
Лекция 6

Функции Габора и их применение



Dennis Gabor (1900 - 1979)

Hungarian-born electrical engineer who won the Nobel Prize for Physics in 1971 for his 

invention of holography, a system of lensless, three-dimensional photography that has 

many applications.

A research engineer for the firm of Siemens and Halske in Berlin from 1927, Gabor fled 

Nazi Germany in 1933 and worked with the Thomson-Houston Company in England, 

later becoming a British subject. In 1947 he conceived the idea of holography and, by 

employing conventional filtered-light sources, developed the basic technique. Because 

conventional light sources generally provided either too little light or light that was 

too diffuse, holography did not become commercially feasible until the 

demonstration, in 1960, of the laser, which amplifies the intensity of light waves.

In 1949 Gabor joined the faculty of the Imperial College of Science and Technology, 

London, where in 1958 he became professor of applied electron physics. His other 

work included research on high-speed oscilloscopes, communication theory, physical 

optics, and television. 
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Габоровские вейвлеты

K – number of orientations
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Банки фильтров
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Анализ бедренной кости (femur)



Шейка бедра
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Фурье анализ текстуры кости
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Целые кости



Кости с переломом 
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Gabor Convolutional Networks

Left illustrates AlexNet filters. Middle shows Gabor filters. Right presents the convolution filters 

modulated by Gabor filters. Filters are often redundantly learned in CNN, and some of  which are 

similar to Gabor filters (see the highlighted ones with yellow boxes). 

Based on this observation, we are motivated to manipulate the learned convolution filters using 

Gabor filters, in order to achieve a compressed deep model with reduced number of  filter

parameters. 

In the right column, a convolution filter is modulated by Gabor filters to enhance the orientation 

property.



Gabor Convolutional Networks

Left shows modulation process of  GoFs. 

Right illustrates an example of  GCN convolution with 4 channels. In a GoF, the number of  

channels is set to be the number of  Gabor orientations U for implementation convenience.



Gabor Convolutional Networks

Visualization of  the first convolution layer of  GCNs. Each row represents a group of  GoFs and its 

corresponding feature map. i.e. the 10th GoFs (C10,1 . . .C10,4).  Each 4-orientation channel GoF is 

labeled as different colors. The output feature map also has 4-orientation channel, which is labeled 

with the same color as its corresponding GoF. 

The examples in the blue rectangle show that GOFs carry various orientation information.


