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The AI Disruption of Traditional Biometrics 
Executive Summary 
Artificial intelligence is disrupting biometrics on both sides of the fight simultaneously: it is becoming both the primary 
attack vector and the primary defense. Generative AI, deepfakes, synthetic identities, biometric spoofing, and digital 
injection attacks are exposing a critical distinction between biometric matching and human authentication. A system 
may successfully determine that a submitted face resembles the legitimate user without establishing whether the input 
originated from a real, physically present human being. 

The result is an emerging authentication gap. Traditional biometrics can verify similarity, but increasingly struggle to 
establish authenticity, presence, and continuous control. The future of digital identity will move beyond single-point, 
single-modal authentication toward multimodal, continuous, passive, AI-driven human authentication. 

 

AI Is Breaking the Old Trust Model 
The core assumption behind fingerprint and facial authentication was always that a physical trait was difficult to fake. AI 
has fundamentally weakened that assumption. Organizations can no longer rely on a face match alone to determine 
whether the face being verified belongs to a live human or is a synthetic deepfake. Gartner has projected that AI-
generated deepfake attacks on face biometrics could become significant enough by 2026 that many enterprises will 
stop trusting face-based identity verification in isolation. 

This is no longer theoretical. Deepfake-enabled fraud has already produced major real-world losses, including a 
reported $35 million theft involving AI voice cloning and a $25 million scam in which a finance employee was deceived 
through a deepfake video call. AI has made impersonation scalable, inexpensive, and increasingly convincing. 

The threat is also changing in how attacks are delivered. Presentation attacks—such as holding up a photograph, mask, 
or spoofed fingerprint—remain common. But injection attacks are increasingly important: fabricated biometric data can 
be fed directly into the authentication pipeline rather than presented to a physical camera or sensor. This is a 
fundamentally different threat model because even an accurate biometric algorithm cannot establish trust if the 
biometric input itself is untrusted. 

 

AI Is Also the Primary Counter-Measure 
The same AI technology driving the attack is also becoming essential to the defense. Modern liveness detection is 
moving beyond simple blink-or-turn-your-head challenges toward AI systems that analyze micro-movements, skin 
texture, blood-flow signals, light reflections, depth, and other subtle indicators of human presence. 

Passive liveness detection is increasingly attractive because these signals can be evaluated invisibly in the background, 
reducing user friction while improving resistance to sophisticated AI-generated media. AI now performs two critical 
functions simultaneously: extracting the features used to identify an individual and detecting anomalies that indicate 
presentation attacks, manipulated media, or synthetic content. 

This creates a permanent arms race: AI generates more convincing attacks, while AI-powered detection systems 
continuously adapt to identify them. 
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The Industry Is Moving Beyond Face and Fingerprint Alone 
The practical response is not simply to build a better facial-recognition algorithm. It is to stop relying on any single 
modality as definitive proof of identity. High-security authentication systems increasingly combine facial recognition, 
fingerprints, iris, voice, behavioral biometrics, device intelligence, and contextual signals to reduce fraud risk and 
improve confidence. 

The result is a shift from a binary yes/no biometric decision toward an intelligent, risk-based security engine. Rather than 
asking only, “Does this face match the stored template?”, the system evaluates a broader question: “How confident are 
we that the legitimate human is physically present and currently controlling this interaction?” 

Palm recognition is one example of this diversification. By combining contactless palm-print and vein features, it can 
reduce dependence on facial imagery that may be harvested from photographs or video. More broadly, the value of any 
modality increasingly depends on how difficult its underlying signals are to acquire, synthesize, replay, or inject. 

 

From Point-in-Time Authentication to Continuous Human Authentication 
Traditional biometric authentication is fundamentally a point-in-time event: Fingerprint → Match → Access Granted. Once 
authenticated, the system often assumes the legitimate person remains in control of the session. That assumption is 
increasingly risky in an environment of account takeover, session hijacking, social engineering, remote-access 
compromise, and credential abuse. 

AI enables a different architecture: continuous evaluation of multiple independent signals. Biological signals can be 
combined with behavioral patterns such as typing cadence, mouse movement, touch behavior, gestures, device 
handling, and interaction timing. Contextual signals—including authorized devices, sensor integrity, device proximity, 
and session behavior—can further strengthen confidence. 

 

Biometrics + Liveness + Behavioral Signals + Device Trust + Sensor Integrity + AI Forgery Detection 
↓  Dynamic Human Trust Score  ↓ 

 

Conclusion 
AI is not replacing fingerprints and facial scans with something entirely different. It is making single-modality biometrics 
look increasingly naive. A one-time “does this face or fingerprint match?” decision is becoming easier to spoof at scale 
as attackers gain access to generative AI and synthetic media. 

The direction of travel is toward continuous, multimodal, behavior-aware verification—combining liveness, biological 
signals, behavioral patterns, device intelligence, and contextual trust. In the AI era, the central question is no longer 
simply whether a biometric matches an enrolled template. 

 

The question is whether there is sufficient, continuous evidence that a real, legitimate human is present and in control. 
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