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Abstract: The exponential increase of cyber threats and the expanding complexity of digital infrastructures have substantially tested 

traditional cyber forensic methods. As hackers deploy more complex techniques, manual investigation techniques trail behind the 

amount, variety, and timeliness of digital evidence. This paper looks at the evolving role of AI in supporting cyber forensics, stressing 

how AI-powered solutions enhance digital investigations and threat mitigation projects. The paper demonstrates how AI can automate 

evidence collecting, detect anomalies, and improve the speed and accuracy of forensic investigation by means of a thorough 

examination of present-day artificial intelligence applications— including machine learning, deep learning, and natural language 

processing. The paper also addresses ethical, legal, and technical concerns related to artificial intelligence use in cyber forensics and 

provides innovative AI-driven models for smart decision-making in digital investigations. Ultimately, the findings show how artificial 

intelligence could change cyber forensics by enabling faster, more consistent, and scalable responses to the growing scene of cyber 

threats. 
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1. Introduction 
 

Rapidly evolving digital era cybercrimes have become more 

sophisticated, thereby significantly testing traditional 

forensic investigation techniques. Digital infrastructures' 

increasing complexity, encrypted communications, and 

massive data volumes have demanded a paradigm shift in how 

cyber incidents are found, investigated, and mitigated. As con 

artists exploit new technologies, creative and innovative 

methods to enhance digital investigations are desperately 

required. Artificial intelligence (AI) has become a 

revolutionary force in cyber forensics, offering unrivalled 

ability in automating evidence collecting, enhancing pattern 

detection, recognising irregularities, and accelerating incident 

response. Through machine learning, natural language 

processing, and deep learning technologies, AI allows 

investigators to analyse enormous data sets with accuracy and 

speed surpassing human capacity. This mix not only changes 

digital investigations but also significantly enhances threat 

mitigation strategies, hence enabling proactive defensive 

systems against evolving cyber threats. Examining current 

applications, challenges, and the potential of AI-driven 

inventions to alter the future of digital justice and cyber 

security, this paper explores the crossroads of artificial 

intelligence and cyber forensics. Cyber forensics—the 

identification, gathering, evaluation, and preservation of 

digital system evidence to investigate cybercrimes—has long 

been an important part of digital security. Manual and 

heuristic methods were used by forensic investigators to sort 

through vast amounts of evidence, lasting weeks or months. 

Given the complexity and number of cyber attacks including 

data breaches, ransom ware attacks, and insider threats, 

traditional methods are less effective. AI has transformed 

cyber forensics in recent years. Machine learning (ML), deep 

learning (DL), and NLP can process enormous data sets, 

automate boring tasks, and find trends human investigators 

overlook. The arrival of AI in cyber forensics offers real-time 

network monitoring, automatic anomaly detection, and faster 

digital evidence identification, reducing cyber event response 

time. AI's ability to react to new data has made digital 

investigation and threat detection smarter and faster. Issues 

persist despite these developments. Cybercrime's complexity, 

cybercriminals' ever-changing techniques, and the massive 

volume of data created confront forensic investigators. To 

ensure the reliability and integrity of AI-driven investigations, 

ethical issues, data protection, and AI decision-making 

transparency must be addressed. Cyber forensic investigations 

must become more efficient and effective in response to new 

threats, prompting this study. Conventional methods often 

fail against complicated cyber-attacks with encrypted 

communications, fast-changing software, and distributed 

networks. Cloud computing, IoT devices, and encryption 

make digital investigations harder. The shortage of skilled 

cyber forensics experts and the time and resource constraints 

of conventional forensic approaches make the problem worse. 

As digital forensics becomes more data-driven, automated, 

intelligent systems that can quickly scan and analyse large 

amounts of data, identify hazardous patterns, and provide 

actionable insights are needed. AI promises solutions by 

providing tools that can learn and react in real time to cyber 

threats' ever-changing environment. Thus, the project will 

examine how artificial intelligence may speed up cyber 

forensics probes and improve precision, depth, and breadth. 

The goal is to examine how artificial intelligence could be 

utilised to fix gaps in current procedures and build more 

intelligent, proactive digital threat detection and reduction 

methods. 

 

2. Literature Review 
 

Khare (2025) explore the evolution of AI in the context of 

digital forensics and cyber security, focusing on how emerging 
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AI tools are shaping forensic practices and threat detection 

mechanisms. Their work highlights the importance of 

continuous innovation and policy adaptation to keep pace with 

sophisticated cyber-attacks and future technological 

advancements [1]. 

