

Submission to: Dr. Nitheesh Murugan Kaliyamurthy

 Module:   Digital Forensics Analysis

 Name: Hridoy Majumder      

 Department: Cyber security & Digital Forensics

 ID: 2522065




Contents

Introduction	2

1. Current State of the Field, Tools, Features and Capabilities	2

2. Intersection of Digital Forensics and Cyber security	3

3. Emerging Trends in Digital Forensics	4

4. Key Challenges in Digital Forensics	5

5. National and International Job Market	6

Conclusion	6

References	7




[bookmark: _Toc231248757]Digital Forensics: Current State, Emerging Trends, Challenges and Employment Opportunities



[bookmark: _Toc231248758][bookmark: introduction]Introduction

With the rise in cyber-attacks, insider threats, ransomware cases and data breaches on organisations worldwide, digital forensics has become a vital part of cyber security. Digital forensics is the identification, preservation, collection, examination, analysis and presentation of digital evidence in legally acceptable manner [1]. In recent years, digital forensic investigations are used to assist incident response, legal proceedings and cybercrime investigations in modern organisations. This report reviews the state of the art of digital forensics, forensic tools and capabilities, the intersection of cyber security and digital forensics, emerging trends, key challenges, and the national and international job market.
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The area of digital forensics has developed greatly with the advancement of cloud computing, mobile devices, artificial intelligence and the Internet of Things (IoT). Today, digital forensic investigations encompass data on computers, cell phones, cloud systems, removable media, and networks [2].

There are many forensic tools that are used by investigators. Autopsy is an open source digital forensic platform that provides file recovery, keyword searches, metadata analysis, timeline analysis, and hash matching. FTK Imager is a common tool for forensic imaging and evidence collection that uses MD5 and SHA hashing to ensure data integrity [3]. 

Cellebrite is widely used in mobile device forensics for extracting call logs, deleted messages, application data and multimedia content from smart phones [4].

Moreover, forensic tools now provide advanced features such as memory forensics, malware analysis, encrypted file recovery, live system acquisition, and automated reporting. According to Casey [5], modern forensic investigations require cross-platform analysis in many instances as evidence can be dispersed across Windows, Linux, Android, macOS, and cloud platforms simultaneously.

Digital forensic investigations also depend heavily on maintaining continuity of evidence and following internationally accepted standards such as the ACPO principles and SWGDE guidelines to ensure evidence admissibility in court proceedings [6].
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Digital forensics and cyber security are both closely related fields. Cyber security deals with preventing, detecting, and mitigating cyber threats, whereas digital forensics deals with investigating incidents and analyzing digital evidence after an attack [7].

Forensic analysis is an integral part of incident response procedures in modern organisations. Security Operations Centres (SOCs) and Computer Security Incident Response Teams (CSIRTs) often use forensic techniques to identify attack vectors, locate compromised systems and reconstruct attack timelines. Incident response is to minimize damage, reduce recovery costs and preserve evidence in a legally sound manner, as discussed in the lecture materials [8].

Digital forensics also helps cyber security to detect insider threats, study malware behaviour, investigate phishing campaigns and detect unauthorised access attempts. Incorporating forensic readiness strategies into cyber security frameworks helps organisations to be prepared for future incidents by ensuring appropriate logging, monitoring and evidence preservation mechanisms are in place [9].

Cloud security, network security and endpoint detection systems are increasingly embedding forensic capabilities such as log correlation, behavioral analysis and automated threat intelligence sharing. Hence, digital forensics has become a proactive and reactive cyber security function.
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One of the major emerging trends is cloud forensics. As organisations move services and storage to cloud platforms, investigators need to analyse distributed cloud environments where data may exist across multiple jurisdictions [10]. Cloud forensics presents challenges related to data ownership, legal access, and the collection of volatile evidence.

Artificial intelligence (AI) and machine learning are also changing digital forensic investigations. AI-based systems can automate large scale log analysis, detect anomalies, classify malicious activities, and speed up evidence processing [11]. This enhances investigation efficiency, especially when dealing with massive datasets.

Another important trend is mobile and IoT forensics. Smartphones, smart watches, smart home devices, and connected vehicles now hold valuable digital evidence. Increasingly, investigators analyse application artefacts, GPS locations, browser histories and cloud-synchronised data from these devices [12].

Crypto currency related crimes like ransomware payments, fraud, and money laundering have also led to the rise of block chain forensics. Investigators use block chain analysis tools to follow the trail of crypto currency transactions and identify suspicious wallet activities.

Finally, remote and live forensics are growing in importance as companies need to acquire evidence without interrupting operational systems. Remote forensic acquisition and live memory analysis enable investigators to gather volatile evidence while systems are still running.
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Technological advances have not eliminated a number of key challenges in digital forensics. One major problem is the explosive growth of data size and complexity. Analysis of the evidence can be time consuming and resource intensive [13] as investigators are often faced with terabytes of evidence across multiple devices.

Encryption and anti-forensic techniques also pose significant challenges. Criminals are increasingly employing encrypted communication platforms, secure deletion tools, steganography and anonymous networks to hide evidence and avoid detection [14].

Another challenge is the fragility and volatility of digital evidences. Improper handling can change the evidence and make it inadmissible in court. Therefore, investigators need to follow rigorous forensic procedures and keep accurate documentation and chain-of-custody documentation.

Legal/jurisdictional issues also complicate investigations, especially in international cybercrime cases. Different countries have different privacy laws, surveillance rules and evidence handling requirements [15]. As such, investigators need to be aware of the legal frameworks such as GDPR, the UK Computer Misuse Act, and RIPA.

Finally, the lack of skilled forensic professionals is a global concern. The rapidly changing technology landscape requires ongoing professional training and technical adaptation.
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The rise in cybercrime rates, regulatory requirements, and data breach investigations have substantially increased the demand for digital forensic professionals. In the UK, there are active recruitment efforts for digital forensic analysts and incident response specialists by organisations like government agencies, police departments, cyber security companies, financial institutions, and multinational corporations [16].

Internationally, countries such as the United States, Canada, Australia, Germany and Singapore also state increasing demand for forensic investigators, malware analysts and cybercrime specialists. Some common roles of jobs are Digital Forensic Analyst, Incident Responder, SOC Analyst, Malware Investigator and Cybercrime Investigator.

Professional certifications like CHFI, GCFA, EnCE and Cellebrite certifications enhance employability and prove specialized forensic expertise. Cyber security job reports show more and more employers seeking professionals with hands-on experience in Autopsy, FTK, Cellebrite, Wireshark, Volatility, and SIEM platforms [17].

The increasing mixing of cyber security and digital forensics means that jobs in this field will continue to be in demand around the world for the next decade or so.
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Digital forensics has become a crucial discipline in modern cyber security operations. Progress in forensic tools, cloud technologies, AI and mobile systems has changed investigative capabilities, but also created new challenges. Cyber security and digital forensics are closely related, and the importance of forensic readiness, incident response and evidence preservation in protecting organisations against cyber threats is highlighted. The field is moving rapidly, despite obstacles like encryption, legal complexities and data volume. In addition, the national and international job market for digital forensic professionals remains very promising due to the demand for cyber investigation expertise.
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