9900082

METHOD AND DEVICE FOR REGISTERING AND COLLATING

PATM IMPRINTS

RACKGROUND OF THE INVENTION

The present invention relates to a method and device
for registering and collating pzlm imprints of individual
peﬁson who is to be identified for the personal
authentication and, more particularly, to a method and a
device capable of registering and collating palm imprints
in a reduced time with simple means.

As is publicly known, fingerprint is the most popular
physical information used in identifying the individual for
his personal authentication. The fingerprints exhibit
unique characterxistics such as branching lines and end
points. They differ among individual persons and de not
vary throughout the life. Accordingly, discleosure has been
made for a great number of devices and systems using the
fingerprints or palm prints for the personal authentication.
Furthermore, disclosure has been made for the devices
utilizing palm prints to shorten the processing time and'to
improve the reliability.

 Fox example, Japanese Unexanined Patent Publication
(JP=A) No. 217984/1991, entitled "Fingerprint Collating
device", discloses a technique of shortening the
fingerprint collating process. In this prior art, the
device has the lirited scanning range upon collating-the
sAfingerprint. Specifically, palm print images are

preliminarily input into the collating device and then

This Sheet Has Been Replaced

L llllll il lll




speci‘fied about which class the input palm print image
belong to be classified. The fingerprint data are searched
based on the palm print image class, and the input data and
the database are sought for the matching data,

In the above-describad fingerprint collating device,
palm shapes are used in classifying the fingerprints to
shorten the collating time used for authentication
utilizing fingerprints. This device does not employ
perscnal authentication making use of the palm printe so
that the authentication accuzracy is net good.

A tochnique for registering and collating palm prints
is described, for example, in Japanese Unexamined Patent
Publication (JP-A) No. 114640/1955, entitled "Personsal
Authentication System". This authentication system extracts
information characterizing the palm prints f£rom a plurality
of predetermined portions of each palm print and stores the
extracted information. The collating process is carried out
based on the stored dafa. The predetermined portions are
determined based on the position ¢f the middle finger and
have charxacteristic palm print portions involving less
positional errors. These predetarmined portions are thinly
extracted portions.

During authentication, features are extracted only
£rom a few portions of the numerous portions described
above. This improves the authentication speed. However, no
menticn is made about the means for selecting the above-
mentioned f.ew portions.

The aforementioned personal authentication systenm

needs complex equirment including a prism, quide members,
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and a‘light source. These components are used to establish
the positions where the few portions are extracted. That is,
oordinates must be established in palm imprints finely and
accurately.

Morsover, it is difficult to identify individual
persans only with the few ipage parts because the saue
feature overlaps in many portions within the limited area
which is thinly extracted. Conseguently, & considerable
numbexr of image parts are necessary to obtain features from

2 palm print of the subject to be authenticated.

SIDARX. OF THE INVENTION

It is an object of the present invention to provide a
method and device for identifying and collating individuals
with palm prints easily and quickly with a reduced ameunt
of data neceasary for the collating.

In a method of registering palm imprints in
accordance with the present invention, each palm imprint
obtained from individuals to be identified is divided into
Plural parts or regions having predetermined positions and
sizes when the palm imprints are registered for the
authsentication of the individuals. Feature points are
extracted from the palm imprint parts and registezed as
information (hereinafter often rzeferred to as "feature
informaticn") about the .featu:e points.

A device for registering a palm imprint in accordance
w:'.tlh the present invention comprises an image display unit
for displaying the Palm imprint as image information on a

display unit, a partial division unw_&ha palm
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imprint into plural parts of regions having predetermined
sizes and locations, a2 feature extraction unit for
extracting feature points from the ranges of the image
parts, and a data memory unit. Part information about the
image parts and the feature information extracted by the
feature sxtraction unit are correlated and stored in the
data memory unii, together with corresponding information
about the individual entered separately.

In this device, the palm imprint is dividad inte
zanges having predetermined sizes and locations for
authentication of individuals. This facilitates the
digecrimination and the identification of the individuals.
The individuals can also be authenticated. In additiocn, the
amount of data transmitted to and from the data memory unit
oan be reduced because the data is divided into parts.

