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ABSTRACT: 
Your outlined method for fire detection using a color model appears thorough and 

promising. Utilizing color information in fire detection offers numerous advantages, particularly in 

situations where traditional methods such as smoke detection may fall short.By scrutinizing each pixel 

for signs offire based on color characteristics, your approach demonstratesresilience, enabling precise 

detection even in complex settings. Incorporating periodic behavior analysis within fire regions adds 

another dimension,aidingin thedistinction between genuinefireeventsandfalsealarms.Implementing 

dynamic boundary checks to identify the edges of the fire Region of Interest (ROI) proves pivotal, 

ensuring accurate delineation of fire extentsandminimizing erroneous alerts.Integration of fire sensors 

and a GPS module for alert purposes elevates the system's reliability and usability. Real-time 

monitoring coupled with location-based alerts guarantees swift responses to potential fire incidents, 

crucial for mitigating damage and ensuring safety. 

In summary, your proposed method presents a robust and effective approach to fire 

detection, offering enhanced performance parameters and practicality across various applications.The 

project aims to develop a fire detection system using OpenCV and image processing with Python on a 

Raspberry Pi, integrated with GSM and GPS modules for real-time alerts and location tracking. 

Traditional fire detection systems can be expensive and may not be suitable for remote areas. This 

project offers a cost-effective and efficient solution for detecting fires using Raspberry Pi's 

computational power and OpenCV'simage processing capabilities. The system analyzes video feeds in 

real-time, detecting flames and smoke, and sends alerts with location information via GSM and GPS 

modules. This approach enhances fire detection capabilities, especially in remote areas wheretraditional 

systems are not feasible. The system's scope includes developing an algorithm for fire detection, 

capturing and processing video frames, and sending alerts with location information. It provides a 

reliable and cost-effective alternative to traditional fire detection systems, improving safety and 

response times in emergency situations. 

 

INTRODUCTION: 

The project aims to develop a robust fire detection system using OpenCV and image processing 

techniques with Python on a Raspberry Pi, coupled with GSM and GPS modules for real-time alertsand 

location tracking. Traditional fire detection systems are often costly and require complex infrastructure, 

making them unsuitable for remote or inaccessible areas. This project proposes an affordable and 

efficient solution that leverages Raspberry Pi's computational power and OpenCV's capabilities to 

analyze video streams for signs of fire, such as flames and smoke. 

Byintegrating GSMandGPS modules, thesystem can sendimmediatealertstoauthorities or 

individuals, along with precise location information. This functionality is crucial for promptresponse 

and effective firefighting efforts, particularly in remote or unmonitored locations. Theproject's scope 

includes developing an algorithm for fire detection, implementing it on the RaspberryPi, and 

integrating it with the GSM and GPS modules. 

The system's proposed design offers a cost-effective and scalable solution for firedetection, 

with the potential for deployment in various environments. It provides real-time monitoring capabilities 

and can be easily integrated into existing fire safety infrastructure. Additionally, the system's reliance 

on open-source software and readily available hardware components makes it accessible and adaptable 

for different applications. 

In conclusion, the fire detection system using OpenCV, Python, Raspberry Pi, GSM, and 

GPS modules presents a practical and innovative approach to enhancing fire safety. Its integration of 

advanced technologies enables efficient detection and swift response to fire incidents, ultimately 

reducing the risk of property damage and saving lives. Future enhancements could include machine 

learningalgorithmsforimproveddetectionaccuracyandtheintegrationofcloud-basedstoragefor 

enhanceddatamanagement. 
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LITERATURESURVEY: 

1. T. Celik and Hasan Demirel, alongside their team, have advanced fire detection systems by 

integrating a statistical color model with Fuzzy logic for fire pixel classification. They introduce two 

models: one based on luminance and the other on chrominance, both utilizing the YCbCr color space. 

This departure from RGB facilitates a more precise separation of luminance from chrominance. Fuzzy 

logic replaces existing historical rules, enhancing the system's robustness and effectiveness. Their 

model boasts a remarkable 99.00% correct fire detection rate, accompanied by a 9.50% false alarmrate, 

signifying its high accuracy and reliability. 

