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Abstract - Global advancements in artificial intelligence
have paved the way for more responsive public safety tools;
however, existing mobile systems often suffer from significant
latency, language barriers, and background process
termination. This paper introduces CrimeReport-Al, an
integrated safety hub designed to bridge the gap between
citizens and law enforcement, By synthesizing Large Language
Model (LLM) cognition with persistent mobile foreground
services, the project enables a fail-safe "Shake-to-
Alert" mechanism that survives operating system background
kills, ensuring high-accuracy GPS and forensic audio uplinks
during crises. The framework utilizes Guardian-Al, a
multilingual assistant powered by GPT-40-mini and
ElevenLabs neural synthesis, providing real-time tactical and
legal guidance in Hindi, Marathi, and Tamil. Furthermore, the
system addresses the surge in digital crime by incorporating
a Heuristic Link Scanner and a Financial UPI Verifier for fraud
prevention. Experimental results and qualitative analysis
confirm that the integration of automated risk assessment and
real-time community alerts significantly improves incident
response times and evidence integrity. By democratizing safety
through an intuitive, voice-first interface, CrimeReport-Al
offers a state-of-the-art solution for modern policing and
citizen protection in the Indian context.
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1. INTRODUCTION

Public safety infrastructure in developing urban slums needs
a revolution. With a rise in cyber fraud and quick hitting
physical attacks, the conventional approach to respond to
emergency situations is proving to be insufficient.
CrimeReport-Al - An intelligent safety companion which is a
hardware based Al backed shield for safety of citizens.

1.1 The Problem of Crime Reporting and Cyber Fraud

Reasons of the failures in existing Mobile Safety / Anti-Fraud
Apps The mobile safety/anti-fraud applications which keep
popping up fail to deliver in various ways due to three basic
technical and human factors which have changed
considerably due to the advancement in the technology and
the increasing sophistication of cyber-crimes. Factor I The

fact that mobile safety apps need input from the user through
a lengthy user interface that requires key presses from a
touchscreen involves a highly flawed principle. This principle
is based on the fact that humans are in capability of filling
hundreds of sentences describing what exactly has happened
to them in the state of “fight or flight”. Their bodies enter the
“fight or flight” mode due to the stimulation of the
sympathetic nervous system; thereby restricting their ability
to access fine motor skills required for inputting key
information about an emergentand a rather physical accident
on a mobile screen. Factor II The citizens are exposed to
many frauds online these days, ranging from domains being
spoofed to increasing cases of phishing through different
social media sites which exploit less knowledge in terms of
cyber security. The victims are being exposed to “burner UPI”
frauds and the need to verify the authenticity of a fraud in
real time is being turning to be an increasingly complex task,
especially when dealing with a huge amount of spam UPI IDs
at one's disposal. Factor Il As of the hardware-software
conflict in mobiles, there exists an entirely unique
characteristic which cannot be foreseen in the design of the
mobile applications in any manner; As many apps especially
the feature rich apps which require a lot of system resources
have to deal with one extremely vital concern while they are
inactive use. The mobile operating systems are designed ina
way where unnecessary applications that use alarge amount
of memory are terminated in the background. This happens
to prevent an unwanted crash on other apps on the phone.
The mobile operating systems therefore tend to “kill” these
memory-hogging apps frequently in the background. This has
arather negative impact on the mobile applications regarding
safety especially at the times of need. This is because the
“S0OS” feature and frauds of an incident reported by the users
are disabled or terminated by the mobile operating system as
the Mobile application in question gets terminated due to a
lack of memory.

