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Today we are going to discuss about basic image processing techniques. Before going to
show you the code implementation, let me tell you brief discussion where exactly these
image processing techniques are helpful. In traditional ML algorithms or machine learning

algorithms in order to feed this data, we have to extract features manually.



(Refer Slide Time: 00:49)

L)

It means someone should know the domain knowledge and they have to extract the features
from the images. Suppose, in our image dataset an image contains several features, to extract
those features these basic image processing techniques will be helpful. Now coming back
,maybe you want to extract each pixel or in other way you just want to take the average
values. Suppose I have an image. This is only one channel image. And I want to take the

average values of each and every pixel for a 3 by 3 kernel.
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That means, from this original image I will keep a 3 cross 3 kernel like this at a particular
single pixel pixel 1. Now, I will find average value so that I will get another image where
each pixel is obtained by this particular average value. Now, what happens every pixel has a
new feature every pixel of this particular image has a new feature. All these things will come
under image processing techniques only this is where the importance of image processing

techniques will come in machine learning problems.
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Now coming back to deep learning problems, especially for on images, images where
suppose in deep learning there is nothing like manual feature extraction, features are
extracted when training goes on by default by the model itself. So, what are the requirement

of image processing techniques here?

Suppose, let us take some VGGNET model or RESNET model. Maybe you do not know
what these are. But not necessary. Just imagine that there are some models of deep learning,
especially in CNNs models. Likewise, several models will be there. Now, how the expected
data means image data means they want image data to be in a particular format they want

image data to be in a particular format.
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Suppose, I have images some around some 1800 cross 1400 this is the size of the each and
every image or some 1800 cross 1300 or 1200 cross 400 maybe suppose I have some 100
images in a particular data set and each and every image contains consists of these sort of
dimension. They have unique dimensions. But at the end of the day if you want to feed these

kinds of entire data into particular DL model, every image should be in a particular size only.
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Suppose, this model accepts input in the form of 224 cross 224, so what happens? Before
feeding this entire image data or each and every image into this particular model you just
have to resize each and every image in this particular entire training data to the size of 224
cross 224. This is one such case of necessity of our requirement of image processing
technique that is nothing but resize operation. Now coming back to in one more case we will

I will tell you.
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Suppose in DL model DL models are very much hungry of data. In the sense, in order that the
model to be performed well they need lot of data lots of lots of data but we have only one
such sort of data. Suppose, I have 1 image suppose maybe you have some 100 images in a

particular given training data set but [ want to increase this entire data to some 1000 data sets.
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So, what should I do? I will take a single image and I will do several image processing
operations on this particular image alone and I will generate new images out of it. At that

point of time also basic image processing techniques will help you.
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One such operation is maybe I have rotated each and every image suppose 1 image is like this
and I want to rotate the image to 25 degrees some 30 degrees like 40 degrees likewise one
such operation is rotation and the same image I want to increase the brightness up to some

other value brightness 1, brightness 2, brightness 3.

Or also I will I want to do some special operation special filter operation. Likewise in
summary [ can say that in machine learning and deep learning problems basic image
processing techniques are very much helpful in order that the model to be performed well.

That is the whole summary.
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The entire lecture has been divided into 3 parts, first one is some basic modifications. Basic
modifications like resizing operation suppose image is having large size I want to reduce it to
some smaller sizes. Second thing is rotate; I want to rotate the image to a particular degree to
a particular degree. And one more thing is I want to transpose the image another image is

nothing but a matrix only transpose version of a matrix in another way.

All these operations come under basic modifications of image processing. Second thing is
enhancement techniques. Third thing is spatial filter operations. In this lecture I will discuss 3
things, first one is basic modifications, second thing is enhancement operation and the last
thing is spatial filter operation on the given images. I will show you through the code how

exactly to do it later on.
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Before that let me give a brief introduction, usually in python we have several image
processing libraries are available like scikit image is one such a library, second thing is
Matplotlib, Matplotlib is for even to extract some information from the image at the same
time to visualize the image also to visualize the image also. Third thing is pillow, one such

library. Next thing is OpenCV. This is one such library.

So, keep in mind that end of the day in python there are several libraries that are available for

us to do basic image processing techniques. That is the final summary.
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Whatsoever, but here in this lecture I mostly focus on pillow. Using pillow library let us see
using pillow library let us see what sorts of operations are to be done or can be done. Open
the drive google drive, see here see here here I have downloaded some chest extra data set.
Here, if you observe the original image is this one. This is the original image. I have
downloaded this one from the kaggle chest x-ray data set that is available just like the chest X

ray images here.

This is some around some 2 GB data is available I have downloaded that data and I have
started using those images to explain this entire process. Like suppose, this is what the
original image looks like. So what happens is I have loaded this image and I have done some
basic image processing operations and I have saved them back to these files like rotate the

image, resize the image and transpose the picture, crop the picture. Let me show you.
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- Load a particular image from a path

© fron PIL import Tmge |
import matplotLib.pyplet s plt
(" Chest-XRay-Dataset /TH-0L15-0001 . jpeg")
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As I have already told you see here you just have to in order that to use a google colab file
you just first go to go and use this mount drive google drive, later on here you just have to go
through this running this code I will just explain what are the operations are available. See
here we are using pillow library here from pillow or PIL we will import image later you
should give a particular correct path to whichever image you load here that is very much

important all the remaining steps are not that difficult.