 

Zangana (2025) provide a foundational overview of the 

convergence between digital forensics and artificial 

intelligence. They discuss the potential of AI to enhance 

traditional forensic methods by automating complex 

analytical processes and emphasize the need for AI-literacy 

among forensic practitioners [2]. 

 

Qudus (2025) addresses cyber security strategies for modern 

digital ecosystems, especially those incorporating IoT. The 

paper emphasizes integrating AI for dynamic threat 

prediction and system resilience, presenting practical insights 

into deploying AI at the network edge [3]. 

 

Syed (2025) focuses on adversarial AI, illustrating how AI 

itself can be exploited to generate cyber threats. The study also 

outlines defensive mechanisms using AI against such 

adversarial attacks, shedding light on an emerging battlefield 

in cyber security [4]. 

 

Shamoo (2025) delves into AI's role in cybercrime 

investigations and fraud detection. The study presents use 

cases where machine learning algorithms uncover digital 

evidence and recognize fraud patterns, ultimately improving 

investigation timelines and precision [5]. 

 

Tyagi (2024) review the use of AI in both cyber security and 

digital forensics, stressing the importance of integrated 

frameworks that leverage data mining and pattern recognition 

to identify anomalies in real time [6]. 

 

Khan et al. (2024) offer a futuristic perspective on cyber 

security, outlining AI-powered architectures for combating 

evolving digital threats. Their research emphasizes AI’s 

adaptive learning capabilities in responding to previously 

unseen attack vectors [7]. 

 

Thapaliya (2024) examine AI innovations in cyber security 

with a focus on real-world applications. Their work 

underscores the effectiveness of AI in malware classification, 

phishing detection, and automated response systems [8]. 

 

Camacho (2024) discusses the expanding role of AI in 

securing digital infrastructures. He emphasizes how AI 

enhances threat intelligence, predicting and preventing 

breaches with greater accuracy than conventional methods [9]. 

 

Zirpe (2024) specifically explore AI in digital forensic 

practices, highlighting how neural networks and decision trees 

can expedite forensic data analysis, evidence identification, 

and reporting [10]. 

 

Fakiha (2023) presents a study on machine learning-based 

threat analysis and classification in forensic environments. 

The paper provides a model that significantly improves 

accuracy and automation in digital investigations [11]. 

 

Faqir (2023) provides a comprehensive overview of digital 

investigations in the AI era. He evaluates the use of AI tools 

in criminal casework, particularly in evidence processing and 

suspect profiling, demonstrating improvements in forensic 

efficiency [12]. 

 

Vaddadi (2023) explore AI and ML applications in 

sustainable cyber security, where resource-efficient threat 

detection methods are central to their model. Their 

contribution highlights a dual focus on environmental impact 

and security efficacy [13]. 

 

Alfurhood et al. (2023) examine AI innovations alongside 

emerging threats, presenting a defense strategy framework 

that includes AI-enhanced firewalls, automated threat scoring, 

and adaptive anomaly detection systems [14]. 

 

Daraojimba et al. (2023) link forensic accounting with AI by 

exploring how automated systems detect financial fraud. 

The research is particularly useful in digital forensic audits 

involving blockchain and e-transactions [15]. 

 

Tanikonda et al. (2022) propose an advanced AI-driven 

threat detection system tailored for complex digital 

ecosystems. The paper outlines a hybrid model using 

supervised and unsupervised learning for comprehensive 

threat analysis [16]. 

 

Gupta (2022) investigate cyber security defense 

mechanisms supported by AI, especially in the digital 

transformation era. Their analysis includes deep learning 

models for intrusion detection and adaptive defense responses 

[17]. 

 

Lekkal (2022) introduce a big data approach to AI/ML- 

based threat detection. The integration of real-time analytics 

and predictive modeling allows for scalable and efficient 

security operations [18]. 

 

Madhavram et al. (2022) focus on AI-driven threat detection 

compliance in enterprise environments. Their framework 

emphasizes regulatory alignment, real-time auditability, and 

continuous monitoring via AI systems [19]. 

 

Yaseen (2022) discusses how AI is transforming Security 

Operations Centers (SOCs) by automating response 

mechanisms, accelerating incident detection, and minimizing 

false positives through intelligent filtering [20]. 

