
LifeLineX: The AI-Driven Defender of All Roads 

 

Problem Statement 

Traffic accidents on the roads are a prime source of injury and fatality worldwide, with India 

seeing more than 4.6 lakh accidents and 1.5 lakh deaths every year. Many of these happen in 

unmapped or accident hotspots areas, where there is a time lag for emergency response due to 

a lack of real-time incident reporting. 

All accident alert systems that use cell phones are based on motion sensors such as 

accelerometers, but such systems are themselves flawed - triggering false alarms when a 

phone is dropped or encounters mild road shocks. Such alarms diminish the credibility and 

utility of such systems and can lead to inappropriate panic or wastage of emergency services. 

Modern solutions also fall short in: 

•Proactive warning of accident-prone areas ("black zones") 

•Context-sensitive accident analysis (vehicle type, location, time of day) 

•Offline emergency fallback systems in network-scarce areas 

•Secure and ethical processing of sensitive information 

•Scalable deployment for individual users as well as fleet owners/MSMEs 

Solution 

We suggest a hardware-enabled smart accident detection and warning system that integrates: 

•On-device sensor aggregation (motion + sound + add-on custom sensors) 

•Black zone warnings before the occurrence of danger 

•Custom mobile add-on hardware (or enriched firmware integration) 

•Impact analysis by AI to distinguish severe vs minor accidents 

•User-triggered flexible alert cancellation system 

•Offline alert fallback (SMS/GPS beaconing) 

•End-to-end encrypted emergency data transmission 

Upon sensing a violent crash or collision, the system triggers a multi-phase alert process. An 

initial short window (e.g., 10 seconds) is provided to cancel the alert in the event that the user 

is unharmed. In the event of failure to cancel the alert, the system provides emergency 

messages, location, and sound recordings to emergency contacts and authorities. Should it be 

cancelled, the app still provides the user with a second chance to override the cancellation if 

they feel threatened a short while after.  

Such a system can operate on most contemporary smart phones and optionally use custom 

hardware sensors (e.g., small sensor boards that are attached to the phone casing or in helmets 

or car dashboards). 



Technical Approach 

Sensor Fusion & Intelligence: 

•Motion Detection: Utilizing accelerometer and gyroscope for shock, jerk, or fall 

detection. 

•Sound Detection: Detecting sudden increase in decibel levels through the 

microphone for crash verification. 

•Optional Hardware Module: Integrated sensors (e.g., barometer, vibration sensor, 

impact switch) integrated into a small external device or case-mounted board. 

•AI & ML Module: Categorizes incident severity (low, medium, high) from sensor 

data patterns, with a TensorFlow Lite on-device model. 

Software Infrastructure: 

•Android-native app using Java/Kotlin 

•Firebase backend to support secure login, encrypted chat, and cloud syncing 

•Secure local cache to store data offline 

•Fallback to SMS and voice call using Android telephony stack 

•AES-256 encryption for data at rest, and end-to-end encryption for alerts 

User Experience Improvements: 

•Voice-based alert system (in multilingual mode) 

•UI designed to be accessible for both literate and visually impaired users 

•Admin panel for black zone management and analytics review (for enterprise users) 

Implementation Strategy 

Phase 1: Research & Prototyping 

•Accumulate training data (crash vs. non-crash occurrences) 

•Develop prototype sensor fusion algorithm 

•Construct functional Android application with minimalistic UI 

•Simulate accident incidents using test rigs or in controlled environments 

Phase 2: Hardware Add-on Design 

•Construct compact external sensor module (e.g., BLE-based) 

•Implement power-efficient chips (e.g., Bosch IMUs, impact sensors) 

•Connect it to Android application via Bluetooth or USB-C 

Phase 3: Smart Black Zone Detection 

•Implement Google Maps API and crowd-sourced accident information 



•Develop dynamic geofencing and zone heatmaps 

•Activate voice + vibration alerts when approaching danger zones 

Phase 4: Emergency Response System 

•Include timed alert-cancel mechanism with UI/voice options 

•Include emergency messaging, voice call, SMS fallback 

•Incident history logging and timestamping 

Phase 5: Testing & Deployment 

•Lab-based and road-based testing 

•Field pilot with 100–200 beta users (riders, drivers, logistics staff) 

•Power usage and latency optimization 

Key Features 

•Dual-sensor accident detection (motion + sound) 

•Pre-accident black zone alerting 

•Multi-stage cancel mechanism (with second chance override) 

•Offline SMS fallback 

•Encryption of data while transmission 

•Support for custom hardware modules 

•Vehicle-type dependent detection sensitivity 

•Voice commands and alerts 

•Admin dashboard (optional for MSMEs) 

•Export of incident log (for insurance/legals) 

Advantages 

• Boosts survival rate with quicker emergency response  

• Eliminates false alarms with intelligent verification 

•Keeps riders, travellers, and fleet operators safe 

•Operates in offline zones (vital in rural/remote India) 

•Can be scaled as a safety feature for logistics MSMEs and smart cities 

•Provides data security and privacy — no permanent location storage 

• Allows for identification and control of black spots via analytics 



Future Developments & Expansions 

• Integration with government emergency networks (e.g., 112 APIs) 

• Development for commercial fleet tracking and insurance claim automation 

• AI-driven accident severity reporting (insurance + health response helpful) 

• Blockchain-based record authentication for accidents 

• Integration with wearables (smart helmets, smartwatches) 

• Multilingual voice interface and support for assistive technologies 

 

 Estimated Budget  

Category Description Cost (INR) 

Software Development Android app, UI, backend, black zone engine ₹3,00,000 

Sensor Fusion R&D Motion + sound algorithms, testing rigs ₹2,00,000 

Custom Hardware Module Design, PCB prototyping, 200 units for pilot ₹4,50,000 

Testing & Validation Controlled crash simulations, user beta trials ₹1,50,000 

AI/ML Integration Data collection, model training, tuning ₹2,00,000 

Data Security Layer AES encryption, cloud privacy, GDPR logic ₹50,000 

Voice Interface & Accessibility Multilingual alerts, UI/UX design ₹1,00,000 

Server & Hosting Firebase, cloud functions, map APIs ₹50,000 

Admin Dashboard Web-based control panel for enterprise users ₹75,000 

Documentation & Legal IP filing, privacy policies, user manuals ₹25,000 

Project Management & Reserve Team ops, contingency, marketing, travel ₹1,50,000 

 Total Estimated Budget: ₹17,50,000 

 

 

 

 

 

 

Scope Level Budget 

Student / MSME Prototype ₹15–18 lakhs 

Commercial MVP with AI & Custom Hardware ₹20–25 lakhs 

Scalable Commercial Product with Pilots & Patents ₹30–35 lakhs 

Full Market Launch (certified, packaged, distributed) ₹40+ lakhs 
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