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ABSTRACT—

Emotion recognition is an emerging field that bridges human-computer interaction, psychology, and security by enabling systems to interpret and respond to human
emotional states. The FACE EMOTION DETECTOR paper is designed as an innovative Python-based application that utilizes a customtkinter interface to create
an interactive and userfriendly environment for real-time emotion detection. Initially, a comprehensive facial expression dataset is collected from Kaggle and
meticulously preprocessed to ensure consistent quality and to augment the training samples. This preprocessed data is then used to train a convolutional neural
network (CNN), which is further enhanced by integrating a pretrained DeepFace model to bolster the accuracy and reliability of the emotion classification process.
During operation, the system captures live video streams and applies advanced face detection algorithms to isolate facial regions from each frame. These extracted
images are normalized and fed into the hybrid deep learning model, which then predicts a range of emotions—such as happiness, sadness, anger, surprise, and
neutrality—in real time. The detected emotional states are dynamically displayed on the customtkinter interface, providing immediate feedback to the user. Overall,
this paper not only demonstrates the potential of combining deep learning with real-time image processing for emotion detection but also sets the stage for future
advancements in personalized user interfaces and affective computing applications.
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INTRODUCTION

In today’s rapidly advancing technological landscape, the blend of artificial intelligence with human-computer interaction is redefining how we interpret
subtle emotional cues. Emotion recognition, which intersects psychology, computer vision, and machine learning, has emerged as a pivotal field with
transformative applications in areas like mental health, adaptive learning, and security. This growing need for intuitive systems that can sense and respond
to human emotions sets the stage for innovative solutions that drive more natural and engaging interactions with digital devices. In this paper, we have
developed an interactive Python application that leverages a customtkinter interface to capture real-time video streams and perform robust face detection
under diverse conditions. Central to the system is a convolutional neural network (CNN) that processes preprocessed facial images —cropped, resized,
and normalized—to accurately classify a range of emotions. The integration of advanced deep learning techniques with efficient image processing ensures
that the detected emotional states are instantly relayed to the user via the GUI, offering an interactive experience that adapts seamlessly to various lighting
and environmental challenges.

LITERATURE REVIEW

1] Ding et al. presents the difficulties in Pose Invariant Face recognition and review of existing techniques. Ding et. al. retrieve MultiDirectional Multi-
Level Dual-Cross Patterns (MDML-DCPs) from face images. MDML-DCPs encode the invariant characteristics of a face image into patterns that are
robust to variations in faces belonging to the same class and have high discrimination to faces that belong to different classes. 2] Ganguly et al. performed
face recognition of the 3d face images in an unconstrained environment with variations in pose, occlusion and lighting. The availability of additional
information in the form of depth data in 3D face images is used to rotate. They used the Energy Range Face Image model to normalize in terms of the
pose variation and occlusion restoration. 3] Zhu et al. presented a facial recognition algorithm by morphing the input images to the model. A High-Fidelity
Pose and Expression Normalization (HPEN) method is developed with 3D Morphing Model (3DMM) to normalize expression and pose in the image to
the frontal face. The model follows two steps, Firstly a land marking marching assumption is done to detect several feature points of face on the given
image. Secondly, the whole image is mesh into a 3D object to eliminate pose and expression variances using identity preserving 3D transformation. 4]
Ho et al. used a variant of the Belief propagation (BP) Algorithm and Markov Random Fields (MRFs) to generate a frontal view from a face image with
pose. The given probe image is first classified as a frontal or non-frontal view using SVM. The non-frontal probe image is split into grids with overlapping
patches. The patches from the frontal view are created from the global optimal set of local warps. The frontal face thus generated is used for face
recognition. 5] Shroff et. al. develop a face similarity measure which is invariant to pose, expression and illumination. The similarity between the probe
image with the images in the library is used to create the ordered list. Thus each face image has its own ordered list which is referred to as the signature
of the face. To determine the similarity of probe images its signature is compared with signatures of the images in the library. They used the data driven
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approach using a Doppelganger list for each image from the library. The similarity of the pair can be determined by comparing the similarity of the list
computed with the doppelganger list. 6] Rui Min et al. worked on improving recognition rate of faces that are occluded by facial accessories. In this work,
authors have considered sunglasses and scarves as facial accessories. They developed a method where the presence of sunglasses and scarves are detected
using Gabor wavelets, Support Vector Machines (SVM) and Principal Component Analysis (PCA). Once face with occlusion of accessories is detected,
the recognition is performed from the non-occluded region. This is done using block-based local binary patterns.

