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Broadcast Yourself™


http://images.google.co.jp/imgres?imgurl=http://www.alab.t.u-tokyo.ac.jp/%7Eando/finger3.jpg&imgrefurl=http://www.alab.t.u-tokyo.ac.jp/%7Eando/CGOj.htm&h=533&w=533&sz=50&hl=ja&start=3&sig2=OuXs1_up-2Kk-H0KOF31XQ&tbnid=rfpN4WZSoMkngM:&tbnh=132&tbnw=132&ei=kjb6R5rDFoOs6gPwmP3mAw&prev=/images?q=%E6%8C%87%E7%B4%8B%E7%94%BB%E5%83%8F&hl=ja&rls=GFRC,GFRC:2006-52,GFRC:ja&sa=G
http://images.google.co.jp/imgres?imgurl=http://www.alab.t.u-tokyo.ac.jp/%7Eando/finger3.jpg&imgrefurl=http://www.alab.t.u-tokyo.ac.jp/%7Eando/CGOj.htm&h=533&w=533&sz=50&hl=ja&start=3&sig2=OuXs1_up-2Kk-H0KOF31XQ&tbnid=rfpN4WZSoMkngM:&tbnh=132&tbnw=132&ei=kjb6R5rDFoOs6gPwmP3mAw&prev=/images?q=%E6%8C%87%E7%B4%8B%E7%94%BB%E5%83%8F&hl=ja&rls=GFRC,GFRC:2006-52,GFRC:ja&sa=G
http://www.tbs.co.jp/digi6/information_20050927.html
http://www.tbs.co.jp/digi6/information_20050927.html
http://jp.youtube.com/
http://jp.youtube.com/
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The flow of analysis

o T—AINSIBEREERDEHL. [FERNSAIFEN

- ernalized:
&Jor projection of
possible future Verbalized &/or

events

Internalized: Absorbed & Knowledge
understood by the
human mind

Processed & Analyzed:

A reconstructed picture

of historical events Ext

Information ilustrated

Captured & Stored

Data
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BIROER (XFvD)

® SAATERE (raster scan)
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IAIER (DDF)
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“EIfRZER” (image space)
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EM{RZERE] RN 1 2= 1E1{5

E1RTT

A point in the image space corresponds to an image
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o h3—EHFT —H(E. EVEILTEICRGBMD3D
DFvRIVOEFOHAEDE

pixel = [red, green, blue] ———

on 1T m FUDEHR : n x m ETVILOEYE
o NF—ER : 1D2DETIUEZDDF Vo RILDOEUEZESFD
e red, green, blue.
of5ll : 100x100DH>—(E AR
=3x100x100=30000D:R7cDRI N



o NumpyZz-{>ih—h33

o FANEEZ(EOT “2"DEFZNTNUICTS
AEJL = 0. BEYIL =255

enumpy.array Z{E> T —AZ#9 3
e Reshape ZEXTRININS 7 x 7 DITHZKEDHD

o 7x7 DfTHNZT)> T B
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L Drive

[

De

8 % ©

New

My Drive

Shared with me

Recent

Starred

Trash

Storage

8.2 GB of 15 GB used

Buy storage

#4#& : Google DrivenJA)NAITETYT

Q, Searchin Drive v
My Drive ~

@ My Drive trash is changing. Starting October 13, items will be automatically deleted forever after they've be:
more

Quick Access

B basis_of_python_1.ipynb introduction.ipynb . imageprocessing1.ipynb
You edited today You edited today You uploaded today
Folders

Colab Notebooks BB Google Buzz BB 'mgpata
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» @@ bin
» @ boot
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o GPU NDER I A
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° from google.calab import drive
drive.mount( /content/drive’)
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O' from google.colab import drive

drive.mount (" /content/drive’)

Google Drivet Dzt

Go to this URL in a browser: https://accounts.google. comfo/oauth?/auth?c

Enter vour authorization code:

[

|

4

[~

G Google [COD1>

°© @ © 0 @

8]

THI> SOER

[Google Drive File Stream ] (C#&)
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Google Drive File Stream /'
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from google.colab import drive
drive.mount (' /content/drive’)

Go to thig URL in a browser: https://accoun

Enter wvour authorization code:
[2CsrJOS3FEF400eJs4gqga]
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Drive_tDJ74 )& &5eshdhVahE::

° from skimage import io
from skimage import data
fdata dir = *./ImgData/’
data dir = "./drive/My Drive/ImgData/’
filename = data dir + "moon.png’
moon = io.imread(filename]

Google Drive D
I74 I DINA%Z e &%

0. imshow(moon)
i0.show()
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OpenCV / scikit-image



