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Abstract- This research paper presents a comprehensive 

analysis of the safety gap in Indian navigation services, 

with particular emphasis on women and vulnerable 

commuters. The study synthesizes current literature on app 

features, user education strategies, and emergency 

response mechanisms while introducing SurakshaRoute—

an innovative web-based safety navigation platform 

incorporating a proprietary Risk Routing (RR) Algorithm. 

Through systematic review of 50 studies focusing on 

Indian urban contexts and technological interventions, 

this paper identifies critical gaps in existing navigation 

services and proposes a holistic framework combining 

safety-optimized routing, real-time emergency response, 

crowd-sourced incident reporting, and user empowerment 

through education. The SurakshaRoute application 

demonstrates how integrating artificial intelligence, 

incident-driven risk scoring, and community engagement 

can address the multidimensional safety challenges faced 

by women and vulnerable commuters in Indian cities. Key 

findings reveal that while technological sophistication 

exists in current applications, critical gaps in user-centered 

design, integration with law enforcement, and 

comprehensive user education hinder comprehensive 

safety improvements. This research contributes both 

theoretical insights and a practical implementation 

blueprint for future navigation safety systems in urban 

India. 
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I. INTRODUCTION 

 

1.1 Problem Statement and Context 

India has consistently ranked among the most 

dangerous countries for women, with persistent 

challenges in ensuring safe public mobility. According 

to recent statistics, crime rates against women reached 

over 445,000 reported cases in 2022, with significant 

underreporting in many regions[1]. The relationship 

between mobility, safety, and gender inequality is 

well-established in transport scholarship; yet existing 

navigation applications in India primarily optimize for 

shortest distance or time, overlooking the safety 

concerns that are fundamental to women's and 

vulnerable commuters' travel decisions[2]. 

 

Existing map services—Google Maps, Apple Maps, 

and local Indian applications—fail to address the 

critical question that defines women's commuting 

experience: "What is the safest way to get there, 

especially at night?" Instead, they answer a narrower 

question: "What is the fastest way to get there?" This 

fundamental mismatch creates a safety gap that forces 

women and vulnerable commuters to choose between: 

• Traveling via faster but potentially unsafe routes 

• Sacrificing time to manually navigate toward 

perceived safety 

• Avoiding certain areas entirely, limiting their 

mobility and economic opportunities 

• Traveling during restricted hours, constraining 

their freedom 

 

The safety gap manifests across three critical 

dimensions[3]: 

1. Technological Gap: Existing navigation 

applications lack integration of real-time safety 

data, risk prediction, and emergency response 

mechanisms 

2. Informational Gap: Safety information is 

fragmented across social media, news, and word-

of-mouth rather than being integrated into 

navigation systems 

3. Institutional Gap: Navigation services operate 

independently of law enforcement and emergency 
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response systems, delaying assistance during 

crises 

 

1.2 Research Significance and Scope 

This research addresses urgent needs in three 

domains[4]: 

For Women and Vulnerable Commuters: Providing 

evidence-based, technology-enabled solutions that 

enhance autonomy, reduce harassment, and enable 

safe navigation in urban environments. 

 

For Technology Developers: Establishing best 

practices for designing safety-centric navigation 

applications that balance usability, privacy, and 

effectiveness. 

 

For Policy Makers and Urban Planners: Informing 

inclusive urban mobility strategies that recognize 

safety as a fundamental prerequisite for equitable 

transportation access. 

