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As a fingerprint image acquired by a 2D image sensor is an integral representation of a fingerprint, it must
be preprocessed. The image processing comprises four steps: the image acquisition, image enhancement,
image binarization, and minutiae extraction. The image acquisition is to capture the fingerprint image based
on the pattern of ridges on the fingertip. The acquisition process usually uses a digital camera, which is so
called contact image sensor (CIS). The image enhancement usually involves four steps: denoising, contrast
enhancement, scale enhancement, and edge-preserving filtering. The image binarization usually involves
four steps: binarization, ridge/valley extraction, classifying the ridges as ridge or valley, and finally
segmenting the ridges and valleys. The minutiae extraction usually comprises two steps: point detection and
orientation extraction. Of these steps, binarization is the most important step to produce valid minutiae
patterns. The others three steps are generally involved to produce a satisfactory quality of images. A digital
fingerprint image can be given in three types: gray-scale, grey level, and color. Gray-scale images show the
strength of the ridges by the gray level of each pixel. Grey level images show the strength of the ridges by
the brightness of each pixel. Color images show the ridges by the grayscale values of each pixel. Figure 6.2:
A grey-scale image of a fingerprint Figure 6.3: A grey-level image of a fingerprint Figure 6.4: A color
image of a fingerprint Fingerprint-based authentication is a process for verifying the identity of a person
based on a sample of their fingerprint. There are various applications of fingerprint identification, including
public safety, access control, and financial transactions. A finger is first placed on a sensor pad, which is
then used to capture a digital fingerprint image, and a system may compare the captured image to a known
image to verify the identity of the person. A given fingerprint is generally described in a fingerprint image,
where the regions are usually partitioned into ridge and grove regions. Ridges represent the highest points of
the fingerprint, while the valleys represent the lowest points. Minutiae are the bumps on a ridge. The
minutiae are characterized by their spatial location and orientation, which are the center of mass of the
minutia and the angle formed by the minutia and the fingerprint
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First of all, we would like to do a brief introduction of what the fingerprint is and how to identify it. We
always heard that fingerprint is a unique and secure personal identification system. Actually, the fingerprint
identification is not only for biometric identification. More and more people are applied with fingerprint
identification on their mobile phone to unlock the phone or to make payment with bank card. The
fingerprint identification of personal identification system basically consists of five elements: 1. Fingerprint
sensor, 2. Capture of fingerprint data, 3. Minutiae extraction, 4. Fingerprint identity verification, 5.
Automated identity verification. The biggest problem in the fingerprint identification system is that the
system needs to solve the recognition problem of fingerprint images. In the real world, the print is a
distorted image with a size around 10×10, and the fingerprint pattern is in a non-uniform scale. In the real
life, the fingerprint is usually overlapped by clothes and blurs. The above factors will affect the fingerprint
identification seriously. In the past decades, due to the development of the science, the fingerprint image
recognition technique is an area that has been widely studied. Many technical methods have been put
forward to solve the problem. Two fields mainly study the technical solutions include the hardware and the
software. The hardware part includes the use of fingerprint sensor, capture device, minutiae extraction, and
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fingerprint identity verification algorithm. The fingerprint sensor is an electronic sensor used for capturing
fingerprint images and converting them into digital data. It can be classified into different types such as
optical fingerprint, capacitive fingerprint, thermal sensor, etc. The acquisition device is an important part of
the fingerprint identification system. The acquisition device is usually a device that the user has to hold his
or her finger on. So it must be small and cost-effective. The cost of a digital camera with resolution above
320×240 pixels is about US$70, but the price of a digital fingerprint sensor with the resolution of 128×128
pixels is only about $40. To make the fingerprint image more distinct, the minutiae extraction technology
must be used. The minutiae extraction can be divided into two different types, one is template-based
method and the other one is feature-based method. For the template-based method, the fingerprint is
represented by the fingerprint template and the characteristics of each point in the template. For the featurebased method, the fingerprint is represented by the feature points and their corresponding features, such as
