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Abstract

This research aims to develop a book detection system at the Bogor Library using Teachable Machine technology, focusing on improving
efficiency in automatically searching and identifying books. The system is designed to replace the barcode-based search method, which is
considered less flexible, especially since users often experience difficulties in returning books to their original places after reading. Through
the application of machine learning, users can detect books based on their cover images with high accuracy, without needing to adjust the
barcode’s position. This research involves collecting book data by capturing images from various angles to train the machine learning
model. The developed model was tested under various conditions, with results showing detection accuracy above 80%, meeting the research
targets. The application was developed using Flutter, with an interface designed to facilitate users in accessing book scanning and search
features. The test results show that the system can detect books with high accuracy and provide information about the location of books in
the library, such as shelf numbers and floors. This system is expected to improve the efficiency of book management in the library and
assist users in finding and returning books to the correct location.
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1. Introduction

The library is one of the important facilities in supporting educational and research activities. A library that has a good collection of books
and management makes it very easy for users to find and identify the books they need. At the Bogor Library, there is already a barcode-
based scanning system to obtain book information[1]. However, this system has limitations because users are not always free to scan[2],
considering that barcodes are often small in size and require proper adjustments in order to be scanned correctly. This makes the scanning
process sometimes slow and inefficient, especially when it comes to adjusting the position of the barcode[4]. In addition, users often have
difficulty remembering the location or bookshelf after finishing reading, as they have to manually search for books to return them to their
original place[8]. This problem can happen to anyone, not just the elderly, especially when users read in a long time and forget where they
took the book. To overcome this problem, a more flexible and automatic system is needed in detecting books, such as through book cover
images, which do not require position adjustment like in barcodes. Therefore, this research aims to develop a Teachable Machine-based
book detection system[11], which allows users to detect books more easily and visually through book covers, while helping users find the
location of books more efficiently without relying on barcodes.

Baihagi stated that "The Machine Learning process is carried out on a computer to identify image data as a result of classification in the
form of predictions" [3]. This technology allows the system to recognize objects based on images and can be used to identify books quickly
and accurately[5]. With this Teachable Machine-based book detection system, it is hoped that the library can provide faster and more
efficient services, both for staff and library users. This system not only speeds up the book search process, but can also minimize errors in
book retrieval and improve the effectiveness of library collection management.[7]

Ningsih stated that "Models in Machine Learning have a function in determining the position, detecting and identifying or clarifying many
objects, which is still the main challenge in computer vision™ [6].

2. Research Method

This research involves several components used in the creation of the Book Detection System at the Bogor Library Using a Teachable
Machine [9], [10], [12]. These components include software and hardware

2.1. Research Design

The application's wireframe displays several main pages with key elements. On the home page, the top displays the app's logo as a visual
identity, followed by a welcome message that introduces the app's basic functionality. Furthermore, there are main navigation buttons, such
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as the "Open Scanner" button that directs users to a page to scan images. Users can choose two methods of uploading images, namely
through the "Take Photo" option to take a picture directly using the camera, or "Select from Gallery" to upload an image that has been
stored on the device.

In addition, there is an "Information" page that contains details about the app's version, its purpose, and its functions. There is also a
"Books" page that allows users to view a list of books in the Bogor library, with the option to read books online. Finally, the "About Me"
page contains information about the creator of this app.

2.2. Research initialization

After the shooting process is complete, the images of the books are grouped by the name of their respective books. Each book has its own
folder containing a collection of photos from different angles, making it easy to organize data for the model training stage in Teachable
Machine. With this grouping, the model training process becomes more structured and allows the model to more easily recognize and
classify each book according to a predetermined category. In addition, there is an “Information” page that contains details about the app’s
version, its purpose, and its functions. There is also a “Books” page that allows users to view a list of books in the Bogor library, with the
option to read books online. Finally, the “About Me” page contains information about the creator of this app.
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Fig. 1: Photos of the book
2.3. Dataset Creation

Once all the books have been photographed and grouped by class, the next step is to create a dataset using the Teachable Machine. The
images that have been grouped are put into the Teachable Machine according to their respective classes, namely based on the name of the
book. In this process, each class represents one different book, with a total of 16 classes or 16 books sampled. After all the images are
entered according to the class, the dataset is trained on the Teachable Machine to generate a model that is able to recognize the books. The
resulting model is expected to have good classification capabilities based on images from various angles that have been provided in the
dataset.
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Fig. 2: Dataset creation process
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The model training process was carried out with 50 epochs, a batch size of 16, and a learning rate of 0.001. This arrangement aims to
improve the accuracy of the book detection system and maintain learning stability during the model training process.
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Fig. 3: Advanced Teachable Machine
2.4. App Creation
Once you’ve finished creating the dataset and training the model, the next step is to build the app. This application was developed using
Visual Studio Code (VSCode) as its programming environment. In this stage, the trained model is integrated into the application to enable

the recognition and classification of book images according to pre-built datasets. VSCode was chosen as a development tool because it
provides a wide range of features that make the process of coding, debugging, and testing applications efficient
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In the development of this application, Flutter technology with the Dart programming language is used to build a modern and responsive
user interface. The app is designed specifically for the Android platform, so the features and interface are tailored to the needs of Android
users. The main view of the app includes a home page that contains options to open the scanner feature and provide information related to
the app. This home page design is built using Scaffold, Container, and Card and Image elements to create an intuitive and accessible layout.
The colors and design styles are tailored to AppStyle, providing an engaging and consistent visual experience.

