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(54) UNLOCKING CONTROL METHOD AND MOBILE TERMINAL

(57) An unlocking control method and a mobile ter-
minal (100) are provided. The mobile terminal (100) in-
cludes a fingerprint identification device (130, 931). The
fingerprint identification device (130, 931) includes N fin-
gerprint identification units (101, 102, 103, 104). A fin-
gerprint collecting surface (10) of at least one of N fin-

gerprint identification units (101, 102, 103, 104) is con-
figured to wait for a touch of a user in a process of fin-
gerprint collecting. The fingerprint identification device
(130, 931) at least includes two types of fingerprint iden-
tification units (101, 102, 103, 104).
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Pat-
ent Application No. 201710297222.8, filed on April 28,
2017, the content of which is hereby incorporated by ref-
erence in its entirety.

TECHNICAL FIELD

[0002] This disclosure relates to the technical field of
terminal devices, and more particularly to an unlocking
control method and a mobile terminal.

BACKGROUND

[0003] In related art, more and more mobile terminals
(for example, mobile phones, tablets, etc.) are equipped
with a fingerprint identification function. Fingerprint iden-
tification technology can not only be configured for func-
tions such as waking up or unlocking the mobile terminal,
but also be configured for mobile payment, account login,
and the like. For its convenience and high-security fea-
tures, the fingerprint identification technology is widely
used.
[0004] With the evolution of the fingerprint identifica-
tion technology, the technology is increasingly appreci-
ated by manufacturers of terminal devices. For now, the
fingerprint identification device only has one feature. For
example, a capacitive fingerprint identification device can
only collect fingerprint images through skin contact.
Therefore, the feature of the fingerprint identification de-
vice is relatively simple. How to enrich the feature of the
fingerprint identification device is a problem needs to be
solved.

SUMMARY

[0005] A mobile terminal including a fingerprint identi-
fication device is provided. The fingerprint identification
device includes N fingerprint identification units. A finger-
print collecting surface of at least one of the N fingerprint
identification units is configured to wait for a touch of a
user in a process of fingerprint collecting. The fingerprint
identification device at least includes two types of finger-
print identification units.
[0006] An unlocking control method applied to a mobile
terminal including an application processor (AP), a touch-
control display screen, and a fingerprint identification de-
vice is provided. The fingerprint identification device in-
cludes N fingerprint identification units and at least in-
cludes two types of fingerprint identification units. The
method includes: controlling, by the mobile terminal, the
touch-control display screen to inform the N fingerprint
identification units of the fingerprint identification device
corresponding to a target area to collect fingerprints,
when a touch operation of a user on the target area is

detected; N is a positive integer; controlling, by the mobile
terminal through the fingerprint identification device, the
N fingerprint identification units to collect the fingerprints
to obtain N fingerprint images, and sending the N finger-
print images to the AP; verifying, by the AP under control
of the mobile terminal, the N fingerprint images, and per-
forming a fingerprint unlocking operation when a verifi-
cation of the N fingerprint images is successful.
[0007] A non-transitory computer-readable storage
medium is provided. The non-transitory computer-read-
able storage medium is configured to store computer pro-
grams for electronic data interchange, and the computer
programs are operable with a computer to perform the
following operations: controlling, by a mobile terminal, a
touch-control display screen to inform N fingerprint iden-
tification units of a fingerprint identification device corre-
sponding to a target area to collect fingerprints, when a
touch operation of a user on the target area is detected;
N is a positive integer; controlling, by the mobile terminal
through the fingerprint identification device, the N finger-
print identification units to collect the fingerprints to obtain
N fingerprint images, and sending the N fingerprint im-
ages to the AP; verifying, by the AP under control of the
mobile terminal, the N fingerprint images, and performing
a fingerprint unlocking operation when a verification of
the N fingerprint images is successful.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] To describe the technical solutions in the em-
bodiments of the present disclosure more clearly, the fol-
lowing briefly introduces the accompanying drawings re-
quired for describing the embodiments. It will be apparent
that, the following described drawings are merely illus-
trative of the present disclosure. It will be apparent to
those skilled in the art that other drawings can be ob-
tained from the drawings without creative work.

FIG. 1 is a structural schematic diagram illustrating
a mobile terminal according to an embodiment of the
present disclosure.
FIG. 1a is an interface demonstration diagram illus-
trating a fingerprint identification area displayed on
a touch-control display screen of a mobile terminal
according to an embodiment of the present disclo-
sure.
FIG. 1b is a structural schematic diagram illustrating
a fingerprint identification device according to an em-
bodiment of the present disclosure.
FIG. 1c is a structural schematic diagram illustrating
a fingerprint identification device according to an em-
bodiment of the present disclosure.
FIG. 2 is a schematic flowchart illustrating an unlock-
ing control method according to an embodiment of
the present disclosure.
FIG. 3 is a schematic flowchart illustrating another
unlocking control method according to an embodi-
ment of the present disclosure.
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FIG. 4 is a structural schematic diagram illustrating
another mobile terminal according to an embodiment
of the present disclosure.
FIG. 5 is a structural schematic diagram illustrating
an unlocking control apparatus according to an em-
bodiment of the present disclosure.
FIG. 6 is a structural schematic diagram illustrating
still another mobile terminal according to an embod-
iment of the present disclosure.

DETAILED DESCRIPTION OF ILLUSTRATED EM-
BODIMENTS

[0009] Technical solutions of the embodiments of the
present disclosure will be described below clearly and
completely in conjunction with the accompanying draw-
ings of the embodiments of the present disclosure. Ob-
viously, the described embodiments are merely some
rather than all of the embodiments of the present disclo-
sure. On the basis of the embodiments of the present
disclosure, all other embodiments obtained by person
skilled in the art without creative efforts shall fall within
the protection scope of the present disclosure.
[0010] The terms "first", "second", "third", and "fourth"
used in the specification, the claims, and the accompany
drawings of the present disclosure are used for distin-
guishing between different objects rather than describing
a particular order. The terms "include", "comprise", and
"have" as well as variations thereof are intended to cover
non-exclusive inclusion. For example, a process, meth-
od, system, product, or apparatus including a series of
steps or modules is not limited to the listed steps or mod-
ules, it can optionally include other steps or modules that
are not listed; alternatively, other steps or modules in-
herent to the process, method, product, or device can be
included either.
[0011] The term "embodiment" or "implementation" re-
ferred to herein means that a particular feature, structure,
or feature described in connection with the embodiment
may be contained in at least one embodiment of the
present disclosure. The phrase appearing in various
places in the specification does not necessarily refer to
the same embodiment, nor does it refer an independent
or alternative embodiment that is mutually exclusive with
other embodiments. It is expressly and implicitly under-
stood by those skilled in the art that an embodiment de-
scribed herein may be combined with other embodi-
ments.
[0012] Mobile terminals described in the embodiments
of the disclosure can include smart phones (for example,
android phones, iphone operation system (IOS) phones,
windows phones, etc.), tablets, handheld computers,
notebook computers, mobile internet devices (MID),
wearable equipments, or the like. The mobile terminals
described above are merely illustrative and not exhaus-
tive, which includes but is not limited to the foregoing
mobile terminals.
[0013] It will be apparent that, in the embodiments of

