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ABSTRACT - The objective of this project is to
create a python application that can transform
images into their cartoon versions using python
libraries. This process is called

cartoonification.Cartoonification is a popular
technique in computer graphics and image
processing that transforms real-world images
into cartoon-like representations . To achieve
this, the application will utilize various image
processing techniques such as edge detection,
color quantization, and image filtering.Edge
detection algorithms are used to identify and
highlight the edges and contours of the image,
while color quantization is used to reduce the
number of colors in the image, making it more
cartoon-like.Image filtering is then used to
smooth out the image and remove any remaining
noise or artifacts. The resulting cartoon image
will be a stylized representation of the original
image, ideal for artistic and entertainment
purposes such as comics, animation, and video
games. The project will involve exploring
different python libraries, such as OpenCV and
NumPy, and implementing relevant algorithms
to achieve the desired outcome. CV2: Imported
to use OpenCV for image processing. Numpy:
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Images are stored and processed as numbers.
These are taken as arrays. We use NumPy to
deal with arrays. OpenCV is a cross-platform
library used for Computer Vision. It includes
applications like video and image capturing
and processing. It is majorly used in image

transformation, object detection, face
recognition, and many other stunning
applications.

I.INTRODUCTION —

The main aim of the project is to detect
objects or convert a real-life image into
cartoon effect or a cartoon effect to real
image . The cartoon is the most popular,
famous and entertaining art. Image to Image
conversion is a task to establish a visual
mapping between output and Input images .
The Conversion of real-world images into
cartoons with some tools, soft wares and
materials of some products is known as
image cartooned. Cartoons are many times in
the form of 2D or 3D art formats . The
research of conversion of image to cartoon
consists of identifying objects in images, the
number of objects, the number of
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dimensions, the image to blur effects are
appreciated in media and communication. Each
image is viewed in 2D matrix . To obtain a
cartoon image as the same in real image it needs
to obtain every line along with each shade and
colour in an image. Several methods have been
used on the basis of Convolutional Neural
Network (CNN). The framework which is utilize
to single trained model to multiple cartoon styles
is “Cartoon Renderer” . Turning various photos
into its cartoon effect such problem studied in
this paper. Cartoons are artistic forms used in
day-to-day life. Like other forms of arts, many
arts created cartoon effects using real world
image. Our method takes a set of photos and a
set of images for training data. Our method is
also much more efficient to train than the
existing model. Advanced technology has now
part of our life. The real images processing
appears in many real-life applications i.e., home
security, banking system, education sector and
railway . The basic concept of this algorithm is
to convert RGB into its accurate, cartoon image
with multiple filtrations or blurred image with
proper edge detection.

Il. LITERATURE REVIEW -

1."Bilateral Filtering for Gray and Color
Images™ by C. Tomasi and R. Manduchi
(1998): This seminal paper introduced the
concept of bilateral filtering, which is often used
as a preprocessing step in image-to-cartoon
conversion. Bilateral filtering preserves edges
while smoothing the image, which is beneficial
for subsequent cartoonization steps.

2.""Image and Video Abstraction by
Anisotropic Kuwahara Filtering' by F. C.
Fan et al. (2010): This paper presents the
anisotropic Kuwahara filter, which selectively
smoothes an image while preserving important
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details and edges. The filter is particularly
effective in creating cartoon-like effects and
simplifying images.

3.""Combining Sketch and Tone for Pencil
Drawing Production by Y. Zhang et al.
(2011): This research introduces a method
that combines sketch and tone information to
generate realistic pencil drawings from
images. The technique involves detecting and
enhancing edges, and then applying shading
and texture to produce a convincing pencil-
like appearance.

4.""Learning to Cartoonize Using White-
box Cartoon Representations™ by X. Yang
et al. (2019): This paper proposes a deep
learning-based approach to cartoonization.
The method leverages a white-box cartoon
representation, where separate networks are
trained to estimate color and structure
information. The resulting networks can
transform  images into  cartoon-style
representations.

5."Real-Time Exemplar-Based Face
Sketch Synthesis™ by Y. Zhang et al.
(2014): This study focuses on converting
human faces into cartoon sketches in real-
time. The authors propose a face sketch
synthesis method that utilizes an exemplar-
based approach to generate accurate and
stylized cartoon representations of faces.

6.""Combining Texture Synthesis and
Structure Enhancement for Photo-Based
Image and Video Vectorization™ by X. Sun
etal. (2013): This research presents a method
for vectorizing

The technique combines texture synthesis
and structure enhancement to produce
stylized vector graphics.
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These are just a few notable papers that have
contributed to the advancement of image-to-
cartoon conversion techniques. Researchers
continue to explore novel algorithms and deep
learning approaches to enhance the quality and
efficiency of cartoonization methods.

111 . PROBLEM STATEMENT -

The problem addressed in converting an image
to a cartoon image is to develop an efficient and
effective algorithm or method that can transform
a regular photograph or image into a stylized,
simplified representation resembling a cartoon
or comic style. The objective is to achieve
visually appealing cartoon effects while
preserving the main features and characteristics
of the original image.

Specific challenges and considerations within
this problem include:

1.Edge detection and preservation
2.Color simplification and stylization
3.Feature definition and representation
4.Realism vs. stylization balance
5.Computational efficiency

The ultimate goal is to develop a robust and
flexible solution that can produce high-quality
cartoon images from a wide range of input
images while offering customization options to
achieve diverse cartoon styles and effects.

