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» PDF

» TIFF

» JPEG

» PNG

» GIF

» BMP - PSD -~ MS Office...
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Portable Network Graphics
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BMP ~ PSD ~ MS Office
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imread

imread

Read image from grap

Syntax
A = imread(filename)
A = imread(filename,fm
A = imread( ___ ,idx)
A = imread( __ ,Name,V:

[A,map] = imread( __ )

[A,map,transparency]

ERIERES mlifess #HEFH

4 METL

Mass « Energy
Transfer Lab

~A

specified by filename, inferring the
ifti-image file, then imread reads the first

b format of the file with the standard file

with the name specified by filename, it

mages from a multi-image file. This syntax
L and HDF4 files. You must specify a

cific options using one or more name-

juments in the previous syntaxes.

filename into A and reads its associated
2 automatically rescaled into the range

RENR FEY Bitmap bmp "bmp'
EEDERED :
( Hierarchical Data Format ) haf har
Joint Photographic Expert Group |jpg = jpaeljpa’ = 'jped’
FERE ZEY Paintbrush pCx pox’
CIETEEERE 0 ong
( Portable Metwork Graphics ) Py Png
ExmEEEEED i e = e
( Tagged Image File Format ) it uf’ =% uff
X5 = HEH o s
( X Windows Dump )}
EfEED : .

gif gif’

( Graphic Interchange Format |

¥ returns the image transparency. This

syntax applies only to PNG, CUR, and ICO files. For PNG files, transparency is the alpha channel,
if one is present. For CUR and ICO files, it is the AND (opacity) mask.




uint
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Bit Depth
B2 AN NS EE S BRI -

MR ESEBESEAUBASEEEIETREY - Elt - WREE
BREnE (3EA ) FH 8 U HESEEZFRA-ERAIEINES 24
AR - S R ALF AR A0 A A/ I AERARRE - Bl - 48 AIADES
HFATE 8 Mg - TU1E 12 AEABRE=1E 16 WA ? BEEAANMS
B E2REENReEERS - \

Algorithms

For maost image file formats, imread uses 8 or fewer bits per color plane to store image pixels. This table lists the class of the returned image array, 4, for the bit depths used by the file formats.

Bit Depth in File Class of Array Returned by imread
1 bit per pizel logical

2 to 8 hits per color plane uintd

9 to 16 bits per pixel uintlé (BMP, JPEG, PHG, and TIFF)

For the 16-bit BMP packed format (5-6-5), MATLAB returns uints
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Imread & 4/

BER X WWOTrKspace
BEER v s’
Recordedimage_TM-6740GE_00-11-1C-FO
op Johs «
[ [ mage ]
[ |EH 480x224 uints
. 1 2 3 4 5
A . ! | !
621 1. 1 156 155 138 105
dz| 120 104 97 107 127
Caa| 3 148 147 160 190 224
4 249 251 253 255 255
wa [ 255 255 255 249 245
6 239 244 249 254 255
i g 255 255 252 253 255
8 252 250 252 255 253
%5 9 254 254 254 254 254
~ |10 254 254 254 254 254
sl 11 254 254 254 254 254
c\u ' | '
et L 254 254 254 254 254
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Imread/J\[] & ~
\(RR1E) or /(5148)
windows % %% MacOS - Linux%#t

Al

> X# > =H > bubble > Bubble column [ese—G—
/[fER#& yinhuang/ T &8 B/0714.pdf|

o CA\Users\ASUS\Desktop\bubble\Bubble column

%
image = imread(['C:/Users/ASUS/Desktop/bubble/20210317/40.0V/RecordedImage_TM-6740GE_00-11-1C-F0-16-91_003.jpz']):
Error using nuead>get full filename (line 570) \

File "C:\Users\ASUS\Desktop\bubble\20210317\40,0V\Recorded Image_TM-6740GE_DO-11-1C-F0-16-91_003.)pg" does not exist,

Error in imxead (line 372)'

fullname = get_full_filename{ filename);

Error in toybu (line 95)
image = imread([ 'C:\Users\ASUS\Desktop\bubble\20210317\40.0V\Recorded Image_TM-6740GE_00-11-1C-F0-16-91_003.jpg'1);
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imshow
Display image