If interested, try at home ©

http://docs.opencv.org/3.0-
beta/doc/py tutorials/py tutorials.html

o CV = “Computer Vision”

o KRR REIERFENTS173Y (BAE%EF) HhHEfan
(A%

o PythonRBICS1J3UN RSN TS

o3F) FZFAAET IAIBNTIEAOTULRWZS,
AA M= IVHBIIERE,

e http://opencv.org



http://docs.opencv.org/3.0-beta/doc/py_tutorials/py_tutorials.html

o Python HEIGALIES (T SV
o Numpy arraysz#|

o JL—AT—)ViE&(F 2R chcd (array) T&IR
e http://scikit-image.org

£ http://www.scipy-lectures.org/packages/scikit-image/



http://scikit-image.org/

7—S0BI8

e skimage.datalCFHRAEIN TL\DEERZ St H

from skimage import data
coins = data.coins()

o J7{ LS E Rz HAH © skimage.io.imread()

from skimage import io
filename = 'moon.png’
moon = io.imread(filename)




[BEROBIFRAL

o BIRMOZERR : skimage.io.imshow()

io.imshow(coins)

50 100 150 200 250 300 350

o BI{GHRYAX

print( “Dimensions of the coin image: ", coins.shape )
print("Dimensions of the moon image: ", moon.shape )

Dimensions of the coin image: (303, 384)
Dimensions of the moon image: (1955, 2000, 4)

o IEEEDEm K. 58/]\. F13

print("Minimum value for image coins: ", coins.min() )
print ("Maximum value for image coins: ", coins.max() )

print ("Average value for image coins: ", coins.mean() ) Min:!-mum value for :!-mage CO:!.I'IS: 1
Maximum value for image coins: 252
Average value for image coins: 96.8555160204




eskimage H'5 io Z1>ih—hd3
o “coffee.tiff” Z5cHAAT. BJfRIET S

o BHHROYA XEET DT EZKDD




EIREACY, BIZRLAILOLIE

BT —S18E, EhiE, BMELLE




FIEIEANOYIAYS

o HEEADTITX

200 1

print("pixel value of image coins at location (200,100): ", coins[200,100] )
print("pixel value of image moon at location (100,300): ", moon[100,300] )

coins[200,100] = 0
print("New value of image coins at piel (200,100): ", coins[200,100] )

pixel value of image coins at location (200,100): 165
pixel value of image moon at location (100,300): [255 255 255 @]
New value of image coins at piel (200,100): @

“moon” & 4 DD{EZ#HF D! : red, green, blue, alpha (BEE)



HEIEADYEIATS

¢ (0,0) : EFROAELL

%) pythonTl(d. 0 IBIGES

Image type coordinates

2D grayscale

OM™

(row, col)

2D multichannel
(RGB)

(row, col, ch)

3D grayscale

(pIn, row, col)

3D multichannel

(pIn, row, col, ch)




o 1EZR(CDZE, (Red,Green,Blue) O3Fv>RILOEUE

o7 —4%.shape &{FE>THEZRLLD

o ENENOFv>RIUC, 0 i 255 FTOEHN AOTLS
of5ll : 7 (255, 0, 0)

o PythonT, ZNENOFVoRIVCT IR T BICIE
[row, col, 0 or 1 or 2]



Ho—EFSTL—RT — )V BRI

e (red, green, blue) = value
o BHRZIA : rgb2gray

from skimage.color import rgb2gray
from skimage import data

from skimage import io

img = data.astronaut()

img_gray = rgb2gray(img)
io.imshow(img)

io.imshow(img_gray)

o 100 200 300 400 500 0 100 200 300 400 500

Input color image Output gray image



1> b A M

o HIZRfE : (—R%AYIC(X)0 ~ 255 ZHWNS3

o ERR(C(FX. ZORDEENVEEHE (CUMENRVEHREZ L)
o FECDEIRTI(E [50, 100]DIELMRLY
o 1> hS A MMEW Low contrast image

e skimage.exposure : BEIROI> MSANzsEE (FIFHT3IEER
IEDIEZ/L63) I BEENMREENTULS




I NS AM#EAFE

o 7J /7?@1_-
FEVERZIF5 LT3 (BA2<93)

o IBEELAN I AZAWIY M A MEHIE
o B D2 FAVT, EEBZRHIEL. >N A Nz

o IR REZE R
o IEE(ED D EEHIZ[0, 255](CILTS




Histogram equalization

e “Histogram_Equalization.py” ZFIFE >

Low contrast image Contrast stretching Histogram egualization  Adaptive equalization
..uﬂ' :.:.":':_ 7 *..:- % ~'M_: E - - "*‘ﬂ“l‘-‘:'! . oo .