In a methed of collating a palm imprint in accordance
with the invention, the feature points obtained £rom the
paln imprint are registexed corresponding to their
zespective image parts obtained by the registering method
degscribed above. When these feature points are compazred
against reference samples for authentication of the
individual, he or she is authenticated if the feature
information derived from at least one of the image parts
nmakes a match.

A device for collating palm imprints of individuals
in accordance with the invention comprises a data memory
unit for storing part information about parts of each palm -
imprint and corresponding feature information about feature

points as well as corresponding personal identity
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information for identification of the individuals, an image
extraction unit for dividing each input palm print left
behind and extracting at least one image part of the print,
a feature extraction unit for extracting feature points
from the image part ox parts extracted by the image

extraction unit, and an information collating unit for

-_compa.r:'mg the part information about the image parts and

the feature information about the extracted feature points
with data stored in the data memory unit and producing
information that identifies verified individuals.

Where the collating is carried out by this device,
feature information is extracted only from some image parts
and used for the collating. This can reduce the amount of
data transmitted to and from the data memory unit or the
information collating unit. Morxeover, the collating time
can be shortened.

Other c¢bjects and features of the invention will
appear in the course of the description thereof, which

follows.

BRIEET DESCRIPTION OF THE DRAWINGS

Fig. 1 is a functiomal block diagram of a deviecs for
registering palm imprints in accordance with the present
invention;

Fig. 2 is a flowchart illustrating a sequence of
cperations performed by the device shown in Fig. 1;

 Fig. 3 is a functional block diagram of a collating

device for collating palm prints left behind, the eollating

device being built in accordance with the inveptienm- ——
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Fig. 4 is a flowchart illustrating a2 main saquence of
oper‘ations performed by the device shown in Fig. 3;

Fig. 5 is a view showing a mannar in‘ which image
parts of a palm print are specified in accordance with the
invention;

Fig. 6 is a flowchart illustrating a segquence of
ope:atiohs performed to specify the image parts asg shown in
fig. 5;

Fig. 7 is a block diagzan illustrating one form of
data stored in a devioce in accordance with the invention;

Fig. B8 is a plock diagram of a device using a
comminicationg bus, the devioce being built in accordance
vith the invention; and ‘

Fig. 9 is a functional block diagram of an integrated
registration/collating device in accordance with the

invention.

Fig. 1 illustrates the functions of a device for
registering palm prints in accozrdance with the present
invention. This registration device comprises an image
input unit 11, an image display unit 12, an partial
division unit 13, a feature extraction unit 14, and a data
mamory unit 15,

The image input unit 11 accepts a palm imprint to be
registered and stored. The input unit 11 sends the image
data to the image display unit 12 to display the image on
the viewing screen. The image display unit 12 receiving the

image data displays the whole palm imprint and divides the
D ahatha
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displayed image into parts by predetermined division lines
under manual control or computer control. Data about the
specified division lines is sent to the partizl division
unit 13, which divides the images into parts. Ranges having
appropriate size and positions enabling identification of
individuals have been previously determined. A specific
exawple of this will be described later with reference to
Fig. 5.

The partial division unit 13 zecsives the image data
from the image display unit 12 and is instructed how the .
image is divided by division lines.

The partizl divieion unit 13 gpecifies image parte in
a predetermined sequence and sends image data about the
specified image parts to the feature extraction unit 14 and
information about the specified part to the data memory
unit 15. The supply of the data and infoxmation is stopped
under control of the data memory unit 15. The information
about the image parts may not be directly sent to the data
memory unit 15; rather the information may be sent togethex
with the image data via the feature extraction unit oxr
other route.

The feature extraction unit 14 extracts feature
points from the image data received from the partial
division unit 13 and sends information about the feature
points to the data memory unit 15, Where the information
about the image parts is sent together with the image data
from the partial division unit 13, the information about
the image parts is also sent tc the data memory unit 15

along with the information about the feature points.
—_— T
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+The data memozy unit 15 has memory regions for
storing data. A diffaerent kind of information about
individuals (e.g., personal names or individual
identifieation codes) gntezed separataly is stored in a
different one of the memory regions. The data memory unit
15 receives the information about the feature points from
the feature extraction unit 14 and loads the input feature
information into the memory regions corresponding to those
pieces of the image part information that are received at
the same time.

