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Abstract— Today ensuring women’s safety in smart cities 

is the need of an hour. Even though several technologies 

and prevention measures have introduced and 

implemented, it remains still an international concern to 

be noticed. Criminal records are generally maintained by 

Law Enforcement Agencies, which are not easily 

accessible are available to the general public in easy way. 

While some wearable devices and mobile app has been 

developed to aid crime against women, is not an exact idea 

in ensuring women’s safety when she is in need. Our 

major aim is to prevent and protect them before the crime 

incident occurs. Here we are going to develop a mobile 

application, a wrist band to track a victim using 

Geographic Information System (GIS) to analyze, map 

and prevent the crime by alerting the volunteers nearby 

the crime hotspot. This work with the GIS identifies the 

hotspot and patterns the crime. The proposed system uses 

the data generated from the mobile app and wrist band to 

analysis the crime areas and prevents it before it occurs 

in nearly future. 
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I. INTRODUCTION 

 

Women’s safety in smart cities has emerged as a 

critical issue in recent years [1]. Despite 

advancements in technology and the implementation 

of various prevention measures, crimes against 

women continue to be a significant concern [12]. 

Ensuring the safety of women in urban areas requires 

a proactive approach that goes beyond conventional 

security measures [7]. Law enforcement agencies 

maintain criminal records, but the lack of 

accessibility to this data for the general public creates 

a barrier to effective crime prevention [25]. In this 

context, technological solutions that leverage real-

time information and predictive analytics can play a 

crucial role in addressing the problem [3]. 

Traditional methods of ensuring women’s safety 

often involve reactive measures, which may not be 

sufficient to prevent incidents before they occur [9]. 

While some wearable devices and mobile 

applications have been introduced to offer immediate 

assistance during emergencies, these solutions are not 

comprehensive in providing proactive protection 

[18]. The inability to predict and prevent crimes in 

real-time remains a major gap in the current safety 

ecosystem [15]. Therefore, an innovative approach 

that combines Geographic Information System (GIS) 

technology with wearable devices and mobile 

applications can offer a significant advancement in 

preventing crimes [5]. 

 

GIS technology has proven to be a powerful tool for 

analyzing spatial data and identifying patterns in 

crime occurrences [27]. By integrating GIS with real-

time data from a mobile application and a wristband, 

the proposed system can create a dynamic crime 

prevention network [4]. This network can analyze 

historical and real-time data to identify crime 

hotspots and predict areas where crimes are more 

likely to occur [22]. The system will use these 

insights to send alerts to nearby volunteers, 

enhancing response times and ensuring timely 

assistance to potential victims [30]. The mobile 

application will serve as the primary interface for 

users, providing them with essential safety features 

and real-time updates on their surroundings [14]. 

Users can report incidents, receive alerts about 

nearby crime hotspots, and access emergency 

services directly from the app [10]. Additionally, the 

application will collect data on user movements and 

interactions, contributing to the continuous 

improvement of the predictive model [6]. By utilizing 

machine learning algorithms, the system will refine 

its predictions over time, increasing the accuracy of 

hotspot identification [19]. 
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Complementing the mobile app, the wristband will 

act as a discreet safety device that users can activate 

during emergencies [2]. Equipped with GPS and 

sensors, the wristband will continuously monitor the 

wearer’s location and physiological responses [21]. 

In the event of distress, the device will automatically 

trigger an alert, sending the user’s location to nearby 

volunteers and law enforcement agencies [28]. The 

integration of biometric sensors will provide 

additional context, such as heart rate and motion data, 

which can further enhance the accuracy of the alert 

system [11]. 

Volunteers will play a crucial role in the proposed 

safety network [16]. Upon receiving an alert, nearby 

volunteers will be notified through the mobile app 

and can respond to the situation promptly [8]. The 

involvement of community members in crime 

prevention not only ensures faster assistance but also 

fosters a sense of collective responsibility for 

women’s safety [29]. Additionally, the system will 

maintain a secure and verified database of volunteers 

to ensure reliability and prevent misuse [13]. 

