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ABSTRACT

Preserving and protecting heritage monuments is crucial for safeguarding our cultural history and identity.
Utilizing deep learning techniques for heritage monument detection offers significant advancements in this
field. The primary objectives include accurate detection and classification of monuments, real-time monitoring,
and the creation and management of comprehensive databases. Additionally, the approach emphasizes
collaborative efforts among stakeholders, increasing public awareness, and integrating heritage preservation
into planning and development processes. The proposed method involves collecting and preprocessing a
diverse dataset, developing deep learning models tailored for monument detection, and optimizing them for
accuracy and precision. These models must also support real-time detection and exhibit robustness and
generalization across various conditions. Achieving these objectives through deep learning can revolutionize
heritage monument preservation, promoting a sustainable and inclusive future for cultural heritage by ensuring
continuous monitoring, precise documentation, and greater public engagement in conservation efforts.
Keywords: Heritage Monument Detection, Deep Learning, Accurate Classification, Real-Time Monitoring,
Database Management, Collaborative Efforts, Public Awareness, Preservation Integration.

I. INTRODUCTION

India is a nation rich in cultural heritage, known especially for its remarkable architectural landmarks, 40 of
which are recognized as UNESCO World Heritage Sites. Cultural heritage serves as a bridge connecting
generations, highlighting the importance of preserving these treasures. Architects, historians, and travelers
often visit historical monuments but face challenges in identifying and accessing detailed historical information
about them. Archiving, documenting, and sharing knowledge about these cultural assets is a significant task,
made complex by the scale of information and its reliability. Advancements in machine learning offer promising
solutions to automate the classification of monument images. With the rise of high-performance computing and
cutting-edge deep learning techniques, practical systems for such tasks are now feasible. A monument
recognition system holds immense value, fostering cultural pride among individuals of diverse communities,
castes, and religions. Digitally identifying and archiving monuments is crucial for preserving these historical
and cultural landmarks, benefiting both tourists and locals by providing accessible knowledge about their
shared heritage. Over time, as architectural styles have evolved with changing generations, the digital
documentation of cultural assets has become even more critical. Image classification, especially during the
measurement and documentation of architectural heritage, is a fundamental aspect of this process. The primary
aim of this project is to leverage deep learning techniques, particularly convolutional neural networks, for the
classification of images depicting architectural heritage. Our work aims to provide reliable data on the condition
of landmarks, monuments, and buildings, thereby supporting efforts in their conservation, maintenance, and
restoration.

Several deep learning architectures have been explored for recognizing monuments, achieving notable
performance levels. By analyzing the outcomes of these architectures, we aim to identify the most effective
technique. Ultimately, this project emphasizes the importance of digitally preserving cultural heritage to ensure
its longevity and accessibility for future generations.

II. LITERATURE SURVEY
1. Image-Based Indian Monument Recognition Using Convolutional Neural Networks
Authors: Aradhya Saini T, Tanu Guptha Panwar, Rajat Kumar, Akshay Kumar Gupta, Ankrush Mittal

This study focuses on recognizing Indian monuments through a classification model that uses Convolutional
Neural Networks (CNNs). Monuments are significant structures symbolizing cultural, historical, or architectural
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heritage, serving as a source of pride for people of diverse backgrounds. The dataset for this study comprised

images of 100 monuments, achieving a classification accuracy of 90%. The images were preprocessed using the

GBVS method to retain essential features, such as SURF and SIFT, while reducing background noise. Key

highlights of the approach include:

1. Training the model on cropped representations of various monuments, incorporating images from multiple
angles.

2. Employing Content-Based Image Retrieval (CBIR) to index images based on low-level features like color,
texture, and shape.

3. Using the Maximally Stable External Region (MSER) method for blob detection in the images.

2. A Monument Recognition Mobile App Using Deep Learning

Authors: Chollet F, Omran M., Ramos S., Rehfeld M., Benenson

This research outlines the development of a mobile application that utilizes CNNs for recognizing architectural

heritage. The app allows users to retrieve information about buildings or artworks by pointing their camera at

the object. By integrating image recognition with localization, the app connects real-world monuments to digital

content such as images, texts, and 3D models. The application consists of two key components:

First Component:

A database containing features of monuments, which can be updated with various documents.

It supports geographic information system (GIS) tools for analysis and editing.

Second Component:

Features stored locally on the device, requiring minimal storage space.