Syntax

imshow({I)
imshow({I,[low high])
imshow({I,[])
imshow({RGB)

imshow({BW)
imshow({X,map)
imshow({filename)
imshow({  ,Name,Value)

himage = imshow{ ___ )

imshow({I,RI)
imshow({X,RX,map)

Description

imshow( I} displays the grayscale image I in a figure. imshow uses the default display range for
the image data type and optimizes figure, axes, and image object properties for image display.

imshow(I,[low high]) digplays the grayscale image I, specifying the display range as a two-
element vector, [Low high]. For more information, see the DisplayRange parameter.

imshow(I,[]) displays the grayscale image I, scaling the display based on the range of pixel
values in I. imshow uses [min{I{:)) max{I(:})] asthe displayrange. imshow displays the
minimum value in I as black and the maximum value as white. For more information, see the
DisplayRange parameter.

imshow(RGE) displays the truecolor image RGE in a figure.

imshow(BW) displays the binary image BW in a figure. For binary images, imshow displays pixels
with the value @ (zero) as black and 1 as white.

imshow(X,map) displays the indexed image X with the colormap map. A colormap matrix can
have any number of rows, but it must have exactly 3 columns. Each row is interpreted as a color,
with the first element specifying the intensity of red, the second green, and the third blue. Color
intensity can be specified on the interval [0, 1].

imshow(filename) displays the image stored in the graphics file specified by filename.

imshow(__ ,MName,Value) displays an image, using name-value pairs to control aspects of the
operation.

himage = imshow( ___ ) returns the image object created by imshow.
imshow(I,RI) displays the image I with associated 2-D spatial referencing object RI.

imshow(X,R¥,map) displays the indexed image X with associated 2-D spatial referencing object
Rx and colormap map.
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imshow Z 4]

4 rina v lnacm-lx_lunwl\ﬁ|UI'_‘l|V€l_El

NAVIGATE 1

Users » iamha » Desktop » - O -
* - C:\Users\iamha\Desktop\bub!
parameter.m ¢ | bootstrap g

figure; imshow( 1-B5)

%% testing bubble size E Y
image = imread{ 'C:/Users/
% img = imbinarize(image, ©
% img = imcrop(img,[l 1 2]

figure; imshow( image) o

%
image = imread{['C:/Users -
figure; imshow{ image);titl

img = imbinarize(image,'a 0 i

Workspace

&

figure; imshow( img);title( -
S Vemeem s S 11 A4 Name - value
-

d Window ' image 630x1200x3 uint8
VMATLAB? See resources for Getti o <-

¢ in trybu (line 95)
2 = imread{['C:/Users/ASUS/I
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Write Image

imwrite . Fc?rljjatlsy.ppo'rtle.d: "bpjp': 'gif','
o _ hdf', “jpg’, ‘jpeg’, 'jp2’, 'jpX’, pcX,
Write image to graphics file pnm’, ‘ppm’, ‘ras’, 'tif', 'tiff’, 'xwd'

Symax 29 — B=[010;111;010];

30 - Al = Imdilate(l-img,B);
imurite(A,filename) 31 - 42 = indilate(Al,B);
imwrite(A,map,filename) 52

33 - il = bwmorph(1-4l, 'open');

34
imwrite( __ ,fmt) 35 - se3=strel( 'disk’,2):

3B - Ad = Imerode(11,s5e3);
imwrite({ ___ ,MName,Value) 5

38 - BW2 = imfi1ll(1-11, 'holes');

39

40 - imwrite{1-BW2,['C:/Users/iamha/Desktop/bubble/0317before/80,0V/"

41 - - end

2 - - end

43 -=  “end




Image Variable in Workspace

whos

Name Size Bytes Class

I 291x240 69840 uints8

- Image matrix: L & Gowee el
Z8: @ . W e e W e e
34 o o & e+ s e s s e .
|
' Onepixel—/
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Image Info: imageinfo('pout.tif’)
Filename C:\Program Files\MATLAB\R2014a\toolbox\images\imdata\pout.tif
FileModDate 25-71,H-2013 16:12:06

FileSize 69004

Format tif

Width 240

Height 291

BitDepth 8

ColorType grayscale

FormatSignature [7373 42 0]

