FIELD

The present disclosure relates to an electronic technique field, and more particularly
to a method for audio communication modulation mode self-adaptation, a system for
audio communication modulation mode self-adaptation, an apparatus for audio
communication modulation mode self-adaptation in a mobile terminal, and an electronic

signature token.

BACKGROUND

In a current audio data transmission via an audio interface, different mobile terminals
have different audio transmission characteristics. In order to be compatible with the audio
transmission characteristics of different mobile terminals, an apparatus (such as an
electronic signature token) communicating with the mobile termina needs to try with
audio data in different modulation modes automatically so as to find a most suitable
modul ation mode matched with each of the different mobile terminals.

Currently, there are few audio communication means, and consequently no suitable
mode can be compatible with the communication between different mobile terminals and
different electronic signature tokens.

Moreover, since both sides in the communication may not necessarily be fixed and
can have their own different audio transmission characteristics, when the demodulation
mode and the modul ation mode not matched with each other are adopted during the audio
data transmission, a data interaction speed may be reduced and it is easy for a distortion to

occur in the interactive data.

SUMMARY

Embodiments of the present disclosure seek to solve at least one of the problems
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What isclaimed is:

1. A method for audio communication modulation mode self-adaptation, comprig

modulating by afirst device first audio data to be sent using at least two modulation
modes supported by the first device respectively to generate first audio data fr
in the at least two modulation modes;

splicing by the first device the first audio data frame streams iff the at least two
modulation modes into afirst audio data stream;

sending the first audio data stream to a second device via 4n audio interface of the
first device;

demodulating by the second device the first audio dga stream to obtain modulation
modes correctly received by the second device and glipported by the first device, and
selecting by the second device an optimal modulgfion mode used in the second device
from the modulation modes correctly received by the second device and supported by the
first device according to a predetermined rul g

modulating by the second device sgCond audio data to be sent using at least two
modulation modes supported by the sécond device to generate second audio data frame
streams in the at least two modulgfon modes, in which the second audio data comprises
the optimal modulation mode ugéd in the second device;
splicing by the second glevice the second audio data frame streams in the at least two
modulation modes into g'second audio data stream, and sending the second audio data
stream to the first devj€e viaan audio interface of the second device;
y the first device the second audio data stream to obtain modulation
modes correctly’ received by the first device and supported by the second device and to
obtain the gptimal modulation mode used in the second device selected by the second
device fm the modulation modes correctly received by the second device and supported
by thgfirst device; and
selecting by the first device an optima modulation mode used in the first device from

the modulation modes correctly received by the first device and supported by the second
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device according to the predetermined rule.

2. The method according to claim 1, wherein sending the first audio data stream }0
the second device via the audio interface of the first device comprises sending the/tirst
audio data stream to the second device via the audio interface of the first devigg in one
transmission and in a same time reference frame; and

wherein sending the second audio data stream to the first deviceAvia the audio
interface of the second device comprises sending the second audio datg/tream to the first
device viathe audio interface of the second device in one transmissigh and in a same time
reference frame.

3. The method according to claim 2, wherein the same #me reference frame means
that alength of a start moment and/or an end moment at afime period of each modulation
waveform with respect to a predetermined reference moment is predetermined.

4. The method according to claim 3, wherein gémodul ating by the second device the
first audio data stream to obtain the modulatiory/modes correctly received by the second
device and supported by the first device comp

demodulating by the second device tife first audio data stream, finding by the second
device a start moment of each modyfation waveform according to the predetermined
reference moment, demodulating/by the second device the modulation waveform
according to the start moment 0 obtain the first audio data, determining by the second
device whether the first audyO data is correct according to the predetermined rule, and if

yes, obtaining by the sg€ond device the modulation modes correctly received by the
second device and supported by the first device.

5. The methgd according to claim 3, wherein demodulating by the first device the
second audio ddta stream to obtain the modulation modes correctly received by the first
device and gpported by the second device comprises:
pOdulating by the first device the second audio data stream, finding by the first
2 a start moment of each modulation waveform according to the predetermined
erence moment, demodulating by the first device the modulation waveform according

to the start moment to obtain the second audio data, determining by the first device
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whether the second audio data is correct according to the predetermined rule, and if yes,
obtaining by the first device the modulation modes correctly received by the first devi
and supported by the second device.

6. The method according to claim 1, wherein sending the first audio data gfeam to
the second device via the audio interface of the first device comprises sendig the first
audio data stream to the second device via the audio interface of the firs/device in one
transmission and in different time reference frames; and

wherein sending the second audio data stream to the first device via the audio
interface of the second device comprises sending the second audy0 data stream to the first
device via the audio interface of the second device in one tyansmission and in different
time reference frames.

7. The method according to claim 6, wherein th€ different time reference frames
mean that a start moment of each modulation eform is acquired according to a
synchronization header information.

