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FINGERPRINT VERIFICATION SYSTEM AND FINGERPRINT 

VERIFYING METHOD 

Background of the Invention 

1. Field of the Invention 

The present invention relates to a fingerprint 

verification system and a fingerprint verifying method for 

authenticating a person, in particular, to a fingerp;int 

verification system and fingerprint verifying method using 

rotated ang1es of fingerprint data and a pre-designated rotated 

order thereof. 

2. Description of the Related Art 

In a conventional fingerprint verification system, when a 

fingerprint is registered and verified, a fingerprint of one 

f:i.nger is verified with all entries of fingerprint data that 

have been registered. 

Mizukura Isao has disclosed 11 Individual Identifying 

Device" in Japanese Patent Laid-Open Publication No. 61-175865 

(hereinafter this related art reference is referred to as first 

related art reference) . Accord:i.ng to the first related art 

reference, an input device such as a ten key pad for 

successively inputting registration numbers is disposed. When 

fingerprint data is registered, it is verified with 

successively assigned registration numbers that only the person 

who registers his or her f.ingerprint data knows. When the 

person is authenticated, he or she inputs the order of fingers 

and the assigned registration numbers. Thus, only fingerprint 

data corresponding to the registration numbers is read from the 
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storing portion. 

Suzuki Takao, Kawasaki Koji, and Kamiya Toshiharu have 

disclosed "Detection Device for Fingerprint Picture Rotational 

Amount" in Japanese Patent Laid-Open Publication No: 4-43469 

(hereinafter, this related art reference is referred to as 

second related art reference}. 

art reference, a fingerprint 

According to the second related 

is detected as a reference 

picture. The detected reference picture is overlaid with a 

registered fingerprint picture in such a manner that their 

center points match. In this state, angle differences of 

feature points of these pictures are detected. An angle 

di.fference that is most frequently takes place in those is 

output as a rotated angle of the reference picture. Thus, 

according to the second related art reference, the relative 

rotated angle of a verification picture and a registered 

picture can be accurately obtained without need to perform 

complicated calculations. As a result, according to the second 

related art reference, the fingerprint verification device can 

be compactly structured. 

Igaki Seigo and Niizaki Taku have disclosed "Fingerprint 

Collating Device" in Japanese Patent Laid-Open Publication No. 

5-242224 (hereinafter, this related art reference is referred 

to as third related art reference). Since fingerprints have 

two major features of "unique for each person" and "no change 

in lifetime", it is said that they are the most effective means 

for identifying individuals. According to the third related 

art reference, a fingerprint picture is read and a feature 

picture is extracted therefrom as a window picture. The 
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extracted picture is registered as an entry of a fingerprint 

dictionary. A rotating amount of the input verification 

picture against the center position of the fingerprint o= the 

input reference picture is detected. The fingerprint reference 

picture and the window picture are verified. Thus, according 

to the third related art reference, even if fingerprint data is 

input in the state that the finger is rotated against the 

fingerprint data that has been registered, the person can be 

accurately identified. 

Yokoyama Ken has disclosed .. Fingerprint Match1ng Method" 

in Japanese Patent Laid-Open Publication No. 6-162174 

(hereinafter, this related art reference is referred to as 

fourth related art reference). According to the fourth related 

art reference, for improving the system security, correspbnding 

to conditions (such as a rotation and a distortion) of 

fingerprint data that is input, a search range of a plurality 

of verifyi.ng windows is adjusted. Thus, according to the 

fourth related art reference, the verification success ratio is 

improved. 

Nakajima Hiroshi and Kobayashi Koji have disclosed 

"Pattern Collating Device" in Japanese Patent Laid-Open 

Publication No. 10-124667 (hereinafter, this related art 

reference is referred to as fifth related art reference). 

