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ABSTRACT

Content-based image retrieval (CBIR) systems play a crucial role in efficiently managing and
retrieving images based on their visual content. Traditional CBIR methods often rely on
handcrafted features, limiting their ability to capture and abstract visual information. With the
advent of deep learning, particularly convolutional neural networks (CNNs) in enhancing CBIR
systems directly from image data.This paper proposes a novel approach for CBIR leveraging deep
learning techniques. To evaluate the effectiveness of our method, we conduct experiments on
standard image datasets and compare our results with traditional CBIR techniques. We utilize a
pretrained CNN architecture, such as ResNet,Mobilenet ,VGG, to extract high-level features from
images, which are then used to measure similarities between query images and images within a
database.

LINTRODUCTION remarkable success in various computer
vision tasks, including image classification,
object detection, and semantic segmentation.
Leveraging deep CNNs for CBIR allows us
to extract high-level features that encode rich
information about image content, enabling

Content-based image retrieval (CBIR) has
emerged as a critical technology in managing
and retrieving images based on their visual
content rather than relying on textual
annotations or metadata. Traditional CBIR

more accurate and efficient retrieval systems.
methods often used handcrafted features such

In this paper, we propose a deep learning-
based approach for content-based image
retrieval. We utilize pretrained CNN models,

complex and abstract characteristics of such as VGG, ResNet, or EfficientNet, which
images effectively. With the advent of deep

learning, particularly convolutional neural
networks (CNNs), there has been a paradigm
shift  towards learning  hierarchical
representations directly from raw image data.
Deep learning techniques have demonstrated

as color histograms, texture descriptors, and
shape features, which may not capture the

have been trained on

large-scale datasets like ImageNet. These
models are capable of learning discriminative
features from images through multiple layers
of convolutional and pooling operations,
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capturing both low- level and high-level
visual patterns.

The key advantages of using deep learning
for CBIR include:

1.Feature Learning: CNNs learn
hierarchical features that represent different
levels of abstraction, allowing for more
nuanced understanding of image content.
2.Robustness: Features extracted by CNNs
are robust to variations in lighting, viewpoint,
and minor transformations, enhancing
retrieval performance in diverse conditions.

3.Scalability: Deep learning models can be
fine-tuned or adapted for specific domains
or datasets, making them adaptable to
different application scenarios. To evaluate
the effectiveness of our proposed method, we
conduct experiments on standard benchmark
datasets and compare the performance with
traditional CBIR approaches. We analyze
retrieval accuracy, computational efficiency,
and scalability to demonstrate the superiority
of deep learning-based CBIR systems.
Overall, this paper aims to present a
comprehensive overview of CBIR using deep
learning, highlighting its potential to advance
image retrieval systems by providing more
accurate, efficient, and semantically
meaningful search capabilities.

ILLLITERATURE REVIEW
1.Title: Deep Learning for Content-Based

Image  Retrieval: A Comprehensive

Survey
Authors:Zhang,.,and.Zhang,D.

Description: This survey paper provides a
comprehensive overview of deep learning
techniques applied to content-based image

www.ijiemr.org

retrieval. It reviews various CNN
architectures, feature extraction methods,
similarity measures, and retrieval strategies.
The paper discusses challenges, benchmarks,
and future research directions in the field.

2.Title: Learning Deep Features for Content-

Based Image Retrieval
Authors:Razavian,A.S. etal.

Description: This seminal work explores the
use of deep convolutional neural networks
(CNN ) for extracting discriminative features
from images for content-based retrieval
tasks. The authors propose methods to
leverage pretrained CNN models to encode
image content effectively and achieve state-
of-the-art performance on benchmark
datasets.

3.Title: Deep Semantic Image

Retrieval: A Comprehensive Survey
Authors:Li,K. etal.

Description:  Focusing on  semantic
understanding in image retrieval, this survey
covers deep learning approaches that capture
not only visual similarities but also semantic
relationships between images. The paper
reviews recent advancements in integrating
textual and visual information using deep
neural networks to enhance retrieval
accuracy and relevance.

4.Title:End-to-End Learning for Content-

Based
Image Retrieval
Authors:Gong,Y .,etal.

