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Face recognition relevance

Enables the identification and authentication of individuals

based on their based on unique facial features.

Has numerous practical applications across various domains,

including security, customer service, and social media.

Why it is important to improve the accuracy of existing facial recognition systems?

Enhanced Security

Crime Prevention

Public Safety

Efficient Identity Verification

Personalization and User Experience

Streamlined Operations

Privacy Protection

Mitigating Bias

Improved Social Media Experience

Advancing Technological Innovation



Face recognition model: FaceNet

FaceNet achieved state-of-the-art performance at

the time of its release. On the Labeled Faces in

the Wild (LFW) dataset [4], FaceNet achieved a

verification accuracy of over 99%.

FaceNet is a face recognition model

developed by Google researchers with

Siamese model architecture [1][2].

FaceNet aims to generate face embeddings where

faces of the same identity are close together and

faces of different identities are far apart.

Figure 1. Siamese model architecture [5]

Figure 2. Learning with the Triplet Loss function [2]



Datasets

Labeled Faces in the Wild (LFW)

VGGFace2

Figure 3. Visualization of the Labeled faces in the Wild dataset [3]

Figure 4. Visualization of the VGGFace2 dataset [6]

Method

Figure 5. Pipeline of fine-tuning pretrained FaceNet model 

The FaceNet model architecture and pre-trained weights on

the VGGFace2 dataset developed by Tim Esler et al. [7]

Pretrained model

Loss 0.02

Averaged positive distance 0.73

Averaged negative distance 1.26

VAL 0.89

FAR 0.05

Table 1. Calculated evaluation metrics of the pretrained model



Results
Original model Fine-tuned model

Loss 0.02 0.01

Averaged positive distance 0.73 0.41

Averaged negative distance 1.26 1.38

VAL 0.89 0.94

FAR 0.05 0.04

Table 2. Calculated evaluation metrics of the original and fine-tuned models

Figure 6. Distances under normal and poor lighting of pretrained and fine-tuned models

Figure 7. Averaged distances per batch

Figure 8. Distance distribution calculated between embeddings of fine-tuned 

model



Implementation

Figure 9. The window for saving detected unknown face



Implementation

Figure 10. The user list interface

Figure 11. The system detects multiple faces
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