the disclosure, under a touch-control display screen of
the mobile terminal, not only a touch-control sensor array
is disposed, but also a fingerprint identification device is
integrated. The touch-control sensor array is configured
to collect touch-control parameters. The touch-control
parameters can include but are not limited to: a press
strength on the touch-control display screen, a press area
on the touch-control display screen, a press time duration
on the touch-control display screen, a sliding track on the
touch-control display screen, etc. A touch-control param-
eter set can include at least one touch-control parameter.
The fingerprint identification device is configured to col-
lect fingerprint images. When a sliding operation is per-
formed on the touch-control display screen by a user, the
fingerprint identification device collects at least one fin-
gerprint image, for example a fingerprint image at a start
point of the sliding operation, a fingerprint image at an
end point of the sliding operation, a fingerprint image at
a given time of the sliding operation (that is, a fingerprint
image at a certain time after the beginning of the sliding
operation), or, a fingerprint image at a given location of
the sliding operation (that is, a fingerprint image collected
when a distance between a certain location after the be-
ginning of the sliding operation and the start point is equal
to a certain threshold value).
[0014] During implementation, the following situations
may occur. When the sliding operation is performed by
the user, surfaces on different locations of the touch-con-
trol display screen are different, for example, some plac-
es have oil stains or appears cracks, and thus fingerprint
images collected at different locations are also different;
when the sliding operation is performed on the touch-
control display screen by the user, contact surfaces be-
tween a finger and the touch-control display screen are
changed, or press strength between the finger and the
touch-control display screen are different, and thus fin-
gerprint images collected at different locations or different
moments are also different.
[0015] The disclosure provides a fingerprint identifica-
tion device applied to a mobile terminal. The fingerprint
identification device includes N fingerprint identification
units. A fingerprint collecting surface of at least one of
the N fingerprint identification units is configured to wait
for a touch of a user in a process of fingerprint collecting.
The fingerprint identification device at least includes two
types of fingerprint identification units.
[0016] The disclosure provides a mobile terminal in-
cluding a fingerprint identification device. The fingerprint
identification device includes N fingerprint identification
units. A fingerprint collecting surface of at least one of
the N fingerprint identification units is configured to wait
for a touch of a user in a process of fingerprint collecting.
The fingerprint identification device at least includes two
types of fingerprint identification units.
[0017] The disclosure provides a mobile terminal in-
cluding an application processor (AP), a touch-control
display screen, and a fingerprint identification device.
The fingerprint identification device includes N fingerprint
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identification units. A fingerprint collecting surface of at
least one of the N fingerprint identification units is con-
figured to wait for a touch of a user in a process of fin-
gerprint collecting. The fingerprint identification device at
least includes two types of fingerprint identification units.
The touch-control display screen is configured to inform
the N fingerprint identification units of the fingerprint iden-
tification device corresponding to a target area to collect
fingerprints, when a touch operation of the user on the
target area is detected, wherein N is a positive integer.
The fingerprint identification device is configured to con-
trol the N fingerprint identification units to collect the fin-
gerprints to obtain N fingerprint images, and is configured
to send the N fingerprint images to the AP. The AP is
configured to verify the N fingerprint images, and perform
a fingerprint unlocking operation when a verification of
the N fingerprint images is successful.
[0018] The disclosure provides an unlocking control
method, applied to a mobile terminal including an appli-
cation processor (AP), a touch-control display screen,
and a fingerprint identification device. The fingerprint
identification device includes N fingerprint identification
units. A fingerprint collecting surface of at least one of
the N fingerprint identification units is configured to wait
for a touch of a user in a process of fingerprint collecting
The fingerprint identification device at least includes two
types of fingerprint identification units. The method in-
cludes: controlling, by the mobile terminal, the touch-con-
trol display screen to inform the N fingerprint identification
units of the fingerprint identification device corresponding
to a target area to collect fingerprints, when a touch op-
eration of a user on the target area is detected; N being
a positive integer; controlling, by the mobile terminal
through the fingerprint identification device, the N finger-
print identification units to collect the fingerprints to obtain
N fingerprint images, and sending the N fingerprint im-
ages to the AP; verifying, by the AP under control of the
mobile terminal, the N fingerprint images, and performing
a fingerprint unlocking operation when a verification of
the N fingerprint images is successful.
[0019] The disclosure provides a mobile terminal in-
cluding an application processor (AP), a touch-control
display screen, a fingerprint identification device, a mem-
ory, and one or more programs. The fingerprint identifi-
cation device includes N fingerprint identification units.
A fingerprint collecting surface of at least one of the N
fingerprint identification units is configured to wait for a
touch of a user in a process of fingerprint collecting. The
fingerprint identification device at least includes two types
of fingerprint identification units. The one or more pro-
grams are stored in the memory and are configured to
be executed by the AP. The programs includes instruc-
tions which, when executed, are configured to perform
the following operations: controlling, by the mobile termi-
nal, the touch-control display screen to inform the N fin-
gerprint identification units of the fingerprint identification
device corresponding to a target area to collect finger-
prints, when a touch operation of a user on the target