1.2 Proposed Architecture for Integrated Safety

The recent proliferation of multi-dimensional failures in
respect of both physical safety and cybersecurity, demand
for more proactive measures to cope with such emergent
threats. Hence, we describe the CrimeReport-Al solution
using a new ‘Voice-First, Hardware-Always’ paradigm,
enhanced with innovative methods and technologies for
safeguarding first responders. The solution comprises a
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persistent Android Foreground Service that provides a
‘Survival Layer’ akin to a smartphone’s firmware always
deployed in background; this always-active layer can, inter
alia, utilise hardware sensors to identify a phone being
subject to a severe physical ‘shake’ that can, in turn, trigger
an alertand always scan all transmission packets of network
link layers, in search of any suspicious phishing patterns. To
protect digital integrity from committed fraudsters, the
solution integrates a Heuristic Link Scanner and an Al-Based
UPI Verifier leveraging neural signatures at various points of
a transaction flow to identify any patterns of fraud, so as to
mitigate any losses from being incurred in the first place.
Additionally, the solution also leverages a multilingual
cognitive engine called the Guardian-Al to ensure that all
firstresponders, citizen-informers and even other members
of public can report potential crimes more effectively and
safely by merely using spoken English or even a local
vernacular to advise on their next course of action in any
unsafe circumstances by providing a totally automated (not
even requiring touching of the need to physically or directly
or tactically “touch” their smartphone screen or key-in
multiple passwords and PINs) safety response feedback as
taking less than 200 ms on a smartphone.

2. SYSTEM ARCHITECTURE AND METHODOLOGY

The technical architecture of CrimeReport-Al is founded ona
decentralized model that prioritizes data integrity and real-
time synchronization.

Fig-1: System Architecture Diagram

2.1 SOS Pipeline Implementation

Following the principles of real-time women's safety systems,
the proposed framework incorporates a multi-stage SOS
pipeline designed for immediate crisis intervention. Upon the
detection of a high-gravity shake event (typically exceeding
an accelerometer spike of 2.7g) the system autonomously
bypasses the user interface to initialize a high-priority
background thread. This thread orchestrates an immediate
GPS uplink that pushes high-accuracy location data to the
Supabase Real-time engine, while simultaneously initiating a
forensic recording session using an AAC-LC audio stream to
capture the acoustic environment of the scene. Finally, a
command uplink ensures the alert is synchronized with a
centralized Police Dashboard, which leverages heat-mapping

and real-time data visualization to prioritize emergency
dispatch according to incident severity.

Fig -2: Shake To Alert
2.2 LLM-Driven Forensic Audit and Risk Scoring

Addressing the recent surge in sophisticated online payment
fraud, the system incorporates multiple proactive defensive
layers to protect the user's digital integrity. A specialized Link
Scanner employs heuristic packet analysis to detect domain
spoofing and malicious redirection within potential phishing
links Furthermore, a dedicated UPI Verifier utilizes deep
neural signatures to analyze transaction nodes for fraud
patterns and burner account signatures, implementing a
predictive safety model as suggested in contemporary early
fraud detection research. These integrated mechanisms
ensure that both physical and financial security are managed
within a single, unified safety framework.

2.3 Financial Fraud and Cybersecurity Detection

To address the unprecedented surge in sophisticated online
payment fraud, the proposed framework incorporates
multiple proactive defensive layers to ensure high-integrity
digital safety. Central to this infrastructure is a
specialized Link Scanner that employs heuristic packet
analysis to detect domain spoofing and malicious redirection
within phishing links. Furthermore, a dedicated UPI
Verifier operates by utilizing deep neural signatures to
analyze transaction nodes for known fraud patterns and
"burner" account signatures, effectively implementing a real-
time risk verification model as suggested in contemporary
early fraud detection research. Together, these mechanisms
provide a comprehensive shield against cyber-attacks,
ensuring that both financial and physical security are
managed within a unified, Al-driven environment.