 

The scope of this research encompasses: 

• Systematic analysis of app features, emergency 

integration, user education, and technological 

innovation in 50 peer-reviewed studies (2018-

2025) 

• Detailed presentation of SurakshaRoute, a novel 

web-based navigation platform implementing the 

Risk Routing Algorithm 

• Integration of insights from transport safety, 

gender studies, technology design, and emergency 

management 

• Practical implementation framework for 

stakeholders across technology, policy, and civic 

sectors 

 

II. LITERATURE REVIEW AND EXISTING 

RESEARCH LANDSCAPE 

 

2.1 Systematic Review Methodology 

To understand the current state of safety in Indian 

navigation services, a systematic literature review was 

undertaken. This review focused on the safety of 

women and vulnerable commuters, examining 

existing app features, user education programs, and 

emergency response integration. The search included 

peer-reviewed articles published between 2018 and 

2025, sourced from various academic databases. The 

initial search was broadened by employing citation 

chaining to identify further relevant studies. A final 

selection of 50 key studies was made, chosen for their 

direct relevance to technological solutions, 

educational approaches, and emergency protocols in 

the context of women's safety and Indian urban 

navigation [5]. 

 

The research query was refined and expanded to 

ensure comprehensive coverage of the topic. The 

search strategy included a variety of related keywords 

and phrases, such as "technological solutions for 

women's safety in urban navigation," "emergency 

response integration in navigation apps," and "the role 

of AI and IoT in enhancing commuter safety." This 

multi-faceted search approach initially returned 211 

potential papers. An additional 46 papers were 

identified through an analysis of the citations in the 

initial set of articles. After a thorough screening 

process that prioritized studies on Indian cities and 

women's safety, the final analysis was based on a 

curated collection of 50 highly relevant papers [6]. 

 

2.2 Key Findings from Systematic Review 

The systematic review revealed a complex landscape 

of technological interventions and persistent gaps in 

safety-focused navigation applications. The findings 

are categorized across app functionality, emergency 

response, user education, and technological adoption. 

 

2.2.1 App Feature Functionality Analysis 

While many applications have integrated basic safety 

features, a significant disparity exists between core 

functionalities and truly innovative, user-centric 

designs [7]. 

 

Core Safety Features: The majority of reviewed 

studies (40 out of 50) documented the presence of 

fundamental safety tools, including real-time location 

sharing, SOS alerts to trusted contacts, and basic route 

safety scoring. Incident reporting mechanisms, often 

crowdsourced, were also common. 

 

Innovative and Emerging Features: A smaller subset 

of applications (15 out of 50) demonstrated more 

advanced features. These included self-defense 

tutorials, simulated "fake call" systems for discreet 

exit from uncomfortable situations, and community-

driven safety reporting. Notably, a few even explored 
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the integration of biometric sensors and spy camera 

detection capabilities. 

 

Critical Design Gaps: Despite the technological 

sophistication, several critical gaps were identified: 

• User Education: Only a small fraction of studies 

(7/50) formally incorporated user education 

components, suggesting a focus on technology 

over user empowerment. 

• Accessibility: Few applications (5/50) adequately 

addressed the needs of diverse demographics, such 

as older adults or users with disabilities. 

• Route Optimization: Features like traffic-light 

based route suggestions were rarely integrated 

(3/50), indicating a continued prioritization of 

speed over safety factors. 

 

Research consistently showed that users, particularly 

women, are willing to accept longer travel times if the 

route is perceived as safer, especially during night-

time commutes [8]. This highlights the need for safety 

to be the primary optimization variable. 

 

2.2.2 Emergency Response Integration 

The effectiveness of emergency response mechanisms 

varied widely, often depending on the level of 

integration with official services [10]. 

 

Response System Types: Most systems (25/50) relied 

on simple, single-contact alerts, typically sending an 

SMS or call to pre-selected contacts with the user's 

location. More advanced, multi-modal systems 

(15/50) incorporated multiple activation methods 

(e.g., voice commands, shake detection) and, in a 

limited number of cases (5/50), direct integration with 

law enforcement dispatch. 

 

Persistent Challenges: The most significant hurdle 

remains the integration with official emergency 

services, which was limited to only 9 out of 50 studies. 

Across all studies, delayed law enforcement response 

was a recurring issue. Furthermore, inadequate false 

alarm mechanisms and a high dependency on network 

connectivity in low-signal areas compromised 

reliability. Studies that achieved direct police app 

integration reported a substantial reduction in 

emergency response times, emphasizing this as a best 

practice [10]. 

