Literature Review: BACKGROUND OF RESEARCH  AREA
Fire detection refers to the process of identifying the presence of fire at its earliest stage using sensors, vision systems, or intelligent algorithms. Traditionally, this meant detecting smoke, heat, or flame signatures through threshold-based devices. In modern contexts, fire detection encompasses IoT-enabled monitoring and AI-driven prediction, aiming not only to detect but also to forecast fire risks. Importance of Fire Detection, Early detection saves lives by enabling timely evacuation, Prevents loss of property and infrastructure, Reduces damage to forests, ecosystems, and air quality. 
Solutions Proposed in Literature
Real-time monitoring and mobile alerts improve responsiveness (IEEE, 2016).  
 Algorithms reduce false positives by learning spatiotemporal fire patterns (IEEE, 2023).  
 Computer Vision: Deep learning applied to video streams enhances accuracy in detecting flames and smoke (MDPI, 2023).  
-Hybrid Systems: Combining sensors, IoT, and vision creates redundancy and robustness
 Empirical study  
1. Early Sensor-Based Systems (2004)
Study: Development of Fire Detection Systems Using Smoke and Heat Sensors (early 2000s, widely cited in engineering literature).  
 Approach: Relied on threshold-based smoke and temperature sensors.  
Findings: These systems were simple and cost effective but prone to false alarms in dusty or humid environments.  
 Limitations: Lack of adaptability and inability to distinguish between real fire and environmental noise.
2. IoT Enabled Fire Detection (2016)
Study: IoT Based Smart Fire Alarm System (published in IEEE proceedings, 2016).  
Approach: Integrated traditional sensors with IoT connectivity for real-time alerts via mobile devices.  
 Findings: Improved responsiveness and remote monitoring, enabling faster evacuation and intervention.  
 Limitations: Dependent on stable internet connectivity and raised concerns about cybersecurity and system cost.
3. Deep Learning and Vision-Based Detection (2023)
 Study: Fire Detection with Deep Learning: A Comprehensive Review (MDPI, 2023).  
Approach: Applied computer vision and deep learning to detect flames and smoke in images and videos.  
Findings: Achieved higher accuracy and reduced false positives compared to sensor-only systems.  
Limitations: Performance depends heavily on training datasets, and real-world deployment faces challenges like varying lighting, occlusion, and computational cost.
