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01 Background 

Facial recognition technology is 

increasingly vital in applications such as 

security access controls and payment 

verification, offering a non-intrusive and 

efficient method for identity verification. 

This technology surpasses traditional 

methods by using biometric data, 

thereby enhancing security without the 

inconvenience associated with physical 

tokens like ID cards or keys. 



02 Aims 

The aim of the project is to train a 

ResNet model to recognize 

different faces. Finally, the trained 

model is applied to the design of 

access control system. 

Audience:  
• Businesses and Organizations 
• Residential Communities 
• Schools and Educational Institutions 



03 Dataset 

The dataset is download from Kaggle 
website. This images has been collected 

from Pinterest and cropped.  

 



03 Dataset 

There are 105 celebrities and 17534 faces.  



Dataset Processing 

Step 1: Use MTCNN to find five marks on a 
face 

Step 2: Calculate the Angle of the face offset 
by the obtained point 

Left eye: (𝑥𝑙𝑒𝑓𝑡, 𝑦𝑙𝑒𝑓𝑡)  Right eye:( 𝑥𝑟𝑖𝑔𝑛𝑡 , 𝑦𝑟𝑖𝑔𝑕𝑡) 

 

∆𝑥 =  𝑥𝑟𝑖𝑔𝑕𝑡 −  𝑥𝑙𝑒𝑓𝑡 

∆𝑦 =  𝑦𝑟𝑖𝑔𝑕𝑡  −  𝑦𝑙𝑒𝑓𝑡 

𝑎𝑛𝑔𝑙𝑒 =  𝑎𝑟𝑐𝑡𝑎𝑛(
∆𝑥

∆𝑦
) 

 

 



Dataset Processing 

Step 3: Rotate the face through the 
previously calculated Angle.  

Step 4: Crop the aligned face 



04 Model Architecture 

ResNet-34 consists of multiple stacked “residual blocks” designed to learn residual 

functions with reference to the layer inputs. Each block includes convolutional layers 

followed by batch normalization and ReLU activation functions. Shortcut connections 

help in propagating gradients effectively throughout the network depth, enabling the 

training of much deeper models than was previously feasible. 



05 Methodology 



Face recognition process 



Cosine Similarity 

Cosine similarity is a mathematical measure 
that measures how similar two vectors are in 
multidimensional Spaces, especially in higher-
dimensional Spaces, by calculating the cosine 
value of the Angle between them. It is widely 
used in text processing, recommendation 
system, face recognition and other fields to 
measure the similarity of two vectors in 
direction. 

𝑆𝑖𝑚𝑖𝑙𝑎𝑟𝑖𝑡𝑦 =  𝑐𝑜𝑠(𝜃)  =  
𝐴 ∙ 𝐵

|𝐴| ∗ |𝐵|
 



06 Results 

As can be seen from the figures, the accuracy rise rapidly, and the loss value of the model 

decreases rapidly, leveling off after ten epochs, which is typical of deep learning. This 

shows that the model is learning and improving its predictions for the training set over time. 

It is common for training to perform relatively better than testing because the model learns 

directly from the training set. 



06 Results 



06 Results 

• Result Comparation 



06 Results 



Reflection and conclustion 

This project marks a significant step towards 
integrating advanced machine learning technologies 
into practical applications, setting a foundation for 
future innovations in security and access control 
systems. The results not only reflect the effectiveness 
of the implemented models but also open avenues 
for broader applications and improvements. 
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Thank you for listening 


