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Abstract: This paper presents a biometric face recognition system designed specifically for identifying
missing persons and generating instantaneous reports containing their detailed information. The system
employs advanced facial recognition algorithms to compare scanned facial data against a database of
registered individuals. Upon successful identification, the system automatically alerts registered family
members through messaging services and provides the current location of the identified individual. The
dual-interface application segregates functionality between administrative and user dashboards, ensuring
data security while enabling efficient information management. Experimental results demonstrate the
system's effectiveness in real-world scenarios with varied lighting conditions and partial facial
obstructions, achieving an identification accuracy of over 90% in controlled environments.
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L. INTRODUCTION
Missing person cases represent significant challenges for law enforcement agencies worldwide. Traditional methods of
identification and reporting often suffer from delays in information processing and distribution. This research
introduces an automated biometric face recognition system designed to expedite the process of identifying missing
persons and notifying their registered contacts. The system leverages modern computer vision techniques, cloud-based
data storage, and instant communication protocols to create a comprehensive solution for missing person identification
and family notification.

II. OBJECTIVE
The system aims to:
e Build an accurate facial recognition engine capable of functioning in varied environmental conditions.
e Implement real-time alert mechanisms for notifying registered family members upon positive identification.
e Integrate location tracking to facilitate swift recovery of identified individuals.
e Enable comprehensive user profile management including medical information, contact details, and biometric
data.
e Provide administrative tools for document verification and user categorization based on various parameters
e Create a secure dual-interface platform with separate administrative and user dashboards.

IIL. LITERATURE REVIEW
Deep learning models have transformed face recognition with CNN-based models exhibiting large leaps in performance
compared to conventional techniques (Zhao et al., 2018). The FaceNet model (Schroff et al., 2015) and the subsequent
variants in the context of missing persons cases (Kumar et al., 2020) created new standards for recognition accuracy
Multi-channel alarm systems (Wang & Li, 2019) and hybrid location sensing (Martinez et al., 2021) support reliable
notification. Two-tiered security frameworks (Chen & Davis, 2022) and privacy-enforcing encryption (Patel et al.,
2021) take care of significant security issues in biometric solutions.
This work follows on from these developments and responds to gaps in age-adaptive recognition and family-centered
alert system design
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IV. METHODOLOGY
e Image Processing: Multi-angle facial capture with standardized preprocessing for quality enhancement.
e Recognition Engine: Deep neural network architecture generating 512-dimensional facial embeddings with
adaptive matching thresholds.
System Architecture: Dual-interface application with separate user and admin dashboards built on CSS,
HTML, javascript and Django.
Alert Mechanism: Automated multi-channel notification system with location tracking upon positive
identification.
Validation: Benchmark testing against standard datasets and field trials in simulated missing person scenarios.

V. PHASES OF IMPLEMENTATION

Phase 1: Planning and Analysis

e Requirements gathering and technology selection

e System architecture design and resource allocation
Phase 2: Core Development

e Database implementation with security protocols

e Face recognition engine development and optimization

e  User and administrative interface creation
Phase 3: Integration

e  Alert system and location tracking implementation

e Report generation functionality

e Security layer implementation and API development
Phase 4: Testing and Deployment

o Comprehensive testing across various scenarios

e  Security auditing and performance optimization

e System deployment and user training

VI. CHALLENGES AND FUTURE DIRECTIONS
Challenges
e Limitations in Recognition: Accuracy loss in low light, with partial occlusions, and across large age advancement
e  Privacy Issues: Balancing extensive data capture with privacy safeguards and consent handling
e Technical Interoperability: Challenges integrating with existing law enforcement systems and providing reliable
connectivity
e  User Adoption: Overcoming family reluctance to data security and making registration easier

Future Directions
e  Algorithm Improvement: Adding age-progression modeling and lightweight models for edge deployment
e System Expansion: Social media platform integration and building cross-border capability
e Research Focus: Exploring privacy-preserving learning methods and emotional effects of alert systems
e Deployment Strategy: Collaborations with public spaces and creation of governance frameworks for ethical use
e These challenges are actively being addressed by continued research and development to enhance system
performance while upholding ethical standards
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