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1. INTRODUCTION 

In the digital age, social media platforms have 

become integral to criminal investigations, with 

Instagram standing out as a particularly valuable 

source of forensic evidence. The platform's vast 

user base and diverse content types, including 

images, videos, Stories, and Direct Messages 

(DMs), create a rich repository of potential 

evidence. However, the very features that make 

Instagram useful for communication and sharing 

also present significant challenges for forensic 

investigators. The platform's use of end-to-end 

encryption for DMs, dynamic content such as 

disappearing Stories, and cloud-based storage 

systems complicate traditional forensic approaches 

Verreault, E. (n.d.). 

Instagram forensics involves the systematic 

collection, preservation, and analysis of digital 

artifacts to support criminal investigations, civil 

litigation, and cybersecurity incidents. Law 

enforcement agencies increasingly rely on 

Instagram data to track criminal activities, from 

financial scams to child exploitation networks 

(Soni N., 2024). Despite its potential, investigators 

face hurdles such as data encryption, jurisdictional 

barriers, and anti-forensic techniques employed 

by criminals. This review explores the current 

methodologies in Instagram forensics, emphasizing 

practical techniques for data extraction and 

analysis, while also addressing the limitations 

and future directions of this evolving field. 

2. DATA ACQUISITION IN INSTAGRAM 

FORENSICS 

2.1 Mobile Device Extraction 

The majority of Instagram activity occurs on 

mobile devices, making them primary targets for 

forensic investigations. Modern forensic tools 

such as Cellebrite UFED and Magnet AXIOM 

are capable of extracting a wide range of data 

from smartphones, including user credentials, 

cached session tokens, and remnants of deleted 

conversations. Research by Afonin (2016) 

demonstrates that even after an app is uninstalled, 

residual data often remains in SQLite databases 

or system logs. For example, investigators can 

recover geolocation data from uploaded media, 

which has proven crucial in cases involving 

harassment or stalking. However, the increasing 

use of encrypted storage on smartphones has 

reduced the effectiveness of physical extraction 

methods, pushing forensic experts toward cloud-

based solutions and network analysis. 
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2.2 Cloud and Network Forensics 

Instagram's reliance on cloud infrastructure 

means that much of its data resides on Meta's 

servers rather than locally on devices. 

Investigators can leverage cloud backups from 

services like iCloud or Google Drive to retrieve 

Instagram media and messages that may no 

longer exist on a suspect's device. Network 

forensics also plays a critical role, as tools like 

Wireshark can intercept API calls between the 

Instagram app and its servers, revealing 

timestamps, IP addresses, and authentication 

tokens. However, accessing server-side data 

typically requires legal cooperation from Meta, 

which often involves lengthy subpoena processes 

due to jurisdictional and privacy concerns (Alam, 

2023). These challenges underscore the need for 

international cooperation and standardized 

protocols for cross-border data requests. 

2.3 Recovery of Deleted Content 

One of the most critical aspects of Instagram 

forensics is recovering deleted posts, Stories, and 

DMs. While Instagram purges deleted content 

from its servers, forensic tools like Autopsy and 

FTK Imager can often retrieve residual data from 

device caches or temporary internet files. A 2022 

study found that third-party apps used to archive 

Instagram Stories frequently retain copies of 

deleted content, providing investigators with an 

alternative source of evidence (Thakker, 2023). 

Additionally, browser histories and download 

folders may contain traces of Instagram activity, 

particularly if the user accessed the platform via 

a web browser. These techniques have been 

instrumental in numerous criminal cases, 

enabling investigators to reconstruct timelines 

and uncover hidden communications. 