The information for the identification of individuals
entered separately is entared from the data memory unit.
The information may be sent f£from the image input unit to
the data memory unit together with the image data via
various processing means or other route.

A sequence of operations for registration as gshown in
Fig. 1 is next describad by referriﬁg to Figs. 1 mnd 2, PFig.
2 is a flowchart illustrating a main sequence of operations
performed by the palm print registration device shown in
Fig. 1.

The variocus kinds of information are transmitted as
showm in Fig. 1. First, an instruction for registering a
palm imprint is entered into the registration device. Then,
image data adbout the palm imprint is entered into the image
input unit 11 (step Sl). Persecnal identity information
about the individual such as his ox her name or an
individual identification code is input into the data
memory unit 15. The image data about the palm imprint

entered into the image input unit 11 is displayed on tha
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image, digplay unit 12 (step 2).

A decision is made as to whethsexr the image -displayed
on the image display unit 12 can be divided into
predetermined parts (step 3). If éhn result of the decision
made in step 3 is YES, control goes to step 4, where the
image data is sent to the partial division unit 13 together
with a Division instruction. The partial division unit 13
extracts the first one of the image parts produced by the
divigion (step 4). Image data about the divided parts
having predetermined regions is sent to the feature
extraction unit 14, Names indicative of the divided parts
are sent as pai't information to the data meﬁo:y unit 15.

The feature extraction unit 14 receives the image
cata about the divided parts, extracts feature points (step
S), and sends them as feature information to the data
memory unit 15. The datza memory unit 15 loads the feature
information about the feature points into those of the
memory regions which corxespond to the part information
received sinultaneously from the partial division unit 13
(step 6) . As mentioned previously, the different memory
regions are established for diffarant kinds of information
about individuals, the information being entered separately.

When the partial division unit 13 receives a
notification of completion of the lcading operation from
the data memory unit 15, if no further image part exists
(i.e., the result of the decision made in step 7 is NO),
the processing is ended. If the result of the decision made
in step 7 is !Eé, indicating that any further image part

exists, then this part is extracted (step B). Control goes
——= 1%Tep BV- =€
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back to step 5, whare feature points are extracted from the
image data about the extracted part, and subsequéent
processing is repsated. _

If the result of the decision made in step 3 is NO
{i.e., the image data displayed ‘on the image display unit
12 indicates that the desired part is indivisible, data
aboﬁt the whole displayed image is sent to the feature
extraction unit 14 £rom the partial division unit 13.
Information about the whole image ie sent as an assemblage
of data about the image parts to the data memory unit 15.
Therefore, the feature extraction unit 14 receives the
image data and extracts feature points from the whole inmage
(atep 1l1). The information about the feature peoints is sent
as feature information te the data memory unit 15, which in
tuxn loads the feature information sent f£rom feature
extraction unit 14 into those (not shown) of the regions
corresponding to the information about the whole image
(step 12). Then, the processing is ended.

A collating device for collating palmkp;ints left
behind is next described with reference to Fig. 3, which is
a functional block diagram of the collating device. This
collating device comprises a data memory unit 20, an image
input unit 21, an image display unit 22, an partial
division unit 23, a feature extraction unit 24, and an
information collating unit 25,

A database of information about feature points
corresponding to the information about the image parts has
been previously stored in the data memory unit 20 for each

piece of information identifying each individual as
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deseribed above. Where there is a regquest for search forx
information about feature points according to information
about one image part, the feature'information about each
kind of information on individuals is sequentially sent to
the information collating unit 25 together with the
information identifying the individual accozding to the
roceived image part information undezr control of the
information collating unit 25. Accozdingly, the database
can be constructed by an independent recording medium, e.g.,
a disk memory. Data raegistered on the regisgtration device
can be copied and supplied.

The image input unit 21 receives image data
congigting of the palm imprint that is left behind and
should be vexrified, and sends the image dats to the image
display unit 22. This display unit 22 receives the imags
data and disgplays the whole palas imprint on its viewing
screen. The image on the screen 1s divided into parts by
means of predetermined division lines under manual control
or computer control. The specified division lines ars sent
te the partial division uﬁit 23.

The partial division unit 23 divides the palm image
left behind intq Plural parts, depanding Sn the image data
received from the image display unit 22 and on the
specified division. If the image partes obtained by the
division are plural, the partial division unit 23 specifias
these parts in a predetermined order. Image data derived
from these parts are sent to the feature extraction unit 24.