According to the fifth related art reference, even if there is 

a rotational deviation between a registered pattern and a 

reference pattern, they are verified. To do that, the pattern 

verification device according to the fifth related art 

reference comprises a registering Fourier pattern data 
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generating means, a reference Fourier pattern data generating 

means, a combining means, an amplitude suppressing means, and a 

-verifying means . The registering Fourier pattern data 

generating means performs an N-th dimensional discrete Fourier 

transforming process for a plurality of N-th dimensional 

patterns that are an N-th dimensional pattern as the registered 

pattern and N-th dimensional. patterns of which the registered 

N-th dimensional pattern is rotated by predetermi.ned angles. 

The reference Fourier pattern data generating means performs 

the N-th dimensional discrete Fourier transforming process for 

the N-th dimensional patterns and generates reference Fourier 

N-th dimensional patterns. The combining means successivel.y 

reads and combines the registered Fourier N-th dimensional 

rotated patterhs with the reference Fourier N-th dimens.ional 

pattern. The verifying means verifies the registered pattern 

and the reference pattern corresponding to the intensity of a 

verifying component area of the combined Fourier N-dimensional 

pattern. 

However, the above-described related art references have 

the following problems. 

According to the above-described related art reference, as 

a first problem, the primary object is to yerify fingerprint 

data. In those related art references, information other than 

fingerprint data is not used. Thus, in comparison with a 

system using other information {such as rotated angles and a 

rotated order) as well as fingerprint data, the security level 

is low. 

As a second problem, since registration numbers are used, 
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a reg.istration number input device such as a ten key pad as 

same as ten fingers is required. 

According to the above-descried related art references, a 

finger is rotated so that registered fingerprint int:ormation 

matches reference fingerprint information. In other words, 

according to those related art references, a finger is rotated 

not from a view point of improving the security level. 

Sununary of the Invention 

The present invention :ls made from the above-descri.bed 

point of view. An object of the present invention is to 

provide a fingerprint verifying method and a fingerpr.int 

verification system using information {such as rotated angles 

and a rotated order} as well as fingerprint data so as to 

further improve the security level. 

A first aspect of the present invention is a fingerprint 

verifying method for authenticating a person, comprising the 

steps of (a) inputting fingerprint data, (b} registering the 

input fingerprint data, {c) registering predetermined rotated 

angles of the fingerprint data and the rotated order thereof 

al.ong with the input fingerprint data, and (d) verifying the 

input fingerprint data with the reference fingerprint data. 

A second aspect of the present invention is a fingerprint 

verification system for verifying input fi.ngerprint data with 

pre-registered reference fingerprint data is disclosed, the 

reference fingerprint data being data containing the 

fingerprint data, the pre-designated rotated angles, and the 

rotated order thereof, the system comprising a rotation data 
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and reference fingerprint data storing portion for storing the 

reference fingerprint data. 

According to the fingerprint verifying method and the 

fingerprint verif1cation system of the present invention, it 

becomes diffi.cult to forge a f.ingerprint and conuni.t a fraud 

using a forged fingerprint. 

With reference to Fig. l, in the fingerprint verification 

system accordi.ng to the present invention, a rotation 

calculating portion 21 calculates rotated angles and a rotated 

order of a pl.urali ty of entries of a fingerprint that are 

rotated by a plurality of any angles. The plurality of entries 

of the fingerprint are input from an input device 1. A 

rotation data and reference fingerprint data registration 

processing portion 22 stores the reference fingerprint data, 

the rotated order thereof, and the rotated angles thereof to a 

rotation data and reference fingerprint data storing porti.on 

32. A rotation data and fingerprint data verification 

processing portion 23 verifies the rotated angles, the rotated 

order, and the fingerprint data of input data with those of 

registered data. 

In such a manner, a fingerprint of a person to be verified 

is rotated at a plurality of desired angles. The rotated 

angles and the rotated order thereof are verified with 

fingerprint data and the correlated data is registered. When a 

fingerprint data verification process is performed, fingerprint 

data is input at the registered rotated angles in the 

registered rotated order. Thus, even if fingerprint data is 

forged, it is difficult to commit a fraud using the forged 
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Thus, the reliability of the system is 

These and other objects, features and advantages of the 

present invention will become more apparent in light. of the 

following detailed description of a best mode embodiment 

thereof, as illustrated in the accompanying drawings. 

