(19)

Europdisches
Patentamt

European
Patent Office

9

Office européen

des brevets (11) EP 3 322 199 B1
(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.:
of the grant of the patent: HO4R 1/10 (2006.01) A61B 5/00 (2006.01)
23.10.2019 Bulletin 2019/43
(86) International application number:
(21) Application number: 16876975.0 PCT/CN2016/090611
(22) Date of filing: 20.07.2016 (87) International publication number:
WO 2017/117970 (13.07.2017 Gazette 2017/28)
(54) HEADSET AND METHOD HAVING BIOMETRIC FEATURE DETECTION FUNCTION
KOPFHORER MIT ERKENNUNG VON BIOLOGISCHEN MERKMALEN, UND VERFAHREN ZUR
ERKENNUNG BIOLOGISCHER MERKMALE
CASQUE ET PROCEDE D’INTERACTION AVEC FONCTION DE DETECTION DE
CARACTERISTIQUES BIOMETRIQUES
(84) Designated Contracting States: * LIU, Hexing
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB Shenzhen
GRHRHUIEISITLILTLULV MC MKMT NL NO Guangdong 518000 (CN)
PL PT RO RS SE SI SK SM TR e ZHAO, Lei
Shenzhen
(30) Priority: 05.01.2016 CN 201610005702 Guangdong 518000 (CN)
(43) Date of publication of application: (74) Representative: Sticht, Andreas
16.05.2018 Bulletin 2018/20 Kraus & Weisert
Patentanwalte PartGmbB
(73) Proprietor: Shenzhen Goodix Technology Co., Ltd. Thomas-Wimmer-Ring 15
Futian Free Trade Zone 80539 Miinchen (DE)
Shenzhen, Guangdong 518000 (CN)
(56) References cited:
(72) Inventors: WO-A1-2014/057921 CN-A-102 006 528
e LIU, Chang CN-A-104 202 691 CN-A-104 244 125
Shenzhen CN-A-105 451 115 US-A1-2001 046 304

Guangdong 518000 (CN)
WANG, Haixiang
Shenzhen

Guangdong 518000 (CN)

US-A1-2004 209 569
US-A1-2012 156 933
US-A1-2015 312 669

US-A1-2006 102 171
US-A1- 2015 257 662

EP 3 322 199 B1

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 322 199 B1 2

Description
TECHNICAL FIELD

[0001] Embodiments of the present application relate
to the technical field of wearable devices, and in partic-
ular, relates to a headphone with a biological feature de-
tection function, an interaction system and a biological
feature detection method.

BACKGROUND

[0002] Headphones are an entertainment tool fre-
quently used by people, and are small in size and con-
venient to wear. Therefore, the headphones are widely
used in people’s life and work. For example, people may
listen to music via the headphones while they are doing
morning exercise, and may wear the headphones to
watch videos, enjoy music and practice their English lis-
tening when they are going to work or going home after
work.

[0003] However, with the development and advance-
ment of science and technology, the function of the head-
phone is not limited to the single function of a traditional
headphone. Smart headphones are being used among
people. For example, smart headphones capable of de-
tecting heart rate information of human bodies by detect-
ing vibration at the auricle are well populated. Currently,
a variety of headphones capable of detecting biological
feature information of human bodies are welcome. The
biological features may be categorized into physiological
features (for example, fingerprint, face image, iris, palm
print and the like) and behavior features (for example,
gait, voice, handwriting and the like). The biological fea-
ture detection signifies identification and identity authen-
tication of an individual based on the unique biological
features of the individual.

[0004] At present, headphones capable of detecting
the heat rate information of human bodies are available
in the prior art. However, such information detection is
practiced by using an external mechanical key on a head-
phone. That is, in such headphones, users’ manual op-
erations on external the mechanical key on the head-
phones are needed, such that the headphones are man-
ually switchable between a voice call mode and a heart
rate detection mode. For example, when a user holds
too many articles on his or her hands, such headphones
are not convenient to use. Therefore, the headphones in
the prior art need users’ manual operations on the me-
chanical keys on the headphones to implement the bio-
logical feature detection function. As a result, conven-
ience of users’ operation, application scope and user ex-
perience are all affected.

[0005] US 2012/0156933 A1 discloses a biosensor,
smart phone and headset connected by an interface de-
vice.

[0006] US 2015/0312669 A1 discloses a user terminal
device including an ear accessory.

10

20

25

30

35

40

45

50

55

SUMMARY

[0007] In view of the above defect of the headphone
for implementing biological feature detection in the prior
art, embodiments of the present application provide a
headphone with a biological feature detection function,
which is capable of completely automatically implement-
ing the biological feature detection function.

[0008] To solve the above technical problem, the em-
bodiments of the present application provides a head-
phone with a biological feature detection function, includ-
ing: a loudspeaker for playing audios and a microphone
for making calls, wherein the headphone furtherincludes:

a biological feature detection module, configured to
detect a biological feature of a user;

a mode switching module, configured to switch, un-
der control of a control module, to determine whether
the headphone is in a working mode supporting a
biological feature detection mode;

a first communication module, configured to carry
out communication between the headphone and a
smart terminal;

a control module, configured to detect and determine
whether aninstruction is received from the smart ter-
minal, and control, according to the instruction re-
ceived from the smart terminal, the biological feature
detection module, the mode switching module, the
power management module and the first communi-
cation module to work, and further configured to
parse the biological feature from the biological fea-
ture detection module under control of the instruction
received from the smart terminal, and transmit the
parsed biological feature to the smart terminal via
the first communication module; and

a power management module, configured to supply
power to modules in the headphone.

[0009] In an optional embodiment of the embodiments
of the presentapplication, the headphone includes a con-
nection member configured to connect the headphone
to the smart terminal to implement information interaction
between the headphone and the smart terminal, and the
smart terminal includes a headphone jack, the connec-
tion member mating with the headphone jack.

[0010] Inan optional embodiment of the embodiments
of the present application, the connection member in-
cludes a first end configured to be electrically connected
to the headphone jack, and the mode switching module
is configured to select, via switching, the connection of
the first end with the microphone or connection with the
first communication module, to determine whether the
headphone is in the working mode supporting the bio-
logical feature detection mode.
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[0011] In an optional embodiment of the embodiments
of the present application, the mode switching module
includes a switch array configured to select, via switching
and under control of the control module, to select the
connection of the first end with the microphone or con-
nection with the first communication module, the switch
array being simultaneously electrically connected to the
power management module.

[0012] In an optional embodiment of the embodiments
of the present application, the power management mod-
ule includes a voltage conversion submodule; and when
the connection member is connected to the smart termi-
nal, the power management module is powered on by
the smart terminal, and the voltage conversion submod-
ule is configured to convert electric energy supplied by
the smart terminal into power desired by the modules in
the headphone to supply power to the modules.

[0013] In an optional embodiment of the embodiments
of the present application, the power management mod-
ule further includes a startup buffering submodule con-
figured to buffer a power-on process, wherein the startup
buffering submodule is connected between the mode
switching module and the voltage conversion submod-
ule.

[0014] In an optional embodiment of the embodiments
of the present application, the power management mod-
ule further includes a stabilization submodule configured
to stabilize a process of supplying power to the modules
in the headphone, wherein the stabilization submodule
is connected between the startup buffering submodule
and the switch array.

[0015] In an optional embodiment of the embodiments
of the present application, the power management mod-
ule further includes an energy storage submodule con-
nected to an output terminal of the voltage conversion
submodule; and when the connection member is con-
nected to the smart terminal, the voltage conversion sub-
module in the power management module is configured
to convert electric energy supplied by the smart terminal
to charge the energy storage submodule.

[0016] In an optional embodiment of the embodiments
of the present application, the connection member in-
cludes a second end configured to electrically connect
the headphone jack of the smart terminal to a left sound
channel of the loudspeaker and a third end configured
to electrically connect the headphone jack of the smart
terminal to a right sound channel of the loudspeaker; the
first communication module is configured to receive an
instruction from the smart terminal via the first end or the
second end or the third end; and the first communication
module is configured to transfer the parsed biological fea-
ture to the smart terminal via the first end.