ByteOrder little-endian

BitsPerSample 8

SamplesPerPixel 1

RowsPerStrip 34

StripByteCounts [1x9 double]

XResolution 72

YResolution 72

ResolutionUnit Inch

MaxSampleValue 255

MinSampleValue 0
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colormap

View and set current colormap

Syntax

colormap map
colormap(map)
colormap(target,map)

cmap
cmap

colormap
colormap (target)

+» METL

/" Mass « Energy

Transfer Lab

Description

colormap map sets the colormap for the current figure to one of the predefined colormaps. If
you set the colormap for the figure, then axes and charts in the figure use the same colormap.
The new colormap is the same length (number of colors) as the current colormap. When you use
this syntax, you cannot specify a custom length for the colormap. To learn more about
colormaps, see What Is a Colormap?

colormap{map) sets the colormap for the current figure to the colormap specified by map.

colormap({target,map) sets the colormap for the figure, axes, or chart specified by target,
instead of for the current figure.

cmap = colormap returns the colormap for the current figure as a three-column matrix of RGB
triplets.

cmap = colormap({target) returns the colormap for the figure, axes, or chart specified by
target.



Color example

load spine
image(X)
colormap(map)

Color

yvellow
magenta
cyan
100 red
areen
150
blue
200 white

black
250

300

350

50 100 150 200

250 300

Colormap Name

parula

turbo

double or single RGB Triplet

[1
[1
[@
[1
[@
[@
[1
[@

==

al
1]
1]
al

1 8]

[ R

Data Types: char | double | single |uint3

400

1]
1]
al

AL T
prism
flag

white

uint8 RGB Triplet

[255 255 @]
[255 @ 2557
[@ 255 2557
[255 @ @]

(8 255 @]

[@ @ 255]
[255 255 2557
[8 @ 8]

4 METL
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Color Scale
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EEEEN] mxn
EEEE/ - kx3, k<256

=Z|E (Indexed Images) |EEEREE - TR [0, 1] 1EH

EEETIET  image

EEEAEE T (1, k] BRER EEEAEE T [0, k1] B ESH
ESEEF] mxn

EEEEA/] k%3, k<256 ( EEEFEEERE)

BESE (Intensity Images) |EEEREE - TR [0, 1] 1EH

ESEETIET - imagesc

SEEEHEE TEES(EEZEEANEEESEE - 7T [0, 255] 1 ES
EEEES]D  mxnx3

=% E1€ (Truecolor Images)|EEETIET © image

EEEaEE TR0 1 NER SeENEE - 15 [0, 255] BB
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Imcrop

Crop image
Syntax
Icropped = imcrop
Icropped = imcrop(I)
Xcropped = imcrop(X,cmap)
_ = imcrop(h)
Icropped = imcrop(I,rect)
Xcropped = imcrop(X,cmap,rect)

_ = imcrop(xref,yref, _ )

[ ,rectout] =
[ xrefout, yrefout,
imcrop( __ )

imcrop{ ___ )
] = imcrop(

_)

File

Edit View Insert Tools Desktop Window Help

DEade | M ARAOUVDEL- S |08 | aDd

Copy Position
Set Color »
Fix Aspect Ratio

Crop Image =

Cancel

. METL
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Transfer Lab

Select
Crop
Image.



Imcrop example

%% testing bubble size e B
image = imread('C:/Users/iamha/Desk '“
% 1mage = lmread{ 'C:/Users/1amha/De: < <

% lmg = 1lmblnarlze(1mage, 'adaptive’

img = Imcrop(image,[1 1 224 435 1); o o

figure; imshow( 1mg)
Workspace . ' P
l Name Value = -

image 480x224 uint8

img
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I immultiply(l,I) immultiply(l,0.5)
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Image Addition




Image Thresholding

» FIEE - B BRBEXNN  KEBEX/NDRIEE -
» EEEHABZERL (_E) rEef-
» binary thresholding : BEJE&FRE - AREFRE - WREFRE - ErfA

EEIR -
» Otsu's thresholding : BE2REGER1E - HAIRERFE - ARERERERBI= -
INREGEFREAES=  KBI= PDF - 5= PDF @ KpI=EE& r 5E=EE

EMHENE&E/NE -
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%% testing bul
lmage = lmre:
% 1mage = Im
img = imblna;
lmg = ImCrop(
figure; lmshoy