So, what happens is I just loaded this image see here and I have shown the image here. See
this is very large image, let us see in which format the image is like jpeg format here.
Similarly, L indicates only one channel. The next thing is type of image. It is a image file
class from the pillow library that provides image module. Just import that one image that will

help you to load this image jpeg file.
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Next thing is I just want to extract what is the height and height of width of the image so that
we will get to know the size of this entire image. See here width and height image size it is
having some 1858 to 2090. Very huge image actually. So, usually the CNN algorithms
whatever we use later on all of them will expect the input data somewhere around from 224

to 224, 512 to 512, 256 to 256 likewise.

So, the first operation I will discuss is resizing operation. This image contains 1858 to 2090.
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Now, I want to resize this image to some 256 cross 256, similarly 512 cross 512. This

operation can be done using this code. Just go through this code ,you will get to know easily.
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WORK_DEMD/Chest-XRay-Tataset /resized_picture.jpa")

x0 M
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- Rotation of the Image

e. xotate(40)
Jdrive/MyDrive/NETEL NORK DENO/Chest~KRay-Dataset/rotated picture. ipg")

© [ £ig, ax = plt.subplots|

ws=l, ncols=2, figsize=(10, 7), dpi=8), sharex-True, sharey-True)
)
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Now image has been resized, see here from this image to this image you can see here. After
doing this operation you can even directly go and save this one here using this code. Actually
I have commented out; just uncomment that line and you can say wherever you want to save
this line giving this particular path is very important other than that everything else is simple

only.
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See here after saving this one you can see here resize the picture see original image is this

much size this much size I have just modified it to 256 plus 256. That is one first operation.
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Now, let us get back to another operation rotation operation see here using image underscore
resize dot rotate we are using rotate here you can directly rotate this image there. They have
given something like 90 degrees see if I keep this image in 90 degrees or that will be given
like this and I have saved this file also here see rotated picture. Now, that is rotation operation
even you can keeps like 45 degrees or 60 degrees or 70 degrees. Whatever you want all these

things will be helpful in data augmentation.
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« Cropping an Image
Q

([ area=(c, 0, 128, 128)
| resize crop(ares

© #tig, ax = pls.subplots(nrous=l, rcols=2, figaize=(10, 7), dpi=30, sharex=True, sharey=True)
display(ing_resize)
print('original size of the inage: ',ing_resize.size)
print("\r\n")
display(ing_cropped)
print('Cropped Inage size: ',ing_cropped.size)

#£ig.tight_layout()

# ax[0].set_title("Original Inage")

# ax[1].set_title("Cropped Image’)

# ax[0] . imshow(ing_resize, cmap='cray’)
# ax{1].inshow(ing_cropped, cnap='gray’)
# plt.show()
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Now, coming back to cropping the image. Suppose I have this huge image of 256 to 256
length but I want to extract a particular portion from this image. At that point of time, you
will get to know you will see the help of cropping an image very important. See from this
entire portion I have just taken out this 128 comma 128 part from here to here and it has been
saved as another. What we have seen first one is resizing second one is rotation third one is

cropping.
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~ 2. Image Enhancement Module

o
[ ] ing_256by256 = im e( (256, 256))
img_512by512 2)
img_256by256. rive/NPTEL WORK DEMO/ Tnage resized 256.jpg" )
= img_512by512. /NPTEL WORK_DEMO/ Inage resized 512.jpg")
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Now, let us get back to transpose of the image you can see here transposing picture this is
how the transpose picture will look like. Whereas, the original picture will look like this. This

is 90 degrees rotated image. These are the few basic modification operations done here.
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il 2. Image Enhancement Module

O (1 img_256by256 = image.resize( (256, 256))
img_512by512 = image.resize((512,512))
img_256by256. save (" /o WORK_DEMO/Tnage 256.3pg")
img_512by512. save(" /o WORK_DEMO/Inage 512.9pg")

[ ) #ig, ax = plt.subplots(nrows=l, ncols=2, figsize=(10, 7), dpi=8), sharex=True, sharey=True|
#£ig.tight_layout()
ax(0].set_title|"256256 Inage")
ax(1].s0t_title|"512¢512 Inage"| ‘
ax(0). inghow(ing_256by256, cmap="cray’)
ax(1]. inshow(ing_5120y512, cmap="cray’)
plt.show()

256256 Image 512512 Image
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q © fron PIL import Tnage
irport matplotlib.pyplot as plt
import numpy es np