[0017] In an optional embodiment of the embodiments
ofthe present application, the biological feature detection
mode includes: detecting a biological feature, parsing a
detected biological feature, and transferring a parsed bi-
ological feature to a smart terminal.

[0018] In an optional embodiment of the embodiments
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of the present application, the biological feature detection
module includes: a detection submodule configured to
detect the biological feature of the user, and a signal
processing submodule configured to process the detect-
ed biological feature.

[0019] In an optional embodiment of the embodiments
of the present application, the detection submodule in-
cludes: a light source configured to irradiate a detected
region of the user, a driver configured to drive the light
source to emitlight, an photoelectric converter configured
to receive an optical signal reflected by the detected re-
gion and convert the optical signal into a current signal,
a current-voltage converter configured to convertthe cur-
rent signal into a voltage signal, and an analog-to-digital
converter configured to perform an analog-to-digital con-
version for the voltage signal.

[0020] To better solve the above technical problem,
the embodiments of the present application further pro-
vide a biological feature detection method based on a
headphone, including the following steps:

S10: detecting and judging whether an instruction
for performing biological feature detection is current-
ly received from a smart terminal, if the instruction
is received, performing step S20, and otherwise,
continuously performing step S10;

S20: detecting and judging whether a call instruction
is currently received from the smart terminal, if the
call instruction is received, performing step S40, and
otherwise, performing step S30;

S30: controlling a headphone to perform biological
feature detection fora user, such that the headphone
enters a working mode supporting a biological fea-
ture detection mode; and

S40: controlling the headphone to enter a working
mode supporting a call mode and returning to step
S10 upon completion of the call.

[0021] To better solve the above technical problem,
the embodiments of the present application provide an
interaction system, including a smart terminal and a
headphone configured to interact with the smartterminal.
The headphone is any of the above described head-
phones with the biological feature detection function. The
smartterminal includes a second communication module
which communicates with a first communication module
in the headphone and a control and processing module
configured to control and process an interaction process
between the smart terminal and the headphone.

[0022] The headphone with the biological feature de-
tection function according to this embodiment of the
present application switches the working mode under
control of the smart terminal. Therefore, the headphone
is capable of implement working mode switching under
control of the smart terminal, to enable the headphone
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to be in the working node supporting the biological feature
detection mode, so as to implement the biological feature
detection function. Specifically, the power management
module supplies power to the modules in the headphone,
to ensure that the modules in the headphone normally
work. The control module controls, according to the in-
struction from the smart terminal, the mode switching
module to determine whether the headphone is in the
working mode supporting the biological feature detection
mode. Therefore, when the smart terminal issues the in-
struction for performing the biological feature detection,
the headphone may automatically implement the biolog-
ical feature detection according to the instruction from
the smart terminal under control of the control module.
The whole process that the headphone implements the
biological feature detection function is practiced accord-
ing to the instruction from the smart terminal, and during
this process the user does not need to manually operate
the headphone. Therefore, the biological feature detec-
tion function may be automatically implemented in the
whole process, and thus the headphone has the advan-
tages of simple and convenient operations, good user
experience, wide application scope, and good practica-
bility.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

FIG. 1 is a schematic structural diagram of an inter-
action systemformed by a wired connection between
a smart terminal and a headphone according to the
present application;

FIG. 2 is a schematic structural diagram of interac-
tions between a power management module, a bio-
logical feature detection module and a control mod-
ule according to an optional embodiment of the
present application;

FIG. 3 is a schematic partial structural diagram of
interactions between a control module, and a mode
switching module, a first communication module and
a power management module according to an op-
tional embodiment of the present application;

FIG. 4 is a schematic diagram of a biological feature
detection method based on a headphone according
to the present application;

FIG. 5is a schematic diagram of a biological feature
detection method based on a headphone according
toan optional embodiment of the present application;
and

FIG. 6 is a schematic diagram of mode switching by
a mode switching module according to an optional
embodiment of the present application.
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DETAILED DESCRIPTION

[0024] For better understanding of embodiments of the
present application, the embodiments of the present ap-
plication are thoroughly described with reference to rel-
evant accompanying drawings. The accompanying
drawings show preferred embodiments of the embodi-
ments of the present application. However, the embodi-
ments of the present application may be implemented in
a plurality of forms or ways, and are not limited to the
embodiments described herein. On the contrary, the em-
bodiments described herein are intended to make the
disclosure of the embodiments of the present application
more clearly and thoroughly understood.

[0025] Unless otherwise defined, all the technical and
scientific terms used in this specification convey the
same meanings as the meanings commonly understood
by a person skilled in the art to which the embodiments
of the present application pertain. Additionally, the terms
used in the specification of the embodiments of the
present application are merely for describing the objec-
tive of the specific embodiments, and are not intended
to limit the embodiments of the present application.
[0026] Referring to FIG. 1 to FIG. 3, an embodiment
of the present application provides a headphone 30 with
a biological feature detection function, which may imple-
ment the basic audio playing function and call function
of a headphone. The headphone 30 according to this
embodiment of the present application mainly includes:
aloudspeaker 22 (which is also referred to as a speaker)
for playing audios and a microphone 21 for making calls.
The headphone 30 further includes: a biological feature
detection module 33, configured to detect a biological
feature of a user; a mode switching module 31, config-
ured to switching a working mode of the headphone 30
supporting or not supporting biological feature detection
according to a decision by a control module that whether
the headphone detects or not detects biological feature;
a first communication module 35, configured to carry out
communication between the headphone and a smart ter-
minal; a control module 34, configured to detect and de-
termine whether an instruction is received from the smart
terminal, and control, according to the instruction re-
ceived from the smart terminal, the biological feature de-
tection module 33, the mode switching module 31, the
power management module 32 and the first communi-
cation module 35 to work, and further configured to parse
the biological feature from the biological feature detection
module 33 under control of the instruction received from
the smart terminal, and transmit the parsed biological
feature to the smart terminal via the first communication
module 35; and a power management module 32, con-
figured to supply power to modules in the headphone 30.
[0027] The headphone 30 according to this embodi-
ment of the present application may not be simultane-
ously in a call mode and a biological feature detection
mode (that is, the headphone 30 may be in either the call
mode or the biological feature detection mode). There-
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fore, the mode switching module 31 needs to switch a
part of working modes of the headphone 30 under control
of the control module 34. That is, the headphone 30 with
the biological feature detection function according to this
embodiment of the present application switches the
working mode under control of the smart terminal, to en-
able the headphone 30 to be in the working mode sup-
porting the biological feature detection mode, so as to
implement the biological feature detection function. Spe-
cifically, the power management module 32 supplies
power to the modules in the headphone 30, to ensure
that the modules in the headphone 30 normally work.
The control module 34 controls, according to the instruc-
tion from the smart terminal, the mode switching module
31 to determine whether the headphone 30 is in the work-
ing mode supporting the biological feature detection
mode. Therefore, when the smart terminal issues the in-
struction for performing the biological feature detection,
the headphone 30 may automatically implement the bi-
ological feature detection according to the instruction
from the smart terminal under control of the control mod-
ule 34. The whole process that the headphone 30 imple-
ments the biological feature detection function is prac-
ticed according to the instruction from the smart terminal,
and during this process the user does not need to man-
ually operate the headphone 30. Therefore, the biological
feature detection function may be automatically imple-
mented in the whole process, and the operations are sim-
ple and convenient. In addition, the headphone 30 ac-
cording to this embodiment of the present application has
a loudspeaker 22 and a microphone 21, and therefore
the headphone 30 supports the audio and call function.
As such, the headphone 30 may simultaneously work in
a biological feature detection mode and an audio mode
(or in another information interaction mode). That is, the
headphone 30 may select, under control of the control
module 34, whether the headphone is in the working
mode supporting the biological feature detection mode.
The headphone 30 according to this embodiment of the
present application may implement the basic audio play-
ing functions such as listening music, answering calls
and the like, and may implement the basic call function
(which may be voice calls or may be a call function with
the video function) of the headphone 30 by using the
microphone 21. Therefore, the headphone 30 according
to this embodiment of the present application has pow-
erful functionality, and has the advantages of convenient
usage, good user experience, wide application scope
and good practicability.