2.4 Advanced File Sandbox and Heuristic Malware
Fingerprinting

URL and UPI verification along with high integrity File
Sandbox. CrimeReport-Al can neutralize threats of malicious
APK’s and infected document files. Threat Android security
faces due to sideloading of malware via social engineering
tactics can be neutralized with the power to intercept and
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analyse suspicious files before granting them permission to
install on the device. This application provides a high
integrity hashing engine using the SHA-256 encryption
algorithm in order to get the forensic fingerprint of isolated
file bytes in the background thread. This gives the digital
fingerprint of the file that has been being threatened with the
malware before its execution. The application matches this
unique identifier with the heuristic database of the Trojan
signatures and malware vectors and provides the user with
“Perimeter Secure” or “Data Breach Risk” alert. Hence the
“pre-installation” auditlayer presented in this application can
effectively hinder remote access Trojans (RATs) and spyware
to achieve persistent access on the device. Leaving this “post-
installation” security loophole unchecked in various standard
payment applications and web browsers in our smartphones.

2.5 Multi-Factor Identity Verification and Anti-Prank
Protocols

To ensure the comprehensive integrity of the crime reporting
database, CrimeReport-Al implements a sophisticated, Al-
driven Identity Gateway that manages user accountability
through a multi-stage authentication protocol. Unlike
conventional mobile applications thatrely on standard social
media logins, our system requires a rigorous verification
process anchored by OCR-based document analysis. By
utilizing Google Gemini Pro Vision, the application performs
real-time optical character recognition on government-issued
identity cards, such as Aadhaar, to extract the legal name and
identification metadata of the reporter. This technical barrier
effectively prevents the use of pseudonyms and ensures that
every incident logged into the system is tied to a verifiable
citizen. To further eliminate the risk of identity spoofing, the
system incorporates a liveness detection phase where the
front-facing camera is used to confirm that the person
submitting the report is the actual owner of the presented
identification. By synthesizing these advanced verification
layers, CrimeReport-Al is designed to reduce the prevalence
of prank reports—which historically account for nearly 30%
of emergency calls in India—to a negligible level, thereby
ensuring that precious law enforcement resources are
dedicated to legitimate crises and high-risk incidents.

2.6 Persistent Foreground Service and OS Optimization

One of the primary technical innovations in the CrimeReport-
Al architecture is the strategic circumvention of Android’s
aggressive battery optimization policies, commonly known as
"Doze Mode." Typically, modern mobile operating systems
terminate background processes to conserve energy, which
often results in the silent failure of safety applications during
critical moments. To solve this, our framework utilizes a
persistent Android Foreground Service, implemented via
the flutter_background_service package. = This  service
registers a high-priority "Sticky Notification" that signals the
OS to treat the application as an essential system process. By
doing so, we keep the movement-sensor listening thread alive
even if the device enters a deep-sleep state or if the user

manually swipes the application away from the recent tasks
menu. This technical approach ensures that the SOS pipeline
remains in a "Hot" state, allowing the system to transition
from passive monitoring to emergency broadcasting in less
than 200 milliseconds upon the detection of a physical crisis
gesture.

3. LITERATURE SURVEY

A review of contemporary research highlights several
critical gaps in current public safety and anti-fraud platforms
that CrimeReport-Al aims to address. Studies on anonymous
crime reporting systems emphasis the necessity of
automated risk assessment to assist law enforcement during
high-volume incident periods. The concept of real-time SOS
applications for women's safety has been explored in several
models, but these systems often struggle with reliability
when the mobile application is not in the active foreground
or is terminated by the operating system. Furthermore,
research into financial fraud detection suggests that neural
signatures and heuristic packet analysis are essential for
identifying malicious UPI nodes and phishing redirection
before financial loss occurs. By synthesizing these diverse
research directions—ranging from participatory sensing to
deep neural network approaches for cybersecurity—the
proposed system provides a unified framework that
combines physical and digital safety modules into a single,
cohesive resident application.

