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Abstract: This project focuses on
Android- based people segmentation using
deep learning, specifically employing
convolutional neural networks (CNN) to
remove  backgrounds from  photos
uploaded via a mobile application. The
application, developed using Java and
XML  within the Android Studio
environment, showcases the integration of
advanced deep learning algorithms to
deliver a seamless and efficient user
experience. The primary objective is to
isolate  human figures from their
backgrounds in images, leveraging the
robust capabilities of CNNs to accurately
distinguish and extract people from
diverse and complex settings. This
functionality has vast applications,
ranging from enhancing photo editing
tools to enabling virtual backgrounds for

augmented reality.

The project begins with the creation of a
comprehensive dataset, essential for
training the CNN model to recognize and

differentiate human figures from their
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backgrounds. The CNN is meticulously
trained to learn the spatial hierarchies
and

intricate patterns that define human shapes
and contours, ensuring high precision and

reliability in segmentation tasks. Once the

the model achieves a satisfactory level of
accuracy, it is integrated into the Android

application.

The app is designed to offer a user-
friendly interface where users can easily
upload their photos and receive processed
images with the background removed

almost instantaneously.
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Administration centered on  Android-based people
segmentation, exemplifies how cutting-

edge deep learning techniques can be

users to enjoy swift and accurate harnessed to enhance user experiences
background removal through  mobile  applications. By

without compromising leveraging the convolutional neural
the device's performance. network (CNN)

. ) ..k algorithm, this project focuses on the
The implementation  highlights the

. . _ removal of backgrounds from photos
potential of deep learning in transforming

. L 3 when uploaded through a mobile
mobile applications by embedding

application. Developed using Java and
XML in Android Studio, the app provides

sophisticated image processing

capabilities. The app democratizes access

. o a seamless interface for users to isolate
to advanced photo editing tools, making it

. _ _ individuals in their images, offering a
possible for users to achieve professional-

. ) polished and professional finish to their
quality results withoutthe need for

- ) ) photos.
specialized software or technical expertise.

The background removal feature is Deep learning, particularly CNNs, has

particularly useful for social media revolutionized image processing by

enthusiasts, photographers, advertisers, enabling machines to leamn and

and anyone looking to enhance their distinguish intricate patterns  within

images effortlessly. images. CNNs are highly effective for

) tasks such as segmentation, where the
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goal is to identify and separate different
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components within an image. In this
context, people segmentation involves the
precise extraction of human figures from
their backgrounds, which can then be
utilized for various applications, such as
photo editing, virtual backgrounds, and
augmented reality experiences. The
CNN's ability to learn spatial hierarchies
from large datasets makes it an ideal
choice for this project, ensuring high
accuracy and efficiency in segmenting
people from diverse and complex

backgrounds.

The integration of these advanced
algorithms into an Android application is
facilitated through the robust
development environment provided by
Android Studio. Utilizing Java and XML,
the app is

designed to offer a user-friendly
experience, allowing users to effortlessly
upload photos and receive background-
removed images within moments. The use
of Java ensures the application's
performance and scalability, while XML
provides a flexible and efficient way to
design the wuser interface, ensuring a
responsive  and  visually  appealing
experience. This combination of deep
learning  technology and  Android
development creates a powerful tool that

democratizes access to sophisticated

imageprocessing capabilities.

Literature survey: The landscape of
mobile applications has been significantly
enhanced by advancements in deep
learning, particularly in the realm of image
processing. This literature survey explores
the integration of deep learning
algorithms,  specifically  convolutional
neural networks (CNNSs), in developing an
Android-based mobile application for
people segmentation. People
segmentation, the process of isolating
human figures from their backgrounds in
images, is a challenging task that has seen
substantial ~ progress  through  the
application of CNNs. These networks
excel at recognizing patterns and features
within images, making them ideal for
tasks that require precise segmentation.
The utilization of CNNs for background

removal is

particularly relevant in the context of
mobile applications, where users seek
quick and efficient photo editing

solutions.

In recent years, deep learning techniques
have revolutionized image processing
applications. CNNs, with their ability to
learn spatial hierarchies from large
datasets, have become the cornerstone for

many image segmentation tasks. Studies
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have shown that CNNs outperform
traditional image processing technigues,
which often rely on manual feature
extraction and are limited in handling
complex and diverse backgrounds. The
automatic feature learning capability of
CNNs allows them to adapt to various
scenarios, making them robust tools for
people segmentation.

Java and XML have been the mainstays
of Android application development,
providing a solid foundation for creating
responsive and efficient mobile apps.
Java, known for its portability and
performance, is widely used for the
backend  development of  Android
applications. It ensures that the
application can handle the computational
demands of deep learning algorithms
while maintaining a smooth user
experience. XML, on the other hand, is
essential for designing the user interface
(UI) of the application. It allows
developers to create flexible and visually

appealing interfaces

that enhance user interaction and

satisfaction.