Fig. 5: Pubspec.yaml

The development of this application involves adjusting the pubspec.yaml configuration file to support the application’s functionality and
aesthetics optimally. Various important dependencies are added, such as image_picker to allow taking images from the user's device,
flutter_launcher_icons to set the application icon, and intl which is useful in setting the date format. In pubspec.yaml, the application icon
and background color are also configured according to the desired interface design. In addition, a data model is inserted into the application
structure to manage data efficiently, which is then called in the main code section. The use of this model helps speed up feature development
and makes it easier to manage data in the application. The asset folder containing icons, images, and model files is also organized in
pubspec.yaml to ensure easy accessibility in various interface display components.

3. Result and Discussion

This research resulted in a Teachable Machine-based book detection system for use in the Bogor Library. This system was developed to
make it easier to search for books through image recognition, which provides information about recognized books with high accuracy,
close to or more than 80%

3.1. Accuracy Per class

In the model training results displayed on Teachable Machine, each class has a level of accuracy that shows the extent to which the model
correctly recognizes images for each category. The model achieved 100% accuracy in most classes, which means the model was able to
recognize images from that category precisely in all existing test experiments.

CLASS ACCURACY # SAMPLES
Andy's Comer | Ra. 1.00 ”
Dinamika Gerakan k.. 1.00 7
Mengawal Visi Misi 1.00 7
Reformasi Birokras. 1.00 7
Komunikasi Berkema...  1.00 5
Komunikasi, Religi, 1.00 7
Rahasia inovasi St 1.00 7
Ramadan Karim | Ra 1.00 17
Merain Keajaiban R. 1.00 7
Jangan Berputus As..  1.00 7
50 Misteri Dunia 1.00 ”
INTISARI RIVADHUS 1.00 7
Manti Kita Sambat 1.00 7

FUNDAMENTALS OF EN... 1.00 17

Fig. 6: Accuracy Per Class
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3.2. Confusion Matrix

The confusion matrix in the results of this model training shows the success rate of the model in classifying each category. Each row
represents the actual class, while each column shows the predictions generated by the model for that class. The diagonal value indicates

the number of correct predictions for each class, most of which are "2", indicating that the model successfully recognized two samples
accurately in those classes.
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Fig .7: Confusion Matrix

3.3. Test Results

The results of this test use a mobile application that has been developed to evaluate the accuracy level of key features. Testing is carried
out directly through the application to ensure that the system is able to provide prediction results or responses that suit the user's needs.
The data obtained will be analyzed to assess the extent to which the application can provide accurate output in various usage scenarios,
so that it can meet the expected accuracy standards.

Selamat Datang di Aplikasi!

Di sini Anda dapat memindai Buku
dan mendapatkan informasi tentang
letak buku tersebut. Gunakan tombol

di bawah untuk memulai

BUKA SCANNER

Buku

Fig. 8: home pustakascan

From the 4 (four) feature buttons in the initial display, each feature is:
1. Logo and name of the app; The display of the PustakaScan logo and name at the top helps users to identify that they are using the
correct application for the purpose of scanning books in the library.
2. Initial Information; A welcome message that includes brief information about the main functions of the scanner app helps users
understand firsthand the purpose of the app and the features they can use.
3. Open Scanner' Button; This button is the main feature that allows users to immediately start scanning books, which is the core of
this application, so that users can get information about the location of books.



1200 Journal of Artificial Intelligence and Engineering Applications

4. Menu Navigation (Information, Books, About Me); The menu at the bottom makes it easy for users to access various parts of the
app, such as additional information, a list of books, and about the app developer, which enriches the overall user experience. These
features are designed to provide ease of navigation and use of the app for users who want to take advantage of library services.

3.3.1. Testing using images in the "Select from gallery'* dataset

The scan results show that the validation system successfully detected and identified two book titles and their locations with high accuracy.
The first book, Dynamics of the Indonesian Cooperative Movement, is located on Shelf 000 2nd Floor and is detected with 100% accuracy.
The second book, Andy's Corner, is also on Shelf 000 2nd Floor.
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Fig. 9: Pustakascan result
3.3.2 Testing using ""Take Photo™

The scan results showed that there was a variation in accuracy in the scanned books, namely 100% and 99%. This difference in
accuracy indicates that the shooting angle affects the scan results, so the optimal shooting position and angle is important to achieve

higher accuracy.
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Fig. 10: Pustakascan result

In this test, images that are not included in the training dataset are used to assess the model's ability to recognize new objects. The
results show that these images are considered undetectable with 0% accuracy, as the model only recognizes objects from the training
dataset. Detection below 80% accuracy is automatically declared as undetected, indicating the model's limitations in generalizing data

that was not previously trained.
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Fig. 11: Pustakascan result

The results showed that both HO and H1 were answered, with a Teachable Machine-based book detection system that achieved an accuracy
of over 80% on the training data. This proves the effectiveness of the model in identifying books that have been included in the dataset
according to the needs of the library.
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Fig. 12: Results of the Library Scan of Book Pages

Testing of the "Books", "About Me" and "Information” features shows that all three are working well. On the "Books" page, users can
search for various collections of books available in the Bogor library as well as online. This feature is equipped with a search bar, where
users only need to enter keywords in the form of book titles, and search results will appear automatically.

4. Conclusion

This study shows that the developed system is able to detect objects included in the training dataset with a good level of accuracy. However,
the system has limitations in recognizing new objects that are not included in the training dataset, as evidenced by the low or 0% accuracy
results for these images. This limitation is due to the model's reliance on training data and the existence of an accuracy threshold of 80%,
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where accuracy below this value is considered undetectable. These results show that the model needs further development to improve the
generalization ability of data that has never been trained before.
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