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Abstract - 
The proposed system enhances emergency response 

mechanisms by incorporating an automatic glass-breaking 

functionality. It uses advanced sensor technology, including 

acoustic and vibration analysis, to detect emergencies such as 

fire, gas leaks, or physical impacts. The system ensures swift 

evacuation and increased safety, minimizing false alarms 

through improved signal processing algorithms. Key features 

include robust detection algorithms, an integrated control unit, 

and compatibility with modern safety standards. Keywords: 

glass breaking, emergency evacuation, sensor technology, 

automated systems. 
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1. INTRODUCTION 

Emergencies such as fire outbreaks or structural impacts 
often require immediate evacuation. Current manual systems, 
such as hammers for breaking glass, are slow and inefficient, 
particularly under stress. This paper introduces an automatic 
glass-breaking system, employing vibration, acoustic, and gas 
sensors, to detect emergencies and shatter glass windows 
automatically. The system is designed to enhance response 
time and improve safety for occupants. 

 

 

2. System Design 

Sensor Integration 

 

The system uses piezoelectric sensors to detect vibrations, 
microphones for acoustic signals, and gas detectors for 
hazardous environments. A central Electronic Control Unit 
(ECU) processes data and triggers the glass-breaking 
mechanism when thresholds are breached. 

Detection Algorithm 

 

Building on existing research, the system incorporates a 
two-stage detection algorithm: 

1. Thud Detection: Identifies initial impact sounds 
to minimize false positives. 
2. Break Confirmation: Analyzes high-frequency 
signals characteristic of glass shattering. 

Actuation Mechanism 

 

A servo-controlled hammer or magnetic release is 
employed to shatter glass upon validation from the ECU. 

 

3. CONCLUSIONS 

The automatic glass-breaking system offers a significant 
improvement in emergency response. It reduces evacuation 
times and enhances safety. Future work will focus on 
integrating the system with building management systems and 
exploring alternative energy-efficient actuation mechanisms. 
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