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ABSTRACT

Ensuring women's safety remains a critical concern worldwide, with many women facing threats such as
harassment, rape, molestation, assault, and domestic violence. Traditional safety measures often fall short
of providing timely assistance during emergencies. This research offers a comprehensive review of the
literature examining Internet of Things (IoT) devices designed to enhance women's safety. It explores the
pros and cons of advanced technologies, including the Internet of Things (IoT) and machine learning, to
develop proactive solutions for enhancing women's safety. The proposed system involves wearable
devices with sensors to monitor physiological parameters like heart rate and body temperature. By
analyzing these metrics in real-time, the system can detect distress signals and automatically alert
emergency contacts and authorities to the user's location, thereby eliminating the need for manual
intervention. This approach aims to provide immediate support and deter potential threats, contributing to
a safer environment for women. The study also addresses challenges related to data privacy and the need
for user-friendly designs to ensure widespread adoption.
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INTRODUCTION

Ensuring women's safety remains a critical concern worldwide, with many women facing threats such as
harassment, assault, and domestic violence. Violence against women in India remains a pervasive and
critical issue, affecting women's health, well-being, and their ability to participate fully in society. Despite
various legal frameworks and initiatives addressing this problem, recent data indicates a troubling increase
in such incidents. Traditional safety measures often fall short of providing timely assistance during
emergencies. Advancements in technology offer innovative solutions to enhance women's safety,
providing tools that empower individuals and offer timely assistance during emergencies.

In recent years, technology has emerged as a pivotal tool in enhancing women's safety in India, addressing
the persistent challenges of violence and harassment. Innovations such as mobile applications, wearable
devices, and Internet of Things (IoT) solutions have been developed to provide women with accessible
and effective safety measures. Mobile applications like Safetipin offer features such as location tracking,
emergency alerts, and safety score assessments of various areas, enabling women to make informed
decisions about their movements. Safetipin is a personal safety application designed to keep the
community, especially women safe. It goes beyond typical women's safety apps that focus exclusively on
emergencies and offers a wide range of interactive features that will help the user proactively plan and
respond to situations affecting personal safety. Safetipin provides safety information on the basis of safety
audits, for safe and inclusive urban design and city planning (Kartik P et. al, 2017). Wearable devices,

IJFMR260483254 Volume 8, Issue 4, July-August 2026 1



http://www.ijfmr.com/

~ Y International Journal for Multidisciplinary Research (IJFMR)

i

IJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

including smart jewellery and safety bands, are designed to send distress signals to emergency contacts or
authorities when activated, providing an additional layer of security. Furthermore, IoT-based solutions are
being explored to create interconnected safety networks, integrating public surveillance systems with
personal safety devices to ensure rapid response in emergencies.

Additionally, the "SafeRoute" application leverages deep reinforcement learning to generate navigation
paths that prioritize both safety and efficiency. By analyzing recent crime data, SafeRoute assists users in
selecting routes that minimize exposure to high-risk areas. SafeRoutes aims to redefine women’s safety,
providing actionable insights for urban planning and law enforcement. The methodology comprises three
integral components. Firstly, a robust data ingestion pipeline connects to public and government data
sources, ensuring near realtime models enriched with the latest data. The second component uses
unsupervised machine learning models, comparing and employing various clustering algorithms.
Parameters like crime rates, police presence, and infrastructure are utilized to cluster regions based on
women’s safety. Lastly, integration with map APIs and cab service vendors addresses the travel aspect,
facilitating real-time alerts for deviations into unsafe areas. Results encompass a nuanced correlation
matrix classifying regions based on safety clusters, offering valuable insights for urban planning and law
enforcement. Integration with cab services ensures SafeRoutes not only identifies safe paths but actively
contributes to enhancing women’s safety during transit. The anticipated outcome positions SafeRoutes as
a pioneering solution, contributing substantially to the discourse on urban safety and establishing a
benchmark for future research. (Agarwal K et. al, 2024)

These technological solutions represent a diverse array of strategies aimed at improving women's safety
in public spaces. By critically analyzing their methodologies, effectiveness, and scalability, this research
aims to provide comprehensive insights into how technology can be harnessed to create safer environments
for women worldwide. The proliferation of technology has led to the development of various tools aimed
at improving women's safety in public and private spaces. These technologies range from mobile
applications and wearable devices to Internet of Things (IoT) systems and smart home devices. While they
offer innovative solutions to longstanding safety concerns, assessing their effectiveness and critically
identifying any inherent limitations is imperative.