2.2.3 User Education Effectiveness 

User education emerged as the most critical and 

underdeveloped area in current navigation safety 

applications [11]. 

 

The Education Deficit: The vast majority of 

applications (43/50) focused predominantly on 

technological solutions, neglecting the importance of 

user empowerment and behavioral training. Formal 

educational components were present in only 7 

studies, and even where they existed, there was a lack 

of structured evaluation to measure their impact on 

user behavior. 

 

Implications of the Gap: Without proper education, 

users are often unaware of how to fully utilize the app's 

features, how to respond effectively to different threat 

scenarios, or how to leverage community data for 

informed decision-making. This deficit is particularly 

pronounced among low-literacy and first-time app 

users [12]. 

 

Promising Approaches: Integrating safety education 

directly into the app's training process has been shown 

to significantly improve feature utilization. 

Combining safety tips with community reporting has 

also been demonstrated to increase the rate of incident 

reporting, suggesting that a holistic approach is more 

effective than a purely technical one [11]. 

 

2.2.4 Technological Innovation Adoption 

Advanced technologies are increasingly being 

adopted, though challenges related to scalability and 

privacy persist [13]. 

 

AI and Machine Learning: Approximately 40% of the 

reviewed studies (20/50) utilized AI for tasks such as 

crime prediction based on historical and temporal 

patterns, multi-factor risk assessment for route 

optimization, and automated incident classification. 

Machine learning has been shown to improve safety 

prediction accuracy, but concerns about data privacy 

and scalability remain [13]. 

 

IoT and Wearable Integration: A smaller number of 

studies (10/50) explored the use of IoT devices, 

including panic button wearables, biometric sensors, 

and smart vests, to enhance threat detection and 

location tracking. 
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Challenges to Adoption: The primary barriers to 

widespread adoption include the high infrastructure 

requirements for scalability, significant data privacy 

concerns (noted in 15/50 studies), and the complexity 

of devices, which can reduce accessibility for the 

general public [13]. 

 

2.3 Thematic Synthesis and Theoretical Framework 

The analysis of the 50 reviewed studies coalesced into 

eight primary themes, which collectively define the 

current state and future direction of safety-focused 

navigation systems. 

 

Theme 1: Community-Driven Crowdsourcing and 

Incident Reporting 

Crowdsourcing local safety data, incident reports, and 

community-based SOS alerts emerged as a highly 

effective strategy for enhancing situational awareness 

[15]. Applications that successfully leverage user-

generated reports and safety ratings are able to create 

dynamic, real-time safety maps that are more 

responsive than purely algorithmic approaches. This 

community-driven vigilance fosters informed travel 

decisions and has been shown to increase incident 

reporting rates, particularly when anonymity is 

ensured [15]. 

 

Theme 2: Privacy and Usability Considerations 

A central challenge in safety app design is the balance 

between robust security features and the user's right to 

privacy and ease of use [15]. User adoption is strongly 

correlated with the perceived security of location data, 

which must be shared only during actual emergencies. 

Transparency regarding data usage, encryption 

standards, and retention policies is crucial. 

Furthermore, the design must prioritize intuitive 

interfaces and discreet triggering methods, such as 

voice-activated alerts, to ensure accessibility across 

diverse demographics [15]. 

 

Theme 3: Challenges and Limitations in Current 

Solutions 

Despite the proliferation of safety applications, 

persistent functional gaps remain. These include 

inadequate integration with law enforcement, which 

contributes to delayed emergency responses, and a 

reliance on network connectivity that fails in low-

signal areas. Many existing solutions require manual 

intervention, which compromises their effectiveness 

during a crisis. Furthermore, a lack of standardized, 

comprehensive evaluation of app effectiveness hinders 

progress in the field [15]. 