Workspace

4 METL
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Transfer Lab

; AN’
Converting to binary image by threshold ~

* just black or white

4000 -
3000 -
2000 -

1000







Color to Grayscale

I 4\ Mathi
Other color spaces for presenting a true color image

FBEKXE - EF
BRI 0 RG

SEMHENES - HSV L*a*b*
> _I%_ $ E/\] Tj_ :_Et T;T(’ ﬁ Illustration of the HSV Color Space White

RHREAEE - -

Black
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rgb2gray
Convert RGB image or colormap to grayscale
Syntax

I = rgh2gray(RGBE)

newmap = rgb2gray(map)

Description

I = rgb2gray(RGE) converts the truecolor image RGB to the grayscale image I. The rgb2gray
function converts RGB images to grayscale by eliminating the hue and saturation information
while retaining the luminance. If you have Parallel Computing Toolbox™ installed, rgb2gray can

perform this conversion on a GPU.

newmap = rgb2gray(map) returns a grayscale colormap equivalent to map.

Mass « Energy
Transfer Lab

Algorithms

rgb2gray converts RGE values to grayscale values by forming a weighted sum of the R, G, and B components:
©.2989 * R 4+ ©.537@ * G + 8.1148 * B

These are the same weights used by the rgh2nt=c (Image Processing Toolbox) function to compute the ¥

component.

The coefficients used to calculate grayscale values in rgb2gray are identical to those used to calculate
luminance (E'y) in Rec ITU-R BT.601-7 after rounding to 3 decimal places.

Rec.ITU-R BT.601-7 calculates E'y using the following formula:

©.299 * R 4+ 8,587 * 0 + @.114 * B



IMAGE FILTER
&K 7= (FILTER)

r BEREBEAFTEMAE » XHEBIES (mask) ~ kernel -
r FTENHMZERESEZEZT B ECENEREEELA -
» 1BER: H
» B RNER: AREM{CA =R -
» K388 K &5 (Low pass filter)
» BB K &8 (Median filter)
» RIbEKEs: SR{CYREREZNUE -
> =8B K Es (High pass filter)

— Convolution
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Image Smoothing ( Image Blurring )

I'%I/LIE/1%//L,\//£
» B~ b - HHEZ - KREEM -

> EFEHEBAEEREM - K1 - mikEE - HEER -

> ARRRAZINNGE  MEREBXEMEERD - HAEERE
98 E%?)ﬁﬂb%ﬂ%%& T~ BE

> 1. SETEK
» 2. D ERK
» 3. HEREBK
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matlab filter

» B > SEf » 191E

medfilt2 imgaussfilt filter
2-D median filtering 7-D Gaussian filtering of images 1-D digital filter
Syntax Syntax
y Syntax
J = medfilt2(I) B = imgaussfilt(A)
J = medfilt2(I,[m n]) B = imgaussfilt(A,sigma) y = filter(b,a,x)
J = medfilt2( ___ ,padopt) B = imgaussfilt(___ ,MName,Value) y = filter(b,a,x,zi)
y = filter(b,a,x,zi,dim)
[y,zf] = filter{__ )



Image Edge Detection

» ZzER - BEIEIRES -

» EIEERAEZRIC (HE) -~ #8B= -

» ARECHZIRESZ  mEmEEBEXEMEERS - HIERERINEE =B
BRI A EERZ -

» gradient filter : %E - X B Y EiD Rl —RREMD - BRKEE - PR
£~ PIRE N AR - FERER

» Sobel filter : gradient filter R REVE - (HHAELZ -

» Laplacian filter : #EMNEE - X 8 Y B2 R _REM2 - B8N0 - £
NEGHEM - B 4 FPR -

» Laplacian of Gaussian filter (LoG filter) : 55 Gaussian filter - B
Laplacian filter - JtEE - BKEZ - UREE -

» difference of Gaussian filter (DoG filter) : LoG filter WERIUEE -
mi{E Gaussian filter - ‘FIHEAHE - BE &5 0.3 F 1.0 - HEZEIE .,
#Fir 8l Laplacian filter -
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Description

BlW = edge(1) returns a binary image BW containing 15 where the function finds edges in the
grayscale or binary image I and @s elsewhere. By default, edge uses the Sobel edge detection
method.