{x] ing_512 = Inage.operk” WORK_DENO/Inage. 512.5pg")
display(ing_input)
- print(iag_inpat.size)

print(type(ing_512))
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<class 'BIL. JpecTnagePlugin. JpeglnageFile'>
{x]
5 © img_25¢ = Inage.open(" {content/drive/MyDrive/NPTEL WORK DENO/Image_cnhancenent/resized 256.3pg")

img_256_hrray = np.acray(ing_256)
display(ing 256]
print(ing_256.51ze)
print(tyse(ing_256))
print(tyre(ing_156 Acray))

(256, 256)
<class 'PIL.JpecTmagePlugin. Jpeginagerile >
o <class 'numpy.néarray">

[ ) from PIL import InageEahence
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<class 'PIL. JpegInagePlugin. JpegInageFile'>
<class ‘numpy.ndazray’>

© fron PIL inport InageEahence

InageEshance nodule conteins varicus classes which will be used for image enhancenent
Classes are as follows

1. Brightness()

2. coloz()

3. contrast()

4. Sharpness() 1

[+ \nInageznhance module contains various classes which vill be used for inage emdancement\nclasses are as follows\n 1. Brightness()\n 2. Golor()\n
3. contrast()in 4. Sharpness()\n

» 2.1. Image Enhancement - Brightness Class

brightness. Its acet the brightness of our resulting image

[ 1 =1cellhidden
©

© +2.2. Image Enhancement - Color Class

Adiust imeae color level. Its accustomed to controllina the color level of our resutina image.
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Now, coming back to now let us get back to image enhancement module. In the first case |
just wish to increase the. See here two images have been loaded 256 cross 256 and 512 cross
512. In PIL image in PIL from pillow you can download, sorry import image class, later you

can display here it is having a size of 512 cross 512.

And I want to enhance the image you know. Enhancement can be discussed in four ways first
of all increasing the brightness another one is colour contrast and another one is sharpness.

All these operations are applied on the given image.
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o * 2.2. Image Enhancement - Color Class

@ Adiustimage color level Its accustomed to controling the colorlevel of our resulting image.
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See for example, image enhancement module. Suppose this on the left side you can see the
original image after increasing the brightness. This is how it is looking like. You just have to

here we have something like image enhance dot image enhance module has been imported

®x

showall | x

from PIL image enhance dot brightness of image input.

If you change this value new brightness value

accordingly this particular brightness will

change you can play around with this one that is not that difficult.
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& 2.2. Image Enhancement - Color Class

Adjust image color level. It's accustomed to controlling the color level of our resulting image.
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[ ] fron PIL import Tnage
£rom PIL inport InagsEahence

# Opens the inage file
inage_ingut = Tnage.open('

B ized 286.3pg'|

# Enhance Color Level
curr_col = TmageEnhance. Color(in
new_col = 2.5

# Color level enhanced by a factor of 2.5
ing_colored = curr_col..erhance (new_col)

£ig, ax = plt.subplots{nrowssl, ncola=?, figsizes(10, 7), dpi=8), sharexsTrue, shareysTrue)
#£ig.tight_layout()

ax[0]..set_title("criginal Tnage')

ax{1].set_title("Color enhanced Inage")

ax{0]. inshow inage_input, cnaps'gray')
ax{1]. inshow{ ing_colored, cnap='gray')
@ plt.show()
S}
o original Image Color erhanced Image
Watingfor coabieszarch.google.con... @ 05 completedat 1202AM
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ax{ U] show {1mage_1nput; caap="gray”)
© axi1). inshou(ing_colored, cnape gray')
Q plt.show()

[
5] original Image Clor enhanced Image

=]
« 2.3. Image Enhancement - Contrast Class
Adjustimage Contrast, It is accustomed to controlling the contrast of our resulting mage.
©
[ 1 from PIL import Image
=] from PIL import ImageEnhance
]

# Opens the inage file
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&+ 2.3. Image Enhancement - Contrast Class
& Adjustimage Contrast. It is accustomed to controling the contrastof our restlting mage.

[ ] from PIL import Inage
from PIL inport Tnageshence

# Opens the inage file
image_input = Inage.open(’ EL HORE_DEMD/ nege, d_256.3p3'|

# Enhance Consrast
curr_con = TageEnhance.Contrast(image_{nput)
new_son = 2.0

# Contrast enhanced by a factor of 0.3
img_contxasted = curr_con. enhance (new_con)

# display(inage_input)
# print("\n')
# print("\n')
# display(ing_contrasted)
£ig, ax = plt.oubplota(nrows=1, ncola=2, figsize=(10, 7), dpis8), sharex=Trus, sharey=True)
#£ig.tight_layout()
o ax(0).s0t_title("criginal Inage’)
ax[1].56t_titlo|"Contrast enhanced Tnage’)
] ax[0). inshow(image_input, cmap= gray')
ax[1). imahow(ing_contrasted, omap='gray’|
= ple.show()
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» 2.4, Image Enhancement - Sharpness Class

Adjust It 1o contrcling our

{1 b Tcellidden
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» 3. Image Filtering in python using Pillow Module
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Next thing is colour class. You can see this is how the output looks like. Similarly, contrast
class contrast this is another image enhancement operation here also we have something like
image enhance dot contrast. See here image enhance dot colour see here image enhanced dot

brightness.

