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1. INTRODUCTION 2. PROBLEM STATEMENT & OBJECTIVES

THE PROBLEM
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Traditional biometric systems such as fingerprint and
iris recognition, provide point-in-time authentication,

creating a critical vulnerability once access is | 11118 o Current Access controls suffer from a “Zero-Trust”
granted. These systems lack the ability to verify : = - blind spot once the perimeter is breached.
identity or detect abnormal behavioral states s d k Authentication e Legitimate Credentials can be exploited through
continuously. | blackmail or kidnapping, which static biometrics

. cannot detect
Continuous

This project introduces NeuroGait Al, a continuous, : L e Vortficetion
non-intrusive security framework based on 3D gait b H e (@/) OBJECTIVES

biometrics and multi-modal sensor fusion. By | - <[> Behavioral :

analyzing human locomotion patterns and GA%3 Anomaly * Develop a theoretical framework for a 3D

spatiotemporal skeletal dynamics in real time, the A R W Detection spatiotemporal tracking system that authenticates

system enables persistent identity verification across ' A . | an individual via their unique biometric gait.

controlled environments. -4 \ +®+ Multi-Person e Integrate Multi-Spectral Sensor Fusion (RGB, LiDAR,
- B\ “@®* Tracking Thermal) to detect micro-tremors and physiological
Additionally, the framework explores behavioral SR TN anomalies indicative of extreme stress or duress.

anomaly detection using gait deviation and
physiological signals, providing an added layer of
security in high-risk environments.

« Design a self-Supervised, Evolving Al architecture
that continuously monitors and seamlessly hands off
biometric tokens across a high-security facility.

3.METHODOLOGY

1 SENSOR FUSION 2 3D RECONSTRUCTION 3 KINEMATIC EXTRACTION 4 Al ANALYTIC ENGINE = AFFECTIVE COMPUTING
(DURESS DETECTION)
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Captures real-time 3D

points of multiple subjects Models: CNN + LSTM + Transformer

Generates a unique skeletal (Self-Supervised & Adaptive Learning)
sighature (Gait IR)

OUTPUT: Continous Authentication | Behaviour Anomoly Detection | Real-time Alerts & Escalation

3.RESULTS / FINDINGS (SIMULATED & PROPOSED IMPLICATIONS
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A. CONTINUOUS AUTHENTICATION B. ‘HOSTAGE’ / DURESS DETECTION C. MULTI-PERSON TRACKING
(Accuracy vs Time) (Theoretical Growth)
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Over time Accurancy in will increase Gait + Thermal Gait Only i |
The system transitions from single-point verification el .models s.u gge.s t th.at C ombining ga!t-based ' | | ACTION: ESCALATE
¢ " dentity tracki inificant] duci features with physiological indicators can improve |
O con |nu.ous \dentity ra.c INg, sighiticantly reducing detection of abnormal or high-risk behavior patterns, The system supports simultaneous identification and monitoring of \ J
i CUELR @ (RO R EIEBESS SRR G enabling early warning and silent alert mechanisms. multiple individuals, maintaining unique identity tracking in real time.

5. PRACTICAL APPLICATIONS
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END-TO-END SURVEILLANCE & Al ECOSYSTEM
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Critical Government Infrastructure
Hill Continuous protection for
high-value locations.

! Airports / Transportation Hubs
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Enhance security with non-intrusive
continuous verification.

“FROM IDENTITY TO INTENT - SECURING PEOPLE, NOT JUST PERIMETERS