7] Li et al. in 2 proposed a morphological graph model that describes the morphological structure of the occlusion. Incorporating the errors in occluded
part and non-occluded part, authors proposed structured sparse error coding for face recognition from occlusion. 8] Alyuz et al. developed a 3-D face
recognition system that is robust to occlusions. Missing data is handled using subspace analysis techniques. Non occluded patches are utilized for
construction. 9] Zou et al. stated that the recognition performance of the existing methods on VLR face image will degrade dramatically. As most of the
image details of VLR face image are lost and it contains very minimal information. They categorize the algorithms into two approaches namely, example
based and maximum a posterior (MAP) based. They developed the relationship between the High Resolution image and the VLR image, later applying
the relationship to recover the High resolution images from VLR. Face images with frontal view are used in the experiments. 10] Biswas et al. extract
SIFT descriptors from HR gallery and LR probe images and transform them to a space in which inter-Euclidean distances approximate with the distances
calculated for all the descriptors using HR frontal images. Multidimensional scaling is used to learn the desired transformation. They use SIFT based
descriptors as the input feature which are represented for the fiducial locations of the face image. Tensor analysis based approach is used to predict rough
locations of the facial landmarks and approximate pose. The scale factor between the HR gallery (60x55) and LR probe images is fixed at 3.

METHODOLOGY

The “FACE EMOTION DETECTOR" system leverages a customtkinter-based Python application to deliver real-time emotion recognition using a blend
of deep learning and image processing techniques. Initially, a comprehensive facial expression dataset is sourced from Kaggle and preprocessed to
normalize and augment the images. Next, a convolutional neural network (CNN) is trained, augmented by a pretrained DeepFace model, to accurately
classify at least five distinct emotions. During real-time operation, the system captures live video feeds, employs face detection algorithms to isolate the
face regions, and preprocesses the input to match the training data format. The refined facial images are then fed into the CNN model to predict the user's
current emotional state, with the results dynamically displayed on the customtkinter interface, ensuring a seamless and interactive user experience.

FLOW CHART
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The system begins by acquiring a facial image dataset from Kaggle, which is then meticulously preprocessed through cropping, resizing, and noise
reduction to ensure uniformity and quality. Following preprocessing, these refined images are used to train a convolutional neural network (CNN), which
forms the core of our emotion classification pipeline and is enhanced by integrating a pretrained DeepFace module for improved accuracy. Once the CNN
model is optimized, the application leverages a customtkinter-based GUI to capture live video streams, where efficient face detection algorithms
continuously isolate facial regions in real time. Each detected face is normalized to match the CNN's input requirements before being processed through
the hybrid deep learning pipeline that computes emotion probabilities and selects the most accurate prediction. Finally, the detected emotion is promptly
relayed to the GUI, providing users with immediate and interactive feedback on their current emotional state.
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V. IMPLEMENTATION & RESULT
IMPLEMENTATION

Step 1 : Run the Python File for Output
We begin by importing all the necessary libraries that are essential for the execution of the model.

Fig. shows running the code for output

Once all necessary libraries are imported, the Python script is executed to launch the Face Emotion Detector application.

Step 2: Application Launch and Initialization

In this initial phase, the application interface loads on the screen once the Python script is executed, confirming that all essential libraries have been
successfully imported and the deep learning model is initialized. This customtkinter-based GUI signals that the system is ready to capture live video feeds
and begin processing facial images for real-time emotion detection.

Detected Emotion: None
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Fig. shows the application interface displayed after running the Python script for FACE EMOTION DETECTOR

SUrprIse

In this stage, the application waits for the “Stop Live Testing" button to be clicked. Once activated, it begins capturing live video, analyzes the faces
present in the stream, and identifies emotions—such as happiness, sadness, or anger—based on facial expressions. The detected emotion is then displayed
on the interface, marking the start of real-time emotion detection.

RESULT

The result of the Face Emotion Detector paper demonstrates the system’s ability to accurately recognize and classify multiple emotional states in real
time. The application successfully captures live video, isolates facial regions, and processes them through a convolutional neural network integrated with
a pretrained DeepFace model to detect emotions such as happiness, sadness, neutrality, anger, fear, and surprise. These predictions are dynamically
displayed on the customtkinter interface, providing immediate feedback and confirming the system’s robust performance under varied conditions.

Detected Emotion: neutral

10 Live Tosting

Fig. (a) shows the output of a neutral emotion
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Detected Emotion: happy
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Fig. (b) shows the output of a surprise emotion

Fig. (c) shows the output of a angry emotion
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Detected Emotion: sad
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Fig. (d) shows the output of a fear emotion

Fig. (e) shows the output of a sad emotion Fig. (f) shows the output of a happy emotion

CONCLUSION

In conclusion, the FACE EMOTION DETECTOR paper illustrates a forward-thinking approach that bridges the gap between technology and human
experience by harnessing advanced computational techniques for emotional analysis. This initiative not only underscores the potential of integrating
sophisticated algorithms into interactive systems but also highlights the broader impact of creating technology that can adapt and respond to subtle human
cues. By establishing a framework that efficiently processes and interprets real-time visual data, the paper sets a precedent for future explorations in
enhancing adaptive interfaces and user engagement across diverse applications. The insights gained from this work pave the way for continuous innovation
in fields where understanding human emotion is critical, ultimately contributing to the development of more empathetic and responsive technological
solutions that can evolve alongside user needs.
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