Colour class, contrast class see here original image look like this in the left side. This is how

contrast enhanced image looks like in the right side.
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© (] from PIL inport Inage
from PIL import ImageEnhance

# Opens the inage file
image_ingut = Inage.open(’ EL WORK_DEM/Image

resized 256.9p3' )

# Enhance Sharpness
curr_shazp = ImageEnhance. Sharpness (image_input)
new_sharp = 8.3

# Sharpness enhanced by & factor of 8.3
img_shazged = curz_shazp.enharce(rew_sharp)

tig, ax = plt.subplots(nrows=1, ncols=1, figsize=(10, 7), dpi=8), sharex=True, sharey=True|

ax]0]. set_title("original Inage')
ax{1).set_title|"sharepened Inage")
ax(0) . inghow(image_input, cmap='gray')
ax{1].nshow{ing_sharped, cnap='gray’)
plt. show()

original Image sharepered Inage
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» 3. Image Filtering in python using Pillow Module
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& » 3.1. BLUR
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We can notice from the above kernel :hat when this kernel is convolved around the image itll only take all edge pixels of the kemel and all
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Next coming back to sharpness class, see how the output looks like. See this is lower left side
image original image and say right side image is sharpened image. This is how the image
enhancement operation works. Pillow provides four classes. In summary I can say that

brightness class, colour class, contrast class and sharpness class.

Based on your requirement just apply this code on to the data whatever data you have so that
you will see these details: sharpness colour and contrast enhanced, colour class and

brightness class that is it nothing else. All these operations come under image enhancement
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» 3. Image Filtering in python using Pillow Module

I8
1) = 1cell hidden

BLURRING

» 3.1.BLUR

We cannotice from the above kernel that when this kernel is ived d the image itll only ige pb the kenel and all
Intermediate pivels will be igrored

l[ll 1! 1' 1! 11]!
(1,0, 0,0, 1,1,
[ll 0I 0! 0! 11]!
(1, 0, 0,0, 1,1,
o 4, 1,1,1,1,]]

S}
® (] =icehddn

@ 0Os  completedat1202AM ® X

DCOM Tuoraltnl A & GANSfer Medca..pdf  ~ Showall X

es>ch K894 JbLGG=hHDQ ot »06€ f*

£ Basic_Image_Processing_Techniques.ipynb
Fle Edt View Insett Rutine Tools Help Alchanges seved

O comnent &% stare £ ‘\
NPTEL

RAM

+Code +Tent v Dk

v FEhig | A

»

» 3.2, BoxBlur Filter

{2 This ¥ ging the values n Iti blur.
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+ 3.3, GaussianBlur Filter

Gaussian blur } different from rormal blur filters which takes th f all fa &l neighbors ere
assigned the same weight (the ones which are near to pixe' and the ones which are a bit far). Gaussian blur assigns more weight to pixels that
are nearer to pixel and less weight to those that are far

© - 1calhidden

» 3.4. Median Blur Filter

The Median Blu filtering effect is obtained when every pixel value is replaced with the median vaiue of the image pixels in the neighborhood.
The code given below demonstrates Medien Blur: Python3

{1 el idden

» 35. CONTOUR Filter
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= - 32. BoxBlur Filter

This lyaveraging the values n I blur.

[ ] image_ingut = Inage.open|'/content/drive/MyDrive/NPIEL WORK DEMD/:mage_enhancemen:/resized 256.3p3'|
image_boxblurl = image_input.filter(ImageFilter,BoxBlur (radive=1))
tnage L M cer (ImageFilter. BoxElur (radive=2) |
ncols=3, figsize=(10, dpi=0, sharex=True, sharey=True)

tig, ax = plt.subplots|nro
#£ig.tight layout()
ax{0).set_title(“ori
ax{1).set_titl
ax[2).set_title("l

inal Inage’)
ed Inage vith radivs 1%)
od Inags vith radivs 2°)

plt..show()

original Image

Blurred Image with radius 1~ Blurred Image with radius 2
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ax(1].set_title"Blurred Inage vith radius 1°)
[ ax(2).set_title|"Blucred Inage vith radius 2')
ax(0). imahow(inage_inpat, cnap='gray')
ax(1]. tmahow(inage_boxblurl, omap=’gray’|
1 ax[2] . inshow(image_boxblur2, cmap='gray’|
plt.show()

original Image

Blurred Image with radius 1 Blurred Image with radius 2

+ 3.3, GaussianBlur Filter

X
Gaussian blur is different from rormal blur filters which takes the average f all fa all neighbors zr
<> assigned the same weight (the ones which are near to pixe' and the ones which are a bit far). Gaussian blur assigns more weight to pixels that
are nearer to pixel and less weight to those that are far

[ ) 1 cellidden
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Now, let us get back to spatial filter operation. Image filtering in python using pillow module.
Suppose, I want to blur the image it can be done it can be done using blur class, box blur
filter similarly gaussian blur filter and medium blur filter. Just check out how the outputs

looks like in each and every blur.