3. FORENSIC ANALYSIS TECHNIQUES 

3.1 Metadata Examination 

Instagram embeds extensive metadata in 

uploaded images and videos, including EXIF 

data that reveals timestamps, device models, and 

GPS coordinates. This information has been 

instrumental in verifying alibis and tracking the 

movement of suspects in criminal cases. For 

example, a 2021 investigation into a cyber-

stalking incident relied on metadata from 

Instagram posts to confirm the perpetrator's 

location at the time of the offense (Thakker, 

2023). Forensic analysts also examine edit 

histories and engagement metrics to identify 

patterns of behavior, such as sudden spikes in 

activity that may indicate compromised accounts 

or coordinated harassment campaigns. The 

ability to analyze metadata at scale has become 

increasingly important as criminals use 

sophisticated methods to conceal their activities 

(Mulahuwaish et al., 2025). 

3.2 Link and URL Analysis 

Cybercriminals frequently use Instagram to 

distribute phishing links disguised as legitimate 

URLs. Forensic investigators employ tools like 

URLScan.io to analyze shortened links and trace 

them back to malicious domains. In one notable 

case, a fraud ring used Instagram DMs to send 

fake banking links, resulting in significant 

financial losses for victims. By reconstructing the 

link propagation path, investigators were able to 

identify the perpetrators and dismantle the 

operation. This technique is particularly valuable 

in cases involving financial fraud, where 

criminals exploit Instagram's reach to target large 

numbers of victims. 

3.3 Behavioral Profiling 

Analyzing user behavior is another key 

component of Instagram forensics. Investigators 

examine login patterns, IP address logs, and 

follower networks to detect anomalies. For 

instance, sudden changes in posting frequency or 

the use of multiple accounts from the same 

device may indicate bot activity or account 

takeovers. Advanced machine learning models 

are now being deployed to automate this process, 

flagging suspicious behavior in real time 

(Afonin, 2016). Behavioral profiling has proven 

especially effective in identifying coordinated 

disinformation campaigns and tracking the 

activities of organized crime groups operating on 

the platform. 

4. CHALLENGES AND FUTURE DIRECTIONS 

Despite significant advancements in forensic tools, 

Instagram investigations continue to face 

substantial challenges. The platform's 

implementation of end-to-end encryption for Direct 

Messages (DMs) creates a major obstacle, as 

investigators cannot access message content 

without physical access to the device or cooperation 

from Meta. Legal complexities further hinder 

investigations, particularly in cross-border cases 

where data requests often face jurisdictional delays 

and conflicting privacy laws. Criminals 

increasingly employ sophisticated anti-forensic 

techniques, including VPNs to mask IP 

addresses, disposable "burner" accounts, and 

data-wiping applications designed to erase digital 

traces before investigators can secure evidence. 
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Looking ahead, emerging technologies offer 

promising solutions to these challenges. 

Artificial intelligence (AI) could revolutionize 

Instagram forensics by automating the detection 

of manipulated media, such as deep fake videos, 

and identifying patterns of automated bot activity 

that often accompany disinformation campaigns 

and fraudulent schemes. Machine learning 

algorithms may also enhance behavioral analysis 

to detect suspicious account activity more 

efficiently. Block chain technology presents 

another avenue for innovation, particularly in 

verifying the authenticity of digital evidence and 

establishing secure, tamper-proof methods for 

tracking user identities across multiple accounts. 

Future research should focus on developing 

standardized frameworks for international 

cooperation in data requests, as well as novel 

decryption techniques that balance investigative 

needs with user privacy rights. The integration of 

these technologies could significantly strengthen 

the capabilities of forensic investigators in an 

increasingly complex digital landscape (Arshad 

et al., 2025). 

5. CONCLUSION 

Instagram forensics has emerged as a critical 

discipline in modern digital investigations, 

providing law enforcement and cyber security 

professionals with powerful tools to combat 

cybercrime. The platform’s vast user base and 

diverse content types—ranging from ephemeral 

Stories to encrypted Direct Messages—offer 

both opportunities and challenges for forensic 

experts.  

This review has highlighted key methodologies 

for acquiring and analyzing Instagram data, 

including mobile device extraction, cloud and 

network forensics, and advanced techniques for 

recovering deleted content. Metadata analysis, 

URL tracking, and behavioral profiling have 

proven particularly effective in uncovering 

criminal activities, from financial fraud to 

coordinated harassment campaigns. 

