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Abstract 
Accurate forest fires detection algorithms remain a challenging issue, because, some of the objects have the 
same features with fire, which may result in high false alarms rate. This paper presents a new video-based, image 
processing forest fires detection method, which consists of four stages. First, a background-subtraction 
algorithm is applied to detect moving regions. Secondly, candidate fire regions are determined using CIE 
L∗a∗b∗ color space. Thirdly, special wavelet analysis is used to differentiate between actual fire and fire-like 
objects, because candidate regions may contain moving fire-like objects. Finally, support vector machine is used 
to classify the region of interest to either real fire or non-fire. The final experimental results verify that the 
proposed method effectively identifies the forest fires. 
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1. Introduction 

Forest-fires are real threats to human lives, environmental systems and infrastructure. It is predicted 
that forest fires could destroy half of the world’s forests by the year 2030 [1]. The only efficient way to 
minimize the forest fires damage is adopt early fire detection mechanisms. Thus, forest-fire detection 
systems are gaining a lot of attention on several research centers and universities around the world. 
Currently, there exists many commercial fire detection sensor systems, but all of them are difficult to 
apply in big open areas like forests, due to their delay in response, necessary maintenance, high cost and 
other problems. 

In this study, image processing based has been used due to several reasons such as quick development 
of digital cameras technology, the camera can cover large areas with excellent results, the response time 
of image processing methods is better than that of the existing sensor systems, and the overall cost of the 
image processing systems is lower than sensor systems. 

Several forest-fire detection methods based on image processing have been proposed. The methods 
presented in [2,3] share the same framework. These methods proposed forest fire detection using YCbCr 
color space. In these methods, detection of the forest-fire is based on four rules: the first and second rules 
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are used to segment flame regions, while the third and fourth rules are used to segment high-temperature 
regions. The first one is based on the fact that, in any fire image, the red color value is larger than the 
green and the green is larger than the blue, this fact is represented in YCbCr as luminance Y is larger than 
chrominance blue (Y>Cb). In the second rule, the luminance Y value is larger than the average values of 
the Y component for the same image (Y>Ymean) while the Cb component is smaller than the average 
values of the Cb (Cb< Cbmean). Additionally, the Cr is larger than the average values Cr (Cr>Crmean). 
The third rule depends on the fact that the fire region center at high temperature is white in color, this 
results in reducing the red component and increasing the blue component at the fire center, which is 
presented as (Cb>Y>Cr). The fourth rule is that the Cr is smaller than the standard deviation for the same 
image (Crstd) multiplied by constant τ (Cr<τ*Crstd). These methods are fast. However, they are 
susceptible to false positives because they are not able to differentiate between moving fire-like objects 
and actual fire. Wang and Ye [4] proposed a forest-fire disaster prevention method that can detect fire 
and smoke. For fire detection, in any fire image, the red color value is larger if compared with the green. 
Besides, the green value is larger if compared with the blue. The R component is also larger than the 
average of the R component for the same image. This rule is represented as (R>G>B), (R>Rmean).  The 
RGB images are then converted to HSV color space. Fire pixels are determined if the following conditions 
are met: 0≤H≤60, 0.2≤S≤1, 100≤V≤255. For smoke detection, RGB and k-means algorithms are used. 
Standard RGB smokes values C are taken from the image with significant smoke. The C value must be 
experimentally adjusted based on the results. Cluster center P is determined from video stream after the 
image frames are clustered by k-means algorithm. Smoke is detected if |P–C| < threshold. This method 
works well, nevertheless, smoke can spread quickly and has different colors based on the burning 
materials, leading to false alarm. Chen et al. [5] designed a fire detection algorithm which combines the 
saturation channel of the HSV color and the RGB color. This method detected fire using three rules: 
R≥RT, R≥G>B, and S≥((255-R)*ST/RT). Determinations of two thresholds (ST and RT) are needed. 
Based on the experimental results, the selected range is 55–65 for ST values and 115–135 for RT. This 
method is fast and computationally simple compared to the other methods. However, it suffers from 
false-positive alarms in case of moving fire-like objects. 

In this study, a forest-fire detection method is proposed. It depends on multi-stages to identify forest-
fire. The final results indicate that the proposed algorithm has a good detection rate and fewer false 
alarms. The proposed algorithm is able to distinguish between fire and fire-like objects which are the 
main crucial problems for most of the existing methods. 

The paper is organized as follows: Section 2 describes the Methodology, Section 3 presents the 
experimental results, and Section 4 summarizes the achieved results and potential future direction. 