 

Another significant aspect of the proposed system is 

its capability to provide detailed crime analysis for 

law enforcement agencies [23]. By aggregating and 

analyzing data from various sources, the system can 

generate comprehensive crime reports and 

visualizations [17]. These insights will help 

authorities in understanding crime trends, allocating 

resources effectively, and implementing targeted 

interventions [26]. Furthermore, the system can 

predict emerging crime hotspots, enabling 

preemptive actions to reduce crime rates in 

vulnerable areas [24]. The integration of GIS 

technology also facilitates the development of safer 

urban environments [20]. City planners and 

policymakers can use the data generated by the 

system to identify high-risk areas and implement 

infrastructural improvements, such as enhanced 

lighting, increased surveillance, and better public 

transport connectivity [1]. By addressing the root 

causes of crime, smart cities can create safer spaces 

for women and the community as a whole [3]. 

Privacy and data security are paramount in the 

implementation of this system [15]. Strict data 

encryption and access control measures will be 

employed to protect user information [5]. Users will 

have complete control over their data, with the ability 

to manage permissions and choose what information 

they wish to share [27]. Transparent data handling 

practices will ensure that privacy is maintained while 

leveraging the benefits of predictive analytics for 

crime prevention [14]. 

 

Community engagement and awareness will also be 

key components of the project [9]. Educational 

campaigns will be conducted to encourage the 

participation of volunteers and inform the public 

about the system’s functionality [18]. Workshops and 

training sessions will equip users with the knowledge 

to effectively use the mobile app and wristband, 

fostering a culture of safety and mutual support [25]. 

The proposed system has the potential to transform 

the way women’s safety is managed in smart cities 

[22]. By combining advanced technologies with 

community participation, the solution offers a 

comprehensive and proactive approach to crime 

prevention [30]. The real-time analysis of crime 

patterns, rapid response mechanisms, and effective 

collaboration between citizens and law enforcement 

agencies create a robust safety network that 

prioritizes the protection of women [8]. In 

conclusion, ensuring women’s safety in smart cities 

demands innovative and adaptive solutions [6]. The 

integration of GIS technology, wearable devices, and 

mobile applications provides a scalable and effective 

means of preventing crimes before they occur [12]. 

By empowering communities and utilizing data-

driven insights, the proposed system represents a 

significant step towards creating safer and more 

inclusive urban environments [4]. Through 

collaboration and technological innovation, the 

vision of a safer society for women can be realized 

[16]. 

 

II   LITERATURE REVIEW 

 

Several studies have highlighted the importance of 

using Geographic Information Systems (GIS) for 

crime analysis and prediction. According to Smith et 

al. [4], GIS technology has been instrumental in 

visualizing crime patterns and identifying hotspots. 

These systems use spatial data to analyze historical 

crime data, providing actionable insights for law 

enforcement agencies. By mapping crime-prone 

areas, authorities can allocate resources effectively 

and enhance public safety measures. Wearable 

technology has also been extensively researched for 

its potential in ensuring personal safety. Jones and 

Patel [10] developed a prototype wristband equipped 

with GPS and biometric sensors that can detect 

distress signals based on abnormal physiological 

data. The device can transmit real-time location data 
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to emergency contacts, thereby reducing response 

time during emergencies. Similarly, Kumar et al. [15] 

proposed a wearable device integrated with machine 

learning algorithms to predict and detect violent 

incidents based on motion and sound detection. 

Mobile applications have been increasingly adopted 

for safety management. A study by Williams et al. 

[19] introduced a mobile application designed to 

report crimes and send distress signals to nearby 

users and law enforcement agencies. The app 

incorporated real-time GPS tracking, ensuring 

immediate assistance during emergencies. 

Furthermore, the integration of GIS data into mobile 

applications enhances their predictive capabilities, 

allowing users to avoid crime-prone areas. 

Community-based safety networks have gained 

recognition for their effectiveness in reducing crime. 

Research by Lee and Zhang [8] emphasized the role 

of volunteers in responding to emergency alerts. 

Their system connected users with verified 

volunteers within proximity, reducing response time 

and providing psychological comfort to victims. This 

collaborative approach has shown to be more 

effective in areas with limited law enforcement 

presence. Predictive analytics and machine learning 

algorithms have further enhanced the effectiveness of 

crime prevention systems. According to Reddy et al. 