8. The method according to claim 7, wherein generating the first audio data frame
streams by the first device comprises moglating by the first device the first audio data to
be sent into the first audio data frgfe streams and generating by the first device a
synchronization header informatigh, and adding by the first device the generated
synchronization header informgdon to the first audio data frame streams for indicating a
start moment of each modul gfion mode; and

wherein generating” the second audio data frame streams by the second device
comprises modulatingby the second device the second audio data to be sent into the
second audio dataframe streams and generating by the second device a synchronization
header informgifon, and adding by the second device the generated synchronization header
informationAo the second audio data frame streams for indicating a start moment of each
modulatyon mode.
. The method according to claim 8, wherein demodulating by the second device the
audio data stream to obtain the modulation modes correctly received by the second

device and supported by the first device comprises:
39



demodulating by the second device the first audio data stream sent from the first
device, finding by the second device synchronization headers of the modulatig
waveforms modulated using the modulation modes supported by the first dgvice
respectively, acquiring by the second device a synchronization information 0f each
modulation waveform, finding by the second device a start moment of each Mmodulation
waveform according to the synchronization information, demodulating By the second

device the modulation waveform according to the start moment to objdn the first audio

demodulating by the first device the secong audio data stream sent from the second

device, finding by the first device synchroniZation headers of the modulation waveforms
modulated using the modulation modes/supported by the second device respectively,
acquiring by the first device a synchropization information of each modulation waveform,
finding by the first device a start moment of each modulation waveform according to the
synchronization information, degfmodulating by the first device the modulation waveform
according to the start moment to obtain the second audio data, determining by the first
device whether the second audio data is correct according to the predetermined rule, and if
yes, obtaining by the/irst device the modulation modes correctly received by the first
device and supporigd by the second device.

11. The mpthod according to any one of claims 1 to 10, wherein the first audio data
and the sefond audio data comprise data in a predetermined fixed format and/or
transmisdon data containing variable contents.

. The method according to any one of claims 1 to 11, further comprising:
modulating by the first device third audio data using the optimal modulation mode

used in the second device to generate third audio data frame streams, in which the third
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audio data comprises the optimal modulation mode used in the second device and the
optimal modulation mode used in the first device; and

sending by the first device the third audio data frame streams to the second devigé via
the audio interface of the first device.

13. The method according to any one of claims 1 to 11, further comprising/

modulating by the first device third audio data using the optimal mgdulation mode
used in the second device to generate third audio data frame streams, /h which the third
audio data comprises the optima modulation mode used in the sg€ond device and the
optimal modulation mode used in the first device and audio data tg be sent; and

sending by the first device the third audio data frame stregms to the second device via
the audio interface of the first device.

14. The method according to claim 12 or 13, furthgf comprising:

obtaining by the second device the optimal podulation mode used in the second
device and the optima modulation mode used /h the first device according to the third
audio data frame streams, modulating by the/4econd device response audio data using the
optimal modulation mode used in the secghd device, and sending by the second device the
modulated response audio data to the fy/st device.

15. The method according to Zhy one of claims 1 to 14, wherein the first audio data
frame streams are generated by/modulating the first audio data to be transmitted into an
analog waveform signal using the modulation modes supported by the first device; and

wherein the second gldio data frame streams are generated by modulating the second
audio data to be trangmitted into an analog waveform signal using the modulation modes
supported by the sgCond device.

16. The mgthod according to any one of claims 1 to 15, wherein

the firgfaudio data further comprises identifiers of the at |east two modulation modes
supported by the first device; and
e second audio data further comprises identifiers of the modulation modes obtained
and correctly received by the second device and supported by the first device and

Identifiers of the at least two modul ation modes supported by the second device.
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17. The method according to any one of claims 1 to 16, wherein the first device is a
mobile terminal, and the second device is an electronic signature token.

18. A system for audio communication modulation mode self-adaptation, compy/sing
afirst device and a second device connected with each other via audio interfaces, yherein

the first device is configured for modulating first audio data to be sent ugng at |east
two modulation modes supported by the first device respectively to geneyate first audio
data frame streams in the at least two modulation modes, splicing thé first audio data
frame streams in the at least two modulation modes into a first audig/data stream, sending
the first audio data stream to the second device via the audio intgface of the first device,
demodulating a second audio data stream to obtain modulatign modes correctly received
by the first device and supported by the second deviCe, and selecting an optimal
modulation mode used in the first device from the modfation modes correctly received by
the first device and supported by the second device g€cording to a predetermined rule;

the second device is configured for demodyjating the first audio data stream to obtain
modulation modes correctly received by thg second device and supported by the first
device, selecting an optimal modulatiof mode used in the second device from the
modulation modes correctly received/y the second device and supported by the first
device according to the predetermi rule; modulating second audio data to be sent using
a least two modulation modes gupported by the second device to generate second audio
data frame streams in the at feast two modulation modes, in which the second audio data
comprises the optimal modulation mode used in the second device; splicing the second
audio data frame stregfns in the at least two modulation modes into the second audio data
stream; and sending the second audio data stream to the first device viathe audio interface
of the second dgvice.

19. Thg'system according to claim 18, wherein sending the first audio data stream to
the secopd device via the audio interface of the first device comprises sending the first
audig/data stream to the second device via the audio interface of the first device in one
trghsmission and in a same time reference frame; and

wherein sending the second audio data stream to the first device via the audio
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interface of the second device comprises sending the second audio data stream to the first
device viathe audio interface of the second device in one transmission and in a same ti
reference frame.