[0028] The control module 34 is further configured to
parse the biological feature from the biological feature
detection module 33 under control of the instruction from
the smart terminal. The parsing may include processing
the biological feature as follows: for example, filtering and
denoising in the early stage, information calculation and
analysis of the specific signal of the biological feature
and the like (for example, filtering the noise in the signal,
judging and filtering the interference caused by move-
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ment, calculating the heart beat rate based on the regular
variation of the voltage, processing the heart beat data
into diagram data, comparing to determine whether the
user’s heartbeatis normal and the like, and sending such
parsed data to a mobile phone via the first communication
module 35 such that the data is displayed to the user via
the mobile phone); the parsing may also include filtering
and denoising, signal modulation, demodulation and the
like operations in the early stage, such that the head-
phone 30 provides initial data of the biological feature of
the user to the mobile phone, and the mobile phone per-
forms operations such as calculation, analysis and the
like.

[0029] The headphone 30 according to this embodi-
ment of the present application may be in a wired struc-
ture or a wireless structure. That is, the headphone may
carry out information interaction with the smart terminal
(forexample, a mobile phone oraPad) inawired manner,
or may carry out information interaction with the smart
terminal in a wireless manner. The specific interactive
communication may be based on various communication
manners in the prior art, which is not described herein
any further.

[0030] Inan optional embodiment of the embodiments
of the present application, the headphone 30 interacts
with the smart terminal in a wired manner, and has the
advantages of lowering the cost and the like. The em-
bodiments of the present application are described here-
inafter with reference to the wired interaction manner.
Referring to FIG. 2 and FIG. 3, the headphone 30 in-
cludes a connection member 10 configured to connect
the headphone to the smart terminal to implement infor-
mation interaction between the headphone 30 and the
smart terminal, and the smart terminal includes a head-
phone jack, the connection member 10 mating with the
headphone jack. That is, the headphone 30 implements
wired communication with the smart terminal via the con-
nection member 10. In an optional embodiment of the
embodiments of the present application, the connection
member 10 includes a first end 12 configured to be elec-
trically connected to the headphone jack, and the mode
switching module 31 is configured to select, via switching,
the connection of the first end 12 with the microphone or
connection with the first communication module 35, to
determine whether the headphone 30 is in the working
mode supporting the biological feature detection mode.
Referring to FIG. 1 to FIG. 6, when the first end is con-
nected to the microphone via the mode switching module,
the headphone is in the call mode, thatis, the headphone
may be used for making calls; and when the first end is
connected to the first communication module via the
mode switching module (the first end may be only elec-
trically connected to one of the microphone and the first
communication module), the headphone is in the biolog-
ical feature detection mode, that is, the headphone may
be also used for biological feature detection.

[0031] Moreoptionally, the headphone 30 may be pow-
ered by the smart terminal, and when the connection
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member 10 is connected to the smart terminal, the power
management module 32 is powered on by the smart ter-
minal, such that power is supplied to the modules (mod-
ules/elements in the headphone which need power) in
the headphone 30. Specifically, the power management
module 32 includes a voltage conversion submodule
configured to convert the electric energy supplied by the
smart terminal into power desired by the modules in the
headphone 30, such that the modules in the headphone
30 are supplied with power. As such, the headphone 30
may be compatible with more power supply manners,
such that the headphone 30 may still work even if the
internal power supply is exhausted. In this way, the work-
ing duration of the headphone may be prolonged, and
thus the practicability thereof is extended.

[0032] In the embodiment illustrated in FIG. 2, the
mode switching module 31 is simultaneously electrically
connected to the first end 12, the microphone 21, the
power management module 32 and the control module
34. The mode switching module 31 includes a switch
array 311 controlled by the control module 34. The switch
array 311 select, via switching under control of the control
module, the connection of the first end 12 with the micro-
phone 21 or connection with the first communication
module 35, such that connections or disconnections be-
tween the relevant modules in the headphone 30 and the
smart terminal are controlled under the instruction from
the control module 34. Optionally, the microphone 21
maintains a constantly-connected state with the first end
12 of the connection member 10 by using a part of switch-
es in the switch array, such that the microphone 21 and
the smart terminal are in a constantly-connected state.
As such, the initial state of the microphone is in a con-
nected state, such that the defaultinitial state of the head-
phone 30 is a state in which the headphone is compatible
with the call mode. (Nevertheless, the initial state of the
headphone 30 may also be made not to support the call
mode by using the switch array.) The first end 12 may
select, via switching, to be electrically connected to only
one of the microphone 21 and the first communication
module 35 by using the switch array in the mode switch-
ing module 31, such that the headphone 30 is capable
of automatically controlling the switch array according to
the instruction from the smart terminal under control of
the control module 34 of the headphone 30, to automat-
ically determine whether the headphone 30 enters the
working mode supporting the biological feature detection
mode. Therefore, no mechanical key needs to be ar-
ranged on the headphone 30, and thus the user does not
need to manually operate the mechanical key. Even in
such cases, the headphone 30 is capable of automati-
cally performing the biological feature detection opera-
tion in the whole process.

[0033] In an optional embodiment, that is, in the op-
tional embodiment where the headphone 30 is powered
by the smart terminal, the switch array 311 enables the
first end 12 to be simultaneously electrically connected
to the power management module 32, such thatthe smart

10

15

20

25

30

35

40

45

50

55

terminal and the power management module 32 in the
headphone 30 are constantly in an electrically connected
state (nevertheless, in other embodiments, the smart ter-
minal and the power management module 32 in the head-
phone 30 may not be constantly in an electrically con-
nected state). In this way, the smart terminal may con-
stantly supply power to the headphone 30. Specifically,
when the connection member 10 is connected to the
smart terminal, the power management module 32 is
powered on by the smart terminal, and the voltage con-
version submodule (not illustrated in the drawings) in-
cluded in the power management module 32 converts
the electric energy supplied by the smart terminal into
power desired by the modules in the headphone 30, such
that power is supplied to the modules in the headphone
30.

[0034] The power management module 32 is config-
ured to supply power to the headphone 30 and manage-
ment the power supply, and specifically supply power to
the first communication module 35, the control module
34 and the biological feature detection module 33. In an
optional embodiment of the embodiments of the present
application, the power management module 32 further
includes a startup buffering submodule 322 configured
to buffer a power-on process, wherein the startup buff-
ering submodule 322 is connected between the mode
switching module 31 and the voltage conversion sub-
module. This ensures that the headphone 30 is normally
powered onin the instant when the headphone 30 is start-
ed, which prevents the headphone 30 from being repeat-
edly restarted during the power-on process, and ensures
constant and normal working of the headphone 30. The
startup buffering submodule may be arranged between
the switch array and the voltage conversion submodule,
which may reduce impacts caused by spike pulses and
surges to the rear end during the power-on process, that
is, implementing the functions of anti-jitter and power-on
delaying function or the like. The power management
module 32 may include a stabilization submodule 321
configured to stabilize a process of supplying power to
the modules in the headphone 30, wherein the stabiliza-
tion submodule is connected between the startup buff-
ering submodule and the switch array. That is, when the
power supply switches to stay in another mode for a short
time period and the instantaneous power consumption
current is over great, the voltage of the headphone 30 is
ensured to be above the normal operating voltage. For
example, the stabilization submodule 321 may achieves
the buffering and stabilization effect by using such an
energy storage element as a capacitor. Optionally, the
power management module 32 further includes an en-
ergy storage submodule (not illustrated in the drawings)
connected to an output terminal of the voltage conversion
submodule; and when the connection member 10 is con-
nected to the smart terminal, the voltage conversion sub-
module in the power management module 32 is config-
ured to convert electric energy supplied by the smart ter-
minal to charge the energy storage submodule. This en-
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sures that the headphone 30 has a backup battery, such
that the headphone has more powerful functions.
[0035] Optionally, the connection member includes a
first end configured to be electrically connected to the
headphone jack, and the switch array in the mode switch-
ing module selects, via switching, the connection of the
first end with the microphone, the connection with the
first communication module, or the connection with the
power management module, to select the working mode
of the headphone. That is, the first end is intermittently
electrically connected to the power management mod-
ule. The mode switching module selects, via switching,
the connection of the first end with the microphone, the
connection with the first communication module, or the
connection with the power management module, to de-
termine whether the headphone is in the working mode
supporting the biological feature detection mode. That
is, when the first end is connected to the microphone,
the headphone is in the working mode supporting the call
mode. In addition, in the biological feature detection
mode, periodical switching may be carried out between
the first end and the first communication module and be-
tween the first end and the power management module.
When the headphone detects the biological feature of
the user, within such a short time period, the first end
may be temporarily disconnected from the first commu-
nication module (in this case, the first end is connected
to the power management module to supply power to the
biological feature detection module, that is, in the power
supply mode of the headphone system), to reduce power
consumption. Similarly, when data needs to be transmit-
ted by the first communication module, the switch array
may enable, under control of the control module, the first
end to be only connected to the first communication mod-
ule (in this case, the first end may be temporarily discon-
nected from the power management module, that is, in
the communication mode), to upload and download of
the data. In this optional manner, the power consumption
of the headphone and the smart terminal may be greatly
reduced.