 

Theme 4: Route Safety Assessment Gaps 

The fundamental flaw in many current navigation 

systems is the prioritization of the shortest or fastest 

route over the safest one [14]. This gap is compounded 

by an inadequate consideration of time-of-day 

variations in risk, limited integration of crucial 

environmental data (such as CCTV locations and 

street lighting), and insufficient weighting of factors 

like crowd density and visibility. A truly safety-centric 

system must incorporate a multi-factor risk assessment 

that moves beyond simple distance metrics [14]. 

 

Theme 5: Societal and Behavioral Impact 

Safety applications have a demonstrable impact on 

women's travel behavior, confidence, and mobility 

choices [15]. Studies indicate that women are willing 

to significantly alter their routes or mode of transport 

based on safety perceptions, thereby reclaiming spatial 

autonomy and avoiding high-risk areas. This 

psychological empowerment, enabled by technology, 

correlates with broader positive outcomes, including 

increased workforce participation and educational 

access [15]. 

 

Theme 6: Integration with Law Enforcement and 

Emergency Services 

Effective collaboration with official agencies is a 

critical factor in reducing response times and 

improving coordination during emergencies [15]. 

Direct police integration and the use of standardized 

emergency reporting protocols have been shown to 

enhance reliability and build user trust. However, 

institutional resistance, privacy concerns, and the need 

for standardized legal frameworks for data sharing 

continue to limit the seamless adoption of this best 

practice [15]. 

 

Theme 7: Offline and Low Connectivity Solutions 

The digital divide and the reality of low-connectivity 

areas in India necessitate the development of robust 

offline and mesh networking solutions [15]. Relying 

solely on continuous internet access for emergency 

functions is a critical failure point. Innovative 

solutions, such as SIM-based tracking and offline 

emergency capabilities, are essential to ensure that 
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safety is not compromised by infrastructure limitations 

[15]. 

 

Theme 8: Equity and Accessibility Gaps 

The review highlighted a need for greater attention to 

the intersectionality of user needs, including those of 

older adults, persons with disabilities, and low-literacy 

users [14]. The current design focus often overlooks 

the digital divide, limiting access to technology-based 

solutions. Future research and development must 

prioritize usability for all demographics and explore 

non-smartphone-based alternatives to ensure equitable 

access to safety features [14]. 

 

III. SurakshaRoute: A Risk Routing Algorithm 

and Integrated Safety Platform 

 

3.1 Platform Overview 

The SurakshaRoute platform is an innovative web-

based safety navigation system designed to address the 

critical safety gap identified in existing Indian 

navigation services. It is built around a proprietary 

Risk Routing (RR) Algorithm that fundamentally 

shifts the optimization goal from the shortest distance 

or time to the minimum cumulative risk. This 

approach allows users, particularly women and 

vulnerable commuters, to make informed decisions 

about the trade-off between route safety and travel 

efficiency. 

 

Core Innovation: The Risk Routing Algorithm 

replaces the single-metric "shortest distance" with 

multi-factor "minimum cumulative risk," 

incorporating real-time data on lighting, CCTV 

presence, crime history, crowd density, and time-of-

day variations [16]. 

 

3.2 Problem Statement: The Safety-Speed Trade-Off 

Traditional navigation applications force a false binary 

choice. When a user asks, "How do I get from A to 

B?", the app responds with the shortest path, often 

without considering the safety profile of that route. 

This can lead the user through poorly lit or isolated 

areas with a high crime history, leaving their safety to 

chance. 

 

 

 

 

SurakshaRoute reframes this interaction: 

 

Traditional 

Navigation 

SurakshaRoute 

User asks: "How 

do I get from A to 

B?" 

User asks: "How do I get from 

A to B safely?" 

App responds: 

"Shortest path, 15 

minutes" 

App responds: "Safest path 

(92/100 safety) - 18 minutes 

vs Shortest path (65/100 

safety) - 15 minutes" 

Outcome: User is 

uninformed about 

the safety risk. 

Outcome: User makes an 

informed choice about the 

safety-time trade-off. 