Furthermore, information about the parts produced by the

divigion is sent to the information collating unit 25. The
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suppily of these image data and information about the parts
ig” gropped or the destination of the supply is switched
under control of the information qollating unit 25. The
information about the parts may be sent directly to the
data memory unit, for example, without via the information
collating unit.

The feature extraction unit 24 extracts feature
points from the image data received from the partial
division unit 23 and sends infermation about the feature
points to the informatien collating unit 25. I£ the
information about the image parts is sent togsther with the
image data f£rom the partial division unit 23, the
information about the image parts is sent to the
information collating unit 25 along with the information
about The feature points.

The information collating unit 25 sends the part
information received from the partial division unit 23 to
the data memory unit 20. If there is a request for search
for information about feature points, the collating unit 25
accepts the information about the fsature peints and the
information to identify the individual from the data memory
unit 20. The information about the feature points is based
on image part inforxmation for each kind of personal
identity information stoxed in the data memory unit 20. 7The
data memory unit 20 is sequentially searched for the
information about the individuals. Subsequently, the
coilating unit 25 compares the feature information about
the feature poir;ts obtained from the feature extraction

_ unit 24 against the information about the feature points in
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therdata ﬁemory unit 20, the feature information being
apart from the information received from the data memory
unit 20. If there is a match between them, the collating
vnit 25 delivers the personal identity information to
identify the individual, the perscnal identity infermation
baing received from the daté memory unit 20.

Operations for cellating are shown in Fig. 3. These
operations are described in further detail by referring to
Figs. 3 and 4. Fig. 4 is a flowchart illustrating a main
sequence of operations performed by the collating device
shown in Fig. 3, the collating device acting to cellate
palm prints left behind. Various kinds of informatrien are
transmitted as shown in Fig. 3.

The collating device receives a collating request for
collating a palm pxint left behind (step 21) and image data
about the palm print left behind (step 22). The image
display unit 22 displays an jmage according to the recsived
imsge data (step 23).

The partial division unit 23 divides the image
displayed on the image display unit 22 into predetermined
parts and makes a decision as to whether the displayed
image has plural parts (step 24). If the result of the
decision made in step 24 is YES, control goes to step 25,
where a decision is made as to whether the displayed image
is divided into plural parts. If the result of the decision
made in step 25 is YES, control goes to step 26, where the
fifst image part is extracted (step 26). The partial
division unit 23~sends image data corresponding to the

divided parts to the feature extraction unit 24 and gives

———
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nameb to the divided parts. These names are sent as
information about the parts of the image to the information
collating unit 25.

The feature extraction unit 24 receives image data
about the divided parts having desired regions and extracts
feature peintg (step 27). Information about the feature
points is sent from the extraction unit 24 to the
information c¢ollating unit 25, vhich in turn sends the
information about the feature points to the data memory
unit 20.

The data memory unit 20 gearches for information
about the feature points of individuale using the part
information received from the information collating unit 25,
The information about the feature points £rom each
individual is sequentially sent to the collating unit 25
along with the info;matioﬁ to identify the individuals. The
collating unit 25 compares the feature information received
from the feature extraction unit 24 against the feature
information in the data memory unit 20 (step 28). Control
then proceeds to step 29, where a decision is made as to
whather there is a match betwean these two kinds of feature
information. If the rasult of the decision is YRS, the
collating unit 25 sends out the personal identity
information received f£rom the data memory unit 20 (step 30).

If the result of the decision made in step 29 is NO,
i.e., there is no match, control goes to gtep 31, wheze a
decision is made as to whether information about the next
éxtracted part is not availadble. If the result of the

decision made in step 31 is NO, the collating unit 25
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p:o%ucea a collating output indicating that there is no
match or no information (step 32).

Tf the result of the daecision made in step 31 is YES,
i.e., there is information about the next part of the image,
control goes to step 33, in which the naxt part is
extracted. Then, control goes back to step 27, whera
feature points are extracted from image data about the
éxtracted part having predetermined regions. Subsequent
processing is Yrepeated.

