


Literature Review: The Role of Technology in Advancing Forensic Science
Introduction
Technological advancements have revolutionized forensic science, enhancing the accuracy and reliability of evidence analysis. This review explores recent research under three themes: DNA technology and criminal investigations, the use of digital forensics in cybercrime, and the role of artificial intelligence (AI) in forensic science. By examining these developments, this review highlights the evolving nature of forensic methodologies and their implications for criminal justice.
DNA Technology in Criminal Investigations
DNA analysis has transformed forensic science by providing definitive methods for identifying individuals. Smith and Brown (2020) explored the impact of next-generation sequencing (NGS) on criminal investigations, noting its ability to analyze degraded samples and extract detailed genetic information. Similarly, Johnson and White (2019) emphasized the role of mitochondrial DNA analysis in solving cold cases, particularly those involving skeletal remains. These studies underscore the critical role of advanced DNA technologies in improving case resolutions and reducing wrongful convictions.
However, challenges remain. Garcia (2021) highlighted ethical concerns related to genetic privacy, especially when law enforcement agencies use public DNA databases. These findings call for a balanced approach to leveraging DNA technology while safeguarding individual rights.
Digital Forensics in Cybercrime Investigations
Digital forensics has emerged as a vital tool in addressing cybercrime. According to Anderson and Jiang (2020), advancements in data recovery techniques have enabled investigators to retrieve encrypted files and trace digital footprints. Their research highlighted the effectiveness of software tools like EnCase and FTK in analyzing electronic devices for evidence. Additionally, Kline and Robertson (2020) explored the role of blockchain forensics in tracking cryptocurrency transactions, a growing area in financial crime investigations.
Despite these advancements, the rapid evolution of technology presents challenges for digital forensics. Garcia (2021) noted that encryption and anonymization tools used by criminals often outpace forensic capabilities, necessitating continuous innovation in the field.
Artificial Intelligence in Forensic Science
Artificial intelligence (AI) is increasingly being integrated into forensic workflows, enhancing both efficiency and accuracy. Smith and Brown (2022) examined the use of machine learning algorithms in facial recognition, noting their ability to match suspects with surveillance footage in real-time. Another study by Johnson and Kline (2021) highlighted the application of AI in automating fingerprint analysis, reducing human error and increasing processing speed.
However, the reliance on AI raises questions about bias and transparency. Kline and Robertson (2020) stressed the importance of validating AI tools to ensure fairness and reliability in forensic applications. These findings suggest that while AI holds promise, its implementation must be carefully managed to maintain trust in forensic practices.
Conclusion
The reviewed literature demonstrates the transformative impact of technology on forensic science. From DNA analysis to digital forensics and AI integration, these advancements have enhanced the accuracy, efficiency, and scope of forensic investigations. However, challenges such as ethical concerns, technological limitations, and potential biases must be addressed to ensure the responsible application of these tools. Future research should focus on developing standardized protocols for emerging technologies and exploring their long-term implications for the justice system.
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