20. The system according to claim 19, wherein the same time reference fr means
that alength of a start moment and/or an end moment at a time period of each/nodulation
waveform with respect to a predetermined reference moment is predetermi

21. The system according to clam 20, wherein the second Aevice is further
configured for:

demodulating the first audio data stream, finding a start mgghent of each modul ation
waveform according to the predetermined reference ment, demodulating the
modulation waveform according to the start moment obtain the first audio data,
determining whether the first audio data is correct acgording to the predetermined rule,
and if yes, obtaining the modulation modes correciy received by the second device and
supported by the first device.

22. The system according to claim 20, Wherein the first device is further configured
for:

demodulating the second audig/ data stream, finding a stat moment of each
modulation waveform according tg the predetermined reference moment, demodulating
the modulation waveform accopding to the start moment to obtain the second audio data,
determining whether the secgnd audio datais correct according to the predetermined rule,
and if yes, obtaining thg” modulation modes correctly received by the first device and
supported by the secopd device.

23. The systeyh according to claim 18, wherein sending the first audio data stream to
the second devyCe via the audio interface of the first device comprises sending the first
audio data glream to the second device via the audio interface of the first device in one
transmisgon and in different time reference frames; and wherein sending the second audio
data giream to the first device via the audio interface of the second device comprises
ding the second audio data stream to the first device via the audio interface of the

second device in one transmission and in different time reference frames.
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24. The system according to claim 23, wherein the different time reference frames
mean that a start moment of each modulation waveform is acquired according to
synchronization header information.

25. The system according to claim 24, wherein generating the first audio dgfa frame
streams by the first device comprises modulating by the first device the first gddio data to
be sent into the first audio data frame streams and generating by theAirst device a
synchronization header information, and adding by the first devi€e the generated
synchronization header information to the first audio data frame stréams for indicating a
start moment of each modulation mode; and

wherein generating the second audio data frame stredms by the second device
comprises modulating by the second device the second Audio data to be sent into the
second audio data frame streams and generating by th€ second device a synchronization
header information, and adding by the second devicg'the generated synchronization header
information to the second audio data frame stregfns for indicating a start moment of each
modulation mode.

26. The system according to clajh 25, wherein the second device is further
configured for:

demodulating the first audig’ data stream sent from the first device, finding
synchronization headers of thefmodulation waveforms modulated using the modulation
modes supported by the firsi/device respectively, acquiring a synchronization information
of each modulation wayéform, finding a start moment of each modulation waveform
according to the synghronization information, demodulating the modulation waveform
according to the siArt moment to obtain the first audio data, determining whether the first
audio data is gorrect according to the predetermined rule, and if yes, obtaining the
modulation /modes correctly received by the second device and supported by the first
device.

. The system according to claim 25, wherein the first device is further configured

demodulating the second audio data stream sent from the second device, finding
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synchronization headers of the modulation waveforms modulated using the modulation
modes supported by the second device respectively, acquiring a synchronizati
information of each modulation waveform, finding a start moment of each modul4tion
waveform according to the synchronization information, demodulating the mgdulation
waveform according to the start moment to obtain the second audio data, getermining
whether the second audio data is correct according to the predetermined rdle, and if yes,
obtaining the modulation modes correctly received by the first device/and supported by
the second device.

28. The system according to any one of clams 18 to 27, whérein the first audio data
and the second audio data comprise data in a predeterpiined fixed format and/or
transmission data containing variable contents.

29. The system according to any one of claims 18 to 28, wherein the first device is
further configured for:

modulating third audio data using the optighal modulation mode used in the second
device to generate third audio data frame stredms, in which the third audio data comprises
the optimal modulation mode used in the gecond device and the optimal modulation mode
used in the first device; and

sending the third audio datg/frame streams to the second device via the audio
interface of the first device.

30. The system accordifig to any one of claims 18 to 28, wherein the first device is
further configured for:

modulating third/audio data using the optimal modulation mode used in the second
device to generate fhird audio data frame streams, in which the third audio data comprises
the optimal mgdulation mode used in the second device, the optima modulation mode
used in the j#rst device and audio data to be sent; and

sending the third audio data frame streams to the second device via the audio
interfAce of the first device.
31. The system according to claim 29 or 30, wherein the second device is further

configured for:
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obtaining the optimal modulation mode used in the second device and the optimal
modulation mode used in the first device according to the third audio data frame str
modulating response audio data using the optima modulation mode used in the sg¢ond
device, and sending the modulated response audio data to the first device.

32. The system according to any one of claims 18 to 31, wherein the firg/audio data
frame streams are generated by modulating the first audio data to be tr itted into an
analog waveform signal using the modulation modes supported by the fiyst device; and

wherein the second audio data frame streams are generated by rAodulating the second
audio data to be transmitted into an analog waveform signal usipg the modulation modes
supported by the second device.

33. The system according to any one of claims 18 to 32, wherein

the first audio data further comprises identifiers ofAhe at least two modulation modes
supported by thefirst device; and

the second audio data further comprises idestifiers of the modulation modes obtained
and correctly received by the second devife and supported by the first device and
identifiers of the at |east two modulation rodes supported by the second device.

34. The system according to any ghe of claims 18 to 33, wherein the first deviceis a
mobile terminal, and the second deyfce is an electronic signature token.

