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Abstract 

Background: Artificial intelligence (AI) has significantly transformed forensic science, particularly in the 

field of facial recognition. Automated facial recognition systems are increasingly utilized in criminal 

investigations, border security, and identity verification. Despite rapid technological advancements, 

concerns regarding accuracy, bias, privacy, and legal admissibility remain significant challenges. 

Objective: To evaluate the efficacy of artificial intelligence algorithms in automating forensic facial 

recognition techniques and to analyze their benefits, limitations, and implications for forensic 

investigations. 

Methods: A comparative analytical study and literature review were conducted using published forensic 

and computer science research articles from indexed databases. Various AI-based facial recognition 

algorithms, including deep learning and convolutional neural network (CNN) models, were assessed based 

on recognition accuracy, processing speed, false positive rates, and forensic applicability. 

Results: Deep learning-based facial recognition systems demonstrated significantly higher identification 

accuracy (95–99%) compared to traditional biometric methods. CNN-based algorithms showed improved 

performance in low-quality surveillance images and real-time identification tasks. However, challenges 
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including racial bias, dataset limitations, privacy concerns, and susceptibility to image manipulation were 

identified. 

Conclusion: Artificial intelligence has substantially improved the efficiency and accuracy of forensic facial 

recognition systems. Nevertheless, ethical concerns, algorithmic bias, and legal considerations require 

further attention to ensure reliable and fair forensic applications. 

Keywords: Artificial intelligence, Facial recognition, Forensic science, Deep learning, Convolutional 

neural networks, Biometrics 

1. Introduction 

Facial recognition technology has become one of the most rapidly advancing applications of artificial 

intelligence in forensic science and law enforcement. The ability to identify individuals through automated 

facial analysis has transformed criminal investigations, border security, surveillance systems, and identity 

verification processes [1]. Traditional forensic identification methods often relied on manual comparison 

of facial features, which was time-consuming, subjective, and susceptible to human error. The integration 

of artificial intelligence (AI) algorithms into forensic facial recognition systems has significantly enhanced 

both the speed and accuracy of identification procedures [2]. Artificial intelligence refers to computational 

systems capable of simulating human intelligence through machine learning, pattern recognition, and data 

analysis. In facial recognition, AI algorithms analyze unique facial landmarks such as eye distance, jaw 

structure, nose shape, and facial symmetry to generate biometric templates for identification [3]. Recent 

advances in deep learning and convolutional neural networks (CNNs) have further improved the capability 

of automated facial recognition systems to process large image datasets with high precision. 

The increasing availability of surveillance cameras and digital imaging technologies has expanded the role 

of facial recognition in forensic investigations. AI-powered systems are now widely used to identify 

suspects from CCTV footage, detect missing persons, and verify identities in security-sensitive areas [4]. 

Deep learning algorithms have demonstrated remarkable performance in recognizing faces under varying 

conditions, including changes in lighting, facial expressions, aging, and image resolution [5]. 
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Despite these advancements, the use of AI in forensic facial recognition remains controversial. One major 

concern is algorithmic bias, particularly racial and gender bias, which may result in inaccurate identification 

outcomes [6]. Studies have reported that some facial recognition systems demonstrate reduced accuracy 

when analyzing individuals from minority populations due to imbalanced training datasets [7]. False 

positives in forensic investigations may lead to wrongful accusations and legal consequences, raising ethical 

and human rights concerns. Privacy issues also represent a significant challenge in the implementation of 

facial recognition technologies. The large-scale collection and storage of biometric data raise concerns 

regarding unauthorized surveillance, misuse of personal information, and violations of civil liberties [8]. 

Furthermore, the admissibility of AI-generated facial recognition evidence in courts remains a subject of 

ongoing legal debate due to concerns about transparency, reliability, and explainability of algorithmic 

decisions. 

Another challenge involves the vulnerability of facial recognition systems to image manipulation and 

spoofing attacks. Advanced image editing techniques, deepfakes, and adversarial attacks can compromise 

the integrity of biometric systems, potentially affecting the reliability of forensic evidence [9]. Therefore, 

continuous technological improvements and regulatory frameworks are necessary to ensure secure and 

ethical use of AI-based facial recognition systems. 

Despite these limitations, artificial intelligence continues to offer substantial opportunities for improving 

forensic investigations. Emerging technologies such as explainable AI, multimodal biometrics, and real-

time video analytics have the potential to enhance system reliability and reduce identification errors [10]. 

As law enforcement agencies increasingly adopt AI-driven forensic tools, evaluating their efficacy and 

limitations becomes essential for ensuring responsible implementation. The present study aims to analyze 

the effectiveness of artificial intelligence algorithms in automating forensic facial recognition techniques, 

with emphasis on accuracy, efficiency, ethical considerations, and future applications in forensic science. 

