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A NOVEL METHOD OF CHROMATIC ABERRATION DETECTION AND CORRECTION USING 
WAVELET ANALYSIS (0037) 

Anna Fryskowska1, Michal Kedzierski2, Michalina Wojtkowska*3, Aleksandra Grochala4 

Wave-length dependent imaging errors of the optical components and different characteristics  
in colour channels yield various geometric errors of the RGB image. Chromatic aberration has a very 
large direct impact on the quality of a digital image correlation and indirect on the geometry  
of the image. [1] This is particularly important when recording black and white images on the RGB 
array. Modern professional digital cameras are free from chromatic aberration, but it is still present  
in the low-cost cameras, increasingly used in UAV applications and modern photogrammetry [2 - 4]. 

In the paper a novel method of detection of chromatic aberration with the use of wavelet analysis 
has been proposed. The preliminary objective of the following empirical tests was to investigate  
the detection of chromatic aberration in an image for specific test filed images using wavelets.  
For the purpose of these studies two types of tests were designed and developed. Tests are black, 
simple figures printed on white sheets of paper. The experiments were performed with a non-metric 
low-cost digital camera - Panasonic Lumix DMC-FX35 camera. 

A novel method of detection and correction of chromatic aberration for digital images using 
wavelet analysis has been developed. A practical analysis of the detection and correction of chromatic 
aberration was conducted in Matlab. The method is based on the decomposition of the image using 
particular wavelet that gives an approximation and a given number of details. [5] Chromatic aberration, 
due to its nature, will be represented by the last decomposition level of details depending on the type 
of wavelets. Then, the signal is reconstructed omitting the detail representing an error. Theoretically 
we obtain an image free from chromatic aberration. However, in the areas on the image where the 
aberration was detected, a blurring will occur as a result of the averaging of naighbouring pixel values. 

Due to the very large number of wavelets and possible levels of decomposition, the research 
process has been limited to the wavelets, for which the theoretical assumptions gave a high probability 
of achieving success. The research revealed that the chromatic aberration, can be detected not only  
in the last decomposition level. Based on experience and conducted studies related to the images,  
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ANALYSIS OF RECONNAISSANCE IMAGERY ACQUIRED IN THE DIFFERENT SPECTRAL 
RANGES OF ELECTROMAGNETIC SPECTRUM (0028) 

Michal Kedzierski1, Damian Wierzbicki*2, Paulina Delis3, Marcin Walkowiak4 

Technological advances and an increased demand for reconnaissance images acquired  
in different spectral ranges of electromagnetic spectrum for Imagery Intelligence have contributed to 
the construction of reconnaissance pod system DB-110. Wide capabilities of this system are 
characterized by a large amount of advantages and allow to take pictures both ruring a day  
and at night in different modes of an aviation mission. 

The main aim of this article is a description of the research, which were performed by using 
images recorded by the reconnaissance pod. The research was based on performance comparison  
of pictures and information, which were acquired in visible, near-infrared and mid-infrared ranges.  
The selected research method compares the data with each other phenomena, in this case, 
reconnaissance images, in order to determine the partial, complete or difference identity. The analysis 
was carried out by comparing the general construction and statistical data images, and their relevance 
for the evaluation of the terrain, the characteristics of individual objects, conducting various types  
of spatial analysis and the usefulness of the process of photo interpretation. The study used methods 
of digital image processing of the original image through the use of software. Image processing  
is performed by the appropriate transformation point and context in photos, such as histogram 
equalization, normalization, binarization, thresholding, raster color slices, filtering, change the contrast, 
sharpness and resampling in order to improve image quality for better analysis and interpretation  
and recording of images in a convenient format for the software. The study allowed to perceive 
similarities and differences between the compared images acquired in different spectral bands  
and the characteristics of the imaging system. An important element of the analysis was a description 
and a characterization of the same objects that are in different ways in photos of various ranges of the 
electromagnetic spectrum. The analysis was performed based on the description of the characteristics 
of different types of terrain objects and selected materials registered in the pictures. These include 
construction object and their infrastructure, water, vegetation, metallic and non-metallic materials  
and certain minerals. In addition, the research process has been extended in aspect of determine 
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EVALUATION OF LIME PERFORMANE ON RESISTING MOISTURE DAMAGE OF ELVALOY 
MODIFIED ASPHALT AT NANO SCALE (0006) 

Abdullah Al Mamun*1, Md Arifuzzaman2 

Moisture damage in asphalt pavement indicates the loss of adhesion between asphalt binder  
and aggregate surface due to moisture and it is very critical to the long-term performance of asphalt 
pavement. This damage can be reduced in different ways. Asphalt modification with elvaloy is one  
of the ways as elvaloy decreases the moisture susceptibility of asphalt [1]. Elvaloy modified asphalt 
(EMA) provides the bonding integrity during storage and transportation which is also very important  
for moisture resistance. But the most common practice is to use some chemicals or moisture resisting 
agents in asphalt pavement sector. Those agents improve the adhesion force between aggregate  
and bitumen by promoting more affinity for each other. It also improves the physico-chemical bond 
between the aggregate and bitumen to improve moisture resistance by decreasing the surface tension 
of the bitumen. These adhesion promoter chemicals are known as "Anti-stripping Additive" or Anti-
Stripping Agents (ASA). A large number of natural and commercial ASA is available but among them 
the most frequently used natural ASA is lime. Use of lime within a certain range reduces the moisture 
damage. But getting best performance of applied lime by selecting the most competent percentage  
of lime for a binder is a challenging task. Moreover, without having proper comparison, choosing any 
percentage of lime for a specific binder (modified/unmodified) might not be effective. Lime should be 
applied based on the property of asphalt binder and type of modifier. So it is important to evaluate  
the performance of lime thoroughly and ranking them according to their moisture damage resisting 
capacity in a promising way. This ranking will direct to select an optimum amount of lime for a specific 
asphalt binder. Therefor to select an optimum amount of lime for any asphalt binder, we should 
scrutinize the moisture damage mechanism of that asphalt binder in presence of lime. But evaluation 
of moisture damage in asphalt mixtures is a challenging task as it has a complex mechanism with 
various interacting factors. To explore the moisture damage problem a wide range of research around 
the world carried out for last few decades at macro level. However, the comprehensive details about 
the reason of moisture damage is still unexplored and the exact moisture damage phenomena are still 
ambiguous as the traditional macro-scale and micro-scale test cannot explain the damage thoroughly 
[2]. So the moisture damage of asphalt should be analysed at nano level which is carried out in this 
study by using an Atomic Force Microscopy (AFM).  

In this paper nano scale moisture damage of EMA was evaluated by AFM in presence of lime. 
Moisture damage is stated in term of adhesion loss. This adhesion loss in asphalt is a consequence  
of broken bond between asphalt and aggregate which occurs at a nano scale. Strength loss in asphalt 
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easy. 
 ...................................................................................................................................................................  
Key words: MASW (multichannel analysis of surface waves), 3D/2D terrain and subsurface model, GPS 
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expect to achieve the map expression of the potential of wine tourism in the selected area of interest. 
The acquired knowledge can be applied to support the development of tourism at a general level. 
Solving the issue of tourism regarding its further sustainable development (progress) represents  
a socially important role. Each country aims to promote and raise the profile of its tourism potential as 
much as possible. At that point of view, it is almost necessary to apply the latest technology, which 
should support the achievement of expected outcome to the maximum extent, into the process  
of solution of the selected topic. 
 ....................................................................................................................................................................  
Key words: Geographic information systems, Geospatial analysis, Global navigation satellite system, Environmental 

management 

 
 

  














































































































































































