See here: original images look like this with the radius of one this is how it has blurred with
the radius of two it has the blur operation has been increased more. See here the filter that is
used is this one maybe the image size may be different here we have taken some 256 plus

256. On this we are using here 5 cross 5 kernel this is how the output looks like.
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Gaussian blur is different from rormal blur filters which takes the average of E all neighbe
assigned the same weight (the ones which are near to pixe! and the ones which are a bit far). Gaussian blur assigns more weight to pixels that
are nearer to pivel and less weight to those that are far
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[ ] image_ingut = Inage.open(’ (PIEL WORK_DEMD/ Image, ized 256.3p3')
sblurl = inage_input.,{ilter (ImagePil )

ussblurd = inage input.(ilter (ImageFil

£ig, ax « plt.subplots nrowsel, ncolse, figsizes(10, 7), cpi=1)0, sharex=True, sharey=True)
#ig.t. yout ()

ax[0).set_title"criginal Image')

ax{1).set_title|“Elurred Inage vith radivs 1°)

ax(2].set_title(*Blurred Tnmage vith radive 2')

ax([0]. inehow(image_input, cmap= gray')

ax{ 1], inshow(image_gaussblurl, emep='gray’)

ax[2) . inghow(image_gaussblurz, emep='gray’)

plt. show()

Blurred Image with radius 2

original Image Blurred Image with radius 1
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19, 8X + PLE.SUDpLOKS|NXOWSW1, NCOLS®S, TIgSLZEs(1U; /), GPIeINU, STAreX=True, ShareyeTeue)
O #sig.tight layout()

Qa ax[0).set_title("criginal Inage')
ax[1).set_title|"Blurred Tnage vith radius 1°)
" ax(2).set_title("Elurred Tnage vith radius 2°)

ax{0). {nshow| inage_inpat, caap='gray')
ax{1). inshow inage_gaussblurl, caep='gray')

(=] ax[2). inshow(inage_gaussblur2, cmep='gray’)
plt.show()

C Blurred Image with radius 1~ Blurred Image with radius 2

m
"

0 100 200 0
» 3.4. Median Blur Filter

‘The Median Bl filtering effect pixel value is replaced with
‘The code given below demonstrates Medizn Blur: Python3

original Image

100 0

the image pixels in the neighborhood
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The Mesdian Bl fitering efect i cbtained when every pixe value s replaced with the median value ofthe image pisels n the nehborhood.

rveoB /700 ¢
o Thecode given beow demonstrates Medien Blur: Python3

(@ image_tnput = Inage.open(' AIPTEL, HORK_DEMO/ Tmage_enhancens d_256.3p3")
image_nedianblurl = image_input.filter(InageFilter MedianPilter(size=3))
=] image_nedianblur2 = image_input.filter(InageFilter.MedianFilter(size=5))

£1g, ax = plt.subplots|nrous=l, ncols=i, figsize=(10, 7), dpi=100, sharex=True, sharey=True)
#£ig.tight_layout ()

ax[0].set_title("crigisal Inage’)

ax(1].set_title|"Blurred Inage 3 by 3 kernel”)

ax(2].s6t_title"Blucred Inags 5 by 5 kernel®)

ax(0). imahow(inage_inpat, cnap='gray’)

ax(1]. imahow(inage_mediarblurl, cnap='gray’)

ax(2]. imshow (inage_mediarblur2, cuap='gray’)

plt.show()

original Image Blurred Image 3 by 3kernel  Blurred Image 5 by 5 kernel

o
B
0 100 200
]
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Next thing is suppose, if we apply gaussian blur filter this is how it look like. See with radius
1 it is output looks like this with the radius 2 output looks like this now get back to medium
blur filter check out here this is medium blur gaussian blur this one is box blur and another
one is black. Just you apply this code it will give you for this for your particular data that is it

there is nothing else to discuss more.



(Refer Slide Time: 20:19)

¢ 5 ¢ @ docs.googl ¥ 0.1 o¢ *»0€ ;
% Basic Digital Image Frocessing Techniques ¥t B & » B [ O siehon - a5 t F
Fle Edt View hset Format Side Arange Tools Adcons Help —Lasteditwes4daysago N
b T Qe REE QN - B skgoud  Loyows | Thame | Tonstion ~ B
' p 3 . s ¢ 7 [ [
Buiiglinoge
Prosesn i
P — : Sharpening e
(-]
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This is for sharpening. You can keep this filter value automatically can be applied. Now,
coming back to contour. It will help you to detect the edges in an image let us see how it

helps.
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image_ingut = Inage.open (' /content/dr: ive/NPTEL WORK_DEMD/nage 256.3p3")
image_contuour = image_input.,fiter (ImageFilter,CONTOUR)