[0036] In the embodiment illustrating the wired head-
phone 30, the headphone 30 is a wire-controlled head-
phone, and may match such a smart terminal as a mobile
phone 40. At present, the headphone jack of a mobile
phone generally includes four interfaces, that is, a left
sound channel, aright sound channel, a ground terminal
and a microphone 21 that are configured to connect the
external headphone 30. Therefore, the first end 12 of the
connection member 10 in the headphone 30 according
to this embodiment of the present application is config-
ured to be connected to the microphone 21 or the first
communication module 35, to carry out the biological fea-
ture detection. The connection member 10 may further
optionally include: a second end 13 configured to elec-
trically connect the headphone jack of the smart terminal
to the left sound channel of the loudspeaker 22, a third
end 14 configured to electrically connect the headphone
jack of the smart terminal to the right sound channel of
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the loudspeaker and the ground terminal 11. The first
communication module 35 is configured to receive an
instruction from the smart terminal via the first end or the
second end 13 or the third end 14; and the first commu-
nication module 35 is configured to transfer the parsed
biological feature to the smart terminal via the first end
12. Therefore, when the headphone 30 is inserted into
the smart terminal via the connection member 10, the
branch where the loudspeaker 22 of the headphone 30
is configured is constantly in an electrically connected
state, so as to ensure thatthe headphone 30is constantly
compatible with the audio mode. Therefore, when the
headphone 30 is in the biological feature detection mode,
the headphone 30 is practically in the working mode sup-
porting the biological feature detection mode and the au-
dio mode.

[0037] The headphone 30 according to this embodi-
ment of the present application may detect various bio-
logical features, and such a detector as a sensor config-
ured to detect the biological feature may employ any of
various sensors available in the prior art, which is not
described herein any further. The biological feature de-
tection mode may include: detecting a biological feature,
parsing a detected biological feature, and transferring a
parsed biological feature to a smart terminal. The biolog-
ical feature includes one or any combination of: heart
rate, step quantity, body temperature and blood oxygen.
[0038] Inan optional embodiment of the embodiments
of the presentapplication, the biological feature detection
module 33 includes: a detection submodule 332 config-
ured to detect the biological feature of the user, and a
signal processing submodule 331 configured to process
the detected biological feature. Optionally, the head-
phone 30 supports the heart rate detection function.
Therefore, the detection submodule 332 includes: a light
source configured to irradiate a detected region of the
user, a driver (the embodiment illustrated in FIG. 2 illus-
trates an LED driver) configured to drive the light source
to emit light, an photoelectric converter configured to re-
ceive an optical signal reflected by the detected region
and convert the optical signal into a current signal, a cur-
rent-voltage converter (the embodiment illustrated in
FIG. 2 illustrates an IV converter) configured to convert
the current signal into a voltage signal, and an analog-
to-digital converter (the embodiment illustrated in FIG. 2
illustrates an ADC, and in an embodiment, an amplifier
configured to amplify the signal outputby the IV converter
may be configured before the ADC) configured to perform
an analog-to-digital conversion for the voltage signal. The
detection submodule may judge a heart rate parameter
of a tested object according to the regular variation of the
strength of the reflected light, such that the biological
feature detection module 33 supports the heart rate de-
tection function.

[0039] In the embodiment as illustrated in FIG. 2, the
biological feature detection module 33 is configured to
detect aheart rate of ahuman body, and includes a signal
processing submodule 331 and a detection submodule
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332. The signal processing submodule 331 has the fol-
lowing functions: acquiring a heart rate detection signal
from the detection submodule 332 under control of the
control module 34; and processing the acquired heart
rate detection signal and transferring the data to the con-
trol module 34 for processing. The processing by the de-
tection submodule 332 includes the following operations:
the LED driver drives, under control of the control module
34, the LED to irradiate a detected region; a photosen-
sitive diode receives an optical signal reflected by the
detected region and converts the optical signal into a
photocurrent signal, and the photocurrent signal experi-
ences IV conversion, signal amplification and ADC con-
version, and then converted into initial data, and the initial
data is transferred to the control module 34 via the signal
processing submodule 331.

[0040] Therefore, the headphone according to this em-
bodiment of the present application needs no additional
power supply, and solves the power supply and commu-
nication issues of the entire system and implements the
biological feature detection function by reusing the inter-
face of the wire-controlled headphone. The headphone
according to the present application does not need an
external mechanical switch to manually switch between
the voice call mode and the biological feature detection
mode, and is capable of simultaneously implementing
the biological feature detection, the audio playing and
the like functions, without affecting the normal voice call
function. In addition, such headphone needs no manual
operations on the external mechanical switch.

[0041] Referring to FIG. 4 and FIG. 5, an embodiment
of the present application further provides a biological
feature detection method based on a headphone, includ-
ing the following steps:

S10: detecting and judging whether an instruction
for performing biological feature detection is current-
ly received from a smart terminal, if the instruction
is received, performing step S20, and otherwise,
continuously performing step S10;

S20: detecting and judging whether a call instruction
is currently received from the smart terminal, if the
callinstruction is received, performing step S40, and
otherwise, performing step S30;

S30: controlling a headphone to perform biological
feature detection for a user, such thatthe headphone
enters a working mode supporting a biological fea-
ture detection mode; and

S40: controlling the headphone to enter a working
mode supporting a call mode and returning to step
S10 upon completion of the call.

[0042] The biological feature detection mode includes:
detecting a biological feature, parsing a detected biolog-
ical feature, and transferring a parsed biological feature
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to a smart terminal. Therefore, in step S10, it is detected
whether a user issues an instruction for detecting the
biological feature via the smart terminal. If a user issues
such an instruction, it is judged whether an instruction
for making a callis received. Thatis, when the headphone
fails to simultaneously implement the call and the biolog-
ical feature detection, the priority of the call instruction of
the headphone is higher than that of the instruction for
detecting the biological feature, to ensure the basic call
function of the headphone. When the instruction for de-
tecting the biological feature is received and no call in-
struction isreceived, the headphone is controlled to enter
the biological feature detection mode. In addition, in this
case, the headphone may simultaneously support the
biological feature detection mode and other modes (for
example, the audio mode). Therefore, when the head-
phone starts to enter the biological feature detection
mode, it signifies that the headphone enters the working
mode supporting the biological feature detection mode.
[0043] Since the headphone generally needs to con-
stantly support the audio playing function, the headphone
needs to be constantly in a mode supporting audio play-
ing. Therefore, when the headphone starts to enter the
biological feature detection mode, it signifies that the
headphone enters the working mode supporting the bi-
ological feature detection mode.

[0044] In an optional embodiment of the embodiments
of the present application, the method further includes:
in the process of performing step S30, simultaneously
detecting and judging whether an instruction for stopping
a biological feature detection is currently received from
the smart terminal and whether a call instruction is cur-
rently received from the smart terminal, if the instruction
for stopping a biological feature detection is currently re-
ceived from the smart terminal, controlling the head-
phone to exit biological feature detection mode, and if
the call instruction is received from the smart terminal,
performing step S40. Therefore, the priority of the call
instruction of the headphone is always higher than that
of the instruction for detecting the biological feature of
the headphone, to ensure the basic call function of the
headphone. The headphone may simultaneously imple-
ment such functions as biological feature detection, audio
playing and the like. Therefore, the basic voice call func-
tion is not affected, and no external mechanical switch
and thus no manual operations are needed.

