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Abstract: Diseases like tonsillitis, tumor and many more, 

can be detected in its early-state and can be cured. For this 

an efficient Log-Gabor filter with improved data transfer 

rate, efficient noise reduction is proposed in this paper. The 

filter design is suitable for detecting the early stages of 

disease using knowledge based intelligence. The code of 

Log-Gabor filter for disease detection is first designed in 

MATLAB environment and then coded and implemented on 

SPARTAN-3E FPGA using VERILOG. This system 

provides accurate and extremely fast processing of large 

amount of image data. 

Keywords: Feature extraction, Log Gabor, Seviarity, Edge 

detection, FPGA.  

 

I. INTRODUCTION 

When the input data to an algorithm is too large to be 

processed and it is suspected to be notoriously redundant, 

then the input data will be transformed into a reduced set of 

features. Transforming the input data into the set of features 

is known as Feature Extraction. If the features extracted are 

chosen carefully, it is expected that the features set will 

extract the necessary information from the input data in order 
to perform the desired task using this reduced set instead of 

the full size input data. For this purpose a 2D Log-Gabor 

filter for feature extraction is designed. The main feature of 

disease is detected and a resulting image showing the 

infected area using Log-Gabor filter technique which is a 

pseudo-synonym to Gabor functions. Log-Gabor function 

suggests that natural images are better coded by filters that 

have Gaussian transfer functions when viewed on 

the logarithmic frequency scale thus increasing the data 

transfer rate and less power consumption which is 

fundamental necessity of hardware’s [1]. We focus on 
detecting main features of disease and create a resulting 

image showing affected area on MATLAB. The Log Gabor 

filter for feature extraction is coded using Verilog in 

Modelsim and will be implemented on SPARTAN-3E 

FPGA.   

 

II. FEATURES 

The feature [7] is defined as a function of one or more 

measurements, each of which specifies quantifiable property 

of an object, and is computed such that it quantifies 

significant characteristics of object. 

We classify the various features as follows: 

 General features: Application independent features 

such as texture, shape, and color. 

 According to the abstraction level, these are further divided  

 

into: 

 Pixel level features: Features calculated at each 

pixel, e.g. location, color. 

 Local features: Features calculated over the results 

of division of the image band on edge detection. 

 Global features: Features calculated over regular 

sub-area of image. 

Domain-specific features: Application dependent features 

such as conceptual features, fingerprints, and human faces. 

All features are classified into low-level features and high-
level features. Low-level features can be extracted directed 

from the original images, whereas high-level feature 

extractions are based on low-level features [7]. 

 

III. LOG GABOR FILTER 

Curvelet Gabor filters [5] are best choices for obtaining 

frequency information. They provide the best simultaneous 

localization of spatial and frequency information. There are 

two characteristics of Log-Gabor Filter, Firstly, Log-Gabor 

functions, and always have no DC component, by definition 

that contributes to improve not only the contrast ridges but 

also edges of images. Secondly, the transfer function of the 
Log-Gabor function[6] has an extended tail at the high 

frequency end, that oftenly enables one to obtain a very wide 

spectral information with localized spatial extent and 

consequently helps to preserve true ridge structures of 

images. The “Gabor Filter Bank” is a popular technique used 

to determine a feature domain for representing an image. 

This technique can be designed by varying the spatial 

frequency and orientation of a Gabor Filter which mimics a 

band-pass filter. A Gabor filter can be designed for a 

bandwidth of only 1 octave maximum with a small DC 

component into the filter. To overcome this limitation, Field 
proposes the “Log Gabor Filter” [8]. A Log Gabor Filter has 

no DC component and can be constructed with any arbitrary 

bandwidth. Two important characteristics of Log-Gabor 

filter, First, the Log-Gabor filter function always has zero 

DC components which not only improve the contrast ridges 

but also edges of images. Second, the Log Gabor filter 

function has an extended tail at the high frequency end which 

allows it to encode images more efficiently than the ordinary 

Gabor function. For obtaining the phase information log 

Gabor wavelet is used for feature extraction [6]. From 

observation it is clear that the log filters (which use Gaussian 

transfer functions viewed on a logarithmic scale) can code 
natural images better than Gabor filters. Statistics of natural 

images indicate the presence of high-frequency components. 

Since the ordinary Gabor filters under-represent high 
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frequency components, the log filters is a better choice. Log-

Gabor filters [5] consist of a complex-filtering arrangement 

in p orientations and k scales, whose expression in the log-

polar Fourier domain is as shown: 

 
in which (ρ,θ) both are log-polar coordinates and σρ and σθ 

are the angular bandwidth and radial bandwidth respectively 

(common for all the filters). The pair (ρk and θk,p) 

corresponds to the frequency centre of the filters, where the 
variables p and k represent the orientation and scale 

selection, respectively. In addition, the scheme is completed 

by a Gaussian low-pass filter G(ρ,θ,p,k) . 

 

IV. METHODOLOGY 

For detecting the disease and for processing main features of 

the disease, techniques such as loggabor filtering, and canny 

edge detection have been studied. Images with Tumor and 

Non-tumor are studied in order to indentify the presence of 

disease, the edges of disease infected area and features of 

disease. The seviarity level of the disease is also calculated. 

   The block diagram of the proposed approach is shown in 
Fig 1. It consists of Image preprocessing, ROI based 

segmentation, Database, Seviarity level, Edge detection, Log 

Gabor filtering. The ROI based image segmentation [2] uses 

biologically motivated selective attention model. One of the 

most important issues in ROI based image segmentation is 

how to decide object region according to specific purpose. 

The saliency map model in conjunction with top-down fuzzy 

ART model for human interaction can generate a scan path 

that contains a plausible area in natural scene. Using ROI 

extraction algorithm, multiple features and scale salient 

information such as edge, and intensity the exact regions are 
reflected. A database is an integrated and organized 

collection of logically related records or data or files that are 

stored in computer system which consolidates records 

previously stored in separate files into a common pool of data 

records that provides data for many applications. Here 

different sets of healthy tonsils image are stored in the 

database. 

 
Fig.1 block diagram of the proposed approach 

The segmented image is compared with the healthy tonsils 

image stored in the database. If tumor is present the seviarity 

level of disease is calculated, edges of disease infected area 

is defined and feature of disease is extracted using Log 
Gabor filter. If tumor is not present No Tumor is displayed. 

This proposed system is implemented in Matlab and the 

module is then implemented in VLSI domain. 

 

V. RESULTS 

Fig.2, fig.3, fig.4, and fig.5, represents input image and 

results of the current work. The bright region obtained from 

using binary conversion and ROI based segmentation 

represents the tumor region in Tonsillitis disease and also it 

gives information about the size of the tumor and severity the 

diseases condition. 

 
Fig.2 Tonsils tumor Image 

 
Fig.3 Binary Image 

 
Fig.4 Noise Removed Image 
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Fig.5 Segmented Image 

 
Fig.6 Seviarity level 

 
Fig.7 Feature extracted image 

 
Fig.8 Edges of Disease infected area 

 
Fig.9 processing time for disease detection 

 
Fig.10 Text files showing output 

 

VI. CONCLUSION 

This work is intended to design an automated detection 

system for Tonsillitis tumor in its infancy stage so that 

people could be treated before it becomes to worse over 

time. 
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