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Abstract: In this paper, a new method for fingerprint identification based on Radon transform is proposed as an 

alternative to minutiae-based approaches. Since existing methods based on these local characteristics 

“minutiae” have attained a level of success rate saturation, this paper aims a different approach for analyzing 

fingerprints. This approach offers a fine analysis from global characteristics via the generated Radon 

profiles. A global structural similarity based on these directional features is then derived. This new approach 

does not require any pre-processing and treatments as in classical fingerprint identification methods 
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I. INTRODUCTION 
 The increasing need for security has generated considerable interest in the use of biometry 

technology. Various   biometric   techniques   have been already developed, including face, fingerprint, hand 

geometry, hand vein, iris, retinal pattern, signature, voice print, and facial thermo grams. Fingerprint 

identification is one of the most reliable and flexible method for personal identification since there is no 

more than one person with the same fingerprint. Moreover, each fingerprint remains unchanged over a 

lifetime and is easy to acquire. The aim of fingerprint identification is to find for a given set of 

fingerprint features the corresponding one in a collection of a pre- registered database. Currently, an 

increasing number of applications uses fingerprint for identification. This technique has been extensively 

studied compared to other existing biometric solutions. It also offers good matching performances. Many 

efforts have been then devoted to the development of automatic fingerprint identification systems. It is 

evident that the problem discussed in this paper is very well known and several solutions exist providing a 

good quality. However, all these identification approaches are based on the local Characteristics of 

fingerprints (minutiae), but many of the existing identification systems suffer from some drawbacks. Their 

performance strongly  depends on theacquisition conditions. Many complex and low pre- treatment are often 

necessary to  overcome  this difficulty in minutiae based fingerprint identification systems. In a standard 

fingerprint identification system, the main steps for minutiae extraction are: smoothing,   local   ridge   

orientation   estimation, ridge extraction, thinning and minutiae detection. It could be noticed that the 

performance of the overall system depends strongly on each step. Various approaches, such as energetic 

methods based on Gabor filters or Wavelets, have been developed to over-come these weaknesses. We 

propose in this paper a different approach for extracting global structure from each image. Rather thanusing 

the traditional features such as minutiae, the proposed method uses new features and does not require any pre-

processing. This new method is based on the Radon transform.In this paper, the Radon transform is used as a 

tool for extracting global features from fingerprint images. These features could be used in the 

computation of a structural similarity measure. Indeed, the fingerprint image can be considered as a set of 

various oriented features. 

 

II. .RADON TRANSFORM 
 In recent years, the Radon transform and the Hough transform have received much attention in 

many fields of research. These two transforms are able to decompose an image into a set of possible 

line parameters. Each line in the image gives a peak at the corresponding line parameters. 

Radon transform represents an image as a collection of projections along various directions. The Radon 

transform g(θ,ρ) of a two dimensional image f(x, y) is defined as its line integral along a line oriented at 

direction θ from the x-axis and at a distance ρ from the origin as shown in figure 1. 

For a 2D function f(x,y), defined in R2 it is expressed as follows: 

 

Where −∞<ρ <∞,0 <θ <π   and δ is the Dirac Delta 

function. 
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In the case where ρ and θ are discrete, the Radon transform is equivalent to the Hough transform for a line. 

 
Figure 1 - Illustration of Radon transform. 

  

 Radon transform is defined for an image with unlimited support. In practice, the image is confined to [ 

Lx, Lx] [ Ly, Ly] . According to Fourier slice theorem, this transformation is invertible. Fourier slice theorem 

states that for a 2-D function f (xy), the 1-D Fourier transforms of the Radon transform along r , are the radial 

samples of the 2-D Fourier transform of f (x, y) at the corresponding angles. Rotation of the input image 

corresponds to the translation of the Radon transform along θ . 

     

    

 

 

 

 

 

 

 

 

      

      

 

Figure 2 - Block diagram of image reconstruction using the Radon transform. 

Figure 2 illustrates the use of Radon transform for image reconstruction. Indeed, the projection-slice theorem 

states that by exploring all the directions one can recover the original signal f(x,y). However, in practice a 

limited number of projections is used.For each orientation of projection, the Fourier transform is computed 

along the same orientation. The reconstruction of the original image is obtained by the inverse Radon 

transform. The precision of this reconstruction increases with the number of projection directions. In order 

to reconstruct perfectly the original image, the Radon transform requires an infinite number of  projections 

along all possible directions. This approach has the advantage of being robust to  zero mean additive noise. 