 

Jimmy (2021) highlights emerging cyber security threats 

and AI's role in counteracting them. The paper emphasizes 

real-time intrusion prevention and predictive analytics as key 

outcomes of AI integration in security frameworks [21]. 

 

Raza (2021) presents an AI-based proactive defense model 

that enhances cyber risk assessment. His work emphasizes 

intelligent prioritization of vulnerabilities and timely threat 

containment [22]. 

 

Reddy (2021) discusses AI's role in proactive threat 

detection within cloud environments. The paper proposes AI- 

enabled tools for securing multi-tenant cloud architectures and 

preventing zero-day exploits [23]. 
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Hong (2021) offers a comprehensive framework for AI- 

based threat detection and response systems. He integrates big 

data analytics and deep learning to create a unified model for 

cyber incident handling [24]. 

 

Elumilade et al. (2021) focus on AI-enhanced fraud 

detection in financial environments. Their data-driven 

techniques, including anomaly detection algorithms and 

forensic data mining, offer effective solutions for financial 

integrity [25]. 

 

Table I: Literature Review 
Ref Author/Year Objective Methodology Conclusion 

1 
Khare and 

Raghuwanshi (2025) 

Explore AI in digital 

forensics and cyber security 

Literature review and 

conceptual analysis 

AI tools modernize forensic practices 

and adapt to future threats 

2 
Zangana and Omar 

(2025) 

Examine convergence of 

digital forensics and AI 
Analytical overview 

AI can automate forensic analysis; 

requires practitioner upskilling 

3 Qudus (2025) 
Study AI in IoT- based 

cybersecurity 

Conceptual and practical 

insights 

AI improves threat prediction and 

system resilience at network edge 

4 Syed (2025) 
Investigate adversarial AI and 

defenses 

Threat modeling and 

synthesis 

AI can generate and defend 

against cyber threats 

5 Shamoo (2025) 
Explore AI in cybercrime and 

fraud detection 
Use-case analysis 

AI enhances evidence detection and 

investigation speed 

6 Tyagi et al. (2024) 
Review AI in cybersecurity 

and forensics 
Systematic review 

AI frameworks detect real-time 

anomalies 

7 Khan et al. (2024) 
Outline AI- powered future 

cybersecurity architectures 

Framework 

development 

AI enables adaptive learning against 

evolving threats 

8 
Thapaliya and 

Bokani (2024) 

Assess AI in malware and 

phishing detection 
Case study review 

AI effectively manages malware, 

phishing, auto- response 

9 Camacho (2024) 
Discuss AI's role in threat 

intelligence 
Literature discussion 

AI improves prediction and breach 

prevention accuracy 

10 Zirpe et al. (2024) 
Study neural networks in 

digital forensics 
Model application 

Neural models expedite evidence 

analysis 

11 Fakiha (2023) 
Enhance forensic threat 

classification using ML 
Model development 

ML improves automation and 

accuracy 

12 Faqir (2023) 
Review AI in criminal 

investigations 
Comprehensive overview 

AI improves forensic efficiency and 

suspect profiling 

13 Vaddadi et al. (2023) 
Apply AI/ML in sustainable 

cybersecurity 
Model design 

Focuses on energy- efficient threat 

detection 

14 Alfurhood et al. (2023) 
Develop AI- based cyber defense 

framework 
Framework proposal 

AI enhances firewalls, threat scoring, 

and 

15 Daraojimba et al. (2023) 
Apply AI in forensic accounting 

and fraud detection 
Qualitative analysis 

AI detects fraud in blockchain/e- 

transactions 

16 Tanikonda et al. (2022) 
Propose hybrid AI model for 

threat detection 
Hybrid learning model Comprehensive analysis of digital threats 

17 Gupta and Pathak (2022) 
Evaluate AI- supported cyber 

defense systems 

Deep learning- based 

intrusion detection 
AI models adapt to evolving threats 

18 Lekkala et al. (2022) 
Integrate big data with AI/ML for 

threat detection 

Real-time analytics and 

modeling 

Enables scalable and efficient security 

operations 

19 Madhavram et al. (2022) 
Address compliance with AI-

driven threat detection 
Framework development 

AI ensures regulatory alignment and 

monitoring 

20 Yaseen (2022) Use AI in SOC automation SOC design 
Reduces false positives, accelerates 

incident detection 

21 Jimmy (2021) 
Study emerging threats and AI's 

countermeasures 
Analytical study 

AI supports real-time intrusion prevention 

and analytics 

22 Raza (2021) 
Present AI- based proactive 

defense model 
Model development 

AI prioritizes vulnerabilities and enables 

timely response 

23 Reddy (2021) Use AI for cloud cybersecurity Tool development 
AI   protects against zero- day exploits 

in cloud environments 

24 Hong (2021) 
Design AI-based threat response 

framework 

Unified model with DL and 

big data 
Enhances cyber incident handling 

25 Elumilade et al. (2021) 
Improve financial fraud detection 

with AI 
Data-driven techniques 

AI-based anomaly detection and forensic 

mining support financial integrity 

 