Brief Description of Drawings 

Fig. 1 is a block diagram showing the structure of a first 

embodiment of the present invention; 

Fig. 2 is a f1ow chart showing a fingerprint data 

registering process according to the first embodiment of the 

present invention; 

Fig. 

verifying 

3 is a f Iow chart 

process according to 

present invention; 

showing a 

the first 

fingerprint data 

embodiment of the 

Fig. 4 is a schematic diagram showing images of 

fingerprints that have been reg1stered and verified according 

to the first embodiment of the present invention; 

Fig. 5 is a block diagram showing the structure according 

to a second embodiment of the present invention; 

Fig. 6 is a flow chart showing a fingerprint data 

registering process according to the second embodiment of the 

present invention; 

F~g. 7 is a flow chart showing a fingerprint data 

verifying process according to the second embodiment of the 

present invention; 

Fig. 8 is a schematic diagram showing images of 
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fingerprints that have been registered and verified according 

to the second embodiment of the present invention; and 

Fig. 9 is an external view showing a fingerprint scanner 

according to the present invention. 

Description of Pref erred Embodiments 

Next, with reference to the accompanying drawings, 

embodiments of the present invention will be described. 

[First Embodiment] 

(1) Description of Structure 

Fig. 1 shows the structure of a fingerprint verification 

system according to the first embodiment of the present 

invention. Referring to Fig. l, the fingerprint verification 

system comprises an input device 1, a data processing device 2, 

a storing device 3, and an output device 4. The input device 1 

is for example a compact fingerprint scanner. The data 

processi.ng device 2 operates corresponding to a program. The 

storing device 3 stores information such as f ingerpri.nt 

information. The output device 4 is for example a displaying 

device and/or a printing device. 

The storing device 3 is composed of a main storing device 

and a peripheral storing device. The main storing device i.s 

for example a DRAM or a flash memory. The peripheral memory is 

for example a hard disk or an MO disk. The storing device 3 has 

a multiple entry fingerprint data storing portion 31 and a 

-
rotation data and reference fingerprint data storing portion 

32. 

The mult.iple entry fingerprint data storing portion 31 
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stores a plurality of entries of fingerprint data used for 

registering and verifying fingerprint data that is input from 

the input device 1. 

The rotation data and reference fingerprint data, storing 

portion 32 stores registered reference fingerprint data, 

rotated angles thereof, and a rotated order thereof. 

The data processing device 2 comprises a rotation 

calculating portion 21, a rotation data and reference 

fingerprint data registration processing portion 22, a rotation 

data and fingerprint data verification processing portion 23, 

and a switch SW. The sw.itch SW selectively connects the 

rotation calculating portion 21 to one of the rotation data and 

reference fingerprint data registration processing portion 22 

and the rotation data and fingerprint data verification 

processing portion 23. 

The rotation calculating portion 21 calculates the rotated 

angles and the rotated order of fingerprint data stored in the 

multiple entry fingerprint data storing portion 31. When the 

fingerprint data registering process is performed for the input 

fingerprint data with the predetermined rotated angle and 

rotated order, the calculated rotated angles and rotated order 

are supplied to the rotation data and reference fingerprint 

data registration processing portion 22 along with the input 

fingerprint data. When the fingerprint data verifying process 

is performed, the input fingerprint data and fingerprint data 

that has been registered are supplied to the rotation data and 

fingerprint data verification processing portion 23. 

The rotation data and reference fingerprint data 
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portion 22 generates reference 

fingerprint data using the fingerprint data that is supplied 

from the rotation calculating portion 21 and stores the 

generated reference fingerprint data to the rotation data and 

reference fingerprint data storing portion 32 along with the 

rotated angles and the rotated order. Thereafter, the rotation 

data and reference fingerprint data registration processing 

portion 22 outputs the registered results to the output device 

4. 