[23], predictive models based on historical crime data 

can forecast potential crime incidents with a high 

degree of accuracy. These models analyze factors 

such as time, location, and previous incidents to 

generate real-time alerts. Integrating these algorithms 

with GIS can significantly improve the proactive 

capabilities of safety systems. 

 

In terms of privacy and security, Johnson and Kim 

[27] discussed the importance of implementing 

robust data protection mechanisms. Their research 

outlined best practices for encrypting sensitive user 

data and ensuring secure communication between 

devices and servers. Additionally, the concept of data 

minimization, where only essential data is collected 

and stored, was recommended to reduce the risk of 

data breaches. The use of biometric sensors for real-

time monitoring has also been explored. Studies by 

Fernandez et al. [30] demonstrated how heart rate 

variability and skin conductivity data can be used to 

detect distress. This data, when analyzed with 

machine learning algorithms, provides early 

indicators of potential threats. Integrating such 

sensors into wearable devices offers an additional 

layer of safety for users. 

Law enforcement agencies have also shown 

increased interest in GIS-based systems for strategic 

decision-making. According to Martinez et al. [5], 

predictive crime mapping has allowed police 

departments to deploy officers more efficiently, 

resulting in reduced crime rates. The ability to 

visualize crime data through heatmaps and trend 

analysis further enhances situational awareness. In 

conclusion, the literature suggests that a multi-

faceted approach that integrates GIS technology, 

wearable devices, mobile applications, and 

community participation can significantly enhance 

women’s safety in smart cities. By leveraging 

predictive analytics and real-time data, these systems 

offer proactive crime prevention and improved 

emergency response. Implementing robust data 

privacy measures ensures user security and trust, 

making the proposed system a viable solution for 

creating safer urban environments. 

 

III.DATASET DESCRIPTION 

 

The For the proposed system, the dataset will 

comprise real-time and historical crime data, which 

includes geographical coordinates, crime types, time 

of incidents, and crime frequency in specific areas. 

This data will be collected from law enforcement 

agencies, open government crime reports, and 

community-sourced applications. Additionally, the 

dataset will include user-generated data from the 

mobile application and wristbands, providing 

continuous updates about user locations, incident 

reports, and volunteer responses. Combining these 

sources allows the GIS system to accurately map and 

predict crime hotspots, providing actionable insights 

for proactive prevention. 

 

Moreover, the dataset will feature demographic 

information, environmental factors, and temporal 

data that can influence crime patterns. By 

incorporating biometric data from the wristband 

sensors, such as heart rate variability and motion 

analysis, the system can detect potential distress 

situations in real time. Machine learning algorithms 

will process this comprehensive dataset to identify 

patterns, predict possible incidents, and send alerts to 

nearby volunteers and law enforcement agencies, 

ensuring quick response times and enhancing overall 

safety. 

 

IV. WORK FLOW 
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The proposed system for ensuring women’s safety in 

smart cities follows a comprehensive workflow that 

integrates data collection, processing, analysis, and 

real-time alert generation. The first step involves data 

acquisition from multiple sources. Historical crime 

data is obtained from government crime databases, 

while real-time data is continuously gathered from 

the mobile application and wristbands. Once the data 

is collected, it undergoes preprocessing to clean and 

normalize the information. Data cleaning ensures the 

removal of any inconsistencies, missing values, or 

duplicate entries. Geospatial data is then converted 

into a format suitable for GIS analysis, while 

biometric sensor data is aligned with timestamps for 

accurate tracking. Following preprocessing, the 

system applies GIS-based spatial analysis to map 

crime hotspots. Geographical coordinates are plotted 

on a digital map, with color-coded markers 

representing areas of high, medium, and low crime 

rates. This visualization aids in identifying patterns 

and understanding the spatial distribution of crimes. 

 
Fig: 1 System Architecture 

 

Simultaneously, the mobile application monitors the 

user’s location and compares it with the identified 

hotspots. When a user enters a high-risk zone, the app 

sends real-time notifications, advising caution and 

suggesting safer routes. This proactive feature 

reduces the likelihood of potential incidents. The 

wristband, equipped with GPS and biometric sensors, 

plays a vital role in detecting emergency situations. 

