Digital Forensics Analysis | Research Report

Digital Forensics Analysis

Research Report

The Evolving Landscape of Digital Forensics:
Tools, Cybersecurity Convergence, Emerging Trends, Challenges, and Labor Market Demand

Program: MSc Cybersecurity and Digital Forensics
Module: Digital Forensics Analysis (ACCA7031)

Lecturer: Dr. Mohamed Ghanem

Student Name: Md Obaydul Haque
Student ID: 2435442
University of Wales Trinity Saint David

Submission Date:
27 April 2026



Digital Forensics Analysis | Research Report

Table of Contents

1. Introduction

2. Current State of the Field and Tools

3. Intersection of Digital Forensics and Cybersecurity

4. Emerging Trends in Digital Forensics

5. Key Challenges and Professional Risks

6. National and International Labor Market Demand

7. Conclusion

8. References (IEEE Style)



Digital Forensics Analysis | Research Report

1. Introduction

Digital forensics is a methodology that aims at identification, preservation, collection, examination,
analysis and presenting of digital evidences such that the results can corroborate with the legal,
organizational and initial investigative intentions. In 2026, this proposition is not restricted to
restoration of files from confiscated desktop computers. Mobile phones, cloud accounts, social-media
activity, collaboration platforms, enterprise logs, removable storage media such as USB drives and
external hard disks, Internet-of-things devices (IoT), in-vehicle systems (IVS) and volatile memory
are items regularly examined by investigators. The center stage of Cyber Resilience has been taken
up by digital forensics, as this explains the what, how, and which data or systems were affected and
what remediation is required. The National Institute of Standards and Technology (NIST) forensic
incident-response guidance dedicates forensics as a capability of an organization to aid in both
security incident investigation and operational troubleshooting [1]. The same can be said for the
guidance around mobile forensics where it is determined that evidence must only be recovered under
forensically sound conditions-i.e.94—45 methods which would be deemed acceptable [2]. That is,
professional digital forensics exceeds technical tools usage. A Level 7 approach will need to perform
an academic analysis of evidential integrity, repeatability, validation, proportionality and privacy
(given that ex parte evidence can be particularly intrusive), who has legal authority for the actions
performed and finally what responsibility does the examiner have to report the findings. It assesses
the current state of the discipline, with common tools used; the intersection between data science and
cybersecurity; emerging trends; key professional challenges and labor market demand in the UK and
internationally.
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2. Current State of the Field and Tools

Integrated, multi-source analysis is the hallmark of the state of digital forensics today. NIST SP
800-86 describes forensic techniques as method of investigation that process used for resolving
isolated information security incident and aid in solving IT operational problems, where evidence
could be found from files, operating system, network communication traffic and server applications
respectively [1]. Considering that most cases are seldom reliant on one device or an artifact, this is
particularly pertinent to contemporary investigations. A sample case could contain disk images,
endpoint detection logs, Windows event records, registry keys, browser histories, email headers,
cloud audit trails and memory captures. Thus, it is not just about finding a unique artifact, the
evidential value comes from mapping them into a robust timeline that separates user action versus
automated system activity versus potentially malicious conducts.

Smartphones integrate years of communication records, massive application databases, photos,
location history and Internet of Things which can includes authentication tokens & cloud
synchronization. NIST SP 800-101 Rev. 1 defines mobile device forensics as the recovery of digital
evidence from a mobile device in a manner that preserves the integrity, validation, preservation,
acquisition, examination, analysis and reporting [2]. This means in practice an examiner should note
things as device state, extraction type, acquisition environment, tool version, known limitations time-
zone handling (when applicable), hash values where appropriate and indicate if the result is logical,
file-system based, physical backup-based or cloud / web artifact. A message, picture or location log
may look different on a handset, in a back-up as well as inside a cloud account so corroboration is
still absolutely crucial.

So, tool selection is strategic and not mechanical. For integrated investigations, Magnet AXIOM
is valuable since it may compile computer, mobile, cloud, vehicle and acquired data in a single case
file along with its Al-assisted analysis features Connections and Timeline [3]. Autopsy is an open-
source digital forensics tool used for hard-drive investigation and offers functionality nearly identical
to many commercial tools [4], which is very important at this point. If you are specifically interested
in forensic imaging, FTK Imager is still helpful for hash value comparison for digital investigations,
while solutions like Cellebrite and Magnet tools can still be used to extract mobile data and parse
application artifacts. However, every forensic tool is not self-validated. E.g. as in the case of SWGDE
[5], transparency or documentation is used to ensure that during live collection the integrity from
acquisition phase is still maintainable, since it affects/change or creates evidence. More proprietary
tools can speed processing but obscure parsing logic, while more open-source tools minimize
transparency but require greater examiner skill. As such, strong practice includes cross-tool
validation where appropriate, manual checking of key artifacts proportionally to risk, established
known-dataset testing, engineered versions of tools, and a transparent audit trail.
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3. Intersection of Digital Forensics and Cybersecurity

Digital forensics has become closely allied to cybersecurity, in particular incident response, threat
detection, and cyber risk management/governance. When a cyber incident occurs, forensic evidence
is key to answering the very questions that security leaders, regulators, insurers, and victims alike
must understand: what was the initial access vector; which accounts were used; what privileges were
gained; (if any) persistence mechanisms created; whether data was accessed or exfiltrated by the
threat actor; and whether or not the threat actor still lingers. While a spike in security alerts may show
that something happened, it is forensic analysis that builds up the timeline and attempts to invalidate
conflicting narratives. It matches NIST's perception of forensics as embedded into the incident
response process within the organization and not an isolated law-enforcement activity [1].