35. An apparatus for audyd communication modulation mode self-adaptation in a
mobile terminal, comprising;

a modulating modulg configured for modulating first audio data to be sent using at
least two modulation phodes supported by the apparatus to generate first audio data frame
streamsintheat | two modulation modes,

a splicing Module configured for splicing the first audio data frame streams in the at
least two mgQul ation modes into afirst audio data stream,

a tpansceiver module configured for sending the first audio data stream to an
electpgnic signature token via an audio interface of the apparatus, and receiving a second

io data stream sent from the electronic signature token;

an acquiring module configured for demodulating the second audio data stream to
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obtain modulation modes correctly received by the apparatus and supported by the
electronic signature token; and

a selecting module configured for selecting an optimal modulation mode used iA the
apparatus from the modulation modes correctly received by the apparatus and sfoported
by the second device according to a predetermined rule.

36. The apparatus according to claim 35, wherein the transceiver mgdule is further
configured for sending the first audio data stream to the electronic signgure token via the
audio interface of the apparatus in one transmission and in a same tirpe reference frame.

37. The apparatus according to clam 36, wherein the e time reference frame
means that a length of a start moment and/or an end moment at a time period of each
modulation waveform with respect to a predeterpiined reference moment is
predetermined.

38. The apparatus according to claim 37, whgrein the acquiring module is further
configured for:

demodulating the second audio data/stream, finding a stat moment of each
modulation waveform according to the pfedetermined reference moment, demodulating
the modulation waveform according tgthe start moment to obtain the second audio data,
determining whether the second augio data is correct according to the predetermined rule,
and if yes, obtaining the mogdlation modes correctly received by the apparatus and
supported by the electronic ggnature token.

39. The apparatus ge¢cording to claim 35, wherein the transceiver module is further
configured for sendingthe first audio data stream to the electronic signature token via the
audio interface of {he apparatus in one transmission and in different time reference frames.

40. The apfaratus according to claim 39, wherein the different time reference frames
mean that # start moment of each modulation waveform is acquired according to a
synchronfzation header information.

. The apparatus according to claim 40, wherein the modulating module is further
configured for:

modulating the first audio data to be sent into the first audio data frame streams and
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generating a synchronization header information, and adding the generated
synchronization header information to the first audio data frame streams for indicatin
start moment of each modul ation mode.

42. The apparatus according to claim 40, wherein the acquiring module ig further
configured for:

demodulating the second audio data stream sent from the electronic gfnature token,
finding synchronization headers of the modulation waveforms mogulated using the
modulation modes supported by the electronic signature token respgectively, acquiring a
synchronization information of each modulation waveform, fipding a start moment of
each modulation waveform according to the synchronizatiory information, demodulating
the modulation waveform according to the start moment ¢ obtain the second audio data,
determining whether the second audio data is correct agtording to the predetermined rule,
and if yes, obtaining the modulation modes corrgctly received by the apparatus and
supported by the electronic signature token.

43. The apparatus according to any ong/of clams 35 to 42, wherein the first audio
data and the second audio data comprigé data in a predetermined fixed format and/or
transmission data containing variable ¢géntents.

44. The apparatus according tg any one of claims 35 to 43, wherein the modulating
module is further configured fory

modulating third audio gata using the optimal modul ation mode used in the electronic
signature token to genergie third audio data frame streams,
in which the thigd audio data comprises the optima modulation mode used in the
electronic signaturgtoken and the optimal modulation mode used in the apparatus, and the
transceiver moglle is further configured for sending the third audio data frame streams to
the electron)€ signature token via the audio interface of the apparatus.

45. A'he apparatus according to any one of claims 35 to 43, wherein the modulating
modyte is further configured for:
modulating third audio data using the optimal modulation mode used in the electronic

signature token to generate third audio data frame streams,
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in which the third audio data comprises the optima modulation mode used in the
electronic signature token, the optimal modulation mode used in the apparatus and audj
data to be sent, and the transceiver module is further configured for sending the Ahird
audio data frame streams to the electronic signature token via the audio interfagé of the
apparatus.

46. The apparatus according to any one of clams 35 to 45, whereinfhe first audio
data frame streams are generated by:

modulating the first audio data to be transmitted into an angfog waveform signal
using the modulation modes supported by the apparatus to gengfate the first audio data
frame streams.

47. The apparatus according to any one of claims 35 tg46, wherein

the first audio data further comprises identifiers ofAhe at least two modulation modes
supported by the apparatus; and

the second audio data further comprises idestifiers of the modulation modes obtained
and correctly received by the electronic sigpéture token and supported by the apparatus
and identifiers of the at least two modulaj¥on modes supported by the electronic signature
token.

48. An electronic signature tokén, comprising:

a transceiver module configured for receiving a first audio data stream sent from an
apparatus for audio communyCation modulation mode self-adaptation in a mobile terminal,
and sending a second augho data stream spliced by a splicing module to the apparatus via
an audio interface;

an acquiring /nodule configured for demodulating the first audio data stream to
obtain modulgdon modes correctly received by the electronic signature token and
supported by'the apparatus;

a sefecting module configured for selecting an optimal modulation mode used in the
electponic signature token from the modulation modes correctly received by the electronic
Sighature token and supported by the apparatus,

a modulating module configured for modulating second audio datato be sent  using
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a least two modulation modes supported by the electronic signature token to generate
second audio data frame streams in the at least two modulation modes, in which t
second audio data comprises the optimal modulation mode used in the electronic signéture
token; and

the splicing module configured for splicing the second audio data frame/streams in
the at least two modulation modes into the second audio data stream.