The rotation data and fingerprint data verification 

processing portion 23 verifies the rotated angles, the rotated 

order, and the input fingerprint data that are supplied from 

the rotation calculating portion 21 with those stored in the 

rotation data and reference fingerprint data storing portion 32 

and outputs the verified results to the output device 4. 

The input device 1 is for example a fingerprint scanner 

that directly reads input fingerprint data with a photoelectric 

converting device or a semiconductor sensor that is as small as 

the size of a finger and supplies the scanned data as 

fingerprint picture data to the multiple entry fingerprint data 

storing portion 31. The fingerprint input portion has a 

detecting area and a physical space for wh.ich the user can 

rotate his or her finger. 

The output device 4 is for example a displaying device 

and/or a printing device. The displaying device is for example 

an LCD display or a CRT monitor. The printing device is for 

example a printer. The output device 4 may output data to an 

external storing device. The output device 4 displays and/ or 
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prints verified results of whether or not the input fingerprint 

data matches pre-registered fingerprint data. 

(2) Description of Operation 

-· 
Next, with reference to Figs. l, 2, and 3, the overall 

operation of the first embodiment will be described in detail. 

Figs. 2 and 3 are flow charts showing processes of the first 

embodiment of the present invention. 

With reference to Figs. 1 and 2, a fingerprint data 

registering process according to the first embodiment of the 

present invention will be described. Fingerprint data rotated 

at a plurality of angles that only the person knows is input 

with the input device 1. The input fingerprint data that was 

rotated at the designated angles is stored to the multiple 

entry fingerprint data storing portion 31 (at steps Al, A2, and 

A3 shown in Fig. 2) . Thereafter, the rotation calculating 

portion 21 calculate the rotated angles of the input 

fingerprint data and the rotated order thereof (at step A4). 

The rotated angles of the fingerprint data are detected by 

the system disclosed in for exa..~ple "Detection Device for 

Fingerprint Picture Rotational Amountn in Japanese Patent Laid-

Open Publication No. 4-43469. In other words, as feature 

points of a fingerprint picture, a top point having the 

sharpest angle of a rotated pattern and at least one of ends of 

fingerprint wrinkle are designated. The rotated angles of the 

designated feature points against the center point of the 

picture area are detected in the range from O to 180 degrees. 

Fingerprint data is successively i.nput at designated rotated 

angles in the designated rotated order. In this case, the 
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person can freely select the number of rotations of the 

fingerprint data. The rotated order is calculated 

corresponding to the order of the rotated angles of the 

fingerprint. 

The switch SW connects the rotation calculating portion 21 

and the rotation data and reference fingerprint data 

registration processing portion 22. The rotation data and 

reference fingerprint data registration processing portion 22 

stores the rotated angles, the rotated order, and the reference 

f.i.ngerpr.int data that have been obtained at step A4 to the 

rotation data and reference fingerprint data storing portion 32 

(at step A5). The reference fingerprint data {of which feature 

points have been extracted) is obtained with one finger. In 

this example, a verification system having high sensitivity as 

disclosed in Japanese Patent Laid-Open Publication No. 62-

272378 may be used. 

In the system, with a contrast checking means, it is 

determined whether or not a fingerprint picture has been stored 

in a frame buff er . The fingerprint picture supplied from a 

picture input means is stored to the frame buffer. Thereafter, 

the pitch width of rise lines of the fingerprint is measured by 

a pitch width measuring means. When the pitch width is equal 

to or larger than 5 pixels, a small area dividing means divides 

the picture data into small areas each of which is composed of 

10 x 10 pixels. When the pixel width is smaller than 5 pixels, 

the small area dividing means divides the picture data into 

small areas each of which is composed of 8 x 8 pixels. The 

directional angle of a rise line of each small area is 
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calculated by a directional angle calculating means. The 

calculated directional ang:e data is registered by a 

registering means. The reference data and the registered data 

-
are verified by a verifyir.g ~eans so as to determine whether or 

not they are the same. After the fingerprint data has been 

registered, the registered result is output to output device 4 

(at step A6). 