Monument data is fetched from the online database when needed, eliminating the need for large-scale local
storage.

3. Monument Recognition Using Deep Neural Networks
Authors: Nithish Srivasthav A., Vinod Nair, Kajal Dhumal P.

This paper explores the use of deep learning, specifically transfer learning with the InceptionV3 architecture,
for monument recognition. The model demonstrates strong performance in identifying visually similar
monuments with considerable accuracy. A support vector machine (SVM) model trained on 100 monument
images achieved 70% accuracy. Larger images were segmented into overlapping cells with identical aspect
ratios for effective training. The dataset was trained for 4,000 iterations, and a "label.txt" file was generated to
catalog the class labels.

4. Advances in Machine Learning for Recognizing and Classifying Indian Monuments
Authors:Aditya Jyoti Paul, Smaranjith Ghose, Kanishka Agarwal, Shivam Pal, Niketha Nethaji

This survey paper provides an overview of advancements in the recognition and classification of Indian
monuments using machine learning techniques. Monument classification involves categorizing images of
monuments based on their architectural styles and falls under the broader field of landmark recognition.
Despite the progress in landmark recognition, monument classification remains challenging due to the lack of
sufficiently annotated datasets. This paper highlights prior research efforts in this domain and addresses the
challenges associated with the task.

2.1 Existing System

e Recent advancements in deep learning have led to significant progress in the field of monument
identification. Deep learning algorithms, such as convolutional neural networks (CNNs), are able to learn the
features of monuments from large datasets of images. This allows them to identify monuments with high
accuracy, even in challenging conditions such as poor lighting or occlusion.

e A number of studies have been conducted on the use of deep learning for monument identification. In a
study published in 2017, Siddhant Gada et al. used a CNN to classify monuments in India with an accuracy of
95%. In another study published in 2020, Zhiqiang Zhang et al. used a CNN to identify monuments in China
with an accuracy of 92%.
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e In addition to deep learning, other techniques have also been used for monument identification. These
include traditional computer vision techniques such as edge detection and texture analysis, as well as
machine learning techniques such as support vector machines (SVMs).

2.2 Limitations in the Existing System

e Accuracy of monument recognition is not up to the mark as the area occupied by the monuments is vast.

o The concept of visual saliency can be subjective and may not always align with what humans consider
important. Cultural and contextual factors can influence perceived saliency.

e The GBVS method might miss intricate details that are important for accurate monument recognition,
especially in cases where the monument's distinguishing features are small or subtle.

o This recognises the objects it does not identify the monument.

e Developing separate versions for iOS and Android can lead to duplication of efforts, as code needs to be
written and maintained for each platform individually.

e Outline of the monument will be identified so that identifying the monument is much more difficult.

e SVM aims to find the optimal separating hyperplane, which can be sensitive to noisy or mislabeled data.
Noisy data points can negatively impact the model's accuracy.

o While SVM provides accurate predictions, it might not offer intuitive insights into why certain decisions are
made, making it challenging to understand the model's reasoning.

e Errors from both GBVS and CBIR methods can compound when used together, leading to potential false
positives or negatives.

e Maintaining code consistency between the iOS and Android versions can be challenging, potentially leading
to inconsistencies in user experience and functionality.

III. PROPOSED METHODOLOGY

Heritage of a monument has prominence as the people belonging to the various cultures, castes, creeds and
religions take pride in their culturally rich heritage bestowed upon them in the form of monuments. There is a
need to digitally recognize and archive the monuments as an important historical and cultural heritage site.

The present system classifies the monument images into the respective labels, in order to attain the highest
accuracy using various deep learning techniques. We can digitally recognize the monument as an important
historical and cultural heritage site. We can easily classify the grainy images with high accuracy. In this system
we can detect the monument by using the deep learning techniques. It helps in making the system more
scalable, These project proposes an approach for classification of various monuments based on the features of
the monument images later we can recognize the monument and display the heritage of the monument.

3.1. System Architecture

The system architecture diagram illustrates the flow of data and interactions in the project, which aims
monument detection using deep learning techniques

¢ Student Interaction: End user input their data (monument picture,) via an intuitive User Interface.

e Data Preprocessing: The entered data is normalized and processed to ensure consistency.

e CNN Model: The preprocessed data is fed into a Convolutional Neural Network (CNN), which predicts the
optimal detection of monuments in a particular place

o Database: The system stores both input data and the recommended approach in a Database for future
reference.

e Output: The recommended learning approach is displayed to the student on the user interface, providing
personalized study strategies.