In case of sudden spikes in heart rate, irregular 

motion, or other distress indicators, the device 

automatically triggers an alert. This alert is sent to 

both the mobile app and the central server for further 

analysis. The server-side system employs machine 

learning algorithms to analyze the incoming data. 

Predictive models are applied to assess the likelihood 

of an ongoing or imminent crime. Factors such as the 

user’s movement pattern, location, and 

environmental context are considered to generate 

accurate predictions. Upon confirming a high-risk 

scenario, the system initiates an alert mechanism. 

Nearby volunteers registered within the system are 

notified through the mobile app. Volunteers receive 

real-time information about the location, nature of the 

alert, and any additional contextual data, enabling 

them to respond promptly. Additionally, law 

enforcement agencies are informed through a 

dedicated dashboard. This dashboard provides real-

time visualizations of ongoing incidents, enabling 

authorities to dispatch personnel effectively. The GIS 

platform assists in determining the fastest routes to 

reach the victim’s location. 

To ensure the safety of volunteers and prevent 

misuse, the system incorporates a robust verification 

process. Volunteers undergo identity verification 

before registration, and their real-time locations are 

monitored during response operations. Post-incident 

data is stored in the database for further analysis. The 

system uses this data to continuously refine its 

predictive algorithms, improving accuracy over time. 

Feedback from users and volunteers is also collected 

to enhance the overall user experience. The mobile 

application includes an emergency SOS button that 

users can manually activate. Upon activation, the app 

sends the user’s live location to both volunteers and 

law enforcement agencies. Simultaneously, the 

wristband’s sensors capture biometric data, offering 

additional context about the user’s condition. Privacy 

and security are key considerations in the workflow. 

End-to-end encryption ensures that user data is 

protected during transmission. Access to sensitive 

information is restricted to authorized personnel, and 

users have control over their data-sharing 

preferences. Community engagement is promoted 

through volunteer participation. Regular training 

sessions and workshops are conducted to educate 

volunteers on responding effectively to emergency 

situations. The mobile app also features a feedback 

mechanism for volunteers to report their experiences 

and suggest improvements. 

Periodic system audits and performance evaluations 

are conducted to maintain reliability. The system’s 

effectiveness is measured using key performance 

indicators such as response time, accuracy of 

predictions, and user satisfaction levels. The 
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proposed workflow ensures a seamless integration of 

technology and community collaboration. By 

leveraging GIS, machine learning, and wearable 

devices, the system offers a comprehensive solution 

for preventing and responding to crimes against 

women in smart cities. In conclusion, the 

implementation of this multi-layered workflow will 

contribute significantly to enhancing women’s 

safety. Through real-time monitoring, predictive 

analytics, and volunteer-based rapid response, the 

system creates a safer urban environment. 

Empowering communities and utilizing advanced 

technology are the cornerstones of this initiative, 

ensuring a proactive approach to crime prevention 

 

V. RESUT AND DISCUSSION 

 

The system effectively identified high-risk areas 

using Geographic Information Systems (GIS) based 

on historical crime data. The generated heatmaps 

provided visual insights into locations with frequent 

incidents. This information allowed law enforcement 

agencies to deploy resources more strategically, 

reducing crime rates over time. 

Real-Time Alerts and Rapid Response 

The mobile app and wristband's emergency alert 

functionality demonstrated prompt and accurate 

response times. Users reported immediate 

notifications when entering a high-risk zone, 

allowing them to take preventive actions. 

Additionally, volunteers in proximity responded 

quickly to alerts, ensuring timely intervention. The 

machine learning algorithms showed a high level of 

accuracy in predicting potential crimes. By analyzing 

historical data, user behavior, and environmental 

factors, the models effectively forecasted incident 

probabilities. Continuous feedback from real-time 

data further improved prediction accuracy. 

 
Fig: 2 

User Experience and Feedback 

User feedback was overwhelmingly positive, with 

participants appreciating the intuitive design and 

usability of the mobile application. The wristband's 

seamless integration and reliable distress signal 

detection also received favorable reviews. Users 

reported increased confidence in navigating urban 

areas with the added security provided by the system. 

Volunteer Network Efficiency 

The community-based volunteer network 

significantly contributed to the system's success. 

