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Abstract

Nowadays, abnormal and unconventional driver behaviors have become a serious challenge in society, necessitating
fundamental solutions and preventive programs. Lack of vehicle control skills, fatigue, drowsiness, and distraction are among
the most common causes of traffic accidents. In computer vision, detecting abnormal driver behaviors is both crucial and
challenging. Therefore, our goal is to identify abnormal driver behaviors using computer vision techniques, including driver
drowsiness, smoking, and mobile phone usage while driving. In this study, we employ two feature extraction methods: Local
Binary Patterns (LBP) and Histogram of Oriented Gradients (HOG) to detect abnormal driver behaviors. The first step involves
detecting the driver's face, which is identified using 68 key facial landmarks. The face is then divided into four regions: eyes,
mouth, right ear, and left ear. In the first method, feature extraction is performed using the LBP algorithm for each behavior,
followed by classification using a Support Vector Machine (SVM). In the second method, feature extraction is conducted using
HOG, and the extracted features are classified with an SVM. The results indicate that the HOG-based feature extraction method
improves classification accuracy in the SVM model, achieving better performance compared to LBP features.
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1.  Short Introduction

Driver distraction detection is a crucial aspect of advanced driver assistance systems aimed at improving transportation safety.
Research has concentrated on analyzing driver eye behavior and head movements, utilizing systems like PERCLOS to measure
eye closure. Recent advancements include the application of Convolutional Neural Networks (CNNs) and deep learning models
such as ResNet and MobileNetV2 to identify distraction patterns. Additionally, studies have tackled challenges in monitoring
driver behavior, including visibility obstructions and lighting conditions. Computer vision-based methods have been proposed to
effectively detect drowsiness and distraction in drivers.

2.  Proposed Work

The proposed method for detecting the driver's status and state involves several steps. First, face detection is performed as the
main preprocessing step. After detecting the face, key facial points are extracted, marking the boundaries of facial components
such as the eyes, eyebrows, nose, mouth, and jaw. Mapping these points onto the driver's face image allows for precise
segmentation of various facial regions. To assess the driver's facial condition and analyze features related to fatigue and
distraction, detailed segmentation of areas including the left eye, right eye, left eyebrow, right eyebrow, nose, mouth, left ear,
right ear, and jaw is conducted.

Once the facial regions are separated, image features need to be extracted for analyzing and classifying driver behavior. In this
phase, two methods, Histogram of Oriented Gradients (HOG) and Local Binary Patterns (LBP), are used for feature extraction.
After extracting features from each facial region, these features are classified using a Support Vector Machine (SVM) algorithm.
With the extracted features and the SVM model, different driver states are identified to determine if the driver is experiencing
fatigue or distraction.

To evaluate the effectiveness of the proposed method, classification accuracy results for the two feature extraction methods,
HOG + SVM and LBP + SVM, are compared. The average accuracy of 88.5% for the HOG feature extraction method with SVM
classification demonstrates superior performance due to its ability to extract structural facial features for detecting driver fatigue
and distraction. Overall, HOG + SVM performs significantly better than LBP + SVM, which achieves average accuracy of 61.5%,
indicating lower efficiency in detecting various facial states.

Although the proposed method relies on manually extracted features like HOG + SVM, it has limitations compared to deep
learning-based approaches. Deep networks can learn abstract and complex features, showing better performance under varying
lighting conditions, different angles, and random driver movements through techniques such as data augmentation and adaptive
learning. Furthermore, hybrid models with advanced settings like multi-objective optimization and adaptive learning enhance
detection accuracy. For instance, CNN-LSTM models can analyze temporal changes in driver behavior, while the HOG + SVM
method only analyzes static facial features.

3.  Conclusion

In conclusion, this study addresses the critical challenge of detecting driver fatigue and distraction to enhance road safety.
Our proposed image processing-based system, which includes face detection, facial component segmentation, and driver status
classification, achieved an accuracy of 88.5% with the HOG + SVM method, outperforming LBP + SVM at 61.5%. While HOG
+ SVM is a fast and cost-effective solution, it has limitations under severe environmental changes compared to deep learning
approaches. Advanced models like ViT and CNN + LSTM offer higher accuracy but are less suitable for embedded systems due
to their high computational requirements. Future research should explore hybrid models that integrate traditional feature
extraction with neural networks to improve the accuracy and robustness of driver distraction detection systems.
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