Next, with reference to Figs. 1 and 3, a fingerprint data 

verifying process for verifying input fingerprint data with 

fingerprint data registered .in the rota ti on data and 

f.ingerprint data verification processi.ng portion 23 will be 

described. 

Since steps Al to A4 shown in Fig. 3 are the same as those 

shown in Fig. 2, for simplicity, their description is omitted. 

The switch SW connects the rotation calculating portion 21 to 

the rotation data and fingerprint data verification processing 

portion 23. The rotati.on data and fingerpri.nt data 

verification processing portion 23 extracts fingerprint data 

corresponding to the rotated angles and the rotated order of 

the input fingerprint data that have been calculated by the 

rotation ca1culating portion 21 from the rotation data and 

reference fingerprint data storing portion 32 and verifys the 

input fingerprint data with the registered fingerprint data (at 

step A7). In the fingerprint data verifying process. the same 

verification system as the fingerprint data registering process 

may be used (namely, the verification system disclosed in 

Japanese Patent Laid-Open Publication No. 62-272378 is used). 

In other words, as described above, with a contrast 
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checking means, it is determined whether or not a fingerprint 

picture has been stored in a frame buffer. The fingerprint 

picture supplied from a picture input means is stored to the 

frame buffer. Thereafter, the pitch width of rise lines of the 

fingerprint is measured by a pitch width measuring means. When 

the pitch width is equal to or larger than 5 pixels, a small 

area dividing means divides the picture data into small areas 

each of which is composed of 10 x 10 pixels. When the pixel 

width is smaller than 5 pixels, the small area di vi.ding means 

divides the picture data into small areas each of which is 

composed of 8 x 8 pixels. The directional angle of a rise line 

of each small area is calculated by a directional angle 

calculating means. The calculated directional angle data is 

registered by a registering means. The reference data and the 

registered data are verified by a verifying means so as to 

determine whether or not they are the same. After the 

fingerprint data has been registered, the registered result is 

output to output device 4 (at step A8). 

Next, a real example of the process will be described. 

First, it is assumed that fingerprint data of a right index 

finger is successively rotated at angles O , -45 and +45 in 

the rotated order. In this case, the fingerprint data is input 

with three rotated angles of O , -45 and +45 in the order. 

Thus, the fingerprint data of the right index finger is stored 

to the multiple entry fingerprint data storing portion 31. At 

step A4 shown in Fig. 2, the rotated angles O , -45 and +45 

and the rotated order thereof are calculated. The rotated 

angles, the rotated order, and the input fingerprint data are 
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stored to the rotation data and reference fingerprint data 

storing portion 32 (at step AS}. 

Fig. 4 shows an image of rotation data and reference 

fingerprint data 321 that had been registered in the .~otation 

data and reference fingerprint data storing portion 32 and an 

image of rotation data and reference fingerprint data 322 that 

has been newly registered. When the fingerprint data verifying 

process is performed, assuming that fingerprint data of a right 

index finger rotated at angles O • -45 and +45 in the order 

is input, fingerprint data rotated at angles O , -45 , and +45 

in the order is extracted from the rotation data and reference 

fingerprint data storing portion 32. The fingerprint data that 

is extracted from the rotation data and reference fingerprint 

data storing portion 32 is verified with the input fingerprint 

data (at step A7). In this example, it is assumed that when 

the deviation of rotated angles of two patterns is in a 

predetermined range for example ± 5 they are the same. 

Al. ternativel.y. as shown in Fi.g. 9, when the fingerprint data 

input device has angle guides of -90 , -45 , 0 , 45 , and 90 , 

fingerprint data can be easily input at any of desired rotated 

angles. 

