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Facial recognition technology has revolutionized the way we identify people in a variety of
environments, from unlocking our phones to accessing high-security areas. However, as with any
technology, it is not immune to malicious attacks. Presentation Attack Detection (PAD) is a critical
aspect of facial recognition technology that aims to identify and mitigate attempts to forge or spoof

the system.

Presentation attacks refer to any attempt to circumvent facial recognition systems by presenting fake,
altered or synthetic facial images or videos. Attackers can use a variety of techniques to achieve their
goals, such as the use of printed photographs or masks, manipulation of digital images or videos, or

the use of deepfakes.
The main topology of PAD attacks can be classified into three categories:

Print attacks: This type of attack consists of using printed images or photographs of the target’s face
to deceive the system. These printed images can be obtained from social networks, identity

documents or other sources.

Replay attacks: In this type of attack, the attacker uses pre-recorded videos or images of the target’s

face to fool the system. These videos can be captured with a camera or downloaded from the Internet.

3D mask attacks: This type of attack consists of creating a 3D mask of the target’s face using
various materials such as silicone or plaster. These masks can be made by taking a mold of the target’s

face or using digital techniques.
The challenges of detecting presentation attacks

The challenges of PAD are numerous and complex. One of the main challenges is the variability of
presentation attacks. Attackers can use different materials, techniques and scenarios to create fake
or altered facial images, making it difficult to develop a universal PAD system. In addition,
presentation attacks can be subtle and difficult to detect, especially when using deepfake technology

that generates highly realistic images and videos.

Another major challenge for PAD is the balance between security and ease of use. On the one
hand, systems must be robust enough to accurately detect submission attacks. On the other hand,
they must not reject genuine users, which would result in false rejections, which can cause annoyance

and frustration.
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Another critical aspect of presentation attack detection (PAD) in facial recognition technology is the
need for continuous evolution and adaptation to new types of attacks. Attackers are
constantly evolving their techniques and methods to circumvent security systems, and it is essential to

stay one step ahead of them.

The rapid evolution of PAD systems is necessary to detect and prevent new types of attacks. One way
to achieve this is through the use of machine learning techniques, whereby the system can learn from
new types of attacks and adapt its detection algorithms accordingly. Machine learning models can be
trained on large datasets of authentic and fake images and videos, which can help them identify
patterns and distinguishing features.

However, the rapid evolution of PAD systems can also pose new challenges. For example, machine
learning models can over-adapt to specific types of attacks, reducing their accuracy and robustness
against new and unseen attacks. Therefore, it is essential to evaluate and test PAD systems regularly
to ensure their effectiveness against different types of attacks.

At Alice Biometrics, we understand the importance of Presentation Attack Detection (PAD) to ensure
the security and reliability of your systems. To meet the challenges of PAD, we have a team of research

and engineering experts dedicated to developing and evolving robust and effective PAD systems.

How do we address the challenge of Presentation Attacks (PAD)?

One of the ways we at Alice Biometrics address the PAD challenge is through the use of machine
learning techniques. Our research and technology team has developed state-of-the-art machine
learning models that can accurately detect various types of presentation attacks, including print,
replay and 3D mask attacks. These models are continuously evolving, learning from new types of

attacks and adapting their detection algorithms accordingly.

In addition, we collaborate with different industry players to share knowledge, data and resources
related to PADs. Such as the GRAD-GPAD development framework, which facilitates performance
evaluation of facial presentation attack detection (Face-PAD) approaches in realistic environments,

enabling accountability and fair comparison of most Face-PAD approaches or the co-writing of the
Handbook of Biometric Anti-Spoofing book. These collaborations help to create a more standardized

approach to PADs and reduce the risk of over-adaptation to specific types of attacks.

We also conduct rigorous evaluation and testing procedures. The company’s engineering team
regularly tests PAD systems to ensure their effectiveness and robustness against various types of
attacks. These tests use large data sets of real and fake images and videos to evaluate the accuracy and
reliability of the systems.

In conclusion, presentation attack detection is a critical component of face recognition
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technology that aims to protect the system from malicious attacks. However, the challenges
in developing an accurate and reliable PAD system are considerable, and further research is needed to
address them and improve the security and usability of facial recognition systems. The ability to
rapidly evolve and adapt PAD systems to new types of attacks is crucial in face recognition technology.
Machine learning techniques and collaboration between researchers and developers can help improve
the effectiveness and efficiency of these systems, and further research is needed to address the

challenges posed by rapid evolution.

“Machine learning techniques and collaboration between researchers and developers can help
improve the effectiveness and efficiency of these systems, and further research is needed to address
the challenges posed by rapid evolution.”

Esteban Vazquez Fernandez — CTO and founder at Alice Biometrics
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