area is detected; N being a positive integer; controlling,
by the mobile terminal through the fingerprint identifica-
tion device, the N fingerprint identification units to collect
the fingerprints to obtain N fingerprint images, and send-
ing the N fingerprint images to the AP; verifying, by the
AP under control of the mobile terminal, the N fingerprint
images, and performing a fingerprint unlocking operation
when a verification of the N fingerprint images is suc-
cessful.
[0020] The disclosure provides an unlocking control
apparatus applied to a mobile terminal including an ap-
plication processor (AP), a touch-control display screen,
and a fingerprint identification device. The fingerprint
identification device includes N fingerprint identification
units. A fingerprint collecting surface of at least one of
the N fingerprint identification units is configured to wait
for a touch of a user in a process of fingerprint collecting.
The fingerprint identification device at least includes two
types of fingerprint identification units. The unlocking
control apparatus includes a detecting unit, a collecting
unit, and an unlocking unit; the detecting unit is config-
ured to control the touch-control display screen to inform
the N fingerprint identification units of the fingerprint iden-
tification device to collect fingerprints, when a touch op-
eration on a target area performed by the user is detect-
ed; the N fingerprint identification units correspond to the
target area; N is a positive integer; the collecting unit is
configured to control the N fingerprint identification units
to collect the fingerprints to obtain N fingerprint images,
and is configured to send the N fingerprint images to the
AP, through the fingerprint identification device; the un-
locking unit is configured to control the AP to verify the
N fingerprint images, and control the AP to perform a
fingerprint unlocking operation when a verification of the
N fingerprint images is successful.
[0021] The disclosure provides a non-transitory com-
puter-readable storage medium. The non-transitory com-
puter-readable storage medium is configured to store
computer programs for electronic data interchange, and
the computer programs are operable with a computer to
perform the following operations: controlling, by a mobile
terminal, a touch-control display screen to inform N fin-
gerprint identification units of a fingerprint identification
device corresponding to a target area to collect finger-
prints, when a touch operation of a user on the target
area is detected; N is a positive integer; controlling, by
the mobile terminal through the fingerprint identification
device, the N fingerprint identification units to collect the
fingerprints to obtain N fingerprint images, and sending
the N fingerprint images to the AP; verifying, by the AP
under control of the mobile terminal, the N fingerprint
images, and performing a fingerprint unlocking operation
when a verification of the N fingerprint images is suc-
cessful.
[0022] The disclosure provides a computer program
product including a non-transitory computer-readable
storage medium that stores computer programs. The
computer programs are operable with a computer to per-
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form the following operations: controlling a touch-control
display screen by a mobile terminal to inform N fingerprint
identification units of a fingerprint identification device
corresponding to a target area to collect fingerprints,
when a touch operation of a user on the target area is
detected; N is a positive integer; controlling, by the mobile
terminal through the fingerprint identification device, the
N fingerprint identification units to collect the fingerprints
to obtain N fingerprint images, and sending the N finger-
print images to the AP; verifying, by the AP under control
of the mobile terminal, the N fingerprint images, and per-
forming a fingerprint unlocking operation when a verifi-
cation of the N fingerprint images is successful.
[0023] Referring to FIG. 1, FIG. 1 is a structural sche-
matic diagram illustrating a mobile terminal 100 accord-
ing to an embodiment of the present disclosure. The mo-
bile terminal 100 includes: an application processor (AP)
110, a touch-control display screen 120, and a fingerprint
identification device 130. The fingerprint identification de-
vice 130 is coupled to the touch-control display screen
120. The AP 110 is connected to the touch-control display
screen 120 and the fingerprint identification device 130
through a bus 150. The fingerprint identification device
130 can also be integrated on the touch-control display
screen 120 to form a full touch screen.
[0024] The touch-control display screen 120 is config-
ured to inform N fingerprint identification units of the fin-
gerprint identification device 130 to collect fingerprints,
when a touch operation of a user on a target area is de-
tected; the N fingerprint identification units correspond
to the target area; N is a positive integer.
[0025] The fingerprint identification device 130 is con-
figured to control the N fingerprint identification units to
collect the fingerprints to obtain N fingerprint images, and
is configured to send the N fingerprint images to the AP
110.
[0026] The AP 110 is configured to verify the N finger-
print images, and perform a fingerprint unlocking opera-
tion, when a verification of the N fingerprint images is
successful.
[0027] Thus, the fingerprint identification device 130
can include a plurality of types of fingerprint identification
units, to enrich features of the fingerprint identification
device 130. Since each of the plurality of types of finger-
print identification units has its own features, it is easier
to use the features to perform the fingerprint identification
operation.
[0028] For examples, the fingerprint identification de-
vice 130 includes four fingerprint identification units.
Each of the four fingerprint identification units corre-
sponds to a fingerprint identification area. Each finger-
print identification area can be configured to collect fin-
gerprints. As illustrated in FIG. 1a, FIG. 1a provides four
fingerprint identification areas corresponding to the four
fingerprint identification units. The four fingerprint identi-
fication areas include a fingerprint identification area A,
a fingerprint identification area B, a fingerprint identifica-
tion area C, and a fingerprint identification area D. Ac-

cording to a touch location of the user’s finger, when us-
er’s finger just touches the fingerprint identification area
A, one of the four fingerprint identification units corre-
sponding to the fingerprint identification area A can only
be used to collect fingerprints; when the user’s finger
touches the fingerprint identification area A and the fin-
gerprint identification area B, fingerprint identification
units corresponding to the fingerprint identification area
A and the fingerprint identification area B can be used to
collect fingerprints.
[0029] In other exemplary embodiments, the above fin-
gerprint unlocking operation including the following situ-
ations are possible: for one example, performing an un-
locking operation to enter a desktop of the mobile termi-
nal, when the mobile terminal is in a black screen state;
for another example, performing an unlocking operation
to enter the desktop of the mobile terminal, when the
mobile terminal is in a bright screen state; for an addi-
tional example, performing an unlocking operation on a
certain application, thus, to enter a home page or a spec-
ify page of the application, or to effect payment.
[0030] It will be apparent that, according to the embod-
iment of the disclosure, when the touch operation of the
user on the target area is detected, the touch-control dis-
play screen of the mobile terminal informs the N finger-
print identification units of the fingerprint identification de-
vice to collect the fingerprints, where the N fingerprint
identification units correspond to the target area and N
is a positive integer. The fingerprint identification device
controls the N fingerprint identification units to collect the
fingerprints to obtain the N fingerprint images, and then
sends the N fingerprint images to the AP. The AP verifies
the N fingerprint images, and performs the fingerprint un-
locking operation when the verification of the N fingerprint
images is successful. In this way, the fingerprint identifi-
cation device can include fingerprint identification units
with different features, and thus, in the process of the
fingerprint unlocking, at least one fingerprint identification
unit can be used to collect the fingerprints. Since features
of the fingerprint images collected by different types of
fingerprint identification units are different, the features
of the fingerprint identification device in related technol-
ogy can be enriched in a certain extent. Additionally, se-
curity of the full touch screen can be improved.
[0031] In one exemplary embodiment, the fingerprint
identification device 130 includes N fingerprint identifica-
tion units. A fingerprint collecting surface of at least one
of the N fingerprint identification units is configured to
wait for a touch of the user in a process of fingerprint
collecting. The fingerprint identification device 130 at
least includes two types of the fingerprint identification
units.
[0032] In other exemplary embodiments, the finger-
print identification unit can be the following: a capacitive
fingerprint sensor, an inductance fingerprint sensor, an
optical fingerprint sensor, or an ultrasonic fingerprint sen-
sor. In FIG. 1b, different types of the fingerprint identifi-
cation units are illustrated in different shapes. The fin-
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gerprint identification units with different types can be
used for different fingers, which can improve efficiency
of fingerprint identification. For example, a fingerprint
identification unit used for dry fingers, or a fingerprint
identification unit used for wet fingers can be included.
Further, for a plurality of fingerprint identification units is
disposed, when a certain fingerprint identification unit is
ineffective or broken, other fingerprint identification units
can be used to collect fingerprints.
[0033] In other exemplary embodiments, the N finger-
print identification units can be distributed in an array.
[0034] In other exemplary embodiments, fingerprint
collecting surfaces of adjacent fingerprint identification
units of the N fingerprint identification units are not over-
lapped.
[0035] In other exemplary embodiments, an electrical
connection is formed between at least two of the N fin-
gerprint identification units.
[0036] In other exemplary embodiments, fingerprint
collecting surfaces of the N fingerprint identification units
are spliced together in a same horizontal plane, to facil-
itate the N fingerprint identification units to synchronously
collect fingerprints.
[0037] As illustrated in FIG. 1b, FIG. 1b illustrates a
possible structure of the above fingerprint identification
device 130. The fingerprint identification device 130 in-
cludes four fingerprint identification units, for example, a
fingerprint identification unit 101, a fingerprint identifica-
tion unit 102, a fingerprint identification unit 103, and a
fingerprint identification unit 104. For example, the fin-
gerprint identification unit 101 can be an inductance fin-
gerprint sensor, the fingerprint identification unit 102 can
be an optical fingerprint sensor, the fingerprint identifica-
tion unit 103 can be a capacitive fingerprint sensor, and
the fingerprint identification unit 104 can be an ultrasonic
fingerprint sensor. As illustrated in FIG. 1c, FIG. 1c illus-
trates a three-dimensional structure of the fingerprint
identification unit 101, and a surface 10 is a fingerprint
collecting surface of the fingerprint identification unit 101.
[0038] In one exemplary embodiment, the AP 110 con-
figured to verify the N fingerprint images is configured to:
acquire each fingerprint comparing scheme correspond-
ing to each of the N fingerprint identification units respec-
tively to obtain N fingerprint comparing schemes, and
compare the N fingerprint images with a predefined fin-
gerprint template based on the N fingerprint comparing
schemes.
[0039] For each of the N fingerprint identification units
corresponds to one fingerprint comparing scheme, the
N fingerprint identification units can correspond to the N
fingerprint comparing schemes, and the N fingerprint im-
ages can be compared with the predefined fingerprint
template based on the N fingerprint comparing schemes.
The predefined fingerprint template can be stored in the
mobile terminal in advance.
[0040] In one exemplary embodiment, the AP 110 con-
figured to compare the N fingerprint images with the pre-
defined fingerprint template based on the N fingerprint