In the first example, fingerprint data of one finger was 

input. However, it should be noted that the number of fingers 

with which fingerprint data is input is not limited to one. 

For example, after fingerprint data of one finger rotated at 

desired angles in a desired rotated order is input, when 

fingerprint data of another finger rotated at desired angles in 

a desired order, the security level can be further improved. 
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At step A7 shown in Fig. ~, fingerprint data is filtered 

with rotated angles thereof and a rotated order thereof. In 

contrast, rotated angles a~d a rotated order data may be 

filtered with fingerprint da~a. In addition, finger~;int data 

for extracting feature points is not limited to that of one 

finger. 

[Second Embodiment] 

(1) Description of Structure 

Next, with reference to the accompanying drawings, a 

second embodiment of the present invention will be described. 

Fig. 5 is a block diagram showing . the structure of the 

second embodiment of the present invention. The difference 

between the first embodiment shown in Fig. 1 and the second 

embodiment shown in Fig. 5 is in that the d.ata proces.si.ng 

device 5 has a storing device 6 shown in Fig. 5 instead of the 

storing device 3 shown in Fig. l. For simplicity, in Fig. 5, 

simil.ar portions to those in Fig. 1 are denoted by similar 

reference numerals and their description is omitted. 

The storing device 6 comprises a multiple entry 

fingerprint data storing portion 31 and a multiple entry 

reference fingerprint data storing portion 61. 

The multiple entry fingerprint data storing portion 31 

shown in Fig. 5 is equivalent to the multiple entry fingerprint 

data storing portion 31 shown in Fig. 1. The multiple entry 

reference fingerprint data storing portion 61 stores a 
-plurality of entries of fingerprint data that have been 

registered. 

The data processing device 5 comprises a multiple entry 
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reference fingerprint data registration processing portion 51 

and a multiple entry fingerprint data verification processing 

port.ion 52. 

The mul t.iple entry reference fingerprint data reg~_stration 

processing portion 51 generates reference fingerprint data (of 

which feature points have been extracted) with all entries of 

fingerprint data stored in the multiple entry fingerprint data 

storing portion 31 and stores them to the multiple entry 

reference fingerprint data storing portion 61. Thereafter, the 

multiple entry reference fingerprint data registration 

processing portion 51 outputs the reg1.stered results to the 

output devi.ce 4. 

The multiple entry fingerprint data verif icat.ion 

process~ng portion 52 verifies a plurality of entries of 

fingerprint data that have been input with fingerprint data 

that has been stored in the multiple entry reference 

fingerprint data storing portion 61. Thereafter, the multiple 

entry fingerprint data verification processing portion 52 

outputs the verified results to the output device 4. 

(2) Description of Operation 

Next, with reference to Figs. 5, 6, and 7, the overall 

operation of the second embodiment of the present invention 

wi11 be described. Figs. 6 and 7 are flow charts showing 

processes of the second embodiment of the present invention. 

With reference to Figs. 5 and 6, the fingerprint data 

registering process will be described. In Fig. 6, steps Al to 

A3 are the same as those shown in Fig. 2. For simplicity, 

their description is omitted. The switch SW connects the input 
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device 1 to the multiple entry reference fingerprint data 

registration processing portion 51. Thus, the multiple entry 

reference fingerprint data registration processing portion 51 

generates a plurality of entries of reference fingerp~int data 

{of which feature points have been extracted) w1th all entries 

of fingerprint data stored in the multiple entry fingerprint 

data storing portion 31 and stores the generated fingerprint 

data to the multiple entry reference fingerprint data storing 

portion 61 (at step Bl). 

