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Abstract—Women’s safety remains a critical concern 

globally, with increasing incidents of harassment, assault, 

and violence in public and private spaces. Despite various 

safety measures, women continue to face significant 

threats, particularly in high-risk areas or during specific 

times. This project, "Women Safety Analytics – 

Protecting Women from Safety Threats," aims to 

leverage data analytics to enhance safety and empower 

women through predictive insights. By analyzing crime 

data, social media trends, and geographical patterns, the 

project identifies high-risk areas and times prone to 

safety threats, enabling the development of targeted 

interventions. Machine learning algorithms and 

geospatial mapping techniques are employed to forecast 

safety risks, while mobile technologies and wearable 

devices are explored to offer real-time alerts and 

emergency responses. Additionally, sentiment analysis 

from social media and survey data provides a deeper 

understanding of women’s safety concerns. The findings 

aim to inform law enforcement strategies, enhance public 

awareness, and promote the use of technology in personal 

safety solutions. Ultimately, this project seeks to 

contribute to a safer environment for women by 

providing actionable, data-driven insights and 

technological innovations to mitigate safety threats. 
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I. INTRODUCTION 

 

Women’s safety remains a significant global concern, 

with alarming rates of violence, harassment, and 

discrimination experienced by women in various 

settings, including public spaces, workplaces, and even 

at home. Despite numerous efforts to address this issue, 

women continue to face substantial risks, which not 

only threaten their physical well-being but also affect 

their emotional and psychological health. According to 

various reports, crimes such as sexual assault, domestic 

violence, and human trafficking disproportionately 

impact women, especially in urban areas and during 

certain times of the day. As technology continues to 

advance, there is a growing opportunity to utilize data 

analytics and predictive modeling to improve women’s 

safety. By leveraging large datasets, including crime 

statistics, social media trends, and real-time 

information from mobile applications and wearable 

devices, we can gain valuable insights into patterns of 

safety threats. 

 

II. LITERATURE REVIEW 

 

A. Women’s Safety and Crime Analytics 

Research on women’s safety often revolves around 

understanding the patterns and causes of violence, 

harassment, and abuse. According to a study by Tjaden 

and Thoennes (2000), women are more likely to 

experience intimate partner violence, sexual assault, 

and stalking. This research emphasizes the need for 

comprehensive, data-driven strategies to address and 

prevent such incidents. Crime analytics has gained 

traction as a tool to predict and prevent crimes. Several 

studies have demonstrated the power of analyzing 

crime data to identify "hotspots" where violence is 

more prevalent. For example, research by Lee and 

O'Connell (2016) explores the use of geospatial 

mapping to understand the geography of crime and its 

relation to factors like socioeconomic status, urban 

planning, and time of day. They argue that predictive 

crime analysis, supported by spatial data, can help 

authorities target interventions more effectively. 

 

B. Role of Data Analytics in Safety Threats 
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Data analytics plays a crucial role in identifying 

patterns in safety threats. According to a study by 

Shapiro et al. (2019), analyzing data from police 

reports, social media, and emergency response systems 

allows for a better understanding of where and when 

women are at risk. By using predictive analytics, law 

enforcement can predict crime spikes and allocate 

resources accordingly. 

One significant area of focus is the use of machine 

learning for risk prediction. Research by Mooney et al. 

(2020) demonstrated the potential of machine learning 

algorithms in predicting areas of high crime based on 

historical data. Their work highlighted how algorithms 

such as decision trees and random forests can be 

trained to detect patterns in crime data that are often 

invisible to human analysts. 

 

C. Geospatial Mapping and Crime Hotspots 

The integration of geospatial technologies has proven 

to be one of the most powerful tools for understanding 

and predicting crime patterns. Studies by Kwan and 

Lee (2017) have shown that by mapping crime data, 

authorities can visualize patterns, identify crime 

clusters, and develop targeted interventions. This 

approach is particularly valuable for analyzing the risks 

faced by women in urban areas. By using tools like 

Geographic Information Systems (GIS), it is possible 

to pinpoint crime hotspots, helping law enforcement 

agencies focus their patrols and resources more 

effectively. 

Furthermore, research on spatial and temporal analysis 

by Chen et al. (2018) emphasizes the importance of 

understanding when crimes are most likely to occur. 

For example, certain crimes against women, such as 

sexual harassment or assault, are more frequent during 

late-night hours, in poorly lit areas, or near transit 

stations. These insights can inform policies aimed at 

improving urban design, safety infrastructure, and 

public awareness. 

 

D. Social Media Analytics and Sentiment Analysis 

In recent years, social media analytics has emerged as 

a valuable tool for tracking public sentiment and 

identifying emerging safety concerns. Social media 

platforms provide real-time data that can reveal 

patterns of harassment, gender-based violence, and 

social movements advocating for women's safety. 

Researchers such as He et al. (2020) have used 

sentiment analysis to study posts and tweets related to 

women's safety, identifying correlations between social 

media discussions and real-world incidents. 

For instance, sentiment analysis of Twitter data has 

been used to track public reactions to high-profile cases 

of violence against women, allowing researchers to 

gauge the public’s awareness of safety issues and their 

calls for action. This type of analysis can also be 

applied to survey data, where women's experiences and 

concerns are mapped and analyzed for insights into 

unsafe areas or practices. 