Output images

N g
f W

SEEHR SR EANI 5L
1e4 i,:j —ﬂﬁ ﬁ}l_ﬁ\i’:j —ﬂﬁ
2446 Lo
o 16351 f/ BREEOEINIS L
H YEEEESE : [0:1]
5 1223 |
& .
E i
= 0612 1
red curve : EEDEE
0.000 . .
0.0 05 10 0.0 05 10 00 05 10 0.0 05 10
Pixal intensity Pixel intensity Pixel intensity Pixal intensity

Source: http://scikit-image.org/docs/stable/auto_examples/color_exposure/plot_equalize.html#sphx-glr-
auto-examples-color-exposure-plot-equalize-py



e skimage N5 data Zz1>ih—hd93

eo“chelsea"z5cHAAT. red channel > 160 &> TUL\BIHE
%% green [0, 255, 0]IC EZE=LT. Fr

e Note on data type

cat = data.chelsea() # load the cat image
reddish = cat[;, :, 0] > 160

Data type Range

uint8 0 to 255

uint16 0 to 65535
uint32 0 to 232

float -1to1or0to1
int8 -128 to 127
int16 -32768 to 32767
int32 -231t0231 -1
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Segmentation
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Load the coin image

e skimage.data

import numpy as np

from skimage import data, io
coins = data.coins()
io.imshow(coins)

200




RMECLDEI A T—23>

o BEE : BIRNBMELDEINERIR., EINEESR

e Example:

EME : 100 EME : 150
segmented_img = np.zeros(coins.shape) segmented_img = np.zeros(coins.shape)
mask = coins[:,:] > 100 mask = coins[:,:] > 150
segmented_img[mask] = 255 segmented_img[mask] = 255
io.imshow(segmented_img) io.imshow(segmented_img)
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150
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200
=0 1B . il a0
0060
0

300
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o 50 100 150 200 250 300 350
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CIEZ2

C O ECIC

[ LS UVME]
(threshold)
| REE?

=(0)

7




o EANITLADE =UE VB

" F9(255)
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EDRTR

o IEEEOD N, BI=EBE =TI LHENWCH MMM TULAE
BESRL
o BH=ThH, BIRINEEENSVEZRE (BLLUIZEDHE) HFT1T

o HITDHENEL. Eﬁa’iﬂwl_b ﬁ@%éﬁﬂ@(ié’?w(gﬁﬁaﬁﬂi
HUTUES

import matplotlib.pyplot as plt
histo = np.histogram(coins, bins=np.arange(@, 256))
plt.plot(histo[1] [@:255], histo[@])

0 ey .
1200 A . .. . ..
1000 1 100 .

800 - 150 . . . .

a ......
300

o 30 100 150 200 250 0 50 100 150 200 250 300 350

e00 4

400 1

200 1 250
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Filling the holes

o IRFROANAIZHDDAI TET. 1 > DOnBElEZ
o ndi.binary_fill_holes()ZzFF

from scipy import ndimage as ndi
fill_coins = ndi.binary_fill_holes(edges)
io.imshow(fill _coins)
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50

900000
100 -
o000
150
.fYryry
1 O o0® 000
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300
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o EER D = RlER (BUL(EAER) O]
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o 4 EiGE 8T
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Removing small objects

o SNUDJENINETED, AETEFATSTI NIRBO Tt NI AN
BLDOT, ASSEFTYILT, Bk

e ndi.label function Z¥

label_objects, nb_labels = ndi.label(fill_coins)
sizes = np.bincount(label_objects.ravel())
mask_sizes = sizes > 20

mask_sizes[@] = 0

coins_cleaned = mask_sizes[label_objects]
io.imshow(coins_cleaned)

100 100

150 150

®e® 000
50 100 150 20 250 300 350

200 200

250 250

300 300

0 50 100 150 200 250 300 350
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YE{E DI IVINAD

0| 0| O 0.11]0.11|0.11 0.05 | 0.05 | 0.05
0| 1|0 0.11]0.12|0.11 0.05 | 0.60 | 0.05

0| 0] 0 0.11]0.11|0.11 0.05 | 0.05 | 0.05
BIMNEDAAL—3 EHEFROHD b ESOFEEHE
(FOFEEHAH) + A~ L—4 RHEHA~AL—4
(F#/1E) (IZIT@ELNERE)

http://codezine.jp/article/detail/129 56
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o HER EOREZRZF.LEVIBFITEIE TRISHDOTE

o B ENEPIFEH LB
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Painting images with labels

o —FEFDOMEEECID(label)Z D133
e ndi.label

labeled_coins, _ = ndi.label(coins_cleaned)
io.imshow(labeled coins)
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250