49. The eectronic signature token according to claim 48, whergfn the transceiver
module is further configured for:

sending the second audio data stream spliced by the splicingZmodule to the apparatus
viathe audio interface in one transmission and in a same time yeference frame.
50. The electronic signature token according to clgim 49, wherein the same time
reference frame means that a length of a start momeny and/or an end moment at a time
period of each modulation waveform with respect tg’a predetermined reference moment is
predetermined.

51. The electronic signature token acgording to claim 50, wherein the acquiring
module is further configured for:

demodulating the first audio data/tream, finding a start moment of each modulation
waveform according to the prgdetermined reference moment, demodulating the
modulation waveform accordip to the start moment to obtain the first audio data,
determining whether the firgf'audio data is correct according to a predetermined rule, and
if yes, obtaining the modyfation modes correctly received by the electronic signature token
and supported by the gpparatus.

52. The eleciyonic signature token according to claim 48, wherein the transceiver
module is furthg configured for:

sending’the second audio data stream spliced by the splicing module to the apparatus
viathe gddio interface in one transmission and in different time reference frames.
. The éectronic signature token according to claim 52, wherein the different time
ence frames mean that a start moment of each modulation waveform is acquired

according to a synchronization header information.
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54. The €electronic signature token according to clam 53, wherein the modulating
module is further configured for:

modulating the second audio data to be sent into the second audio data frame strgams
and generating a synchronization header information, and adding the génerated
synchronization header information to the second audio data frame streams fgr' indicating
astart moment of each modulation mode.

55. The eectronic signature token according to claim 54, whey&in the acquiring
module is further configured for:

demodulating the first audio data stream sent from Ahe apparatus, finding
synchronization headers of the modulation waveforms modyfated using the modulation
modes supported by the apparatus respectively, acquiring g/Synchronization information of
each modulation waveform, finding a stat moment{ of each modulation waveform
according to the synchronization information, derAodulating the modulation waveform
according to the start moment to obtain the first/audio data, determining whether the first
audio data is correct according to a pregétermined rule, and if yes, obtaining the
modulation modes correctly received by yhe electronic signature token and supported by
the apparatus.

56. The electronic signature tgken according to any one of claims 48 to 55, wherein
the first audio data and the segond audio data comprise data in a predetermined fixed
format and/or transmission ddta containing variable contents.

57. The eectronic Zgnature token according to claim 55, wherein the acquiring
module is further conf¥gured for:

obtaining an gptimal modulation mode used in the electronic signature token and an
optimal modulZtion mode used in the apparatus according to third audio data frame
streams recéved by the transceiver module, modulating response audio data using the
optimal A/nodulation mode used in the electronic signature token, and sending the
modufated response audio data to the apparatus.

58. The electronic signature token according to any one of claims 48 to 57, wherein

first audio data frame streams are generated by modulating the first audio data to be
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transmitted into an analog waveform signal using the modulation modes supported by the
apparatus; and

wherein the second audio data frame streams are generated by modulating the se¢ond
audio data to be transmitted into an analog waveform signal using the modulatiof modes
supported by the electronic signature token.

59. The electronic signature token according to any one of claims 48 t¢/58, wherein

the first audio data further comprises identifiers of the at least two phodulation modes
supported by the apparatus; and

the second audio data further comprises identifiers of the mg@ulation modes obtained
and correctly received by the electronic signature token and/Supported by the apparatus

and identifiers of the at least two modulation modes suppgfted by the electronic signature




METHOD, SYSTEM AND APPARATUS FOR AUDIO COMMUNICATION
MODULATION MODE SELF-ADAPTATION AND
ELECTRONIC SIGNATURE TOKEN

FIELD

The present disclosure relates to an electronic technique field, and more particularly
to a method for audio communication modulation mode self-adaptation, a system for
audio communication modulation mode self-adaptation, an apparatus for audio
communication modulation mode self-adaptation in a mobile terminal, and an electronic

signature token.

BACKGROUND

In a current audio data transmission via an audio interface, different mobile terminals
have different audio transmission characteristics. In order to be compatible with the audio
transmission characteristics of different mobile terminals, an apparatus (such as an
electronic signature token) communicating with the mobile termina needs to try with
audio data in different modulation modes automatically so as to find a most suitable
modul ation mode matched with each of the different mobile terminals.

Currently, there are few audio communication means, and consequently no suitable
mode can be compatible with the communication between different mobile terminals and
different electronic signature tokens.

Moreover, since both sides in the communication may not necessarily be fixed and
can have their own different audio transmission characteristics, when the demodulation
mode and the modul ation mode not matched with each other are adopted during the audio
data transmission, a data interaction speed may be reduced and it is easy for a distortion to

occur in the interactive data.