However, significant challenges remain, 

including the limitations imposed by end-to-end 

encryption, jurisdictional barriers to cross-border 

data access, and the increasing sophistication of 

anti-forensic techniques. Despite these obstacles, 

the field continues to evolve, driven by 

technological advancements and the growing 

recognition of social media’s role in criminal 

investigations. The integration of artificial 

intelligence, machine learning, and block chain 

technology holds promise for overcoming 

current limitations and enhancing the accuracy 

and efficiency of Instagram forensics. 

6. FUTURE WORK 

Future research should prioritize overcoming 

encryption barriers through advanced decryption 

techniques while balancing privacy concerns. 

The integration of AI and machine learning could 

revolutionize forensic analysis by automating the 

detection of deep fakes, bot networks, and 

manipulated content.  

Additionally, block chain technology may offer 

solutions for authenticating digital evidence and 

tracking user identities across platforms. Further 

studies are needed to establish standardized 

protocols for cross-border data access and to 

address evolving anti-forensic tactics employed 

by criminals.  

These advancements will be crucial for 

maintaining the efficacy of Instagram forensics 

in an increasingly complex digital landscape. 

REFERENCES 

[1]  Afonin. (2016, September 30). Mobile Forensics 

??? Advanced Investigative Strategies Security 

eBook. Packt. https://www.packtpub. com/en-

bg/product/mobile-forensics-advanced-investi 

gative-strategies-97817 864 64088Casey, E. 

(2020). Digital Evidence and Computer 

Crime (4th ed.). Academic Press. 

[2]  Alam, A. (2023, July 29). Case study on 

Instagram’s cloud migration journey: - Azfar 

Alam - Medium. Medium.https://medium.com/ 

@azfaralam/case-study-on-instagrams-cloud-

migration-journey-a6ef1cb69 a 6a 

[3]  Arshad, M., Ahmad, A., Onn, C. W., & Sam, E. 

A. (2025). Investigating methods for forensic 

analysis of social media data to support criminal 

investigations. Frontiers in Computer Science, 

7. https://doi.org/10.3389/fcomp.2025.1566513 

[4]  Mulahuwaish, A., Qolomany, B., Gyorick, K., 

Abdo, J. B., Aledhari, M., Qadir, J., Carley, K., 

& Al-Fuqaha, A. (2025). A survey of social 

cybersecurity: Techniques for attack detection, 

evaluations, challenges, and future prospects. 

Computers in Human Behavior Reports, 

100668. https://doi.org/10.1016/j.chbr.2025.100 

668 

[5]  Soni N. Forensic Analysis of WhatsApp: A 

Review of Techniques, Challenges, and Future 

Directions. J Forensic Sci Res. 2024; 8: 019-

024.Kävrestad, J., Birath, M., & Nohlberg, M. 

(2021). Fundamentals of Digital Forensics. 

Springer. 



Instagram Forensics: A Comprehensive Review of Digital Investigation Techniques

 

ARC Journal of Forensic Science                                                                                                              Page | 36 

[6]  Thakker, A. (2023, December 21). Digital 

Forensics: Autopsy’s Magic in Recovering 

Deleted data. Medium. https://medium.com/@ 

aasthathakker/digital-forensics-autopsys-magic-

in-recovering-deleted-data-b990d05394b0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[7]  Verreault, E. (n.d.). The advantages and challenges 

of using social media in investigations. AKTEK Inc 

& subsidiaries. https://www.aktek.io/blog/the-

advantages-and-challenges-of-using-social-

media-in-investiga tions 

Citation: Nishchal Soni. Instagram Forensics: A Comprehensive Review of Digital Investigation Techniques. 

ARC Journal of Forensic Science. 2025; 9(1):33-36. DOI: https://doi.org/10.20431/2456-0049.0901005. 

Copyright: © 2025 Authors. This is an open-access article distributed under the terms of the Creative Commons 

Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 

original author and source are credited. 