[0045] Hereinafter the process of performing the bio-
logical feature detection by using the headphone accord-
ing to the embodiments of the present application is de-
scribed with reference to an optional embodiment. As
illustrated in FIG. 5, the initial state of the headphone is
defaulted to be in the call mode, and the headphone au-
tomatically switches to the call mode before the biological
feature detection is performed, such that the headphone
is constantly preferentially in the call mode (that is, in a
call standby state for making calls when necessary).
[0046] Step 501: The process starts, and the head-
phone is inserted into the smart terminal.
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[0047] Step502: The entire headphone system is pow-
ered on; and the headphone system initializes settings
of a relevant register, for example, the timer, 10 status
and the like, and the power management module is
charged.

[0048] Step 503: The headphone system is defaulted
to be in a voice mode, that is, the initial state of the first
end 12 is connected to the microphone.

[0049] Step 504: It is judged whether an APP of the
smart terminal sends a start signal indicative of starting
the biological feature detection; if no start signal is re-
ceived, the voice mode is maintained; and if such a start
signal is received, step 505 is performed.

[0050] Step 505: The headphone starts the biological
feature detection, and transfers the acquired biological
feature signal to the smart terminal.

[0051] Step 506: While step 505 is performed, instruc-
tion information sent by the smart terminal is constantly
monitored.

[0052] Step 507: It is judged whether a call signal for
starting a voice call is received; if no such call signal is
received, the biological feature detection is continuously
performed.

[0053] Step 508: If such a call signal is received, the
biological feature detection is quickly interrupted, and the
headphone switches to a voice call mode.

[0054] Step 509: It is judged whether the voice call is
terminated; and if the voice call is terminated, it is con-
tinuously judged whether to starts the biological feature
detection.

[0055] Step 510: While step 506 is performed, it is
judged whether the smart terminal proactively stops the
biological feature detection.

[0056] Step 511:Ifthe smartterminal proactively stops
the biological feature detection, the headphone automat-
ically switches to the voice mode; and otherwise, step
506 is continuously performed.

[0057] Optionally, the headphone selects, via the
mode switching module, connection or disconnection be-
tween the first end and the first communication module
of the headphone, so as to determine whether the head-
phone enters the working mode supporting the biological
feature detection mode. That is, the working mode may
be a mode simultaneously supporting a biological iden-
tification mode, an audio mode and other possible
modes. The first end of the headphone and the micro-
phone of the headphone are constantly in a connected
state, such that the call function whose use frequency is
generally higher than the use frequency of the biological
feature detection function may be more quickly and better
implemented. When the connection member of the head-
phone is connected to the smart terminal, the headphone
is powered on by the smart terminal and the smart ter-
minal supplies power to the headphone. The power man-
agement module of the headphone further buffers the
power-on process and/or stabilizes the power supply
process.

[0058] An embodiment of the present application fur-
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ther provides an interaction system, including a smart
terminal 40 and a headphone 30 configured to interact
with the smart terminal. The headphone is any of the
above described headphones with the biological feature
detection function. The smart terminal includes a second
communication module (not illustrated in the drawings)
which communicates with a first communication module
in the headphone and a control and processing module
41 (thatis, an APP) configured to control and process an
interaction process between the smart terminal and the
headphone. Such operations as calculation and analysis
of the detection signal obtained by the biological feature
detection module may be practiced in the control module
of the headphone, or may be practiced in such a smart
terminal as a mobile phone.

[0059] In conclusion, the headphone according to the
embodiments of the present application has the following
advantages:

1. The headphone is capable of automatically imple-
menting the biological feature detection function in
the whole process, and the headphone supports the
voice call, audio playing, biological detection and the
like functions.

2. In the implementation of the biological feature de-
tection function, no additional power supply is need-
ed, and the power supply and communication issues
of the entire system are solved by reusing the inter-
face of the wire-controlled headphone. In addition,
the microphone interface is capable of both receiving
signals and sending signals. That is, the issue of
power supply to the headphone may be solved, the
communication issue of the headphone may be
solved, the issue of extracting the biological feature
may be solved, and the issue of mode switching of
the headphone may be solved. Limited interface re-
sources are fully utilized, more functions are imple-
mented without affecting the existing functions, and
the usage is more convenient.

3. The headphone may simultaneously implement
such functions as biological feature detection, audio
playing and the like. Therefore, the basic voice call
function is not affected, and no external mechanical
switch and thus no manual operations are needed.

[0060] The algorithms and displays provided herein
are not inherently related to any specific computer, virtual
system or other device. Various general-purpose sys-
tems may also be used with the teachings herein. Ac-
cording to the above description, the structure required
for constructing such systems is obvious. In addition, the
present application is not directed to any specific pro-
gramming language. It should be understood that the
content of the present application described herein may
be carried out utilizing various programming languages,
and that the above description for a specific language is



17 EP 3 322 199 B1 18

for the sake of disclosing preferred embodiments of the
present application.

[0061] Reference hereinto"one embodiment”,"anem-
bodiment" or to "one or more embodiments" implies that
a particular feature, structure, or characteristic described
in connection with the embodiments is included in atleast
one embodiment of the present application. Further, it
should be noted that instances of the phrase "in one em-
bodiment" herein are not necessarily all referring to the
same embodiment.

[0062] It should be noted that the above embodiments
illustrate rather than limit the present application, and
those skilled in the art may design alternative embodi-
ments without departing from the scope of the appended
claims. In the claims, any reference sign placed between
the parentheses shall not be construed as a limitation to
a claim. The word "comprise" does not exclude the pres-
ence of an element or a step not listed in a claim. The
word "a" or "an" preceding an element does not exclude
the presence of a plurality of such elements. The present
application may be implemented by means of a hardware
comprising several distinct elements and by means of a
suitably programmed computer. In a unit claim enumer-
ating several devices, several of the devices may be em-
bodied by one and the same hardware item. Use of the
words "first", "second", "third" and the like does not mean
any ordering. Such words may be construed as naming.

Claims

1. A headphone (30) with a biological feature detection
function, comprising a loudspeaker (22) for playing
audios and a microphone (21) for making calls,
wherein the headphone further comprises:

a biological feature detection module (33), con-
figured to detect a biological feature of a user;
a mode switching module (31), configured to
switching a working mode of the headphone
supporting or not supporting biological feature
detection according to a decision by a control
module that whether the headphone detects or
not detects biological feature;

a first communication module (35), configured
to carry out communication between the head-
phone and a smart terminal (40);

a control module (34), configured to detect and
determine whether an instruction is received
from the smart terminal, and control, according
to the instruction received from the smart termi-
nal, the biological feature detection module, the
mode switching module, a power management
module (32) and the first communication module
to work, and further configured to parse the bi-
ological feature from the biological feature de-
tection module under control of the instruction
received from the smart terminal, and transmit
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the parsed biological feature to the smart termi-
nal via the first communication module; and
the power management module (32), configured
to supply power to modules in the headphone,
wherein the headphone comprises a connection
member (10) that is configured to mate with a
headphone jack of the smart terminal such that
the headphone is connected to the smart termi-
nal to implement information interaction be-
tween the headphone and the smart terminal,
the connection member further comprises a first
end configured to be electrically connected to
the headphone jack of the smart terminal, and
the mode switching module is configured to se-
lect, via switching, the connection of the firstend
with the microphone or the connection with the
first communication module, when the first end
is connected via the mode switching module with
the microphone, the headphone is in a calling
mode; when the first end is connected via the
mode switching module with the first communi-
cation module, the headphone is in a biological
feature detection mode; and

charcterised in that

the mode switching module comprises a switch
array (311) that is configured to select, via
switching and under control of the control mod-
ule (34) of the headphone, the connection of the
first end with the microphone or the connection
with the first communication module, and the
switch array is simultaneously electrically con-
nected to the power managementmodule; when
the headphone detects the biological feature of
the user, the first end is disconnected from the
first communication module and connected to
the power management module; and the switch
array is configured to enable, under control of
the control module, the first end to be only con-
nected to the first communication module and
disconnected from the power management
module when biological feature data detected
by the biological feature detection module needs
to be transmitted by the first communication
module.