comparing schemes is configured to do that: according
to a corresponding fingerprint comparing scheme, the
AP 110 respectively compares each of the N fingerprint
images with the predefined fingerprint template to obtain
N comparing values, then the AP calculates an average
value of the N comparing values, and the AP determines
that the N fingerprint images are matched with the pre-
defined fingerprint template when the average value is
greater than a predefined threshold value.
[0041] According to the corresponding fingerprint com-
paring scheme, the AP 110 can respectively compare
each of the N fingerprint images with the predefined fin-
gerprint template to obtain the N comparing values, then
calculate the average value of the N comparing values,
and when the average value is greater than the prede-
fined threshold value, determine that the N fingerprint
images are matched with the predefined fingerprint tem-
plate. The predefined threshold value can be defined by
the user or can be a system default. The N fingerprint
images above are collected by the N fingerprint identifi-
cation units. For image quality and image features of the
fingerprint images collected by the N fingerprint identifi-
cation units are all different, different fingerprint compar-
ing schemes can be directly used to compare the N fin-
gerprint images, to improve efficiency of the fingerprint
identification.
[0042] In one exemplary embodiment, the AP 110 con-
figured to verify the N fingerprint images is configured to
do that: the AP 110 respectively gains a fingerprint un-
locking threshold value corresponding to each of the N
fingerprint identification units to obtain N fingerprint un-
locking threshold values, and then the AP compares the
N fingerprint images with the predefined fingerprint tem-
plate based on the N fingerprint unlocking threshold val-
ues.
[0043] For each of the N fingerprint identification units
corresponds to one fingerprint unlocking threshold value,
and image quality and image features of the fingerprint
images collected by the N fingerprint identification units
are all different, when the same fingerprint comparing
scheme is used, different fingerprint unlocking threshold
values can be defined. The AP 110 respectively gains
the fingerprint unlocking threshold value corresponding
to each of the N fingerprint identification units to obtain
the N fingerprint unlocking threshold values, and then
compares the N fingerprint images with the predefined
fingerprint template based on the N fingerprint unlocking
threshold values.
[0044] In one exemplary embodiment, the AP 110 con-
figured to compare the N fingerprint images with the pre-
defined fingerprint template based on the N fingerprint
unlocking threshold values is configured to do that: the
AP 110 calculates an average value of the N fingerprint
unlocking threshold values, and then the AP determines
that the N fingerprint images are matched with the pre-
defined fingerprint template, when a comparing value be-
tween each of the N fingerprint images and the prede-
fined fingerprint template is greater than the average val-

9 10 



EP 3 396 579 A1

7

5

10

15

20

25

30

35

40

45

50

55

ue of the N fingerprint unlocking threshold values.
[0045] The AP 110 can calculate the average value of
the N fingerprint unlocking threshold values, then deter-
mine that the N fingerprint images are matched with the
predefined fingerprint template, when the comparing val-
ue between each of the N fingerprint images and the
predefined fingerprint template is greater than the aver-
age value of the N fingerprint unlocking threshold values.
For image quality and image features of the fingerprint
image collected by each of the N fingerprint identification
units are all different, when the average value of the N
fingerprint unlocking threshold values is determined, as
long as the comparing value between each of the N fin-
gerprint images and the predefined fingerprint template
is greater than the average value of the N fingerprint un-
locking threshold values, the N fingerprint images are
determined to be matched with the predefined fingerprint
template, and then an unlocking operation can be per-
formed.
[0046] In one exemplary embodiment, the AP 110 can
further be configured to: control the touch screen to high-
light areas corresponding to the fingerprint identification
units touched by dry fingers or wet fingers, when the ver-
ification of the N fingerprint images is failed and the N
fingerprint images are fingerprint images of the dry fin-
gers or the wet fingers.
[0047] In one concrete implementation, for fingerprint
lines of the fingerprint images belonging to the dry fingers
are inconsecutive, and most areas of fingerprint lines of
the fingerprint images belonging to the wet fingers are
blurry and almost cannot be distinguished, features of
the fingerprint lines of the fingerprint images can be ob-
tained by analyzing the fingerprint images, then accord-
ing to the features of the fingerprint lines, the fingerprint
images can be determined to be fingerprint images of
the dry fingers or the wet fingers. For example, the fin-
gerprint images can be determined to be fingerprint im-
ages of the dry fingers or the wet fingers, by extracting
the features of the fingerprint lines of the fingerprint im-
ages. If the fingerprint lines of the fingerprint images are
inconsecutive, the fingerprint images are the fingerprint
images of the dry fingers; if most areas of the fingerprint
lines of the fingerprint images are blurry, the fingerprint
images are the fingerprint images of the wet fingers. Fur-
ther, when the verification of the N fingerprint images is
failed, and the AP 110 has determined that the N finger-
print images are the fingerprint images of the dry fingers
or the wet fingers, the touch-control display screen is
controlled to highlight the areas corresponding to the fin-
gerprint identification units touched by the dry fingers or
the wet fingers.
[0048] In one exemplary embodiment, the touch-con-
trol display screen 120 includes a touch-control screen
and a display screen. The touch-control screen and the
display screen are positioned by layers, and the display
screen is positioned on a bottom side of the touch-control
screen. The fingerprint identification device 130 includes
a fingerprint sensor. The fingerprint sensor includes at

