.getenv(
key in quotes

item type = "PSScene4Band"
# API request object

search request = {
"interval": "day",

"item types": [item type],

"PL API KEY'

)

# replace PL API KEY with Planet API



"filter": combined filter

}

# fire off the POST request
search result = \
requests.post (

'https://api.planet.com/data/v1l/quick-search’,
auth=HTTPBaSicAuth(PLANET_API_KEY, 'Y,

Json=search request)

print (json.dumps (search result.json(), indent=1))

2.4. Kich hoat va tai xudng hinh anh

Dé tai hinh anh, chiing ta can kich hoat n6. Khi trang thai kich hoat tré thanh kich hoat, thi chiing

toi co the tai xuong hinh anh quan tam.

Khi trang thai kich hoat thay d6i thanh Ché d6 hoat dong ctia ngudi ding tir ngudi ding khong hoat

dong, ban c6 thé tai xudng hinh anh & dinh dang .tiff.

links = result.json() [u"analytic"][" links"]

self link = links[" self"]
activation link = links["activate"]

# Request activation of the 'analytic' asset:

activate result = \
requests.get (
activation link,
auth=HTTPBasicAuth (PLANET API KEY, ''")
)

activation status result = \
requests.get (
self link,
auth:HTTPBaSicAuth(PLANET_API_KEY, ')
)

print (activation status_ result.json() ["status"])

2.5.Kham pha hinh dnh v¢ tinh

Thu vién python suon Rasterio gitip ban dé dang kham pha anh vé tinh. Hinh dnh vé tinh khong 1a

gi ngoai ludi cac gia tri pixel va do do co6 thé dugce hiéu la mang da chiéu.

Importing the image

import math
import rasterio

import matplotlib.pyplot as plt

image file = "image.tif"

sat data = rasterio.open (image file)

Calculating the dimensions of the image on earth in metres

In [2]:

In [2]:

width in projected units = sat data.bounds.right - sat data.bounds.left



height in projected units = sat data.bounds.top - sat data.bounds.bottom

print ("Width: {}, Height: {}".format(width in projected units, height in proj
ected units))

Width: 19347.0, Height: 17406.0

Rows and Columns

In [3]:
print ("Rows: {}, Columns: {}".format (sat data.height, sat data.width))
Rows: 5802, Columns: 6449
Converting the pixel co-ordinates to longitudes and latitudes
In [4]:
# Upper left pixel
row min = 0
col min = 0
# Lower right pixel. Rows and columns are zero indexing.
row max = sat data.height - 1
col max = sat data.width - 1

# Transform coordinates with the dataset's affine transformation.
topleft = sat data.transform * (row min, col min)

botright = sat data.transform * (row max, col max)

print ("Top left corner coordinates: {}".format (topleft))
print ("Bottom right corner coordinates: {}".format (botright))
Top left corner coordinates: (505761.0, 2180130.0)

Bottom right corner coordinates: (523164.0, 2160786.0)
Bands

The image that we are inspecting is a multispectral image consisting of 4 bands int he order
B,G,R,N where N stands for near infrared.each band is stored as a numpy array.
In [5]:

print (sat _data.count)

# sequence of band indexes
print (sat data.indexes)

4

(1, 2, 3, 4)

Visualising the Satellite Imagery

We will use matplotlib to visualise the image since it essentially consists of arrays.
In [4]:



# Load the 4 bands into 2d arrays - recall that we previously learned PlanetS
cope band order is BGRN.

b, g, r, n = sat data.read()
In [7]:

# Displaying the blue band.

fig = plt.imshow (b)
plt.show()

In [8]:

# Displaying the green band.

fig = plt.imshow (g)
fig.set cmap('gist earth')
plt.show()

In [5]:

# Displaying the red band.

fig = plt.imshow(r)
fig.set cmap('inferno')
plt.colorbar ()
plt.show ()

In [9]:

# Displaying the infrared band.

fig = plt.imshow (n)
fig.set cmap ('winter')
plt.colorbar ()
plt.show()

In [ ]:
2.6.Xir ly anh vé tinh
Tai anh vé tinh.

# load the image



pic = imageio.imread('F:\satimg.jpg’)
plt.figure(figsize = (10,10))
plt.imshow(pic)

plt.show()
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Chung ta hiy xem mot s6 thong tin co ban:
print(f'Shape of the image {pic.shape}')
print(f'hieght {pic.shape[0]} pixels’)
print(f'width {pic.shape[1]} pixels’)

Shape of the image (3725, 4797, 3)

hieght 3725 pixels

width 4797 pixels

C6 mot cai gi d6 thu vi vé hinh anh ndy. Gidng nhu nhiéu hinh anh truc quan khac, mau sic trong
mdi 16p RGB ¢6 ¥ nghia gi d6. Vi du: cuong do ciia mau d6 sé 1a mot dau hidu cho thay do cao
ctia diém dir liéu dia 1y trong pixel. Cudng d6 cia mau xanh s& biéu thi thudc do ctia khia canh va
mau xanh 14 cdy sé& biéu thi d6 doc. Nhimg mau ndy s& giup truyén dat thong tin ndy mot cach
nhanh chong va hiéu qua hon 1a hién thi sb.