You can see the association in ransomware, business email compromise, insider threat, and cloud-
compromise investigation findings. E.g. in a ransomware, memory may detail running processes, disk
analysis will find dropped payloads, event logs of possible lateral movement through the network or
mail for phishing and cloud audit logs to determine whether data was exfiltrated prior to encryption.
Those results can then feed into better cybersecurity controls like endpoint detection and response
rules, SIEM correlation, privileged-access management, network segmentation and phishing
awareness and backup strategy. That makes digital forensics both historical and forward looking: it
digs trough the events of the past, while fortifying the defense in future.

This convergence also produces a kind of professional friction. Incident responders tend to focus
on containment, business continuity and service restoration while forensic examiners typically
prioritize the preservation of evidence, chain of custody and repeatability. Responses such as wiping
systems, rotating logs, turning off volatile devices or modifying files and the lack of documentation
of actions can lead to the destruction of important evidence. As a result, strong organizations develop
forensic readiness in advance of a breach. Examples are logging policies, handling procedures of
evidence and chain-of-custody forms, secure storage with defined legal authority, escalation routes to
data-protection teams, plus playbooks explaining when volatile data should be collected before
containment. The greatest investigations are not concocted following a breach; they come from
readiness.
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4. Emerging Trends in Digital Forensics

Multiple trends are changing the face of digital forensics. The cloud and SaaS forensics is the first
one. Rather than a single seized device, evidence might be found in Microsoft 365, Google
Workspace, iCloud, WhatsApp backups, or Teams messages—or on social-media platforms or
remote servers. Guidance from SWGDE on cloud-service-provider imagery discusses acquisition,
preservation and analysis of data held by such providers across a range of issues including the
necessary authority, scope and provider processes for consummating jurisdictional requirements [6].
There are challenges with cloud evidence; for example, a local cached image may contain insufficient
data, the provider-returned data may include metadata not visible on the device itself, and account
data can exist in multiple places. This means that investigators have to distinguish between evidence
which is local, synchronized and provider-held.

The second development is Artificial Intelligence and automation. By using Al triaging, image
classification, entity extraction, chat clustering an anomaly detection it can help with huge data
retention as well. And commercial tools are following suit: for instance, connections and timeline
functions to identify important evidence faster with the promise of Al-powered analysis in Magnet
AXIOM [3]. Workforce data also indicates Al and cloud security are some of the most crucial
specialized skills in current cyber security, with ISC2 finding that there is widespread need for skills
across the profession [10]. Nevertheless, Al should not be treated simply as a replacement for
examiner judgment. Al-supported triage could cut backlog and assist prioritization of reviews but it
can also create opacity, bias and reproducibility issues here. The presentation of Al-assisted results in
a forensic report which is defensible should impart an understanding of how the results were
produced, validated and corroborated; such explanations are dissimilar to relying upon unverifiable
automated outputs.

Expansion of new sources of non-traditional evidence is the 3rd trend vehicle infotainment and
telematic systems may contain caller logs, details of paired devices, journeys travelled, locations and
media metadata that are therefore becoming more common in criminal, civil and corporate
investigations [7]. Drones may log information about flights, control stations, geographic locations,
payloads, and media files that can be important when reconstructing movements or attribution [8].
IoT devices, wearables, smart speakers and home network equipment is likewise capable of offering
sensor occasions, connectivity statistics and user interplay information. They are alluring because
such sources can situate a device, account or person in time and space, but only with careful
interpretation. A device event does not automatically equal a human action; it can also be the result of
automated processes running in the background, account syncing or another legitimate user.
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5. Key Challenges and Professional Risks

Encryption continues to be one of the most lingering technical problems. Without an unlocked
device, extraction in a lawful way, integrity of usable backup data, and/or endpoint artifact or
knowledge about the return will be confiscated from the total device media and therefore blocked by
full disk encryption, secure enclaves from biometric locks as one model or wealth ethics, e.g. end-to-
end encrypted message (only success with consent driven acquisition) devices can determine access.
That limitation is not merely a headache; it reveals real protections for security and privacy. Forensic
practice, therefore, must work within legal powers and proportionally. Investigators may still
examine the metadata, notifications, file names and timestamps, backups and logs for a Google
account as well as the communication pattern but such unaccused content should clearly be defined in
the report. The way data is acquired affects what can be recovered and how confidently it can be
interpreted, therefore mobile evidence procedures need to follow validated, forensically sound
methods [2].