least one kind of an optical fingerprint sensor, an induct-
ance fingerprint sensor, a capacitive fingerprint sensor,
an ultrasonic fingerprint sensor, and the like.
[0049] ]Based on a condition that the fingerprint sen-
sors are capacitive fingerprint sensors, and the touch-
control screen of the touch-control display screen is a
capacitive touch screen, a specific form of the fingerprint
identification device being coupled to the touch-control
display screen may be, for example, the fingerprint iden-
tification device is integrated into the touch-control
screen of the touch-control display screen. As one im-
plementation, a first sensing capacitor array of the fin-
gerprint identification device may be embedded in a sec-
ond sensing capacitor array of the touch-control screen.
[0050] Based on a condition that the fingerprint sen-
sors are optical fingerprint sensors, a specific form of the
fingerprint identification device being coupled to the
touch-control display screen may be, for example, the
fingerprint identification device is integrated into the
touch-control display screen. The fingerprint identifica-
tion device of the mobile terminal collects user fingerprint
data based on the pinhole imaging principle. A spacer
layer between the touch-control screen and the display
screen of the touch-control display screen defines a first
pinhole array layer. A driving circuit layer of the display
screen defines an evenly distributed pinhole array in a
printing process. The evenly distributed pinhole array on
the driving circuit layer serves as a second pinhole array
layer, and light transmission holes in the first pinhole ar-
ray layer and light transmission holes in the second pin-
hole array layer are in a one-to-one correspondence. The
optical fingerprint sensor includes a charge-coupled de-
vice (CCD) array layer for detecting light transmitted
through the first pinhole array layer and the second pin-
hole array layer.
[0051] Based on a condition that the fingerprint sen-
sors are ultrasonic fingerprint sensors, a specific form of
the fingerprint identification device being coupled with
the touch-control display screen may be, for example, a
vacuum detection chamber is defined below an inner side
of the touch-control display screen, and a number of ul-
trasonic sensors are uniformly arranged in the vacuum
detection chamber. The ultrasonic sensors include ultra-
sonic signal transmitters and ultrasonic signal receivers.
The ultrasonic signal transmitters are configured to emit
signals of a specific frequency to detect user fingerprints,
and the ultrasonic signal receivers is configured to re-
ceive echo signals reflected back. The operating principle
of the ultrasonic sensors is to make use of the ability of
the ultrasonic to penetrate the material and generate dif-
ferent sizes of echoes according to different materials
(varying degrees of absorption, penetration and reflec-
tion when the ultrasonic wave reaches different material
surfaces), to distinguish locations of ridge and valley of
the user’s fingerprint surface.
[0052] The display screen can be a thin film transistor-
liquid crystal display (TFT-LCD), a light emitting diode
(LED) screen, or an organic light-emitting diode (OLED)
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screen, or the like.
[0053] Referring to FIG. 2, FIG. 2 is a flowchart illus-
trating an unlocking control method according to an em-
bodiment of the present disclosure, consistent with the
embodiments illustrated by the above FIG. 1. The method
is applied to a mobile terminal, which includes an appli-
cation processor (AP), a touch-control display screen,
and a fingerprint identification device. The fingerprint
identification device is coupled to the touch-control dis-
play screen. As illustrated in FIG. 2, the unlocking control
method includes the following actions.
[0054] At block 201, when a touch operation of a user
on a target area is detected, the touch-control display
screen controlled by the mobile terminal informs N fin-
gerprint identification units of the fingerprint identification
device to collect fingerprints; the N fingerprint identifica-
tion units correspond to the target area; N is a positive
integer.
[0055] At block 202, through the fingerprint identifica-
tion device, the mobile terminal controls the N fingerprint
identification units to collect the fingerprints to obtain N
fingerprint images, and then sends the N fingerprint im-
ages to the AP.
[0056] At block 203, under control of the mobile termi-
nal, the AP verifies the N fingerprint images, and then
performs a fingerprint unlocking operation when a verifi-
cation of the N fingerprint images is successful.
[0057] In one exemplary embodiment, the process of
the AP verifying the N fingerprint images controlled by
the mobile terminal, includes that: under control of the
mobile terminal, the AP respectively gains each finger-
print comparing scheme corresponding to each of the N
fingerprint identification units to obtain N fingerprint com-
paring schemes, and then the AP compares the N fin-
gerprint images with a predefined fingerprint template
based on the N fingerprint comparing schemes.
[0058] In one exemplary embodiment, the process of
the AP comparing the N fingerprint images with the pre-
defined fingerprint template based on the N fingerprint
comparing schemes under control of the mobile terminal,
includes that: under control of the mobile terminal, ac-
cording to a corresponding fingerprint comparing
scheme, the AP respectively compares each of the N
fingerprint images with the predefined fingerprint tem-
plate to obtain N comparing values, and the AP calculates
an average value of the N comparing values, then the
AP determines that the N fingerprint images are matched
with the predefined fingerprint template, when the aver-
age value is greater than a predefined threshold value.
[0059] In one exemplary embodiment, the process of
the AP verifying the N fingerprint images controlled by
the mobile terminal, includes that: under control of the
mobile terminal, the AP respectively gains a fingerprint
unlocking threshold value corresponding to each of the
N fingerprint identification units to obtain N fingerprint
unlocking threshold values, and then the AP compares
the N fingerprint images with the predefined fingerprint
template based on the N fingerprint unlocking threshold

values.
[0060] In one exemplary embodiment, the process of
the AP comparing the N fingerprint images with the pre-
defined fingerprint template based on the N fingerprint
unlocking threshold values under control of the mobile
terminal, includes that: under control of the mobile termi-
nal, the AP calculates an average value of the N finger-
print unlocking threshold values, and then the AP deter-
mines that the N fingerprint images are matched with the
predefined fingerprint template, when a comparing value
between each of the N fingerprint images and the pre-
defined fingerprint template is greater than the average
value of the N fingerprint unlocking threshold values.
[0061] In one exemplary embodiment, after the action
at block 203, the method can further includes: under con-
trol of the mobile terminal, when the N fingerprint images
are verified unsuccessfully, and the AP has determined
that the N fingerprint images are fingerprint images of
dry fingers or wet fingers, the touch-control display
screen is controlled to highlight areas corresponding to
the fingerprint identification units touched by the dry fin-
gers or the wet fingers.
[0062] It will be apparent that, according to the embod-
iments of the disclosure, when the touch operation of the
user on the target area is detected by the touch-control
display screen of the mobile terminal, the touch-control
display screen of the mobile terminal informs the N fin-
gerprint identification units of the fingerprint identification
device to collect the fingerprints; the N fingerprint identi-
fication units correspond to the target area; N is a positive
integer. The fingerprint identification device controls the
N fingerprint identification units to collect the fingerprints
to obtain the N fingerprint images, and then sends the N
fingerprint images to the AP. The AP verifies the N fin-
gerprint images, and then performs the fingerprint un-
locking operation when the verification of the N fingerprint
images is successful. In this way, the fingerprint identifi-
cation device can include fingerprint identification units
with different features, and thus, in the process of the
fingerprint unlocking, at least one fingerprint identification
unit can be used to collect the fingerprints. For features
of the fingerprint images collected by different types of
fingerprint identification units are different, the features
of the fingerprint identification device in related technol-
ogy can be enriched in a certain extent. Additionally, se-
curity of the full touch screen can be improved.
[0063] FIG. 3 illustrates a main process related to the
embodiments of the disclosure, based on inner opera-
tions of the mobile terminal 100. At block 301, the touch-
control display screen 120 detects a touch operation per-
formed on a target area by a user. At block 302, when
the touch operation of the user on the target area is de-
tected, the touch-control display screen 120 informs N
fingerprint identification units of the fingerprint identifica-
tion device 130 to collect fingerprints; the N fingerprint
identification units correspond to the target area; N is a
positive integer. At block 303, the fingerprint identification
device 130 controls the N fingerprint identification units
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to collect the fingerprints to obtain N fingerprint images,
and sends the N fingerprint images to the AP 110. At
block 304, the AP 110 verifies the N fingerprint images,
and performs a fingerprint unlocking operation when a
verification of the N fingerprint images is successful.
[0064] Referring to FIG. 4, FIG. 4 illustrate a mobile
terminal 100 provided by an embodiment of the present
disclosure, and the mobile terminal includes an applica-
tion processor (AP) 110, a touch-control display screen
120, a fingerprint identification device 130, a memory
140, and one or more programs 141. The one or more
programs 141 are stored in the memory 140, and are
configured to be executed by the AP. The programs 141
include instructions which, when executed, are config-
ured to perform the following actions: when a touch op-
eration on a target area performed by a user is detected,
controlling the touch-control display screen to inform N
fingerprint identification units of the fingerprint identifica-
tion device to collect fingerprints; the N fingerprint iden-
tification units corresponding to the target area; N being
a positive integer; controlling the N fingerprint identifica-
tion units to collect the fingerprints to obtain N fingerprint
images and sending the N fingerprint images to the AP;
controlling the AP to verify the N fingerprint images, and
perform a fingerprint unlocking operation, when a verifi-
cation of the N fingerprint images is successful.
[0065] In one exemplary embodiment, the instructions
of the programs configured to control the AP to verify the
N fingerprint images are configured to perform actions
of: controlling the AP to respectively gain a fingerprint
comparing scheme corresponding to each of the N fin-
gerprint identification units to obtain N fingerprint com-
paring schemes, and controlling the AP to compare the
N fingerprint images with a predefined fingerprint tem-
plate based on the N fingerprint comparing schemes.
[0066] In one exemplary embodiment, the instructions
of the programs configured to control by the mobile ter-
minal the AP to compare the N fingerprint images with
the predefined fingerprint template based on the N fin-
gerprint comparing schemes are configured to perform
actions of: according to a corresponding fingerprint com-
paring scheme, controlling the AP to respectively com-
pare each of the N fingerprint images with the predefined
fingerprint template to obtain N comparing values, and
controlling the AP to calculate an average value of the N
comparing values, and then to determine that the N fin-
gerprint images are matched with the predefined finger-
print template, when the average value is greater than a
predefined threshold value.
[0067] In one exemplary embodiment, the instructions
of the programs configured to control the AP to verify the
N fingerprint images are configured to perform actions
of: controlling the AP to respectively gain a fingerprint
unlocking threshold value corresponding to each of the
N fingerprint identification units to obtain N fingerprint
unlocking threshold values, and controlling the AP then
to compare the N fingerprint images with the predefined
fingerprint template based on the N fingerprint unlocking