Android Studio, the official integrated
development environment (IDE) for
Android app development, offers a

comprehensive suite of tools for building,

testing, and debugging applications. Its
robust support for Java and XML, along
with features like real-time code editing,
instant run, and a visual layout editor,
makes it an indispensable tool for
developers. The integration of deep
learning models into Android applications
through  Android Studio has been
facilitated by various libraries and

frameworks.

Existing system: The existing systems for
people segmentation in mobile
applications typically employ traditional
image processing techniques that are
limited in efficiency and accuracy. These
conventional methods often involve
manual feature extraction and are not well-
equipped to handle complex and varied
backgrounds, leading to inconsistent and
suboptimal results. Many current mobile
apps offering background removal lack the
integration of advanced machine learning
algorithms, resulting in a less seamless
and effective user experience.
Additionally, these systems do not
leverage the power of convolutional neural
networks (CNNs), which are known for

their superior ability

to recognize and segment intricate patterns
within images. Consequently, the real-time
processing capabilities of such

applications are often inadequate, causing

262 |Page

wWwWWw.ijcrd.com




International Journal of Combined Research & Development (IJCRD)
elSSN:2321-225X; pISSN:2321-2241 Volume: 13; Issue: 7; July- 2024

delays and reducing usability. The reliance
on basic image processing techniques also
means that the quality of segmentation is
generally lower, failing to meet the
demands of users who require precise and
high-quality results. Furthermore, the
development environments for these
existing systems may not utilize the full
potential of tools like Android Studio,
Java, and XML, which can enhance
performance and user interface design.
Overall, there is a clear need for more
sophisticated solutions that integrate deep
learning and CNN algorithms to deliver
accurate, efficient, and user-friendly
background removal in mobile

applications.

Proposed system: The proposed system
aims to revolutionize people
segmentation in mobile applications by
utilizing deep learning, specifically
convolutional neural networks (CNNSs), to
achieve accurate and efficient
background removal. Developed using
Java and XML within the Android Studio
environment, this mobile app allows users
to upload photos and automatically
removes the background, isolating the
human figures with high precision.
Unlike aditional methods, the proposed
system leverages the powerful pattern

recognition

capabilities of CNNs, enabling it to handle

complex and varied backgrounds

Test
Case Expected Actual
ID Description Input Image Output Output  Pass/Fail  Comments
TCO01  Single person,  single_person.jpg Person - - Basic
clear segmented functionality
background background test
removed
TCO02  Multiple multiple_pecplejpg Al people - - Multiple

people, clear segmented subjacts test
background background
removed
TCO03  Single person,  complex bg.jpg Person - - Handling
complex segmented complex

background background backgrounds

removed

TCO04  Partial partial_occlusionjpg  Person - - Robustness
occlusion of segmented against
person background occlusions

removed

Implementation:

User Interface

10:19 © @8 ¥ P =

People Segmentation

Select or Capture Image

Result:

Advanced image processing techniques
areemployed to prepare and handle photos
efficiently before segmentation. This step
includes resizing, normalization, and
other
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People Segmentation

Model name: deeplab_v3_plus_mobilenet_v2_quant
Device: CPU

Input size: 513

Preprocess time: 39ms

Run time: 757ms

Postprocess time: 43ms

labels: [background, person]

Select or Capture Image

innovative approach not only addresses

the limitations of existing systems but also

References: 1. He, K., Gkioxari, G.,
Dollar, P., Girshick, R.: "Mask R-CNN."
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Conference on Computer Vision (ICCV)
(2017).

Deep Learning

Deep learning algorithms enhance the
CNN's performance, enabling the model
to learn and adapt to different scenarios.
This results in high accuracy and real-
time processing capabilities, providing
users with quick and dependable

background removal.

Conclusion: In conclusion, this project
showcases the potential of deep learning,
specifically convolutional neural
networks (CNNSs), in enhancing mobile
applications for people segmentation. By
integrating advanced image processing
techniques within an intuitive interface
developed using Java and XML in
Android Studio, the application provides
users with a powerful tool for background
removal. The use of CNNs ensures high
accuracy and  efficiency,  making
sophisticated image editing accessible to a
broad audience. This

demonstrates the significant impact of

deeplearning on mobile technology.

2. Long, J., Shelhamer, E., Darrell,
T.: "Fully Convolutional Networks for
Semantic Segmentation." In:
Proceedingsof the IEEE Conference on
Computer Vision and Pattern
Recognition (CVPR) (2015).
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