Several technological interventions have been introduced to address women's safety: Applications
equipped with emergency alert systems, GPS tracking, and real-time location sharing have become
prevalent. Wearable devices, such as smart jewelry or panic buttons, allow users to signal for help
discreetly. These tools can deter potential threats and provide immediate assistance in emergencies.
Innovative systems like "Herd Routes" aim to enhance safety by creating busier pedestrian pathways
through societal incentivization. By encouraging more foot traffic in specific areas, these systems strive
to reduce the risk of harassment or assault. A proof-of-concept demonstrated the technical feasibility and
potential positive impact of such approaches. The integration of smart home technologies offers enhanced
security features, such as surveillance cameras and automated locking systems, which can be particularly
beneficial for women living alone. These devices provide users with greater control over their home
environment and can deter unauthorized access.

Despite their potential benefits, these technologies also present certain limitations. Many safety
applications function reactively, offering assistance only after an incident has occurred. This approach may
not effectively prevent threats but rather respond to them post-factum. The use of IoT and smart home
devices can inadvertently facilitate tech-facilitated abuse, especially in intimate partner violence scenarios.
Perpetrators may exploit these technologies to monitor or control victims, exacerbating their vulnerability.
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The effectiveness of these technologies is contingent on access to smartphones, reliable internet
connections, and technological literacy. In developing regions or among certain demographics, limited
access can hinder the widespread adoption and utility of these safety tools. While ICTs offer possibilities
for women's empowerment, there is a persistent threat of widening the gender-based digital divide. In
developing countries, the gendered nature of social structures may expose women to online sexual abuse
and limit their access to technological benefits. Technological advancements have introduced promising
tools to enhance women's safety. However, a comprehensive evaluation reveals a complex landscape
where benefits are accompanied by significant challenges. To maximize effectiveness, it is essential to
adopt a multifaceted approach that combines technological solutions with societal interventions, ensuring
that these tools are accessible, secure, and truly empowering for all women.

REVIEW OF LITERATURE

Chatterjee et al. (2023) conducted a systematic literature review to examine the role of loT-based wearable
safety devices for women. The study analysed over 50 existing research papers to identify technological
trends in personal safety. They found that devices equipped with physiological sensors can autonomously
detect distress and trigger emergency alerts without user intervention. The study highlighted the
advantages of real-time location tracking, automated distress calls, and biometric monitoring. However,
concerns about data privacy, battery life, and affordability were noted. The authors emphasized the need
for further research on improving battery efficiency and secure data transmission in loT safety wearables.
Reddy et al. (2023) employed an experimental research approach to test the effectiveness of GPS-enabled
safety devices designed for women. The study involved the development of a prototype device that, upon
activation, transmits real-time location data to emergency contacts and local authorities. The results
demonstrated that real-time location sharing significantly reduced emergency response time. However, the
study found that weak network coverage in remote areas limited the device’s functionality. The authors
suggested integrating satellite communication to ensure connectivity in all regions. The research
concluded that affordability and accessibility remain major challenges in the large-scale implementation
of GPS-based safety technology.

Sharma & Verma (2022) conducted a survey-based study to understand women’s perception of mobile
safety applications. The study surveyed 500 women across urban and rural areas to evaluate their
awareness, usability, and concerns regarding mobile safety apps. Results indicated that while urban women
were more likely to use such apps, rural women faced barriers such as low digital literacy and unreliable
internet access. The study found that quick emergency activation and discreet alert systems were the most
desired features. The researchers recommended increased awareness campaigns and multilingual app
interfaces to improve accessibility and user adoption across diverse populations.

Kumar et al. (2021) utilized quantitative analysis of crime data to develop Al-based predictive models for
identifying unsafe zones. The study analyzed historical crime records and real-time social media reports
to generate risk heatmaps. The model, tested in major metropolitan areas, achieved over 85% accuracy in
predicting high-risk locations. However, challenges arose in rural areas due to insufficient crime data. The
study suggested integrating citizen-reported incidents and surveillance data for improved accuracy. The
authors emphasized the importance of real-time updates and law enforcement collaboration to enhance the
effectiveness of Al-driven crime prediction in urban safety planning.

Gupta et al. (2021) designed a prototype study focusing on wearable panic buttons with voice activated
emergency alerts. The prototype, a smart bracelet, allowed users to trigger distress signals through voice
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commands, reducing the need for manual activation during emergencies. The study involved testing
among 100 female participants, demonstrating high response efficiency. However, limitations included
accidental activations and the need for voice recognition training. The authors recommended integrating
Al-based voice processing to minimize false alerts. The study concluded that voice-activated safety
wearables offer significant advantages in discreet emergency communication, particularly for women in
vulnerable situations.

Singh et al. (2020) applied machine learning models to analyze and classify distress signals from smart
wearables. The research trained a deep learning model using biometric and environmental data from
wearable devices, achieving 90% accuracy in detecting distress conditions. The model was tested using
simulated emergency scenarios, demonstrating effective differentiation between normal and distress
situations. Challenges included limited training data and sensor malfunctions. The study suggested
expanding datasets to improve model reliability. The authors concluded that Al-driven distress recognition
systems can significantly enhance response times, but further improvements are needed to reduce false
positives and technical failures.

