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Abstract: As ephemeral messaging grows on the Android ecosystem involving different
social platforms like Snap chat, WhatsApp, and Instagram, there is a growing need for
effective forensic techniques. Most times, the messages are encrypted and automatically
deleted, yet within legal settings, these messages can contain valuable evidence. This paper,
from the technical and legal perspective, gives an overview of forensic extraction methods of
ephemeral messages for Android devices, with specific consideration to the constraints from
the application of encryption, deletion policy, and memory scrubbing. Due to Android's ever-
changing security settings and app-by-app privacy rules, message retrieval has become
increasingly complex. Forensic investigators are challenged by the decentralized nature of the
Android ecosystem, in which data resides at multiple locations, e.g., internal storage and
backup databases. Our proposed framework overcomes the aforementioned limitations
through root access, live memory acquisition, and network traffic analysis, enabling the
content of the messages to be extracted while maintaining the integrity of the evidence and its
admissibility in court. A case study is presented in the paper that applies the framework to a
reasonably controlled experiment with a typical Android app, pointing to the real difficulties
in data extraction. As privacy laws change, forensic practices will need to change too to
accommodate both privacy requirements and forensic needs. This framework is a basis for
developing forensic techniques to efficiently capture ephemeral data in digital investigations.
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1. Introduction suit, making it easy for people to get used

) to ephemeral messaging [1]. To a large
1.1 Overview of the prevalence of extent, privacy issues have played a big
ephemeral messaging apps on Android role in this trend, and applications such as
platforms (e.g., Snap chat, WhatsApp, Signal, Wickr, and Confide offer end-to-
Instagram) end encryption and self-destruction of

messages toinstill confidence among users

Ephemeral messaging apps have been on R s .
and organizations regarding their data.

the rise on Android (through Snap chat,

WhatsApp, and Instagram), driven mainly 1.2 Importance of ephemeral messages
by alarger demand for privacy in digital in forensic investigations, as these
communication. These platforms help messages are often associated with
users with needs in both fields (personal untraceable communication
privacy/corporate security) able to send

messages that disappear after a certain The same untraceable communication
period or once it is viewed. Snap chat characteristics make ephemeral messages a
popularized "burn after reading" messages perfect foreplay for forensic investigations.
when it allowed pictures and videos to But these platforms with disappearing
delete themselves after a single view. messages such as Snapchat, WhatsApp,
WhatsApp and Instagram soon followed and Instagram are crucial to investigators
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of potential crime or other misconduct,
even if they make it difficult for forensic
experts! These temporary messages are
commonly correlated with hidden trades
since the users can use their ephemeral
nature to not leave any digital traces [2].
As these messages are shooting for
temporary status, it creates challenges
unique to forensic recovery and analysis.
Ephemeral messaging has  proven
landmark forensic importance in fields like
financial fraud, insider trading, and
organized crime.

1.3 Objectives and scope of the paper,
emphasizing the forensic significance
and challenges of ephemeral message
extraction

The aims and scope of this paper include
the challenges in the forensic extraction of
ephemeral messages — both legal
complexities and technical implications.
With many messaging apps like Snapchat,
WhatsApp, and Signal (which has gained
immense popularity due to the pandemic)
enabling self-destructing communications,
forensic investigators will need to
overcome some unique challenges
presented by these messages [3]. Messages
automatically deleted from, or messages
that disappear after a defined period—in
other words, ephemeral messages—are
difficult to recover. These challenges are
particularly  important  for  forensic
practitioners as ephemeral messages used
to be often one part of departments where
sensitive communication occurs, and
therefore crucial in cases ranging from
financial compliance to law enforcement.
The paper has a major goal to evaluate the
performance of existing forensic tools in
obtaining volatile data from
Androiddevices and where we can make
improvements. Conventional tools (e.g.,
Cellebrite UFED, Oxygen Forensic Suite)
are limited in capturing full data from
ephemeral platforms due to the prevalence
of encrypted content and automatic
deletion of data after a period [4]. This
study discusses alternative methods to help
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recover data, such as memory forensics,
file carving, and metadata analysis. The
paper concludes with an exploration of the
forensic utility of ephemeral messages by
shedding light on communication activity,
timestamps, and  purpose.  Though
ephemeral messages are supposed to
vanish, they can still leave tracks in
metadata and device artifacts that denote
prior use of services. Such a framework is
essential for guiding forensic research
efforts future directions as well as
providing recommendations for law
enforcement to assist in using ephemeral
messaging communications as evidence
during investigations.