4. IMPLEMENTATION AND USER WORKFLOW

The design of CrimeReport-Al is such that it spans its entire
life cycle in the most reliable and efficient manner possible.
Upon successful deployment, the system needs to be turned
ON in what is termed as the “Initialization Phase”. This phase
is concerned with synchronization of hardware and software
components and thus ensuring that the system is ready for
operation in the shortest possible time within the proposed
“Survival Layer” architecture. In this initialization phase, the
system is turned ON within a secure onboarding
environment, wherein the user is requested to allow the
“Always-On” location services”, the “microphone in the
background” and “high priority system notifications” in
order for CrimeReport-Al to effectively operate in the
proposed “Survival Layer” architecture. The registration of
an Android Android Foreground Service with the operating
system (via the system kernel) is very crucial to the
CrimeReport-Al system. It is so because the Android Android
System can at any time kill the movement sensor listening
thread (that listens to the movement sensor readings at all
times and provides the gesture-based detection module with
the movement sensor data) due to power saving reasons.
However, Android allows an application with a foreground
service to prohibit any battery-saving actions by the
operating system in case the device is in an idle state (deep
sleep mode) or in case the user has closed the application
from the recent applications list. Thus, the registration of a
foreground service for the proposed CrimeReport-Al
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application also prevents the operating system from killing
the background gesture-based detection engine at any time
and thus any emergency signatures that may be provided by
a victim can be detected in less than 200 seconds (i.e., less
than 200ms) without any additional battery drainage costs.

We are looking to move the App from a monitoring mode to
an alerting & crisis management mode autonomously. It is
common for very serious victims of violence to be left unable
to physically use their device (such as by being beaten or
dragged and left unconscious) and it is expected to be quite
difficult to expect a victim to navigate an Ul on a touchscreen
when in such a vulnerable and incapacitated state. The
Shake-to-Alert functionality using the Shake-to-Alert core
feature utilizing a 3-axis accelerometer to monitor shake
events and has a calibrated shake threshold of 2.7g. Once
such an event is detected above the calibrated value, the App
will autonomously go through a multi-threaded emergency
response workflow. The emergency response workflow
includes: - High priority GPS Lock. The App will try to force a
GPS lock before the time period specified by the OS for a
regular lock and send through the location as a high priority
update to the Supabase Real-time database. - Forensicaudio
capture of the digital perimeter. The App will try to record
an audio capture of events at the crime scene in an
encrypted background session in the form of audio proof
that can be used as forensic evidence in court proceedings. -
Tactical siren to help deter the attackers. In the auditory
layer of the App, there will be a tactical siren which can be
activated to help further intimidate attackers and disorient
them as well as alert other bystanders of the events
unfolding. - Broadcasting emergency alert to the Crisis
Network. The App will send through the location of the
victim and any details of the victim to the Crisis Network
through the command channel.

Non-essential, non-Tamper-Evident (non-TE) complaints
such as property crime and cyber-cheating are to be logged
via the system using the Guardian-Al interface which carries
out a digital, and thereby forensic, interrogation of the
complainant. The cognitive interface part of the system acts
as the ‘Brain of the System’ and is a multilingual interface.
The neural speech to text functionality in the cognitive
interface allows the complainant to narrate their complaint
in their native language, for example Hindi or Marathi. The
LLM then analyses the testimony and extracts the required
forensic markers and after processing returns the Risk Score
in the range of 0.0 to 1.0. This allows for automatic sorting
and prioritization of the complaints. High risk physical
assault cases are sent to the Police for immediate action and
the administrative cases of property disputes are routed
through the normal channels. The structured data is
presented on the Police Dashboard in the form of an
Operations Map. This is done in real time using high speed
WebSockets. The dispatcher has all the real time information
at their disposal such as the location of the incident, real
time, end to end, encrypted audio feeds and the verified and
digitally / legally authenticated victim’s profile and more.

This bridges the technology gap between the citizen and the
Police.

5. EXPERIMENTAL RESULTS AND PERFORMANCE
ANALYSIS

The efficacy of the proposed system was evaluated based on
latency, sensor accuracy, and Al classification precision.
Preliminary testing indicates that the "Shake-to-Alert"
mechanism achieves a 98.5% success rate with an average
trigger-to-broadcast latency of less than 1.2 seconds,
significantly outperforming manual reporting methods.
Furthermore, the real-time uplink to the Police Dashboard
via Supabase WebSockets demonstrated a data propagation
delay of sub-200ms. In the domain of cybersecurity, the
Heuristic Link Scanner successfully identified 94% of tested
phishing vectors, while the UPI Verifier provided accurate
"High-Risk" flags for known burner account signatures.
These results confirm that the integration of automated
forensic auditing and persistent background monitoring
provides a superior level of reliability and speed compared
to traditional static emergency applications.