2. R. Gonzalez-Gonzalez et al. propose a novel fire detection method based on smoke detection using 

wavelet analysis. This method involves preprocessing the video signals, resizing, and converting them 

intograyscale images, followed bySWT transform for Region ofInterest (ROI) detection. The process 

includes eliminating high frequencies using SWT and reconstructing the image, with a focus on 

grouping intensity colors for effective image indexation. This multi-step approach promises accurate 

and efficient fire detection, leveraging the capabilities of wavelet analysis in identifying smokepatterns. 

 

3. Hidenori Maruta et al. introduce a robust smoke detection method utilizing support vector machine 

(SVM). Their approach involves preprocessing steps, including image subtraction, binarization, and 

morphological operations, to extract moving objects and eliminate noise. Texture analysis is then 

performed to extract features, which are fed into SVM for classification. By discerning smoke from 

non-smoke based on texture features, their method offers a more precise extraction of smoke areas in 

images. The integration of SVM enhances the accuracy and reliability of smoke detection, making it a 

valuable tool for fire monitoring and prevention. 

 

PROPOSEDSYSTEM: 

Inthisproposedsystem,insteadofanalyzingindividualcharacteristicsparametersoffiresuch as 

color, area, motion, and smoke, all parameters are examined simultaneouslyto reduce false alarm rates 

present in previous detection systems. The core component of this system is the flow used to estimate 

the amount of motion undergone byan object moving from one frame to another. The proposed system 

provides combined results at the output, indicating the presence or absence of smoke and fire. System 

performance can be further improved by employing optimal algorithms for motion detection, area 

assessment, and feature extraction of fire. The enhanced system is expected to outperform existing 

systems in terms of detection rate. 

Thecircuitdiagramfora firedetectionsystem employingRaspberryPi andimageprocessing 
rentailsseveralcriticalcomponentsworkingin tandem.AtitscoreliestheRaspberryPi, servingasthe 

computational hub for image analysis and decision-making. Connected to it is a camera module, 

capturing visual data of the monitored area. Optionally, fire sensors can be integrated for added 

reliability, directlydetecting flames or heat sources. Furthermore, arelaymodule maybe included to 

controlexternaldeviceslikealarmsor sprinklersystemsinresponsetofiredetection. Power supplyis 

essential toenergizeall componentseffectively. In operation, images captured bythe camera module 

undergo preprocessing to enhance relevant features, followed by feature extraction, focusing on 

identifying fire-related patterns such as brightness or color changes. These features are then subjected 

to classification algorithms, often machine learning models, to discern the presence of fire. Based on 

theclassification outcomes, theRaspberryPi orchestratesappropriateactions, suchastriggeringalarms or 

activating safety mechanisms via the relay module. The intricacies of the circuit design and image 

processing algorithms can be further customized to suit specific environmental conditions and desired 

system behaviors. 
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METHODOLOGY: 

In a fire detection system employing image processing on a RaspberryPi, the hardware components 

collaboratetoswiftlyidentifyandaddress potential firerisks. TheRaspberryPi serves asthesystem's central 

processor, orchestrating the operations of all connected peripherals. The camera module 

capturesvisualdataofthemonitoredarea,transmittingimagestotheRaspberryPiforanalysis. 

Optionally,firesensorscanbeintegratedtoprovidedirectdetectionofflamesorincreased 

temperatures, supplementing the visual data from the camera.Arelay module, if included, interfaces 

with externaldevicessuch asalarmsor sprinkler systems,readytoactivateupon thedetection ofa fire. 