2. Related Work:

The exponential increase in digital
forensics on social media and ephemeral
messaging  platforms motivates the
development of methods for handling
vanishing messages and archiving content
on platforms  Snapchat, WhatsApp
Instagram, etc. Ephemeral messaging,
which automatically deletes messages after
a certain period, poses a serious problem in
data retrieval, critically important for an
investigation into criminal  activity.
Researchers are fine-tuning methods for
memory, disk, and network forensics to
record the remnants of transient
communication with volatile data capture,
data-extracted storage, and network-
analyzed tools (e.g., Oxygen Forensic
Detective and artificial intelligence-based
algorithms) to optimize the decryption
process, leading to faster and more
effective data extraction. Yet at the same
time, as regulatory frameworks such as
GDPR highlight the need for ethical
behavioral constraints, forensic procedures
should continue to be flexible in response
to changes in social media regulation and
privacy functionalities.
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2.1 Summary of current research on
digital forensics in social media and
ephemeral messaging

Ephemeral messaging on applications such
as Snapchat, WhatsApp, and Telegram
poses an ongoing problem in digital
forensics since these platforms offer
messages only as long as they are in
memory, so they vanish after the user
looks at them. Recently emerged advances
in memory and network forensics target
the acquisition of ephemeral data in device
memory and in the analysis of message
traffic metadata to recover communication
timelines. Nevertheless, end-to-end
encryption schemes still restrict access to
the content of messages, which represents
a significant barrier.Machine learning and
artificial intelligence are being
increasingly used to analyze big data sets
and to automate metadata extraction for
investigations. Privacy laws, including the
GDPR, introduce these complexities to
such methods, demanding forensic
approaches to be applied within legal and
ethical constraints. Ongoing developments
in Al, artifact recovery, and compliance
with privacy standards are essential for the
evolving landscape of digital forensics in
ephemeral messaging.

2.2 Explanation of ephemeral messaging
technologies and data encryption
methods used in Android apps

Ephemeral communication systems allow
the wuser to transmit messages that
routinely disappear after being seen, thus
extending privacy by creating as few
digital footprints as possible. (Popularized
by apps such as Snapchat, WhatsApp, and
Signal), these functionalities enable users
to post photos, videos, and messages that
are deleted after a specific amount of time,
offering another level of privacy.

2.3 Ephemeral Messaging Technologies

1) Adjusting the tempo: The efficiency of
ephemerality messaging is tied to
expansion of a cohort of tools that will

ISSN: 2367-8895

96

International Journal of Computers
http://www.iaras.org/iaras/journals/ijc

allow messages to be as short as they can
be and secure them to the extent that they
can be. Key features include:

i1) Self-destruct timers: Users decide when
to remove the content after they have seen
the message, such as in Snapchat's
vanishing photos and in "view once"

options for similar messaging in
WhatsApp.

lii) End-to-end (E2EE) encryption -
Encryption  techniques that secure

messages while transferred to a user by
making the decryption possible only for
the end destination meaning service
providers are unable to read the message.
For this, apps such as Signal use the most
widely trusted Signal Protocol.

iv) Delete from Local File: Messages are
deleted on reading or on the expiration of
the timer for a message; if one allows
automatic deletion of the message to your
media server for most apps, the times are
very different.