threshold values.
[0068] In one exemplary embodiment, the instructions
of the programs configured to control the AP to compare
the N fingerprint images with the predefined fingerprint
template based on the N fingerprint unlocking threshold
values are configured to perform actions of: controlling
the AP to calculate an average value of the N fingerprint
unlocking threshold values, and controlling the AP then
to determine that the N fingerprint images are matched
with the predefined fingerprint template, when a compar-
ing value between each of the N fingerprint images and
the predefined fingerprint template is greater than the
average value of the N fingerprint unlocking threshold
values.
[0069] In one exemplary embodiment, the instructions
of the programs are further configured to perform an ac-
tion of: when the N fingerprint images are verified unsuc-
cessfully, and the AP has determined that the N finger-
print images are fingerprint images of dry fingers or wet
fingers, controlling the touch-control display screen to
highlight areas corresponding to the fingerprint identifi-
cation units touched by the dry fingers or the wet fingers.
[0070] Referring to FIG. 5, FIG. 5 is a structural sche-
matic diagram illustrating an unlocking control apparatus
500 according to an embodiment of the present disclo-
sure. The unlocking control apparatus 500 is applied to
a mobile terminal. The mobile terminal includes an ap-
plication processor (AP), a touch-control display screen,
and a fingerprint identification device. The fingerprint
identification device is coupled to the touch-control dis-
play screen. The unlocking control apparatus 500 in-
cludes a detecting unit 510, a collecting unit 520, and an
unlocking unit 530.
[0071] The detecting unit 510 is configured to control
the touch-control display screen to inform N fingerprint
identification units of the fingerprint identification device
to collect fingerprints, when a touch operation on a target
area performed by a user is detected; the N fingerprint
identification units correspond to the target area; N is a
positive integer.
[0072] The collecting unit 520 is configured to control
the N fingerprint identification units to collect the finger-
prints to obtain N fingerprint images, and is configured
to send the N fingerprint images to the AP, through the
fingerprint identification device.
[0073] The unlocking unit 530 is configured to control
the AP to verify the N fingerprint images, and control the
AP to perform a fingerprint unlocking operation when a
verification of the N fingerprint images is successful.
[0074] It will be apparent that, functions of various pro-
gram modules of the fingerprint identification device 500
can be implemented by the methods of the above method
embodiments. Detailed implementation may refer to the
descriptions of the above method embodiments, and is
not described herein again.
[0075] As illustrated in FIG. 6, another mobile terminal
is provided in an embodiment of the present disclosure.
For the convenience of description, only parts related to
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the embodiments of the present disclosure are illustrated.
For technical details that are not disclosed, reference
may be made to the method embodiments of the present
disclosure. The mobile terminal may be any terminal de-
vice selected from a group consisting of a mobile phone,
a tablet computer, a personal digital assistant (PDA), a
point of sale terminal (POS), an on-board computer. Tak-
ing a mobile terminal as a mobile phone, for example.
[0076] FIG. 6 illustrates a block diagram of a part of
the structure of a mobile phone related to the mobile ter-
minal provided by the embodiment of the present disclo-
sure. Referring to FIG. 6, the mobile phone includes a
radio frequency (RF) circuit 910, a memory 920, an input
unit 930, a sensor 950, an audio circuit 960, a wireless
fidelity (Wi-Fi) module 970, an application processor (AP)
980, and a power supply 990 and other components.
Those skilled in the art should understand that, the struc-
ture of the mobile phone illustrated in FIG. 6 is not limit
the mobile phone of the present disclosure. The structure
can include more or less components, or some compo-
nents can be combined, or components can be arranged
in a different way.
[0077] Each component of the mobile phone will be
specifically introduced below in combination with the ac-
companying FIG. 6.
[0078] The input unit 930 may be configured to receive
input numerical or character information, and generate
key signal inputs related to user settings and function
controls of the mobile phone. Specifically, the input unit
930 may include a touch-control display screen 933, a
fingerprint identification device 931, and other input de-
vices 932. The fingerprint identification device 931 is
combined to the touch-control display screen 933. The
input unit 930 may further include other input devices
932. Specifically, the other input devices 932 may in-
clude, but are not limited to one or more of a physical
key, a function key (for example a volume control key, a
switch key, and so on), a trackball, a mouse, a joystick,
and so on. The touch-control display screen 933 informs
N fingerprint identification units of the fingerprint identifi-
cation device 931 to collect fingerprints, when a touch
operation on a target area performed by the user is de-
tected; the N fingerprint identification units correspond
to the target area; N is a positive integer. The fingerprint
identification device 931 controls the N fingerprint iden-
tification units to collect the fingerprints to obtain N fin-
gerprint images, and sends the N fingerprint images to
the AP 980. The AP 980 verifies the N fingerprint images,
and performs a fingerprint unlocking operation when a
verification of the N fingerprint images is successful.
[0079] The AP 980 is a control center for the mobile
phone that uses various interfaces and lines to connect
various components of the mobile phone, performs var-
ious functions and processes data of the mobile phone
by running or executing software programs and/or mod-
ules stored in the memory 920, and invoking data stored
in the memory 920, thereby overall monitoring the mobile
phone. Alternatively, the AP 980 may include one or more