300

0 50 100 150 200 250 300 350



Visualize results (1)

e label2rgb() TINILCEIRZIUIEEBZS5 X TRIMRAL.

from skimage.color import label2rgb
image_label_overlay = label2rgb(labeled_coins, image=coins)
io.imshow(image_label_overlay)

100
150
200
250

00




Visualize results (2)

o AT hDIEFR%ZTI1RAL
e skimage.morphology.erosion

contours = segmentation ” ndi.binary_erosion(segmentation, np.ones((5,5)))

from skimage.color import gray2rgb
coins_rgb = 'gray2rgbi(coins) 0
coins_rgb[contours] = [0,255,0]
io.imshow(coins_rgb)

160
150
200
250

300







= 1 (thresholding)

o "camera”B{ROMFEUHL
o EEEIEDE AN T ABJHR1E
o BHOBMEZFHWT, ©J X/T—/EI/OD%“:%’ZJ:E/\JI’) '

ot
e skimage.data.camera()
e numpy.histogram()
o BRACHIZNINUCIET 5E
Image.reshape(-1)



e “astronaut” Eff% MM AH. RGBT ENENDESGZFR <L
CHLD

ek>b:
eimage = data.astronaut()
eimage.shape: (512L, 512L, 3L)



o 4 DOEHK(IML.Lff, im2.tiff, im3.tiff, im4.tiff)Z55AAA T, DB
FBZET—DDEUFEAET, RIFLLD |

okt>h:
o BIIRDFHAH : i0.imread
o BHROAZZ : shape attribute

o BYROFEAML : numpy.zero (specify np.uint8 for the type
to show nice results)

o BHBRDIEFF io.imsave



= 4 (downsampling)

o“atronaut” BEiffEFEHAH, BUFRZ257D 1 DA XTI Y
N IACES
o B ZFIH TS

ok>b
e from skimage.transform import downscale_local_mean

edownscale_local_mean(image, (2,2,1))
— 2X2X 104> RITHEIEEZ KD TZEDEZFI A




o“coins"Biffz i A AR MAMRERZIUTHLD

ek h:
e from skimage import data, io
@ coins = data.coins()
o361R—>



Advance
BRI AZPTHED




o“camera"B{f&iiHAH. T

XDLICHR (FD : EFROH

O FZER : BEBRROHHIEOY A ADF5) ONDBEZREZETOL

33570931

0
100
00

JO0 -

MaHER
(NIE—c)? + (- )" <R,

)

(i,)) : ETIDEEE
(ci¢) @ FHOBIDEELR
R : FHOF#E




camera = data.camera() # foad the image camera
io. imshow(camera) ¥ Display the image
io.show()

import numpy as np
nrows, ncols = camera.shape # et the dimension of the image

¥ (number of rows and number of columns)
cnt_row, cnt_col = nrows / 2, ncols / 2 ¥ Center of the disk

cameraZ = camera.copy()
for row in rangeinrows): ¥ EEOHF TR DIEY &L
for col in rangelncols): # EEDEFHEOIELY &L
FHBEORIZDNT, EEFEDDOD S DESMOETER (HDFEE) LUBLATOAE, Z57F5TH,
outer flag = ((row - cnt _row)*x? + (col - cnt col)%%Z > (nrows / 2)%%x2)
if outer_flag: ¥ FDEMEFF-HIE,
cameraZlrow,col] = 0 ¢ EZE#NEFO (£) IF 85

io. imshow(cameraZ?) % Display the image
io.show()

100
200
300 p y

400




e 4 : Advance (downsampling)

o/;atoléonaut” Bl{§zRAHAH, BUFE270 1 OYAX (AT H T
o FAINDEZROFITER KD T, FEHRO1BZROIEICT S

S U
ok>b | |
o floatBL(CEHAL T —HZHS i
esimage = data.astronaut().astype(float)
0 1TEFDERDEUS
enrows, ncols, _ = image.shape (color image (& 3/X7T)

e unsigned int8 BYCRT
*jo.imshow(result.astype(np.uint8))



o”atronaut” ERZFEHAH. IR (D BHROFID, F1=F
R : BEUROHHEOYAADES) OHNDEZREEZSET0LIDIOY
A

ek>h:
026R—Oh7—)\—->3>



ek>bh:
o60R—



o “Text.bmp"Z&5idiAdr. THFAMBEEZEMEZFWTEI A>T —
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