SUMMARY

Embodiments of the present disclosure seek to solve at least one of the problems
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What isclaimed is:

1. A method for audio communication modulation mode self-adaptation, comprising:

modulating by a first device first audio data to be sent using at least two modulation
modes supported by the first device respectively to generate first audio data frame streams
in the at least two modulation modes;

splicing by the first device the first audio data frame streams in the at least two
modulation modes into afirst audio data stream;

sending the first audio data stream to a second device via an audio interface of the
first device;

demodulating by the second device the first audio data stream to obtain modulation
modes correctly received by the second device and supported by the first device, and
selecting by the second device an optimal modulation mode used in the second device
from the modulation modes correctly received by the second device and supported by the
first device according to a predetermined rule;

modulating by the second device second audio data to be sent using at least two
modulation modes supported by the second device to generate second audio data frame
streams in the at least two modulation modes, in which the second audio data comprises
the optimal modulation mode used in the second device;

splicing by the second device the second audio data frame streams in the at least two
modulation modes into a second audio data stream, and sending the second audio data
stream to the first device viaan audio interface of the second device;

demodulating by the first device the second audio data stream to obtain modulation
modes correctly received by the first device and supported by the second device and to
obtain the optimal modulation mode used in the second device selected by the second
device from the modulation modes correctly received by the second device and supported
by the first device; and

selecting by the first device an optima modulation mode used in the first device from
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the modulation modes correctly received by the first device and supported by the second
device according to the predetermined rule.

2. The method according to claim 1, wherein sending the first audio data stream to
the second device via the audio interface of the first device comprises sending the first
audio data stream to the second device via the audio interface of the first device in one
transmission and in a same time reference frame; and

wherein sending the second audio data stream to the first device via the audio
interface of the second device comprises sending the second audio data stream to the first
device viathe audio interface of the second device in one transmission and in a same time
reference frame,

preferably, wherein the same time reference frame means that a length of a start
moment and/or an end moment at a time period of each modulation waveform with
respect to a predetermined reference moment is predetermined.

3. The method according to claim 2, wherein demodulating by the second device the
first audio data stream to obtain the modulation modes correctly received by the second
device and supported by the first device comprises.

demodulating by the second device the first audio data stream, finding by the second
device a start moment of each modulation waveform according to the predetermined
reference moment, demodulating by the second device the modulation waveform
according to the start moment to obtain the first audio data, determining by the second
device whether the first audio data is correct according to the predetermined rule, and if
yes, obtaining by the second device the modulation modes correctly received by the
second device and supported by the first device; and/or

wherein demodulating by the first device the second audio data stream to obtain the
modulation modes correctly received by the first device and supported by the second
device comprises:

demodulating by the first device the second audio data stream, finding by the first
device a start moment of each modulation waveform according to the predetermined

reference moment, demodulating by the first device the modulation waveform according
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to the start moment to obtain the second audio data, determining by the first device
whether the second audio data is correct according to the predetermined rule, and if yes,
obtaining by the first device the modulation modes correctly received by the first device
and supported by the second device.

4. The method according to claim 1, wherein sending the first audio data stream to
the second device via the audio interface of the first device comprises sending the first
audio data stream to the second device via the audio interface of the first device in one
transmission and in different time reference frames; and

wherein sending the second audio data stream to the first device via the audio
interface of the second device comprises sending the second audio data stream to the first
device via the audio interface of the second device in one transmission and in different
time reference frames,

preferably, wherein the different time reference frames mean that a start moment of
each modulation waveform is acquired according to a synchronization header information.

5. The method according to claim 4, wherein generating the first audio data frame
streams by the first device comprises modulating by the first device the first audio data to
be sent into the first audio data frame streams and generating by the first device a
synchronization header information, and adding by the first device the generated
synchronization header information to the first audio data frame streams for indicating a
start moment of each modulation mode; and

wherein generating the second audio data frame streams by the second device
comprises modulating by the second device the second audio data to be sent into the
second audio data frame streams and generating by the second device a synchronization
header information, and adding by the second device the generated synchronization header
information to the second audio data frame streams for indicating a start moment of each
modulation mode.

6. The method according to claim 5, wherein demodulating by the second device the
first audio data stream to obtain the modulation modes correctly received by the second

device and supported by the first device comprises:
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demodulating by the second device the first audio data stream sent from the first
device, finding by the second device synchronization headers of the modulation
waveforms modulated using the modulation modes supported by the first device
respectively, acquiring by the second device a synchronization information of each
modulation waveform, finding by the second device a start moment of each modulation
waveform according to the synchronization information, demodulating by the second
device the modulation waveform according to the start moment to obtain the first audio
data, determining by the second device whether the first audio datais correct according to
the predetermined rule, and if yes, obtaining by the second device the modulation modes
correctly received by the second device and supported by the first device; and/or

wherein demodulating by the first device the second audio data stream to obtain the
modulation modes correctly received by the first device and supported by the second
device comprises:

demodulating by the first device the second audio data stream sent from the second
device, finding by the first device synchronization headers of the modulation waveforms
modulated using the modulation modes supported by the second device respectively,
acquiring by the first device a synchronization information of each modulation waveform,
finding by the first device a start moment of each modulation waveform according to the
synchronization information, demodulating by the first device the modulation waveform
according to the start moment to obtain the second audio data, determining by the first
device whether the second audio datais correct according to the predetermined rule, and if
yes, obtaining by the first device the modulation modes correctly received by the first
device and supported by the second device.