Mishra et al. (2020) conducted case studies on existing mobile safety applications like SafetiPin and bSafe
to evaluate their effectiveness. The study assessed app usability, emergency response times, and user
experiences through interviews with 200 female users. Findings revealed that while GPS tracking and
emergency alerts were useful, slow response times and poor internet connectivity hindered their reliability.
Users expressed concerns about personal data security and privacy. The authors recommended the
development of lightweight, offline compatible apps for better accessibility. The study concluded that
while mobile safety apps are beneficial, infrastructural limitations reduce their overall impact.

Rahman et al. (2019) used interviews and focus groups to analyse privacy concerns related to smart
tracking devices for women’s safety. The study found that while GPS-enabled devices enhanced security,
many users hesitated to adopt them due to fear of data misuse. Participants expressed concerns about
unauthorized tracking and potential exploitation by third parties. The study suggested stricter encryption
measures and user-controlled privacy settings to address these concerns. The authors emphasized the need
for transparent data policies and regulatory oversight to build trust in smart tracking technology.

Tiwari et al. (2019) conducted a meta-analysis of various crime reporting apps, analysing their
effectiveness and adoption rates. The study reviewed 30 research articles and found that while these apps
provided a quick way to report incidents, they were underutilized due to a lack of awareness. The study
recommended integrating Al-driven reporting features and multilingual support to increase usage.
Additionally, collaboration with law enforcement agencies was suggested to ensure quicker response
times. The research concluded that while crime reporting apps have potential, better marketing and
education are necessary for widespread adoption.

Jain & Mehta (2018) designed a hardware-based experimental study developing a smart ring embedded
with GPS and emergency calling features. The study tested the ring on 50 participants and found that it
provided a discreet and effective way to signal distress. However, challenges included battery limitations
and network dependency. The authors recommended incorporating solar-powered charging for prolonged
usage. The study concluded that smart jewellery could be a practical safety solution, provided that battery
and connectivity issues are addressed.

RESEARCH METHODOLOGY
This study employs an analysis of existing literature, combining analyses of various studies on the topic
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of women’s safety to assess the effectiveness of technological solutions for women's safety. Data collection
involves a comprehensive review of existing literature and user surveys. An extensive review of academic
journals, conference papers, and industry reports was conducted to identify existing technological
solutions and their reported effectiveness. To develop a comprehensive research methodology on
enhancing women's safety through technology, a systematic literature review (SLR) is an effective
approach. This method allows for the identification, evaluation, and synthesis of existing research,
providing a robust foundation for understanding current technological interventions and identifying gaps
for future exploration.

Research Objectives

1. To identify existing technological solutions aimed at improving women's safety.

2. To identify research gaps and propose areas for future investigation.

Inclusion and Exclusion Criteria- The Inclusion Criteria: Peer-reviewed journal articles, conference
papers, and reputable reports. Studies focusing on technological interventions for women's safety.
Publications in English. Studies published between [ Years, e.g., 2010 and 2025]. Exclusion Criteria: Non-
peer-reviewed articles, opinion pieces, and editorials. Studies not directly related to women's safety
technologies. Publications in languages other than English. By employing this systematic literature review
methodology, the research aims to provide a thorough understanding of the current technological
landscape in women's safety and to inform future developments in this critical area.

DISCUSSION

The findings suggest that while technological solutions hold promise in enhancing women's safety, their
effectiveness is contingent upon user adoption, trust, and systemic support. Addressing barriers such as
limited access to technology, lack of user education, and privacy concerns is crucial. Future developments
should focus on creating inclusive, user-friendly designs and fostering collaborations between
technologists, policymakers, and community organizations.

CONCLUSION

The integration of technology into women's safety initiatives has demonstrated significant potential in
mitigating risks associated with harassment and violence.

However, the efficacy of these technological solutions is contingent upon factors such as user accessibility,
awareness, and the reliability of the technology itself. Despite these technological advancements,
challenges remain in ensuring widespread adoption and effectiveness. Issues such as limited access to
smartphones among certain populations, lack of awareness about available safety tools, and concerns over
data privacy hinder the full potential of these innovations. Moreover, the efficiency of technology in
guaranteeing women's safety is sometimes questioned, as it cannot replace the need for societal change
and robust legal frameworks.

To maximize the impact of technological solutions, it is essential to focus on user-friendly designs, conduct
awareness campaigns to educate women about these tools, and implement policies that protect user data.
Additionally, integrating technology with community-based approaches and improving public
infrastructure can create a more holistic strategy for women's safety. By addressing these challenges,
technology can play a significant role in empowering women and fostering a safer environment in India.
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