 

III. METHOD DESCRIPTION 
The orientation of the ridge and valley is one of the most relevant information for fingerprint 

identification. One of the main characteristics of the Radon transform is precisely to highlight these 

orientated features. Therefore, the Radon transform is used for extracting this useful geometrical 

information for  fingerprint characterization and identification.Figure 3 shows an example of a fingerprint 

image and the corresponding Radon profiles corresponding at different orientations (0°, 22°, 45°, 67°, 90°, 

112°, 135°and 157°).This directional information is captured by the projection of the image at different 

orientations with the Radon transform. For each projection, the variations of the pixel intensities are 

preserved even if the pixels are far from the origin. For each projection, a vector, which is the projection of 

the image intensity along a radial line oriented at a specific angle, is computed. The radial coordinates 

returned in a vector are the values along r , which is oriented at theta degrees counter clockwise from the 

x-axis. The origin of both axes is the centered pixel of the image. Radon transform projection of an image 

for different angles is computed. All the projections of one image are concatenated to form one vector. This 

vector represents the fingerprint features.Here, we make the assumption that all fingerprint images of the used 

database are aligned. 
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Figure 3 - Fingerprint and its Radon profiles. 

 

 As shown in figure 4, the curves corresponding to various acquisitions of the same fingerprint are 

very close. Whereas, two fingerprints corresponding to different people present distinct Radon profiles as 

shown in the figure 5.Here, we propose the correlation as a measure of the similarity degree between two 

Radon profiles. Correlation is one of the most widely used similarity measures. Therefore, maximum 

correlation corresponds to maximum similarity between two profiles. This objective measure could be used 

as an index of fingerprint similarity.Among the various fingerprint images, and for each selected orientation, 

we compute the correlation between the Radon profiles corresponding to different fingerprint images. By 

analyzing the correlation function, the identification of a person could be then achieved. Indeed, the 

correlation function attains its maximum when the similarity between two fingerprint images is high. It could 

be also noticed that this approach is non-sensitive to noise since it is based on the correlation function. 

 

IV. SIMULATION RESULTS AND DISCUSSION 
 

 

 

 

 

 

 

 

 

 

 

Figure 4: Correlation Plots for same fingerprint image at different angles 

 

 

 

 

 

    

 

 

 

 

 

Figure 5: Correlation Plots for different fingerprint image at different angles 

 All typical fingerprint images of the database DB1 of international competition FVC2002, are 

used to evaluate the discrimination ability of the proposed method. The images given in the FVC2002 

databases are not easy to identify since some additional perturbations have been voluntarily introduced in 
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order to test the robustness of the developed algorithms. The images were taken from untrained people and 

no efforts were made to assure a minimum acquisition quality.The fingerprints were acquired by using a low-

cost optical sensor. The sensor platens were not systematically cleaned (as usually suggested by the sensor 

vendors). The image size is 240*480.  The fingerprints are mainly from 20 to 30 year-old students (about 

50% male).  The  acquired  fingerprints  were manually analyzed to assure that the maximum rotation is 

negligible (no alignment problem), and that each pair of  impressions  of  the  same  finger  has  a  non-null 

overlapping area. The database DB1 contains 10 person samples (fingers from 101 to 110) and 8 impressions 

per person (101_1, 101_2, ..., 101_8), 80 fingerprints in all. To illustrate the experiment, we used the whole 

set of samples of this database.At  first,  for  each  individual,  we  chose  randomly  an image  from  the  

corresponding  samples.  The same applies to the fingerprint we want to identify.Many tests have been 

performed on a different set of fingerprint images. The obtained results confirmed                                 

the discrimination ability of the proposed technique.In order to identify automatically the fingerprint using 

these Radon profiles, we use the correlation measure between the different profiles for a given orientation. 

 

IV. CONCLUSION 
 In this paper, a new method for identifying fingerprint based on Radon transform is proposed. The 

idea behind the use of Radon transform is that the most important feature in any fingerprint image is the 

orientations of the ridges and valleys. The Radon transform has the ability to capture these orientations. The 

obtained results clearly demonstrate that the proposed approach offers an appropriate tool for extracting the 

directional features of fingerprint images. The proposed method is flexible and simple. Furthermore, it 

does not require any pre- processing such as the method based on the minutiae extraction. The simulation 

tests have been performed on FVC2002 DB1 database, where several perturbations have been deliberately 

introduced on the fingerprint images. The results show that the method is not sensitive to the acquisition 

quality of the fingerprint image. It could be noticed that image alignment assumption limits the 

usefulness of the proposed method. The used database contains generally aligned images. To make the 

method more attractive for any database, image registration should be incorporated into the system. The 

further work is going on using the combination of wavelet transform and the radon transform. Also the time 

complexity can be obtained. 
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