#ig, ax = plt.subplots|nrows=l, ncols=?, figsize=(10, 7), dpi=1)0, sharex=True, sharey=True)
#tig.tight_layout()

ax{0).set_title|"criginal Image')

ax{1].set_title|"letect edges in Image with 3 by 3 kernel”)

ax(0). inghow(image_input, cmap='gray')

ax(1). inchow(image_contuour, cmap='gray’|

ple. show()

original Image detect edges inImage with 3 by 3 kernel
! i /
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ax{1). inshow(image_contuour, cmap='gray’|
o plt.show()

ariginal Image detect edges inlmage with 3 by 3 kernel
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» 3.6. DETAIL Filter
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+.3.6. DETAIL Filter

[ ] image_input = Inage.open(’ it EL_WORE_DEMD/:nage 2d 256.3p3" )
c image _detail = inage_input.filter(ImageFilter.DETALL)

£ig, az = plt.subplota nrows=l, ncols=2, figsize=(10, 7), dpi=100, sharex~True, sharey=True)
#£ig.tight_layout ()

ax[0).set_title("criginal Inage’)

ax(1].set_title( enhance the details i the inage’)

ax(0). imshow(inage_input, cnag='gray')

ax(1]. inshow(inage_detail, cmap="cray’)

plt.show()

original Image

enhance the details in the image

R
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° #Eig.tight layout()
Q ax|0].set_title("criginal Image’)
ax[1].set_title("enhance the details in the image’)
I ax[0). amehow (image_input, cmap® gray’)
ax( 1), umehow (image_detail, cmapsoray’)
plt.show()
=}
C original Image enhance the details in the image
100
150
r
200
%0 A
«
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] "
» 3.6. EDGE ENHANCE Filter
@ 05 completedat 1202AM ®x
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See here the code contour just see it detects the edges this is the input image and the
right-side image is detected it is edge detected image. Now, get back to detail filter. Detail
filter enhance the details in the image. See here:but the filter name is dot filter of imagefilter

dot detail.
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« 3.6. EDGE_ENHANCE Filter
© imge_tnput = Inage.open(’ EL_WORE_DEMD/Image. i2sd 256.9pg° )
image EDGE_ENHANCE = inage_inout.filter(ImageFilter.EDGE_ENHANCE)
£ig, ax = plt.subplots|nrows=l, ncols=2, figsize=(10, 7), dpi=100, sharex=True, sharey=True)
#£ig.ight_layout() T
ax[0).set_title|"Criginal Image’) -
ax[1].set_title("Enhance the details of the edges in the image")
o ax[0].imehow(image_input, cmap= gray')
ax(1). inshow(inage EDGE_ENHANCE, cmap='gray’}
® plt.show()
® C Original Image Enhance the details of the edges in the image
0 05 completedat1202AM ®x
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inage_input = Tnage.open(" /content/drive/MyDrive/NPTEL WORK_DEMD/Tmage_enhancensnt/resized 256.3p3']
© inage E0CE ENHANCE = inage_input.filter(magoFilter EDGE ENANCE)
fig, ax = plt.subplots|nrows=l, ncols=?, figsize=(10, 7), dpi=100, sharex=Trve, sharey=Tcue)
#tig.tight_layout()
It ax{0].set_title"Criginal Inage')
ax{1].set_title("Enhance the details of the edges in the inage")
ax({0). inshow(inage_input, cnape'gray')

=) ax(1].inshou(image EDGE_ENHANCE, cmap='gray')

plt.show()

& Original Image Enhance the details of the edges in the image
o
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Likewise, we will apply based on our requirement “edge enhance” filter. See here, here we
have detected the edges here it has clearly shown the edges enhance the details in the image.
See using contour filter just we have detected the edges. But, in edge enhance filter you can

see clearly edges are highlighted more and you can visualize well. That means the details of

the edges have been enhanced.
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~ 3.8. EMBOSS Filter

[ ] image_ingut = Inage.open(' it i EL_WORE_DEMD/ Znage ized 256.3p3'|
image EMEOSS Filter = image_iaput.filter InageFilter.EABOSS)
#ig, ax = plt.subplots|nrows=1, ncols=2, figsize=(10, 7), dpi=100, sharex=True, sharey=True)
#ig.tight layout()
ax{0]..set_title("criginal Tnage')
ax{1].set_title("enhance the details in the inage’)
ax{0). inshow(inage_input, cnap='gray')
ax{1). inshow(image_ENBOSS_Filter, cmaps'gray’)
plt..show()

original Image enhance the details in the image
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imse_ingut = Iaage.open(” i EL WORE_UEHO/ nige_eah 264 256.7p1°)
O neqe puioss Fiiter + insge_iapue.£ilter InageFiiter, BAGSS)
Q) £1g, &x = pLtsubplote nrows=l, ncols=l, figeize=(10, 7), dpi=100, sharex-True, sharsy-Teue)
#£1g.tight_layout ()
) ax(0).vet_title("crigisal Inage’)
ax(1].vet_title("eaance the details in the inage’)
ax(0). imehow(inage_nput, cnap= gray')
ax{1). imshow(Inage_FMROSS_Filler, cmaps'gray’)
pILshow()

original Image enhance the details in the image
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o - 3.8. FIND_EDGES Filter

© imaae Input = Tnage.spen(" content/drive Myorive NPTEL WoR_DEMD/Sma, resiad 246.9p3°)
imag FIND_E0GES)
igsize=(10, ), dpi=100, sharex=True, sharey=True)

Detect the edges in the image
R

®x
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Similarly, you can go for edge enhance more filter. Next emboss filter. You just go through
the code, just to change the load the image of your particular image just make some changes
and get the output and see. Based on your requirements suppose if you want to use this filter

and use this otherwise just ignore.