processing units. Preferably, the AP 980 may integrate
an application processor and a modem processor. The
application processor mainly deals with the operating
system, user interface, application programs, and so on.
The modem processor mainly deals with wireless com-
munication. It should be understood that, the above mo-
dem processor may not be integrated into the AP 980.
[0080] The memory 920 may include a high-speed ran-
dom access memory, and may further include non-tran-
sitory storage device, for example at least one magnetic
disk storage device, flash memory device, or other tran-
sitory solid-state storage device.
[0081] The RF circuit 910 may be configured for the
reception and transmission of information. In general, the
RF circuit 910 includes, but not limited to, an antenna, at
least one amplifier, a transceiver, a coupler, a low noise
amplifier (LNA), a duplexer, and so on. In addition, the
RF circuit 910 may also communicate with the network
and other devices by wireless communication. The above
wireless communication may use any communication
standard or protocol, which includes, but not limited to
Global System of Mobile communication (GSM), General
Packet Radio Service (GPRS), Code Division Multiple
Access (CDMA), Wideband Code Division Multiple Ac-
cess (WCDMA), Long Term Evolution (LTE), e-mail,
Short Messaging Service (SMS), and so on.
[0082] The mobile phone may further include at least
one sensor 950, such as a light sensor, a motion sensor,
and other sensors. Specifically, the light sensor may in-
clude an ambient light sensor and a proximity sensor.
The ambient light sensor may adjust the brightness of
the touch-control display screen according to the bright-
ness of ambient light. The proximity sensor may turn off
the touch-control display screen and/or backlight when
the mobile phone is near the ear. As a kind of motion
sensor, the accelerometer sensor can detect the accel-
eration in all directions (usually three axes), and can de-
tect the magnitude and direction of gravity at rest. The
accelerometer sensor can be used to identify the gesture
of the mobile phone (for example horizontal and vertical
screen switching, related Games, magnetometer attitude
calibration), vibration identification related functions (for
example pedometer, percussion), and so on. The mobile
phone can also be equipped with other sensors, for ex-
ample gyroscopes, barometers, hygrometers, thermom-
eters, infrared sensors, and so on, and details are not
described herein again.
[0083] The audio circuitry 960, the speaker 961, and
microphone 962 provide audio interfaces between the
user and the mobile phone. The audio circuit 960 may
transmit the received electrical signal converted from au-
dio data to the speaker 961, and then the electrical signal
is converted into a sound signal for playing by the speaker
961. On the other hand, the microphone 962 converts
collected sound signal into an electrical signal, which is
received by the audio circuit 960 and is converted into
an audio signal. The audio signal is played and processed
by the AP 980, and then is sent to another mobile phone
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via the RF circuit 910, for example. Or, the audio data is
played to the memory 920 for further processing.
[0084] Wi-Fi is a short-range wireless transmission
technology. With the Wi-Fi module 970, the mobile phone
can help users send and receive e-mail, browse the web,
access streaming media, and so on, which provides us-
ers with wireless broadband Internet access. Although
the Wi-Fi module 970 is illustrated in FIG. 6, however, it
should be understood that, the Wi-Fi module 970 is not
a necessary component of a mobile phone, and can be
completely omitted as needed without changing the es-
sence of the disclosure.
[0085] The mobile phone further includes a power sup-
ply 990 (for example a battery) for powering various com-
ponents. Preferably, the power supply can be logically
connected to the AP980 via a power management sys-
tem, to manage charging, discharging, power manage-
ment functions, and so on, through the power manage-
ment system.
[0086] Although not illustrated, the mobile phone may
further include a camera, a Bluetooth module, and so on,
and details are not described herein again.
[0087] In the foregoing embodiments illustrated in FIG.
2 or FIG. 3, each operation of the method may be imple-
mented based on the structure of the mobile phone.
[0088] In the foregoing embodiments illustrated in FIG.
4 and FIG. 5, function of each unit may be implemented
based on the structure of the mobile phone.
[0089] An embodiment of the present disclosure fur-
ther provides a non-transitory computer-readable stor-
age medium. The non-transitory computer-readable stor-
age medium is configured to store computer programs
for electronic data interchange. The computer programs
are operable with a computer to perform some or all of
the operations of any one of the method for displaying a
fingerprint area as described in the above method em-
bodiments.
[0090] An embodiment of the present disclosure fur-
ther provides a computer program product. The computer
program product includes a non-transitory computer-
readable storage medium for storing computer pro-
grams. The computer programs are operable to cause a
computer to execute some or all of the operations of any
one of the unlocking control methods as described in the
above method embodiments.
[0091] It should be noted that, for the foregoing method
embodiments, for a brief description, all of the method
embodiments are described as a series of operation com-
binations. However, those skilled in the art should under-
stand that the present disclosure is not limited by the
described sequence of operations, as certain steps may
be performed in other sequences or concurrently accord-
ing to the present disclosure. Secondly, those skilled in
the art should also know that the embodiments described
in the specification belong to the preferred embodiments,
and the actions and modules involved are not necessarily
required by the present disclosure.
[0092] In the foregoing embodiments, descriptions of

each embodiment are emphasized respectively, and
parts which are not elaborated in a certain embodiment
may subject to relevant descriptions of other embodi-
ments.
[0093] It should be understood that, the device dis-
closed in embodiments provided herein may be imple-
mented in other ways. For example, the device embod-
iments described above are merely illustrative, for in-
stance, the division of the unit is only a logical function
division and there can be another way of division during
actual implementations, for example, multiple units or
components may be combined or may be integrated into
another system, or some features may be ignored or not
performed. In addition, coupling or communication con-
nection between each displayed or discussed compo-
nent may be direct coupling or communication connec-
tion, or may be indirect coupling or communication
among devices or units via some interfaces, and may be
electrical and mechanical or adopt other forms.
[0094] The units described as separate components
may or may not be physically separate, the components
illustrated as units may or may not be physical units, and
namely they may be in the same place or may be distrib-
uted to multiple network units. Part or all of the units may
be selected per actual needs to achieve the purpose of
the technical solutions of the embodiments.
[0095] In addition, the functional units in various em-
bodiments of the present disclosure may be integrated
in one processing unit, or each unit may be physically
present, or two or more units may be integrated in one
unit. The above-mentioned integrated unit may be imple-
mented in the form of hardware, or in the form of hardware
plus software function unit.
[0096] The integrated units may be stored in a non-
transitory computer-readable storage medium, if the in-
tegrated units are implemented in the form of software
functional modules and sold or used as an independent
product. Base on this understanding, the technical solu-
tion of the present disclosure essentially, or the part con-
tributing to the prior art, or all or a part of the technical
solution may be implemented in the form of a software
product. The computer software product is stored in a
storage medium, and includes several instructions for
causing a computer device (which may be a personal
computer, a server, a network device and so on) to ex-
ecute some or all of the steps of the method according
to each embodiment of the present disclosure. The fore-
going storage medium includes various media capable
of storing program codes, for example a flash disk, a
read-only memory (ROM), a random access memory
(RAM), a removable hard disk, a magnetic disk, or an
optical disk and so on.
[0097] Those skilled in the art should understand that
all or part of the steps of the various methods in the fore-
going embodiments may be implemented by a program
instructing relevant hardware. The program may be
stored in a non-transitory computer-readable memory,
and the memory may include a flash disk, a ROM, a RAM,
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a magnetic disk, or an optical disk and so on.
[0098] The embodiments of the present disclosure are
described in detail above, specific examples are used
herein to describe the principle and implementation man-
ners of the present disclosure. The description of the
above embodiments is merely used to help understand
the method and the core idea of the present disclosure.
Meanwhile, those skilled in the art may make modifica-
tions to the specific implementation manners and the ap-
plication scope according to the idea of the present dis-
closure. In summary, the contents of the specification
should not be construed as limiting the present disclo-
sure.