 
 

2. Methodology 

In this part, the proposed method is presented. It consists of multi-stages. First, background subtraction 
is applied, because the fire boundaries continuously changes. Second, a color segmentation model is used 
to mark the candidate regions. Third, special wavelet analysis is carried out to distinguish between actual 
fire and fire like objects. Finally, support vector machine (SVM) is used for classifying the candidate 
regions to either actual fire or non-fire. The proposed algorithm stages will be described in details in the 
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following subsections. Fig. 1 shows a flowchart of the proposed method. 
 

2.1 Background Subtraction 
 

Detecting moving objects is an essential step in most of the fire detection methods based on a video, 
because the fire boundaries continuously fluctuates. Eq. (1) calculates the contrast between the current 
image and background to determine the region of motion. Fig. 2 shows an example of background 
subtraction. A pixel at (x, y) is supposed to be moving if it satisfies Eq. (1) as follows. 

 
 (1)

 
where In(x, y) and Bn(x, y) represents the pixel value at (x, y) for the current and background frame, and 
thr refers to a threshold value which is set to 3 experimentally. 

The background value is continuously updated using Eq. (2) as follows: 
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where Bn+1(x, y) and Bn(x, y) represents intensity pixel value at (x, y) for the current and previous 
background [6]. 

 

 
Fig. 1. The proposed method flowchart. 
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(a)                                                                                        (b) 

Fig. 2. An original frame containing fire (a) and the frame containing fire after background subtraction (b). 
 

2.2 Color-based Segmentation 
 

Different kinds of moving things (e.g., trees, people, birds, etc.) as well fire can be included after 
applying background subtraction. Thus, CIE L∗a∗b∗ color is used to select candidate regions of fire color. 

 
2.2.1 RGB to CIE L*a*b* conversion 
 

The conversion from RGB to CIE L∗a∗b∗ color space is performed by using Eq. (3): 
 

 

(3)

 

 
where Xn, Yn, and Zn represents the reference color (white) values. The RGB colors channels range is from 
0 to 255 for 8-bit data representation, and the ranges of L*, a*, and b* are [0, 100], [–110, 110], and [–110, 
110], respectively. 

After calculating the values of color channels (L*, a*, b*), the values of average channel (L*m, a*m, b*m) 
are obtained using the following equations: 

 
 

(4)

 
where L*m, a*m and b*m are the average CIE L*a*b* channels values, and N is the image pixels’ total 
number. 
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To detect the candidate fire region using CIE L*a*b*, four rules are defined based on the notion that 
the fire region is the brightest area with near red color in the image. The rules are as follows: 
 

 
(5)

        (6)

 (7)

 (8)

 
where R1(x, y), R2(x, y), R3(x, y), and R4(x, y) are binary images. Fig. 3 shows the applying rules (5) 
through (8). 

 

   

   

   
i ii iii iv v vi 

Fig. 3. Applying the rules from (5)–(8) to the input images: (i) original RGB images, (ii) binary images 
using rule (5), (iii) binary images using rule (6), (iv) binary images using rule (7), (v) binary images using 
rule (8), and (vi) binary images using rules (5) through (8). 

 

2.3 Spatial Wavelet Analysis for Color Variations 
 

There is high luminance contrast in genuine fire regions than in fire-like colored objects, due to the 
turbulent fire flicker. Spatial wavelet analysis is a good image-processing method that can be used to 
distinguish between genuine fire regions and fire-like colored regions. Thus, a 2D wavelet filter is used 
on the red channel and the spatial wavelet energy is calculated for each pixel. Fig. 4 shows the wavelet 
energies of two videos, one contains actual fire and the other contains fire-like objects. It is clear that 
these regions containing actual fires have high variations and high wavelet energy. The following formula 
is used to calculate the wavelet energy: 
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 (9)
 

where E(x, y) is the spatial wavelet energy for specific pixel, HL, LH and HH are low high, high low and 
high-high wavelet sub-images. The spatial wavelet energy for each block is calculated by adding the 
specific energy of each pixel in the block as follows [7]. 

 
  

(10)

 
where Nb is the total number of pixel’s in the block. Eblock is used in the next stage as SVM input, to classify 
the regions of interest to either fire or non-fire. 
 

 
                (a)                                                                                         (b)      

Fig. 4. Wavelet energy for actual fire (a) and fire-like object (b). 
 