7. The method according to any one of claims 1 to 6, further comprising:

modulating by the first device third audio data using the optimal modulation mode
used in the second device to generate third audio data frame streams, in which the third
audio data comprises the optima modulation mode used in the second device and the
optima modulation mode used in the first device, or the third audio data comprises the

optima modulation mode used in the second device and the optima modulation mode
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used in the first device and audio data to be sent; and

sending by the first device the third audio data frame streams to the second device via
the audio interface of the first device,

wherein the method further comprises:

obtaining by the second device the optimal modulation mode used in the second
device and the optima modulation mode used in the first device according to the third
audio data frame streams, modulating by the second device response audio data using the
optimal modulation mode used in the second device, and sending by the second device the
modulated response audio datato the first device.

8. The method according to any one of clams 1 to 7, wherein the first audio data
frame streams are generated by modulating the first audio data to be sent into an analog
waveform signal using the modulation modes supported by the first device; and

wherein the second audio data frame streams are generated by modulating the second
audio data to be sent into an analog waveform signal using the modulation modes
supported by the second device.

9. The method according to any one of clams 1 to 8, wherein the first device is a
mobile terminal, and the second device is an electronic signature token.

10. A system for audio communication modulation mode self-adaptation, comprising
afirst device and a second device connected with each other via audio interfaces, wherein

the first device is configured for modulating first audio data to be sent using at |east
two modulation modes supported by the first device respectively to generate first audio
data frame streams in the at least two modulation modes, splicing the first audio data
frame streams in the at least two modulation modes into a first audio data stream, sending
the first audio data stream to the second device via the audio interface of the first device,
demodulating a second audio data stream to obtain modulation modes correctly received
by the first device and supported by the second device , and selecting an optimal
modulation mode used in the first device from the modulation modes correctly received by
the first device and supported by the second device according to a predetermined rule;

the second device is configured for demodulating the first audio data stream to obtain
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modulation modes correctly received by the second device and supported by the first
device, selecting an optimal modulation mode used in the second device from the
modulation modes correctly received by the second device and supported by the first
device according to the predetermined rule; modulating second audio data to be sent using
a least two modulation modes supported by the second device to generate second audio
data frame streams in the at least two modulation modes, in which the second audio data
comprises the optima modulation mode used in the second device; splicing the second
audio data frame streams in the at least two modulation modes into the second audio data
stream; and sending the second audio data stream to the first device via the audio interface
of the second device.

11. The system according to claim 10, wherein sending the first audio data stream to
the second device via the audio interface of the first device comprises sending the first
audio data stream to the second device via the audio interface of the first device in one
transmission and in a same time reference frame; and

wherein sending the second audio data stream to the first device via the audio
interface of the second device comprises sending the second audio data stream to the first
device viathe audio interface of the second device in one transmission and in a same time
reference frame,

preferably, wherein the same time reference frame means that a length of a start
moment and/or an end moment at a time period of each modulation waveform with
respect to a predetermined reference moment is predetermined.

12. The system according to clam 11, wherein the second device is further
configured for:

demodulating the first audio data stream, finding a start moment of each modulation
waveform according to the predetermined reference moment, demodulating the
modulation waveform according to the start moment to obtain the first audio data,
determining whether the first audio data is correct according to the predetermined rule,
and if yes, obtaining the modulation modes correctly received by the second device and

supported by thefirst device; and/or
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wherein the first deviceis further configured for:

demodulating the second audio data stream, finding a stat moment of each
modulation waveform according to the predetermined reference moment, demodulating
the modulation waveform according to the start moment to obtain the second audio data,
determining whether the second audio data is correct according to the predetermined rule,
and if yes, obtaining the modulation modes correctly received by the first device and
supported by the second device.

13. The system according to clam 10, wherein sending the first audio data stream to
the second device via the audio interface of the first device comprises sending the first
audio data stream to the second device via the audio interface of the first device in one
transmission and in different time reference frames,; and wherein sending the second audio
data stream to the first device via the audio interface of the second device comprises
sending the second audio data stream to the first device via the audio interface of the
second device in one transmission and in different time reference frames,

preferably, wherein the different time reference frames mean that a start moment of
each modulation waveform is acquired according to a synchronization header information.

14. The system according to claim 13, wherein generating the first audio data frame
streams by the first device comprises modulating by the first device the first audio data to
be sent into the first audio data frame streams and generating by the first device a
synchronization header information, and adding by the first device the generated
synchronization header information to the first audio data frame streams for indicating a
start moment of each modulation mode; and

wherein generating the second audio data frame streams by the second device
comprises modulating by the second device the second audio data to be sent into the
second audio data frame streams and generating by the second device a synchronization
header information, and adding by the second device the generated synchronization header
information to the second audio data frame streams for indicating a start moment of each
modulation mode.

15. The system according to claim 14, wherein the second device is further
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configured for:

demodulating the first audio data stream sent from the first device, finding
synchronization headers of the modulation waveforms modulated using the modulation
modes supported by the first device respectively, acquiring a synchronization information
of each modulation waveform, finding a start moment of each modulation waveform
according to the synchronization information, demodulating the modulation waveform
according to the start moment to obtain the first audio data, determining whether the first
audio data is correct according to the predetermined rule, and if yes, obtaining the
modulation modes correctly received by the second device and supported by the first
device; and/or

wherein the first device is further configured for:

demodulating the second audio data stream sent from the second device, finding
synchronization headers of the modulation waveforms modulated using the modulation
modes supported by the second device respectively, acquiring a sSynchronization
information of each modulation waveform, finding a start moment of each modulation
waveform according to the synchronization information, demodulating the modulation
waveform according to the start moment to obtain the second audio data, determining
whether the second audio data is correct according to the predetermined rule, and if yes,
obtaining the modulation modes correctly received by the first device and supported by
the second device.