A second challenge relates to the volume of data. A single case can have terabytes of disk images,
hundreds of thousands of messages, years of cloud logs, and sometimes many devices belonging to
the suspect or the corporation. Triage is inevitable, but bad triage can leave out important content. A
defensible approach identifies the boundaries of what is included in, and excluded from the project
including the timeframe within which you are searching; your search terms; categorization of
evidence artifacts (including together with reference to media type); decisions made in prioritizing
evidence activity and justification for any inclusions or escalations. For large cases, the documents
and the integrity of evidence (SWGDE) are important when acquisition has to be selective, or there is
a live collection update [5]. As such, corporate investigations must also balance the forensic need for
information against employee privacy considerations (and the possibility of business disruption and
data-minimization duties).

Attribution and reliability are further complicated by anti-forensics. Wipe tools, timestamp
manipulation, log deletion, hidden activities in VBMS, and encrypted containers or applications that
focus on privacy. Double absence: Examiners should make sure not to run into the overclaim case of
absence of evidence is not evidence of absence. Establish the possibility of forensic activity with all
supporting artifacts (prefetch files, shell bags, link files, registry keys, etc.) and correlate this to cloud
logs, app databases, vnet recs. The report must separate observation, interpretation, and inference,
including whether evidence appears to have been manipulated or destroyed.

Thirdly, legal and ethical issues, as well as jurisdictional issues, are also highly significant. Evidence
may cross borders, retention policies of providers can differ, and datasets will inherently have third-
party PI not related to the investigation. For further information, SWGDE’s cloud guidance points to
the need of addressing data held by provider and how to deal with a request on such [6]. As such,
examiners are expected to use necessity, proportionality and authorization as well privacy controls.
Another risk for the professional is tool validations. Acquisition settings, tool versions, hash values,
time zones, well known tool limitations and independent validation of key findings should be
documented by the examiner. The value of a technically correct discovery is diminished, if it cannot
communicate, replicate and justify itself.
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6. National and International Labor Market Demand

Even though employability has become a composite of broader cybersecurity competence,
human- and machine-applicable evidence from the labor market is consistent with the existential
importance individuals ought to place on digital forensic capability. The 2025 CYBER- SKILLS
REPORT estimated about 143,000 in cyber-security roles throughout the UK economy and a
workforce gap of around 3,800 professionals [9] according to the UK Government. Core cyber job
postings in 2024 the number of all core cyber job postings was reported at 32,370 placements per
year and median GBP 55,000 (higher than private sector wide IT labor market median) for
community professionals [9]. The same report found that businesses have "strong" technical skills
gap in advanced areas, such as forensic analysis, interpretation of malicious code and penetration
testing [9]. Despite broader changes in the digital sector that have affected job postings, these
numbers suggest sustained demand.

The hybrid profile of digital forensics graduates is the strongest internationally. Practitioners who
can preserve evidence and write defendable reports are valued, but building pressure around
employing them means employers want people with either an instinct for incident-response and
cloud-platform awareness, identity and access management (both of themselves is the customer a
lightweight user of Cloud Services? And the same goes for SIEM use, endpoint telemetry as well),
scripting proficiency, malware-behavior knowledge, privacy judgment, stakeholders speaking to
them. In their 2025 workforce study, ISC2 shows us organizations are focusing more on specialized
skills such as Al and cloud security instead of just the number of people [10]. This is important for
careers in forensic investigations, as a lot involves cloud logs, Al-assisted triage of relevant data,
mobile artifacts and enterprise security telemetry.

Those graduates that incorporate legal defensibility with the cloud, mobile award and Al aware
protocol communication are going to be far more competitive than applicants who know one tool.
Development paths that are useful are vendor training in Cellebrite or Magnet, open-source practice
with Autopsy and The Sleuth Kit, certifications like GCFE, GCFA, EnCE and CHFI.
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7. Conclusion

Digital forensics has become a multidisciplinary, high-accountability discipline linking together
evidence, cyber security, law, governance and organizational resilience. New types of information
such as mobile devices, cloud services, enterprise telemetry, encrypted applications and vehicle
systems; new classes of sources like IOT sources, volatile memory and even big data sets. Magnet
AXIOM, Autopsy and FTK Imager are a few examples of tools that can speed up acquisition and
analysis process in conjunction with examiner interpretation not instead of. Ideally all investigations
are legal, commensurate, repeatable, verified and completely documented and the results
independently substantiate with more than one artifact of evidence. Markets in emerging areas, such
as Al-assisted triage, cloud forensics, vehicle data and drone forensics correspondingly offer both
dangers and opportunities. Forensic skills are most useful when combined with a wider cybersecurity
capability particularly in cloud, incident response, Al awareness and professional reporting according
to labor-market evidence. Thus, future-ready digital forensic practitioners should be technically
sound, ethical conscious and able to express complex evidence in a clear, impartial and defensible
manner.
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