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Abstract:- Image colorization is a commonly used
method that enhances the visual appeal and makes
black-and-white photos more immersive by adding
brilliant, lifelike colors. An overview of colorization
techniques designed mainly for online platforms is given
in this abstract, which concentrates on user-friendliness
that makes colorization simple and accessible to a large
section of users. All things considered, online coloring
tools provide a simple and easy way for people to convert
monochrome photographs into colorful ones. Using the
emerging web technologies in the current world we can
make use of it completely and amalgamate it with the
image colorization technique to develop a Web-Based
Image colorization platforms. As web technologies grow
and improve the immersive experience for users
worldwide, expect more advancements in web-based
image colorization.

l. INTRODUCTION

In the research paper "Colorization of Images on Web:
An Innovative Model" advanced Convolutional Neural
Networks (CNNs) and intuitive user interfaces are
combined. CNNs excel at identifying patterns in photos
because they are inspired by human vision. By applying
large-scale grayscale and color datasets, they can learn
colorization patterns and make precise color predictions.
This initiative democratizes colorization for all users by
developing an online platform. The study bridges the gap
between the realm of neural networks and ordinary
creativity by exploring CNN topologies, training
complexities, and user accessibility. This initiative
encourages everyone to make use of technology by turning
monochrome pictures into vibrant artwork. The study
provides a fresh and understandable framework for
showcasing CNN's revolutionary potential.

1. LITERATURE SURVEY

In the past, users had to solve Poisson's equation with
diffusion curves as restrictions, creating a color curve for
graffiti and adjusting the gradient range to regulate the
spread of colors. In order to reduce manual labour and
obtain desired color schemes, researchers devised a coloring
technique based on reference photos. To illustrate the
relationships between line draught picture sections, they
used graph structures and quadratic programming. To meet
the requirement for exact picture segmentation, a deep
learning image colorization method based on line draught
maps guided by reference photos was created. Conditional
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generative adversarial networks(cGANSs)colored grayscale
images without the need for human adjustment.

However, this method, which concentrates on
connecting grayscale and color images, is not appropriate
for line drawings. In order to improve the accuracy of model
for unlabelled regionsa learning framework is developed. It
learns classification labels through smaller datasets, which
allow users to select data for the unlabelled data. This active
learning method computes information density with least
uncertainty for selecting marked data. Whereas previous
methods select marked instances based on uncertainty.

In order to increase user involvement and model
accuracy in the classification of unlabeled data, an active
learning framework was implemented. Transforming one-
dimensional grayscale data into three-dimensional
information is the process of colorization, which frequently
calls for extra outside data. To produce high-quality static
images more quickly, a colorization method based on
weighted color mixing ,image brightness and fast feature
space distance calculation was developed.

. PROPOSED SYSTEM

Usability and accessibility are given top priority in our
method. Through user-friendly web-based interfaces, our
approach tries to make it possible for wider section of
people to colorize their images. And the main aim of our
system is to allow wide range of users to easily color their
images through our platform. This system makes use of
web-based technology to offer a simple, inclusive, and user-
friendly grayscale image colorization platform, guaranteeing
a smooth and varied user experience.The system proposed
by us will have user friendliness which makes large set of
users access it easily. It has number of colorization styles
and tools so that users can easily customize the image
according their requirements.

V. METHEDOLOGY

e Data Collection: Collection of various datasets of
grayscale images for training. Make sure that it includes
all types of grayscale images with high quality images.

e Preprocessing: Perform preprocessing activities before
training like resizing, removing duplicates, removing
null values, normalization. These all actions come under
preprocessing.
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e Model Selection and Training: Selecta model like
Convolutional Neural Network (CNN) or a Generative
Adversarial Network (GAN). Train the model with
training data which is taken from the pre-processed
dataset.

e Testing and Deployment: Test the model by using the
test set. Make sure that it generates an image which must
be similar to the original image.
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V. SYSTEM ARCHITECTURE

At its core, a user-friendly web interface guides users
through the colorization process, allowing them to upload
grayscale images and select colorization options effortlessly.
This front-end is powered by a Flask-based web server that
manages user interactions and data flow. The colorization
magic happens with the integration of a Convolutional
Neural Network (CNN), which predicts colors based on the
grayscale inputs, having been trained on extensive datasets.
User data and colorization results are stored in a well-
structured data storage component.
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VLI THE CONVOLUTIONAL NEURAL NETWORK

Processing of an image needs matrix convolution to
extract unique features from it. There are 2 types
ofconvolutionin matrix convolution. Valid convolution and
Full Convolution. 3-dimensional input data is given to the
convolution layer and convolution kernel of the first layer
and its module which is functional one. From convolution
layer we extract graphs and these graphs are used in
classifier’s training. And then the classifier is trained using
all the retrieved graphs, and the aggregation techniques
present in statistics are used to level-up the process.

VIII.
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Fig. 1. System architecture

VIL. EVALUATION

CNN algorithm performs process of matching to test
all the pixels of the image. It selects the pixel having the
highest accuracy. It means that each pixel must be capable to
search the source image for the respective pixels. In order of
increasing the quality of the pixel, it is appropriate to
perform matching process more number of times than
always depending on brightness mean and brightness
variance.

RESULTS
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Fig. 2: Home Page
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Fig. 3: Input image & Output image

In the above figure Fig3 you can clearly observe the
input black and white image and the generated colored
image. Fig2 shows how the home page looks like. It consists
of an input box in which we have to specify the input image
(grayscale image) absolute location. And after giving the
input we have to click the process button to generate the
colored image. And after processing the grayscale image
gets converted into beautiful colored image which we can
observe in the Fig3.

IX. DISCUSSION

The outputs produced by the categorization network,
on the other hand, exhibit bright and well-contained hues
and are strikingly colorful yet true to life. The classification
findings do, however, show some inconsistencies that may
be caused by the splitting of the U and V channels into
larger segments and a disregard for the colors of nearby
pixels. The classification network is particularly good at
correctly predicting colors that match the saturation levels
found in the training set. Still, there are persistent issues
such as inconsistent coloration across different objects,
where some regions exhibit jagged transitions.

However, it's important to note that the classification
results exhibit some noise, with random color blobs
scattered across the image. This noise may stem from
several factors. Firstly, the system might discretize the U
and V color channels into bins that are too large, leading to
choppier gradients. Additionally, the system classifies each
pixel independently, without considering the color values of
adjacent pixels. Lastly, patches with diverse color
possibilities in the real world might pose challenges for the
system in reliably selecting one match.

Analysing the results from the classification network,
we found that the average percent difference in saturation is
6.5%, and the U and V channel prediction accuracies for the
landscape data test set are 0.3464% and 0.2414%,
respectively. In contrast, the regression network shows a
significantly higher average percent difference in saturation
at 85.8%, with U and V channel prediction accuracies of
0.1292% and 0.1902% on the same test set. This suggests
that the classification network not only excels in accurately
classifying a pixel's color but also has a higher probability of
predicting colors aligned with the saturation levels in the
training set.
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X. CONCLUSION

This work unveils the potential of Convolutional
Neural Networks (CNNSs) for artistic purposes by presenting
a dependable method for adding color to grayscale photos.
This study emphasizes how well colorization may be
addressed as a classification problem, producing
aesthetically pleasing results in contrast to regression-based
methods. Subsequent research endeavours ought to focus on
including adversarial networks in order to reinforce color
consistency and realism. According to the study, the model
is a strong candidate to act as the generator in an adversarial
network, which would improve the colorization of images.
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