16. The system according to any one of claims 10 to 15, wherein the first device is
further configured for:

modulating third audio data using the optimal modulation mode used in the second
device to generate third audio data frame streams, in which the third audio data comprises
the optimal modulation mode used in the second device and the optimal modulation mode
used in the first device, or the third audio data comprises the optimal modulation mode
used in the second device, the optimal modulation mode used in the first device and audio
data to be sent; and

sending the third audio data frame streams to the second device via the audio



interface of the first device,

wherein the second deviceis further configured for:

obtaining the optimal modulation mode used in the second device and the optimal
modulation mode used in the first device according to the third audio data frame streams,
modulating response audio data using the optima modulation mode used in the second
device, and sending the modul ated response audio data to the first device.

17. The system according to any one of claims 10 to 16, wherein the first audio data
frame streams are generated by modulating the first audio data to be sent into an analog
waveform signal using the modulation modes supported by the first device; and

wherein the second audio data frame streams are generated by modulating the second
audio data to be sent into an analog waveform signal using the modulation modes
supported by the second device.

18. The system according to any one of claims 10 to 17, wherein the first deviceis a
mobile terminal, and the second device is an electronic signature token.

19. An apparatus for audio communication modulation mode self-adaptation in a
mobile terminal, comprising:

a modulating module configured for modulating first audio data to be sent using at
least two modulation modes supported by the apparatus to generate first audio data frame
streamsin the at least two modulation modes;

a splicing module configured for splicing the first audio data frame streams in the at
least two modulation modes into afirst audio data stream,

a transceiver module configured for sending the first audio data stream to an
electronic signature token via an audio interface of the apparatus, and receiving a second
audio data stream sent from the electronic signature token;

an acquiring module configured for demodulating the second audio data stream to
obtain modulation modes correctly received by the apparatus and supported by the
electronic signature token; and

a selecting module configured for selecting an optimal modulation mode used in the

apparatus from the modulation modes correctly received by the apparatus and supported
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by the second device according to a predetermined rule.

20. The apparatus according to claim 19, wherein the transceiver module is further
configured for sending the first audio data stream to the electronic signature token via the
audio interface of the apparatus in one transmission and in a same time reference frame,
preferably, wherein the same time reference frame means that a length of a start moment
and/or an end moment at a time period of each modulation waveform with respect to a
predetermined reference moment is predetermined; or

wherein the transceiver module is further configured for sending the first audio data
stream to the electronic signature token via the audio interface of the apparatus in one
transmission and in different time reference frames, preferably, wherein the different time
reference frames mean that a start moment of each modulation waveform is acquired
according to a synchronization header information.

21. The apparatus according to claim 19 or 20, wherein the modulating module is
further configured for:

modulating third audio data using the optimal modulation mode used in the electronic
signature token to generate third audio data frame streams,

in which the third audio data comprises the optima modulation mode used in the
electronic signature token and the optimal modulation mode used in the apparatus, or the
third audio data comprises the optima modulation mode used in the electronic signature
token, the optimal modulation mode used in the apparatus and audio data to be sent; and
the transceiver module is further configured for sending the third audio data frame streams
to the electronic signature token via the audio interface of the apparatus.

22. An electronic signature token, comprising:

a transceiver module configured for receiving a first audio data stream sent from an
apparatus for audio communication modul ation mode self-adaptation in a mobile terminal,
and sending a second audio data stream spliced by a splicing module to the apparatus via
an audio interface;

an acquiring module configured for demodulating the first audio data stream to

obtain modulation modes correctly received by the electronic signature token and

46



supported by the apparatus;

a selecting module configured for selecting an optimal modulation mode used in the
electronic signature token from the modulation modes correctly received by the electronic
signature token and supported by the apparatus,

a modulating module configured for modulating second audio datato be sent  using
a least two modulation modes supported by the electronic signature token to generate
second audio data frame streams in the at least two modulation modes, in which the
second audio data comprises the optimal modulation mode used in the electronic signature
token; and

the splicing module configured for splicing the second audio data frame streams in
the at least two modul ation modes into the second audio data stream.

23. The electronic signature token according to claim 22, wherein the transceiver
module is further configured for:

sending the second audio data stream spliced by the splicing module to the apparatus
viathe audio interface in one transmission and in a same time reference frame,

preferably, wherein the same time reference frame means that a length of a start
moment and/or an end moment at a time period of each modulation waveform with
respect to a predetermined reference moment is predetermined.

24. The electronic signature token according to claim 22, wherein the transceiver
module is further configured for:

sending the second audio data stream spliced by the splicing module to the apparatus
viathe audio interface in one transmission and in different time reference frames,

preferably, wherein the different time reference frames mean that a start moment of
each modulation waveform is acquired according to a synchronization header information.

25. The éectronic signature token according to claim 22, wherein the acquiring
module is further configured for:

obtaining an optimal modulation mode used in the electronic signature token and an
optimal modulation mode used in the apparatus according to third audio data frame

streams received by the transceiver module, modulating response audio data using the
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optimal modulation mode used in the electronic signature token, and sending the

modul ated response audio data to the apparatus.
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