2.4 Data Encryption Methods in

Android Apps

Data encryption is a crucial step in
protecting transient information and
preventing access from unauthorized third
parties, which could result in privacy
problems. Main techniques are symmetric
encryption, which uses the same key for
encryption and decryption and therefore
leads to rapid encryption with protocols
such as AES (with 128, 192, or 256-bit
keys) are commonly used in Android
applications. Asymmetric encryption 1is
based on a public-private key pair, for
instance, in schemes such as WhatsApp
and Signal, where the messages are
encrypted using the public key of the
recipient and decrypted only in the device
using the private key. Visualizing the
Signal Protocol unifies asymmetric and
symmetric encryption along with Perfect
Forward Secrecy (PFS) and guarantees
that, given the security of future keys, the
historical messages are unreadable and
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offline communication can be initiated
smoothly. Furthermore, Transport Layer
Security (TLS) secures the connection
from source to destination, making it
possible to intercept and decrypt the
message by unauthorized users.

Security management for keying on the
Android scheme is performed by the
Trusted Execution Environment (TEE) and
Keystore, respectively, that
cryptographically protect encryption keys
at the hardware level. Forward Secrecy
provides an additional layer of security and
safeguards  previous = communications
whether or not keys are compromised in
the subsequent stage of the messaging
process, which is an essential component
in the case of ephemeral messaging.
Encrypted data in Android, both at file-
level and complete disk-level, guarantees
that data in its rest state is secured against
unauthorized access.  Finally, Zero
Knowledge Proofs (ZKPs) allow content
filtering based on data conditions without
revealing any actual content, enhancing
privacy in ephemeral messaging. Together,
these methods for encryption build a
secure system for delivering information
and protect users' information while
mitigating the specific challenges and
possible  weaknesses of  ephemeral
communications.

2.5 Challenges of Data Recovery in
Ephemeral Messaging

Privacy-enhancing functionalities (eg,
timer-based self-erasure and encryption)
create major hurdles for forensic
investigators seeking to retrieve ephemeral
messages. Since the content of a message
cannot be obtained, such reasons imply
that discourse is very difficult, if not even,
for app makers to reach in many cases.
Looking specifically to the contents of the
actual messages, the information they
contain is not always available because of
high levels of encryption, automatic
message deletion, etc., and investigators
have therefore used these as indicators
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such as timestamps, user identities, or
message sizes (metadata) [10].

The rapid evolution of messaging
technologies that are impervious to
forensic examination will necessitate

changes in methods available to acquire
new encryption protocols, more advanced
key management techniques, and enhanced
methods for deleting data. It still poses
challenges to the acquisition of evidence of
secure, transient communications.

2.6 Overview of existing forensic tools
and techniques for message recovery in
Android devices

As ephemeral messaging applications and
forensic tools and methods for message
extraction on Android devices are
becoming increasingly popular, their
forensic  applications  for  forensic
investigators on mobile devices is
extremely important. Mobile forensic tools
that are capable of extracting encrypted
and transient information are very useful in
criminal investigations. Notably, important
tools are Cellebrite UFED, which is well
known for its ability to make both physical
and logical extraction over than 25,000
devices. It is able to circumvent security
mechanisms, such as PINs and patterns, to
get at data that is encrypted. Magnet
AXIOM is a one-stop shop for recovering
data from Android-mounted devices,
cloud-based services and Internet of things
(IoT)-connected devices equipped with
highly intelligent search and filtering
capabilities. Oxygen Forensic Detective is
specialized in the extraction from Android
applications, even transient messaging
applications, as well as from cloud
accounts. XRY developed by MSAB is
compatible with most types of hardware,
decrypts the data, and offers tools for
analyzing GPS data and memory card data.
ADB (Android Debug Bridge) is a
terminal that is valuable for direct
communication with Android devices,
even when the androids are locked or are
encrypted. Autopsy with Android Plugins
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is a free-to-use application, which has
Android-specific plugins providing with
information about user behaviour and
ephemeral messages.

When traditional approaches are no more,
JTAG and Chip-Off techniques allow
physical access of device memory, which
is especially relevant for damaged devices.
Forensic investigators need to keep abreast
of these changes, as Android OS is
constantly updated and app encryption
evolves accordingly.