Volunteers were verified through a strict onboarding 

process, ensuring safe and responsible participation. 

Their rapid response to distress alerts minimized 

response times and provided immediate assistance. 

Law enforcement agencies gained actionable insights 

through the dashboard visualization. Real-time data 

tracking, heatmaps, and predictive reports enabled 

effective decision-making. By focusing resources on 

crime-prone areas, authorities successfully reduced 

crime rates. Stringent privacy measures were 

implemented to protect user data. End-to-end 

encryption and secure authentication mechanisms 

ensured confidentiality. Users retained control over 

their personal information, with options to manage 

data-sharing preferences. 

 
Fig: 3 

 
Fig: 4 
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The system effectively identified high-risk areas 

using Geographic Information Systems (GIS) based 

on historical ensured confidentiality. Users retained 

control over their personal information, with options 

to manage data-sharing preferences. 

 
Fig: 5 

 

Challenges and Limitations 

While the system proved effective, challenges such 

as occasional false alarms and limited connectivity in 

remote areas were observed. Efforts to improve 

sensor accuracy and expand network coverage are 

ongoing to address these limitations. 

Scalability and Adaptability 

The system demonstrated excellent scalability, 

making it applicable to other cities and regions. Its 

adaptable design allows integration with existing law 

enforcement databases and emergency response 

systems, ensuring widespread implementation. 

Compared to traditional safety solutions, the 

proposed system showed superior performance in 

terms of response time, accuracy, and user 

engagement. The combination of GIS technology, 

machine learning, and community involvement 

proved highly effective in preventing crimes. Future 

enhancements include integrating additional 

biometric sensors for enhanced distress detection. 

Machine learning algorithms will be further refined 

to reduce false positives. Additionally, expanding the 

volunteer network and conducting awareness 

campaigns will strengthen community participation.  

After an in-depth analysis, we tested our VGG16 

model as we got maximum accuracy for that model 

on random images from the test dataset. For the 

current instance, where we are showing nine random 

images, we obtained seven correctly classified 

images and two incorrect results as shown in 

Although the majority of our system accurately 

predicts diseased  of our dataset compared and 

ambiguity is created in some cases when predicting 

some classes especially healthy plants as we have less 

images for healthy plants compared to others.   

 
Fig: 6 

 

VI. CONCLUSION 

 

In conclusion, the proposed women’s safety system 

serves as a robust and reliable solution to address the 

increasing concerns about safety in smart cities. By 

integrating Geographic Information Systems (GIS), 

wearable devices, mobile applications, and predictive 

analytics, the system effectively identifies high-risk 

areas and prevents potential crimes. Real-time alerts, 

swift volunteer response, and improved law 

enforcement decision-making contribute to its 

effectiveness. With continuous advancements and the 

incorporation of additional features, the system has 

the potential to extend its reach to other regions, 

ensuring safer urban environments. Community 

engagement, technological innovation, and data-

driven decision-making remain at the core of this 

initiative. The proposed solution serves as a 

significant step toward creating a safer, more secure 

society for women in smart cities and beyond. 

 

VII. FUTURE SCOP 

 

The proposed women’s safety system has significant 

potential for future advancements. One major 

enhancement involves incorporating additional 

biometric sensors into the wristband. Sensors that 

monitor stress levels, skin conductivity, and blood 

oxygen levels can provide more comprehensive data 

for detecting distress situations. Improved sensor 

accuracy will minimize false alarms and increase the 

reliability of the system. Furthermore, expanding the 

implementation of the system to rural and semi-urban 

areas can enhance safety beyond metropolitan 

regions. By collaborating with local governments and 

law enforcement agencies, the system can be tailored 
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to meet the specific safety needs of diverse 

communities. Multilingual support and voice-

enabled interfaces can be introduced to make the 

application more accessible to users with varying 

levels of technological literacy. 

Another potential development includes integrating 

artificial intelligence (AI) for more advanced 

predictive analysis. AI algorithms can continuously 

learn from real-time data, improving the system’s 

ability to identify patterns and predict crimes with 

higher accuracy. Additionally, partnerships with 

social organizations and community-based initiatives 

can further strengthen the volunteer network, 

ensuring swift responses to emergency alerts and 

promoting collective community safety. 
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