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ABSTRACT 

At present there is no conventional method to evaluate the area of the burnt regions of forest and in this field , 

the speed in segmenting the affected area by manual is impossible ,here an digital image from a forest region 

during fire occurrence is used and the primary area of the burnt regions is calculated with PSNR and Entropy 

value. The method which is introduced to calculate real area of burnt regions is dependent on sample images, 

but in the extensive forest regions damaged by fire they cause to decrease in the evaluation costs and faster 

notifications of the results. 
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I. INTRODUCTION  

Those ecosystems that have a tree crown density of 10% or more and are stocked with trees capable of 

producing timber or other wood products. There are three types of forest lands they are Deciduous, Evergreen 

and mixed forest land. Detecting the burnt regions area leads to afforestation, causes rain, preservation of forest, 

lessens soil erosion, conserve animals, and maintain the natural environment, gives medicine, fuel and so on. 

Export of forest goods increases foreign exchange. An image can be defined as a two dimensional function 

f(x,y), where x and y are spatial coordinates, and the amplitude of f at any pair of coordinates (x,y)  is called 

intensity or gray level of the image at the  point. By using the intensity level of image the regions has been 

segmented and feature extraction techniques are then applied on the segmented image. 

 

II . REVIEW OF LITERATURE  

India, with a forest cover of 20.55% of geographical area, contains a variety of climate zones, from the tropical 

south, north-western hot deserts to Himalayan cold deserts. Enriched with ample diversity of forests bloomed 

with a rich array of floral and faunal life forms. With increasing population pressure, the forest cover of the 

country is deteriorating at an alarming rate. Along with various factors, forest fires are a major cause of 

degradation of Indian forests. According to a Forest Survey of India report, about 50 per cent of forest areas in 

the country are prone to fire. It is estimated that the proportion of forest areas prone to forest fires annually 

ranges from 33% in some states to over 90% in others. About 90% of the forest fires in India are started by 

humans. The degree of forest fire risk analysis and frequency of fire incidents are very important factors for 

taking preventive measures and post fire degradation assessment. Geospatial techniques are proving to be 

powerful tools to assess the forest fire risk and degradation assessment. The present paper describes the present 



International Journal of Advanced Technology in Engineering and Science                 www.ijates.com  

Volume No 03, Special Issue No. 01, April  2015                            ISSN (online): 2348 – 7550 

401 | P a g e  
 

state of forests, methodology, models and case studies of forest fire risk and degradation assessment in context 

to Indian forests. [3] 

The growing prevalence of fragmentation and fire in tropical forests makes it imperative to quantify changes in 

these disturbances and to understand the ways in which they interact across the landscape. I used a multi 

temporal series of Landsat images to study the incidence and coincidence of fire and fragmentation in two areas 

of parastate in the eastern Brazilian Amazon: Tailandia and paragominase. In both areas deforestation and forest 

fires were quantified for time series of 6-10 years. The Tailandia study area typifies a landscape with the 

berringbone pattern of government-settled colonists, and the paragominas area is dominated by large cattle 

ranches. In both areas, over 90% of the forests affected by fire were associated with forest edges. Although most 

burned forest occurred within 500 m of forest edges, some fires occurred in deep forest, several kilometers from 

any edge. The obvious synergism between forest fragmentation and fire poses serious risks to tropical 

ecosystems and has important implications for land management. [4] 

Forest fires have major impact on ecosystems and greatly impact the amount of greenhouse gases and aerosols 

in the atmosphere. This paper presents an overview in the forest fire detection, emission estimation, and fire risk 

prediction in China using satellite imagery, climate data, and various simulation models over the past three 

decades. Since the 1980s, remotely-sensed data acquired by many satellites, such as NOAA/AVHRR, FY-series, 

MODIS, CBERS, and ENVISAT, have been widely utilized for detecting forest fire hot spots and burned areas 

in China. Some developed algorithms have been utilized for detecting the forest fire hot spots at a sub-pixel 

level. With respect to modeling the forest burning emission, a remote sensing data-driven Net Primary 

productivity (NPP) estimation model was developed for estimating forest biomass and fuel. In order to improve 

the forest fire risk modeling in China, real-time meteorological data, such as surface temperature, Relative 

humidity, wind speed and direction, have been used as the model input for improving prediction of forest fire 

occurrence and its behavior. Shortwave infrared (SWIR) and near infrared (NIR) channels of satellite sensors 

have been employed for detecting live fuel moisture content (FMC), and the Normalized Difference Water 

Index (NDWI) was used for evaluating the forest vegetation condition and its moisture status. [5] 

 In the light of the problem of monitoring forest fire, the design strategy and practical implementation of 

establishing the fire monitoring system based on digital image information are proposed. The system is based on 

the continuous image sampling provided by CCD camera. We can obtain the configuration characteristics, 

dynamic characteristics and color information of interesting region with an application of the digital image 

processing algorithm, and then to identify the fire source according to the acquired characteristics. The 

experimental results show that the system can accurately identify and confirm the fire. Besides, the amount of 

data processed can be reduced because of the use of sampling algorithm thus shortening the execution time. [6]  