IV.METHODOLOGY

Methodology for converting an image into a
cartoon image can vary depending on the
specific approach and techniques used. Here is a

general methodology that encompasses
commonly employed steps:
1.Image preprocessing: a. Adjust the

brightness, contrast, and colors of the image to
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enhance the cartoon effect and remove any
unnecessary details or noise. b. Convert the
image to grayscale or a suitable color space
for subsequent processing.

2.Edge detection: a. Apply an edge detection
algorithm, such as Canny edge detection, to
identify and highlight the edges and contours
within the image. b. Optionally, perform
additional edge enhancement or noise
reduction to refine the detected edges.

3.Simplification: a. Reduce the number of
colors and details in the image to achieve a
simplified, cartoon-like appearance. b. Apply
techniques like posterization or color
guantization to divide the image into regions
of similar colors.

4.Line drawing: a. Convert the detected
edges into bold, black lines to simulate the
appearance of ink or pen strokes typically
seen in cartoons. b. Enhance the lines by
thickening them and adding necessary details
to define the image's features.

5.Colorization: a. Apply flat, solid colors to
different regions or objects in the image to
enhance the cartoon effect. b. Assign vibrant
colors to the regions while minimizing
shading or gradients to maintain the cartoon
aesthetic.

6.Optional enhancements: a. Apply
additional effects or filters to further stylize
the image, such as halftone patterns, texture
overlays, or comic book-like elements. b.
Experiment with artistic enhancements to
achieve the desired cartoon effect, such as
adding speech bubbles or thought bubbles.

7.1terative refinement: a. Review the
generated cartoon image and make
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adjustments as needed, such as fine-tuning color 85 det.ep learning-based method.s or rule-bz?lsed
choices, line thickness, or overall stylization. b. algorithms, can also be applied to achieve

lterate through the steps to refine the cartoon ~ Cartoonization. The key is to balance the
effect until the desired result is achieved. simplification and stylization techniques to
create a visually appealing cartoon

and algorithms used in each step may vary  features of the original image.
depending on the software or tools being

employed. Different approaches, such

V . EXPERIMENT RESULT

To Greyscale

Smoothening

Retrieve Edges

Mask Image

Cartoon Effect

Fig-1 Architecture Diagram
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VI . CONCLUSION -

Converting an image to a cartoon is a fun and
creative way to give an image a unique look. In
this project, Python libraries like OpenCV and
Pillow were used to perform various image
processing tasks such as edge detection, color
quantization, and filtering. The goal was to
convert a normal image into a cartoon-like
image.

The project involved the following steps:

1. Loading the input image and converting it into
grayscale.

2. Performing edge detection using the Canny
edge detection algorithm.

3. Applying color quantization to reduce the
number of colors in the image.
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Grayscale Image

4. Applying bilateral filtering to smooth the
image while preserving the edges.

5. Combining the results of the above steps to
create a cartoon-like image.

The project was implemented using Python
with the help of OpenCV and NumPy
libraries.

In conclusion, the project was successful in
converting an input image into a cartoon-like

image, and it demonstrates the power of
Python libraries in image processing.
However, the quality of the final result is
highly dependent on the input image, and
some images may not produce desirable
results. Overall, the project provides a good
starting point for anyone interested in
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exploring the field of computer vision and image
processing with Python.

VIl . FUTURE WORK -

Future work in converting an image into a
cartoon image can focus on advancing the
techniques and algorithms used, as well as
exploring new avenues for improving the quality
and customization options. Some potential areas
for future research and development include:

1. Deep learning approaches: Further
exploration of deep learning techniques, such as
generative adversarial networks (GANs) or
convolutional neural networks (CNNs), can be
conducted to enhance the accuracy and realism
of image-to-cartoon conversion. This involves
training models on large datasets of paired
images (original and cartoon versions) to learn
the mapping between the two domains.

2. Style transfer and artistic adaptation:
Investigating methods to incorporate style
transfer techniques into image-to-cartoon
conversion can enable the creation of cartoons
with specific artistic styles, mimicking the
characteristics of famous cartoonists or comic
book artists. This can allow users to customize
the cartoonization process based on their desired
aesthetic preferences.

3. User-guided customization: Developing
interactive tools that allow users to have more
control over the cartoonization process can be
valuable. This can involve designing interfaces
that enable wusers to manipulate cartoon
parameters, such as line thickness, color palette,
or level of detail, in real-time to achieve
personalized cartoon effects.
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4. Multi-modal cartoon representations:
Exploring the combination of different
cartoon representations, such as line-based
drawings, stippling techniques, or texture-
based styles, can result in diverse and
visually engaging cartoon effects. Research
can focus on integrating multiple modalities
to create hybrid cartoon representations that
offer greater flexibility and artistic
possibilities.

5. Animation and video cartoonization:
Extending the image-to-cartoon conversion
techniques to handle animations or videos is
an interesting  direction.  Developing
algorithms that can maintain temporal
coherence and consistency across frames
while applying cartoon effects can enable the
creation of cartoon animations and videos.

6. Evaluation metrics and benchmark
datasets: Establishing standardized
evaluation metrics and benchmark datasets
can facilitate objective comparisons and
performance assessments of different image-
to-cartoon conversion methods. This can help
researchers and developers understand the
strengths and limitations of various
approaches and drive advancements in the
field.

7. Real-time performance: Improving the
efficiency and speed of image-to-cartoon
conversion algorithms is crucial, especially
for real-time applications and interactive
systems. Optimizing computational
techniques and exploring parallel processing
can contribute to achieving faster and more
efficient cartoonization algorithms.

These areas of future work have the potential
to enhance the quality, versatility, and user
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experience of converting images into cartoon
images, opening up new creative possibilities
and applications in areas such as entertainment,
digital art, and visual communication.
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