« Pixel 6 cho biét: P9 cao
e Pixel mau xanh biéu thi: Aspect
e Pixel mau xanh 14 cay biéu thi: D¢ doc

Co di€u, chi can nhin vao hinh anh day mau sac nay, mot con mat dugc dao tao cé thé bict dugc
do cao la gi, do doc la gi va khia canh 1a gi. Vi vay, d6 l1a y tudng tadi mot s6 y nghia hon cho céc
mau nay de chi ra mét cai gi d6 khoa hoc hon.

Phat hién pixel cao cia moi kénh

# Only Red Pixel value , higher than 180
pic = imageio.imread('F:\satimg.jpg’)
red_mask = pic[:, :, 0] <180
pic[red_mask] =0
plt.figure(figsize=(15,15))
plt.imshow(pic)

# Only Green Pixel value , higher than 180
pic = imageio.imread('F:\satimg.jpg’)
green_mask = pic[:, :, 1] <180
pic[green_mask] = 0
plt.figure(figsize=(15,15))
plt.imshow(pic)

# Only Blue Pixel value , higher than 180
pic = imageio.imread('F:\satimg.jpg’)
blue_mask = pic[:, :, 2] <180
pic[blue_mask] =0
plt.figure(figsize=(15,15))
plt.imshow(pic)

# Composite mask using logical_and

pic = imageio.imread('F:\satimg.jpg’)
final_mask = np.logical_and(red_mask, green_mask, blue_mask)

pic[final_mask] = 40



plt.figure(figsize=(15,15))

plt.imshow(pic)

2.7.Tinh toan chi so thue vt tir hinh anh vé tinh

AVHRR NDVI - Winter

|
’

2.7.1. Chi s6 thuc vat

Chi s6 thyc vat 1a mot chi s6 vé mau xanh ctia bat ky khu vy nao. D6 1a mot bién phap dé theo ddi
stc khde cua tham thye vat. Mot loat dir 1iéu dugc thu thap boi cac cam bién vé tinh va mot loai dit
liéu nhu vy dic biét do cac bude song anh sang duge hip thu va phan xa boi cac cay xanh.

Tham thyc vat diy dic phan chiéu rat nhidu 4nh sang can hong ngoai (khong nhin thdy dugc bang
mit ngudi) so voi anh sang do nhin thiy dugc. Piéu nguoc lai xay ra trong trudng hop tham thuc
vat thua thét. Do d6, khi mot tan cay thay doi tir ting trudng dau mua xudn sang truong thanh vao
cubi mua va tudi gia, cac tinh chat phan xa nay ciing thay doi.

2.7.2. NDVI

Mot trong nhitng chi s6 duogc st dung rong rai nhét dé do thuc vat 1a Chi sd thuc vat khac biét binh
thuong hoéa (NDVI). céc gia tri NDVI nam trong khoang tir +1.0 dén -1.0. N6 duoc phat trién boi



nha khoa hoc NASA Compton Tucker vao nam 1977 va c6 ngudn gdc tir hinh anh vé tinh. N6 ¢6
thé duoc thé hién nhu sau.

PNIR — PRed
PNIR 1 PRed

NDVI =

NDVI so sanh 4nh sang cin hdng ngoai phan xa véi anh sang d6 c6 thé nhin thdy duoc.

<=0.1 0.2t0 0.5 0.6t0 0.2

Areas of barren rock, Sparse vegetation such dense vegetation such

sand, or snow as shrubs and as that found in
grasslands or senescing temperate and tropical
crops forests or crops at their

peak growth stage.

Loi ich cia NDVI

Céc gia tri NDVI dua ra udc tinh so bd vé loai, s6 lugng va tinh trang cta tham thyc vat tai mot noi rat
hitu ich cho céc nha nghién ctru.

Céc gia tri NDVI ciing c6 thé dugc tinh trung binh theo thoi gian dé thiét 1ap cac diéu kién phat trién
trén mot khu vire trong mot thoi gian nhat dinh trong nam. Diéu nay chii yéu gitip xac dinh cac khu vuc
cé su thay doi trong tham thyc vat do cac hoat dong ctia con ngudi nhu pha rimg, xdo tron ty nhién nhu
chay rimg hodc thay doi trong giai doan hién twong ctia nha may.

Tinh toan NDVI cho Khu vuc quan tam cta ching t61

Chiing t6i da co dit liéu dugc tai xudng dudi dang hinh anh tiff. Trong phan nay, ching ta s& tinh toan
va chi s6 NDVI va phan tich né.

Toan bd mi ciing c6 san trén Github tai https:/github.com/parulnith/Satocate-lmagery-Analysis-with-
Python

Dit liéu hinh anh vé tinh ¢6 thé dwoc phan tich trong mot khoang thoi gian dé tim hiéu nguyén nhan ciia
su suy giam tham thyuc vat cho mdt khu vuc. Tuong tu, phan tich cling co thé cho phép chuing 61 chi ra
néu c¢6 nan pha rimg nghiém trong & bat ky khu vue nio c6 thé din dén anh huong cia s néng 1én toan
cau. Du doan vé bdo, han han va 1ii Iut 1a cac linh vuc khac, noi phan tich hinh anh vé tinh dang duoc
ap dung rong rii. Khong c6 cach nao tot hon dé sir dung cong nghé hon 1a 1am viéc trén mot sb van dé
thue su de doa hanh tinh va co thé su dung dir liu tir cac v€ tinh 1a mdt bude theo hudng do.
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