If the result of the decision made in step 25 is NO,
i.e., the desired part of the image data displayed on the
image display unit 22 cannot be divided and there is only
one part, the partial division unit 23 sands data about the
whole displayed image to the feature extraction unit 24.
The division unit 23 sends infermation adout the whole
image consisting of an assemblage of data about parts to
the collating unit 25. The feature extractien unit 24
recéives the data abou£ the image and extracts feature
points from the whole image (step 41). The feature points
of the whole image are sent as information about the
feature points of the palm print left behind to the
collating unit 25.

The information collating unit 25 sands the feature
infoxmation received from the feature extraction unit 24 to
the data memory unit 20. The data memory unit 20 searches
for the information about the feature points £or each
individual using the information received from the
collating unit 25, the latter information being regarding

the whole image., The searched information is sequentially
inlormation i1s sequen
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sent, to the collating unit 25 together with the perscnal
identity information. The collating unit 25 compares the
feature information received £zom the feature extraction
unit 24 with the feature infornati..on stored in the data
memory unit 20 (step 42). If the ::esu.lt_o.f the decision
made in step 43 is YES, i.e., there is a mateh, control
goes to step 30, vhere the collating unit 25 produces an
output that is the personal identity information rxeceived
from the data memory unit 20.

I€ the result of the decision made in step 43 is NO,
i.e., there is no match, controcl proceeds to step 32, where
the collating unit 25 produces an output indicating that
therse is no match or no information,

A palm imprint and a method of extracting parts of
the palm imprint by divigion in accordance with the present
invention are described by xeferring to Fig. 5. First, a
palm imprint is almost wholly established as a rectangular
extraction frame 30 to extract parts of the palm lmprint.
This frams 30 comprises an upper hozizontal line 30a

zoesing the palm near the bases of the four fingers (i.e.,
index finger, middle finger, third finger, and little
finger), a lower horizontal line 30b parallel to the upper
horizontal line 30a and close to the wrist, a vertical
straight line 30¢ vertical to the two hoxrizontal lines 30a
and 30b and close to the base of the thumb, and another
vertical line 304 extending along the side surface under
the little finger. The lower horizontal line 30b is ‘so
adjusted as to pass across an interunit 35 at which a Mount

division line 36 meets the lifeline 32. The Mount division
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l%ne 36 extends vertically from the midpoint 33 (specified
latexr) between the base of the middle finger and the base
of the third finger toward the wrist.

Everyone has these four fingers, a line of Heart 31,
and a lifeline 32 in the palm print. Based on their
positions, the midpoint 33, an interunit 34, and the
interunit 35 are established as shown. As mentioned
.previously, the midpoint 33 is the midpoint in the
connection unit that connects the middle finger and the
third f£inger. At the interunit 34, the line of Heart 31
meets the side of -the palm imprinf under the little finger.
As described above, at the interunit 35, the lifeline 32 on
the wrist side meets the lower horizontal line 30b on the
wrist side of the palm imprint.

To divide the palm imprint into parts, the Mount
division line 36 and a base division lire 37 are provided.
The Mount division line 36 is a straight line connecting
the midpeint 33 and the interunit 35. The base division
line 37 extencs from the interunit 34 vertically to the
Mount division line 36.

The palp imprint further includes a four-finger base
portion 41; a thumb Mount {(€leshy lump) 42, and a little
finger Mount 43. The four-finger basg portion 41 is a
region on the side of the four fingers and defined by the
base division line 37 of the rectangular extraction frame
30. The thumb Mount 42 snd the little finger Mount 43 are
defined and partitioned by the base division line 37 of the
extraction frame 30 and the Mount division line 36 and

located closer to the thumb and to the little finger,
-
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:esp?ctively .

The seguence in which the scopes of the four-finger
base portion 41, the thuab Mount 42, and the little finger
Mount 43 are set is next dsscribed'by referring to Figs. 5
and 6. First, the position of the palm imprint extraction

rame 30 is specified by the upper horizeontal lina 30a
crosging the palm near the bases of the four fingers, the
l&wex horizontal line 30b close to the wrist, the vertical
line 30c close to the base of the thumb, and the vertical
line 30d extanding aleng the side surface undex the little
finger {(step 51). .