distance between feature points and angle between feature points 1d6a3396d6
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Some question: 1. According to how many minutiae does it need in order to provide an effective
identification? 2. Does this class of representation work for a large number of people? Thanks! Hi, I'm
developing a device based on fingerprint recognition. The device will be used for user authentication. In this
regard, I'm interested in building a template database of fingerprints to compare with the user's fingerprint
for verification. My question is: What is the best way to build the database? I would like to implement the
following database: 1) Is it better to use multiple images of the same fingerprint, or a single image for the
entire fingerprint? 2) How many templates would be required in order to cover 80% of the users? Is there a
specific number? 3) Is there a standard way of defining the template? I could find plenty of online
dictionaries, but most of them do not define the minutiae, which is required to build a template. 4) How will
one handle the fact that sometimes the user will have a deformed fingerprint? What would be the best way
to handle that? 5) Is it possible to use the device to perform a one-time enrollment of a user? I'm not sure
how a database built with multiple images is useful in that regard. 6) Is there a good book to refer to, or a
book that talks about this? I've searched online, but I've found little. Thanks! Hi, I'm developing a device
based on fingerprint recognition. The device will be used for user authentication. In this regard, I'm
interested in building a template database of fingerprints to compare with the user's fingerprint for
verification. My question is: What is the best way to build the database? I would like to implement the
following database: 1) Is it better to use multiple images of the same fingerprint, or a single image for the
entire fingerprint? 2) How many templates would be required in order to cover 80% of the users? Is there a
specific number? 3) Is there a standard way of defining the template? I could find plenty of online
dictionaries, but most of them do not define the minutiae, which is required to build a template. 4) How will
one handle the fact
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For your convenience, a Java application has been prepared to let you try Fingerprint Identification. Just
download the program, extract the program to the directory you intend to use (e.g. Documents/Desktop),
and run it. There will be two windows popping up one by one. The first window is for user fingerprint
collection and the second window is for fingerprint comparison. The first window is used to get your
fingerprint, and the second window is used to check if you are the one who had done this fingerprint
identification. This application uses a well-established method to match fingerprints with its other matching
apps, or in other words, it uses the well-known minutiae matching method. Users can set the number of the
minutiae to be detected and the location of the minutiae for each ridge. And then the application compares
these fingerprints automatically.
Fingerprint Identification is a tool for identification and unlocking.
For your convenience, a Java application has been prepared to let you try Fingerprint Identification. Just
download the program, extract the program to the directory you intend to use (e.g. Documents/Desktop),
and run it. There will be two windows popping up one by one. The first window is for user fingerprint
collection and the second window is for fingerprint comparison. The first window is used to get your
fingerprint, and the second window is used to check if you are the one who had done this fingerprint
identification. This application uses a well-established method to match fingerprints with its other matching
apps, or in other words, it uses the well-known minutiae matching method. Users can set the number of the
minutiae to be detected and the location of the minutiae for each ridge. And then the application compares
these fingerprints automatically. Features: 1) Minutiae can be detected from any ridge. 2) Fingerprint
images can be rotated. 3) Minutiae detection can be set for each ridge. 4) Minutiae can be set for each
location. 5) The detection range can be set for each position. 6) Matching result can be visualized, including
probability value and minutiae position. 7) The location and number of minutiae can be selected for each
fingerprint. 8) The index of the fingerprint can be automatically calculated. 9) User fingerprint can be
selected. 10) User name can be selected to help users judge whether it is the same person. 11) User
fingerprints can be compared with other fingerprints by setting a number of minutiae. 12) User fingerprint
and other fingerprints can be compared by using minutiae matching method
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System Requirements:
Supported OS: Windows MacOS SteamOS Linux Minimum System Requirements: Processor: Intel Core 2
Duo Intel Core i5 Intel Core i7 AMD Phenom II X3 AMD Athlon II X3 AMD FX-9590 AMD FX-8350
Minimum RAM: 4 GB RAM 8 GB RAM 8 GB
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