Description: This paper presents an end-to-
end learning framework for content-based
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image retrieval using deep learning. The
authors propose a unified architecture that | =
jointly learns feature extraction, similarity
measurement, and ranking optimization. =
Experimental results demonstrate the
effectiveness of their approach compared to
traditional methods.

| = [e}
III.SYSTEM ARCHITECTURE: -
Training Phase Query Phase Fig N0'4-2
s ? i d In above screen selecting and uploading
CORAL dataset and then click on ‘Select

Preprocessing Preprocessing

Folder’ button to load dataset and get below
output

Feature
Extraction

Feature
- Vectors

Matching
(Ranking)

Content Based Image Retrieval using Deep Learning

Ranking
Query o

Fresults
fig 3.1 Architecture Diagram

IV. Output screens:

To run project double click on ‘run.bat’ file
to get

below screen

Fig No-4.3

In above screen dataset loaded and we can see
different classes of images found in dataset
and now click on ‘Image Preprocessing’
button to read all images and then resize all
images to equal size and then normalize
image pixel values and then split dataset
images into train and test and get below
output

Fig No-4.1
In above screen click on ‘Upload Coral
Dataset’ button to upload dataset and get
below screen
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Fig No-4.4

In above screen we can see all images are
processed and loaded and we can see one

sample processed image and now close above
image to get below output

(R —

Content Based Image Retrieval using Deep Learning
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Fig No-4.5

In above screen we can see dataset contains
1000 images and application using (80%) 720
images for training and 120 (20%) images for
testing and now train and test data is ready
and now click on ‘Train Resnet Algorithm’
button to get below output
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Fig No-4.6

In above screen with Resnet we got 10%
accuracy and this model is not giving best
accuracy and in confusion matrix graph x-
axis represents PREDICTED classes and y-
axis represents TEST classes and in above
graph we can see RESNET predicted all
wrong classes and we can see all classes
predicted only in 1 class so its accuracy is not
good and now close above graph and then
click on ‘Train VGG16 Algorithm’ button to
get below output

mABOLIBSR ua”

Fig No-4.7

In above screen with VGG16 we got 98%
accuracy and in confusion matrix in
DIAGNOL we can see maximum TEST
records are predicted correctly so its accuracy
is high and now close above graph and then
click on ‘Train MobileNet Algorithm’ button
to get below output
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Fig No-4.8

In above screen with MobileNet we got 88%
accuracy and in confusion matrix graph also
we can see maximum TEST records are
correctly predicted and now close above
graph and then click on ‘All Algorithms
Performance Graph’ button to get below
graph
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Fig No-4.9

In above screen in tabular and graphical
format we can see all algorithms performance
and in graph x-axis represents algorithms
names and y-axis represents accuracy and
other metrics and each metric represent in
different colour bar and we can see in all 3
algorithms VGG16 is giving high accuracy
and now close above graph and then click on
‘CBIR using Test Image’ button to upload
test image and then deep learning algorithm
will retrieve similar images
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Fig No-4.10

In above screen selecting and uploading BUS
image and

then click ‘Open’ button to get below output

" Retrieval using Deep Learning
«
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Fig No-4.11

In above screen in top we can see query
image and in

bottom wecan see similar content based
image retrieval

and similarly you canupload and test other
images and

below is the another image output.
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T— content-based image retrieval (CBIR),
highlighting significant advancements and
challenges in the field. Traditional CBIR
methods relied on handcrafted features such
as color histograms and texture descriptors,
which often struggled to capture complex
visual semantics effectively. The advent of
deep learning, particularly convolutional
neural networks (CNNs), has revolutionized
Fig No-4.12 CBIR by enabling the automatic extraction of

hierarchical and discriminative features

In above screen selecting and uploading

‘412.jpg’ d directly from image data.Throughout our

exploration, we have identified several key
inosaur image and below is the output advantages of using deep learning for CBIR.
Deep CNNs excel in learning rich
representations of image content, robust to
variations in lighting, viewpoint, and minor
transformations. This robustness translates

Retrieval using Deep Learning

into improved retrieval accuracy and
relevance compared to traditional methods.
Moreover, deep learning models have
demonstrated the ability to learn complex
visual patterns and semantic relationships,
thereby enhancing the interpretability and
meaningfulness of  retrieved  results.
However, the adoption of deep learning in
CBIR is not without challenges. The
computational demands associated with
training and deploying deep CNNs can be
substantial, requiring access to high-

performance computing resources.
Additionally, the reliance on large-scale
labeled datasets for training may limit the
applicability of deep learning models in

certain domains where such data is scarce or
expensive to acquire.Looking forward,
further  research  directions  include
optimizing deep learning architectures for
efficiency, exploring transfer learning and
domain adaptation techniques to mitigate

Fig No-4.14

V.CONCLUSION
In this paper, we have explored the
application of deep learning techniques for
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data scarcity issues, and enhancing the
interpretability of deep neural networks in
CBIR applications. Collaborative efforts
between computer vision researchers

VLFUTURE ENHANCEMENTS
Content-based image retrieval (CBIR)
systems leveraging deep learning have made
significant strides in recent years, yet there
are several avenues for enhancement to
further improve their effectiveness and
practical applicability:

Fine-grained Feature Extraction:
Enhancing feature extraction capabilities can
lead to more discriminative representations
of image content. Techniques such as
attention mechanisms within CNNs can
prioritize ~ important  image  regions,
improving the quality of extracted features
and subsequently enhancing retrieval
accuracy.

Multi-modal Fusion: Integrating multiple
modalities (e.g., visual and textual
information) can enrich the representation
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