The headphone according to claim 1, wherein the
mode switching module is configured to select, via
switching, the connection of the first end with the
microphone, the connection with the first communi-
cation module, or the connection with the power
management module, to determine whether the
headphone is in the working mode supporting the
biological feature detection mode.

The headphone according to claim 2, wherein in a
power-on or biological feature detection mode, the
switch array is electrically connected to the power
management module and periodically switches to be
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connected to the first communication module to
transmit the biological feature data, and upon entry
into a working mode supporting the call mode, the
switch array (311) is connected to the microphone.

The headphone according to claim 1, wherein the
power management module comprises a voltage
conversion submodule; if the connection member is
connected to the smartterminal, and the power man-
agement module is powered on by the smart termi-
nal, the voltage conversion submodule is configured
to convert electric energy supplied by the smart ter-
minal into power desired by the modules in the head-
phone to supply power to the modules.

The headphone according to claim 4, wherein the
power management module further comprises a
startup buffering submodule configured to buffer a
power-on process, wherein the startup buffering
submodule is connected between the mode switch-
ing module and the voltage conversion submodule.

The headphone according to claim 5 wherein the
power managementmodule further comprises a sta-
bilization submodule configured to stabilize a proc-
ess of supplying power to the modules in the head-
phone upon completion of power-on, wherein the
stabilization submodule is connected between the
startup buffering submodule and the switch array.

The headphone according to claim 4, wherein the
power management module further comprises an
energy storage submodule connected to an output
terminal of the voltage conversion submodule; and
when the connection member is connected to the
smart terminal, the voltage conversion submodule
is configured to convert electric energy supplied by
the smart terminal to charge the energy storage sub-
module.

The headphone according to claim 1, wherein the
connection member comprises a second end con-
figured to electrically connect the headphone jack of
the smartterminal to a left sound channel of the loud-
speaker and a third end configured to electrically
connect the headphone jack of the smart terminal to
a right sound channel of the loudspeaker; the first
communication module is configured to receive an
instruction from the smart terminal via the first end
or the second end or the third end; and the first com-
munication module is configured to transfer the
parsed biological feature to the smart terminal via
the first end.

A biological feature detection method executed by a
headphone as claimed in any one of claims 1-8, the
biological feature detection method comprising:
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12.
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S10: detecting and judging whether an instruc-
tion for performing biological feature detection
is currently received from a smart terminal, if the
instruction is received, performing step S20, and
otherwise, continuously performing step S10;
S20: detecting and judging whether a call in-
struction is currently received from the smart ter-
minal, if the call instruction is received, perform-
ing step S40, and otherwise, performing step
S30;

S30: controlling a headphone to perform biolog-
ical feature detection for a user, such that the
headphone enters a working mode supporting
a biological feature detection mode; and

S40: controlling the headphone to enter a work-
ing mode supporting a call mode and returning
to step S10 upon completion of the call.

The method according to claim 9, further comprising:
in the process of performing step S30, simultane-
ously detecting and judging whether an instruction
for stopping a biological feature detection is currently
received from the smart terminal and whether a call
instruction is currently received from the smart ter-
minal, if the instruction for stopping a biological fea-
ture detection is currently received from the smart
terminal, controlling the headphone to exit biological
feature detection mode, and if the call instruction is
received from the smart terminal, performing step
S40.

The method according to claim 9, wherein the in-
struction is received from the smart terminal via the
connection member connected between the head-
phone and the smart terminal, and the first end of
the headphone and the microphone of the head-
phone are in a normally-connected state.

The method according to claim 11, wherein when
the connection member of the headphone is electri-
cally connected to the smartterminal, the headphone
is powered on via the smart terminal and the smart
terminal supplies power to the headphone,

and/or, the headphone is powered on via the smart
terminal and the smart terminal charges an energy
storage submodule in the headphone.

The method according to claim11, wherein the power
management module of the headphone is config-
ured to further buffer the power-on process and/or
stabilize the power supply process.

Patentanspriiche

1.

Kopfhoérer (30) mit einer biologischen Merkmaler-
kennungs-Funktion, umfassend einen Lautsprecher
(22) zum Abspielen von Audios und ein Mikrofon (21)
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zum Telefonieren, wobei der Kopfhorer ferner

- ein biologisches Merkmalerkennungs-Modul
(33), das zum Erkennen eines biologischen
Merkmals eines Benutzers eingerichtet ist,

- ein Modusumschalt-Modul (31), das zum Um-
schalten des Kopfhorers auf einen Betriebsmo-
dus, der eine Erkennung eines biologischen
Merkmals unterstitzt oder nicht unterstiitzt, in
Abhangigkeit von einer Feststellung durch ein
Steuermodul, ob der Kopfhdorer ein biologisches
Merkmal erkennt oder nicht erkennt, eingerich-
tet ist,

- ein erstes Kommunikationsmodul (35), das
zum Durchfiihren einer Kommunikation zwi-
schen dem Kopfhorer und einem Smart-Endge-
rat (40) eingerichtet ist,

- ein Steuermodul (34), das zum Erkennen und
Feststellen, ob von dem Smart-Endgeratein Be-
fehl empfangen wird, und zum Steuern einer In-
betriebsetzung des biologischen Merkmaler-
kennungs-Moduls, des Modusumschalt-Mo-
duls, eines Strommanagement-Moduls (32) und
des ersten Kommunikationsmoduls in Abhan-
gigkeit von dem von dem Smart-Endgerat emp-
fangenen Befehl eingerichtet und ferner zum
Analysieren des biologischen Merkmals aus
dem biologischen Merkmalerkennungs-Modul
unter Steuerung von dem von dem Smart-End-
geratempfangenen Befehl und zum Ubermitteln
des analysierten biologischen Merkmals an das
Smart-Endgerat ber das erste Kommunikati-
onsmodul eingerichtet ist, und

- das Strommanagement-Modul (32) umfasst,
das zum Versorgen der Module in dem Kopfh6-
rer mit Strom eingerichtet ist,

wobei der Kopfhérer ein Verbindungselement (10)
umfasst, das zum Zusammenwirken mit einer Kopf-
hérerbuchse eines Smart-Endgerats eingerichtetiist,
so dass der Kopfhdrer an das Smart-Endgerat an-
geschlossen ist, um einen Informationsaustausch
zwischen dem Kopfhérer und dem Smart-Endgeréat
auszufiihren, wobei das Verbindungselement ferner
ein erstes Ende umfasst, das zur elektrischen Ver-
bindung mit der Kopfhéherbuchse des Smart-End-
gerats eingerichtet ist, wobei das Modusumschalt-
Modul zum Wahlen der Verbindung des ersten En-
des mit dem Mikrofon oder der Verbindung mit dem
ersten Kommunikationsmodul durch Umschalten
eingerichtet ist, wobei bei iiber das Modusumschalt-
Modul mit dem Mikrofon verbundenem erstem Ende
sich der Kopfhorer in einem Anrufmodus befindet,
wahrend bei Uber das Modusumschalt-Modul mit
dem ersten Kommunikationsmodul verbundenem
erstem Ende sich der Kopfhoérer in einem biologi-
schen Merkmalerkennungs-Modus befindet,
dadurch gekennzeichnet, dass
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das Modusumschalt-Modul eine Schaltmatrix (311)
umfasst, das zum Wahlen der Verbindung des ers-
ten Endes mit dem Mikrofon oder der Verbindung
mit dem ersten Kommunikationsmodul durch Um-
schalten unter Steuerung von dem Steuermodul (34)
des Kopfhorers eingerichtet ist, wobei die Schaltma-
trix gleichzeitig mit dem Strommanagement-Modul
elektrisch verbunden ist, wobei das erste Ende,
wenn der Kopfhorer das biologische Merkmal des
Benutzers erkennt, von dem ersten Kommunikati-
onsmodul getrennt und an das Strommanagement-
Modul angeschlossen wird, und wobei die Schalt-
matrix dazu eingerichtet ist, unter Steuerung von
dem Steuermodul die Verbindung des ersten Endes
lediglich mit dem ersten Kommunikationsmodul und
die Trennung von dem Strommanagement-Modul zu
ermoglichen, wenn durch das biologische Merkma-
lerkennungs-Modul erkannte Daten durch das erste
Kommunikationsmodul tibermittelt werden sollen.