2.4 Classification using SVM 
 

SVM nowadays is commonly used in different fields of pattern recognition systems, because it provides 
high performance and accurate classification results with limited training data set. The SVM idea is to 
create an optimal hyperplane to divide the input dataset into two classes with maximum margins. In this 
study, SVM is used to classify the regions of interest to either fire or non-fire. SVM classification function 
defined in the following formula: 

 
 

(11)

 
where sign() is to determine whether the class of x either belongs to fire or non-fire (+1 class and –1 class). 
wi are output weights of the kernel, k() represents a kernel function, xi are the support vectors, i is support 
vectors number. In our proposed method, a one-dimension feature vector has been used. The data in this 
study is nonlinearly separable, no hyper-plane may exist to separate the input data into two parts, 
therefore, non-linear radial basis function (RBF) [8] is used, as follows: 

 
 

(12)

 
where x, y represent the input feature vectors, σ is a parameter for controlling the width of the effective 
basis function, experimentally set to 0.1 which gives a good performance. To train the SVM, dataset 
consisting of 500 wavelet energies from actual fire video and 500 fire-like and non-fire moving pixels were 
used. 
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3. Results 

In this part, experimental results of the proposed method have been presented. The model is 
implemented using MATLAB (R2017a) and tested on an Intel Core i7 2.97 GHz PC 8 GB RAM PC. 

To measure the proposed algorithm performance, 10 videos collected from the Internet 
(http://www.ultimatechase.com), eight of them are used with dimensions of 256×256. Table 1 shows a 
snapshot of the tested videos. True positive is counted if an image frame has a fire pixel, and it is 
determined by the proposed algorithm as fire and if the image frame has no fire. It is determined by the 
proposed algorithm as fire, it counts as a false-positive. The results are shown in Table 2. 

 
Table 1. Videos used for the proposed algorithm evaluation 

 
Video_NO. 1 Video_NO. 2 Video_NO. 3 Video_NO. 4 Video_ NO. 5 

  
Video_NO. 6 Video_NO. 7 Video_NO. 8 Video_NO. 9 Video_NO. 10 

 
The experimental final results in Table 2 show that the proposed method has an average true positive 

rate (93.46%) in the eight fire videos and false positive rate (6.89%) in the two fire-color moving object 
videos. These results indicate the good performance of the proposed method. 

 
Table 2. Experimental results for testing the proposed forest-fire detection method 

Video 
Number of 

frames 
Number of 
fire frame 

TP TP rate (%) FP FP rate (%) 

Video_NO. 1 260 260 230 88.46 - - 

Video_NO. 2 246 246 232 94.30 - - 

Video_NO. 3 208 208 203 97.6 - - 

Video_NO. 4 200 200 185 92.5 - - 

Video_NO. 5 245 245 234 95.51 - - 

Video_NO. 6 585 0 - - 34 5.81 

Video_NO. 7 219 219 206 94.06 - - 

Video_NO. 8 216 216 198 91.67 - - 

Video_NO. 9 218 218 204 93.58 - - 

Video_NO. 10 251 0 - - 20 7.97 
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3.1 Performance Evaluation 
 

To evaluate the performance of the proposed algorithm, comparisons between the above-mentioned 
methods and the proposed algorithm are carried out. All of these methods are tested in data sets 
consisting of 300 images (200 forest-fire images and 100 non-fire images) collected from the Internet. 
The Algorithms’ performances are calculated using the evaluation metric F-score. 

 

3.1.1 F-score 
 

The F-score [9] is used to evaluate the performance of the detection methods. For any given detection 
method, there are four possible outcomes; If an image has fire pixels, and it was determined by the 
algorithm as fire, then it is a true-positive; if the same image is determined not to be fire pixels by the 
algorithm, it is false-negative. If an image has no fire, and it was determined by the algorithm as no fire, 
it is true-negative, but if it was identified as fire by the algorithm, it counts as a false-positive. Fire 
detection methods are evaluated using the following equations: 

 

 (13)

 
(14)

        (15)

 
where F refers to F-score; TP, TN, FP and FN are a true positive, true negative, false positive, and false 
negative, respectively. A higher algorithm F-score means a better overall performance. Table 3 shows the 
comparison results. 

 TP rate is TP divided by the overall number of fire images. 

 TN rate is TN divided by the overall number of non-fire images. 

 FN rate is FN divided by the overall number of fire images. 

 FP rate is FP divided by the overall number of non-fire images. 

