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Abstract: 
 

The most common hazard in forest is forest fire.  
It poses a threat not only to the forest wealth but 
also to the human lives. Forest fires in India are 
the major cause of forest degradation in India. 
The 1997 estimates put the financial loss due to 
these fires at a whopping Rs. 440 cores. A recent 
survey conducted by The Forest Survey of India 
found that fires affect around 55percent of the 
forest area annually in India. The only effective 
way to minimize damage caused by forest fires is 
their early detection and fast reaction. 
Traditionally this was done by the human 
surveillance. This paper proposes a SVM based 
classification model that predicts the forest fire 
before it will happen by learning process using 
the sensors information and images captures by 
the video cameras sensible in visible spectra.  
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Introduction: 

 

Forest fires are one of the most important and prevalent type of disasters and they can create great 

environmental problems for Nature. When a wildfire burns out of control, the size of the losses can 

be almost immeasurable.  

 

The causes of forest fires are many: natural i.e. temperature, wind direction, moisture level etc. and 

human related, both intentional and unintentional like the burning by grazers and gatherers of forest 

produce, shifting cultivation, fires to ward off wild animals or by visitors to forests by way of 

smoking etc. 

 

The cost of such disaster may be millions of trees, in addition to losses of structures, animals (wild 

and farm), and human life. Forest fires lead to global warming, soil erosion, ozone layer depletion 

and the loss of livelihood of those dependent on forest products. The only way of protecting forest 

from wildfires is their early prediction. 

 

A number of early forest fire detection methods have been proposed using various remote sensing 

systems based on infrared thermal camera imaging, airborne or ground-based Lidar, Satellite-based 

Synthetic Aperture Radar (SAR) imaging techniques, radio – acoustic based sounding system, and 

fire detection based on biological sensor [1-5]. In this paper, an automatic early prediction of 

wildfire is presented based on atmospheric measurements and video surveillance.  

 

 Infrastructure of the proposed model: 

 

A proposed system infrastructure is given in Figure 1. Devices and equipment to be used in the 

system can vary depending on the characteristics of a forest area. To build a wireless network in a 

forest for fire detection, two methods can be considered. One of them is satellite system based on 

monitoring form satellites: Usually for monitoring the crown fire satellite based system is more 

useful.  When a satellite connection is unavailable or problematic (for example some points are 

invisible to satellite, especially floors in closed forest, and there may be many such blind spots in a 

forest, In India most of the fires are happened at the Surface),  an alternative is the use of 

observation spot for monitoring the forest fire[6]. Traditionally this was done based on direct human 

observation. Here we are using video camera for monitoring the forest fire. Camera data’s are 

sufficient only for the detection of forest fire, but for the prediction we need some more information. 

For this purpose we are deploying sensor nodes in the forest area. Sensor nodes are capable of 

measuring the parameters like temperature and humidity.  These parameters are important for the 

prediction of natural forest fire. 
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Video camera located at the observation spot, monitors surrounding region from 0-360 degree. 

Sensors plotted in the coverage region of video camera are sense the reading and send to the 

observation spot. Form there both the sensor reading and the camera data are sending to base 

station (BS).  But for the classification purpose we are taking data’s only before and during the 

forest fire. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SVM based classification: 

 

SVM belong to the class of supervised learning algorithms in which the learning machine is given a 

set of examples (or inputs) with the associated labels (or output values). SVMs construct a 

hyperplane that separates two classes (this can be extended to multi-class problems). While doing 

so, SVM algorithm tries to achieve maximum separation between the classes as shown in Figure 2. 

 

 

 

 

Figure 1.Infrastruct of the proposed model 

Figure 2. SVM Linear Classification 
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In support vector classifiers we have a maximally separating hyperplane of the form 0T γ− =w x  and two 
bounding hyperplanes of the form 1T γ− =w x  and 1T γ− = −w x . The data points belonging to +1 

class satisfy the constraint 1T γ− ≥w x  and the data point belonging to -1 class satisfy the 

constraint 1T γ− ≤ −w x . However in our case some of the data points will be deviated from their 
respective bounding plane, such deviation of data points from their respective bounding planes are 
called as error. A positive quantity called  ξ  is added or subtracted to the data points that 

constitutes to error to satisfy the constraints. The new constraints are 1T γ ξ− + ≥w x  and 

1T γ ξ− − ≤ −w x . Our aim is to try for maximum margin between the bounding planes and minimize 
the number of data points contributing to error. Maximum margin can be achieved by minimizing 

the quantity 
1
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The parameter ‘C’ controls the weightage for maximum margin requirement and sum of error. The 

value of ‘C’ is to be adjusted for good generalization power of the classifier and it is to be supplied to 

the program. The best value of ‘C’ is found out by cross validation [7]. 

 

 

Training Process: We have a set of input values or feature values and a set of output values or 

class labels associated with input values. Feature values with its class labels are called as training 

data. Feature values describe the property of the system. In our case, feature values are humidity 

and temperature. The class labels associated with feature values is ‘YES’ and ‘NO’. ‘YES’ 

corresponding to a ‘chance for fire occurrence’ and ‘NO’ corresponding to ‘no chance of fire 

occurrence’.  Training data’s are real data’s collected during previous forest fires. SVM classifier tool 

learns from training data and develops a mathematical model [fig 3(a)].   
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Forest Fire Prediction: Temperature and humidity are the most important parameters for the 

natural forest fires. Both are inversely related to each other. Feature values i.e. Humidity and 

Temperature values prevailing inside the forest will be sent to the base station from the observation 

spot periodically. These feature values are given to the learned SVM classifier to predict the class 

labels. In other words depending upon the mathematical model developed, class values are 

predicted for the given feature values [Fig 3(b)].  

 

 

 

 

 

 

 

 

 

 

 

 

If predicted class is ‘YES’ then there is more chance of fire occurrence, so that we can make best 

prevention actions. In all the time, prediction does not give the exact result. Suppose if the 

predicted class is ‘NO’ but there is a chance of fire occurrence, in this case we can able to 

automatically detect forest fire, earlier using the segmentation process of video camera images 

[Fig4.(a)&(b)]. 

 

Conclusion: 

One of the main advantage of this method is we can able to predict (before fire happen) and detect 

(after fire happen) the forest fire earlier. The proposed method does not predict exactly in all the 

time. Because here we took only two parameters for classification, if we increase number of 

parameters that causes the forest fire (for example water level of the plant and types of forest fuel 

etc.,) we can able to get good prediction result before it will happen. 
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