Kopfhorer nach Anspruch 1, wobei das Modusum-
schalt-Modul zum Wahlen der Verbindung des ers-
ten Endes mit dem Mikrofon, der Verbindung mit
dem ersten Kommunikationsmodul oder der Verbin-
dung mit dem Strommanagement-Modul durch Um-
schalten eingerichtet ist, um festzustellen, ob sich
der Kopfhorer in dem Betriebsmodus, der den bio-
logischen Merkmalerkennungs-Modus unterstiitzt,
befindet.

Kopfhorer nach Anspruch 2, wobei in einem Ein-
schaltmodus oder einem biologischen Merkmaler-
kennungs-Modus die Schaltmatrix mit dem Strom-
management-Modul elektrisch verbunden ist und
zum Ubermitteln der biologischen Merkmaldaten pe-
riodisch auf die Verbindung mit dem ersten Kommu-
nikationsmodul umgeschaltet wird, wobei beim
Schalten auf einen Betriebsmodus, der den Anruf-
modus unterstiitzt, die Schaltmatrix (311) mit dem
Mikrofon verbunden ist.

Kopfhorer nach Anspruch 1, wobei das Stromma-
nagement-Modul ein Spannungsumwandlungs-Un-
termodul umfasst, wobei bei mit dem Smart-Endge-
rat verbundenem Verbindungselement das Strom-
management-Modul durch das Smart-Endgeréat ein-
geschaltetwird, und wobei das Spannungsumwand-
lungs-Untermodul dazu eingerichtet ist, durch das
Smart-Endgerat bereitgestellte elektrische Energie
auf Strom, der flir die Module in dem Kopfhérer be-
nétigt wird, umzuwandeln, um die Module mit Strom
Zu versorgen.

Kopfhorer nach Anspruch 4, wobei das Stromma-
nagement-Modul ferner ein Anlaufpuffer-Untermo-
dul umfasst, das zum Puffern eines Einschaltvor-
gangs eingerichtet ist, wobei das Anlaufpuffer-Un-
termodul zwischen dem Modusumschalt-Modul und
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dem Spannungsumwandlungs-Untermodul ange-
schlossen ist.

Kopfhorer nach Anspruch 5, wobei das Stromma-
nagement-Modul ferner ein Stabilisierungs-Unter-
modul umfasst, das zum Stabilisieren eines Vor-
gangs, bei dem die Module in dem Kopfhdrer mit
Strom versorgt werden, nach Abschluss eines Ein-
schaltvorgangs eingerichtet ist, wobei das Stabilisie-
rungs-Untermodul zwischen dem Anlaufpuffer-Un-
termodul und der Schaltmatrix angeschlossen ist.

Kopfhorer nach Anspruch 5, wobei das Stromma-
nagement-Modul ferner ein Energiespeicher-Unter-
modul umfasst, das mit einer Ausgangsklemme des
Spannungsumwandlungs-Untermoduls verbunden
ist, wobei bei mitdem Smart-Endgeratverbundenem
Verbindungselement das Spannungsumwand-
lungs-Untermodul zum Umwandeln der durch das
Smart-Endgerat bereitgestellten Energie eingerich-
tet ist, um das Energiespeicher-Untermodul aufzu-
laden.

Kopfhoérer nach Anspruch 1, wobei das Verbin-
dungselement ein zweites Ende, das zur elekitri-
schen Verbindung der Kopfhérerbuchse des Smart-
Endgerats mit einem linken Tonkanal des Lautspre-
chers eingerichtet ist, und ein drittes Ende, das zur
elektrischen Verbindung der Kopfhérerbuchse des
Smart-Endgerats mit einem rechten Tonkanal des
Lautsprechers eingerichtet ist, umfasst, wobei das
erste Kommunikationsmodul zum Empfangen eines
Befehls von dem Smart-Endgerat tiber das erste En-
de oder das zweite Ende oder das dritte Ende ein-
gerichtet ist, und wobei das erste Kommunikations-
modul zum Ubermitteln des analysierten biologi-
schen Merkmals an das Smart-Endgerat uber das
erste Ende eingerichtet ist.

Verfahren zur Erkennung eines biologischen Merk-
mals, das durch einen Kopfhdrer nach einem der
Anspriche 1 bis 8 ausgefiihrt wird, wobei das Ver-
fahren zur Erkennung eines biologischen Merkmals
Folgendes umfasst:

- S10: Erkennen und Feststellen, ob derzeit von
einem Smart-Endgerat ein Befehl zum Durch-
fihren einer biologischen Merkmalerkennung
empfangen wird, wobei bei empfangenem Be-
fehl der Schritt S20 ausgefiihrt und ansonsten
der Schritt S10 weiter ausgefihrt wird,

- S20: Erkennen und Feststellen, ob derzeit von
dem Smart-Endgerat ein Anruf-Befehl empfan-
gen wird, wobei bei empfangenem Anruf-Befehl
der Schritt S40 und ansonsten der Schritt S30
ausgefihrt wird,

- S30: Steuern eines Kopfhorers derart, um eine
biologische Merkmalerkennung fiir einen Be-
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nutzer durchzufiihren, so dass der Kopfhorer
auf einen Betriebsmodus, der einen biologi-
schen Merkmalerkennungs-Modus unterstitzt,
geschaltet wird, und

- S40: Steuern eines Kopfhorers derart, um die-
sen auf einen Betriebsmodus, der einen Anruf-
Modus zu schalten, und Zuriickkehren zu Schritt
S10 beim Abschluss des Anrufs.

Verfahren nach Anspruch 9, das ferner Folgendes
umfasst: Erkennen und Feststellen gleichzeitig beim
Ausfiihren des Schritts S30, ob derzeit von dem
Smart-Endgeréat ein Befehl zum Beenden einer bio-
logischen Merkmalerkennung empfangen wird und
ob derzeitvon dem Smart-Endgerat ein Anruf-Befehl
empfangen wird, Steuern des Kopfhérers derart, um
den biologischen Merkmalerkennungs-Modus zu
verlassen, bei derzeit von dem Smart-Endgerat
empfangenem Befehl zum Beenden einer biologi-
schen Merkmalerkennung und Ausfiihren des
Schritts S40 bei von dem Smart-Endgerat empfan-
genem Anruf-Befehl.

Verfahren nach Anspruch 9, wobei der Befehl von
dem Smart-Endgeréat tiber das zwischen dem Kopf-
hérer und dem Smart-Endgerat angeschlossene
Verbindungselement empfangen wird, und wobei
sich das erste Ende des Kopfhérers und das Mikro-
fon des Kopfhorers in einem normal verbundenen
Zustand befinden.

Verfahren nach Anspruch 11, wobei bei mit dem
Smart-Endgerat elektrisch verbundenem Verbin-
dungselement des Kopfhorers der Kopfhérer Gber
das Smart-Endgerat eingeschaltet wird und das
Smart-Endgerat den Kopfhdrer mit Strom versorgt,
und/oder der Kopfhérer Uber das Smart-Endgerat
eingeschaltetund durch das Smart-Endgerat ein En-
ergiespeicher-Untermodul in dem Kopfhérer aufge-
laden wird.

Verfahren nach Anspruch 11, wobei das Stromma-
nagement-Modul des Kopfhorers ferner dazu einge-
richtetist, den Einschaltvorgang zu puffern und/oder
Stromversorgungsvorgang zu stabilisieren.