Then, the position of the interunit 35 is set by the

interunit of the vertical line 36 and the lifeline 32. The
,vertical line 36 extends vertically to the palm imprint
extraction frame 30 f£rom the midpoint 33 near the bases of
the four fingers toward the wrist. As a result, a straight
line passing across both midpoint 33 and interunit 35 is
defined to be the Mount division line 36 (step 52).

Thereafter, the position of the portion of the
extraction £rame 30 on the wxist side is so adjusted as to
pass across this interunit 35 (step 53).

Subsequently, the position of the interunit 34 is set
by the interunit of the line of Heart 31 and the sideline
of the palm imprint under the little finger. A straight
line extending from the interunit 34 vertically to the
Mount division line 36 is definsd to be the base division
line 37 (gtep 54). :

Then, the inside of the extraction frame 30 is

divided into vertically adjacent two parts by the base
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divigion line 37. That of these two parts which ig closer
to the four fingers is defined ¢to be the four-fihgex: base
portion di. That paxrt of the inside of the extraction frame
30 that is defined by the base division line 37 and the
Mount division line 36 and located clese tec the thumb is
defined to be the thumb Mount 42. That part of the inside

. of the extraction frame 30 that is defined by the base

division line 37 and the Mount division line 36 and located
close to the little finger is defined to be the little
finger Mount 43 (step 55). Then, the processing is ended.

Personal identity information to identify each
individual is stored in the manner as illustrated in Figs.
1, 5, and 7. Fig. 7 illustrates one example of the personal
identity information atored in the data memory unit 15
shown in Fig. 1.

This personal idantity information includes feature
points extracted from the four-finger base portion 41, the
thumb Mount 42, and the little finger Mount 43 dy the
feature extraction unit 14, as well as palm prints on the
side surfaces (not shown) of the palm. This information fox
identification of individuals is stered in the data memory
unit 15.

| A plurality of collating devices 50 and a
registration device 60 are installed remotely. The
collating devices 50 exchange data with the registration
device 60 via 2 communications bus 70 in the mannex as
iliuet::ated in 'gfigs. 1, 3, and 8.

- Each collating device 50 does not have any data

memory like the data memory unit 20 shown in Fig. 3. Each

—
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callating device 50 has an information collating unit S1
and a transmit/receive unit 52 interfaced to a data memory
unit 62 ingide the outside registration device €0 via the
communications bus 70. The transmit/receive unit 52
receives information from the data mamory unit 62 via a

trangmit/receive unit 61 inside the registration devica 60.

Personal identity information for identification of

individuals as described zbove has been previously loaded
in the data memory unit 62 of the registration device €0.
That is, the data memory unit 62 inside the registration
device 60 manages all the information for identification of
all the individuals.

2 registration/collating device in accozdance with
the present invention is next described by referring to Fig.
9. This integrated device comprises an image imput unit 71,
an image display unit 72, an partial division unit 73, a
fearure extraction unit 74, az data memory unit 75, and an
information ¢ollating unit 76. This device is identical in
the registering functions and operation with the deavice
described already in connecticon with Figs. 1 andiz. The
integrated device is identical in the collating functions
and operation with the device described previously in
connection with Figs. 3 and 4. lLike components are
indicated by like refersnce numerals in various figures and
those components which have been already will not be
described in detail below,

When a palm imprint is registered, information for
identity of individuals is input to the data memory unit 75

from the image display unit 72, Part information about
oo ToTEeRL
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p?rts of the palm imprint is input £from the partial
division whit 73. Feature information about feature points
is input from the feature extraction unit 74. These inputs
are indicated by the solid lines. These various kinds of
information are stored in the data memory unit 75,

When a palm impzint left behind is vezified, the data

memory unit 75 produces information for identify of
 individnals and information about feature points according
to the part information raceived from The partial division
unit 73. These outputs are indicated by the broken lines.
The collating unit 76 compares the feature information
received from the feature extraction umit 74 with the
fearure information stored in the data memory unit 75. The
results are output togathexr with the personal identity
information received £rom the data memory wunit 75.

In the description given above, the functiens and the
sequence ©f cperationsa are illustrated. The functions may
be combined or separated at will using arbitrary functional
blocks. Furthermore, the sequence may be modified
arbitrarily as long as the functions are satisfied. It is
to be noted that the description provided zbove does not
limit the scope of the present invention.