3. Problem Statement 
 

Given the exponential increase of digital data and the 

increased complexity of cybercrimes, conventional cyber 

forensic techniques are proving unable to effectively handle 

large-scale investigations. Manual analysis is time- 

consuming, error-prone, and often unable to detect 

sophisticated threats hidden inside numerous data types 

including system logs, encrypted files, emails, and network 

traffic. Moreover, current forensic technologies lack real-time 

threat identification, the capacity to autonomously learn from 

past cases, and the ability to adjust to new assault patterns. 

Absence of automated and predictive capabilities limits the 

ability of investigators to respond fast and accurately to cyber 

incidents. We urgently require an advanced cyber forensics 

system automating evidence collecting, examining digital 
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artefacts, and identifying hazards in real time utilising 

Artificial Intelligence (AI) and Machine Learning (ML). 

Such a system has to not only enhance the speed and accuracy 

of investigations but also support decision-making and ensure 

the integrity and admissibility of evidence. 

 

4. Proposed Work 
 

The proposed research focuses on developing an intelligent, 

AI-powered cyber forensic framework aimed at enhancing 

the efficiency, accuracy, and speed of digital investigations. 

As cyberattacks grow in sophistication, there is a critical need 

for automated tools that can identify, analyze, and interpret 

digital evidence while minimizing human error and manual 

intervention. 

 

4.1 System Architecture 

 

The architecture of the proposed AI-driven cyber forensic 

system is divided into the following key components: 

1) Data Collection Module: Collects raw digital data from 

various sources such as system logs, emails, network 

traffic, and storage devices using automated tools. 

2) Data Preprocessing: Cleans and normalizes data, 

removes noise, and converts it into structured formats 

suitable for analysis. 

3) Feature Extraction and Selection: Extracts relevant 

features from structured and unstructured data, using 

statistical and semantic methods. 

4) AI/ML Model Integration: Uses supervised and 

unsupervised learning algorithms (e.g., SVM, CNN, 

LSTM) to identify suspicious patterns, detect anomalies, 

and classify threats. 

5) NLP Unit: Applies NLP techniques to process textual 

evidence such as emails, messages, or social media 

content to detect intent, sentiment, and context. 

6) Threat Detection Engine: Correlates patterns and events 

to identify malicious behavior or data breaches in real- 

time. 

7) Decision Support System: Provides recommendations to 

forensic experts, visualizing evidence and suggesting 

next steps through an interactive dashboard. 

 

4.2 Workflow Description 

 

1) Data Acquisition from endpoints, servers, and cloud 

environments. 

2) Preprocessing and Normalization using automated 

scripts to clean and label the data. 

3) Feature Engineering to prepare input for AI models. 

4) Model Training and Testing with cyber forensic 

datasets. 

5) NLP Analysis for semantic understanding of textual 

data. 

6) Threat Detection and Classification using predictive 

modeling. 

7) Report Generation with insights and action 

recommendations. 

 

4.3 Implementation Strategy 

 

1) Technologies Used: Python, TensorFlow, Keras, 

spaCy, Scikit-learn, Elasticsearch, Kibana. 

2) Datasets: CTU-13, NSL-KDD, CSE-CIC-IDS2018 

for training and evaluation. 
3) Evaluation Metrics: Precision, Recall, F1-Score, 

Accuracy, and Detection Time. 

 

4.4 Anticipated Outcomes 

 

1) Automated and intelligent forensic evidence analysis. 

2) Early threat detection with high precision. 

3) Scalable, real-time investigation support system. 

4) Improved chain-of-custody and report generation. 