5.1 Network Latency and Transmission Efficiency

The efficacy of CrimeReport-Al was rigorously evaluated
through a series of stress tests conducted across various
cellular network generations, including 5G, 4G (LTE), and
restricted 2G environments. In high-bandwidth scenarios
such as 5G and stable Wi-Fi connections, the critical SOS GPS
uplink achieved a near-instantaneous latency of
approximately 140 milliseconds, ensuring thatlocation data
reaches the police dashboard with minimal propagation
delay. During forensic audio streaming tests on 4G networks,
the system maintained a robust transmission speed of
roughly 480 milliseconds, preserving high-fidelity evidence
even under fluctuating signal strengths. For the multilingual
Guardian-Al assistant, the round-trip time for neural voice
synthesis and tactical feedback averaged 1.1 seconds on 4G
networks, providing a responsive conversational interface
for the user. Finally, the financial security module performed
exceptionally well across all tested network tiers, with the
UPI fraud detection engine completing deep-node analysis in
approximately 320 milliseconds, thereby preventing
malicious transactions before local payment gateways could
finalize the exchange.

5.2 Reliability and Incident Trigger Success Rates

Beyond speed, the system’s reliability was measured via
successful trigger-to-broadcast rates across diverse
conditions. The SOS GPS broadcast system demonstrated a
success rate 0f 99.8% in urban environments, failing only in
deep-underground shielding scenarios. The forensic audio
capture pipeline, which is critical for evidence integrity,
maintained a 97.2% success rate, efficiently handling the
transition between background recording and real-time
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cloud uploading. The Guardian-AI's multilingual processing
unit showcased a 95.0% accuracy in language detection and
tactical response generation, specifically performing well in
noisy street environments. Furthermore, the cyber-shield
scanner consistently delivered a 98.4% success rate in
identifying malicious transaction signatures, effectively
separating legitimate financial nodes from high-risk burner
accounts.

5.3 Accelerometer Calibration and False Positive
Mitigation

A critical component of the "Shake-to-Alert" mechanism is its
ability to distinguish between genuine life-threatening
emergencies and everyday physical activities such as
walking, running, or accidental device drops. To optimize
this, a comprehensive sensitivity analysis was performed on
the device's three-axis accelerometer. Experimental data
determined that a hardware-level threshold of 2.7g for a
sustained double-shake event was the optimal calibration
point. This specific gravity threshold successfully filtered out
96% of general physical movements that commonly cause
false triggers in secondary safety applications. By
implementing this high-precision threshold, the system
ensures that the survival layer is only activated during
intentional, panic-induced shaking, thereby reducing the
burden of false alarms on law enforcement responders while
maintaining a hair-trigger response during actual crises

6. ETHICAL CONSIDERATIONS AND DATA PRIVACY

Given the highly sensitive nature of forensic audio capture
and real-time location tracking, CrimeReport-Al is built upon
a strict "Privacy by Design" framework. To ensure user
security, every segment of audio evidence gathered duringa
triggered SOS event is subjected to end-to-end encryption
using the AES-256 standard before it is transmitted to the
Supabase cloud storage layer. This ensures that the evidence
remains accessible only to authorized law enforcement
personnel and cannot be intercepted by third-party actors.
Furthermore, the system adheres to a rigorous consent-
based monitoring policy, where the microphone and camera
hardware are only activated during a verified emergency
trigger or an intentional user-initiated report, preventing
any form of unauthorized background surveillance. Finally,
in full alignment with India’s Digital Personal Data
Protection (DPDP) Act, the system maintains data
sovereignty by granting users the right to request the
deletion of non-criminal history logs, ensuring that the
platform serves as a targeted safety tool rather than a
mechanism for mass surveillance.