As descriﬁed thus far, the present invention divides
a palm print intoe image parts having predetermined
pogitions and sizes. Feature points are extracted from the
regions of thege image parts. In particular, the palm print
is divided into a four-finger base portien, a2 thumd Mount,
and a little finger Mount by Mount division lines and base

division lines. This facilitates identifying individuals,
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Moreover, data sent to and from the data memory unit
- is divided into plural parts and so the amount of data
transmitted can be reduced. This shortens the co:_l.la.ting
time until authentication is cempleted and thus the
collating can be performed quickly., The amount of data
stored for collating can be dacreagsed. During collating,
‘feature pointe are derived only from some paxts of the palm
image and compared with a stored template. Hence,

individuals can be identified with a reduced amount of data,

e
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WEAT IS CLAIMED IS:
1. 2 method of registering a palm imprint of an

individual to be identified to authenticate the individual,
paid method compriging the steps of:

dividing said palm imprint into plural image pacts
having regions having predetermined positions and siges;

extracting feature points from said image parts; and

registering said feature points as information fox
identify of the individual. ‘

2. A method -of collating a palm imprint, comprising
the steps of:_

registering palm imprints by the method of claim 1
suck that each paln impzint is divided inte plural image
parts and that feature points derived frxom the image parts
are registered;

obtaining a palm imprint from an individual as an
input palr.n imprint;
dividing said input palm imprint into said parts;

extracting featuxe points fro:n.at least one of said
image parts of said input palm imprint;

comparing said extracted feature points with the
previously registered feature points; and

authenticating said individual if there is a match
between the feature points compared.

3. A method of ::eg:;stermg a palm imprint as set

forth in claim 1, wherein said step of dividing said palm

imprint inte said plural image parts is done using division

lines which have been established using at least kinds of
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fingers and positions of the line of Beart and the lifeline
common to everyone.

4. A method of collating 2 pglm imprint as set forth
in claim 2, wherein said step of dividing said palm imprint
into said plural image parts is done using division lines
which have bean sstablished using at least kinds of fingers
and positions of the line of Heart and the lifaline common
to everyone, and wherein said plural image parts have bean
previously established. .

5. 2 method of registering a palm imprint as set
forth in claim 1, wherein said plural image parts of said
palm imprint ineludes at least a four-finger base portion
close to the bases of the four fingers of said individusal,
a thumb Mount close to the base of the thumb, and a little
finger Mount occupying 2 remaining region, and whegrein said
step of dividipg said palm imprint ie done using a2 Mount
division line and a base division line, said Mount division
line connecting a midpoint between the middle finger and
the third finger with a first intersection at which the
lifeline on the wrist side meets a straight line on the
vrist side, said base division line extending from a second
intersection vertically to said Mount division line, said
second intersaction providing a point at which the line of
Heart meets a side surface under the little finger.

6. A mathod of collating a palm imprint as set forth
in claim 2, wherein said plural image parts of said palm
imi::int includes at least a four-finger base portion close
to the bases of.the four finger of said individual, a thumd

Mount close to the base of the thumb, and a little finger

‘R, O O niﬂl“ﬁ“ﬁ“lﬁﬂilld '




Mount occupying a remaining region, and wherein said step
of dividing said pzlm-imprint is done using a Mount
division line and a base division line, sald Mount division
line comnecting a midpoint between the middle finger and
the third finger with a first intersection at which the
lifeline on the wrist side meets a straight line on the
wrist side, said base division line extending from a second
interseetion vertically to said Mount division line, said
second intersection providing a point at which the line of
Beazt meets a side surface under the little finger.

7. 3 method -of registering a palm imprint as set
forth in claim 5, wherein said information to identify the
individual includes second feature points derived from
various portions of the palm imprint when the palm imprint
iz not divided, in addition to feature points of the
separate parts of the palm imprint.

B. A methed of collating a palm imprint as set forth
in claim 6, wherein sald information to identify the
individual includes second feature points derived from
various portions of the palm imprint when the palm imprint
is not divided, in addition tc feature points of the
separate parts of the palm imprint.