3. Methodology

With the rise of encryption and app-
specific data storage protocols, not to
mention the increasing use of disappearing
messages, pulling data from these Android
social media apps has become quite a task.
Forensic experts must rely on specialized
tools and methodologies to retrieve
valuable information, such as chat logs,
images, videos, and metadata. The
following section will discuss the main
tools and techniques for acquiring data
from Android social media applications,
specifically popular applications such as

WhatsApp, Instagram, Facebook,
Snapchat, and Telegram.
3.1. Forensic Tools Used in the

Extraction of Data from Android Social
Media Applications.

3.1.1. Cellebrite UFFD

Cellebrite UFED is the most common
forensic tool used for Android extractions,
it supports physical and logical extractions
and can obtain messages, media, contacts,
call logs, and app data. It allows for
straight ripping from social media such as
WhatsApp, Facebook, and Instagram,
pulling chats and metadata. A unique
aspect of this feature is that it can get past
screen locks and decrypt the content,
which is very important for apps such as
WhatsApp that use end-to-end encryption
[12]. Another thing Cellebrite UFED does
is cloud account extraction, where it can
get into backups on services such as
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Google Drive (which many social media
apps use as a storage medium for data).

3.2. Methodologies for Extracting Data
from Social Media Apps

A. Magnet AXIOM, Oxygen Forensic
Detective, XRY by MSAB,
and MOBILedit Forensic all have
their own unique features that they
do for Android forensics.

B. Magnet AXIOM recovers data
from not only physical devices but
cloud services as well, can pull
messages and media  from
applications such as Facebook and
Snapchat, and has some pretty
advanced filtering for large datasets
as well as deleted content.

C. Oxygen Forensic Detective allows
for encrypted and unencrypted data
extractions and also can access
cloud backups (such as those from
WhatsApp) if the data is not found
on the device itself.

D. XRY by MSAB does physical and
logical extractions supports
encrypted apps and retrieves GPS
and memory card data.

E. MOBILedit Forensic retrieves
information from phones and cloud
accounts, finds tampered images,
and gets through PINs and patterns
[11,12].

These tools combined allow investigators
to track encrypted and hidden data on
various platforms.

4. Experimental Results

Apps like Snapchat, WhatsApp, and
Instagram have given the users the ability
to send disappearing content which is
creating a new challenge for the field of
digital forensics because of the temporary
nature of the material. Cellebrite UFED
and Magnet AXIOM are tools that allow
investigators to retrieve "ephemeral"
messages (meaning the messages that are
only available for a short period) and this
is very important because ephemeral
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messages are used in a lot of criminal
cases [13]. With Cellebrite UFED,
investigators can do physical and logical
extractions on Snapchat accounts and
obtain  deleted messages, metadata,
timestamps, etc. UFED is capable of
acquiring encrypted data and deleted
content as long as it still resides in the
RAM making it a fantastic tool for
tracking user activity.

Magnet AXIOM complements this by
leveraging device memory and cache files
to recover ephemeral message remnants.
Its deep parsing can pull real time and
erased data, IP addresses, mac address,
device id's. AXIOM is also very good at
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getting data from cloud backups, if
available, so that recovery options are also
expanded. But that message recovery is
only as good as the message not being
completely erased or overwritten. Even
though ephemeral apps continue to change
their encryption methods, both tools show
great promise in being able to recover data
that still exists even if messages have been
deleted, although there is still difficulty in
being able to find data that has been
completely erased [14]. As messaging
becomes more and more temporary, and
encryption techniques progress, forensic
tools need to keep evolving so that
investigators will be able to properly
analyze data from these social media sites.

Table 1: Forensic Tools for Recovering Ephemeral Messages from Social Media Apps.