Next, with reference to Figs. 5 and 7, the fingerprint 

data verifying process will be described. Since Steps Al to A3 

shown in Fig. 7 are the same as those shown in Fig. 3, their 

description is omitted. The switch SW connects the input 

device 1 to the multiple entry fingerprint data verification 

processing portion 52. The multiple entry fingerprint data 

verification processing portion 52 verifies a plurality of 

entries of input fingerprint data with a plurality of entries 

of fingerprint data stored in the multiple entry reference 

fingerprint data storing portion 61 (at step B2). 

Next, a real example of the second embodiment will be 

described. In this example, it is assumed that fingerprint 

data of a right index finger rotated at angles O , -45 , and 

+45 in the order is input. The fingerprint data of the right 

index finger is successively stored to the multiple entry 

fingerprint data storing portion 31. The multiple entry 

fingerprint data verification processing portion 52 extracts 

feature points from the entries of the fingerprint data, 

generates three entries of reference fingerprint data, and 
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stores the generated entries to t::.e multiple entry reference 

fingerprint data storing portion 61 (at step Bl). Fig. 8 shows 

reference fingerprint data 611 that has been registered last 

time in the multiple entry referer.ce fingerprint data. storing 

portion 61 and reference fingerprint data 612 that has been 

newly registered in the rnul tiple entry reference fingerprint 

data storing portion 61. 

When th~_fingerprint data verifying process is performed, 

the switch SW connects the input device 1 to the multiple entry 

fingerprint data verification processing portion 52. Likewise, 

assuming that fingerprint data of a right index finger rotated 

at ang1es of O , -45 , and +45 are input, the multiple entry 

fingerprint data verification processing portion 52 verifies 

the three entries of the input fingerprint data and theirotated 

angles thereof with those stored in the multiple entry 

reference fingerprint data storing portion 61. 

According to the present invention, since a person is 

identifi.ed with rotated angles of fingerprint data and the 

rotated order thereof along with the fingerprint data, it 

becomes very difficult for a third party to forge fingerprint 

data and commit a fraud using the forged fingerprint data. 

In addition, since fingerprint data to be verified is 

filtered using rotated angles of fingerprint data and a rotated 

order thereof, both the authenticating time of a person and the 

fingerprint verifying time can be shortened. Since only 

fingerprint data is input, a special input device other than a 

fingerprint scanner is not required. According to the present 

invention, since the security level can be improved with such a 
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simple structure and a person can be physically identified, the 

authenticating ratio for a person according to the present 

invention is much higher than that according to a system using 

a secret key and a public key. 

Although the present invention has been shown and 

described with respect to a best mode embodiment thereof, it 

should be understood by those skil.l.ed in the art that the 

f oregoi.ng and various other changes, omissions, and additions 

in the form and detail thereof may be made therein without 

departing from the sp~rit and scope of the present invent~on. 
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What is Claimed is: 

l. Po. fingerprint verifying method for authenticaU.ng a 

-
person, comprising the steps of: 

{a} inputting fingerprint data; 

{b) registering the input fingerprint data; 

(c) registering predetermined rotated angles of the 

fingerprint data and the rotated order thereof along with the 

input fingerprint data; and 

(d) verifying the input fingerprint data with the 

reference fingerprint data. 

2. The fingerprint verifying method as set forth in claim 

l, 

wherein the input fingerprint data is verified with the 

reference fingerprint data corresponding to the fingerprint 

data, the rotated angles thereof, and the rotated order 

thereof. 

3. The fingerprint verifying method as set forth in claim 

1, 

wherein the reference fingerprint data is registered, the 

fingerprint verifying method comprises the steps of: 

( e} inputting fingerprint data rotated at a pl.urali ty of 

designated angles and storing the input fingerprint data to a 

multiple entry fingerprint data storing portion; 

(f) calculating the rotated angles of the entries of the 

i.nput fingerprint data and the rotated order thereof with a 

rotation calculating portion; 

(g} storing the rotated angles, the rotated order, and the 

reference fingerprint data to a rotation data and reference 

l llllt llllll lllll lllll ll lllt 
* C L M S * 
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fingerprint data storing portion wi:h a rotation data and 

fingerprint data verification processir.g portion. 