3.2. Data preprocessing

Data Preprocessing in the EdifyMe project involves cleaning and preparing raw student input data for the

Artificial Neural Network (ANN) model. This includes handling missing or inconsistent values, normalizing

numerical data (such as academic scores and time left) to a common scale, and encoding categorical variables

(like subject importance) into numerical values. Feature engineering may also be applied to create new,
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meaningful features from the original data. The preprocessed data is then split into training and testing sets to
ensure efficient model training and evaluation. This step ensures the data is clean, consistent, and ready for
accurate predictions by the ANN model

I - . -
it Do Provide info P Dl Processed e Prediction o " Display -

3.3 Convolutional Neural Network (ANN)

In deep learning convolutional neural network (CNN) is a class of artificial neural network most commonly
applied to analyze visual imagery. CNNs use a mathematical operation called convolution in place of general
matrix multiplication in at least one of their layers. CNNs are regularized versions of multilayer perceptrons.
Multilayer perceptrons are usually fully connected networks, that is, each neuron in one layer is connected to
all neurons in the next layer. They are specifically designed to process pixel data and are used in image
recognition and processing

Pooling can help the model to recognize monuments of different sizes and orientations, making it more
adaptable to variations in image scale and view point. CNNs commonly use pooling layers (such as max pooling
or average pooling) to down sample the feature maps, reducing their spatial dimensions while preserving
important features. Computational complexity of the model can be reduced and spatial location of the features
can be changed efficiently. The feature maps learned from lower layers are combined and fused in higher layers.
CNNs use fully connected layers (also known as dense layers) at the end of the model to perform classification.
The flattened and fused features from the previous layers are fed into these dense layers, which learn to map
the features to specific monument classes. The output of the dense layers is usually passed through a softmax
activation function to obtain class probabilities, which indicate the likelihood of the input image belonging to
different monument classes.

To train a CNN for monument recognition and classification, a large dataset of labeled monument images is
typically used to optimize the model's parameters through a process called back propagation. During training,
the model learns to automatically adjust the weights of the convolutional kernels and dense layers to minimize
the error between its predicted outputs and the ground truth labels. The model's performance is evaluated
using metrics such as accuracy, precision and it is iteratively fine-tuned until satisfactory performance is
achieved.

3.4. Performance Based Classification Algorithm

CNNs are successful for tasks like object recognition, picture classification, and image segmentation since they
are built to automatically learn characteristics from images. Convolution involves applying a set of learnable
filters (also known as convolutional kernels) to the input image, which results in feature maps that highlight
patterns in the image. Here, the convolutional layers can learn to detect edges, corners, textures, and other local
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features. Non-linearity is important for recognizing the subtle variations and nuances in images, such as
differences in lighting, scale, and viewpoint, which are often present in monument images taken from different
angles or under different lighting conditions. To add non-linearity to the model, CNNs often include activation

functions (such as ReLU, sigmoid, or tanh).
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IV. RESULTS

The Final Result will get generated based on the overall classification and prediction. The performance of this
proposed approach is evaluated using some measures like accuracy of classifier refers to the ability of classifier.
It predicts the class label correctly and the accuracy of the predictor refers to how well a given predictor can
guess the value of a predicted attribute for a new data.
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Fig 2: Identified Monument and Location
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Fig 3: Location of image

Fig 4: Satellite images
V. CONCLUSION

We have successfully developed a system to recognize and identify the heritage of the monument. A dataset of
satellite imagery of monuments served as the foundation for the development of a deep learning algorithm
called Convolutional Neural Network. To do this, we first preprocessed the images in the dataset and then
extracted the features from those preprocessed photos along with splitting of dataset, building and evaluating
the model. Finally, the findings demonstrate the accuracy and ability to forecast the type of monuments and
whether they are patrimony or not. Overall, this effort emphasises how critical it is to use contemporary
technologies to preserve our cultural history. The identification and preservation of our cultural legacy could be
revolutionised by the use of deep learning in heritage identification, which is a promising area of research. Our
heritage monuments can be preserved for future generations with the aid of cutting-edge technologies and deep
learning algorithms. However, there are still a number of issues that must be resolved, including the need for
more diverse datasets and a lack of adequate documentation
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