 

3.3 Project Objectives and Mission 

One-Line Mission: Help women in India travel safer 

by suggesting the safest walking/commute route (not 

just the shortest), with live incident alerts, SOS 

tracking, and crowd-sourced safety feedback. 

 

Core Objectives: [17] 

1 Provide Safety-Optimized Routes — Use the RR 

Algorithm to compute and display the safest 

possible path from source to destination. 

2 Enable Real-Time Help & Visibility — Allow 

users to trigger SOS, share live location, and notify 

trusted contacts instantly. 

3 Leverage Crowd-Sourced Safety Data — Allow 

users to report incidents and rate safety of routes. 

4 Localize for India — Integrate Indian city layouts, 

emergency numbers (112), and local women's 

helplines 

5 Empower Through Education — Provide users 

with safety training, self-defense guidance, and 

situational awareness education 

6 Seamless Law Enforcement Integration — 

Develop protocols connecting with police dispatch 

and emergency services 

 

3.4 The Risk Routing (RR) Algorithm: Technical 

Foundation 

3.4.1 Algorithm Overview and Mathematical 

Framework 

The Risk Routing Algorithm represents the 

computational heart of SurakshaRoute, replacing 

traditional distance-based optimization with risk-

based pathfinding [18]. 
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Core Concept: 

For any road segment between intersection nodes 𝑖 and 

𝑗, the algorithm computes a Risk Score: 

𝑅𝑖𝑗 = 𝑑𝑖𝑗 × (1 + ∑  

𝑛

𝑘=1

 𝑤𝑘 × 𝐹𝑘) 

Where: 

• 𝑑𝑖𝑗  = physical distance of the road segment 

• 𝐹𝑘 = safety factor 𝑘 for the segment (lighting, 

CCTV, crime score, crowd density, time-of-day 

risk) 

• 𝑤𝑘 = weight assigned to factor 𝑘 based on 

importance 

• 𝑛 = total number of factors considered 

 

Safety Factors Integrated: 

Factor Range Interpretation 

Lighting 

Factor 

0 to 1 0 = well-lit, 1 = dark 

Crime 

Density 

0 to 1 Normalized historical 

crime rate per segment 

CCTV 

Coverage 

-1 to 0 Strong CCTV presence 

receives negative 

penalty (reduces risk) 

Crowd 

Density 

-1 to 1 -1 = high safe crowd, 0 = 

moderate, 1 = 

isolated/risky 

Time-of-Day 

Risk 

0 to 1 Higher for late night (2-5 

AM), lower for daytime 

Gender-Based 

Assault Index 

0 to 1 Weighted based on 

reported harassment 

incidents 

Emergency 

Service 

Proximity 

-1 to 0 Police stations/hospitals 

nearby reduce risk 

 

Behavior of the Algorithm: 

High-Risk Segment Example: 

• Poor lighting (1.0) + High crime (0.8) + No CCTV 

(0.0) + Isolated (1.0) + Night time (0.9) 

• Calculation: ∑  𝑤𝑘𝐹𝑘 = 3.7 (significant penalty) 

• Result: Large 𝑅𝑖𝑗 → Algorithm avoids this path 

Safe Segment Example: 

• Well-lit (0.0) + Low crime (0.1) + Strong CCTV (-

1.0) + Moderate crowd (0.2) + Daytime (0.1) + 

Police nearby (-0.5) 

• Calculation: ∑  𝑤𝑘𝐹𝑘 = −1.1 (bonus for safety 

features) 

• Result: Small 𝑅𝑖𝑗 (even possibly negative) → 

Algorithm prefers this path 

 

3.5 Integrated Safety Platform Components 

The SurakshaRoute platform is more than just a 

routing algorithm; it is a holistic safety ecosystem built 

on three core pillars: Safety Navigation, Emergency 

Response, and User Empowerment. 

 

 
 

3.5.1 Safety Navigation Module 

• Risk-Optimized Routing: Provides up to three 

route options: Safest, Fastest, and Balanced 

(optimized for a mix of safety and speed). 