This study applies sharpening method to satellite images to have better enhancement of image. Image 

sharpening plays a vital role in image enhancement techniques are instigated for making satellite imageries more 

informative and helping to achieve the goal of image interpretation. We proved that image sharpening for color 

images using fast Fourier transformation is better than the using filters in spatial domain processing. The result 

is obtained by comparing PSNR of high pass filters with spatial filters. The effect of sharpening is detected and 

the edges of sharpened image is detected to segment the ROI using mathematical morphological property and 

performance of edge detection are evaluated using PSNR value [9] 
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III . DETECTION PROCESS OF DAMAGED FOREST REGION 

This Figure shows the various techniques to identify the damaged regions. 

 

Figure 1-Flow Diagram for Finding the Damaged Regions 

 

3.1. Histogram Analysis 

A histogram is a graphical representation of the distribution of data. It comes under the probability distribution. 

Intensity transformation functions based on information extracted from image intensity. Histograms play a basic 

role in image processing, in areas such as enhancement, compression, segmentation, and description. The focus 

of this section is on obtaining, plotting and using histograms for image enhancement. [1][8] The primary colors 

RGB is separately visualized using histogram. Fig 2 displays the histogram of the Fig 1. 

                                   

Fig 2. Original image                                        Fig 3.Histogram 

3.1.1 Generating and Plotting Image Histograms 

The histogram of a digital image with total possible intensity levels in the range [0, G] is defined as the discrete 

function 

h(rk)=nk 

Where rk is the kth intensity level in the interval [0.G] and nk is the number of pixels in the image whose 

intensity level is rk.[1] 
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            Fig 4. Color Intensity Distribution  

3.2. Intensity Transformation 

A simple image enhancement technique that is used here to improve the contrast in an image by the range of 

intensity value it contains to span a desired range of values.[1][9] 

 

Fig 5. Improved Quality Image 

 

3.3. Image Enhancement 

Image enhancement and information extraction are two important components of digital image processing. 

Image enhancement techniques help in improving the visibility of any portion Information extraction techniques 

help in obtaining the statistical information about any particular feature or portion of the image.[3] A new image 

whose pixels have gray values calculated from the gray values under the mask. The combination of mask and 

function is called filter. The process consists simply of moving the filter mask from point to point in an image. 

[8] 

 

3.4. Spatial Filters 

Linear function of all the gray values in the mask, then the filter is called a linear filter. These filters are used for 

smoothen the image. There are so many default filters are already available in matlab they are average, disk, 

Gaussian, Prewitt, Sobel, motion, unsharp, log, laplacian. These are the built in filter mask.[1]          

 

Fig 6. Filtered Image 

 

3.5. Image Segmentation 

Binarization of the image is one of the effective ways of segmentation in order to draw the burnt regions. [2][9] 

Here the fire affected area can be extracted from the original image after extracting the part by separating the 

colors.  

 

Fig 7-Image Segmentation 
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The Canny edge detector is an edge detection operator to detect a wide range of edges in images [9].when 

comparing to other edge detector canny gives the best result, fig 8 shows the region extraction of the affected 

 area   

 

Fig 8-Edge Detection 

 

IV . PSNR EVALUATION  

Peak signal-to-noise ratio, often abbreviated PSNR, is an engineering term for the ratio between the maximum 

possible power of a signal and the power of corrupting noise that affects the fidelity of its representation. 

Because many signals have a very wide dynamic range. [8][9]  

 

V .ENTROPY ANALYSIS  

Entropy is the quantitative measure of disorder in a system. Entropy is an extensive property. The entropy value 

is evaluated in the form of table, graph, chart etc. 

Table I. PSNR Evaluation and Entropy Analysis of different types of Forest 

Input  

Image 

Segmentation mse Entropy 

 

Deciduous forest 

 

PSNR-32.94 

 

33.35 

 

 

1.8999 

 

Evergreen forest 

 

PSNR-32.95 

 

32.93 

 

 

1.5171 

 

Mixed forest 

 

PSNR-32.94 

 

33.03 

 

1.9849 

 

 

VI . CONCLUSION 

In this paper, DETECTION AND ANALYSIS OF BURNT FOREST REGIONS USING IMAGE 

PROCESSING TECHNIQUES have projected with some of the different approaches like intensity 

transformation, enhancement, and segmenting the damaged regions of different types of lands of forest using 

image processing techniques. 

 

 

http://en.wikipedia.org/wiki/Edge_detection
http://en.wikipedia.org/wiki/Signal_%28information_theory%29
http://en.wikipedia.org/wiki/Noise
http://en.wikipedia.org/wiki/Dynamic_range
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