Claims

1. A fingerprint identification device (130, 931), com-
prising N fingerprint identification units (101, 102,
103, 104) each of which has a fingerprint collecting
surface (10), a fingerprint collecting surface (10) of
at least one of the N fingerprint identification units
(101, 102, 103, 104) being configured to wait for a
touch of a user in a process of fingerprint collecting,
the fingerprint identification device (130, 931) at least
comprising two types of fingerprint identification
units (101, 102, 103, 104).

2. The fingerprint identification device (130, 931) of
claim 1, wherein the N fingerprint identification units
(101, 102, 103, 104) are distributed in an array.

3. The fingerprint identification device (130, 931) of
claim 1 or 2, wherein the fingerprint collecting sur-
faces (10) of adjacent fingerprint identification units
of the N fingerprint identification units (101, 102, 103,
104) are not overlapped.

4. A mobile terminal (100), comprising an application
processor (AP, 110, 980), a touch-control display
screen (120, 933), and the fingerprint identification
device (130, 931) of any one of claims 1 to 3;
wherein the touch-control display screen (120, 933)
is configured to inform the N fingerprint identification
units (101, 102, 103, 104) of the fingerprint identifi-
cation device (130, 931) corresponding to a target
area to collect fingerprints, when a touch operation
of the user on the target area is detected; N being a
positive integer;
wherein the fingerprint identification device (130,
931) is configured to control the N fingerprint identi-
fication units (101, 102, 103, 104) to collect the fin-
gerprints to obtain N fingerprint images, and is con-
figured to send the N fingerprint images to the AP
(110, 980); and
wherein the AP (110, 980) is configured to verify the
N fingerprint images, and perform a fingerprint un-
locking operation when a verification of the N finger-

print images is successful.

5. The mobile terminal (100) of claim 4, wherein the AP
(110, 980) configured to verify the N fingerprint im-
ages is configured to:

obtain N fingerprint comparing schemes, where-
in each of the N fingerprint comparing schemes
corresponds to each of the N fingerprint identi-
fication units (101, 102, 103, 104); and
compare the N fingerprint images with a prede-
fined fingerprint template based on the N finger-
print comparing schemes.

6. The mobile terminal (100) of claim 5, wherein the AP
(110, 980) configured to compare the N fingerprint
images with the predefined fingerprint template
based on the N fingerprint comparing schemes is
configured to:

compare each of the N fingerprint images with
the predefined fingerprint template according to
a corresponding fingerprint comparing scheme,
to obtain N comparing values;
calculate an average value of the N comparing
values; and
determine that the N fingerprint images are
matched with the predefined fingerprint tem-
plate when the average value is greater than a
predefined threshold value.

7. The mobile terminal (100) of claim 4, wherein the AP
(110, 980) configured to verify the N fingerprint im-
ages is configured to:

obtain N fingerprint unlocking threshold values,
wherein each of the N fingerprint unlocking
threshold values corresponds to each of the N
fingerprint identification units (101, 102, 103,
104); and
compare the N fingerprint images with a prede-
fined fingerprint template based on the N finger-
print unlocking threshold values.

8. The mobile terminal (100) of claim 7, wherein the AP
(110, 980) configured to compare the N fingerprint
images with the predefined fingerprint template
based on the N fingerprint unlocking threshold val-
ues is configured to:

calculate an average value of the N fingerprint
unlocking threshold values; and
determine that the N fingerprint images are
matched with the predefined fingerprint tem-
plate, when a comparing value between each of
the N fingerprint images and the predefined fin-
gerprint template is greater than the average val-
ue.
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9. The mobile terminal (100) of claim 4, wherein the AP
(110, 980) is further configured to:
control the touch-control display screen (120, 933)
to highlight areas corresponding to the fingerprint
identification units (101, 102, 103, 104) touched by
dry fingers or wet fingers, when the verification of
the N fingerprint images is failed and the N fingerprint
images are fingerprint images of the dry fingers or
the wet fingers.

10. An unlocking control method, applied to a mobile ter-
minal (100) comprising an application processor
(AP, 110, 980), a touch-control display screen (120,
933), and the fingerprint identification device (130,
931) of any one of claims 1 to 3; the method com-
prising:

controlling, by the mobile terminal (100), the
touch-control display screen (120, 933) to inform
the N fingerprint identification units (101, 102,
103, 104) of the fingerprint identification device
(130, 931) corresponding to a target area to col-
lect fingerprints, when a touch operation of a us-
er on the target area is detected; N being a pos-
itive integer;
controlling, by the mobile terminal (100) through
the fingerprint identification device (130, 931),
the N fingerprint identification units (101, 102,
103, 104) to collect the fingerprints to obtain N
fingerprint images, and sending the N fingerprint
images to the AP (110, 980); and
verifying, by the AP (110, 980) under control of
the mobile terminal (100), the N fingerprint im-
ages, and performing a fingerprint unlocking op-
eration when a verification of the N fingerprint
images is successful.

11. The method of claim 10, wherein the verifying, by
the AP (110, 980) under control of the mobile terminal
(100), the N fingerprint images comprises:

obtaining, by the AP (110, 980) under control of
the mobile terminal (100), N fingerprint compar-
ing schemes with each of the N fingerprint com-
paring schemes corresponding to each of the N
fingerprint identification units (101, 102, 103,
104); and
comparing, by the AP (110, 980) under control
of the mobile terminal (100), the N fingerprint
images with a predefined fingerprint template
based on the N fingerprint comparing schemes.

12. The method of claim 11, wherein the comparing, by
the AP (110, 980) under control of the mobile terminal
(100), the N fingerprint images with a predefined fin-
gerprint template based on the N fingerprint compar-
ing schemes, comprises:

comparing, by the AP (110, 980) under control
of the mobile terminal (100), each of the N fin-
gerprint images with the predefined fingerprint
template according to a corresponding finger-
print comparing scheme, to obtain N comparing
values;
calculating an average value of the N comparing
values by the AP (110, 980); and
determining, by the AP (110, 980), that the N
fingerprint images are matched with the prede-
fined fingerprint template, when the average val-
ue is greater than a predefined threshold value.

13. The method of claim 10, wherein the verifying, by
the AP (110, 980) under control of the mobile terminal
(100), the N fingerprint images, comprises:

obtaining, by the AP (110, 980) under control of
the mobile terminal (100), N fingerprint unlock-
ing threshold values, wherein each of the N fin-
gerprint unlocking threshold values corre-
sponds to each of the N fingerprint identification
units (101, 102, 103, 104); and
comparing, by the AP (110, 980), the N finger-
print images with a predefined fingerprint tem-
plate based on the N fingerprint unlocking
threshold values.

14. The method of claim 13, wherein the comparing, by
the AP (110, 980) under control of the mobile terminal
(100), the N fingerprint images with a predefined fin-
gerprint template based on the N fingerprint unlock-
ing threshold values, comprises:

calculating, by the AP (110, 980) under control
of the mobile terminal (100), an average value
of the N fingerprint unlocking threshold values;
and
determining, by the AP (110, 980), that the N
fingerprint images are matched with the prede-
fined fingerprint template, when a comparing
value between each of the N fingerprint images
and the predefined fingerprint template is great-
er than the average value.

15. A non-transitory computer-readable storage medi-
um, wherein the non-transitory computer-readable
storage medium is configured to store computer pro-
grams for electronic data interchange, and the com-
puter programs are operable with a computer to per-
form the method of any one of claims 10 to 14.
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