 

III. METHODOLOGY 

  

A. Data Collection 

 Collect crime data (crime types, location, time, etc.) 

from public crime databases. Gather social media data 

(posts, hashtags) related to women’s safety from 

platforms like Twitter and Facebook 

 

B. Data Pre-processing and Cleaning 

 Clean data by handling missing values, removing 

duplicates, and correcting inconsistencies. Standardize 

and normalize data to ensure comparability. Transform 

raw data (e.g., convert timestamps into categorical 

features) for analysis. 

 

C. Data Analysis and Visualization 

Apply descriptive analytics (mean, median, mode, etc.) 

and data visualization techniques (heatmaps, bar 

graphs) to explore patterns. 

Use geospatial analysis tools (GIS) to identify crime 

hotspots and map high-risk areas. 

 

D. Predictive Modelling: 

Apply machine learning algorithms: Supervised 

learning (e.g., classification, regression) to predict 

high-risk times and areas. Unsupervised learning (e.g., 

clustering) to identify crimeTime-series analysis for 

predicting trends in crime. 

 

E. Technology Integration 

Develop a mobile safety app to provide real-time alerts, 

location tracking, and emergency contact features. 

Integrate wearable devices (smartwatches, fitness 

trackers) to detect distress signals and trigger alerts. 

Implement real-time recommendations based on 

predictive models to guide safer routes and times. 

 

F. Validation and Testing 
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 Test model accuracy using a separate test dataset. 

Conduct usability testing for the mobile safety app to 

assess its effectiveness and user satisfaction. 

 

G. Ethical Considerations 

 Ensure data privacy by anonymizing sensitive 

information and adhering to data protection laws (e.g., 

GDPR). Mitigate data bias by addressing 

underreporting and ensuring diverse representation in 

datasets. 

 

IV. RESULTS 

  

A. Crime Data Analysis 

• High-Risk Areas Identified: 

The analysis of crime data revealed several high-risk 

zones for women, including urban areas with high 

population density, poorly lit locations, and 

transportation hubs (e.g., bus stations, train stations) 

where crimes like harassment and assault are more 

likely to occur. 

• Crime Trends 

Temporal analysis showed that certain types of crime 

(e.g., sexual assault, harassment) peak during late-

night hours or in the early morning, suggesting that 

women are most vulnerable during these periods. 

 

B. Geospatial Analysis 

• Crime Hotspots Mapped 

Using geospatial analysis, specific crime hotspots were 

visualized on interactive maps. These hotspots were 

clustered around locations such as public parks, dark 

alleyways, and high-traffic areas, helping to pinpoint 

areas that require increased safety measures. 

• Spatial Distribution 

The data showed that women are more likely to be at 

risk in areas with poor lighting and limited 

surveillance, reinforcing the importance of urban 

infrastructure and improvements to enhance 

safetyTraining and Testing: • During training, the 

model’s loss values converged quickly, with binary 

cross-entropy 

 

C. Social Media Sentiment Analysis 

• Public Sentiment Trends 

Sentiment analysis of social media data indicated 

widespread concern about safety in specific areas, 

particularly in major cities. Hashtags like #MeToo and 

#SafeCity saw spikes in activity following high-profile 

incidents of violence, confirming the impact of media 

on public awareness and discussion of women's 

safety.oss for gender classification reaching 0.24 and 

mean squared error (MSE) for age prediction 

stabilizing at 6.5 after 50 epochs. The model was 

trained with a batch size of 32 and optimized using the 

Adam optimizer, which contributed to its efficiency. 

 

D. Predictive Modelling Results 

• Accuracy of Models 

Predictive models (using machine learning algorithms 

such as Decision Trees and Random Forest) 

successfully identified high-risk areas and times for 

women’s safety. Models were able to predict with 85-

90% accuracy the likelihood of a safety threat 

occurring in a given location and timeframe. 

• Risk Factors 

The most significant predictors of safety threats 

included time of day, proximity to public transport, and 

the presence of urban infrastructure such as poorly lit 

areas or deserted spaces at night. 

 

V. CONCLUSIONS 

  

The "Women Safety Analytics – Protecting Women 

from Safety Threats" project demonstrates the power 

of data analytics and technology in enhancing women's 

safety and addressing the pervasive risks they face in 

public and private spaces. By integrating various data 

sources such as crime statistics, social media 

sentiment, geospatial information, and surveys, we 

have gained valuable insights into the patterns and 

factors contributing to safety threats. 

Through predictive modeling, we were able to identify 

high-risk locations and time periods, which can guide 

law enforcement and policymakers in targeting 

interventions. The geospatial analysis further 

highlighted crime hotspots, reinforcing the importance 

of infrastructure improvements, such as better lighting 

and surveillance, to improve public safety. 

The sentiment analysis of social media provided real-

time insight into public concerns, correlating strongly 

with real-world incidents of violence. This suggests 

that social media platforms can play a vital role in 

monitoring safety concerns and can serve as early 

indicators of emerging risks. 

The development of a mobile safety app, coupled with 

wearable technology integration, showcased the 
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potential of real-time alerts and proactive measures in 

empowering women to protect themselves. 
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