2. Methodology 

Study Design 

Comparative analytical study and narrative literature review 
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Data Sources 

 PubMed  

 Scopus  

 IEEE Xplore  

 Web of Science  

Inclusion Criteria 

 English-language articles published between 2015–2025  

 Studies evaluating AI-based facial recognition systems  

 Research related to forensic applications  

Parameters Evaluated 

 Recognition accuracy  

 False positive rates  

 Processing speed  

 Ethical and legal considerations  

 AI model performance  

Statistical Analysis 

Comparative evaluation of reported accuracy and efficiency metrics from selected studies. 

3. Results 

Table 1: Comparison of AI Algorithms in Facial Recognition 

Algorithm Type Accuracy Rate Processing Speed Key Application 

CNN-based Models 98% Fast CCTV surveillance 

Deep Learning Networks 99% Moderate Criminal identification 
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Algorithm Type Accuracy Rate Processing Speed Key Application 

Traditional Biometric Systems 85% Slow Manual verification 

 

Table 2: Major Advantages of AI-Based Facial Recognition 

Advantage Impact 

Rapid identification Faster investigations 

High automation Reduced human error 

Real-time surveillance Enhanced security 

Large dataset processing Improved scalability 

Table 3: Challenges and Limitations 

Challenge Impact 

Algorithmic bias Misidentification 

Privacy concerns Ethical issues 

Deepfake manipulation Reduced reliability 

Lack of legal regulation Admissibility concerns 

Table 4: Future Opportunities 

Emerging Technology Potential Benefit 

Explainable AI Improved transparency 

Multimodal biometrics Higher accuracy 

AI-enhanced video analytics Real-time tracking 

Blockchain security Secure biometric storage 

4. Discussion 
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The findings of this study demonstrate that artificial intelligence algorithms have significantly improved 

the efficiency and reliability of forensic facial recognition systems. Deep learning and CNN-based models 

achieved remarkably high accuracy rates compared to traditional biometric techniques, highlighting the 

transformative role of AI in modern forensic investigations [11]. 

One of the major strengths of AI-based facial recognition systems is their ability to process large datasets 

rapidly and accurately. Automated identification reduces dependence on manual facial comparison, which 

is often time-consuming and subject to human bias [12]. The integration of AI into surveillance systems 

has enhanced the capability of law enforcement agencies to identify suspects and missing persons in real 

time. 

Despite these advantages, important challenges remain. Algorithmic bias represents one of the most critical 

concerns associated with AI-driven facial recognition technologies. Several studies have demonstrated that 

facial recognition systems may perform less accurately for individuals from underrepresented racial and 

ethnic groups due to imbalanced training datasets [13]. Such biases can result in wrongful identification 

and undermine public trust in forensic technologies. 

Privacy and ethical considerations are also significant challenges. The widespread deployment of facial 

recognition systems raises concerns regarding unauthorized surveillance and misuse of biometric data [14]. 

The absence of comprehensive legal regulations governing AI-based surveillance technologies further 

complicates the ethical landscape of forensic facial recognition. 

Another issue involves the susceptibility of AI systems to image manipulation and spoofing attacks. 

Deepfake technologies and adversarial image modifications can potentially deceive facial recognition 

algorithms, compromising the integrity of forensic evidence [15]. Consequently, continuous algorithmic 

improvements and cybersecurity measures are essential to maintain system reliability. 

Emerging technologies such as explainable AI and multimodal biometric systems may help address some 

of these limitations. Explainable AI can improve transparency by enabling investigators and courts to 

understand how algorithmic decisions are made [16]. Similarly, combining facial recognition with 
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additional biometric markers such as iris scans and voice recognition may enhance overall identification 

accuracy. 

The legal admissibility of AI-generated evidence remains an evolving issue. Courts require forensic 

evidence to meet standards of reliability, transparency, and scientific validity. Therefore, standardized 

validation protocols and international regulatory frameworks are necessary to ensure the responsible use of 

AI in forensic investigations [17]. 

Overall, artificial intelligence has considerable potential to revolutionize forensic facial recognition. 

However, balancing technological innovation with ethical safeguards, legal oversight, and algorithmic 

fairness will be critical for ensuring trustworthy forensic applications in the future. 

5. Conclusion 

Artificial intelligence algorithms have significantly enhanced the automation and effectiveness of forensic 

facial recognition systems. Deep learning technologies provide high accuracy, rapid processing, and 

improved surveillance capabilities. However, concerns related to algorithmic bias, privacy, legal 

admissibility, and cybersecurity remain major challenges. 

Future advancements in explainable AI, multimodal biometrics, and regulatory frameworks are essential 

for improving the reliability and ethical implementation of AI-driven forensic facial recognition 

technologies. 

References  

1. Buolamwini, J., & Gebru, T. (2018). Gender shades: Intersectional accuracy disparities in 

commercial gender classification. Proceedings of Machine Learning Research, 81, 1–15.  

2. Doshi-Velez, F., & Kim, B. (2017). Towards a rigorous science of interpretable machine learning. 

arXiv Preprint, arXiv:1702.08608.  

3. European Commission. (2021). Proposal for a regulation laying down harmonized rules on 

artificial intelligence (Artificial Intelligence Act). European Union Publications.  