• Real-Time Incident Overlay: Displays verified, 

real-time incidents (e.g., road closures, safety 

alerts) on the map. 

• Route Safety Score: A transparent, 1-100 score 

displayed for each route, allowing users to quantify 

the risk. 

• Street View Safety Audit: Integration with street-

level imagery to allow users to visually inspect the 

route before travel. 

 

3.5.2 Emergency Response Module 

• One-Tap SOS: A highly visible, single-tap button 

that activates the emergency protocol. 

• Multi-Modal Trigger: SOS can also be triggered 

via voice command (e.g., "Suraksha Alert") or a 

specific gesture (e.g., shaking the phone). 

• Trusted Contact Notification: Instantly sends an 

alert, live GPS location, and route details to pre-

selected emergency contacts. 

• Police/Emergency Dispatch Integration: Direct, 

real-time data feed to local law enforcement 

(where protocols are established) to reduce 

response time. 
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• Fake Call Feature: Allows the user to simulate an 

incoming call to discreetly exit an uncomfortable 

situation. 

 

3.5.3 User Empowerment Module 

• Crowd-Sourced Safety Reporting: Users can 

anonymously report incidents, rate the safety of a 

street, and add comments, which immediately 

feeds into the RR Algorithm's dynamic factors. 

• Mandatory Safety Education: A structured, in-app 

curriculum to educate users on situational 

awareness, self-defense basics, and effective use of 

the app's features. 

 

3.6 Platform Architecture and Technology Stack 

The SurakshaRoute platform utilizes a modern, 

scalable microservices architecture. 

 

Componen

t 

Technology Stack Purpose 

Frontend React.js, Mapbox 

GL JS 

Interactive 

map display, 

user interface, 

real-time data 

visualization 

Backend 

(API 

Gateway) 

Node.js (Express) Handles all 

API requests, 

authenticatio

n, and load 

balancing 

Risk 

Routing 

Service 

Python (Dijkstra's 

Algorithm, Scikit-

learn) 

Executes the 

RR 

Algorithm, 

calculates risk 

scores, and 

optimizes 

routes 

Real-Time 

Data 

Service 

Apache Kafka, 

Redis 

Ingests and 

processes 

high-volume, 

real-time data 

(crowd-

sourced 

reports, IoT 

feeds) 

Database PostgreSQL 

(PostGIS 

Extension) 

Stores static 

map data, 

historical 

crime data, 

and user 

profiles 

ML Model TensorFlow/PyTorc

h 

Continuously 

updates the 

$w_k$ 

weights based 

on user 

behavior and 

verified 

incidents 

 

3.7 User Empowerment: The Safety Education 

Curriculum 

The mandatory in-app safety education curriculum is 

designed to bridge the "User Education Gap" 

identified in the literature review. It is structured into 

five short, interactive modules. 

 

3.7.1 Curriculum Modules 

Module Content Focus Duration 

Module 1: App 

Feature 

Mastery 

How to use SOS, live 

tracking, and trusted 

contacts effectively 

5 

minutes 

Module 2: Self-

Defense Basics 

Video tutorials on 

simple, effective 

self-defense 

techniques 

10 

minutes 

Module 3: 

Legal Rights 

and Resources 

Information on local 

helplines, police 

protocols, and legal 

rights 

8 

minutes 

Module 4: 

Incident 

Reporting Best 

Practices 

How to report an 

incident accurately 

and safely to 

maximize data 

quality 

8 

minutes 

Module 5: 

Situational 

Awareness 

Recognizing 

warning signs, 

environment 

assessment, and trust 

instincts 

10 

minutes 
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3.7.2 User Education Evaluation 

• Mandatory Completion: Required for new users 

(can be skipped after 1st time). 

• Periodic Refresher: Prompts are sent monthly to 

encourage review. 

• Interactive Quizzes: Short quizzes with feedback 

ensure comprehension. 