Revendications

Casque (30) avec une fonction de détection de ca-
ractéristique biologique, comprenant un haut-
parleur (22) pour jouer des audios et un microphone
(21) pour faire des appels, dans lequel, le casque
comprend en outre:

un module de détection de caractéristique bio-
logique (33), configuré pour détecter une carac-
téristique biologique d’un utilisateur;
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un module de commutation de mode (31), con-
figuré pour commuter un mode de fonctionne-
ment du casque supportant ou non une détec-
tion des caractéristique biologique selon une dé-
cision par un module de commande si le casque
détecte ou non une caractéristique biologique;
un premier module de communication (35), con-
figuré pour effectuer des communications entre
le casque et un terminal intelligent (40);

un module de commande (34), configuré pour
détecter et déterminer si une instruction est re-
cue du terminal intelligent, et commander, selon
l'instruction recue du terminal intelligent, le mo-
dule de détection de caractéristique biologique,
le module de commutation de mode, un module
de gestion d’alimentation (32), et le premier mo-
dule de communication de fonctionner, et con-
figuré en outre pour analyser la caractéristique
biologique provenant du module de détection de
caractéristique biologique sous la commande
de l'instruction regue du terminal intelligent, et
transmettre la caractéristique biologique analy-
sée au terminal intelligent via le premier module
de communication; et

le module de gestion d’alimentation (32), confi-
guré pour alimenter des modules dans le cas-
que,

dans lequel le casque comprend un membre de
connexion (10) qui est configuré pour s’accou-
pler avec un jack de casque du terminal intelli-
gent de sorte que le casque est connecté au
terminal intelligent pour mettre en place une in-
teraction informatique entre le casque et le ter-
minal intelligent, le membre de connexion com-
prend en outre une premiere extrémité configu-
rée pour étre connectée électriquement au jack
de casque du terminal intelligent, et le module
de commutation de mode est configuré pour sé-
lectionner, via une commutation, la connexion
de la premiére extrémité avec le microphone ou
la connexion avec le premier module de com-
munication, lorsque la premiere extrémité est
connectée avec le microphone via le module de
commutation de mode, le casque est dans un
mode d’appel; lorsque la premiére extrémité est
connectée avec le premier module de commu-
nication via le module de commutation de mode,
le casque est dans un mode de détection de
caractéristique biologique; et

caractérisé en ce que le module de commuta-
tion de mode comprend un réseau de commu-
tateur (311) qui est configuré pour sélectionner,
via une commutation et sous la commande du
module de commande (34) du casque, la con-
nexion de la premiére extrémité avec le micro-
phone ou la connexion avec le premier module
de communication, etle réseau de commutateur
est connecté électriquement au module de ges-
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tion d’alimentation simultanément; lorsque le
casque détecte la caractéristique de I'utilisateur,
la premiére extrémité est déconnectée du pre-
mier module de communication et connectée au
module de gestion d’alimentation; et le réseau
de commutateur est configuré pour permettre,
sous la commande du module de commande,
la premiere extrémité d’étre connectée seule-
ment au premier module de communication et
déconnectée du module de gestion d’alimenta-
tion lorsque des données de caractéristique bio-
logique détectées par le module de détection de
caractéristique biologique doivent étre transmi-
ses par le premier module de communication.

Le casque selon la revendication 1, dans lequel le
module de commutation de mode est configuré pour
sélectionner, via une commutation, la connexion de
la premiére extrémité avec le microphone, la con-
nexion avec le premier module de communication,
ou la connexion avec le module de gestion d’alimen-
tation, pour déterminer sile casque estdans le mode
de fonctionnement supportant le mode de détection
de caractéristique biologique.

Le casque selon larevendication 2, dans lequel dans
un mode de détection de caractéristique biologique
ou d’allumage, le réseau de commutateur est élec-
triquement connecté au le module de gestion d’ali-
mentation et périodiquement commuté pour étre
connecté au premier module de communication pour
transmettre les données de caractéristique biologi-
que, et en entrant dans un mode de fonctionnement
supportant le mode d’appel, le réseau de commuta-
teur (311) est connecté au microphone.

Le casque selon la revendication 1, dans lequel le
module de gestion d’alimentation comprend un
sous-module de conversion de voltage; sile membre
de connexion est connecté au terminal intelligent, et
le module de gestion d’alimentation est allumé par
le terminal intelligent, le sous-module de conversion
de voltage est configuré pour convertir de I'énergie
électrique fournie par le terminal intelligent en une
puissance désirée par les modules dans le casque
pour alimenter les modules.

Le casque selon la revendication 4, dans lequel le
module de gestion d’alimentation comprend en outre
un sous-module de mise en mémoire tampon en dé-
marrage configuré pour mettre en mémoire tampon
un processus d’allumage, dans lequel le sous-mo-
dule de mise en mémoire tampon en démarrage est
connecté entre le module de commutation de mode
et le sous-module de conversion de tension.

Le casque selon la revendication 5, dans lequel le
module de gestion d’alimentation comprend en outre
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un sous-module de stabilisation configuré pour sta-
biliser un processus d’alimentation aux modules
dans le casque a la fin d’allumage, dans lequel le
sous-module de stabilisation est connecté entre le
sous-module de mise en mémoire tampon en dé-
marrage et le réseau de commutateur.

Le casque selon la revendication 4, dans lequel le
module de gestion d’alimentation comprend en outre
un sous-module de stockage d’énergie connecté a
une borne de sortie du sous-module de conversion
de voltage; et lorsque le membre de connexion est
connecté au terminal intelligent, le sous-module de
conversion de voltage est configuré pour convertir
de I'énergie électrique fournie par le terminal intelli-
gent pour charger le sous-module de stockage
d’énergie.

Le casque selon la revendication 1, dans lequel le
membre de connexion comprend un deuxiéme ex-
trémité configurée pour connecter électriquement le
jack de casque du terminal intelligent a un canal so-
nore gauche du haut-parleur et une troisieme extré-
mité configurée pour connecter électriquement le
jack de casque du terminal intelligent a un canal so-
nore droit du haut-parleur; le premier module de
communication est configuré pour recevoir une ins-
truction du terminal intelligent via la premiére extré-
mité ou la deuxiéme extrémité ou la troisieme extré-
mité; et le premier module de communication est
configuré pour transmettre la caractéristique biolo-
gique analysée au terminal intelligent via la premiére
extrémité.

Procédé de détection de caractéristique biologique
exécutée par un casque selon I'une quelconque des
revendications 1 a 8, le procédé de détection de ca-
ractéristique biologique comprenant:

S10: détecter et juger si une instruction pour ef-
fectuer une détection de caractéristique biologi-
que est actuellement regue d’un terminal intel-
ligent, sil'instruction est regue, effectuer I'étape
S20, et sinon, effectuer de maniére continue
I'étape S10;

S20: détecter et juger si une instruction d’appel
est actuellement recue du terminal intelligent, si
linstruction d’appel est regue, effectuer I'étape
S40, et sinon, effectuer I'étape S30;

S30: commander un casque pour effectuer la
détection de caractéristiques biologiques pour
un utilisateur, de sorte que le casque entre dans
un mode de fonctionnement supportant un mo-
de de détection de fonction biologique; et

S40: commander le casque pour entrer dans un
mode de fonctionnement supportant un mode
d’appel et retourner a I'étape S10 ala fin de I'ap-
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Le procédé selon la revendication 9, comprenant en
outre: dans la course d’effectuer I'étape S30, détec-
ter et juger simultanément si une instruction pour
arréter une détection de caractéristique biologique
est actuellement recue du terminal intelligent et si
une instruction d’appel est actuellement regue du
terminal intelligent, si 'instruction pour arréter une
détection de caractéristique biologique est actuelle-
ment recue du terminal intelligent, commander le
casque pour quitter le mode de détection de carac-
téristique biologique, et sil'instruction d’appel est re-
cue du terminal intelligent, effectuer I'étape S40.

Le procédé selon la revendication 9, dans lequel
l'instruction est regue du terminal intelligent via le
membre de connexion connecté entre le casque et
le terminal intelligent, et la premiére extrémité du
casque et le microphone du casque sont dans un
état de connexion normale.

Le procédé selon la revendication 11, dans lequel,
lorsque le membre de connexion du casque est con-
necté électriquement au terminal intelligent, le cas-
que estallumé via le terminal intelligent et le terminal
intelligent alimente le casque,

et/ou, le casque est allumé via le terminal intelligent
et le terminal intelligent charge un sous-module de
stockage d’énergie dans le casque.

Le procédé selon la revendication 11, dans lequel le
module de gestion d’alimentation du casque est con-
figuré pour mettre en mémoire tampon davantage le
processus d’allumage et/ou stabiliser le processus
d’alimentation.
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