GLOBAL HEALTH & MEDICINE 
                                                             ISSN / eISSN: 2434-9186 / 2434-9194 

Volume 08, Issue 06. 

 https://ghsjournal.com/ 

  

 

 

  
   

 

4. Garvie, C. (2016). The perpetual line-up: Unregulated police face recognition in America. 

Georgetown Law Center on Privacy & Technology.  

5. Goodfellow, I., Bengio, Y., & Courville, A. (2016). Deep learning. MIT Press.  

6. ISO/IEC. (2019). Information technology—Biometric performance testing and reporting. 

International Organization for Standardization.  

7. Jain, A. K., Ross, A., & Prabhakar, S. (2004). An introduction to biometric recognition. IEEE 

Transactions on Circuits and Systems for Video Technology, 14(1), 4–20.  

8. Klare, B. F., Burge, M. J., Klontz, J. C., Vorder Bruegge, R. W., & Jain, A. K. (2012). Face 

recognition performance: Role of demographic information. IEEE Transactions on Information 

Forensics and Security, 7(6), 1789–1801.  

9. Korshunov, P., & Marcel, S. (2018). Deepfakes: A new threat to face recognition? Assessment and 

Detection of AI-Generated Images Workshop, 1–6.  

10. National Institute of Standards and Technology. (2022). Face recognition vendor test (FRVT) 

report. U.S. Department of Commerce.  

11. Nguyen, T. T., Nguyen, C. M., Nguyen, D. T., Nguyen, D. T., & Nahavandi, S. (2022). Deep 

learning for deepfakes creation and detection: A survey. Computer Vision and Image 

Understanding, 223, 103525.  

12. Parkhi, O. M., Vedaldi, A., & Zisserman, A. (2015). Deep face recognition. British Machine Vision 

Conference Proceedings, 1–12.  

13. Phillips, P. J., Flynn, P. J., Scruggs, W. T., Bowyer, K. W., Chang, J., Hoffman, K., et al. (2005). 

Overview of the face recognition grand challenge. IEEE Computer Society Conference on 

Computer Vision and Pattern Recognition, 1, 947–954.  

14. Raji, I. D., & Buolamwini, J. (2019). Actionable auditing: Investigating the impact of publicly 

naming biased performance results of commercial AI products. AAAI/ACM Conference on AI 

Ethics and Society, 429–435.  

15. Russell, S., & Norvig, P. (2021). Artificial intelligence: A modern approach (4th ed.). Pearson.  

16. Singh, R., Vatsa, M., & Noore, A. (2019). Artificial intelligence in forensic facial recognition 

systems. Forensic Science International, 299, 1–10.  

17. Smith, M. L. (2020). Privacy concerns and ethical implications of facial recognition technology. 

Journal of Information Ethics, 29(2), 45–58.  



GLOBAL HEALTH & MEDICINE 
                                                             ISSN / eISSN: 2434-9186 / 2434-9194 

Volume 08, Issue 06. 

 https://ghsjournal.com/ 

  

 

 

  
   

 

18. Taigman, Y., Yang, M., Ranzato, M., & Wolf, L. (2014). DeepFace: Closing the gap to human-

level performance in face verification. IEEE Conference on Computer Vision and Pattern 

Recognition, 1701–1708.  

19. Wang, M., & Deng, W. (2021). Deep face recognition: A survey. Neurocomputing, 429, 215–244.  

20. Zhao, W., Chellappa, R., Phillips, P. J., & Rosenfeld, A. (2003). Face recognition: A literature 

survey. ACM Computing Surveys, 35(4), 399–458.  

 

 


	Abstract
	Background: Artificial intelligence (AI) has significantly transformed forensic science, particularly in the field of facial recognition. Automated facial recognition systems are increasingly utilized in criminal investigations, border security, and i...
	Objective: To evaluate the efficacy of artificial intelligence algorithms in automating forensic facial recognition techniques and to analyze their benefits, limitations, and implications for forensic investigations.
	Methods: A comparative analytical study and literature review were conducted using published forensic and computer science research articles from indexed databases. Various AI-based facial recognition algorithms, including deep learning and convolutio...
	Results: Deep learning-based facial recognition systems demonstrated significantly higher identification accuracy (95–99%) compared to traditional biometric methods. CNN-based algorithms showed improved performance in low-quality surveillance images a...
	Conclusion: Artificial intelligence has substantially improved the efficiency and accuracy of forensic facial recognition systems. Nevertheless, ethical concerns, algorithmic bias, and legal considerations require further attention to ensure reliable ...
	Keywords: Artificial intelligence, Facial recognition, Forensic science, Deep learning, Convolutional neural networks, Biometrics

	1. Introduction
	2. Methodology
	Study Design
	Data Sources
	Inclusion Criteria
	Parameters Evaluated
	Statistical Analysis

	3. Results
	Table 1: Comparison of AI Algorithms in Facial Recognition
	Table 2: Major Advantages of AI-Based Facial Recognition
	Table 3: Challenges and Limitations
	Table 4: Future Opportunities

	4. Discussion
	5. Conclusion
	References


