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of 30 cm. The orthorectified images have both RGB and 
near-infrared bands (Fig. 4).

Analysis

In the first step, RGB, color infrared, grayscale fake 
infrared images were produced from four band images. 

We used GlobalMapper software to prepare the images to 
be used in various band combinations. To produce fake  
infrared images from RGB images we used Photoshop 
software. After duplicating the RGB image, a Gaussian 
blur effect was applied in the green band and a “chan-
nel mixer” layer was added. The edges in infrared im-
ages seem to gloss with an eerie inner light, getting the 

Fig. 6. The a) RGB, b) color infrared, c) grayscale, and d) fake infrared images of the study area.

Fig. 7. Application of segmentation for median filtered images for median filters of a) 3x3, b) 5x5, c) 7x7, d) 9x9, and e) 11x11.
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effect with a quick transformation and some blur. In this 
layer, the monochrome option was selected with values of 
100% red, 200% green, and -200% blue. To make a black 
and white infrared image, check the “monochrome” box. 
Since infrared film detects healthy, reflective vegetation 
(i.e., all the green stuff), it shows up bright. Slide the green 

channel all the way to the right to pump that channel to 
200%. Kill the blue by moving its slider left to -200%. The 
opacity value of this image was set as 35% (Fig. 5). A 
noise value of 20% was applied to the newly added layer. 
After these operations we obtained the fake infrared image 
shown in Fig. 6-d. The RGB, color infrared, and grayscale 
images of the study area are shown in Fig. 6.

For all the images we applied several median filters of 
size 3x3, 5x5, 7x7, 9x9, and 11x11. The necessary software 
tools were developed within the study for the Median 
filtering by using the .NET Framework System.Drawing.
dll library. In these software tools (which were developed 
in C# programming language), the median pixel value is 
computed from the matrix of neighboring pixels in the 
source image and the new filtered image where the median 
values are assigned is saved as a new image. The median 
filtering is highly efficient if the resolution of the image 
needs to be preserved. This study aimed at minimizing the 
noise in the pixels representing the coastal zones where the 
land and sea meet. It was planned to improve automatic 
detection of the coastlines.

In the next step of the study, segments were produced 
from the median filtered images. For segmentation, 
a separate software tool was prepared in C++. With 

Fig. 8. Application of edge detection to the images after median 
filtering and segmentation with a 3x3 window.

Fig. 9. Application of edge detection to the images after median 
filtering and segmentation with a 5x5 window.

Fig. 10. Application of edge detection to the images after median 
filtering and segmentation with a 7x7 window.

Fig. 11. Application of edge detection to the images after median 
filtering and segmentation with a 9x9 window.

Fig. 12. Application of edge detection to the images after median 
filtering and segmentation with an 11x11 window.



2524 Maraş E.E., et al.

this application, the pixels having similar values were 
determined and the corresponding image segments were 
formed. Therefore, the pixels representing the sea are 
identified and grouped. This segmentation was further 
used to determine the coastlines (Fig. 7).

In the last step of the study, a software tool in C# was 
developed to apply morphological edge detection to the 
coastline images that were segmented in the previous 
step. Similar to the median filtering application, the .NET 
Framework System.Drawing.dll library was used in 
developing the morphological edge detection algorithm. 
The results of the study are shown in Figs 8-12. The 
complete flow chart of the analysis steps is shown in  
Fig. 13. 

Results and Discussion
	
Since the results obtained for the median filtered and 

segmented fake infrared images with different window 
sizes were found to be more efficient to group sea pixels, 
these images were preferred to detect coastlines. The 
obtained results are given in Table 1. Using the results 
obtained with these images, we propose the optimal 
approach to automatic detection of coastlines.

As seen in Table 1, detection of coastlines with a 9x9 
median filtering produces the closest results to manual 
digitization. No significant difference was observed in the 
process time for different window lengths. Considering 
the processing time, the time required for larger windows 
sizes increases but it is considered insignificant in 
automatic feature extraction.

The use of fake infrared images for automatic 
feature extraction, in particular, is one of the authentic 
contributions of this study. The developed processing 
algorithm was found to be highly efficient in the study 
region of 2 x 2 km, and we feel that similar results can be 
obtained in larger areas.

Conclusion
	
Important features like buildings and roads are 

manually detected by operators from infrared aerial 
photos. The developments in computer technology and 
digital image processing enable automatization of those 
processes and speed up the whole procedure. However, 
obtaining infrared images is not possible all the time. While 
many data providers offer RGB data free of charge, they 
have a different policy for infrared images. In this respect, 
the manipulation of RGB images as infrared images is 
possible thanks to image-processing technologies. 

The infrared images obtained through manipulation 
of RGB images have proven to be efficient and the 
advantages of infrared images can be accessed easily. 
It is also considered that the proposed algorithm can be 

Fig. 13. Flow chart of the analysis.

Table 1. The results of automatic detection of the coastlines with fake infrared images.

Method of Coastline Detection Coastline Length 
(km) Difference 

(km) Ratio (%) Total Processing 
Time 

Manual Digitizing 5.444918

Edge detection after 3x3 median filtering and segmentation 5.233843 0.251075 4.83 5’ 26”

Edge detection after 5x5 median filtering and segmentation 5.221063 0.223855 4.29 7’ 14”

Edge detection after 7x7 median filtering and segmentation 5.310605 0.134313 2.53 8’ 21”

Edge detection after 9x9 median filtering and segmentation 5.398489 0.046429 0.86 8’ 42”

Edge detection after 11x11 median filtering and segmentation 5.370722 0.074196 1.38 9’ 29”
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used in photogrammetric mapping. With improvements in 
software, features such as coasts, lakes, and rivers can be 
automatically detected with the proposed algorithm.

The software tools given in this study are authentic, 
independent, open source, practical, and open for further 
improvement. The quality of the images and their contrast 
and noise ratios have an impact on the proposed algorithm.

The surface properties and the contrast of the line 
features also affect the efficiency of the algorithm. To 
improve the efficiency of the given algorithms, several 
image enhancement methods such as increasing contrast 
and decreasing noise were also employed. Such further 
enhancements have proven to be useful in increasing the 
efficiency of the developed algorithm.

 In summary, the RGB images were manipulated to 
produce fake infrared images and the coastline were 
automatically detected by using the developed algorithm, 
which proves to be the most efficient, and all the image 
processing was carried out by the developed software 
tools given in the appendices. 
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