 
Table 3. Evaluations of the four tested fire detection methods 

Method 
TP rate 

(%) 
FN rate 

(%) 
TN rate 

(%) 
FP rate 

(%) 
Recall Precision

F-score 
(%) 

Premal and
Vinsley [2] 

91.5 8 89 13 0.920 0.876 89.74 

Vipin [3] 86 9.5 82 11 0.901 0.887 89.38 

Chen et al. [5] 83 16.5 88 26 0.834 0.761 79.58 

Proposed method 94 5 90 8 0.949 0.922 93.52 
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Table 3 shows the F-score of four methods. The proposed method F-score is 3.78% higher than that of 
the method described in Premal and Vinsley [2], this indicates the reliability of the proposed method. 

 
 

4. Conclusion 

This work presented an effective forest-fire detection method using image processing. Background 
subtraction and special wavelet analysis are used. In addition, SVM is used for classifying the candidate 
region to either real fire or non-fire. Comparison between the existing methods and the proposed method 
is carried out. The final results indicate that the proposed forest fires detection method achieves a good 
detection rate (93.46%) and a low false-alarm rate (6.89%) in fire-like objects. These results indicate that 
the proposed method is accurate and can be used in automatic forest-fire alarm systems. 

For future work, the method’s accuracy could be improved by extracting more fire features and 
increasing the training data set. 

 
 

Acknowledgement 

The work is supported by Fundamental Research Funds for the central universities (No. 2572017PZ10). 
 
 

References 

[1] D. Stipanicev, T. Vuko, D. Krstinic, M. Stula, and L. Bodrozic, “Forest fire protection by advanced video 
detection system: Croatian experiences,” in Proceedings of the 3rd TIEMS Workshop on Improvement of 
Disaster Management Systems: Local and Global Trends, Trogir, Croatia, 2006. 

[2] C. E. Premal and S. S. Vinsley, “Image processing based forest fire detection using YCbCr colour model,” in 
Proceedings of 2014 International Conference on Circuit, Power and Computing Technologies (ICCPCT), 
Nagercoil, India, 2014, pp. 1229-1237. 

[3] V. Vipin, “Image processing based forest fire detection,” International Journal of Emerging Technology and 
Advanced Engineering, vol. 2, no. 2, pp. 87-95, 2012. 

[4] Y. L. Wang and J. Y. Ye, “Research on the algorithm of prevention forest fire disaster in the Poyang Lake 
Ecological Economic Zone,” Advanced Materials Research, vol. 518-523, pp. 5257-5260, 2012. 

[5] T. H. Chen, P. H. Wu, and Y. C. Chiou, “An early fire-detection method based on image processing,” in 
Proceedings of 2004 International Conference on Image Processing, Singapore, 2004, pp. 1707-1710. 

[6] M. Kang, T. X. Tung, and J. M. Kim, “Efficient video-equipped fire detection approach for automatic fire alarm 
systems,” Optical Engineering, vol. 52, no. 1, article no. 017002, 2013. 

[7] B. U. Toreyin, Y. Dedeoglu, U. Gudukbay, and A. E. Cetin, “Computer vision based method for real-time fire 
and flame detection,” Pattern Recognition Letters, vol. 27, no. 1 pp. 49-58, 2006. 

[8] S. Theodoridis, A. Pikrakis, K. Koutroumbas, and D. Cavouras, Introduction to Pattern Recognition: A Matlab 
Approach. New York, NY: Academic Press, 2010. 

[9] T. Fawcett, “ROC graphs: notes and practical considerations for researchers,” 2004; 
http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.10.9777 



Forest Fire Detection and Identification Using Image Processing and SVM 

 

168 | J Inf Process Syst, Vol.15, No.1, pp.159~168, February 2019 

Mubarak Adam Ishag Mahmoud  https://orcid.org/0000-0001-5745-7376 
 
He received B.S. in Engineering Technology from Faculty of Engineering and   
Technology, University of Gezira in 2006 and M.S. degrees in Electronics Engineering 
from Sudan University of Science and Technology in 2012. Now he is a Ph.D. 
candidate at Information and Computer Engineering, Northeast Forestry University, 
China. 
 
 
Honge  Ren  https://orcid.org/0000-0002-5334-7636 
 
She received the Ph.D. degree from Northeast Forestry University, China, in 2009. She 
is currently professor of College of Information and Computer Engineering at 
Northeast Forestry University, a supervisor of doctoral students, and the director of 
Heilongjiang Provincial Forestry Intelligent Equipment Engineering Research Center. 
Her main research interests include different aspects of artificial intelligence and 
distributed systems. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