• Certification: Badges are awarded upon 

completion to incentivize engagement. 

 

3.7.3 Integration with Emergency Response 

The education components are directly tied to 

emergency functionality, ensuring that user 

understanding of SOS activation methods correlates 

with faster response times and that self-defense 

training access improves user confidence. 

 

IV. IMPLEMENTATION AND DEPLOYMENT 

STRATEGY 

 

4.1 Phased Rollout Plan 

The deployment will follow a three-phase strategy to 

ensure stability, scalability, and effective integration 

with local authorities. 

 

Phase Duration Focus Key Activities 

Phase 1: Pilot (6 

Months) 

6 Months Core RR Algorithm 

Testing and Data 

Acquisition 

Deploy in one major Indian city (e.g., Pune). Test 

algorithm accuracy with real-time data. Recruit 500 beta 

users. Establish initial police liaison. 

Phase 2: 

Expansion (12 

Months) 

12 

Months 

Feature Enhancement 

and Multi-City 

Rollout 

Expand to three additional Tier 1 cities. Integrate 

advanced ML model for weight refinement. Formalize 

law enforcement integration protocols. Launch full User 

Empowerment Module. 

Phase 3: 

National Scale 

(Ongoing) 

Ongoing Continuous 

Improvement and 

National Adoption 

Rollout across all major urban centers. Develop 

partnerships with transport authorities. Focus on 

accessibility for low-literacy and non-smartphone users. 

4.2 Data Acquisition and Maintenance 

The success of the RR Algorithm depends on a 

continuous, high-quality data stream. 

 

• Static Data: Historical crime data, map topology, 

and permanent infrastructure (CCTV, lighting 

density). 

• Dynamic Data: Real-time crowd-sourced incident 

reports, time-of-day risk adjustments, and real-

time traffic/footfall data. 

• Data Verification: A two-tier verification system: 

initial ML-based filtering of false reports, followed 

by human-in-the-loop verification for high-priority 

incidents. 

 

4.3 Partnerships and Stakeholder Engagement 

Successful deployment requires collaboration across 

multiple sectors: 

 

• Law Enforcement: Formal Memorandums of 

Understanding (MoUs) for direct SOS integration 

and data sharing. 

• Urban Planning/Transport Authorities: 

Collaboration on infrastructure data (lighting, bus 

routes) and policy integration. 

• NGOs and Women's Safety Groups: Partnering for 

curriculum development, user recruitment, and 

feedback. 

 

V. CONCLUSION AND FUTURE WORK 

 

5.1 Conclusion 

The SurakshaRoute platform, powered by the 

innovative Risk Routing Algorithm, offers a 

comprehensive and much-needed solution to the 

safety gap in Indian navigation services. By 

prioritizing minimum cumulative risk over shortest 

distance, integrating a multi-modal emergency 

response system, and emphasizing user empowerment 

through mandatory education, the platform provides a 
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holistic framework for enhancing the safety and 

mobility of women and vulnerable commuters in 

urban India. The systematic review confirmed that 

existing solutions suffer from critical gaps in user-

centered design, law enforcement integration, and user 

education, all of which SurakshaRoute is specifically 

designed to address. 

 

5.2 Future Work 

Future research and development will focus on the 

following areas: 

 

• Algorithm Refinement: Integrating advanced deep 

learning models for more nuanced, predictive risk 

scoring, including weather and social media 

sentiment analysis. 

• Law Enforcement Integration: Developing 

standardized, scalable operational protocols for 

seamless integration with police dispatch systems 

across different states. 

• Accessibility: Researching and implementing low-

tech alternatives, such as SMS and USSD-based 

services, to ensure safety features are accessible to 

low-literacy and non-smartphone users. 

• Equity and Access: Conducting further research on 

the specific needs of older women, disabled 

women, and other marginalized groups to ensure 

the platform is truly inclusive. 

 

The implementation of SurakshaRoute promises to be 

a significant step toward making urban mobility in 

India more equitable and safe for all. 
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