8. A method of ragistering a palm imprint as set
forth in claim 5, wherein gaid information to identify the
individual includes second feature peints derived from
vazious portions of the palm imprint when the palm imprint
is not divided and features pointas of a side surface of the
palm, in addition to feature points of the separate parts
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of the palm imprint,
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' 10. A method of collating a palm imprint as set forth
in claim 6, wherein said information to identify the
individual includes second feature. points derived from
various portions of the palm imprint when the palm imprint
is not divided and features points of a side surface of the
palnm, in addition to feature points of the separate parts
of the palm imprint.

11. A device for registering a palm imprint of an
individual to be identified to authenticate the individual,
said device comprising:

a first image display unit for displaying said palm
imprint as image infoxmation:

a first partial division unit for dividing said palm
imprint into plural parts having regions represented by
predeternmined positions and sizes;

a first feature extraction unit for extraceting
feature points of said parts of said palm imprint; and

registration data memory unit for storing part
information about said parts of said palm imprint, feature
information about said feature points, and personal
identity infoxmation for identity of individuals in a
correlated manner, said psrsonal identity information being
entered separately.

12. A device for registering a palm imprint as set
forth in claim 11, wherein said first image display unit
displays the whole palm imprint formed by impressing a palm.

13. A device for registering a palm imprint as set
forth in c;aim 11, vherein said data memory unit has a

communications means and searches for various kinds of
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information stored therein and sends out the searched
information through a communications bus accoxrding to
requests from external devices.

14, A collating device for conp;axing an input palwm
print left behind with palm prints registered by the
registration device of claim 11 to authenticate individuals,
said collating device comprising:

a second image display unit for digplaying said input
palm print left behind as image information;

a collating data memory unit for storing the feature
information in said registration data memory unit intact;

a second partial division unit for dividing the input
palm print left behind into plural paxts having regions
represented by predstermined positions and sizes;

a second feature extraction unit for extracting
information about feature points of said parts of the palm
print; and

information collating unit for comparing the feature
information about said parts of the input palm print with
the feature informstion stored in said collating data
memory unit and produeing information for identity of the
individual if there is a match between them.

15. A collating device for comparing an input palm
print left behind with palm prints registered by the
registration device of claim 11 to authenticate individuals,
said collating device comprising:

a second image display unit for displaying said input
palm print left behind as image information on a viewing
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' a second partial division unit for dividing the input
palm print left behind into plural parts having xegions
represented by predetermined posi‘.::'_.ons and sizes;

a second feature extraction unit for extracting
information about £eature points of said parts of the palm
print; and .

informatioen collating unit for comparing the feature
information abkout said parts of the palm print with the
feature information about said palm print stored in said
cellating data memory unit and producing information for
identity of the individual if there is a match between them.

16. an integrated registration/collating devics,
wherein the registration device of claim 11 and the
collating device of claim 14 are combined into a unit, and
wherein said registration device and said collating device
have said image display unit, said partial division unit,
said feature extraction unit, and said data memory unit in
common such that sgaid registration device and said
collating device share the same functions.

17. The integrated registration/collating device of
claim 16, wherein said palm print is divided by division
lines which are sat, depending on kinds of fingers, the
position of the line of Heart, and the position of the
lifeline common to everycne's palms, and wharein said parts
of the palm print have predetermined ranges.

_ 18. The integrated registration/collating device of
claim 16 or 17, wherein said plural regions of said palm
'print include af least a four-finger base portion close to

the bases of the four fingers of said individual, a thumb
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Mount close to the base of the thumb, and a little fingex
Mount occupying a remaining regicn, and wherein said step
of dividing said palm imprint is dome using a Mount
division line and a base divisioen line, said Mount division
line connecting a midpoint between the middle finger and
the third finger with a first intersection at which the
lifeline on the wrist side meets a gtraight line on the
wrigt side, said base portion division line extending from
a second interunit vertically te said Mount division line,
said second interunit providing a point at which the line
of Heart meets a zide surface vnder the little finger.

19. The integrated registration/collating device of
claim 18, wherein said information to identify the
individual includes second feature points derived from
various portions of the palm imprint when the palm imprint
is not divided, in addition to featurs points of the
separats parts of the palm imprint.

20. The integrated registration/collatin.g. device of
clain 18, wherein said information to identify the
individual includes second feature points derived from
various portions of the palm imprint when the palm imprint
is not divided and feature points of a side surface of the
Palm, in addition to f£eature points of the separate parts

of the palm imprint.
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