— T A - 1w W_a_ . o B = ——— e = Lt b . M _m= . B el jDECIfIEIj

d.

detect.
recuion, or
-
Roberts".

~ts",

the filter.

with a

| B, TAFESNUUT v ,an | = &€dgel _____ ] dl50 retums wne airecuonal graaient IT“EgHIf'.JdE'S. For
the Sobel and Prewitt methods, Gv and Gh correspond to the vertical and horizontal gradients.
For the Roberts methods, Gv and Gh correspond to the gradient at angles of 45° and 135° from
horizontal, respectively. This syntax is valid only when method is "Sobel”, "Prewitt’, or
'Roberts”.
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Edge detection method

Method Description

'Sobel”’ Finds edges at those points where the gradient of the image I is maximum, using
the Sobel approximation to the derivative.

'"Prewitt’ Finds edges at those points where the gradient of I is maximum, using the Prewitt
approximation to the derivative.

'Raberts’ Finds edges at those points where the gradient of I is maximum, using the Roberts
approximation to the derivative.

'log" Finds edges by looking for zero-crossings after filtering I with a Laplacian of
Gaussian (LoG) filter.

'zerocross' Finds edges by looking for zero-crossings after filtering I with a filter that yvou
specify, h
'"Canny " Finds edges by looking for local maxima of the gradient of I. The edge function

calculates the gradient using the derivative of a Gaussian filter. This method uses
two thresholds to detect strong and weak edges, including weak edges in the
output if they are connected to strong edges. By using two thresholds, the Canny
method is less likely than the other methods to be fooled by noise, and more likely
to detect true weak edges.

'approxcanny’ Finds edges using an approximate version of the Canny edge detection algorithm
that provides faster execution time at the expense of less precise detection.
Floating point images are expected to be normalized to the range [0, 1]
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shutterstock.com + 1752416042
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4% _ Amz=zs-google colab (python)
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L, Untitled0.ipynb TEF1205 1204

BUD{EFE Colaboratory T&E12:04 6828

ML2021 HW15 Meta Learning.ipynb

RLERERE ipynb

hw11_domain_adaptation.ipynb
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https://tw511.com/a/01/19882.html
https://ch-hsieh.blogspot.com/2017/04/2d-convolution-matlab.html

https://www.google.com/search?q=matlab+%E5%BD%B1%E5%83%8F%E8%99%95%E7%90%86+%E6%95%I9%ES%AD%B8& sxsrf=ALeKk0O
3AWLcl_nYCTtXHsQj0O_esvOxRg%3A1627223976775&source=hpéei= %Hf9YMebLNC3mAWExLTQDA&lflSIg =AINFCbYAAAAAYP2FuAB
wjihhL86haXy5YgFMIr719j09&o0q=&gs_lcp=Cgdnd3Mtd2l6EAEYADIHCCMQ6gIQJzIHCCMQ6g1QJzIHCCMQ6g1QJzIHCCMQ6gIQJZIHCCM
Q6g1QJzIHCCMQ6gIQJzIHCCMQ6gIQJZIHCCMQ6gIQJZIHCCMQ6gIQJZIHCCMQ6gIQJ1AAWABZUgPOAXAAeAGAAeMGiAH] BpIBAZYtMZgBA
KoBB2d3cy13aXqwAQoé&sclient=gws-wiz

https://www.google.com/search?q=RGB+%E9%BB%IE%E6%93%B4%E6%I5%AI%E6%I6%BIRET%A8%BBIESKBCHF &sxsrf=ALeKk01-
pJUBKKIsLccjAEKWFtz0ic8VYQ¥%3A1627230150333&ei=x0_9YM7qE4qGr7wPqtKSO0A8&0q=RGB+%E9%BB%IEXE6%9I3%B4%E6%I5%AI%E
6%96%B9%E7%A8%SB%E5%BC%8F&gs_lcp=ngnd3Mtd2[6EAM6ngjELADECc6BAgjECcéBQghEKABSgQIQRgBULKlCljz4gpg3ugKaANwA
HgBgAGDAYgBpAeSAQQxMC4zmAEAOAEBqgEHZ3dzL XdpesgBACABAQ&sclient=gws-
wiz&ved=0ahUKEwjO5c_YOP7xAhUKw4sBHSqpBPoQ4dUDCA8&uact=5