4. The fingerprint verifying met~od as set forth in claim 

3, 

wherein the input fingerprint data is verified with the 

reference fingerprint data corresponding to the fingerprint 

data, the rotated angles thereof, and the rotated order 

thereof. 

5. A fingerprint verification system, comprising: 

veri.fier for verifying input fingerprint data with pre-

registered reference fingerprint data, the reference 

fingerprint data being data containing the fingerprint data, 

the pre-designated rotated angles, and the rotated order 

thereof; and 

a rotation data and reference fingerprint data storing 

portion for storing the reference fingerprint data. 

6. The fingerprint verification system as set forth in 

claim 5, further comprising: 

a rotation data and fingerprint data verification 

processing portion for verifying the input fingerprint data 

with the reference fingerprint data corresponding to the 

fingerprint data, the rotated angles thereof, and the rotated 

order thereof. 

7. The fingerprint verification system as set forth in 

claim 5, 

wherein when the reference fingerprint data is registered, 

the system further comprising: 

a multiple entry fingerprint data storing portion for 

I lllllll llllll l:llll lllll·If 1111 
* C L M S * 
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inputting fingerprint data rotated at a plurality of designated 

angles and storing the fingerprint data; 

a rotation calculating portion for calculating the rotated 

angles of the entries of the input fingerprint data and the 

rotated order thereof; 

a rotation data and reference fingerprint data storing 

portion for storing the rotated angles, the rotated order, and 

the reference fingerprint data; and 
·-· 

a rotation data and fingerprint data verification 

processing portion for registering parameters supplied from 

said rotation calculating portion. 

8. The fingerprint verification system as set forth in 

claim 5, further comprising: 

a fingerprint schnner for reading the input fingerprint 

data, said fingerprint scanner having marks representing 

indexes of rotated angles designated at intervals of a 

predetermined angles, the marks being disposed around an input 

area of the input fingerprint data. 

9. The fingerprint verification system as set forth in 

claim 5, 

wherein the input fingerprint data is fingerprint data of 

at least one finger, and 

wherein the rotated angles and the rotated order of the 

fingerprint data are pre-registered. 

10. The fingerprint verification system as set forth in 

claim 6, 

wherein when the reference fingerprint data is registered, 

the system further comprising: 
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a multiple entry fingerprint data storing portion for 

inputting fingerprint data rotated at a plurality of designated 

angles and storing the fingerprint data; 

a rotation calculating portion for calculating the rotated 

angles of the entries of the input fingerprint data and the 

rotated order thereof; 

a rotation data and reference fingerprint data storing 

portion fo~ storing the rotated angles, the rotated order, and 

the reference fingerprint data; and 

a rotation data and fingerprint data verification 

processing portion for registering parameters supplied from 

said rotation calculating portion. 

11. The fingerprint verification system as set forth in 

claim 6, further comprising: 

a fingerprint scanner for reading the input fingerprint 

data, said fingerprint scanner having marks representing 

indexes of rotated angles designated at intervals of a 

predetermined angles, the marks being disposed around an input 

area of the input fingerprint data. 

12. The fingerprint verification system as set forth in 

claim 6, 

wherein the input fingerprint data is fingerprint data of 

at least one finger, and 

wherein the rotated angles and the rotated order of the 

fingerprint data are pre-registered. 

13. The fingerprint verification system as set forth in 

claim 7, further comprising: 

a fingerprint scanner for reading the input fingerprint 
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data, said fingerprint scanner having rna~ks representing 

indexes of rotated angles designated at intervals of a 

predetermined angles, the marks being disposed around an input 

area of the input fingerprint data. 

14. The fingerprint verification system as set forth in 

claim 7, 

wherein the input fingerprint data is fingerprint data of 

at least one finger, and 

where1.n the rotated angles and the rotated order of the 

fingerprint data are pre-registered. 
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