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Abstract. In the information age, with the continuous development of science and technology, the 
computer plays an increasingly important role in the public security system of social security 
management. For the investigation, the emergence of computer automatic fingerprint identification 
system has changed the traditional method for fingerprint matching, improve the efficiency and 
quality of fingerprint query, quickly and accurately is cracked to provide the scientific basis for the 
determination of the direction of the investigation provide clues. This time, in order to optimize the 
fingerprint database for example, using the image processing method of fingerprint quality were 
optimized, and the comparison results were tested, verified the important role of information on 
social security management system, which provides a more meaningful reference for the research of 
the modern social security management. 

Introduction 

With the continuous development of computer technology, especially the emergence of cloud 
computing platform, the current society has begun to enter the era of information, provides great 
convenience for the development of computer management of social security and public security 
system, including information of fingerprint identification system is a typical. Fingerprint 
recognition system is a typical pattern recognition system, which includes fingerprint image 
acquisition, processing, feature extraction and specific peer to peer module. The fingerprint image 
acquired by scanner, digital camera etc. there is a certain ambiguity, fingerprint texture clarity can 
not meet the requirements of the system, and the use of computer image processing technique for 
fingerprint image optimization, so as to meet the requirements of the system, has an important 
significance for the establishment of fingerprint information database. 

The establishment of public security fingerprint database for public security management 

In the information age, the establishment of public security fingerprint database has important 
significance for the management of social security, establish the fingerprint database of accurate and 
reliable to need to expand the scope of collection, and using ten fingers all the fingerprint data 
acquisition methods, and therefore will have a massive, and refers to the quality of the data lines is 
directly related to the fingerprint matching speed and the accuracy rate of. At present, the 
acquisition of fingerprint is usually done by pressing and collecting images. Besides the need to 
improve the acquisition accuracy of the device, it is also necessary to combine certain image 
processing technology. The optimization process of this fingerprint database system is as follows. 
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Fig.1 The optimization process of fingerprint database system 

As shown in Figure 1, the optimization of fingerprint database system can not only improve the 
technical index of fingerprint acquisition device, but also improve the quality of fingerprint image 
through the improvement of image processing method, so as to improve the accuracy of fingerprint 
matching. The further optimization of the system can also be used to verify the reliability of the 
system by the fingerprint contrast test, thus providing the technical index for the next step 
optimization. 

The enhancement and optimization of fingerprint information based on image processing 
technology 

In order to make the texture of fingerprint image more clear, first, we can transform the color 
fingerprint image into gray image by grayscale processing, the number of gray image is generally 8 
bits, and the number of color image is generally 24 bits, and the conversion formula is as following: 

1, =++++= zyxzByGxRC                   (1) 

In which, R , G , B  represent the three basic colors ,while the coefficients x , y , z represen the 3 

basic colors, C indicates the color obtained after the grayscale processing. 
In order to make the fingerprint recognition system image with uniform size, for fingerprint 
alignment, need the image is normalized, normalized to the nearest neighbor interpolation, the zoom 

of the image processing, to achieve the unified standard zoom ratio xf  hypothesis in the X  axial 

direction is in the Y  axial direction is the ratio yf  of the original image ),( yxf  to zoom. 

Among them, a point ）（ 00 , yx corresponding to the image ),( yxg  zoom after point ）（ 11, yx , the 

calculation expressions is as following: 

01 xfx x ×=  

01 yfy y ×=                               (2) 

After the gray normalization is used, the gray value of the image can be distributed uniformly in the 
range of [0，255]. The calculation formula for the gray normalization of the gray scale can be 
calculated. 
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The fingerprint image normalization, fingerprint can be further enhanced, enhanced processing can 
make the fingerprint texture more clearly and make the fingerprint black texture is more obvious, 
the valley position more white, will connect the wire, fingerprint image enhancement can be 
achieved through fingerprint smoothing and filtering operation, which is to cut 
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enhanced by image intensity normalization and the effect of fingerprint image, as shown in Figure 
2. 

 
(a) fingerprint original image (b) gray normalized enhancement image 

Fig.2 Gray normalized image enhancement before and after enhancement 
In order to improve the accuracy of fingerprint matching, we can further refine the fingerprint 
image. The thinning can make the texture more obvious and improve the efficiency of fingerprint 
identification. 

 

(a) the pre thinning image (b) after thinning the image 
Fig.3 Comparison between pre and post thinning images 

As shown in Figure 3, the texture of the fingerprint image is more obvious after the thinning of the 
fingerprint, thus effectively improving the efficiency of the fingerprint alignment. 

The recognition and matching system test of fingerprint image information 

Fingerprint recognition system is a typical pattern recognition system, which includes fingerprint 
image acquisition, processing, feature extraction and specific peer to peer module. After collecting 
the image through the hardware, we need to compress and deal with the image further. Finally, the 
matching is optimized. 
In order to compare the image, it can be realized with the Hu's invariant moments in the discrete 
state of the image, and the ordinary moment of the image order can be written. 
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The calculation formula for the image center distance of qp + rank is as following: 
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The normalized central moments are used to transform the image into matrix variables with 
translation, scale change and rotation invariance. Finally, the image is compared, and the matching 
results shown in Figure 4 are obtained through this comparison. 

 
Fig. 4 The authentication results of information system of fingerprint identification 

As shown in Figure 4 represents the results of fingerprint identification information system, with a 
fingerprint two collected in comparison in the system, the results can be seen that the system can 
successfully recognize a person's fingerprint, so as to verify the reliability of the system. 

Conclusion 

The advent of the information age has brought great convenience to the design of social security 
management and public security information system, the information of the fingerprint recognition 
system of fingerprint image processing and recognition are studied, and the development of related 
recognition platform to validate the algorithm. In the future research, we can also develop a more 
powerful system with cloud platform to further develop fingerprint classification, compression and 
database parts, so as to form a complete set of social security management and public security 
information fingerprint recognition system. 
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