http://ip.csie.ncu.edu.tw/course/IP/IP1604cp.pdf

https://web.ntnu.edu.tw/~algo/Image.html

https://ch-hsieh.blogspot.com/2017/04/2d-convolution-matlab.html
https://www.rainbow88shop.com/blog/posts/%E4%BB%80%E9%BA%BCHE6%IBBAFRES%E3%SFHET%BABAORE3%80%81%EBBATHAIKE
6%9E%I0%ES%BARAGKE3%80%81dpi%E3%80%81ppibEF%BCHECRE7%ICKEBIEI%S0%IIRE7%RAF%87HEEK%9I6%87%E7%ABRAORES%BO%B1%
E5%A4%A0%E4%BA%86
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https://tw511.com/a/01/19882.html
https://ch-hsieh.blogspot.com/2017/04/2d-convolution-matlab.html
http://ip.csie.ncu.edu.tw/course/IP/IP1604cp.pdf
https://web.ntnu.edu.tw/~algo/Image.html
https://ch-hsieh.blogspot.com/2017/04/2d-convolution-matlab.html
https://www.rainbow88shop.com/blog/posts/%E4%BB%80%E9%BA%BC%E6%98%AF%E5%83%8F%E7%B4%A0%E3%80%81%E8%A7%A3%E6%9E%90%E5%BA%A6%E3%80%81dpi%E3%80%81ppi%EF%BC%8C%E7%9C%8B%E9%80%99%E7%AF%87%E6%96%87%E7%AB%A0%E5%B0%B1%E5%A4%A0%E4%BA%86
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https://kknews.cc/zh-tw/digital/b44ggq9.html
https://info.aiim.org/aiim-blog/how-to-select-the-right-file-format
https://zh.wikipedia.org/wiki/%E5%8F%8D%E6%96%9C%E7%BAY%BF
https://codertw.com/%E7%A8%8B%ES%BC%EFBE8%BAA%IEREB%A8%80/475493/
http://www.ctk.com.tw/jackweb/graphic/Knowledge/element_color.htm
https://zh.wikipedia.org/wiki/%E4%B8%89%E5%8E%IF%E8%89%B2%ES%85%89%E6%A8%A1%ES%BCHEF
http://mirlab.org/jang/books/matlabprogramming4beginner/19-

4 1mageReadAndWrite.asp?title=19-
4%20%BCV%B‘?%B3%CG%C§%KE%D7%KA%BA%C5%AA%A8%FA%BBP%BCg%A4J

https://www.mathworks.com/help/matlab/ref/colormap.html
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https://www.mathworks.com/help/images/ref/immultiply.html
http://163.13.127.10/pages/cht/courses/yen/proj105/pdf/day3.pdf
http://ip.csie.ncu.edu.tw/course/IP/IP1606cp.pdf
https://codingnote.cc/zh-tw/p/240493/
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https://kknews.cc/zh-tw/digital/b44gqq9.html
https://info.aiim.org/aiim-blog/how-to-select-the-right-file-format
https://zh.wikipedia.org/wiki/%E5%8F%8D%E6%96%9C%E7%BA%BF
https://codertw.com/%E7%A8%8B%E5%BC%8F%E8%AA%9E%E8%A8%80/475493/
http://www.ctk.com.tw/jackweb/graphic/Knowledge/element_color.htm
https://zh.wikipedia.org/wiki/%E4%B8%89%E5%8E%9F%E8%89%B2%E5%85%89%E6%A8%A1%E5%BC%8F
http://mirlab.org/jang/books/matlabprogramming4beginner/19-4_imageReadAndWrite.asp?title=19-4%20%BCv%B9%B3%C0%C9%AE%D7%AA%BA%C5%AA%A8%FA%BBP%BCg%A4J
https://www.mathworks.com/help/matlab/ref/colormap.html
https://www.mathworks.com/help/images/ref/immultiply.html
http://163.13.127.10/pages/cht/courses/yen/proj105/pdf/day3.pdf
http://ip.csie.ncu.edu.tw/course/IP/IP1606cp.pdf
https://codingnote.cc/zh-tw/p/240493/
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