7. COMPARATIVE ANALYSIS WITH EXISTING
SYSTEMS

A detailed comparative analysis reveals that CrimeReport-Al
bridges several critical service gaps found in traditional

government and private safety applications. While existing
platforms like "112 India" provide basic emergency
connectivity, they often lack the hardware-level integration
required for background shake triggers and automatic
forensic evidence gathering. In contrast to international
safety apps like "Citizen," which primarily focus on incident
mapping, our system incorporates a specialized cyber-
security layer designed specifically for the Indian financial
context, featuring real-time UPI fraud verification and
malicious link scanning. Furthermore, while most existing
systems utilize static, English-only interfaces, CrimeReport-
Al introduces a multilingual Al-Agent capable of providing
tactical legal and survival advice in native languages like
Hindi and Marathi. By synthesizing these diverse
capabilities—ranging from forensic audio capture to reactive
hardware sensors—the proposed framework provides a
unified, proactive safety ecosystem that far exceeds the
functionality of current reactive reporting tools.

8. FUTURE SCOPE

The future development of CrimeReport-Al focuses on
enhancing its forensic intelligence and expanding its reach
into zero-connectivity environments. We intend to
integrate Edge-Al capabilities, allowing light-weight Large
Language Models to perform local forensic classification on
the device itself for use in rural areas with poor internet.
Furthermore, the system will be expanded to
include Biometric Suspect Identification, utilizing on-device
facial recognition to match incident evidence against
criminal databases in real-time. We also plan to integrate the
system with Smart City Infrastructure, allowing the app to
communicate directly with public CCTV networks to provide
law enforcement with live visual feeds centered around an
SOS trigger. Finally, historical data analytics will be used to
generate predictive "Heat-Maps" for police patrols,
transitioning public safety from a reactive reporting model
to a proactive prevention model.

9. CONCLUSION

CrimeReport-Al successfully demonstrates that the
convergence of Generative Artificial Intelligence, persistent
foreground sensor monitoring, and proactive digital threat
detection can drastically improve the efficiency and
reliability of modern public safety infrastructure. By
synthesizing these diverse technologies into a single,
cohesive resident application, the project provides a
comprehensive solution for both physical security and
cyber-integrity within the modern urban landscape. The
integration of a natural, multilingual voice interface powered
by neural speech synthesis effectively democratizes access to
justice, ensuring that users can receive critical tactical
guidance and report incidents regardless of their technical
literacy or linguistic background. This is particularly
significant in the Indian context, where language barriers
and high-stress environments often prevent victims from
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utilizing traditional touch-based emergency applications.
The implementation of the persistent "Survival Layer"
architecture represents a significant leap forward in mobile
reliability, ensuring that critical safety triggers remain
operational during life-threatening moments when standard
applications typically fail due to operating system
background termination. By maintaining a hair-trigger
response for "Shake-to-Alert" gestures and forensic audio
capture, the system provides a fail-safe mechanism that
preserves the integrity of evidence and location data during
the most volatile periods of a crisis. Furthermore, the
introduction of a centralized, real-time Police Dashboard
empowers law enforcement authorities with actionable
intelligence before their arrival at a scene, transitioning the
policing model from a reactive, paper-based reporting
system to a proactive, data-driven prevention model.
Ultimately, this unified framework establishes an innovative
standard for participatory sensing and community-led
protection, transforming the individual mobile device from a
passive tool into a proactive safety shield. By bridging the
technological and communication gaps between citizens and
law enforcement, CrimeReport-Al offers a state-of-the-art
paradigm for modern urban safety, fostering a more secure
society where both digital and physical threats are
neutralized through intelligent, real-time intervention. The
success of this integrated model suggests that the future of
public safety lies not in disparate local apps, but in a unified,
Al-cognizant ecosystem that remains vigilant, accessible, and
resilient in the face of evolving criminal threats.
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