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" This study addresses the challenge of improving accuracy in unconstrained face
recognition by exploring the synergy between K-Nearest Neighbors (KNN) and Principal
Component Analysis (PCA) in a hybrid model. While conventional face recognition techniques
often struggle with the variability present in real-world scenarios, our approach combines the
intuitive classification ability of KNN with the dimensionality reduction efficiency of PCA.
This hybrid model, further enhanced by integrating Support Vector Machine (SVM),
de;nonstrates a substantial increase in performance as evidenced by our empirical analysis
using the Labeled Faces in the Wild (LFW) dataset. Our ‘methodology involves a
comprehensive process starting from preprocessing and feature ex traction using PCA,
followed by classification using both KNN and SVM in a unified framework. The combination
of these methods addresses key challenges in face recognition, including variations in lighting,
pose, and expression, which are common in unconstrained environments. The study’s findings
reveal that this hybrid approach not only significantly improves the precision and recall across
vlarious classes but also achieves better balance and consistency in performance compared to
using KNN or SVM alone. The results of our research indicate that the hybrid KNN-SVM
model is more adept at handling the diversity and complexity of real-world face data, leading

to enhanced s_ecurit}.' and us_ability in practical applications. This work not only contributes to
the field of biometric security by providing a more robust solution for facial recognition but |
also opens avenues for future research in the integration of machine learning techniques for |

complex classification tasks
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