Ephemeral Cellebrite UFED
Messaging

Forensics

Primary Function Physical and logical extraction
of data from apps like Snapchat

Supported Apps

Key Capabilities

Snapchat, WhatsApp, Instagram

Magnet AXIOM

Memory and cache file recovery from
various devices

Snapchat, WhatsApp, Instagram, and
cloud backups

Retrieves ephemeral messages, Recovers message remnants, [P
deleted messages, metadata, and

addresses, MAC addresses, device
IDs, and real-time data

and Extracts data from encrypted device

Recovers data from cloud backups if
available

user Deep parsing of device memory;

activity and obtaining data still useful for recovering erased data

limited if Message recovery depends on data

not being completely erased or
overwritten

timestamps
Encryption Can acquire encrypted
Handling deleted data if it resides in RAM  memory and caches
Cloud Data Limited -capabilities in cloud
Recovery data recovery
Strengths Excellent for tracking
in RAM
Limitations Data recovery is
messages are fully erased or
overwritten
Challenges Changes in ephemeral

encryption methods can impact

recovery
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5. Discussion

The structure of the ephemeral messaging
apps on Android and the forensic tools
such as Cellebrite UFED and Magnet
AXIOM used to extract data from them
have some definite pros and cons. This
debate will examine these strengths and
weaknesses and place the proposed
framework against other forensic methods
based on their reliability and legality and
their respective applicability in actual case
work.One of the best aspects of this
forensic framework is that it allows for the
retrieval of an unbelievable amount of
data, even from encrypted messages or
deleted messages. Cellebrite UFED and
Magnet AXIOM are two very strong tools
when it comes to physical and logical
extraction, they are very good at defeating
security features like PINS and encryption
to get data off of Android social media
apps like WhatsApp, Instagram, and
Snapchat [15]. These tools can extract live
messages and provide valuable metadata,
including timestamps, sender/receiver
information, and status indicators like
"viewed" or "deleted.". Especially with
cloud data, which is a lot of what modern
social media apps do(sync data across
devices) Magnet Axion does very well
with that. But AXIOM can restore from
cloud backups, and that is a godsend for
apps like WhatsApp that store their data in
the cloud for backups and restores. For
example, Cellebrite UFED enables law
enforcement to  bypass  app-level
encryption, and that gives it a distinct
advantage in acquiring data from apps that
have really strong security features.

6. Conclusion

Cellebrite and AXIOM are most effective
in the real world with unlocked handsets or
cloud replications available, although this
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requires a significant amount of training to
usefully exploit. They are hard to use but
they are reliable in their data recovery
performance, and hence, are extremely
valuable in investigations where transient
communication is used. This paper has
examined the forensic recovery of
transient messages from Android social
media apps, with attention to such tools as
Cellebrite and Magnet AXIOM. These are
the required tools of investigators who
want to get information from the encrypted
and self-erasing messaging services of a
service like Snapchat,WhatsApp, and
Instagram. The rise of ephemeral
messaging as a tool to increase user
privacy makes the job of forensic analysis
much more difficult when trying to access
deleted or timed data. The testing
determined that Cellebrite UFED and
Magnet AXIOM are both very good at
acquiring ephemeral message data,
including date and time stamps and sender
and receiver information. With these tools,
it is possible to extract from in vivo
devices, from cloud backups, and residual
device privileged states, and these are all
extremely valuable in legal applications, as
during a certain transient period, this kind
of data may become the decisive factor.
There are, however, limitations to the
system such that it depends on the
availability of data without encryption and
that it doesn't perform well with systems
where the message is purged or encrypted
in a complex way. Not to mention the
privacy and legal issues surrounding cloud
data and encryption bypassing, which must
be delicately treaded to produce legal
evidence.

It is wrong to say that the restoration of
instant messages is not that critical, as to a
large extent, they are constantly required,
particularly for the investigation of internet
crimes and other offenses perpetrated
through the use of social media as a
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platform. The future should see
improvements in the recovery of encrypted
messages or deleted messages, better
algorithms for data recovery in general,
and communication between forensic
experts and app developers to create moral
guidelines that balance recovering data
with privacy for the user. Also, it appears
that future developments will involve
increasingly complex mechanisms of
decryption and tools for decrypting that are
adapted to changing encryption protocols,
thus allowing for forensic investigations to
catch up with new privacy provisions in
messaging apps. Additionally, there is a
demand for more focused legal and ethical
guidelines for addressing the issues
brought on by the rise of cloud storage and
encryption in transient communication.
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