Find edges in a filter see here this is the original image detect the edges using find underscore
edges filter. The summary is I have several filters of; there are several filters present in pillow
library and you just have to use a particular filter based on your requirement and for that one
particular code is already available you just have to load the path of the particular image

correctly everything will happen later on.
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Collspse
(Press <t to o collse siting soctions)
[ ] image_input = Inage.open(’

EL_WORK_DEMD/ Image_enh: d_256.399" )

imags_SHARPEN = inage_input. f11ter (InagePilter .SHARFEN)
£ig, ax = plLt.subplotanrous=l, ncola=2, figaize=(10, 7), dpi=100, sharex=True, sharey=True)

#£13.tight_layout ()
ax(0).set_title|"Criginal Inage’)
ax{1].set_title("shacpened image’)
ax(0). imahow(image_inpat, cnape'gray’)
ax(1). inahow(inage_SHARPEN, cnap='gray’)
plt.how()

Original Image
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© ax(0).set_title|"Criginal Inage')
ax[1]..set_title("sharpened image’)
ax{0). imshow (image_inpot, cmap='gray')
ax{1). imshow (image_SHARPEN, cnap='gray')

plt.show()
o Original Image
o
20
20
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& » 38.SMOOTH Filter
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Now coming back to sharpen the details see. Sharpen filter also more or less equal to it

enhancing the edges information only. In summary I can say that edges indicates the high

frequency components in an image. That means we are enhancing the high frequency

components.
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[
(] image_input = Tnage.open (' /content/drive) NPTEL WORK_DEMD/ “mage 256.3pg")
image_SMCOTH = inage_input. £ilter (InageF:lter, SKOUTH)
#ig, ax = plt.subplots nrovs=l, ncols=, figsize=(10, 7), dpi=1)0, sharex=True, sharey=True)
#tig.tight layout()
ax[0).set_title|“Criginal Image’)
ax{1].set_title|"NOISE removed from the inage’)
ax(0). inshow image_input, cmap= gray')
ax{ 1) inshow(image_SHOOTH, emap='cray’)
plt.show()
Original Image NOISE removed from the image
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© ax11). inshow(inage_SW0OTH, cmap="cray’)
Q plt.show()
{x L Original Image NOISE removed from the image
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[ ] iport numpy as np
image_input = Image.open(’ i i (PTEL WORK_DEMO/ I

kernel = np. ay ([[0,0,01,
0,100,
10,0,001)
image_kernel = inage_iaput.filter (InageFilt 3,3, Flatten()))
fig, ax = plt.sublots nrows=l, ncols=2, figsizes(10, 7), dpi=100, tharexitrue, sharey=True)
#fig.tight layout()
ax{0].set_title("Criginal Tnage')
ax|1].set_title("Kernel epplied orto the image")
ax{0]. inshow inage_inpat, cuap='gray')
ax{1). inshou inage_kernel, cmaps'cray')
plt.show()

a0d 256.3p5")

Kernel applied onto the image

Original Image
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[ ] image_input = Inage.open(’ EL_WORK_DEMO/Inage 256.9p3°")
image_Unsharphask = image_inpat. filter(InageFilzer. 1 )
#ig, ax = plt.subplots|nrows=l, ncols=2, figsize=(10, 7), dpi=1)0, sharex=True, sharey=True)
#£ig.tight_layout()
ax{0].set_title|"Criginal Image')
ax(1].set_title(“Unsharped Mask applied inage”)
ax(0). inshow (image_input, cmap='gray')
ax(1].:nshovinage_Unsharphask, cmape'gray’)
plt.show()

Original Image rped Mask applied image
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© imge_ingut = Tnage.open(" L, WORK_DEMO/
SHCOTH_MORE = image_inpat. filter(TnageFilzer.SHOJTE_NORE)
£ig, ax = plt.subplots|nrowssl, ncols=?, figsize=(10, 7), dpi=110, sharexsTrue, sharey=True)
#ig.tight_layout()

ax{0).set_title("Original Inage')

ax{1].set_title{"NOISE removed from the image’)

ge, 256.3p3' )

ax(0). inshow(inage_input, cnape'gray')
ax{1). imshow( inage_SHOOTE_MORE, mup'qny‘;
plt.show()
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Original Image NOISE removed from the image
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image_kernel = im £l ter (Imagoilt ize=(3,3), flacten()))
i plt.subplots(nrows=1, ncols=l, figsize=(10, 7), dpi=100, sharex=True, sharey=True)
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Next thing is smooth filter. Original image noise removed from the image next thing is
smooth more filter, unsharp mask filter, kernel filter. Kernel filter is works in such a way that
you can give the kernel value in these all the remaining things are like unsharp mask filter
these are by default things unsharp masks imagefilter dot unsharp mask. Smooth filter see

here image filter dot smooth more all are by default modules.