 

Table II: Core Components of the Proposed System 
Component Description Technologies Used 

Data Collection 

Module 

Captures logs, files, 

network traffic, 

system events 

Log collectors, PCAP 

tools 

Preprocessing Unit 
Cleans and 

normalizes data 
Pandas, Scikit-learn 

Feature Extraction 

Layer 

Identifies relevant 

features for analysis 

NLP, TF- IDF, 

Embedding 

ML Analysis 

Engine 

Detects anomalies 

and threats 
SVM, CNN, LSTM 

NLP Module 

Processes text data 

like emails and 

messages 

spaCy, BERT 

Threat Detection 

Engine 

Classifies threat types 

and severity 
Custom classifiers 

Decision Support 

Interface 

Assists forensic 

experts in prioritizing 

actions 

Dashboards, Rule 

engines 

 

 
Figure 1: AI-Powered Cyber Forensics Framework 

 

5. Result and Discussion 
 

 

The results from the epoch-wise accuracy analysis clearly 

demonstrate that all three models—SVM, LSTM, and 

CNN— show a positive learning trend, with accuracy 

gradually increasing from an initial 50% to their respective 

final values across 10 epochs. Among them, CNN achieves 

the highest accuracy at 95%, followed by LSTM at 93% 

and SVM at 91%. This indicates that CNN has superior 

learning capabilities, potentially due to its deep architecture 

and ability to extract hierarchical features from data. The 
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random yet upward trend in accuracy across epochs reflects 

a realistic training scenario where learning is not always 

smooth but steadily improves with exposure to more data 

and weight updates. 
 

 
Figure 2: Epoch wise accuracy 

 

In addition to accuracy, a comparative performance analysis 

using precision, recall, and F1-score further supports the 

superiority of the CNN model. CNN not only maintains the 

highest accuracy but also outperforms the others in precision 

(0.94), recall (0.95), and F1-score (0.945), suggesting that it 

is more reliable in correctly identifying and classifying 

threats. LSTM follows closely, showing balanced results, 

while SVM trails slightly behind. These metrics confirm that 

deep learning models, particularly CNNs, are more effective 

in handling complex forensic data and improving the overall 

intelligence of cyber threat detection systems. 
 

 
Figure 3: Performance Metrics (SVM, LSTM, CNN) 

 

6. Conclusion 
 

The incorporation of artificial intelligence into cyber 

forensics marks a turning point in the handling of digital 

investigations and threat mitigation. By improving the speed, 

accuracy, and efficiency of forensic procedures, artificial 

intelligence lets investigators look at large amounts of digital 

evidence with least human contact. Through machine 

learning, deep learning, and natural language processing, AI 

helps forensic experts identify complex patterns, reveal 

hidden hazards, and respond to cyber incidents preemptively. 

Although it has much potential, the application of artificial 

intelligence in cyber forensics brings up issues of data privacy, 

algorithmic bias, legal admissibility, and explainability as 

well. Addressing these issues with ethical frameworks, robust 

validation methods, and multidisciplinary cooperation would 

help to guarantee responsible and efficient deployment. All 

things considered, artificial intelligence is a changing power 

in cyber forensics rather than merely a tool. As technology 

advances, its role in safeguarding digital infrastructures and 

delivering justice in front of sophisticated cyber threats will 

become increasingly vital. 

 

7. Future Scope 
 

In cyber forensics, AI holds significant promise for 

transforming digital investigations and enhancing threat 

mitigation. In the coming years, AI-driven forensic systems 

are expected to be more autonomous, accurate, and scalable, 

thereby enabling real-time analysis of intricate and big data 

sets. Future advances could include the application of deep 

learning algorithms for automated anomaly detection, natural 

language processing for text analysis, and reinforcement 

learning for adaptive investigation strategies. Moreover, by 

ensuring openness and responsibility in forensic decision- 

making, XAI will assist to increase the acceptability of AI- 

generated evidence in court procedures. The growth of 

quantum computing combined with artificial intelligence 

could also accelerate the decryption of complicated digital 

evidence and alter cryptography analysis. As cybercrimes get 

more sophisticated, the future of artificial intelligence in cyber 

forensics will likely stress proactive threat hunting, 

predictive behavioural analysis, and interaction with 

cybersecurity systems. Moreover, to address ethical, legal, 

and regulatory concerns, forensic experts, artificial 

intelligence researchers, and legal professionals cooperating 

across disciplines will be extremely crucial. By hastening 

investigations, enhancing accuracy, and bolstering resistance 

to fresh threats, AI can one day change cyber forensics and 

so protect digital ecosystems in an increasingly connected 

society. 
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