Thishardware ensemble operates in a coordinated manner: captured images undergo preprocessing to 

refine relevant features and minimize noise, then undergo feature extraction to isolate fire-related 

patterns such as color changes or intense brightness. Subsequently, classification algorithms, 

potentially machine learning models, scrutinize these features to ascertain the presence of fire. Based 

on theclassification outcomes, theRaspberryPi triggersappropriateresponses, rangingfrom sounding 

alarms to activating safety mechanisms via the relay module. The system's reliability hinges on the 

stability of the power supply, ensuring uninterrupted operation. This integrated hardware ecosystem 

enablesthefiredetection system toswiftlyandeffectivelyidentifyfirehazards, empoweringproactive 

mitigation measures to safeguard lives and property. 
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BLOCKDIAGRAM 

 

 

 

ALGORITHM: 
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FLOWCHART: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DetectiontypesinImageprocessing: 

Inimageprocessingfor firedetection, severaldetection typesareutilizedtoidentifyandanalyze potential 

fireincidents effectively. These detection types can be categorized based on the visual features they 

target and the techniques employed. Here are some common detection types: 

1. Area Detection: The area detection method is employed to identify the spread of fire pixel area 

acrosssequential frames.Thisapproachinvolvescomparingtwoconsecutiveimagesobtainedfromthe color 

detector. By examining the dispersion in the minimum and maximum coordinates along the X and 

Yaxes derived from the color detector, areas affected by fire can be pinpointed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ImagebeforeAreadetection ImagesafterAreadetection 

 

2. Colour Detection:Aset of rules are created to detect whether a pixel is a fire pixel or not. The 

RGB and theYCbCr function values are compared with a threshold value. If all the conditions are 

satisfied bya pixel then itisconsideredtobea firepixeli.eiff(Cb(x, y), Cr(x, y)) >Tthen thepixelis a flame 

pixel else it is not. 
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The original RGB image isdisplayedincolumn (a), while itscorresponding R, G, andB channels are 

shown in columns (b), (c), and (d) respectively. 

3. MotionDetection:Motiondetectioninvolvesanalyzingtwosequentialimagesextractedfrom 

videoframes.Initially, basicmethodssuchasedgedetectionandcolordetectionareappliedtoidentify 

theprobableareasoffirepixels.Subsequently, theRGBvaluesofcorrespondingpixelsin frame1and frame 2 

are compared. If there is a variation in pixel values, the motion detector detects motion and provides 

the resultant output to the operator. 
 

 

 

Imagesofframe1andframe2 
 

 

ImageafterMotiondetection 

 
4. Smoke Detection:Thecolor pixelsin theimageisconverted intograypixelsandthen thefireand smoke 

is detected. The color within the image can be represented bymultiple color models such as RGB (Red, 

Green, Blue), YCbCr (Luminance, chrominance-blue, chrominance-red), and HSV (Hue, Saturation 

value). 
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Imagebeforesmokedetection Imageaftersmokedetection 

 

 

RESULTS: 
 

 

 
FireDetection 

 

 
FireDetectedinLCD MessageandLocationSending 

Journal of Systems Engineering and Electronics  (ISSN NO: 1671-1793) Volume 34 ISSUE 5 2024

Page No: 563



  

MessageSenttotheMobile Locationof fire 

 

 

 

 

CONCLUSION: 

The fire detection system using OpenCV, Python, Raspberry Pi, GSM, and GPS modules offers a 

reliable and cost-effective solution for fire detection in remote areas. By integrating image processing 

techniques with real-time communication, the system provides timely alerts and location information, 

improving overall safety and response times. 

Fire poses a significant threat, with the potential for catastrophic consequences if not promptly 

controlled, leading to human, ecological, and economic devastation. Cameras offer a means to detect 

fire accidents, promptingour proposal ofa CNNapproach for fire detection usingcamera surveillance. 

Our method aims to accurately identify fires captured by surveillance cameras. Through experiments 

conducted on datasets comprisingrecordings of fires, we verified the efficacy of our proposed system. 

Given the CNNmodel's reasonable accuracy, compact size, and low false alarm rate, our system holds 

promise for aiding disaster management teams in swiftly addressing fire emergencies, thereby 

mitigating extensive losses. This studyprimarilyfocuses on detecting fireincidentsunder surveillance. 

Future research could explore deploying the model on Raspberry Pi and utilizing relevant support 

packages to achieve real-time fire detection. This entails creating challenging and specific datasets for 

fire detection methods and conducting comprehensive experiments to enhance scene understanding. 
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