All these are all by default filters whereas if you want to use kernel filter you can design your
own filter here and you can apply that particular kernel on this particular image and you can
see the output. See here original image is on the left side on the right side kernel applied

image.
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o O imort mpr as np
image input = Tmage.open(' feontent/drive/NyDrive/NPTEL HORK DEWD/Image onhancement/resized 206.p3')
) cioalcatectataluzbaczay ([ IRONY
(©.0,01,
[} (-1,0,11)
imsge kemel = imsge_isput.filter (ImsqeFilter. Kernel(sizes(),)), kerneledge detector.flatten(), seales.2))
£ig, ax = plt.subplots nrows=l, ncols=!, figsizes(10, ), dpiv1)0, sharex=True, shsreyTrue)
#eig.tight_layout()
ax(0].set_title Crigiasl Inage’)
ax(1].set_title|"Kernel spplied orto the izage’)
ax(0]. imshou(insge_input, cmap= gray’)
ax( 1] Lnshou(image_kernel, cospe'cray’)
plt. show()
4 Original Image Kernel applied onto the image
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a "] image_kernel = image_input.filter(ImageFilter.Kernel(size=(3,3), kernel=edge detector.flatten(), scale=0.2))
fig, ax = plt.subplots|nrows=l, ncols=?, figsize=(10, 7), dpi=100, sharexsTrue, sharey=True)
#1ig.tight_Layout()
(¥ ax{0].set_title|"Criginal Image')
ax{1).set_title|"Kernel applied orto the image")
o ax{0). inshow( image_input, cmap='gray')
ax{1). inshow(image_kernel, cmaps'cray')
ple.show()
C Original Image Kernel applied onto the image
200
o
250
=]
]
@ 0s completedat 1202AM LI

DCGAN Tutoral..tml A | & GANS for Medca..pdf A showall | x



¢ e x 89K ok »0€ 5
(&
( £ Basic_Image_Processing_Techniques.ipynb Ocomnen s @ ‘g\ s
File Edt View Irset Runtime Tools Help Alchanges seved NPTEL
+Code +Ten B v | A
(t]]
o
[t
[=}
rvoB /00
- 3.8. Edge_Detector 2
© imort numpy a5 np
imags_tnput = Inage.open(’ /content i EL WORK_DEMO/Inago_onh: +/resizsd 256.3p3")
edge_detector = np.array(([-1,-1,-1],
(-1, §,-11,
(=1,-3,-111)
image_kernel = image_input.filter (ImageFilter.Kernel(size=(3,3), kernel=edge detector.latten(), scale=0.2))
£ig, ax = plt.subplots|nrows=l, ncols=2, £igsize=(10, 7), epi=110, sharex=Crue, sharey=True)
#£ig.tight_layout()
<« ax(0).set_title|"Criginal Inage’)
= title("ernel epplied orto the inage”)
ou(image_inpat, cnaz=gray’) I
= ou(inage_kernel, cmap='cray’)
plt.show()
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- #ig, ax = plt.subplots|nrous=l, ncols=2, Figsizes(10, 7), dpi=130, sharex=True, sharey=True)
U1 gig.tighe layout()
Q ax(0].set_title("Crigisal Tnage’)
ax{1].set_title("ernel epplisd orto the izage’)
[t ax{0). inshow(inage_input, cnap='gray’)
ax{1]. inshow(inage_kernel, cmaps'cray’)
. plt. show()
Original Image Kernel applied onto the image
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See when it comes to edge detector the applied filter is 1, 0, -1, 0, 0, 0, -1, 0, 1 this is the
kernel thing that is up to 3 cross 3 size. See this is how it has detected the edges. Edge

detector 2 this is how it has detected the edges likewise in summary I can say that.
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In summary likewise in summary I can say that depending upon the requirement you just
have to find out the particular library. Suppose, in our case we have used pillow library.
Using the pillow library we have loaded the jpeg format related images. After loading that
particular image we have done some basic modifications like resize operation, rotation

operation, transpose operation, all that stuff.

Next thing is enhancement operations where we have focused on brightness increasing
brightness increment similarly contrast increment and sharpness such operations. They work
mostly on intensities and the last thing we discussed are basic filtering. Suppose, if you want
to detect the edges on the in the image you just have to go through go through a particular
filter and apply that filter on the image.

The code is already available you just have to go and give load your image and use that filter
depending on your requirement. Next thing is even in filters also some default filters are there
otherwise you can design your own kernel and apply that image this is the final summary. In
short I can say that always basic image processing techniques are the fundamental step in any
of the machine learning or deep learning problems especially when you deal with images.

That is the final summary. Thanks a lot



